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�E�i�J�i�A�Ž�Q�&�ˆ �T�A�•�E�‚�K �Õ�E�Ã�� �³�L�s�™�F�j�™�Ç�Q�}

f (x);y �T�E�m�4�J�E�•�u�Ex �T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j�7�s�Æ�š �yI

Dx;Dy �2�x�s�@�j�E�u�Ex �E�i�6�2�x�s�@�j�E�u�Ey Dx = x� x0; Dy = f (x) � f (x0)

f 0(x0) �7�x�E�o�E�s�<�L�j�s�N�u�Ef �™�A�6�}x0 f �™�H�j�J�u�Ex0 �^ �s�<�L�j�s�N�™�A�6�}x0

f 0(x);y0 �T�E�m�4�J�E�•�s�<�L�j�s�N�C�j�J�o�K�u�Ef (x) �s�<�L�j�s�N�C�j�J�o�K�u�E�T�E�m�4�J�E�•
d f
dx

;
dy
dx

�E�i�J�i�A�Ž�Q�&�ˆ �Ô�K�F�|�’�j�Q �	�-�F�J�C�O�J�[�
 �s�<�L�j�s�N�u�Ey �s�D�"�F�E�k�6 x

f 00(x);y00 �T�E�m�4�J�E�•�s�<�L�j�s�N�C�j�H�j�L f �™�H�j�J�H�j�L�<�6�u�Ex
d2y
dx2 �E�i�J�i�A�Ž�Q�&�ˆ �Ô�K�F�|�’�j�Q�s�<�L�j�s�N�C�j�H�j�L �s�<�L�j�s�N�C�j�H�j�L�u�Ey �s�D�"�F�E�k�6 x

f (n)(x) �s�<�L�j�s�N�M�x�½�F�}n �u�Ef (x) �s�<�L�j�s�N�C�jn �u�E�T�E�m�4�J�E�•�	n � 1�


dy �>�j�s�G�L �{�6�}�t�Q�˜�M�u�E�T�E�m�4�J�E�•y dy= f 0(x)dx

m �s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y m= f 0(x0) = tana

� �A�u�J�š�™�F�t�R�M �s�Q�—�j�™�F�t�R�M�	�"�Q�Q�S�P�Y�J�N�B�U�J�P�O�


v(t);a(t) �s�M�“� �E �E�i�6�Q�x�C�m�y�u�E�7�M�Æ v(t) = s0(t); a(t) = v0(t) = s00(t)

C(x);R(x);P(x) �u�B�š�s�<�j�J �7�x�@�n �M �E�i�6�7�x�s�@�; �T�E�m�4�J�E�•�2�’�m�6�s�Q�<�Š�2�i�7�ƒ

C0(x);R0(x);P0(x) �Ë�{ �9�j�@�M�u�E�u�B�š�s�<�j�J �7�x�@�n �M �7�x�s�@�;�T�™�Â�F�t�™�J�F�™�J�+�M�J�o�K�a�2�Â

C(x) �u�B�š�s�<�j�J�J�D�˜�J C(x) =
C(x)

x
R;N� �Q�x�@�m�x �7�x�E�o�E�H�i�A �E�i�6�4�A�}�N�i�9�…�Ë�E x 2 R; n 2 N�

2; =2 �º�Å�A�m�u�E�
 �J�i�E�t�J�E�º�Å�A�m�u�E �Q�&�ˆ �º�Q�Ë�9�i�2�2�’�m�6�Q�x�@�m�x

[a;b]; ]a;b[ �7�s�Æ�š �y�F�i�C �E�i�6�7�s�Æ�š �y�s�F�j�2 a � x � b; a < x < b



�Ë�A�i�³�L

�s�J�s�L�"�E�C�j�‘ �� �T�E�m�4�J�E�•�Q�E�i�Ä�E �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
�‘ �t�<�E�2�x�@�A�}�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����

�’ �Q�&�ˆ �s�C�›�Å�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�“ �C�i�Q�s�î�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�” �T�A�i�F�L�Ë�s�D�"�F���E�i�6 �T�F�“�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�• �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�– �T�E�m�4�J�E�•�4�n �E�i�6�T�E�m�4�J�E�•�s�Q�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�— �T�‚�2�ž�8�š�m�y �E�i�6�G�ƒ�i�A�8�š�m�y �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�˜ �F�Æ�• �A�}�F�{�y�E�k�6�™�³�F�Â�6�T�E�m�4�J�E�•�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�™ �Õ�Q�m�j�J�A�n�A�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�‘�• �F�š�6�}�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�t�3�ž�s�³�6C : y = f (x) �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�‘�‘ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px+ q �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�s�J�s�L�"�E�C�j�’ �� �T�E�m�4�J�E�•�T�i�7�Q�“ �{�@�6�}�t�Q�˜�M�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�‘ �E�i�K�J�E�‚�K�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�’ �M�2�•�@�z �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�“ �Q�J�j�³�L�u�E�T�E�m�4�J�E�•�T�m�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�” �s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�T�m�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�• �M�j�J�j�A�u�E�T�E�m�4�J�E�•�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�– �Q�i�2�Ü�T�E�m�4�J�E�•�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�s�J�s�L�"�E�C�j�“ �� �T�E�m�4�J�E�•�s�Î�³�L�j�A �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�‘ �E�i�K�J�E�‚�K�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�’ �M�2�•�@�z �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�“ �s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�” �M�j�J�j�A�u�E�T�E�m�4�J�E�•�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�• �Q�J�j�³�L �E�i�6�N�i�Q�J�j�³�L �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�– �Q�i�2�Ü�T�E�m�4�J�E�•�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�s�J�s�L�"�E�C�j�” �ˆ �t�G�’�2�<�x�s�Á�y�™�Ò�K �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�<�x�s�Á�y�™�Ò�K �s�J�s�L�"�E�C�j�‘ �ˆ �T�E�m�4�J�E�•�Q�E�i�Ä�E �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�<�x�s�Á�y�™�Ò�K �s�J�s�L�"�E�C�j�’ �ˆ �T�E�m�4�J�E�•�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�<�x�s�Á�y�™�Ò�K �s�J�s�L�"�E�C�j�“ �ˆ �T�E�m�4�J�E�•�s�Î�³�L�j�A �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�M�x�Ó�A�}�2�i�7�ƒ�³�L�G�•�y �Q�i�2�Ü�T�E�m�4�J�E�•�Ã�’ �2�}�C�j�‘�’ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�Y�F�Q�J�•�‚�E�‘ �ˆ �Â�Í�6�L�n�F�J�E�Ž �E�i�6�N�i�D�j�Ò���Q�Ž�4�E�š�k�y �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�2 �ˆ �Â�Í�6�L�n�F�J�E�Ž�s�<�L�j�s�N�	�5�B�C�M�F �P�G �%�F�S�J�W�B�U�J�W�F�T�
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�3 �ˆ �Â�Í�6�L�n�F�J�E�Ž�™�H�j�J�j�C�j�N �E�i�6�Õ�x�6�s�A�™�³�M�™�4�k�y�	�1�S�J�N�J�U�J�W�F�T �� �*�O�U�F�H�S�B�M�T�
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�4 �ˆ �M�j�J�j�A�u�E�T�E�m�4�J�E�• �E�i�6�N�i�D�j�Ò���Q�Ž�4�@�Æ�Í�6�J�i�E�2�x�@�A�}�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�5 �ˆ �9�x�Ó�E�Ä�x�6�™�Q�)�6�u�E�³�L�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�	�Ê�4 �‘�
 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�5 �ˆ �9�x�Ó�E�Ä�x�6�™�Q�)�6�u�E�³�L�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�	�Ê�4 �’�
 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�6 �ˆ �D�L�@�j�Ë�™�A�N�i�Ê�4 �E�i�6�F�Æ�• �A�}�F�{�y�™�³�F�	�5�B�O�H�F�O�U�T �� �"�O�B�M�Z�U�J�D �(�F�P�N�F�U�S�Z�
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�7 �ˆ �L�n�F�J�E�Ž�™�A�j�s�³�@�Ë�™�A �E�i�6�Â�Í�6�A�u�J�š�J�m�x�H�i�s�Q�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
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�T�E�m�4�J�E�•�Q�E�i�Ä�E�T�E�m�4�J�E�•�Q�E�i�Ä�E

�s�J�s�L�"�E�C�j�s�J�s�L�"�E�C�j

�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘�‘

�‘ �t�<�E�2�x�@�A�}

�E�i�K�J�E�‚�K �‘�E�i�K�J�E�‚�K �‘

�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �º�Q�x�@�m�x �T�s�B�Lx �t�<�M�F�Á�Ž �M�c�˜�T�E�m�4�J�E�•y = f (x) �Ë�E�A�u�J�š�†

�º�C�n�s�õ �‘�º�C�n�s�õ �‘

�L �x�M�k�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•

�…�7�x�s�É�y�T�E�m�4�J�E�•�H�R�m�Åf (x) = anxn + an� 1xn� 1 + ::: + a1x+ a0 �Ë�E�E�‚�K�7�x�s�É�y8x 2 R

�…�T�m�i�7�Q�{�“�n�@�6�}�t�Q�˜�Mf (x) = eU(x) �Ë�E�E�‚�K�7�x�s�É�y�™�4�F�}U(x) �º�L�F�Q�}R

�…�s�Î�³�L �j�A�s�E�t�H�Lf (x) = ln [g(x)] �Ë�E�E�‚�K�³�M�Á g(x) > 0

�…�T�E�m�4�J�E�•�Q�E�i�Ä�E f (x) = P(x)
Q(x) �Ë�E�E�‚�K�³�M�Á Q(x) 6= 0

�…�T�Q�E�i�Ä�E f (x) =
p

g(x) �Ë�E�E�‚�K�³�M�Á Q(x) � 0

�M�x�Ó�A�}�4�x�L�n�‘

�L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� f (x) =
p

x+ 5

�3 �� f (x) =
p

7x� 14

�4 �� f (x) =
p

2x2 � 8x+ 6

�5 �� f (x) =
p

16� 4x2

�6 �� f (x) =
p

x2 + 4x+ 4

�7 �� f (x) =
p

4� (x+ 1)2

��
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�7�s�J�š�j�K��

�’ �Q�&�ˆ �s�C�›�Å

�’���‘ �Q�&�ˆ �s�C�›�Å f (x) = ax+ b

���s�F�jax+ b = 0 �s�4�Ç�Ex = � b
a

x

f (x) �Q�&�ˆ �G�•�m�K a

� b=a

0 �Q�&�ˆ �<�n�7a

� ¥ + ¥

�’���’ �Q�&�ˆ �™�A�j�Åf (x) = ax2 + bx+ c

�s�F�jax2 + bx+ c = 0 �s�™�F�j�>�j�Q�™�4�j�J�j�@�6�}D= b2 � 4ac

�…�s�F�jD> 0 �Q�J�j�³�L�Ë�E�^�Q�H�j�L�s�G�ž�6�µ�’x1;2 = � b�
p

D
2a

�s�½�Kx1;x2 �º�^�Q �	�Q�E�—�Ax1 < x2�
 �s�4�Ç�E�Â�Í�6�Q�&�ˆ
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x

f (x) �Q�&�ˆ �<�n�7a

x1

0

x2

0�Q�&�ˆ �G�•�m�K a �Q�&�ˆ �<�n�7a

� ¥ + ¥

�…�s�F�jD= 0 �Q�J�j�³�L�Ë�E�^�Q�>�m�Fx1 = x2 = � b
2a

�s�½�Kx1 = x2 = a �º�^�Q �s�4�Ç�E�Â�Í�6�Q�&�ˆ

x

ax2 + bx+ c �Q�&�ˆ �<�n�7a

a

0 �Q�&�ˆ �<�n�7a

� ¥ + ¥

�…�s�F�jD< 0 �Q�J�j�³�L�µ�— �E�^�Q�	�s�½�K�Ò�L�t�A�s�K�j�6�Q�i�2�Ü�2�’�m�6�Q�x�@�m�x �7�x�E�o�E�H�i�AR�


�s�4�Ç�E�Â�Í�6�Q�&�ˆ

x

f (x) �Q�&�ˆ �<�n�7a

� ¥ + ¥

�7�x�s�É�y�H�R�m�Å�<�l�s�™�2�C�j�’ f (x) = ax2 + bx+ c = 0 �s�F�jb �º�7�x�E�o�E�4�A�}�4�n �s�4�Õ�7�s�™�F�j�™�Ç�Q�}D0 �9�x�E�o�Q�c�˜D �Ç�E�t�<�M D0=

(b0)2 � ac �t�<�M b0= b
2

�…�s�F�jD0> 0 �Q�J�j�³�L�Ë�E�^�Q�H�j�L�s�G�ž�6�µ�’x1;2 = � b0�
p

D0

a

�…�s�F�jD0= 0 �Q�J�j�³�L�Ë�E�^�Q�>�m�Fx1 = x2 = � b0

a

�…�s�F�jD0< 0 �Q�J�j�³�L�µ�— �E�^�Q�	�s�½�K�Ò�L�t�A�s�K�j�6�Q�i�2�Ü�2�’�m�6�Q�x�@�m�x �7�x�E�o�E�H�i�AR�


�s�÷�2�’�m�6�M�2�•�3�@�‹ �^�Q�Ä�x�6�F�j�´�6�s�M�j�s�K�j�6�E�k�6�Q�i�2�Ü�Â�Í�6�Q�&�ˆ �<�n�7�µ�’ �s�õ�E�k�6 �Â�Í�6�Q�&�ˆ �L�F�Q�}D �Â�J�M�2�•�3�@�‹ �E�j�J�o�K

�‰�G�6�t�<�L�†

�“ �C�i�Q�s�î�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•

�“���‘ �T�E�m�4�J�E�•�s�2�Ê�E���T�E�m�4�J�E�•�7�m�y
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�º�C�n�s�õ �’�º�C�n�s�õ �’

�…f �º�T�E�m�4�J�E�•�s�2�j�E�s�÷�7�s�Æ�š �yI �J�o�K�³�M�Á 8x1;x2 2 I ;x1 < x2 �Æ�x�c�˜f (x1) < f (x2) �†

�…f �º�T�E�m�4�J�E�•�7�m�y�s�÷�7�s�Æ�š �yI �J�o�K�³�M�Á 8x1;x2 2 I ;x1 < x2 �Æ�x�c�˜f (x1) > f (x2) �†

�“���’ �s�<�L �j�s�N�E�i�6�C�i�Q�s�î�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•

�º�C�n�s�õ �“�º�C�n�s�õ �“

�…f �º�T�E�m�4�J�E�•�s�2�j�E �s�M�j�7�s�Æ�š �yx 2 (a;b) �M�m�y�™�Â�t�Af 0(x) > 0 �™�4�F�}x 2 (a;b)

�…f �º�T�E�m�4�J�E�•�7�m�y �s�M�j�7�s�Æ�š �yx 2 (a;b) �M�m�y�™�Â�t�Af 0(x) < 0 �™�4�F�}x 2 (a;b)

�…��f �º�T�E�m�4�J�E�•�s�B�L �s�M�j�7�s�Æ�š �yx 2 (a;b) �M�m�y�™�Â�t�Af 0(x) = 0 �™�4�F�}x 2 (a;b)

�” �T�A�i�F�L�Ë�s�D�"�F���E�i�6 �T�F�“�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•

�”���‘ �T�A�i�F�L�Ë�s�D�"�F �T�F�“�F�L�Ë�s�D�"�F �E�i�6�s�<�L �j�s�N�C�j1

�º�C�n�s�õ �”�º�C�n�s�õ �”

�…f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x0 �³�M�Á��

8
><

>:

f 0(x) > 0 �7�x�s�É�yx < x0

f 0(x) = 0 �7�x�s�É�yx = x0

f 0(x) < 0 �7�x�s�É�yx > x0

�…f �Ë�E�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x0 �³�M�Á��

8
><

>:

f 0(x) < 0 �7�x�s�É�yx < x0

f 0(x) = 0 �7�x�s�É�yx = x0

f 0(x) > 0 �7�x�s�É�yx > x0



�” �T�A�i�F�L�Ë�s�D�"�F���E�i�6 �T�F�“�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•
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�”���’ �T�A�i�F�L�Ë�s�D�"�F �T�F�“�F�L�Ë�s�D�"�F �E�i�6�s�<�L �j�s�N�C�j2

�º�C�n�s�õ �•�º�C�n�s�õ �•

�T�E�m�4�J�E�•y = f (x) �Ë�E�s�<�L�j�s�N�H�j�L�<�6 �s�M�j�7�s�Æ�š �y�J�o�K�t�<�M�Ë�Ex0

�…f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x0 �³�M�Á

(
f 0(x0) = 0
f 00(x0) < 0

�…f �Ë�E�T�F�“�F�L�L�Ë�s�D�"�F�™�A�6�}x0 �³�M�Á

(
f 0(x0) = 0
f 00(x0) > 0

�º�C�n�s�õ �– �� �Q�Ë�€ �M�}�º�C�n�s�õ �– �� �Q�Ë�€ �M�}

�s�F�jf 00(x0) = 0 �s�Æ�y�s�4�™�A�*�N�™�A�S�F�}�s�õ�Q�i�2�Ü�Q�&�ˆ �u�E�s�<�L�j�s�N�C�j1 �N�i�; �s�<�j�J�“�j�»�E�s�õ�L�2�A�u�J�š�T�A�i�F�L�Ë �E�i�6�T�F�“�F�L�Ë

�s�D�"�F�†

�”���“ �7�x�@�m �7�L�F�A�}�u�E�t�3�ž�s�³�6

�º�C�n�s�õ �—�º�C�n�s�õ �—

�7�x�@�m �7I(x0;y0) �º�7�x�@�m �7�L�F�A�}�u�E�t�3�ž�s�³�6�† �Â�6�T�E�m�4�J�E�• �³�M�Á�t�3�ž�s�³�6�s�Ç�{ �6 �^�G�A�s�÷�s�M�j[a;x0] �s�R�j�K

�G�A �^�s�Ç�{ �6�s�÷�s�M�j[x0;b] �† �L�s�F�"�F�L�2�7�x�@�m �7�L�F�A�}�u�E�t�3�ž�s�³�6�Â�6�T�E�m�4�J�E�•f ��

�…�9�x�Ó�E�C�j�‘�ˆ �L�2f 00(x)

�…�9�x�Ó�E�C�j�’ �ˆ �s�½�y�™�Ò�K�Q�J�j�³�L f 00(x) = 0

�…�9�x�Ó�E�C�j�“�ˆ �Q �i�2�Ü�Q�&�ˆ �u�Ef 00(x) �†

�£ �s�F�jf 00(x) �<�n�L�Q�&�ˆ �s�÷�Q�6�´�6x0 �s�Æ�y�t�3�ž�s�³�6�Ë�E�7�x�@�m �7�L�F�A�}I (x0; f (x0))

�£ �s�F�jf 00(x) �J�i�E�<�n�L�Q�&�ˆ �s�Æ�y�t�3�ž�s�³�6�µ�— �E�7�x�@�m �7�L�F�A�}�s�C�†



���� �s�J�s�L�"�E�C�j�‘ �T�E�m�4�J�E�•�Q�E�i�Ä�E
�s

�J
�s

�L
�"

�E
�C

�j�
‘

�T
�E

�m
�4

�J
�E

�•
�Q

�E
�i�Ä

�E

x

y

O

បនា្ទ ត់ប៉ះ្រតង់ I

(C) : y = f(x)

x0

y0 = f(x0)

I(x0, y0)

ែខ្សេកាងេប៉ាង
(f ′′(x) < 0)

ែខ្សេកាងផត
(f ′′(x) > 0)

�• �Q�i�2�Ü�C�j�Â �x�6�s�D�"�F

�º�C�n�s�õ �˜�º�C�n�s�õ �˜

�s�F�j�s�4�Ë�E�™�³�F(C) : f (x) = � � � �E�i�6�F�Æ�• �A�}(D) : y = � � � �s�K�j�6�™�A�*�N�ˆ

�…�K�2 f (x) � y

�…�Q�i�2�Ü�Q�&�ˆ �u�Ef (x) � y

�£ �s�F�jf (x) � y > 0 �s�Æ�y�™�³�F(C) �Q�•�i�A�s�÷�s�M�j�F�Æ�• �A�}(D)

�£ �s�F�jf (x) � y = 0 �s�Æ�y�™�³�F(C) �³�A�}�F�Æ�• �A�}(D) �s�÷�™�A�6�}�7�x�@�m �7 �J�o�K�4�l(x;y) �t�<�My = f (x)

�£ �s�F�jf (x) � y < 0 �s�Æ�y�™�³�F(C) �Q�•�i�A�s�÷�s�™�³�J�Æ�• �A�}(D)

�– �T�E�m�4�J�E�•�4�n �E�i�6�T�E�m�4�J�E�•�s�Q�Q

�º�C�n�s�õ �™�º�C�n�s�õ �™

�…�7�x�s�É�y8x 2 D;9 � x 2 D �s�F�jf (� x) = f (x) �s�Æ�y�s�4�Ãf �º�T�E�m�4�J�E�•�4�n

�…�7�x�s�É�y8x 2 D;9 � x 2 D �s�F�jf (� x) = � f (x) �s�Æ�y�s�4�Ãf �º�T�E�m�4�J�E�•�s�Q�Q
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�— �T�‚�2�ž�8�š�m�y �E�i�6�G�ƒ�i�A�8�š�m�y

�º�C�n�s�õ �‘�•�º�C�n�s�õ �‘�•

�…�s�F�j�F�Æ�• �A�}x = a �º�T�‚�2�ž�8�š�m�y�u�E�™�³�FC �M�m�y�™�Â�t�Af (2a� x) = f (x)

�…�s�F�j�7�x�@�m �7I(a;b) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�FC �M�m�y�™�Â�t�Af (2a� x)+ f (x) = 2b

�…�s�F�jf �º�T�E�m�4�J�E�• �4�n �s�Æ�y�s�4�Ç�Ex = 0 �º�T�‚�2�ž�8�š�m�y�u�E�™�³�F(C)

�…�s�F�jf �º�T�E�m�4�J�E�•�s�Q�Q�s�Æ�y�s�4�Ç�E�7�x�@�m �7O(0;0) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C)�†

�º�C�n�s�õ �‘�‘�º�C�n�s�õ �‘�‘

�³�L�L�2�G�ƒ�i�A�8�š�m�y �^�T�‚�2�ž�8�š�m�y�Â�J�L�n�F�J�E�Ž�F�Ž�n�L�T�‚�2�ž

�…�s�F�j�F�Æ�• �A�}x = a �º�T�‚�2�ž�8�š�m�y �s�4�2�x�@�A�}�Q�L�s�Q�L

(
x = a+ X
y = Y

�K�2 x;y �s�õ�9�o�Q�T�E�m�4�J�E�•�s�<�j�J�s�R�j�K�Ä�;�L�2 Y �L�o�7�™�Ò�K�ÃY = F(X) �º�T�E�m�4�J�E�•�4�n

�…�s�F�j�F�Æ�• �A�}I (a;b) �º�T�‚�2�ž�8�š�m�y �s�4�2�x�@�A�}�Q�L�s�Q�L

(
x = a+ X
y = b+ Y

�K�2 x;y �s�õ�9�o�Q�T�E�m�4�J�E�•�s�<�j�J�s�R�j�K�Ä�;�L�2 Y �L�o�7�™�Ò�K�ÃY = F(X) �º�T�E�m�4�J�E�•�s�Q�Q
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�˜ �F�Æ�• �A�}�F�{�y�E�k�6�™�³�F�Â�6�T�E�m�4�J�E�•

�º�C�n�s�õ �‘�’�º�C�n�s�õ �‘�’

�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�E�k�6�™�³�F�Â�6�T�E�m�4�J�E�•f �s�÷�™�A�6�}x0 �º�s�<�L�j�s�Nf �s�÷�™�A�6�}x0 �4�lm= f 0(x0) �†

x

y

O

(C) : y = f(x)

(T )

M0(x0, y0)

x0

y0 = f(x0)

α

េមគុណ្របាប់ទិស៖
m = f ′(x0) = tanα

សមីការបនា្ទ ត់ប៉ះ៖
y − y0 = f ′(x0)(x− x0)

�º�C�n�s�õ �‘�“�º�C�n�s�õ �‘�“

�Q�J�j�³�L�u�E�F�Æ�• �A�}�F�{�y�™�³�F�Â�6�T�E�m�4�J�E�•f �™�A�6�}�7�x�@�m �7(x0;y0) �2�x�@�A�}�s�½�K�ˆ

y� y0 = f 0(x0)(x� x0) �t�<�Mf 0(x0) �º�s�J�4�m�@�™�Ç�F�}�C�i�Q�F�Æ�• �A�}�F�{�y �E�i�6 (x0;y0) �2�n�T�L�s�½�s�E�7�x�@�m �7�F�{�y�†

�™ �Õ�Q�m�j�J�A�n�A

�™���‘ �Õ�Q�m�j�J�A�n�A�:�L

�º�C�n�s�õ �‘�”�º�C�n�s�õ �‘�”

�F�Æ�• �A�}x = a �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�T�E�m�4�J�E�•y = f (x) �³�M�Á lim
x! a

f (x) = � ¥
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� 3 � 2 � 1 1 2 3 4

� 2

� 1

1

2

3

0

�º�C�n�s�õ �‘�• �� �Q�Ë�€ �M�}�º�C�n�s�õ �‘�• �� �Q�Ë�€ �M�}

�7�x�s�É�y�T�E�m�4�J�E�•�™�F�Ê�4�Q�E�i�Ä�E �Õ�Q�m�j�J�A�n�A�:�L�Ë�E�2�’�m�6�2�L�@�j�Ê�4�t�F�6�Ë�E�^�Q

�™���’ �Õ�Q�m�j�J�A�n�A�s�<�2

�º�C�n�s�õ �‘�–�º�C�n�s�õ �‘�–

�F�Æ�• �A�}y = b �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�FC �³�M�Á lim
x!� ¥

f (x) = b �t�<�Mb 2 R

� 4 � 3 � 2 � 1 1 2 3 4

� 2

� 1

1

2

3

4

0
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�™���“ �Õ�Q�m�j�J�A�n�A�s�™�C�A

�º�C�n�s�õ �‘�—�º�C�n�s�õ �‘�—

�s�F�j�T�E�m�4�J�E�•f (x) = ax+ b+ j (x) �t�<�M lim
x!� ¥

f (x) = 0 �s�Æ�y�F�Æ�• �A�}L : y = ax+ b �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F

C�†

x

y

O

x = 1

L : y = ax+ b

(C) : y = f(x)

lim
x→+∞

[f(x)− (ax+ b)] = 0

អាសុមីតូតេ្រទត៖
L : y = ax+ b

�º�C�n�s�õ �‘�˜�º�C�n�s�õ �‘�˜

�F�·�Ÿ �;�Ã L : y = ax+ b �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �F�Æ�• �A�}L : y = ax+ b �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �Â�6

y = f (x) �M�m�y�™�Â�t�Alim
x!� ¥

[ f (x) � (ax+ b)] = 0

�º�C�n�s�õ �‘�™ �� �Q�Ë�€ �M�}�º�C�n�s�õ �‘�™ �� �Q�Ë�€ �M�}

�s�÷�2�’�m�6�T�E�m�4�J�E�•�t�<�M�s�K�j�6�Q�i�2�Ü�s�÷�2�™�J�i�A�N�i�C�Ú�M�‚�K�s�E�y �s�F�j�Q�i�E�Á�º�Ë�E�Õ�Q�m�j�J�A�n�A�s�<�2 �s�Æ�y�J�i�E�Ë�E�Õ�Q�m�j�J�A�n

�A�s�™�C�A�s�C�† �Ë�E�E�‚�K�Ã �s�F�j�Ë�E�ˆ

�…�Õ�Q�m�j�J�A�n�A�:�Lx = a �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2y = b

�…�Õ�Q�m�j�J�A�n�A�:�Lx = a �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�Ay = ax+ b

�M�x�Ó�A�}�4�x�L�n�’

�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ
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�2 �� f (x) = � x+ 3+ 3
x� 1

�3 �� f (x) = 2x2+ 3x+ 4
x� 1

�4 �� f (x) = x2� 1
x� 3

�5 �� f (x) = x2� 4x+ 1
x+ 2

�6 �� f (x) = x
x2+ 1

�7 �� f (x) = x� 1
(x� 1)2

�7�s�J�š�j�K��

�™�F�A�i�F�A�Ž�i �‘�™�F�A�i�F�A�Ž�i �‘

�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� f (x) = x2� 2x+ 2
(x� 1)2 �3 �� f (x) = x2� 4x

x2� 4x+ 3
�4 �� f (x) = 4x2+ 4x� 9

4x2� 4

�7�s�J�š�j�K��
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�™�F�A�i�F�A�Ž�i �’�™�F�A�i�F�A�Ž�i �’

�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y = x+ 1+ 2
x� 1 �3 �� y = x2+ 4x+ 1

x+ 2 �4 �� y = x2+ 3x+ 1
x2� 1

�7�s�J�š�j�K��



�‘�• �F�š�6�}�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�t�3�ž�s�³�6C : y = f (x)
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�‘�• �F�š�6�}�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�t�3�ž�s�³�6C : y = f (x)

�º�C�n�s�õ �’�•�º�C�n�s�õ �’�•

�s�<�j�J�“�j�Q�i�2�Ü�T�E�m�4�J�E�•�J�o�K�s�4�™�A�*�N���ˆ

�…�t�<�E�2�x�@�A�}

�…�C�i�Q�s�î�T�s�B�L�Ê�H

�£ �L�2�s�<�L�j�s�N�C�j1�� f 0(x)

�£ �L�2�^�Q�L�F�Q�}�s�<�L�j�s�N�C�j1 �� f 0(x) = 0 �	�s�F�j�Ë�E�


�£ �Q�i�2�Ü�Q�&�ˆf 0(x)

�£ �7�x�@�m �7�F�L�Ë�	�s�F�j�Ë�E�


�£ �M�j�J�j�A�7�m�6�t�<�E �E�i�6�Õ�Q�m�j�J�A�n�A

�£ �Õ�Q�m�j�J�A�n�A

�£ �Â�Í�6�T�s�B�L�Ê�H

�…���™�³�F

�£ �7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�FC �E�i�6�T�‚�2�žx0x �	�c�˜y = 0 �
 �s�F�j�Ë�E

�£ �7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�FC �E�i�6�T�‚�2�žy0y �	�c�˜x = 0 �
 �s�F�j�Ë�E

�£ �7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�FC �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2 �s�F�j�Ë�E
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�‘�‘ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px+ q

�º�C�n�s�õ �’�‘ �� �Q�Ë�€ �M�}�º�C�n�s�õ �’�‘ �� �Q�Ë�€ �M�}

f (x) �Ë�E�E�‚�K�³�M�Á px+ q 6= 0 ) x 6= � q
p

�s�4�Ç�ED f = R �
n

� q
p

o
�^ D f =

�
� ¥ ; � q

p

�
[

�
� q

p;+ ¥
�

�M�x�Ó�A�}�4�x�L�n�“

�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� f (x) = x2+ 3x+ 3
x+ 2

�3 �� f (x) = 2x2+ 3x+ 4
x� 1

�4 �� f (x) = x2� 1
x� 3

�5 �� f (x) = � x+ 3+ 3
x� 1

�7�s�J�š�j�K��



�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r
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�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r

�‘�’���‘ �t�<�E�2�x�@�A�}

�º�C�n�s�õ �’�’ �� �Q�Ë�€ �M�}�º�C�n�s�õ �’�’ �� �Q�Ë�€ �M�}

�T�E�m�4�J�E�•f (x) �Ë�E�E�‚�K�³�M�Á px2 + qx+ r 6= 0�c�˜px2 + qx+ r = 0

�s�™�F�j�>�j�Q�™�4�j�J�j�@�6�}D= b2 � 4ac

�…D> 0 �Q�J�j�³�L�Ë�E�^�Q�H�j�Lx1 = a ;x2 = b �s�Æ�yD f = R � f a ;bg

�…D= 0 �Q�J�j�³�L�Ë�E�^�Q�>�m�Fx1 = x2 = a �s�Æ�yD f = R � f a g

�…D< 0 �Q�J�j�³�L�µ�— �E�^�Q �s�Æ�yD f = R

�M�x�Ó�A�}�4�x�L�n�”

�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•f (x) = 2x2� 9x+ 4
x2+ x� 12 �†

�7�s�J�š�j�K��
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�M�x�Ó�A�}�4�x�L�n�•

�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•y = f (x) = 3x2� 18x+ 25
x2� 6x+ 8 �†

�7�s�J�š�j�K��



�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r
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�N�i�&�ˆ �Ò�H�R�m�s�™�9�j�Q�s�L�j�Q�ˆ �³�L�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�	�‘�•�• �M�x�Ó�A�}�

�Q�™�Ë�F�}�s�™�A�"�J�™�F�S�6�Ç�2�}�>�m�F �E�i�6�H�™�6�k�6�Q�J�A�•�Ê�H

�‘ �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = x� 1
x+ 2 �4�l�ˆ

�2 �� R �3 �� R n f 1g �4 �� R n f� 2g �5 �� (� 2;+ ¥ )

�’ �� �T�E�m�4�J�E�•f (x) =
p

2x� 6 �Ë�E�E�‚�K�³�M�Á�ˆ

�2 �� x � 3 �3 �� x > 3 �4 �� x � 3 �5 �� x 6= 3

�“ �� �t�<�E�2�x�@�A�}�u�Ef (x) = ln(x� 4) �4�l�ˆ

�2 �� R �3 �� x > 4 �4 �� x � 4 �5 �� x 6= 4

�” �� �s�F�jf (x) = P(x)
Q(x) �Ë�E�E�‚�K�³�M�Á�ˆ

�2 �� P(x) 6= 0

�3 �� Q(x) > 0

�4 �� Q(x) 6= 0

�5 �� P(x) = Q(x)

�• �� �Q�&�ˆ �u�Ef (x) = � 3x+ 6 �N�i�9�…�Ë�E�s�M�j�7�s�Æ�š �y�ˆ

�2 �� (2;+ ¥ ) �3 �� (� ¥ ;2) �4 �� f 2g �5 �� R

�– �� �™�A�j�Å x2 � 5x+ 6 �Ë�E�Q�&�ˆ �G�•�m�K�H�ja �2�’�m�6�7�s�Æ�š �y�ˆ

�2 �� (2;3) �3 �� (� ¥ ;2) �4 �� (3;+ ¥ ) �5 �� �µ�— �E�7�s�J�š�j�K

�—�� �t�<�E�2�x�@�A�}�u�Ef (x) = x
x2+ 1 �4�l�ˆ

�2 �� R n f� 1;1g �3 �� R �4 �� (0;+ ¥ ) �5 �� x 6= � 1

�˜ �� �s�F�jD< 0 �s�Æ�y�™�A�j�Å�<�l�s�™�2�C�j�’ �Ë�E�Q�&�ˆ �ˆ

�2 �� �<�n�L�Q�&�ˆ �’ �<�6

�3 �� �<�n�7a �º�E �i�7�ƒ

�4 �� �T�N�i�9�…�Ë�E�º�E�i�7�ƒ

�5 �� �Q�n�E�˜

�™�� �t�<�E�2�x�@�A�}�u�Ef (x) =
p

x2 � 4 �4�l�ˆ

�2 �� [� 2;2]

�3 �� (� ¥ ; � 2] [ [2;+ ¥ )

�4 �� R

�5 �� x > 2

�‘�• �� �T�E�m�4�J�E�•f (x) = e2x+ 1 �Ë�E�t�<�E�2�x�@�A�}�ˆ

�2 �� x > � 1=2 �3 �� x 6= 0 �4 �� R �5 �� (0;+ ¥ )

�‘�‘ �� �s�F�jf (x) = 1p
x �s�Æ�y�t�<�E�2�x�@�A�}�4�l�ˆ
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�2 �� x � 0 �3 �� x 6= 0 �4 �� x > 0 �5 �� R

�‘�’ �� �Q�&�ˆ �u�Ef (x) = x2 + 1 �4�l�ˆ

�2 �� �N�i�9�…�Ë�E�º�E�i�7�ƒ

�3 �� �T�N�i�9�…�Ë�E�º�E�i�7�ƒ

�4 �� �N�i�9�…�Ë�E�³�M�Áx > 1

�5 �� �Q�n�E�˜

�‘�“ �� �t�<�E�2�x�@�A�}�u�Ef (x) = x+ 2
x2� 9 �4�l�ˆ

�2 �� x 6= 3

�3 �� x 6= � 3

�4 �� x 6= � 3

�5 �� R

�‘�” �� �s�F�jf (x) = ln(� x) �Ë�E�E�‚�K�³�M�Á�ˆ

�2 �� x > 0 �3 �� x < 0 �4 �� x = 0 �5 �� x 6= 0

�‘�• �� �^�Q�u�E�s�C�›�Å2x+ 8 = 0 �4�l�ˆ

�2 �� 4 �3 �� � 4 �4 �� 2 �5 �� � 8

�‘�– �� �t�<�E�2�x�@�A�}�u�Ef (x) =
p

x2 + x+ 1 �4�l�ˆ

�2 �� R �3 �� /0 �4 �� x > 0 �5 �� x � � 1

�‘�— �� �7�x�s�É�yf (x) = 1
x2� x �A�u�J�š�t�<�M�J�i�E�Q�•�i�A�2�’�m�6�t�<�E�2�x�@�A�}�4�l�ˆ

�2 �� 0 �3 �� 1 �4 �� 0 �E�i�6 1 �5 �� � 1

�‘�˜ �� f (x) =
p

4� x2 �Ë�E�t�<�E�2�x�@�A�}�ˆ

�2 �� x 2 [� 2;2] �3 �� x > 2 �4 �� x < � 2 �5 �� R

�‘�™�� �^�Q�>�m�F�u�Ex2 � 4x+ 4 = 0 �4�l�ˆ

�2 �� x = 2 �3 �� x = � 2 �4 �� x = 0 �5 �� x = 4

�’�• �� �s�F�jf (x) = x� 1
(x� 2)(x� 3) �s�Æ�y�t�<�E�2�x�@�A�}�4�l�ˆ

�2 �� x 6= 2

�3 �� x 6= 3

�4 �� x 6= 2 �E�i�6 x 6= 3

�5 �� x 6= 1

�’�‘ �� �t�<�E�2�x�@�A�}�u�Ef (x) = tanx �4�l�ˆ

�2 �� R

�3 �� x 6= p
2 + kp

�4 �� x 6= kp

�5 �� x > 0

�’�’ �� �Q�&�ˆ �u�Ex� 5 �F�Ž�n�L�Q�&�ˆ �™�A�6�}�ˆ
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�2 �� x = 0 �3 �� x = 5 �4 �� x = � 5 �5 �� �J�i�E�F�Ž�n�L�Q�&�ˆ

�’�“ �� �t�<�E�2�x�@�A�}f (x) =
p

x+
p

1� x �4�l�ˆ

�2 �� [0;1] �3 �� R �4 �� x � 0 �5 �� x � 1

�’�” �� �™�A�j�Å x2 + x� 6 �Ë�E�^�Q�ˆ

�2 �� 2;3 �3 �� � 2;3 �4 �� 2; � 3 �5 �� � 2; � 3

�’�• �� �T�E�m�4�J�E�•f (x) = 1
ex� 1 �J�i�E�Ë�E�E�‚�K�™�A�6�}�ˆ

�2 �� x = 1 �3 �� x = e �4 �� x = 0 �5 �� x = � 1

�’�– �� �s�F�jf 0(x) = 0 �s�M�j�7�s�Æ�š �yI �s�Æ�yf �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�2�j�E �3 �� �7�m�y �4 �� �s�B�L �5 �� �µ�— �E�7�s�J�š�j�K

�’�— �� �s�<�L�j�s�N�u�Ef (x) = x� 1
x+ 1 �4�lf 0(x) = �ˆ

�2 �� 2
(x+ 1)2 �3 �� � 2

(x+ 1)2 �4 �� 1 �5 �� 0

�’�˜ �� �s�F�jf 0(x) < 0 �s�M�j(a;b) �s�Æ�yf �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�2�j�E �3 �� �7�m�y �4 �� �J�i�E�t�™�F�™�F�+�M �5 �� �T�N�i�9�…�Ë�E

�’�™�� �A�u�J�š�F�L�Ë�s�D�"�F�s�2�j�A�Ë�E�³�M�Á f 0(x) �ˆ

�2 �� �N�i�9�…�Ë�E�º�E�i�7�ƒ

�3 �� �F�Ž�n�L�Q�&�ˆ �8�š�6�³�A�}�^�Q

�4 �� �s�Q�—�j�• �º�E �i�7�ƒ

�5 �� �J�i�E�Ë�E�^�Q

�“�• �� f (x) = x2 � 6x+ 8 �Ë�E�7�x�@�m �7�T�F�“�F�L�Ë�™�A�6�}�ˆ

�2 �� x = 3 �3 �� x = 6 �4 �� x = 0 �5 �� x = � 3

�“�‘ �� �s�F�jf 00(x0) > 0 �E�i�6 f 0(x0) = 0 �Æ�x�c�˜f �Ë�E�ˆ

�2 �� �T�A�i�F�L�Ë�s�D�"�F

�3 �� �T�F�“�F�L�Ë�s�D�"�F

�4 �� �7�x�@�m �7�L�F�A�}

�5 �� �Õ�Q�m�j�J�A�n�A

�“�’ �� �s�<�L�j�s�N�u�Ef (x) = 1
x �4�l�ˆ

�2 �� lnx �3 �� 1=x2 �4 �� � 1=x2 �5 �� 1

�“�“ �� �T�E�m�4�J�E�•f (x) = x3 �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�2�j�E�º�E�i�7�ƒ �3 �� �7�m�y�º�E�i�7�ƒ �4 �� �s�B�L �5 �� �Ë�E�T�A�i�F�L�Ë

�“�” �� �7�x�@�m �7�L�F�A�}�u�Ef (x) = x3 � 3x �4�l�ˆ
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�2 �� (1; � 2) �3 �� (� 1;2) �4 �� (0;0) �5 �� (0; � 3)

�“�• �� �s�F�jf 0(x) = x2 � 4 �s�Æ�yf �s�2�j�E�s�M�j�ˆ

�2 �� (� 2;2)

�3 �� (� ¥ ; � 2) [ (2;+ ¥ )

�4 �� R

�5 �� f 2; � 2g

�“�– �� �s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�™�³�Fy = x2 �™�A�6�}x = 1 �4�l�ˆ

�2 �� 1 �3 �� 2 �4 �� 0 �5 �� � 2

�“�— �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�³�Ff �™�A�6�}x0 �4�ly = �ˆ

�2 �� f 0(x0)(x� x0)+ f (x0)

�3 �� f (x0)(x� x0)+ f 0(x0)

�4 �� f 0(x0)x

�5 �� f (x0)

�“�˜ �� �s�F�jf (x) = 2x+ 3
x� 1 �s�Æ�yf 0(x) = �ˆ

�2 �� 5
(x� 1)2 �3 �� � 5

(x� 1)2 �4 �� � 1
(x� 1)2 �5 �� 2

�“�™�� �T�E�m�4�J�E�•f (x) = � x2 + 4x �Ë�E�A�u�J�š�T�A�i�F�L�Ë�4�l�ˆ

�2 �� 2 �3 �� 4 �4 �� 0 �5 �� � 4

�”�• �� �s�F�jf 00(x) �F�Ž�n�L�Q�&�ˆ �8�š�6�³�A�}x0 �s�Æ�y�™�³�F�Ë�E�ˆ

�2 �� �Õ�Q�m�j�J�A�n�A

�3 �� �7�x�@�m �7�L�F�A�}

�4 �� �F�Æ�• �A�}�F�{�y�s�<�2

�5 �� �7�x�@�m �7�½�7�}

�”�‘ �� f (x) = x2

x� 1 �Ë�E�s�<�L�j�s�Nf 0(x) = �ˆ

�2 ��
x(x� 2)
(x� 1)2 �3 �� x2� 2x

(x� 1)2 �4 �� �Ä�x�6�B�E�i�6 �C�™�A�*�N�5 �� 1

�”�’ �� �s�F�jf 0(x) = � 3
(x� 2)2 �s�Æ�yf �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�2�j�E �3 �� �7�m�y �4 �� �s�B�L �5 �� �s�2�j�E�G�6�7�m�y�G�6

�”�“ �� �T�E�m�4�J�E�•f (x) = jxj �µ�— �E�s�<�L�j�s�N�™�A�6�}�ˆ

�2 �� x = 1 �3 �� x = � 1 �4 �� x = 0 �5 �� �™�4�F�}x

�”�” �� f (x) = x+ 1
x �7�m�y�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�} �s�™�É�yf 0(x) = �ˆ

�2 �� 1=x2 �3 �� � 1=x2 �4 �� 1 �5 �� � 1

�”�• �� �A�u�J�š�T�F�“�F�L�Ë�u�Ef (x) = x+ 1
x �7�x�s�É�yx > 0 �4�l�ˆ
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�2 �� 0 �3 �� 1 �4 �� 2 �5 �� 4

�”�– �� �s�F�jf (x) = x4 �s�Æ�yf 00(x) = 0 �™�A�6�}x = 0 �s�A�j(0;0) �º�7�x�@�m �7�L�F�A�}�^�s�C� 

�2 �� �Ç�C���¸�Q �3 �� �s�C �4 �� �J�i�E�<�k�6 �5 �� �Õ�™�Q�‚�K�s�M�jy

�”�—�� �T�E�m�4�J�E�•f (x) = ax+ b �º�T�E�m�4�J�E�•�7�m�y�³�M�Á�ˆ

�2 �� a > 0 �3 �� a < 0 �4 �� a = 0 �5 �� b < 0

�”�˜ �� �s�<�L�j�s�N�C�j�’ �u�Ef (x) = sinx �4�l�ˆ

�2 �� cosx �3 �� � sinx �4 �� � cosx �5 �� sinx

�”�™�� f (x) = x2+ 1
x �Ë�E�7�x�@�m �7�F�L�Ë�s�D�"�F�7�x�E�o�E�ˆ

�2 �� 0 �3 �� 1 �4 �� 2 �5 �� 3

�•�• �� �s�<�j�J�“�j�Q�i�2�Ü�T�s�B�L�Ê�H �9�x�Ó�E�<�x�F�n�6�s�4�™�A�*�N�L�2�ˆ

�2 �� �s�<�L�j�s�N �3 �� �t�<�E�2�x�@�A�} �4 �� �M�j�J�j�A �5 �� �™�³�F

�•�‘ �� �F�Æ�• �A�}x = a �º�Õ�Q�m�j�J�A�n�A�:�L�³�M�Á�ˆ

�2 �� lim
x! a

f (x) = � ¥

�3 �� lim
x! ¥

f (x) = a

�4 �� f (a) = 0

�5 �� f 0(a) = ¥

�•�’ �� �T�E�m�4�J�E�•f (x) = x
x� 3 �Ë�E�Õ�Q�m�j�J�A�n�A�:�L�4�l�ˆ

�2 �� x = 0 �3 �� x = 3 �4 �� y = 1 �5 �� y = 3

�•�“ �� �F�Æ�• �A�}y = b �º�Õ�Q�m�j�J�A�n�A�s�<�2�³�M�Á�ˆ

�2 �� lim
x! b

f (x) = ¥

�3 �� lim
x!� ¥

f (x) = b

�4 �� f (b) = ¥

�5 �� f (0) = b

�•�” �� �Õ�Q�m�j�J�A�n�A�s�<�2�u�Ey = 3x+ 1
x� 2 �4�l�ˆ

�2 �� y = 2 �3 �� y = 3 �4 �� x = 2 �5 �� x = 3

�•�• �� �s�F�jf (x) = ax+ b+ k
Q(x) �s�Æ�y�Õ�Q�m�j�J�A�n�A�s�™�C�A�4�l�ˆ

�2 �� y = ax �3 �� y = ax+ b �4 �� y = b �5 �� x = � q=p

�•�– �� f (x) = x2� 3x+ 2
x� 1 �Ë�E�Õ�Q�m�j�J�A�n�A�:�L�t�<�L�^�s�C� 

�2 �� �Ë�E x = 1

�3 �� �µ�— �E�s�C�	�s�™�É�y�Q�™�J�+�M�½�7�}�


�4 �� �Ë�E x = � 1

�5 �� �µ�— �E�s�™�É�yx 6= 1
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�•�—�� �Õ�Q�m�j�J�A�n�A�s�™�C�A�u�Ef (x) = x2+ x+ 1
x �4�l�ˆ

�2 �� y = x �3 �� y = x+ 1 �4 �� y = 1 �5 �� x = 0

�•�˜ �� �s�F�j�<�l�s�™�2�Ê�4�K�2 �s�Q�—�j�<�l�s�™�2�Ê�4�t�F�6 �s�Æ�y�T�E�m�4�J�E�•�Q�E�i�Ä�E�Ë�E�ˆ

�2 �� �Õ�Q�m�j�J�A�n�A�s�<�2

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A

�4 �� �µ�— �E�Õ�Q�m�j�J�A�n�A

�5 �� �Õ�Q�m�j�J�A�n�A�Ç�{ �Í�{ �F�n�M

�•�™�� �s�F�j�<�l�s�™�2�Ê�4�K�2 �D�x�º�6�<�l�s�™�2�Ê�4�t�F�6 �‘ �<�l�s�™�2 �s�Æ�y�Ë�E�ˆ

�2 �� �Õ�Q�m�j�J�A�n�A�s�<�2

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A

�4 �� �Õ�Q�m�j�J�A�n�A�:�L�t�A�J�o�K�4�A�}

�5 �� �µ�— �E�s�C

�–�• �� �Õ�Q�m�j�J�A�n�A�:�L�u�Ef (x) = x+ 1
x2� 4 �4�l�ˆ

�2 �� x = 2 �3 �� x = � 2 �4 �� x = 2 �E�i�6 x = � 2 �5 �� x = 4

�–�‘ �� �Õ�Q�m�j�J�A�n�A�s�<�2�u�Ef (x) = 5
x+ 1 �4�l�ˆ

�2 �� y = 5 �3 �� y = 0 �4 �� y = 1 �5 �� �µ�— �E�s�C

�–�’ �� �s�<�j�J�“�j�L�2�Õ�Q�m�j�J�A�n�A�s�™�C�A �s�4�Õ�7�s�™�F�j�N�i�D�j�ˆ

�2 �� �t�7�2�H�R�m�Å

�3 �� �L�2�M�j�J�j�A

�4 �� �Ä�x�6�B�E�i�6 �C�™�A�*�N

�5 �� �s�<�L�j�s�N

�–�“ �� �s�F�jlim
x! ¥

[ f (x) � (2x� 3)] = 0 �s�Æ�y�Õ�Q�m�j�J�A�n�A�s�™�C�A�4�l�ˆ

�2 �� y = 2x �3 �� y = 2x� 3 �4 �� y = � 3 �5 �� y = 0

�–�” �� f (x) = x2

x+ 2 �Ë�E�Õ�Q�m�j�J�A�n�A�s�™�C�Ay = ax+ b �t�<�Ma �s�Q�—�j�ˆ

�2 �� 1 �3 �� � 2 �4 �� 0 �5 �� 2

�–�• �� �2�’�m�6�Q�x�@�o �L �–�” �A�u�J�šb �s�Q�—�j�ˆ

�2 �� 1 �3 �� � 2 �4 �� 2 �5 �� 0

�–�– �� �T�E�m�4�J�E�•f (x) = 1
x �Ë�E�Õ�Q�m�j�J�A�n�A�7�x�E�o�E�ˆ

�2 �� �‘ �3 �� �’ �4 �� �“ �5 �� �•

�–�—�� �Õ�Q�m�j�J�A�n�A�s�<�2�u�Ey = x2+ 1
2x2� 3 �4�l�ˆ

�2 �� y = 1=2 �3 �� y = 2 �4 �� y = 1 �5 �� y = � 1=3

�–�˜ �� �s�A�j�Õ�Q�m�j�J�A�n�A�s�<�2 �Õ�7�³�A�}�º�J�o�K�™�³�F�Ç�E�t�<�L�^�s�C� 
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�2 �� �J�i�E�Õ�7�½�7�}�´�A

�3 �� �Õ�7�2�’�m�6�2�L�@�j�3�š�y

�4 �� �Õ�7�º�E�i�7�ƒ

�5 �� �µ�— �E�7�s�J�š�j�K

�–�™�� �s�A�j�Õ�Q�m�j�J�A�n�A�:�L �Õ�7�³�A�}�º�J�o�K�™�³�F�Ç�E�t�<�L�^�s�C� 

�2 �� �Õ�7 �3 �� �J�i�E�Õ�7 �4 �� �Õ�7�™�A�6�}�• �5 �� �J�i�E�<�k�6

�—�•�� f (x) = e� x �Ë�E�Õ�Q�m�j�J�A�n�A�s�<�2y = 0 �2�’�m�6�2�L�@�j x ! �ˆ

�2 �� 0 �3 �� + ¥ �4 �� � ¥ �5 �� 1

�—�‘ �� �Õ�Q�m�j�J�A�n�A�:�L�u�Ef (x) = lnx
x� 1 �4�l�ˆ

�2 �� x = 1 �3 �� x = 0 �4 �� �µ�— �E�s�C �5 �� x = e

�—�’ �� �s�F�jf (x) = x2� x� 2
x� 2 �s�Æ�y�™�³�F�º�ˆ

�2 �� �t�3�ž�s�³�6�Ë�E�Õ�Q�m�j�J�A�n�A

�3 �� �F�Æ�• �A�}�™�A�6�}�t�<�M�Ë�E�7�x�@�m �7�½�7�}

�4 �� �Ç�{ �Í�{ �F�n�M

�5 �� �L�6�›�6�}

�—�“ �� �Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�Ey = 2x
x+ 1 �™�F�Q�H�›�µ�’ �™�A�6�}�ˆ

�2 �� (� 1;2) �3 �� (1;2) �4 �� (2; � 1) �5 �� (0;0)

�—�”�� �7�x�@�m �7�™�F�Q�H�›�u�E�Õ�Q�m�j�J�A�n�A�Ä�x�6�H�j�L�L�F�Q�}f (x) = ax+ b
cx+ d �º�ˆ

�2 �� �7�x�@�m �7�L�F�A�} �3 �� �G�ƒ�i�A�8�š�m�y �4 �� �4�M�}�A�™�J�)�K �5 �� �7�x�@�m �7�T�A�i�F�L�Ë

�—�•�� �s�F�jf (x) =
p

x2 + 1 �s�A�j�Ë�E�Õ�Q�m�j�J�A�n�A�s�<�2�s�C� 

�2 �� �Ë�E �3 �� �µ�— �E �4 �� �Ë�E�t�Ax ! 0 �5 �� �J�i�E�<�k�6

�—�–�� �s�F�jf �º�T�E�m�4�J�E�•�4�n �s�Æ�yf �8�š�m�y�s�D�"�F�E�k�6�ˆ

�2 �� �T�‚�2�ž�Õ�F�}�Q�m�j�Q �3 �� �T�‚�2�ž�T�L�s�½�s�E �4 �� �4�M�}O �5 �� �F�Æ�• �A�}y = x

�—�—�� �s�F�jf �º�T�E�m�4�J�E�•�s�Q�Q �s�Æ�yf �8�š�m�y�s�D�"�F�E�k�6�ˆ

�2 �� �T�‚�2�ž�T�L�s�½�s�E �3 �� �4�M�}�A�™�J�)�KO �4 �� �T�‚�2�ž�Õ�F�}�Q�m�j�Q �5 �� �F�Æ�• �A�}y = 1

�—�˜�� �M�2�•�3�@�‹ �T�E�m�4�J�E�•�s�Q�Q�4�lf (� x) = �ˆ

�2 �� f (x) �3 �� � f (x) �4 �� 1=f (x) �5 �� 0

�—�™�� �F�Æ�• �A�}x = a �º�T�‚�2�ž�8�š�m�y�³�M�Á f (2a� x) = �ˆ
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�2 �� b �3 �� f (x) �4 �� � f (x) �5 �� 2b� f (x)

�˜�• �� �7�x�@�m �7I(a;b) �º�G�ƒ�i�A�8�š�m�y�³�M�Á f (2a� x)+ f (x) = �ˆ

�2 �� b �3 �� 2b �4 �� 0 �5 �� a

�˜�‘ �� �G�ƒ�i�A�8�š�m�y�u�Ef (x) = x+ 3
x� 1 �4�l�ˆ

�2 �� (1;1) �3 �� (� 1;1) �4 �� (1;3) �5 �� (3; � 1)

�˜�’ �� �T�E�m�4�J�E�•f (x) = cosx �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�Q�Q �3 �� �4�n �4 �� �J�i�E�4�n�J�i�E�s�Q�Q �5 �� �s�B�L

�˜�“ �� �G�ƒ�i�A�8�š�m�y�u�Ef (x) = x3 � 3x2 + 4 �4�l�ˆ

�2 �� (0;4) �3 �� (1;2) �4 �� (2;0) �5 �� (1;0)

�˜�” �� �s�F�jf (x) = x2� 2x+ 2
x� 1 �s�Æ�y�G�ƒ�i�A�8�š�m�y�Q�•�i�A�s�÷�s�M�j�Õ�Q�m�j�J�A�n�A�:�L�ˆ

�2 �� x = 1 �3 �� x = 2 �4 �� x = 0 �5 �� x = � 1

�˜�• �� �³�L�L�2�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F �E�i�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �™�A�*�N�c�˜�ˆ

�2 �� x = 0 �3 �� y = 0 �4 �� x = 1 �5 �� y = 1

�˜�– �� �³�L�L�2�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F �E�i�6�T�‚�2�ž�T�L�s�½�s�E �™�A�*�N�c�˜�ˆ

�2 �� x = 0 �3 �� y = 0 �4 �� x = 1 �5 �� y = 1

�˜�—�� �s�F�jf (x) � yasym> 0 �s�Æ�y�™�³�F�Q�•�i�A�s�÷�ˆ

�2 �� �´�6�s�™�³�J�Õ�Q�m�j�J�A�n�A

�3 �� �´�6�s�M�j�Õ�Q�m�j�J�A�n�A

�4 �� �s�M�j�T�‚�2�ž�Õ�F�}�Q�m�j�Q

�5 �� �µ�— �E�7�s�J�š�j�K

�˜�˜ �� �T�‚�2�ž�8�š�m�y�u�E�Ç�{ �Í�{ �F�n�My = x2 � 4x+ 5 �4�l�ˆ

�2 �� x = 4 �3 �� x = 2 �4 �� x = 0 �5 �� x = � 2

�˜�™�� �T�E�m�4�J�E�•f (x) = x2+ 1
x �º�T�E�m�4�J�E�•�ˆ

�2 �� �4�n �3 �� �s�Q�Q �4 �� �J�i�E�4�n�J�i�E�s�Q�Q �5 �� �s�B�L

�™�•�� �7�x�@�m �7�™�F�Q�H�›�u�Ey = x� 1
x+ 1 �º�J�o�K�T�‚�2�ž�T�L�s�½�s�E�4�l�ˆ

�2 �� (1;0) �3 �� (0; � 1) �4 �� (0;1) �5 �� (� 1;0)

�™�‘�� �2�’�m�6�T�E�m�4�J�E�•f (x) = ax2+ bx+ c
px+ q �s�F�jf 0(x) �µ�— �E�^�Q �s�Æ�y�™�³�F�ˆ
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�2 �� �µ�— �E�7�x�@�m �7�F�L�Ë

�3 �� �Ë�E�T�A�i�F�L�Ë�t�A�J�o�K

�4 �� �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q

�5 �� �µ�— �E�Õ�Q�m�j�J�A�n�A

�™�’ �� �s�F�jI (a;b) �º�G�ƒ�i�A�8�š�m�y �s�Æ�yf (x) = b+ F(x� a) �t�<�MF �º�ˆ

�2 �� �T�E�m�4�J�E�•�4�n �3 �� �T�E�m�4�J�E�•�s�Q�Q �4 �� �T�E�m�4�J�E�•�s�B�L �5 �� �µ�— �E�7�s�J�š�j�K

�™�“�� �™�³�F�u�Ef (x) = x2+ 1
x2� 1 �8�š�m�y�s�D�"�F�E�k�6�ˆ

�2 �� �4�M�}O �3 �� �T�‚�2�žy0y �4 �� �T�‚�2�žx0x �5 �� �F�Æ�• �A�}y = x

�™�”�� �s�<�j�J�“�j�Q�6�}�™�³�F�Ç�E�™�A�k�J�™�A�*�N �s�4�™�A�*�N�<�k�6�H�j�ˆ

�2 �� �Â�Í�6�T�s�B�L�Ê�H

�3 �� �Õ�Q�m�j�J�A�n�A

�4 �� �7�x�@�m �7�H�i�s�Q�Q

�5 �� �™�4�F�}�7�x�@�m �7�´�6�s�M�j

�™�•�� �s�F�jx ! � ¥ �s�R�j�K f (x) ! 2 �s�Æ�y�™�³�F�3�i�A�9�i�A�F�Æ�• �A�}�ˆ

�2 �� x = 2 �3 �� y = 2 �4 �� y = 2x �5 �� y = 0

�™�–�� �T�E�m�4�J�E�•f (x) = jxj
x �7�x�s�É�yx 6= 0 �º�T�E�m�4�J�E�•�ˆ

�2 �� �4�n �3 �� �s�Q�Q �4 �� �s�2�j�E �5 �� �7�m�y

�™�—�� �7�x�@�m �7I(1;2) �º�G�ƒ�i�A�8�š�m�y�u�Ef �Ë�E�E�‚�K�Ãf (2� x)+ f (x) = �ˆ

�2 �� 2 �3 �� 4 �4 �� 1 �5 �� 0

�™� �̃� �s�F�jf (x) = x2+ 4
x �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�l�ˆ

�2 �� 2 �3 �� 4 �4 �� � 4 �5 �� 0

�™�™�� �2�’�m�6�Â�Í�6�T�s�B�L�Ê�H �s�F�j�Q�&�ˆ f 0(x) �4�l+ j+ �Ë�E�E�‚�K�Ã�ˆ

�2 �� �Ë�E�F�L�Ë�s�D�"�F

�3 �� �T�E�m�4�J�E�•�s�2�j�E�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�}

�4 �� �Ë�E�7�x�@�m �7�L�F�A�}

�5 �� �T�E�m�4�J�E�•�7�m�y

�‘�•�• �� �™�³�F�u�E�T�E�m�4�J�E�•�Q�E�i�Ä�E y = ax+ b
cx+ d �s���Ã�ˆ

�2 �� �Ç�{ �Í�{ �F�n�M �3 �� �T�m�j�t�H�F�n�M �4 �� �L�6�›�6�} �5 �� �s�T�M�j�F
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�‘ �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•y = f (x)�´�6�s�™�³�J�ˆ

�2 �� f (x) = 2x+ 3

�3 �� f (x) =
p

x+ 1

�4 �� f (x) =
p

x2 � 1

�5 �� f (x) =
x� 1
x+ 2

�6 �� f (x) =
x2 � 1
x� 3

�7 �� f (x) =
1

p
x� 2

�7�s�J�š�j�K��
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�’ �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•y = f (x)�´�6�s�™�³�J�ˆ

�2 �� f (x) =

p
x2 � 1
x� 2

�3 �� f (x) =

p
x2 � 1
x+ 3

�4 �� f (x) =
x2 � 3x+ 4

x� 1

�5 �� f (x) =
p

x2 � 4x+ 3

�6 �� f (x) =
p

x2 � 4+

p
x2 � 9
x� 1

�7 �� f (x) =

p
x2 � 4
x� 2

�7�s�J�š�j�K��
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�“ �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•y = f (x)�´�6�s�™�³�J�ˆ

�2 �� f (x) = ex

�3 �� f (x) = ex � 1

�4 �� f (x) =
ex

x� 1

�5 �� f (x) = ln(x2 � 4x+ 3)

�6 �� f (x) = x+ 1+
lnx
x

�7 �� f (x) = ln
�

x� 1
x

�

�7�s�J�š�j�K��
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�” �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ

�2 �� f (x) =
2x+ 1
x� 2

�3 �� f (x) =
1� x
x� 2

�4 �� f (x) =
2� 3x
x+ 1

�5 �� f (x) =
2+ 3x
1� x

�6 �� f (x) =
x+ 1

x2 + 2x+ 1

�7 �� f (x) =

p
x2 + 1

x2 + 3x+ 2

�7�s�J�š�j�K��
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�• �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ

�2 �� f (x) =
1� x
2x� 1

�3 �� f (x) =
3x+ 1
x+ 1

�4 �� f (x) =
2+ 3x
x2 � 1

�5 �� f (x) =
2+ 3x

2� x+ x2

�6 �� f (x) =
x+ 1

x2 + 3x� 4

�7 �� f (x) =

p
x2 + 1

x2 � 3x+ 2

�7�s�J�š�j�K��
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�– �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ

�2 �� f (x) =
3� x

(2x� 1)2

�3 �� f (x) =
3x+ 1

x2 � 4x+ 3

�4 �� f (x) =
2+ 3x

x2 � 5x+ 6

�5 �� f (x) =
1

2� x+ x2

�6 �� f (x) =
x+ 1

x2 � 3x� 4

�7 �� f (x) =

p
x2 � 1

x2 � 3x� 4

�7�s�J�š�j�K��
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�—�� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ

�2 �� f (x) =
2x+ 1
x� 2

�3 �� f (x) =
1� x
x� 2

�4 �� f (x) =
2� 3x
x+ 1

�5 �� f (x) =
2+ 3x
1� x

�6 �� f (x) =
x2 + 1

x2 + 2x+ 1

�7 �� f (x) =
x2 + 1

x2 + 3x+ 2

�7�s�J�š�j�K��
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�˜ �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ

�2 �� f (x) =
x2 + 3x+ 2
x2 + 4x+ 5

�3 �� f (x) =
x2 � 3x+ 2
x2 + 4x+ 11

�4 �� f (x) =
2x2 + 3x+ 2

� x2 + 4x

�5 �� f (x) =
3x2 + 3x+ 2

� 2x2 + 5

�6 �� f (x) =
x2 � 3x� 2

� 2x2 + 4x+ 5

�7 �� f (x) =
11x2 + 3x+ 2
x2 + 8x+ 1

�7�s�J�š�j�K��
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�™�� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ

�2 �� f (x) =
3x+ 2

x2 + 4x+ 5

�3 �� f (x) =
x2 + 2

x2 + 4x+ 11

�4 �� f (x) =
2x2 + 3x+ 2

� x3 + 4x

�5 �� f (x) =
x2 � 3x+ 12

� 2x2 + 5

�6 �� f (x) =
x2 + 23x� 12
� 2x2 + 4x+ 5

�7 �� f (x) =
� 4x2 + 3x+ 2
3x2 + 8x+ 1

�7�s�J�š�j�K��
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�‘�• �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ

�2 �� f (x) =
x2 + 3x+ 1

x� 2

�3 �� f (x) =
1� x� x2

x� 2

�4 �� f (x) =
2� 3x+ x2

x+ 1

�5 �� f (x) =
2+ 3x� 2x2

1� x

�6 �� f (x) =
x2 + 4x+ 1

2x+ 1

�7 �� f (x) =
x2 + 3x+ 8

3x+ 2

�7�s�J�š�j�K��
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�‘�‘ �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ

�2 �� f (x) =
x2 + 3x+ 2

4x+ 5

�3 �� f (x) =
x2 � 3x+ 2

4x+ 11

�4 �� f (x) =
x2 + 3x+ 2

4x+ 1

�5 �� f (x) =
3x2 + x+ 2

2x+ 5

�6 �� f (x) =
x2 � 3x� 2

4x+ 5

�7 �� f (x) =
11x2 + 3x+ 2

2x+ 1

�7�s�J�š�j�K��
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�‘�’ �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J�ˆ
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�4 �� f (x) = � x2 + 9x� 3

�5 �� f (x) = � 3x2 � 9x+ 8

�6 �� f (x) = x2 + 4x+ 3

�7 �� f (x) = � x2 + 3x� 2

�7�s�J�š�j�K��



���� �s�J�s�L�"�E�C�j�‘ �T�E�m�4�J�E�•�Q�E�i�Ä�E
�s

�J
�s

�L
�"

�E
�C

�j�
‘

�T
�E

�m
�4

�J
�E

�•
�Q

�E
�i�Ä

�E
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�“�“ �� �L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•y = f (x)�´�6�s�™�³�J�ˆ

�2 �� f (x) = � x2 + 4x+ 4

�3 �� f (x) = � x2 + 3x+ 2

�4 �� f (x) = � x2 + 4x� 3

�5 �� f (x) = x2 � 4x+ 8

�6 �� f (x) = x2 � x+ 3

�7 �� f (x) = x2 + 3x+ 2
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�“�” �� �s�4�d�˜�T�E�m�4�J�E�•h(x) = mx2 + nx+ 1 �™�³�FH�† �7�n�L�L�2�7�x�E�o�E�H�i�Am �E�i�6 n�s�<�j�J�“�j�d�h̃�Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}x = 1 �s�R�j�K
�Ë�Eh(3) = 2�†
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�“�• �� �2�x�@�A�}�A�u�J�ša�s�<�j�J�“�j�d�˜�T�E�m�4�J�E�•f (x) = x2 +
a
x

�†

�2 �� �T�F�“�F�L�Ë�™�A�6�}x = 2 �3 �� �T�F�“�F�L�Ë�™�A�6�}x = � 3 �4 �� �Ë�E�7�x�@�m �7�L�F�A�}�™�A�6�}x = 1

�5 �� �F�·�Ÿ �;�Ã�µ�— �E�A�u�J�ša�t�<�M�s�D�›�j�d� f̃ �Ë�E�T�A�i�F�L�i�Ë�s�C� 

�7�s�J�š�j�K��



�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r

�s
�J

�s
�L

�"
�E

�C
�j�

‘
�T

�E
�m

�4
�J

�E
�•

�Q
�E

�i�Ä
�E

����

�“�– �� �T�E�m�4�J�E�•f (x) = x3 + 3ax2 + 3bx+ 2�7�x�s�É�yx 2 R�†

�2 �� �L�2�A�u�J�ša �E�i�6 b�s�<�j�J�“�j�d�˜f �Ë�E�T�A�i�F�L�i�Ë�s�D�"�F�™�A�6�}x = 1 �E�i�6 �Ë�E�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2�†

�3 �� �L�2�G�M�<�2�L�Ï�6�A�u�J�š�T�A�i�F�L�Ë �E�i�6 �T�F�“�F�L�Ë�s�D�"�F�u�Ef �†
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�“�— �� �L�2�A�u�J�ša �E�i�6 b�s�<�j�J�“�j�d�˜f (x) = x3 + ax2 + bx+ 1 �Ë�E�ˆ

�2 �� �T�A�i�F�L�Ë�™�A�6�}x = � 1 �E�i�6 �T�F�“�F�L�Ë�™�A�6�}x = 3�†

�3 �� �T�F�“�F�L�Ë�™�A�6�}x = 4 �E�i�6�7�x�@�m �7�L�F�A�}x = � 1�†
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�“�˜ �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•y = f (x)�´�6�s�™�³�J�ˆ

�2 �� f (x) = 2x2 � 8x+ 5 �3 �� f (x) = x3 � 3x+ 3x+ 2 �4 �� f (x) = x4 � 2x2 + 2
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�“�™�� �Q�i�2�Ü�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•y = f (x)�´�6�s�™�³�J�ˆ

�2 �� f (x) =
x2 � 4x
x2 + 3x

�3 �� f (x) =
2x2 � 2x� 1

(x� 1)2

�4 �� f (x) =
x2 � 4x

x2 � 4x+ 3

�5 �� f (x) =
3x2 � 18x+ 25

x2 � 6x+ 8

�6 �� f (x) =
x2 � 4
x2 + 1

�7 �� f (x) =
x2 � 1
x2 + 2

�8 �� f (x) =
x2 � 2x+ 3

x2 � 1

�9 �� f (x) =
� x2 + 3x+ 5
x2 � 2x� 3

�: �� f (x) =
2x2 � x+ 3

1� x2
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�”�• �� �s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx 6= 2 �s�½�Ky = 2x2+ x� 1
x� 2 �E�i�6�Ë�E�™�³�FC�†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�M�™�4�F�}x 6= 2 �s�4�Ç�Ef (x) = ax+ b+ c
x� 2

�3 �� �L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC�†

�4 �� �Q�i�2�Ü�C�j�Â�x�6�u�EC �s�D�"�F�s�õ�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�L�F�Q�}�Ï�†
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�”�‘ �� �s�4�c�f̃ �2�x�@�A�}�s�M�j(� ¥ ;2) [ (2;+ ¥ ) �s�½�Kf (x) = x2� 4x+ 8
x� 2 �s�R�j�K C �º�t�3�ž�s�³�6�Â�6f �2�’�m�6�A�™�J�)�K�T�L�A�n�@

�L�Ë�{ �M�}(O;
�!
i ;

�!
j )�†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa;b;c �s�<�j�J�“�j�Ç�E f (x) = ax+ b+ c
x� 2 ; x 6= 2

�3 �� �2�x�@�A�}�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�™�C�A�u�E�™�³�FC

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �E�i�6�Q�6�}�™�³�FC
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�”�’ �� �s�4�Ë�E�T�E�m�4�J�E�•f �t�<�Mf (x) = x2� x� 3
x+ 1 �E�i�6�s�4�Â�6�s�½�KC �™�³�F�u�E�T�E�m�4�J�E�•f �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef

�3 �� �F�·�Ÿ �;�Ã f (x) = x� 2� 1
x+ 1

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC

�5 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�Ef �†
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�”�“ �� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx 6= 1 �s�½�Kf (x) = x2+ x� 1
x� 1 �E�i�6�Ë�E�™�³�FC �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b �E�i�6 c �s�<�j�J�“�j�c�˜ f (x) = ax+ b+ c
x� 1 �7�x�s�É�yx 6= 1 �†

�3 �� �4�@�Æ�M�j�J�j�A�™�A�6�}�s�µ�M�u�E�t�<�E�2�x�@�A�} �L�o�7�2�x�@�A�}�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�EC �†

�4 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �F�·�Ÿ �;�Ã I(1;3) �º�G�ƒ�i�A�8�š�m�y�u�EC �† �Q�6�}�t�3�ž�s�³�6C �2�’�m�6�T�L�A�n�@�L�Ë�{ �M�}

�6 �� �Q�i�2�Ü�Â�J�™�³�I�i�7 �7�x�E�o�E�^�Q�u�E�Q�J�j�³�L x2 + ( 1� m)x+ m� 1 = 0
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�”�” �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR � f 2g �s�½�Kf (x) = x2� x� 1
x� 2 �†

�s�K�j�6�Â�6C �º�™�³�F�L�F�Q�}�Ï�s�M�j�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}
�

0;
�!
i ;

�!
j

�
�†

�2 �� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}� ¥ �E�i�6�™�A�6�}+ ¥ �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �B�� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�M�™�4�F�}x 6= 2; f (x) = ax+ b+ c
x� 2 �†

�C �� �s�4�Â�6d �t�<�M�Ë�E�Q�J�j�³�L y = x+ 1�† �F�·�Ÿ �;�Ãd �º�Õ�Q�m�j�J�A�n�A�u�EC �™�A�6�}+ ¥ �E�i�6 � ¥ �† �Q�i�2�Ü�C�j�Â�x�6

�u�E�™�³�FC �s�D�"�F�E�k�6�F�Æ�• �A�}d �†

�D�� �Q�6�}�™�³�FC �E�i�6 �F�Æ�• �A�}d �†
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�”�• �� �s�4�Ë�E�T�E�m�4�J�E�•f �t�<�Mf (x) = x2� x� 3
x+ 1 �E�i�6 �s�4�Â�6�s�½�K(C) �™�³�F�u�E�T�E�m�4�J�E�•f �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�E�•f �†

�3 �� �F�·�Ÿ �;�Ã f (x) = x� 2� 1
x+ 1 �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �†

�5 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�Ef �†
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�”�– �� �s�4�Ë�E�T�E�m�4�J�E�•f (x) = (x+ 2)(x� 2)
(1� x) �†

�2 �� �L�2�t�<�E�2�x�@�A�}f (x) �†

�3 �� �F�·�Ÿ �;�Ã f (x) = � x� 1+ 3
x� 1 �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�E�i�6 �Q�6�}�™�³�FC �u�E�T�E�m�4�J�E�•f (x) = (x+ 2)(x� 2)
(1� x) �†
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�”�—�� �s�4�d�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Kf (x) = x2+ x+ 4
x+ 1 �s�R�j�K�Ë�E�™�³�FC �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6 �Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�Nf 0(x) �u�E�T�E�m�4�J�E�•f �†

�3 �� �Q�L�s�Q�L�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �Õ�Q�m�j�J�A�n�A �E�i�6 �™�³�FC �u�E�T�E�m�4�J�E�•f �†
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�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r
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�”�˜ �� �s�4�Ë�E�T�E�m�4�J�E�•f (x) = x2+ 3x+ 6
x+ 2 �2�x�@�A�}�7�x�s�É�y�™�4�F�}x 6= � 2 �E�i�6�Ë�E�t�3�ž�s�³�6C�†

�2 �� �4�@�Æf 0(x)�† �L�2�A�u�J�š�F�L�Ë�u�Ef �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�t�3�ž�s�³�6C�† �4�@�Æ�M�j�J�j�A�u�Ef �³�M�Á x �3�i�A

�s�õ+ ¥ ; � ¥ �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�3 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�t�3�ž�s�³�6C �™�A�6�}�7�x�@�m �7x0 = 1�† �4�@�Æ�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�Q�J�j�³�L

�F�Æ�• �A�}�F�{�y�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6C�†

�4 �� �Q�6�}�t�3�ž�s�³�6C �F�Æ�• �A�}�F�{�y�u�E�t�3�ž�s�³�6C �E�i�6�Õ�Q�m�j�J�A�n�A �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�t�A�J�o�K�†

�4�@�Æ�u�G�•�™�2�C�Ù�3�@�‹ �s�½�K�t�3�ž�s�³�6C �T�‚�2�ž�Õ�F�}�Q�m�j�Q �E�i�6�F�Æ�• �A�}x = 1; x = 2�†
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�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r
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�”�™�� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x2� 5x+ 7
x� 2 �Ë�E�™�³�F�A�x�Á�6(C)�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �4�@�Æ�M�j�J�j�A�ˆ lim
x! 2

f (x) ; lim
x!� ¥

f (x) �†

�4 �� �L�2�A�u�J�š�u�E�7�x�E�o�E�H�i�Aa ; b �E�i�6 c �s�<�j�J�“�j�d�˜f (x) = ax+ b+ c
x� 2 �†

�5 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�6 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �L�o�7�Q�6�}�™�³�F(C)�†
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�•�• �� �s�4�d�˜�T�E�m�4�J�E�•f �J�o�K�2�x�@�A�}�™�4�F�}�A�u�J�šx 6= 2 �t�<�My = f (x) = x2� 3x� 4
x� 2 �Ë�E�™�³�F�A�x�Á�6(C)�†

�2 �� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}2 �E�i�6 � ¥ �† �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�†

�3 �� �2�x�@�A�}�A�u�J�ša;b �E�i�6 c �s�<�j�J�“�j�d�˜f (x) = ax+ b+ c
x� 2�† �L�o�7�F�·�Ÿ �;�Ã�F�Æ�• �A�}(d) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A

�u�E�™�³�F(C) �™�A�6�}� ¥ �†

�4 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�N�†

�5 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�6 �� �F�·�Ÿ �;�Ã�7�x�@�m �7I(2;1) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �L�o�7�Q�6�}�™�³�F(C)�†
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�•�‘ �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x2� 4
x� 1 �Ë�E�™�³�F�A�x�Á�6(C)�†

�2 �� �7�n�L�L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �4�@�Ælim
x! 1

f (x) ; lim
x!� ¥

f (x) ; lim
x! + ¥

f (x) �† �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�†

�4 �� �F�·�Ÿ �;�Ã f (x) = x+ 1� 3
x� 1 �† �L�o�7�F�·�Ÿ �;�Ã(d) : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �™�A�6�}� ¥ �†

�5 �� �F�·�Ÿ �;�Ã f 0(x) = x2� 2x+ 4
(x� 1)2 �7�x�s�É�y�™�4�F�}x 2 D f �† �L�o�7�Q�i�2�Ü�Q�&�ˆf 0(x) �†

�6 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�7 �� �L�2�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �E�k�6�T�‚�2�ž�Ä�x�6�H�j�L �s�R�j�K �L�2�G�ƒ�i�A�8�š�m�y�u�E�™�³�F �L�o�7�Q�6�}�™�³�F(C)�†
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px2+ qx+ r

�s
�J

�s
�L

�"
�E

�C
�j�

‘
�T

�E
�m

�4
�J

�E
�•

�Q
�E

�i�Ä
�E

������



������ �s�J�s�L�"�E�C�j�‘ �T�E�m�4�J�E�•�Q�E�i�Ä�E
�s

�J
�s

�L
�"

�E
�C

�j�
‘

�T
�E

�m
�4

�J
�E

�•
�Q

�E
�i�Ä

�E

�•�’ �� �s�4�Ë�E�T�E�m�4�J�E�•f �J�o�K�2�x�@�A�}�s�M�jR � f 1g �s�½�Ky = f (x) = x2� x+ 9
x� 1 �Ë�E�™�³�F�A�x�Á�6(C)�†

�2 �� �7�n�L�4�@�Æ�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}� ¥ ; + ¥

�3 �� �7�n�L�Q�L�s�Q�L�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C)�†

�4 �� �Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�Nf 0(x) �L�o�7�F�·�Ÿ �;�Ã �T�E�m�4�J�E�•f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�J�o�K�™�A�6�}x = � 2 �E�i�6 �T�F�“�F�L�Ë�s�D�"�F�J�o�K

�™�A�6�}x = 4 �™�H�J�Ä�x�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�Ä�x�6�s�E�y�†

�5 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�6 �� �2�x�@�A�}�A�u�J�š�u�E�7�x�E�o�E�H�i�Aa;b �E�i�6 c �t�<�M�s�D�›�j�d�˜f (x) = ax+ b+ c
x� 1�† �L�o�7�F�·�Ÿ �;�Ã(d) : y = x �º�Q�J �j�³�L�Õ

�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC�†

�7 �� �L�2�7�x�@�m �7�™�F�Q�H�›�L�Ï�6 �Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �L�o�7�Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}(d) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†
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�•�“ �� �s�4�Ë�E�T�E�m�4�J�E�•f �J�o�K �t�<�M�2�x�@�A�}�s�½�Ky = f (x) = x2+ 3x� 3
x� 1 �Ë�E�™�³�F�A�x�Á�6(C)�†

�2 �� �7�n�L�L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �7�n�L�4�@�Ælim
x!� ¥

f (x); lim
x! 1

f (x)�†

�4 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�5 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6 �Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�Nf 0(x) �† �L�o�7�L�2�A�u�J�š�F�L�Ë�s�D�"�F �s�F�j�Ë�E�†

�6 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�7 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �L�o�7�Q�6�}�™�³�F(C) �†
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�•�” �� �2 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•y = x2� 4x+ 8
x� 2

�3 �� �Q�i�2�Ü�s�õ�Â�J�A�u�J�šm �T�A�•�i�Ê�H �E�i�6�Q�&�ˆ �u�E�^�Q�Q�J�j�³�L x2 � (m+ 4)x+ 2m+ 8 = 0 �s�½�K�s�™�F�j�™�³�F�Â�6y �†
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�•�• �� �s�4�c�˜�T�E�m�4�J�E�•y = mx2+ 3mx+ 2m+ 1
x+ 2 �†

�2 �� �™�Ò�K�F�&�… �2�}�Ã �Õ�Q�m�j�J�A�n�A�s�™�C�A�³�A�}�Â�J�7�x�@�m �7�E�k�6�J�o�K�7�x�s�É�y�™�4�F�}�Ç�{ �Í�{ �t�J�{�™�Am �t�<�M �™�A�*�N�2�x�@�A�}�2�n�T�L�s�½�s�E�†

�3 �� �L�2�A�u�J�šm �s�<�j�J�“�j�c�˜�F�Æ�• �A�}y = m �F�{�y�E�k�6�™�³�F�†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F �7�x�s�É�ym= � 1 �†
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�•�– �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 + 2x� 2

x� 1
�Ë�E�™�³�F(C)�† �s�R�j�K�Ë�E�F�Æ�• �A�}�H�j�L(L1) : y= 2x+ 1 �E�i�6 (L2) : y= x+ 3�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef (x)�† �L�2�M�j�J�j�A�u�Ef �™�A�6�}�7�m�6�t�<�E�2�x�@�A�}�†

�3 �� �s�A�j�F�Æ�• �A�}�J�o�K�Á�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C)� 

�4 �� �F�&�ƒ �2�}�C�j�Â�x�6�u�E(C) �s�D�"�F�E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�s�Æ�y�†

�5 �� �4�@�Æ f 0(x)�† �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x)�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�6 �� �Q�6�}�™�³�F(C)�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�s�J�J�o�K�†
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�•�—�� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 + 3x+ 1

x+ 1
�Ë�E�™�³�F(C)�†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa;b �E�i�6 c�7�x�s�É�y�™�4�F�}x 6= � 1 �s�F�jf (x) = ax+ b+
c

x+ 1
�†

�3 �� �4�@�Æ lim
x!� 1

f (x) �E�i�6 lim
x! ¥

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �F�&�ƒ �2�}�C�j�Â�x�6�u�E(C) �s�D�"�F�E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�s�Æ�y�†

�5 �� �4�@�Æ f 0(x)�† �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x)�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�6 �� �Q�6�}�™�³�F(C)�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�s�J�J�o�K�†

�7�s�J�š�j�K��



�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r
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�•�˜ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 + x+ 1

x+ 3
�Ë�E�™�³�F(C)�†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa;b �E�i�6 c�7�x�s�É�y�™�4�F�}x 6= � 1 �s�F�jf (x) = ax+ b+
c

x+ 3
�†

�3 �� �4�@�Æ lim
x!� 3

f (x) �E�i�6 lim
x! ¥

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �F�&�ƒ �2�}�C�j�Â�x�6�u�E(C) �s�D�"�F�E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�s�Æ�y�†

�5 �� �4�@�Æ f 0(x)�† �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x)�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�6 �� �Q�6�}�™�³�F(C)�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�s�J�J�o�K�†
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�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r
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�•�™�� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 + 2x+ 3

x+ 1
�Ë�E�™�³�F(C)�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �† �L�2�M�j�J�j�A�u�Ef �™�A�6�}�7�m�6�t�<�E�2�x�@�A�}�†

�3 �� �2�x�@�A�}a;b �E�i�6 c�t�<�M�s�D�›�j�d� f̃ (x) = ax+ b+
c

x+ 1
�†

�4 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E(C)�† �7�n�L�F�&�… �2�}�Ã�C�j�Â�x�6�L�Ï�6�™�³�F(C) �E�i�6 �Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�5 �� �4�@�Æf 0(x)�† �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x)�† �L�o�7�L�2�A�u�J�š�F�L�i�Ë�u�Ef �†

�6 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�J�o�K�†
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�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r

�s
�J

�s
�L

�"
�E

�C
�j�

‘
�T

�E
�m

�4
�J

�E
�•

�Q
�E

�i�Ä
�E

������



������ �s�J�s�L�"�E�C�j�‘ �T�E�m�4�J�E�•�Q�E�i�Ä�E
�s

�J
�s

�L
�"

�E
�C

�j�
‘

�T
�E

�m
�4

�J
�E

�•
�Q

�E
�i�Ä

�E

�–�• �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 � 2x
x� 1

�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C)�†

�2 �� �2�x�@�A�}a;b �E�i�6 c�t�<�M�s�D�›�j�d� f̃ (x) = ax+ b+
c

x� 1
�†

�3 �� �4�@�Ælim
x! 1

f (x) �E�i�6 lim
x! ¥

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �4�@�Æf 0(x)�† �s�R�j�K�Ä�;�Ã f 0(x) > 0 �7�x�s�É�yx 6= 1�†

�5 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �7�n�L�™�Ò�K�F�&�… �2�}�Ã�7�x�@�m �7I(1;0) �º�G�ƒ�i�A�8�š�m�y�u�E(C)�†

�6 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C)�2�’�m�6�A�™�J�)�K(O;~i;~j)�t�A�J�o�K�†

�7 �� �s�½�K�s�™�F�j�Â�J�™�³�R�›�i�2 �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�&�ˆ �^�Q�u�E�Q�J�j�³�Lx2 � (2+ m)x+ m= 0 �s�õ�Â�J�A�u�J�š�Ç�{ �Í�{ �t�J�{
�Am�†
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�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
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�–�‘ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
� x2 + 4x

x� 1
�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C)�†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa;b �E�i�6 c�t�<�M�s�D�›�j�d�˜f (x) = ax+ b+
c

x� 1
�†

�3 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! 1

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �F�&�… �2�}�C�j�Â�x�6�s�D�"�F�L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�5 �� �F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�7�m�y�s�M�jR n f 1g�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�6 �� �™�Ò�K�F�&�… �2�}�Ã�7�x�E�m�7I(1;2) �º�G�ƒ�i�A�8�š�m�y�u�E(C)�†

�7 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C)�s�÷�2�’�m�6�A�™�J�)�K(O;~i;~j)�t�A�J�o�K�†

�8 �� �s�½�K�s�™�F�j�Â�J�™�³�F �7�n�L�H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6 �Q�&�ˆ �^�Q�u�E�Q�J�j�³�L� x2 +( 4� m)x+ m= 0�s�õ�Â�J�A�u�J�š�Ç�{ �Í�{ �t�J�{
�Am�†
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�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r
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�–�’ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 + 4x+ 1

x+ 2
�7�x�s�É�yx 6= � 2 �Ë�E�™�³�F(C)�†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa;b �E�i�6 c�t�<�M�s�D�›�j�d�˜f (x) = ax+ b+
c

x+ 2
�†

�3 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x!� 2

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(L) : y = x+ 2 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C)�† �F�&�… �2�}�C�j�Â�x�6�L�Ï�6�™�³�F(C)�s�D�"�F�E�k�6

�F�Æ�• �A�}(L)�†

�5 �� �7�n�L�™�Ò�K�F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�s�2�j�E�s�M�jR n f� 2g�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�6 �� �™�Ò�K�ÃI(� 2;0) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F�}(C)�†

�7 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C)�s�÷�2�’�m�6�A�™�J�)�K(O;~i;~j)�t�A�J�o�K�†

�8 �� �s�½�K�s�™�F�j�Â�J�™�³�F �7�n�L�H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6 �Q�&�ˆ �^�Q�u�E�Q�J�j�³�L

x2 + ( 4� m)x� (2m� 1) = 0�s�õ�Â�J�A�u�J�š�Ç�{ �Í�{ �t�J�{�Am�†
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�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r
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�–�“ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 � 2x+ 6

x+ 1
�7�x�s�É�yx 6= � 1 �Ë�E�™�³�F(C)�†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa;b �E�i�6 c�t�<�M�s�D�›�j�d�˜f (x) = ax+ b+
c

x+ 1
�†

�3 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x!� 1

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �4�@�Æf 0(x) �E�i�6 �L�2�A�u�J�š�F�L�Ë�u�Ef �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �™�Ò�K�ÃI(� 1; � 4) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F�}(C)�†

�6 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C)�s�÷�2�’�m�6�A�™�J�)�K(O;~i;~j)�t�A�J�o�K�†

�7 �� �s�½�K�s�™�F�j�Â�J�™�³�F �7�n�L�H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6 �Q�&�ˆ �^�Q�u�E�Q�J�j�³�L x2 � (2+ m)x� (m� 6) = 0�s�õ�Â�J�A�u�J�š�Ç�{

�Í�{ �t�J�{�Am�†
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�–�” �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 + 2x+ 5

x+ 1
�7�x�s�É�yx 6= � 1 �Ë�E�™�³�F(C)�†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Am;n �E�i�6 p�t�<�M�s�D�›�j�d�˜f (x) = mx+ n+
p

x+ 1
�†

�3 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x!� 1

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �F�·�Ÿ �;�Ãf �Ë�E�A�u�J�š�T�A�i�F�L�Ë�J�o�K �E�i�6 �T�F�“�F�L�Ë�s�D�"�F�J�o�K�†�L�o�7�L�2�A�u�J�š�L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �4�@�Æf (� 3); f (� 2); f
�

�
3
2

�
; f

�
�

1
2

�
; f (0); f (1) �E�i�6 f (2)�†

�6 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C)�s�÷�2�’�m�6�A�™�J�)�K(O;~i;~j)�t�A�J�o�K�†

�7 �� �s�½�K�s�™�F�j�Â�J�™�³�F �7�n�L�H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6 �Q�&�ˆ �^�Q�u�E�Q�J�j�³�L

x2 + ( 2� k)x+ 3� k = 0�s�õ�Â�J�A�u�J�š�Ç�{ �Í�{ �t�J�{�Ak�†
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�–�• �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 + x+ 2

x� 1
�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C)�†

�2 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! 1

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�3 �� �F�·�Ÿ �;�Ã�7�x�@�m �7I(1;3)�† �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C)�†

�4 �� �4�@�Æ �E�i�6 �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x)�† �F�·�Ÿ �;�Ãf �Ë�E�A�u�J�š�T�A�i�F�L�Ë�J�o�K �E�i�6 �T�F�“�F�L�Ë�J�o�† �L�o�7�4�@�Æ�A�u�J�š�F�L�Ë

�s�E�y�† �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E(C)�†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C)�s�÷�2�’�m�6�A�™�J�)�K(O;~i;~j)�t�A�J�o�K�†

�6 �� �L�2�A�u�J�ša�s�<�j�J�“�j�d�˜�Q�J�j�³�Lf (x) = a�Ë�E�^�Q�H�j�L�s�G�ž�6�µ�’ �4�lx1 �E�i�6 x2�t�<�M1 < x1 < x2�s�½�K�s�™�F�j�™�³�F(C)�†
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�–�– �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) = x+
4

x� 1
�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C)�†

�2 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! 1

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�3 �� �4�@�Æ f (0) �E�i�6 f 0(0)�† �F�·�Ÿ �;�Ãf �Ë�E�T�A�i�F�L�Ë�J�o�K �E�i�6 �T�F�“�F�L�Ë�J�o�K�L�o�7�L�2�A�u�J�š�L�F�Q�}�Ï�†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C)�s�÷�2�’�m�6�A�™�J�)�K(O;~i;~j)�t�A�J�o�K�†

�5 �� �L�2�7�x�E�o�E�H�i�Am�s�<�j�J�“�j�d�˜�Q�J�j�³�L x2 � (m+ 1)x+ m+ 4 = 0�µ�— �E�^�Q�s�½�K�s�™�F�j�™�³�F(C)�†
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�–�—�� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
ax2 + bx+ c

x+ 1
�7�x�s�É�yx 6= � 1 �Ë�E�™�³�F(C)�†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b �E�i�6 c�s�<�j�J�“�j�d�˜�™�³�F(C)�³�A�}�Â�J�7�x�@�m �7A(0;1)�s�R�j�K f �Ë�E�F�L�i�Ë�s�D�"�F�™�A�6�}�7�x�@�m �7B(1;0)�†

�3 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x!� 1

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �7�n�L�Q�i�2�Ü�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �E�i�6�Q�6�}�™�³�Ff �†

�5 �� �2�x�@�A�}�A�u�J�šm�s�<�j�J�“�j�d�˜�Q�J�j�³�Lx2 � (2+ m)x+ 1� m= 0�Ë�E�^�Q�H�j�L�º�7�x�E�o�E�H�i�A�s�G�ž�6�µ�’ �s�½�K�s�™�F�j�™�³�F(C)�†
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�–�˜ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
ax2 + bx+ c

x+ 2
�7�x�s�É�yx 6= � 2 �Ë�E�™�³�F(C)�†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b �E�i�6c�s�<�j�J�“�j�d� �̃™�³�F(C)�³�A�}�Â�J�7�x�@�m �7A
�

0;
3
2

�
�s�R�j�K f �Ë�E�F�L�i�Ë�s�D�"�F�™�A�6�}�7�x�@�m �7B(� 1;0)�†

�3 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x!� 2

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �7�n�L�Q�i�2�Ü�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �E�i�6�Q�6�}�™�³�Ff �†

�5 �� �2�x�@�A�}�A�u�J�šm�s�<�j�J�“�j�d�˜�Q�J�j�³�Lf (x) = m�Ë�E�^�Q�H�j�L�º�7�x�E�o�E�H�i�A�s�G�ž�6�µ�’ �s�½�K�s�™�F�j�™�³�F(C)�†
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�–�™�� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
ax2 + bx+ c

x+ 2
�7�x�s�É�yx 6= � 2 �Ë�E�™�³�F(C)�†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b �E�i�6c�s�<�j�J�“�j�d� �̃™�³�F(C)�³�A�}�Â�J�7�x�@�m �7A
�

0;
3
2

�
�s�R�j�K f �Ë�E�F�L�i�Ë�s�D�"�F�™�A�6�}�7�x�@�m �7B(� 1;1)�†

�3 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x!� 2

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�4 �� �7�n�L�Q�i�2�Ü�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �E�i�6�Q�6�}�™�³�Ff �†

�5 �� �2�x�@�A�}�A�u�J�šm�s�<�j�J�“�j�d� f̃ (x) = m�Ë�E�^�Q�H�j�L�º�7�x�E�o�E�H�i�A�s�G�ž�6�µ�’x1;x2 �t�<�Mx1 < x2 < � 2�s�½�K�s�™�F�j�™�³�F(C)�†
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�—�•�� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 + ax+ b

x� 1
�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C)�†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa �E�i�6b�s�<�j�J�“�j�d� f̃ �Ë�E�A�u�J�š�T�A�i�F�L�Ë�™�A�6�}x = 0�s�Q�—�j�E�k�61�†

�3 �� �7�x�s�É�y�A�u�J�ša �E�i�6b�t�<�M�L�2�s�5�j�;�2�’�m�6�Q�x�@�o �L�C�j�‘�ˆ

�B�� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! 1

f (x)�† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E�™�³�F(C)�†

�C �� �4�@�Æ f 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�D�� �Q�6�}�™�³�F(C)�s�÷�2�’�m�6�A�™�J�)�K(O;~i;~j)�†

�E �� �s�™�F�j�Â�J�™�³�R�›�i�2 �7�n�L�Q�i�2�Ü�E�n�N�T�A�•�i�L�Ê�H �E�i�6�Q�&�ˆ �^�Q�Â�J�A�u�J�š�Ç�{ �Í�{ �t�J�{�Am

�7�x�s�É�yx2 + ( a� m)x+ ( b+ m) = 0�†
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�—�‘ �� �s�4�c�f̃ �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) = x2� 6x
x2� 6x+ 5 �s�R�j�K C �º�™�³�F�u�Ef �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;

�!
i ;

�!
j )�†

�2 �� �4�@�Æ�M�j�J�j�A�™�A�6�}�s�µ�M�u�E�t�<�E�2�x�@�A�} �L�o�7�Ä�;�c�˜�Ç�E�ÃC �Ë�E�Õ�Q�m�j�J�A�n�A�:�L�H�j�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�J�o�K

�t�<�M�™�A�*�N�2�x�@�A�}�†

�3 �� �4�@�Æf 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Ä�;�Ãf �Ë�E�T�F�“�F�L�Ë�s�D�"�F�J�o�K �L�o�7�4�@�Æ�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�s�Æ�y�†

�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �Q�6�}�t�3�ž�s�³�6C �E�i�6�Õ�Q�m�j�J�A�n�A�L�F�Q�}�Ï�†
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�—�’ �� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx 6= 2 �s�½�Ky = f (x) = ax2+ bx+ c
(x� 2)2 �s�R�j�K C �º�™�³�F�u�Ef �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}

(O;
�!
i ;

�!
j )�†

�2 �� �L�2a;b;c �s�½�K�<�k�6�Ã�™�³�FC �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�™�A�6�}x = 1 �E�i�6 x = � 3 �s�R�j�K�Ë�E�Õ�Q�m�j�J�A�n�A�s�<�2�º�F�Æ�• �A�}
y = 1�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�FC �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �t�<�M�2�x�@�A�}�Ç�E�2�’�m�6�Q�x�@�o �L�C�j1�†

�4 �� �Q�6�}�™�³�FC �u�E�T�E�m�4�J�E�•f �†
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�—�“ �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jI = R � f� 2;2g �s�½�Kf (x) = 2x2

x2� 4 �†

�2 �� �Q�i�2�Ü�M�j�J�j�A�u�Ef �™�A�6�}� ¥ ; � 2; 2 �E�i�6 + ¥ �†

�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6 �Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F�Â�6�T�E�m�4�J�E�•f �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6 �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �Q�6�}�s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}
�

o;
�!
i ;

�!
j

�
�™�³�F�Â�6f �†
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�—�”�� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx 6= � 2; x 6= 2 �s�½�Ky = f (x) = x2

4� x2 �E�i�6�Ë�E�™�³�FC �†

�2 �� �4�@�Æ lim
x!� 2

f (x); lim
x! 2

f (x) �E�i�6 lim
x!� ¥

f (x) �†

�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�FC �†

�3 �� �Q�i�2�Ü�Q�&�ˆ �u�E�s�<�L�j�s�Nf 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �4�@�Æ f (� 3) �E�i�6 f (3) �s�R�j�K�Q�6�}�™�³�FC �u�E�T�E�m�4�J�E�•f �†
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�—�•�� �T�E�m�4�J�E�•f �J�o�K�2�x�@�A�}�s�½�Ky = f (x) = 2x2� 9x+ 4
x2+ x� 12 �Ë�E�™�³�F�A�x�Á�6(C) �†

�2 �� �7�n�L�L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �7�n�L�4�@�Æ�M�j�J�j�A�ˆ lim
x!� 4

f (x) ; lim
x! 3

f (x) �E�i�6 lim
x!� ¥

f (x) �†

�4 �� �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�5 �� �4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f �L�o�7�Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�N�†

�6 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �E�i�6�Q�6�}�™�³�F(C) �†
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�—�–�� �s�4�Ë�E�T�E�m�4�J�E�•f �J�o�K�2�x�@�A�}�s�½�Ky = f (x) = 3x2� 18x+ 25
x2� 6x+ 8 �Ë�E�™�³�F�A�x�Á�6(C)�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �4�@�Æ�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}� ¥ ; 2 �E�i�6 4 �† �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�<�2�†

�4 �� �7�n�L�F�·�Ÿ �;�Ãf 0(x) = � 2x+ 6

(x2� 6x+ 8)2 �7�x�s�É�y�™�4�F�}x 2 R � f 2;4g�†

�5 �� �Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�Nf 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�6 �� �Q�6�}�™�³�F(C)�†
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�—�—�� �s�4�d�˜�T�E�m�4�J�E�•f �J�o�K �2�x�@�A�}�s�½�Ky = f (x) = x2+ 2x
x2+ 4 �Ë�E�™�³�F�A�x�Á�6(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C)�†

�4 �� �Q�i�2�Ü�T�B�i�L�Ê�H �E�i�6�Q�6�}�Â�Í�6�T�B�i�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�5 �� �Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K
�

O;
�!
i ;

�!
j

�
�†

�7�s�J�š�j�K��



�‘�’ �T�E�m�4�J�E�•y = f (x) = ax2+ bx+ c
px2+ qx+ r

�s
�J

�s
�L

�"
�E

�C
�j�

‘
�T

�E
�m

�4
�J

�E
�•

�Q
�E

�i�Ä
�E

������



������ �s�J�s�L�"�E�C�j�‘ �T�E�m�4�J�E�•�Q�E�i�Ä�E
�s

�J
�s

�L
�"

�E
�C

�j�
‘

�T
�E

�m
�4

�J
�E

�•
�Q

�E
�i�Ä

�E

�—�˜�� �s�4�Ë�E�T�E�m�4�J�E�•f �J�o�K �2�x�@�A�}�s�½�K�s�M�jR � f� 2g �t�<�My = f (x) = x2� 1
(x+ 2)2 �†

�Â�6(C) �º�™�³�F�A�x�Á�6�u�E�T�E�m�4�J�E�•f �†

�2 �� �4�@�Æ lim
x!� 2

f (x) ; lim
x!� ¥

f (x)�† �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�t�<�M�Ë�E�†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �L�o�7�F�·�Ÿ �;�Ãf �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�J�o�K�s�Q�—�j� 1
3 �™�A�6�}x = � 1

2�†

�4 �� �Q�6�}�Â�Í�6�T�B�i�L�Ê�H �L�o�7�Q�6�}�™�³�F(C)�†
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�—�™�� �T�E�m�4�J�E�•f �J�o�K�2�x�@�A�}�s�½�Ky = f (x) = � x2� 2x+ 3
x2+ 3x+ 2 �Ë�E�™�³�F�A�x�Á�6(C)�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �Q�i�2�Ü�M�j�J�j�A�u�Ef �™�A�6�}� 1; � 2 �E�i�6 � ¥ �† �Ä�;�L�2�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�†

�4 �� �7�x�s�É�y�™�4�F�}x 2 R n f� 1; � 2g �7�n�L�4�@�Æ�s�<�L�j�s�Nf 0(x)�†

�5 �� �Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�Nf 0(x) �L�o�7�Q�6�}�Â�Í�6�T�B�i�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�6 �� �7�n�L�Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K(O;
�!
i ;

�!
j )
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�˜�• �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
3x2 � 18x+ 25

x2 � 6x+ 8
�E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �† �L�2�M�j�J�j�A�u�Ef �™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C)�†

�3 �� �4�@�Æf 0(x)�L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�™�H�J�Ä�x�6�2�x�@�A�}�A�u�J�š�F�L�i�Ë�s�D�"�F�G�6�†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C)�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�5 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �4�@�Æf (� 1); f (0); f (1) �E�i�6 f (5)�†�Q�6�}�™�³�F(C)�†

�6 �� �s�™�F�j�™�³�R�›�i�2�7�n�L�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�&�ˆ �^�Q�u�E�Q�J�j�³�L

(3� m)x2 � (18� 6m)x+ 25� 8m= 0�Â�J�Ç�{ �Í�{ �t�J�{�Am�†
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�˜�‘ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
3x2 � 12x+ 10

x2 � 4x+ 3
�2�x�@�A�}�s�½�KR n f 1;3g�E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �L�2�M�j�J�j�A�u�Ef �™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C)�†

�3 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C)�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�4 �� �F�·�Ÿ �;�Ãf �Ë�E�A�u�J�š�F�L�i�Ë�s�D�"�F�J�o�K�™�A�6�}x = 2�† �L�o�7�L�2�A�u�J�š�Ï�†

�5 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�6 �� �Q�6�}�™�³�F(C)�† �s�½�K�s�™�F�j�™�³�F(C)�7�n�L�2�x�@�A�}�A�u�J�šk�s�<�j�J�“�j�d�˜�Q�J�j�³�Lf (x) = k�µ�— �E�^�Q�†
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�˜�’ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2 � 1

(x+ 2)2 �2�x�@�A�}�s�½�KR n f� 2g�E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �L�2�M�j�J�j�A�u�Ef �™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C)�†

�3 �� �4�@�Æf 0(x)�E�i�6�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �E�i�6�T�‚�2�ž�u�E�A�™�J�)�K�s�R�j�K�Õ�Q�m�j�J�A�n�A�s�<�2�†

�5 �� �Q�6�}�™�³�F(C)�†
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�˜�“ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
3x2 � 6x
x2 + x� 2

�E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �† �™�Ò�K�F�&�… �2�}�Ã�T�E�m�4�J�E�•f �s�2�j�E�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�}�†

�3 �� �L�2�M�j�J�j�A�u�Ef �™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C)�†

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}(L)�F�{�y�™�³�F(C)�™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Qx0 = 3�†

�5 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†�Q�6�}�t�3�ž�s�³�6(C)�†

�6 �� �Â�J�™�³�F(C) �7�n�L�Q�i�2�Ü�T�A�•�i�L�Ê�H �E�i�6 �Q�&�ˆ �^�Q�u�E�Q�J�j�³�L(3� k)x2 � (6+ k)x+ 2k = 0�s�õ�Â�J�Ç�{ �Í�{ �t�J�{�Ak�†
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�˜�” �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
x2

x2 + x� 2
�E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �† �L�2�M�j�J�j�A�u�Ef �™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C)�†

�3 �� �4�@�Æf 0(x)�E�i�6�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�†

�4 �� �2�x�@�A�}�A�u�J�š�F�L�i�Ë�u�Ef �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7A�t�<�M�º�™�F�Q�H�›�L�Ï�6(C) �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�†

�6 �� �Â�J�™�³�F(C) �7�n�L�Q�i�2�Ü�T�A�•�i�L�Ê�H �E�i�6 �Q�&�ˆ �^�Q�u�E�Q�J�j�³�L(1� m)x2 � mx+ 2m= 0�s�õ�Â�J�Ç�{ �Í�{ �t�J�{�Am�†
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�T�E�m�4�J�E�•�T�i�7�Q�“ �{�@�6�}�t�Q�˜�M�T�E�m�4�J�E�•�T�i�7�Q�“ �{�@�6�}�t�Q�˜�M

�s�J�s�L�"�E�C�j�s�J�s�L�"�E�C�j

�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’�’

�‘ �E�i�K�J�E�‚�K

�E�i�K�J�E�‚�K �‘�E�i�K�J�E�‚�K �‘

�T�E�m�4�J�E�•�T�m�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M �Ë�E�Í�6y = f (x) = ex �Ë�E�E�‚�K�™�4�F�}x 2 R

�’ �M�2�•�@�z

�º�C�n�s�õ �‘�º�C�n�s�õ �‘

�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Am;n �s�4�Ç�E

�2 �� em+ n = em � en

�3 �� e� n = 1
en

�4 �� em� n = em

en

�5 �� (em)n = emn

�“ �Q�J�j�³�L�u�E�T�E�m�4�J�E�•�T�m�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M

�º�C�n�s�õ �’�º�C�n�s�õ �’

�7�x�s�É�y�T�E�m�4�J�E�• �T�m�i�7�Q�“�n�Ë�E�M�2�•�@�z�J�o�K�7�x�E�o�E�<�n�7�´�6�s�™�³�J�ˆ

�…ex = a , ex = elna ) x = lna
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�…ex > a , ex > elna ) x > lna

�…ex < a , ex < elna ) x < lna

�” �s�<�L �j�s�N�u�E�T�E�m�4�J�E�•�T�m�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M

�º�C�n�s�õ �“�º�C�n�s�õ �“

�…�s�F�jf (x) = ex �s�Æ�yf 0(x) = ex

�…�s�F�jf (x) = eu(x) �s�Æ�yf 0(x) = u0(x) � eu(x)

�M�x�Ó�A�}�4�x�L�n�‘

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y = e4x

�3 �� y = ex2� 3x+ 1

�4 �� y = xex

�5 �� y = ( x2 � 3)ex

�6 �� y = x2e� 2x

�7 �� y =
p

x
ex

�8 �� y = xe� x

�9 �� f (x) = x2ex

�: �� g(x) = ex� e� x

ex+ e� x

�; �� y = ex+ e� x

2

�< �� f (x) = ex(1+ cosx)
1� cosx

�= �� g(x) = e
x� 1
x+ 1
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�• �M�j�J�j�A�u�E�T�E�m�4�J�E�•

�º�C�n�s�õ �”�º�C�n�s�õ �”

�L�n�F�J�E�Ž�M�j�J�j�A�u�E�T�E�m�4�J�E�•�T�m�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M

�… lim
x!� ¥

ex = 0

�… lim
x! + ¥

ex = + ¥

�… lim
x! + ¥

ex

xn = + ¥

�… lim
x! + ¥

xn

ex = 0

�… lim
x!� ¥

xnex = 0

�…lim
x! 0

ex� 1
x = 1

�…lim
x! 0

eax� 1
ax = 1

�… lim
x! + ¥

�
1+ 1

x

� x
= e

�… lim
x! + ¥

�
1+ a

x

� x
a = e

�…lim
x! 0

(1+ x)
1
x = e

�…lim
x! 0

�
1+ x

a

� a
x = e

�M�x�Ó�A�}�4�x�L�n�’

�4�@�Æ�M�j�J�j�A�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� lim
x! + ¥

e3x

�3 �� lim
x!� ¥

e5x

�4 �� lim
x! + ¥

6e2x

�5 �� lim
x! + ¥

xex+ 1

�6 �� lim
x!� ¥

x2e4x

�7 �� lim
x! + ¥

�
1+ n

x

� x

�8 �� lim
x! + ¥

3ex� 2

x3

�9 �� lim
x! + ¥

� x+ 3
x� 1

� x+ 2

�: �� lim
x! 0

�
ex� e� x

x

�

�7�s�J�š�j�K��
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�– �Q�i�2�Ü�T�E�m�4�J�E�•

�M�x�Ó�A�}�4�x�L�n�“

�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•f (x) = xex
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�M�x�Ó�A�}�4�x�L�n�”

�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•f (x) = x2e� x
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�N�i�&�ˆ �Ò�H�R�m�s�™�9�j�Q�s�L�j�Q�ˆ �T�E�m�4�J�E�•�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M�	�‘�•�• �M�x�Ó�A�}�


�Q�™�Ë�F�}�s�™�A�"�J�™�F�S�6�Ç�2�}�>�m�F �E�i�6�H�™�6�k�6�Q�J�A�•�Ê�H

�‘ �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ex �4�l�ˆ

�2 �� R �3 �� (0;+ ¥ ) �4 �� [0;+ ¥ ) �5 �� R�

�’ �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = e
1
x �4�l�ˆ

�2 �� R �3 �� R n f 0g �4 �� (0;+ ¥ ) �5 �� x > 1

�“ �� �T�E�m�4�J�E�•f (x) = 1
ex� 1 �Ë�E�E�‚�K�³�M�Á�ˆ

�2 �� x 6= 0 �3 �� x > 0 �4 �� x 6= 1 �5 �� x � 0

�” �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) =
p

ex � 1 �4�l�ˆ

�2 �� [0;+ ¥ ) �3 �� (0;+ ¥ ) �4 �� R �5 �� (� ¥ ;0]

�• �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = e
p

x �4�l�ˆ

�2 �� [0;+ ¥ ) �3 �� R �4 �� (0;+ ¥ ) �5 �� R n f 0g

�– �� �T�E�m�4�J�E�•f (x) = 1
ex+ 1 �Ë�E�t�<�E�2�x�@�A�}�ˆ

�2 �� R �3 �� R n f� 1g �4 �� x > 0 �5 �� x 6= 0

�—�� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ex+ 1
ex� 2 �4�l�ˆ

�2 �� R n f ln2g �3 �� R n f 2g �4 �� (0;+ ¥ ) �5 �� x > ln2

�˜ �� �7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Aa;b �L�n�F�J�E�Žea+ b �s�Q�—�j�E�k�6�ˆ

�2 �� ea � eb �3 �� ea + eb �4 �� (ea)b �5 �� ea � eb

�™�� �7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Aa;b �L�n�F�J�E�Žea� b �s�Q�—�j�E�k�6�ˆ

�2 �� ea

eb �3 �� ea � eb �4 �� eb � ea
�5 �� eb

ea

�‘�• �� �L�n�F�J�E�Ž(ea)b �s�Q�—�j�E�k�6�ˆ

�2 �� eab �3 �� ea+ b �4 �� ea=b �5 �� aeb

�‘�‘ �� �A�u�J�š�u�Ee0 �s�Q�—�j�E�k�6�ˆ

�2 �� 1 �3 �� 0 �4 �� e �5 �� + ¥

�‘�’ �� �s�F�ja > 0 �s�Æ�y�A�u�J�š�u�Eelna �s�Q�—�j�E�k�6�ˆ
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�2 �� a �3 �� lna �4 �� ea �5 �� 1

�‘�“ �� �7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Aa �A�u�J�š�u�Eln(ea) �s�Q�—�j�E�k�6�ˆ

�2 �� a �3 �� ea �4 �� 1 �5 �� 0

�‘�” �� �Q�&�ˆ �u�Eex �7�x�s�É�y�™�4�F�}x 2 R �4�l�ˆ

�2 �� ex > 0 �3 �� ex � 0 �4 �� ex < 0 �5 �� �<�n�L�Q�&�ˆ �Â�Jx

�‘�• �� �2�s�E�Ü�Je� x �s�Q�—�j�E�k�6�ˆ

�2 �� 1
ex �3 �� � ex �4 �� (� e)x �5 �� 1� ex

�‘�– �� �A�u�J�š�u�Eeln3+ ln2 �s�Q�—�j�E�k�6�ˆ

�2 �� 6 �3 �� 5 �4 �� e5 �5 �� e6

�‘�— �� �A�u�J�š�u�Ee5

e2 �s�Q�—�j�E�k�6�ˆ

�2 �� e3 �3 �� e2:5 �4 �� e7 �5 �� e10

�‘�˜ �� �A�u�J�š�u�E(e2)3 �s�Q�—�j�E�k�6�ˆ

�2 �� e6 �3 �� e5 �4 �� e8 �5 �� 6e

�‘�™�� �T�E�m�4�J�E�•f (x) =
p

1� ex �Ë�E�E�‚�K�³�M�Á�ˆ

�2 �� x � 0 �3 �� x � 0 �4 �� x < 1 �5 �� x � 1

�’�• �� �t�<�E�2�x�@�A�}�u�Ef (x) = e
x+ 1
x� 2 �4�l�ˆ

�2 �� R n f 2g �3 �� R n f� 1;2g �4 �� x > 2 �5 �� R

�’�‘ �� �s�<�L�j�s�N�u�Ef (x) = ex �4�l�ˆ

�2 �� f 0(x) = ex �3 �� f 0(x) = xex� 1 �4 �� f 0(x) = ex

x �5 �� f 0(x) = 1

�’�’ �� �s�<�L�j�s�N�u�Ef (x) = e2x �4�l�ˆ

�2 �� 2e2x �3 �� e2x �4 �� 1
2e2x �5 �� 2xe2x� 1

�’�“ �� �s�<�L�j�s�N�u�Ef (x) = e� x �4�l�ˆ

�2 �� � e� x �3 �� e� x �4 �� ex �5 �� � ex

�’�” �� �s�<�L�j�s�N�u�Ef (x) = e3x� 1 �4�l�ˆ

�2 �� 3e3x� 1 �3 �� e3x� 1 �4 �� (3x� 1)e3x� 1 �5 �� 1
3e3x� 1

�’�• �� �s�<�L�j�s�N�u�Ef (x) = ex2
�4�l�ˆ
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�2 �� 2xex2
�3 �� x2ex2

�4 �� e2x �5 �� 2ex2

�’�– �� �s�<�L�j�s�N�u�Ef (x) = e� x2
�4�l�ˆ

�2 �� � 2xe� x2
�3 �� 2xe� x2

�4 �� � x2e� x2
�5 �� � 2e� x2

�’�— �� �s�<�L�j�s�N�u�Ef (x) = xex �4�l�ˆ

�2 �� (x+ 1)ex �3 �� ex �4 �� xex �5 �� (x� 1)ex

�’�˜ �� �s�<�L�j�s�N�u�Ef (x) = x2ex �4�l�ˆ

�2 �� (x2 + 2x)ex �3 �� 2xex �4 �� (x2 + x)ex �5 �� x2ex

�’�™�� �s�<�L�j�s�N�u�Ef (x) = ( x� 1)ex �4�l�ˆ

�2 �� xex �3 �� (x� 2)ex �4 �� ex �5 �� (x+ 1)ex

�“�• �� �s�<�L�j�s�N�u�Ef (x) = ex

x �4�l�ˆ

�2 ��
(x� 1)ex

x2 �3 ��
(x+ 1)ex

x2
�4 �� ex

x2 �5 �� ex

1

�“�‘ �� �s�<�L�j�s�N�u�Ef (x) = e
p

x �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� e
p

x

2
p

x �3 �� e
p

x
p

x
�4 �� 2

p
xe

p
x �5 �� 1

2e
p

x

�“�’ �� �s�<�L�j�s�N�u�Ef (x) = esinx �4�l�ˆ

�2 �� cosx� esinx �3 �� � cosx� esinx �4 �� sinx� esinx �5 �� ecosx

�“�“ �� �s�<�L�j�s�N�u�Ef (x) = ecosx �4�l�ˆ

�2 �� � sinx� ecosx �3 �� sinx� ecosx �4 �� cosx� ecosx �5 �� e� sinx

�“�” �� �s�<�L�j�s�N�u�Ef (x) = 1
ex+ 1 �4�l�ˆ

�2 �� � ex

(ex+ 1)2 �3 �� ex

(ex+ 1)2 �4 �� � 1
(ex+ 1)2 �5 �� 1

ex

�“�• �� �s�<�L�j�s�N�u�Ef (x) = ( x2 � 2x+ 2)ex �4�l�ˆ

�2 �� x2ex �3 �� (x2 � 2)ex �4 �� (2x� 2)ex �5 �� (x2 + 2)ex

�“�– �� �s�<�L�j�s�N�C�j�’ �u�Ef (x) = e2x �4�l�ˆ

�2 �� 4e2x �3 �� 2e2x �4 �� 8e2x �5 �� e2x

�“�— �� �s�<�L�j�s�N�C�j�’ �u�Ef (x) = xex �4�l�ˆ
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�2 �� (x+ 2)ex �3 �� (x+ 1)ex �4 �� xex �5 �� 2ex

�“�˜ �� �s�F�jf (x) = e� x �s�Æ�yf 00(x) = �ˆ

�2 �� e� x �3 �� � e� x �4 �� ex �5 �� � ex

�“�™�� �s�F�jf (x) = e3x �s�Æ�y�s�<�L�j�s�N�C�jn �4�lf (n)(x) = �ˆ

�2 �� 3ne3x �3 �� 3e3x �4 �� n� 3e3x �5 �� 3n� 1e3x

�”�• �� �7�x�@�m �7�L�F�A�}�u�E�™�³�F�Â�6f (x) = xex �Ë�E�Õ�F�}�Q�m�j�Q x �s�Q�—�j�E�k�6�ˆ

�2 �� � 2 �3 �� � 1 �4 �� 0 �5 �� 1

�”�‘ �� �A�u�J�š�u�Elim
x! + ¥

ex �4�l�ˆ

�2 �� + ¥ �3 �� 0 �4 �� � ¥ �5 �� 1

�”�’ �� �A�u�J�š�u�Elim
x!� ¥

ex �4�l�ˆ

�2 �� 0 �3 �� � ¥ �4 �� + ¥ �5 �� 1

�”�“ �� �A�u�J�š�u�Elim
x! + ¥

e� x �4�l�ˆ

�2 �� 0 �3 �� + ¥ �4 �� � ¥ �5 �� � 1

�”�” �� �A�u�J�š�u�Elim
x!� ¥

e� x �4�l�ˆ

�2 �� + ¥ �3 �� 0 �4 �� � ¥ �5 �� 1

�”�• �� �A�u�J�š�u�Elim
x! + ¥

ex

x �4�l�ˆ

�2 �� + ¥ �3 �� 0 �4 �� 1 �5 �� e

�”�– �� �A�u�J�š�u�Elim
x! + ¥

ex

x2 �4�l�ˆ

�2 �� + ¥ �3 �� 0 �4 �� 1 �5 �� 2

�”�—�� �A�u�J�š�u�Elim
x! + ¥

x
ex �4�l�ˆ

�2 �� 0 �3 �� + ¥ �4 �� 1 �5 �� e

�”�˜ �� �A�u�J�š�u�Elim
x!� ¥

xex �4�l�ˆ

�2 �� 0 �3 �� � ¥ �4 �� + ¥ �5 �� � 1

�”�™�� �A�u�J�š�u�Elim
x!� ¥

x2ex �4�l�ˆ

�2 �� 0 �3 �� + ¥ �4 �� � ¥ �5 �� 1

�•�• �� �A�u�J�š�u�Elim
x! 0

ex� 1
x �4�l�ˆ
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�2 �� 1 �3 �� 0 �4 �� e �5 �� + ¥

�•�‘ �� �A�u�J�š�u�Elim
x! 0

e2x� 1
x �4�l�ˆ

�2 �� 2 �3 �� 1 �4 �� 0 �5 �� 1
2

�•�’ �� �A�u�J�š�u�Elim
x! 0

ekx� 1
x �	k 6= 0�
 �4�l�ˆ

�2 �� k �3 �� 1 �4 �� 0 �5 �� 1
k

�•�“ �� �A�u�J�š�u�Elim
x! 0

ex� e� x

x �4�l�ˆ

�2 �� 2 �3 �� 1 �4 �� 0 �5 �� � 2

�•�” �� �A�u�J�š�u�Elim
x! + ¥

2ex+ 1
ex� 3 �4�l�ˆ

�2 �� 2 �3 �� � 1
3 �4 �� 1 �5 �� + ¥

�•�• �� �A�u�J�š�u�Elim
x!� ¥

2ex+ 1
ex� 3 �4�l�ˆ

�2 �� � 1
3 �3 �� 2 �4 �� 0 �5 �� 1

�•�– �� �A�u�J�š�u�Elim
x! + ¥

(x� ex) �4�l�ˆ

�2 �� � ¥ �3 �� + ¥ �4 �� 0 �5 �� 1

�•�—�� �A�u�J�š�u�Elim
x! 0

ex2
� 1

x2 �4�l�ˆ

�2 �� 1 �3 �� 0 �4 �� 2 �5 �� + ¥

�•�˜ �� �A�u�J�š�u�Elim
x! + ¥

e2x

ex+ 1 �4�l�ˆ

�2 �� + ¥ �3 �� 1 �4 �� 0 �5 �� 2

�•�™�� �A�u�J�š�u�Elim
x!� ¥

(x2 + 1)ex �4�l�ˆ

�2 �� 0 �3 �� + ¥ �4 �� � ¥ �5 �� 1

�–�• �� �A�u�J�š�u�Elim
x! 0

esinx� 1
x �4�l�ˆ

�2 �� 1 �3 �� 0 �4 �� cos1 �5 �� + ¥

�–�‘ �� �]�Q�u�E�Q�J�j�³�L ex = 1 �4�l�ˆ

�2 �� x = 0 �3 �� x = 1 �4 �� x = e �5 �� �µ�— �E�]�Q

�–�’ �� �]�Q�u�E�Q�J�j�³�L ex = e3 �4�l�ˆ

�2 �� x = 3 �3 �� x = ln3 �4 �� x = e3 �5 �� x = 1

�–�“ �� �]�Q�u�E�Q�J�j�³�L e2x� 1 = 1 �4�l�ˆ
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�2 �� x = 1
2 �3 �� x = 1 �4 �� x = 0 �5 �� x = � 1

2

�–�” �� �]�Q�u�E�Q�J�j�³�L ex = 5 �4�l�ˆ

�2 �� x = ln5 �3 �� x = e5 �4 �� x = 5 �5 �� x = 5
e

�–�• �� �]�Q�u�E�Q�J�j�³�L e2x = 4 �4�l�ˆ

�2 �� x = ln2 �3 �� x = ln4 �4 �� x = 2 �5 �� x = 2ln2

�–�– �� �]�Q�u�E�Q�J�j�³�L ex = � 2 �4�l�ˆ

�2 �� �µ�— �E�]�Q�2�’�m�6 R

�3 �� x = � ln2

�4 �� x = ln(� 2)

�5 �� x = � 2

�–�—�� �Q�x�@�m�x �]�Q�u�E�Q�J�j�³�L ex2� 4 = 1 �4�l�ˆ

�2 �� f� 2;2g �3 �� f 2g �4 �� f 0;4g �5 �� f 4g

�–�˜ �� �Q�x�@�m�x �]�Q�u�E�Q�J�j�³�L e2x � 3ex + 2 = 0 �4�l�ˆ

�2 �� f 0; ln2g �3 �� f 1;2g �4 �� f 0;1g �5 �� f ln2g

�–�™�� �Q�x�@�m�x �]�Q�u�E�Q�J�j�³�L e2x � 4ex + 3 = 0 �4�l�ˆ

�2 �� f 0; ln3g �3 �� f 1;3g �4 �� f 0;3g �5 �� f ln3g

�—�•�� �]�Q�u�E�Q�J�j�³�L ex + e� x = 2 �4�l�ˆ

�2 �� x = 0 �3 �� x = 1 �4 �� x = � 1 �5 �� x = � 1

�—�‘ �� �]�Q�u�E�Q�J�j�³�L e2x � ex = 0 �4�l�ˆ

�2 �� x = 0 �3 �� x = 1 �4 �� x = e �5 �� �µ�— �E�]�Q

�—�’ �� �]�Q�u�E�Q�J�j�³�L ex+ 1 � ex� 1 = 1 �4�l�ˆ

�2 �� x = 0 �3 �� x = 1 �4 �� x = � 1 �5 �� x = � 1

�—�“ �� �N�i�Q�J�j�³�L ex > 1 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� (0;+ ¥ ) �3 �� [0;+ ¥ ) �4 �� (1;+ ¥ ) �5 �� R

�—�”�� �N�i�Q�J�j�³�L ex � 1 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� (� ¥ ;0] �3 �� ([� ¥ ;0) �4 �� (� ¥ ;1] �5 �� /0

�—�•�� �N�i�Q�J�j�³�L e2x� 4 > 1 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ
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�2 �� (2;+ ¥ ) �3 �� (4;+ ¥ ) �4 �� [2;+ ¥ ) �5 �� (0;+ ¥ )

�—�–�� �N�i�Q�J�j�³�L ex > � 5 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� R �3 �� (� ln5;+ ¥ ) �4 �� (0;+ ¥ ) �5 �� /0

�—�—�� �N�i�Q�J�j�³�L ex < 0 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� /0 �3 �� R �4 �� (� ¥ ;0) �5 �� f 0g

�—�˜�� �N�i�Q�J�j�³�L ex2� 1 � 1 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� [� 1;1] �3 �� (� ¥ ;1] �4 �� [0;1] �5 �� f� 1;1g

�—�™�� �Q�x�@�m�x �7�s�J�š�j�K�u�E�N�i�Q�J�j�³�L e2x � 5ex + 6 < 0 �4�l�ˆ

�2 �� (ln2; ln3) �3 �� (2;3) �4 �� (0; ln3) �5 �� (� ¥ ; ln2)

�˜�• �� �7�x�E�o�E�]�Q�H�i�A�u�E�Q�J�j�³�L ex = x+ 1 �4�l�ˆ

�2 �� �Ë�E�]�Q�t�A�J�o�Kx = 0

�3 �� �Ë�E�]�Q�H�j�L

�4 �� �µ�— �E�]�Q

�5 �� �Ë�E�]�Q�Í�F�}�J�i�E�T�Q�}

�˜�‘ �� �T�E�m�4�J�E�•f (x) = ex �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�2�j�E�º�E�i�7�ƒ�s�M�jR

�3 �� �7�m�y�º�E�i�7�ƒ�s�M�jR

�4 �� �s�2�j�E�G�6�7�m�y�G�6

�5 �� �º�T�E�m�4�J�E�•�s�B�L

�˜�’ �� �T�E�m�4�J�E�•f (x) = e� x �º�T�E�m�4�J�E�•�ˆ

�2 �� �7�m�y�º�E�i�7�ƒ�s�M�jR

�3 �� �s�2�j�E�º�E�i�7�ƒ�s�M�jR

�4 �� �s�2�j�E�s�M�j(0;+ ¥ )

�5 �� �7�m�y�s�M�j(� ¥ ;0)

�˜�“ �� �T�E�m�4�J�E�•f (x) = xex �Ë�E�s�<�L�j�s�Nf 0(x) = 0 �™�A�6�}�ˆ

�2 �� x = � 1 �3 �� x = 0 �4 �� x = 1 �5 �� x = � 2

�˜�” �� �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•f (x) = xex �4�l�ˆ

�2 �� � 1
e �3 �� 0 �4 �� � 1 �5 �� � e

�˜�• �� �s�<�L�j�s�N�u�Ef (x) = x2e� x �s�Q�—�j0 �™�A�6�}�A�u�J�šx �Á�3�š�y� 

�2 �� x = 0;x = 2 �3 �� x = 0;x = � 2 �4 �� x = 1;x = 2 �5 �� x = 0;x = 1

�˜�– �� �A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•f (x) = x2e� x �4�l�ˆ
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�2 �� 4
e2 �3 �� 2

e �4 �� 4e2 �5 �� 0

�˜�—�� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�Fy = ex �³�M�Á x ! � ¥ �4�l�ˆ

�2 �� y = 0 �3 �� x = 0 �4 �� y = 1 �5 �� y = � 1

�˜�˜ �� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�Fy = ex

ex+ 1 �³�M�Á x ! + ¥ �4�l�ˆ

�2 �� y = 1 �3 �� y = 0 �4 �� y = � 1 �5 �� x = 0

�˜�™�� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�Fy = ex

ex+ 1 �³�M�Á x ! � ¥ �4�l�ˆ

�2 �� y = 0 �3 �� y = 1 �4 �� y = � 1 �5 �� x = 1

�™�•�� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�™�³�Fy = ex �™�A�6�}�7�x�@�m �7x = 0 �4�l�ˆ

�2 �� y = x+ 1 �3 �� y = x �4 �� y = 2x+ 1 �5 �� y = x� 1

�™�‘�� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�™�³�Fy = e� x �™�A�6�}�7�x�@�m �7x = 0 �4�l�ˆ

�2 �� y = � x+ 1 �3 �� y = � x �4 �� y = x+ 1 �5 �� y = � x� 1

�™�’ �� �™�³�F�u�E�T�E�m�4�J�E�•y = ex �³�A�}�T�‚�2�ž�T�L�s�½�s�Ey0y �™�A�6�}�7�x�@�m �7�ˆ

�2 �� (0;1) �3 �� (1;0) �4 �� (0;0) �5 �� (0;e)

�™�“�� �™�³�F�u�E�T�E�m�4�J�E�•y = ex �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q x0x �™�A�6�}�7�x�@�m �7�ˆ

�2 �� �J�i�E�³�A�}�T�‚�2�žx0x �s�C

�3 �� (0;0)

�4 �� (1;0)

�5 �� (� 1;0)

�™�”�� �™�³�F�u�E�T�E�m�4�J�E�•y = ( x� 2)ex �³�A�}�T�‚�2�žx0x �™�A�6�}�7�x�@�m �7�ˆ

�2 �� (2;0) �3 �� (0; � 2) �4 �� (� 2;0) �5 �� (1;0)

�™�•�� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�Fy = x+ e� x �³�M�Á x ! + ¥ �4�l�ˆ

�2 �� y = x

�3 �� y = � x

�4 �� y = 0

�5 �� �µ�— �E�Õ�Q�m�j�J�A�n�A�s�™�C�A

�™�–�� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�Fy = 2x� 1+ ex �³�M�Á x ! � ¥ �4�l�ˆ

�2 �� y = 2x� 1 �3 �� y = 2x �4 �� y = 2x+ 1 �5 �� y = � 1

�™�—�� �s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�E�k�6�™�³�Fy = e2x �™�A�6�}x = 0 �4�l�ˆ

�2 �� 2 �3 �� 1 �4 �� 0 �5 �� 4

�™� �̃� �™�³�F�u�E�T�E�m�4�J�E�•y = ex �E�i�6 y = e� x �8�š�m�y�µ�’ �s�D�"�F�E�k�6�ˆ
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�2 �� �T�‚�2�ž�T�L�s�½�s�Ey0y

�3 �� �T�‚�2�ž�Õ�F�}�Q�m�j�Q x0x

�4 �� �4�M�}�2�n�T�L�s�½�s�EO

�5 �� �F�Æ�• �A�}y = x

�™�™�� �T�E�m�4�J�E�•f (x) = ex� e� x

2 �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�Q�Q �3 �� �4�n �4 �� �J�i�E�4�n�J�i�E�s�Q�Q �5 �� �º�T�E�m�4�J�E�•�s�B�L

�‘�•�• �� �T�E�m�4�J�E�•f (x) = ex+ e� x

2 �º�T�E�m�4�J�E�•�ˆ

�2 �� �4�n

�3 �� �s�Q�Q

�4 �� �J�i�E�4�n�J�i�E�s�Q�Q

�5 �� �º�T�E�m�4�J�E�•�s�2�j�E�º�E�i�7�ƒ
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�M�x�Ó�A�}�T�E�m�N�A�Ž�E�•

�‘ �� �s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ex � x� 1 �E�i�6�Ë�E�™�³�FC �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x!� ¥

f (x)

�3 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï �Ä�;�Ãf �Ë�E�T�F�“�F�L�Ë�s�D�"�6�J�o�K �L�o�7�4�@�Æ�A�u�J�š�F�L�Ë�s�D�"�F�s�Æ�y�† �7�n�L

�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}d : y = � x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6C �³�M�Á x ! � ¥

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7P �u�EC �t�<�M�F�Æ�• �A�}�F�{�y�E�k�6C �™�A�6�}�7�x�@�m �7�s�E�y�™�Q�F�s�õ�E�k�6�F�Æ�• �A�}y = x �†

�6 �� �Q�6�}C �E�i�6�F�Æ�• �A�}d �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}P �† �	ln2 � 0:7�


�7�s�J�š�j�K��
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�’ �� �s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x� 1+ 2
ex �E�i�6 �Ë�E�™�³�FC�†

�2 �� �2�x�@�A�}�M�j�J�j�A�u�Ef (x) �³�M�Á x �3�i�A�s�õ+ ¥ �† �F�·�Ÿ �;�Ã �F�Æ�• �A�}d �t�<�M�Ë�E�Q�J�j�³�L y = x� 1 �º�Õ�Q�m�j�J�A�n

�A�s�™�C�A�u�EC �†

�3 �� �F�·�Ÿ �;�Ã f (x)���Õ�7�Q�L�s�Q�L�´�6�s�™�³�J�C�™�J�6�}f (x) = xex� ex+ 2
ex �Ä�;�L�2�M�j�J�j�A�u�Ef (x) �³�M�Á x �3�i�A�s�õ� ¥

�†

�4 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �s�õ�E�k�6C �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q 0�†

�6 �� �Â�J�™�³�I�i�7 �2�x�@�A�}�7�x�E�o�E�^�Q�u�E�Q�J�j�³�L f (x) = 2 �L�o�7�T�J�^�Q�Ä�x�6�s�Æ�y�s�½�K�7�x�E�o�E�4�A�}�H�j�L�A�µ�’ �†

�7�s�J�š�j�K��
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�“ �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR � f 0g �s�½�Kf (x) = ex

x �E�i�6�™�³�FC �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x); lim
x!� ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �Ä�;�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�FC �†

�3 �� �4�@�Æ �E�i�6�Q�i�2�Ü�Q�&�ˆ �s�<�L�j�Nf 0(x) �† �F�·�Ÿ �;�Ã�T�E�m�4�J�E�•f �Ë�E�T�F�“�F�L�Ë�J�o�K�† �4�@�Æ�A�u�J�š�T�F�“�F�L�Ë�s�E�y

�s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}�F�{�y�E�k�6�™�³�FC �™�A�6�}�Õ�F�}�Q�m�j�Q x0 = 1 �º�F�Æ�• �A�}�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�5 �� �Q�6�}�™�³�FC �†���s�™�F�j�™�³�FC �7�n�L�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L ex � mx= 0 �Ë�E�^�Q�†
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�” �� �T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( 2x+ 1)e� 2x �s�R�j�K�Ë�E�™�³�FC �Â�6�2�’�m�6�A�™�J�)�K(O;
�!
i ;

�!
j ) �†

�2 �� �7�n�L�4�@�Æ�M�j�J�j�A�³�M�Á x �3�i�A�9�i�A� ¥ �E�i�6 + ¥ �L�o�7�Ä�;�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�EC�†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �L�o�7�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�†

�4 �� �L�2�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�FC �E�i�6�T�‚�2�žx0ox �† �Q�i�2�Ü�Q�&�ˆ �u�Ef �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7A �† �Q�6�}�™�³�FC �F�Æ�• �A�}�Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�yT

�2�’�m�6�A�™�J�)�K�t�A�J�o�K�†

�6 �� �s�½�K�s�™�F�j�™�³�FC �7�n�L�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L (2x+ 1)e� 2x = m �Ë�E�^�Q�H�j�L�s�G�ž�6�µ�’ �†
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�• �� �s�4�2�x�@�A�}�T�E�m�4�J�E�•f �s�M�jR � f 0g �s�½�Kf (x) = ex

ex� 1 �Ë�E�™�³�FC �º�™�³�F�Â�6f �2�’�m�6�A�™�J�)�K(O;
�!
i ;

�!
j ) �†

�2 �� �2�x�@�A�} �7�x�E�o�E�H�i�Aa �E�i�6b �t�<�M�T�E�m�4�J�E�•f �Õ�7�Q�L�s�Q�Lf (x) = a+ b
ex� 1 �7�x�s�É�y�™�4�F�}x 2 D �† �s�½�K�s�™�F�j�C�™�J�6�}

�s�E�y �7�n�L�4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�EC�†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�s�<�L�j�s�N�7�x�s�É�y �™�4�F�}�7�x�@�m �7�u�ED �s�R�j�K�4�@�Æ�s�<�L�j�s�N�u�Ef 0 �u�Ef �† �Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef

�L�o�7�4�n�Q�Â�Í�6�T�s�B�L�Ê�H �s�R�j�K�4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�}�u�ED �†

�4 �� �L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�FC �E�i�6�Q�J�j�³�L�F�Æ�• �A�}��T �F�{�y�s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7�Õ�F�}�Q�m�j�Q 1 �†

�5 �� �Q�6�}�™�³�FC �F�Æ�• �A�} �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�yT �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†
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�– �� �2 �� �Â�6 g(x) = ( x� 1)ex+ 1 �7�x�s�É�yx 2 R �† �4�@�Æg0(x) �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Eg �s�½�K�J�i�E�¸�x�Ç�7�}�4�@�Æ

�M�j�J�j�A �L�o�7�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �s�M�jR

�3 �� �T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Kf (x) = ( x� 2)ex + x �2�x�@�A�}�s�M�jR �s�R�j�K�Ë�E�™�³�FC �A�x�Á�6�2�’�m�6�A�™�J�)�K�T�L�A�n�@

�L�s�J(O;
�!
i ;

�!
j ) �†

�B�� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�C �� �L�2�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�EC�s�D�"�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�Ï�†

�D�� �4�@�Æ f 0(x) �† �s�™�F�j�M�C�‘�G�M�Q�x�@�o �L�	�2�
 �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �L�o�7�4�m�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�E �� �F�·�Ÿ �;�Ã �™�³�FC �Â�6�T�E�m�4�J�E�•f �Ë�E�7�x�@�m �7�L�F�A�}�J�o�K�t�<�M�™�A�*�N�4�@�Æ�2�n�T�L�s�½�s�E �s�R�j�K�™�A�6�}�7�x�@�m �7

�L�F�A�}�s�E�y �™�³�FC �Ë�E�F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�F�� �Q�6�}�™�³�FC �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7�L�F�A�}�s�Æ�y �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†
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�—�� �s�4�d�˜ �T�E�m�4�J�E�•y = f (x) = ex� 1
ex+ 1 �Ë�E�™�³�FC �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� ���F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�• �s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y�†

�5 �� ���������4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �F�{�y�™�³�FC �™�A�6�}�G�ƒ�i�A�8�š�m�y�s�Æ�y�†

�6 �� �Q�6�}�™�³�FC �s�4�d�ẽ= 2:7 �E�i�6 e� 1 = 0:36 �†
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�˜ �� �s�4�d�˜ �T�E�m�4�J�E�•y = f (x) = ex+ 1
ex� 1 �Ë�E�™�³�FC �†

�2 �� �L�2�t�<�E�2�x�@�A �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� ���F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�• �s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y�†

�5 �� �F�Æ�• �A�}(T) : y = 3 �³�A�}�t�3�ž�s�³�6C �™�A�6�}M �† �4�@�Æ�2�n�T�L�s�½�s�E�u�EM �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�t�3�ž�s�³�6C �™�A�6�}

�7�x�@�m �7M �†

�6 �� ���������4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �F�{�y�™�³�FC �™�A�6�}�G�ƒ�i�A�8�š�m�y�s�Æ�y�†

�7 �� �Q�6�}�™�³�FC �s�4�d�ẽ= 2:7 �E�i�6 e� 1 = 0:36 �†
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�™�� �s�4�d�˜�T�E�m�4�J�E�•f �t�<�My = f (x) = x2e� x �Ë�E�™�³�FC �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �†

�3 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�}�E�i�6���Õ�Q�m�j�J�A�n�A �†

�4 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�t�3�ž�s�³�6C �™�A�6�}�Õ�F�}�Q�m�j�Q x = 2 �™�Q�F�E�k�6�T�‚�2�ž�Õ�F�Q�m�j�Q�†

�5 �� �L�2�s�<�L�i�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6 �F�L�Ë�s�D�"�F�u�Ef �†

�6 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�†
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�‘�• �� �s�4�d�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x� 2+ e1� x �Â�6�s�½�K�™�³�FC �†

�2 �� �L�2�t�<�E�2�x�@�A�}D f �E�i�6 �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�F�&�… �2�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F �u�Ef �†

�4 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�t�3�ž�s�³�6C �º�J�o�K�F�Æ�• �A�}L �³�A�}�Â�J�4�M�}�A�™�J�)�K �s�R�j�K�™�Q�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�5 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H���E�i�6�Q�6�}�™�³�F�†
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�‘�‘ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �t�<�Mf (x) = x+ 2� 4ex

1+ ex �Ë�E�™�³�FC �2�’�m�6�A�™�J�)�K(o;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A f �³�M�Á x ! � ¥ �E�i�6 x ! + ¥ �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �³�M�Á x ! � ¥ �† �L�o�7�Q�i�2�Ü�C�j�Â�x�6�™�³�FC

�s�D�"�F�E�k�6�F�Æ�• �A�}(d1)�†

�4 �� �s�G�•�#�6�È�• �A�}�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�4�Ç�Ef (x) = x� 1+ 4
1+ ex �†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�EC �³�M�Á x ! + ¥ �† �L�o�7�Q�i�2�Ü�C�j�Â�x�6�™�³�FC �s�D�"�F

�E�k�6�F�Æ�• �A�}(d2) �†

�6 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�M�jR �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F�™�A�6�}�7�x�@�m �7�Ë�E�Õ�F�}�Q�m�j�Q x = 0 �†

�7 �� ���Q�6�}�™�³�FC �F�Æ�• �A�}(d1); (d2) �E�i�6 (L) �†
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�‘�’ �� �s�4�d�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �t�<�Mf (x) = x� ex� 1
ex+ 1 �Ë�E�™�³�F�2�’�m�6�A�™�J�)�K(O;~i;~j) �a�2�Â�s�M�j�T�‚�2�ž

�K�2 2cm�†

�2 �� �B�� �s�G�•�#�6�È�• �A�}�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax; f (x) = x� 1+ 2
1+ ex = x+ 1� 2ex

1+ ex �†

�C �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�D�� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 1 �E�i�6 (d2) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�E �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�™�³�F(C) �E�i�6 �F�Æ�• �A�}(d1); (d2) �†

�3 �� �F�·�Ÿ �;�Ã�T�E�m�4�J�E�•f �º�T�E�m�4�J�E�•�s�Q�Q �† �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F�™�A�6�}�7�x�@�m �7 �Ë�E�Õ�F�}�Q�m�j�Q�s�Q�—�j�Q�n�E�˜�† �Q�6�}�™�³�F(C); (d1); (d2); (L) �2�’�m�6

�A�™�J�)�K�t�A�J�o�K�†
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�‘�“ �� �s�4�d�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �t�<�Mf (x) = x+ 2� 4ex

ex+ 2 �Ë�E�™�³�FC �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 2 �E�i�6 (d2) : y = x� 2 �º�Õ�Q�m�i�J�A�n�A�s�™�C�A�u�E�™�³�FC�†�Q�i�2�Ü�C�j�Â�x�6�™�³�FC �s�D�"�F

�E�k�6�F�Æ�• �A�}��(d1); (d2) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}L �F�{�y�™�³�FC �™�A�6�}�7�x�@�m �7A(ln2; ln2)
�†

�5 �� �Q�6�}�™�³�FC;(d1); (d2) �E�i�6 L �†
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�‘�” �� �" �� �T�E�m�4�J�E�•h(x) = 1+ ex(1� x) �2�x�@�A�}8x 2 R �† �s�½�K�H�m�x�Ç�7�}�4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�}�7�n�L�Q�i�2�Ü�Q�&�ˆ

�u�Eh(x) �s�M�jR �†

�# �� �T�E�m�4�J�E�•y = f (x) = 2+ x(1+ ex) �Ë�E�™�³�FC �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�}�†

�3 �� �F�x�I�š�l�Ã y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�Ò�Ç�<�K�s�™�F�j�M�C�‘�G�MA �†

�5 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E �t�3�ž�s�³�6C �º�J�o�K�Õ�Q�m�j�J�A�n�A�s�™�C�Ay = x+ 2 �†

�6 �� �Q�6�}�™�³�F��C �s�M�j�A�™�J�)�K�T�L�A�n�@�L�s�J�†
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�‘�• �� �2 �� �T�E�m�4�J�E�•h �2�x�@�A�}�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�A��x �s�½�Kh(x) = e2x � 2x� 1 �s�R�j�K�Ë�E�Â�Í�6�T�s�B�L�Ê�H�<�n�7�´�6�s�™�³�J�ˆ

x

h0(x)

h(x)

�

0

0

0 +

� ¥

+ ¥ + ¥

+ ¥

�s�½�K�s�™�F�j�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•h �7�n�L�F�&�… �2�}�Ãe2x � 2x+ 1 �7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �†

�3 �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) = ( x+ 1)(e� 2x + 1) �7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �E�i�6 �Ë�E�™�³�F(C)�†

�B�� �4�@�Æf 0(x) �E�i�6 f 0(0) �† �F�&�… �2�}�Ã�s�<�L�j�s�Nf 0(x) �E�i�6�T�E�m�4�J�E�•h(x) �Ë�E �Q�&�ˆ �<�n�7�µ�’ �7�x�s�É�y�™�4�F�}x 6= 0
�†

�C �� �4�@�Æ f (0); lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�L�F�Q�}�T�E�m�4�J�E�•f �†

�D�� �����F�·�Ÿ �;�Ãf (x) = x+ 1+
� x

ex

� � 1
ex

�
+

� 1
ex

� 2
�† �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D) �Ë�E�Q�J�j�³�L y = x+ 1 �º�Õ�Q�m�j

�J�A�n�A�s�™�C�u�E(C) �s�÷�´�6 + ¥ �†

�E �� �Q�i�2�Ü�C�j�Â�x�6�L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}(D) �†

�F�� �F�Æ�• �A�}(D) �J�o�K�™�Q�F�E�k�6�F�Æ�• �A�}(D) �s�R�j�K�F�{�y�™�³�F(C) �™�A�6�}M �† �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7M �E�i�6

�Q�L�s�Q�L�Q�J�j�³�L�u�E�F�Æ�• �A�}(D) �†

�G�� �Q�6�}�F�Æ�• �A�}(D); (D) �E�i�6�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(o;~i:~j) �t�A�J�o�K�†�	�s�4�d�ẽ= 2:7�


�7�s�J�š�j�K��



�– �Q�i�2�Ü�T�E�m�4�J�E�•

�s
�J

�s
�L

�"
�E

�C
�j�

’
�T

�E
�m

�4
�J

�E
�•

�T
�i�7

�Q
�“

�{�
@

�6�} �t�
Q

�˜
�M

������



������ �s�J�s�L�"�E�C�j�’ �T�E�m�4�J�E�•�T�i�7�Q�“ �{�@�6�}�t�Q�˜�M
�s

�J
�s

�L
�"

�E
�C

�j�
’

�T
�E

�m
�4

�J
�E

�•
�T

�i�7
�Q

�“
�{�

@
�6�} �t�
Q

�˜
�M



�– �Q�i�2�Ü�T�E�m�4�J�E�•

�s
�J

�s
�L

�"
�E

�C
�j�

’
�T

�E
�m

�4
�J

�E
�•

�T
�i�7

�Q
�“

�{�
@

�6�} �t�
Q

�˜
�M

������

�‘�– �� �" �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( 1� x)ex � 1 �† �4�@�Æf 0(x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•

f �	�s�½�K�J�i�E�¸�x�Ç�7�}�4�@�Æ�M�j�J�j�A�™�A�6�}� ¥ �E�i�6 + ¥ �
 �†���Ä�;�L�2�Q�&�ˆ �u�Ef (x) �†

�# �� g �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kg(x) = ( 2� x)ex + 2� x �†

�2 �� �4�@�Æ lim
x!� ¥

g(x) �E�i�6 lim
x! + ¥

g(x) �† �4�@�Æg0(x) �† �s�½�K�s�™�F�j�M�C�‘�G�M�t�<�M�Ç�E�s�÷�Q�x�@�o �L�C�j�	�‘�


�7�n�L�Q�i�2�Ü�Q�&�ˆ �u�Eg0(x) �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Eg �†

�3 �� �F�·�Ÿ �;�Ã�t�3�ž�s�³�6(C) �Â�6�T�E�m�4�J�E�•g �Ë�E�F�Æ�• �A�}(D) : y = 2� x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�³�M�Áx �3�i�A

�s�õ� ¥ �† �F�&�ˆ �2�}�C�j�Â�x�6�u�E�t�3�ž�s�³�6(C) �s�D�"�F�E�k�6 (D) �†

�4 �� �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�t�3�ž�s�³�6(C) �t�<�M�™�Q�F�E�k�6 (D) �†

�5 �� �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�L�F�A�}�L�F�Q�}�t�3�ž�s�³�6(C) �†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(o;~i;~j) �† �	�a�2�Â�s�M�j�T�‚�2�ž�s�Q�—�j1cm�
 �†
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�‘�— �� �T�E�m�4�J�•f �2�x�@�A�}�s�½�Ky = f (x) = x� 1+ 2e� x �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2 lim
x!� ¥

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �u�E�™�³�FC �† �F�·�Ÿ �¼�Ãf �Ë�E�T�F�“�F�L�Ë�™�A�6�}x = ln2 �†

�3 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �L�2�Q�J�j�³�L�F�Æ�• �A�}L2 �t�<�M�F�{�y�™�³�FC �™�A�6�}�7�x�@�m �7A(0;1) �†

�4 �� �Q�6�}�F�Æ�• �A�}L1;L2 �s�÷�2�’�m�6�A�™�J�)�K�T�L�s�½�s�E�t�A�J�o�K�† �s�4�d�˜ln2 = 0:7 �†

�5 �� �4�@�Æ�™�2�Î�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �™�³�FC �F�Æ�• �A�}x = 0 �E�i�6 x = 1 �†
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�‘�˜ �� �s�4�d�f̃ (x) = ex �E�i�6 g(x) = ln(x+ 1)+ 1 �†

�2 �� �s�G�•�#�6�È�• �A�}�Ã�t�3�ž�s�³�6(C1) : y = f (x) �E�i�6 (C2) : y = g(x) �Ë�E�7�x�@�m �7�L�o�JA(0;1) �†

�3 �� �4�@�Æ f 0(0) �E�i�6 g0(0) �L�o�7�Ä�;�Ã(C1) �E�i�6 (C2) �F�{�y�µ�’ �™�A�6�}A �†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�L�o�J�L�Ï�6(C1) �E�i�6 (C2) �†
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�‘�™�� f �º�T�E�m�4�J�E�• �2�x�@�A�}�s�M�jR �s�½�Kf (x) = 4� x� e� x �† �s�4�Â�6�s�½�KC �º�™�³�F�L�F�Q�}�Ï�†

�" �� �2 �� �L�2 lim
x! + ¥

f (x)

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}D �Ë�E�Q�J�j�³�L y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�u�E�t�3�ž�s�³�6C �†

�4 �� �s�A�j�t�3�ž�s�³�6C �s�÷�s�M�j�^�s�™�³�J�F�Æ�• �A�}D �† �7�n�L�F�&�ˆ �2�}�†

�5 �� �s�G�•�#�6�È�• �A�}�Ã�™�4�F�}�7�x�E�o�E�H�i�Ax; f (x) = 4ex� xex� 2
ex

�6 �� �L�2 lim
x!� ¥

f (x) �	�s�™�F�j�M�C�‘�G�Mlim
x!� ¥

xex = 0 �


�# �� �2 �� �4�@�Æ f 0(x) �† �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �† �2�x�@�A�}�A�u�J�š�H�i�A���u�E�T�A�i�F�L�Ë�L�F�Q�}f �†

�3 �� A �º�7�x�@�m �7�s�÷�s�M�j�t�3�ž�s�³�6C �t�<�M�Ë�E�Õ�F�}�Q�m�j�Q 0 �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�t�3�ž�s�³�6C �™�A�6�}A �†

�4 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L f (x) = 0 �Ë�E�7�s�J�š�j�K�t�A�J�o�K�4�A�}�t�<�M�s�4�Â�6�s�½�Kb �s�÷�2�’�m�6�7�s�Æ�š �y[� 1;0] �†
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�’�• �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 2� 4ex

ex+ 3 �† �s�4�Â�6�s�½�K�™�³�F�L�F�Q�}�Ï�s�÷�2�’�m�6�F�š�6�}�™�F�½�F�}�s�½�K

�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;
�!
i ;

�!
j ) �†

�2 �� �B�� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ �E�i�6 + ¥ �†

�C �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E�™�³�FC �s�D�"�F�E�k�6�F�Æ�• �A�}d1 �t�<�M�Ë�E�Q�J�j�³�L y = x+ 2 �†

�3 �� �B�� �™�Ò�K�F�x�I�š�l�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax ; f 0(x) =
�

ex� 3
ex+ 3

� 2
�†

�C �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�M�jR �E�i�6 �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �B�� �s�A�j�s�4�Õ�7�Ã�Ì�{ �6�Á�7�x�s�É�y�F�Æ�• �A�}�F�{�yd2 �E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7I �t�<�M�Ë�E�Õ�F�}�Q�m�j�Q ln(3) �†

�C �� �Q�i�2�Ü�C�j�Â�x�6�u�E�™�³�FC �s�D�"�F�E�k�6�F�Æ�• �A�}�F�{�yd2 �†

�5 �� �B�� �F�·�Ÿ �;�Ã�F�Æ�• �A�}�F�{�yd3 �s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7�Ë�E�Õ�F�}�Q�m�j�Q�Q�n�E�˜�Ë�E�Q�J�j�³�L y = 1
4x+ 1�†

�C �� �s�½�K�Q�E�—�A�} �Ã�7�x�@�m �7I �º �G�ƒ�i�A�8�š�m�y�u�E�™�³�FC �E�i�6 �2�’�m�6�A�u�J�š �™�F�t�R�M�u�Eln(3) �7�n�L�Q�6�}�™�³�FC �E�i�6

�F�Æ�• �A�}�F�{�yd1;d2;d3 �† �	�s�÷�s�M�j�A�™�J�)�K�s�E�y�J�o�K�a�2�Â�s�Q�—�j2cm�
 �†
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�’�‘ �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 1� 3ex

1+ ex �† �s�4�Â�6�s�½�KC �™�³�F�L�F�Q�}�Ï�s�÷�2�’�m�6�F�š�6�}�™�F�½�F�}�s�½�K

�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;
�!
i ;

�!
j ) �†

�2 �� �F�·�Ÿ �;�Ã f (x) = x+ 1� 4ex

1+ ex �E�i�6 �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ �† �™�Ò�K�F�x�I�š�l�Ã�F�Æ�• �A�}d1 �t�<�M�Ë�E�Q�J�j�³�L

y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�õ�E�k�6C �™�A�6�}� ¥ �† �Q�i�2�Ü�C�j�Â�x�6�u�EC �s�D�"�F�E�k�6�F�Æ�• �A�}d1 �†

�3 �� �4�@�Æ�M�j�J�j�A f �™�A�6�}+ ¥ �† �™�Ò�K�F�x�I�š�l�Ã�F�Æ�• �A�}d2 �Ë�E�Q�J�j�³�L y = x� 3 �º�Õ�Q�m�j�J�A�n�A�s�õ�E�k�6�™�³�FC �™�A�6�}

+ ¥ �†�Q�i�2�Ü�C�j�Â�x�6�u�E�™�³�FC �s�D�"�F�E�k�6�F�Æ�• �A�}d2 �†

�4 �� �B�� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6 �F�·�Ÿ �;�Ã�™�4�F�}�7�x�E�o�E�H�i�Ax; f (x) =
�

ex� 1
ex+ 1

� 2
�†

�C �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �Q�6�}�™�³�FC �E�i�6 �Õ�Q�m�j�A�A�n�Ad1 �E�i�6 d2 �L�F�Q�}�Ï �†
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�T�E�m�4�J�E�•�s�Î�³�L �j�A�T�E�m�4�J�E�•�s�Î�³�L �j�A

�s�J�s�L�"�E�C�j�s�J�s�L�"�E�C�j

�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“�“

�‘ �E�i�K�J�E�‚�K

�E�i�K�J�E�‚�K �‘�E�i�K�J�E�‚�K �‘

�T�E�m�4�J�E�•�s�Î�³�L�j�A�s�E�t�H �2�x�@�A�}�s�½�Ky = lnx �Ë�E�E�‚�K�7�x�s�É�yx > 0

�’ �M�2�•�@�z

�º�C�n�s�õ �‘�º�C�n�s�õ �‘

�7�x�s�É�yk > 0;a > 0;b > 0

�…ex = k ) x = lnk

�…ln a
b = lna� lnb

�…ln(ab) = lna+ lnb

�…lnek = k

�…elnk = k

�M�x�Ó�A�}�4�x�L�n�‘

�4�@�Æ�A�u�J�š�u�E�2�s�E�Ü�J�´�6�s�™�³�J�ˆ

�2 �� eln5

�3 �� lne3x+ 4

�4 �� eln0:2

�5 �� lne� 4x

�6 �� eln7

�7 �� lnex� 2

�7�s�J�š�j�K��

������



������ �s�J�s�L�"�E�C�j�“ �T�E�m�4�J�E�•�s�Î�³�L�j�A
�s

�J
�s

�L
�"

�E
�C

�j�
“

�T
�E

�m
�4

�J
�E

�•
�s

�Î�
³�

L
�j�A

�“ �s�<�L �j�s�N�u�E�T�E�m�4�J�E�•

�º�C�n�s�õ �’�º�C�n�s�õ �’

�…y = lnx �s�Æ�yy0= 1
x �…y = lnu �s�Æ�yy0= u0

u

�M�x�Ó�A�}�4�x�L�n�’

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y = x3 + lnx �3 �� y = x2 lnx �4 �� y = x+ 2lnx �5 �� y = x4 lnx
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�M�x�Ó�A�}�4�x�L�n�“

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� f (x) = ln(x2 + 3x)

�3 �� f (x) = ln(cosx)

�4 �� f (x) = ln(x2 � 4)3

�5 �� y =
p

x� lnx

�6 �� y = 3
p

lnx

�7 �� y = ln(x+
p

1+ x2)

�8 �� y = ln ex

ex+ 1

�9 �� y = xlnx� x

�: �� y = x2 ln 1
x2
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�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f (x) = x2p
5x+ 1

(3x� 2)3
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�™�F�A�i�F�A�Ž�i �’�™�F�A�i�F�A�Ž�i �’

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� f (x) =
p

x� lnx

�3 �� f (x) = x 3
p

lnx

�4 �� f (x) = ln(x+
p

1+ x2)

�5 �� y = ln ex

ex+ 1

�6 �� f (x) = lnx+ ex

�7 �� y = ln2x+ 1
ln2x+ 2

�8 �� y = x� 1� lnx

�9 �� y = ln
� x� 3

x+ 2

�

�: �� y = x2 lnx� x2

2
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�™�F�A�i�F�A�Ž�i �“�™�F�A�i�F�A�Ž�i �“

�2 �� lim
x! + ¥

x� 5 lnx �3 �� lim
x! + ¥

(1+ lnx)
x2

�4 �� lim
x! 0

(xlnx)
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�• �Q�J�j�³�L �E�i�6�N�i�Q�J�j�³�L

�•���‘ �Q�J�j�³�L

�º�C�n�s�õ �“�º�C�n�s�õ �“

�s�F�jlna = lnb �s�Æ�ya = b
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�M�x�Ó�A�}�4�x�L�n�”

�s�½�y�™�Ò�K�Q�J�j�³�L�2�’�m�6 R

�2 �� ln(x� 2)+ ln(x+ 2) = ln45

�3 �� 3e2x + ex � 10= 0

�4 �� ln(1� x)+ ln(2x+ 3) � ln(x+ 1) = ln3

�5 �� ex� 2
ex� 3 = 4
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�º�C�n�s�õ �”�º�C�n�s�õ �”

�…lna � lnb �s�Æ�y a � b �…lna � lnb �s�Æ�y a � b

�M�x�Ó�A�}�4�x�L�n�•

�s�½�y�™�Ò�K�N�i�Q�J�j�³�L�2�’�m�6 R

�2 �� ln(x+ 3)+ ln(x+ 5) � ln15

�3 �� ln(x2 � 4e2) < 1+ ln3x

�4 �� 3ex � 10e� x + 1 � 0
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�•���“ �™�F�H�‚�E�‘�Q�J�j�³�L

�M�x�Ó�A�}�4�x�L�n�–

�s�½�y�™�Ò�K�™�F�H�‚�E�‘�Q�J�j�³�L�2�’�m�6 R

�2 ��

(
lny = lnx+ 2
xy = 9e2 �3 ��

(
ex + 2ey = 1
� 3ex + ey = 4

�4 ��

(
x+ y = 65
lnx+ lny = ln1000
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�– �Q�i�2�Ü�T�E�m�4�J�E�•

�M�x�Ó�A�}�4�x�L�n�—

�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•f (x) = x� lnx
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�M�x�Ó�A�}�4�x�L�n�˜

�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•f (x) = lnx
x
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�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•f (x) = ex lnx
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�™�F�A�i�F�A�Ž�i �”�™�F�A�i�F�A�Ž�i �”

�s�4�c�f̃ �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kf (x) = ax+ b+ lnx
x �† �2�x�@�A�}a �E�i�6 b �s�<�j�J�“�j�c�˜�t�3�ž�s�³�6C �Â�6

f �³�A�}�Â�J�7�x�@�m �7A(1;0) �s�R�j�K�F�Æ�• �A�}�F�{�y�E�k�6C �™�A�6�}A �™�Q�F�E�k�6�F�Æ�• �A�}y = 2x �†
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�™�F�A�i�F�A�Ž�i �•�™�F�A�i�F�A�Ž�i �•

�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kf (x) = x+ 1+ � 1+ lnx
x �s�R�j�K C �º�™�³�F�L�F�Q�}�Ï�†

�2 �� �T�E�m�4�J�E�•g �2�x�@�A�}�s�½�Kg(x) = 1+ x2 � lnx �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Eg �	�J�i�E�Ç�7�}�4�@�Æ�M�j�J�j�A�s�C�
 �L�o�7

�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �s�M�j(0;+ ¥ ) �†

�3 �� �4�@�Æ lim
x! 0+

f (x); lim
x! + ¥

�Ä�;�c�˜�Ç�E�Ã C �Ë�E�Õ�Q�m�j�J�A�n�A�:�L�J�o�K�t�<�M�s�4�E�k�6�2�x�@�A�}�Q�J�j�³�L�†

�4 �� �Q�i�2�Ü�C�x�Æ�2�}�C�x�E�6f 0(x) = g(x)
x2 �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}D: y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�EC �†

�6 �� �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›�E�QC �º�J�o�KD �L�o�7�F�&�… �2�}�c�˜�Ç�E�7�Ù�Q�}�C�j�Â�x�6�u�EC �s�D�"�F�s�õ�E�k�6 D �†

�7 �� �Q�6�}�t�3�ž�s�³�6C �E�i�6�Õ�Q�m�j�J�A�n�A�L�F�Q�}�Ï�2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�t�A�J�o�K�†
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�s

�J
�s

�L
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�m
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�N�i�&�ˆ �Ò�H�R�m�s�™�9�j�Q�s�L�j�Q�ˆ �T�E�m�4�J�E�•�s�Î�³�L�j�A�	�‘�•�• �M�x�Ó�A�}�

�Q�™�Ë�F�}�s�™�A�"�J�™�F�S�6�Ç�2�}�>�m�F �E�i�6�H�™�6�k�6�Q�J�A�•�Ê�H

�‘ �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = lnx �4�l�ˆ

�2 �� (0;+ ¥ ) �3 �� [0;+ ¥ ) �4 �� R �5 �� R�

�’ �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ln(x� 3) �4�l�ˆ

�2 �� (3;+ ¥ ) �3 �� [3;+ ¥ ) �4 �� (� ¥ ;3) �5 �� x 6= 3

�“ �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ln(2� x) �4�l�ˆ

�2 �� (� ¥ ;2) �3 �� (2;+ ¥ ) �4 �� (� ¥ ;2] �5 �� x 6= 2

�” �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ln(x2 � 1) �4�l�ˆ

�2 �� (� ¥ ; � 1) [ (1;+ ¥ )

�3 �� (� 1;1)

�4 �� [� 1;1]

�5 �� R n f� 1;1g

�• �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ln(x2 + 1) �4�l�ˆ

�2 �� R �3 �� (0;+ ¥ ) �4 �� [� 1;1] �5 �� R�

�– �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ln jxj �4�l�ˆ

�2 �� R� �3 �� R �4 �� (0;+ ¥ ) �5 �� x > 1

�—�� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) =
p

lnx �4�l�ˆ

�2 �� [1;+ ¥ ) �3 �� (0;+ ¥ ) �4 �� (1;+ ¥ ) �5 �� [0;+ ¥ )

�˜ �� �T�E�m�4�J�E�•f (x) = 1
lnx �Ë�E�E�‚�K�³�M�Á�ˆ

�2 �� x > 0 �E�i�6 x 6= 1

�3 �� x > 0

�4 �� x 6= 1

�5 �� x > 1

�™�� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ln
� x+ 1

x� 1

�
�4�l�ˆ

�2 �� (� ¥ ; � 1) [ (1;+ ¥ )

�3 �� (� 1;1)

�4 �� R n f 1g

�5 �� x > 1

�‘�• �� �A�u�J�š�u�Eln1 �s�Q�—�j�E�k�6�ˆ

�2 �� 0 �3 �� 1 �4 �� e �5 �� �J�i�E�2�x�@�A�}

�‘�‘ �� �A�u�J�š�u�Elne �s�Q�—�j�E�k�6�ˆ
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�2 �� 1 �3 �� 0 �4 �� e �5 �� 10

�‘�’ �� �A�u�J�š�u�Eln(e2) �s�Q�—�j�E�k�6�ˆ

�2 �� 2 �3 �� e2 �4 �� 2e �5 �� 1

�‘�“ �� �A�u�J�š�u�Eeln5 �s�Q�—�j�E�k�6�ˆ

�2 �� 5 �3 �� ln5 �4 �� e5 �5 �� 1

�‘�” �� �s�F�ja > 0;b > 0 �s�Æ�y�L�n�F�J�E�Žln(ab) �s�Q�—�j�E�k�6�ˆ

�2 �� lna+ lnb �3 �� lna� lnb �4 �� lna� lnb �5 �� alnb

�‘�• �� �s�F�ja > 0;b > 0 �s�Æ�y�L�n�F�J�E�Žln
� a

b

�
�s�Q�—�j�E�k�6�ˆ

�2 �� lna� lnb �3 �� lna
lnb �4 �� lnb� lna �5 �� ln(a� b)

�‘�– �� �s�F�ja > 0 �E�i�6 n 2 R �s�Æ�y�L�n�F�J�E�Žln(an) �s�Q�—�j�E�k�6�ˆ

�2 �� nlna �3 �� ln(na) �4 �� (lna)n �5 �� lna
n

�‘�— �� �s�F�ja > 0 �s�Æ�y�L�n�F�J�E�Žln
p

a �s�Q�—�j�E�k�6�ˆ

�2 �� 1
2 lna �3 �� 2lna �4 ��

p
lna �5 �� ln

� a
2

�

�‘�˜ �� �A�u�J�š�u�Eln6� ln2 �s�Q�—�j�E�k�6�ˆ

�2 �� ln3 �3 �� ln4 �4 �� ln6
ln2 �5 �� 3

�‘�™�� �A�u�J�š�u�Eln2+ ln5 �s�Q�—�j�E�k�6�ˆ

�2 �� ln10 �3 �� ln7 �4 �� 10 �5 �� ln2:5

�’�• �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) = ln(4� x2) �4�l�ˆ

�2 �� (� 2;2)

�3 �� [� 2;2]

�4 �� (� ¥ ; � 2) [ (2;+ ¥ )

�5 �� x < 2

�’�‘ �� �s�<�L�j�s�N�u�Ef (x) = lnx �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� f 0(x) = 1
x �3 �� f 0(x) = � 1

x �4 �� f 0(x) = 1
x2 �5 �� f 0(x) = 1

�’�’ �� �s�<�L�j�s�N�u�Ef (x) = ln(2x) �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� 1
x �3 �� 2

x �4 �� 1
2x �5 �� 2lnx

�’�“ �� �s�<�L�j�s�N�u�Ef (x) = ln(x+ 3) �7�x�s�É�yx > � 3 �4�l�ˆ
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�2 �� 1
x+ 3 �3 �� 3

x+ 3 �4 �� � 1
x+ 3 �5 �� 1

x

�’�” �� �s�<�L�j�s�N�u�Ef (x) = ln(3� 2x) �7�x�s�É�yx < 3
2 �4�l�ˆ

�2 �� � 2
3� 2x �3 �� 2

3� 2x �4 �� 1
3� 2x �5 �� � 2 ln(3� 2x)

�’�• �� �s�<�L�j�s�N�u�Ef (x) = ln(x2 + 1) �4�l�ˆ

�2 �� 2x
x2+ 1

�3 �� 1
x2+ 1

�4 �� x
x2+ 1 �5 �� 2

x

�’�– �� �s�<�L�j�s�N�u�Ef (x) = ln(x2 � 4) �7�x�s�É�yjxj > 2 �4�l�ˆ

�2 �� 2x
x2� 4

�3 �� 1
x2� 4

�4 �� x
x2� 4 �5 �� 2

x� 2

�’�— �� �s�<�L�j�s�N�u�Ef (x) = xlnx �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� lnx+ 1 �3 �� lnx �4 �� 1 �5 �� 1
x + 1

�’�˜ �� �s�<�L�j�s�N�u�Ef (x) = x2 lnx �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� 2xlnx+ x �3 �� 2xlnx �4 �� x2 + 2x �5 �� xlnx+ x

�’�™�� �s�<�L�j�s�N�u�Ef (x) = lnx
x �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� 1� lnx
x2 �3 �� 1+ lnx

x2 �4 �� lnx� 1
x2 �5 �� 1

x2

�“�• �� �s�<�L�j�s�N�u�Ef (x) = ln2x �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� 2lnx
x �3 �� lnx

x �4 �� 2lnx �5 �� 2
x

�“�‘ �� �s�<�L�j�s�N�u�Ef (x) = ln3x �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� 3ln2x
x

�3 �� 3ln2x �4 �� ln2x
x

�5 �� 3
x

�“�’ �� �s�<�L�j�s�N�u�Ef (x) = ln jxj �7�x�s�É�yx 6= 0 �4�l�ˆ

�2 �� 1
x �3 �� 1

jxj �4 �� � 1
x �5 �� x

jxj

�“�“ �� �s�<�L�j�s�N�u�Ef (x) = x� xlnx �4�l�ˆ

�2 �� � lnx �3 �� lnx �4 �� 1� lnx �5 �� � xlnx

�“�” �� �s�<�L�j�s�N�u�Ef (x) = ln
p

x �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� 1
2x �3 �� 1

x �4 �� 1p
x �5 �� 1

2
p

x

�“�• �� �s�<�L�j�s�N�u�Ef (x) = ln(lnx) �7�x�s�É�yx > 1 �4�l�ˆ
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�2 �� 1
xlnx �3 �� 1

lnx �4 �� 1
x �5 �� lnx

x

�“�– �� �s�<�L�j�s�N�C�j�’ �u�Ef (x) = lnx �4�l�ˆ

�2 �� � 1
x2 �3 �� 1

x2 �4 �� � 1
x �5 �� 2

x2

�“�— �� �s�<�L�j�s�N�C�j�’ �u�Ef (x) = xlnx �4�l�ˆ

�2 �� 1
x �3 �� � 1

x2 �4 �� lnx �5 �� 1

�“�˜ �� �s�<�L�j�s�N�C�j�“ �u�Ef (x) = lnx �4�l�ˆ

�2 �� 2
x3 �3 �� � 2

x3 �4 �� 6
x4 �5 �� � 1

x3

�“�™�� �s�<�L�j�s�N�u�Ef (x) = ln(x+
p

x2 + 1) �4�l�ˆ

�2 �� 1p
x2+ 1

�3 �� 1
x+

p
x2+ 1

�4 �� xp
x2+ 1

�5 ��
p

x2 + 1

�”�• �� �7�x�@�m �7�L�F�A�}�u�E�™�³�F�Â�6f (x) = x2 lnx �Ë�E�Õ�F�}�Q�m�j�Q x �s�Q�—�j�E�k�6�ˆ

�2 �� e� 3=2 �3 �� e� 1=2 �4 �� e� 1 �5 �� 1

�”�‘ �� �A�u�J�š�u�Elim
x! + ¥

lnx �4�l�ˆ

�2 �� + ¥ �3 �� 0 �4 �� � ¥ �5 �� 1

�”�’ �� �A�u�J�š�u�Elim
x! 0+

lnx �4�l�ˆ

�2 �� � ¥ �3 �� 0 �4 �� + ¥ �5 �� � 1

�”�“ �� �A�u�J�š�u�Elim
x! + ¥

lnx
x �4�l�ˆ

�2 �� 0 �3 �� + ¥ �4 �� 1 �5 �� e

�”�” �� �A�u�J�š�u�Elim
x! + ¥

lnx
x2 �4�l�ˆ

�2 �� 0 �3 �� + ¥ �4 �� 1 �5 �� 1
2

�”�• �� �A�u�J�š�u�Elim
x! 0+

xlnx �4�l�ˆ

�2 �� 0 �3 �� � ¥ �4 �� + ¥ �5 �� � 1

�”�– �� �A�u�J�š�u�Elim
x! 0+

x2 lnx �4�l�ˆ

�2 �� 0 �3 �� � ¥ �4 �� 1 �5 �� + ¥

�”�—�� �A�u�J�š�u�Elim
x! 0

ln(1+ x)
x �4�l�ˆ

�2 �� 1 �3 �� 0 �4 �� e �5 �� + ¥

�”�˜ �� �A�u�J�š�u�Elim
x! 1

lnx
x� 1 �4�l�ˆ
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�2 �� 1 �3 �� 0 �4 �� e �5 �� � 1

�”�™�� �A�u�J�š�u�Elim
x! 0

ln(1+ 2x)
x �4�l�ˆ

�2 �� 2 �3 �� 1 �4 �� 0 �5 �� 1
2

�•�• �� �A�u�J�š�u�Elim
x! 0

ln(1+ kx)
x �	k 6= 0�
 �4�l�ˆ

�2 �� k �3 �� 1 �4 �� 0 �5 �� 1
k

�•�‘ �� �A�u�J�š�u�Elim
x! + ¥

lnxp
x �4�l�ˆ

�2 �� 0 �3 �� + ¥ �4 �� 1 �5 �� 2

�•�’ �� �A�u�J�š�u�Elim
x! 0+

p
xlnx �4�l�ˆ

�2 �� 0 �3 �� � ¥ �4 �� + ¥ �5 �� � 1

�•�“ �� �A�u�J�š�u�Elim
x! + ¥

(x� lnx) �4�l�ˆ

�2 �� + ¥ �3 �� 0 �4 �� � ¥ �5 �� 1

�•�” �� �A�u�J�š�u�Elim
x! + ¥

2lnx+ 3
lnx� 1 �4�l�ˆ

�2 �� 2 �3 �� � 3 �4 �� 1 �5 �� + ¥

�•�• �� �A�u�J�š�u�Elim
x! 1

lnx
x2� 1 �4�l�ˆ

�2 �� 1
2 �3 �� 1 �4 �� 0 �5 �� 2

�•�– �� �A�u�J�š�u�Elim
x! 0+

x3 lnx �4�l�ˆ

�2 �� 0 �3 �� � ¥ �4 �� + ¥ �5 �� 1

�•�—�� �A�u�J�š�u�Elim
x! + ¥

ln(x+ 1)
x �4�l�ˆ

�2 �� 0 �3 �� 1 �4 �� + ¥ �5 �� e

�•�˜ �� �A�u�J�š�u�Elim
x! + ¥

ln
� x+ 1

x

�
�4�l�ˆ

�2 �� 0 �3 �� 1 �4 �� + ¥ �5 �� e

�•�™�� �A�u�J�š�u�Elim
x! + ¥

xln
�
1+ 1

x

�
�4�l�ˆ

�2 �� 1 �3 �� 0 �4 �� e �5 �� + ¥

�–�• �� �A�u�J�š�u�Elim
x! 0

ln(1+ sinx)
x �4�l�ˆ

�2 �� 1 �3 �� 0 �4 �� cos1 �5 �� + ¥

�–�‘ �� �]�Q�u�E�Q�J�j�³�L lnx = 0 �4�l�ˆ
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�2 �� x = 1 �3 �� x = 0 �4 �� x = e �5 �� �µ�— �E�]�Q

�–�’ �� �]�Q�u�E�Q�J�j�³�L lnx = 1 �4�l�ˆ

�2 �� x = e �3 �� x = 0 �4 �� x = 1 �5 �� x = e2

�–�“ �� �]�Q�u�E�Q�J�j�³�L lnx = 2 �4�l�ˆ

�2 �� x = e2 �3 �� x = 2e �4 �� x = 2 �5 �� x =
p

e

�–�” �� �]�Q�u�E�Q�J�j�³�L ln(x� 1) = 0 �4�l�ˆ

�2 �� x = 2 �3 �� x = 1 �4 �� x = 0 �5 �� x = e+ 1

�–�• �� �]�Q�u�E�Q�J�j�³�L ln(2x� 3) = 0 �4�l�ˆ

�2 �� x = 2 �3 �� x = 3
2 �4 �� x = 1 �5 �� x = e+ 3

2

�–�– �� �]�Q�u�E�Q�J�j�³�L lnx = � 1 �4�l�ˆ

�2 �� x = 1
e �3 �� x = � e �4 �� x = 1 �5 �� �µ�— �E�]�Q

�–�—�� �]�Q�u�E�Q�J�j�³�L ln(x+ 2) = ln(2x� 1) �4�l�ˆ

�2 �� x = 3 �3 �� x = 1 �4 �� x = � 3 �5 �� �µ�— �E�]�Q

�–�˜ �� �]�Q�u�E�Q�J�j�³�L ln(x� 2)+ ln(x+ 2) = ln5 �4�l�ˆ

�2 �� x = 3 �3 �� x = � 3 �4 �� x = 9 �5 �� x = 5

�–�™�� �Q�x�@�m�x �]�Q�u�E�Q�J�j�³�L ln2x� 3 lnx+ 2 = 0 �4�l�ˆ

�2 �� f e;e2g �3 �� f 1;2g �4 �� f 0; ln2g �5 �� f eg

�—�•�� �Q�x�@�m�x �]�Q�u�E�Q�J�j�³�L ln2x� lnx = 0 �4�l�ˆ

�2 �� f 1;eg �3 �� f 0;1g �4 �� f 0;eg �5 �� f eg

�—�‘ �� �Q�x�@�m�x �]�Q�u�E�Q�J�j�³�L ln(x2 � 3) = 0 �4�l�ˆ

�2 �� f� 2;2g �3 �� f 2g �4 �� f 0;4g �5 �� f� 3g

�—�’ �� �]�Q�u�E�Q�J�j�³�L lnx+ ln(x� 3) = ln4 �4�l�ˆ

�2 �� x = 4 �3 �� x = � 1 �4 �� x = 4;x = � 1 �5 �� x = 1

�—�“ �� �N�i�Q�J�j�³�L lnx > 0 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� (1;+ ¥ ) �3 �� [1;+ ¥ ) �4 �� (0;+ ¥ ) �5 �� (0;1)

�—�”�� �N�i�Q�J�j�³�L lnx < 0 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ
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�2 �� (0;1) �3 �� (� ¥ ;1) �4 �� (� ¥ ;0) �5 �� [0;1)

�—�•�� �N�i�Q�J�j�³�L lnx � 1 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� [e;+ ¥ ) �3 �� (e;+ ¥ ) �4 �� [1;+ ¥ ) �5 �� (0;e]

�—�–�� �N�i�Q�J�j�³�L ln(x� 1) > 0 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� (2;+ ¥ ) �3 �� (1;+ ¥ ) �4 �� [2;+ ¥ ) �5 �� (0;+ ¥ )

�—�—�� �N�i�Q�J�j�³�L ln(2x+ 1) � 0 �Ë�E�Q�x�@�m�x �7�s�J�š�j�K�ˆ

�2 �� (� 1
2;0] �3 �� (� ¥ ;0] �4 �� [0;+ ¥ ) �5 �� (� 1

2;+ ¥ )

�—�˜�� �Q�x�@�m�x �7�s�J�š�j�K�u�E�N�i�Q�J�j�³�L ln2x� 4 � 0 �4�l�ˆ

�2 �� [e� 2;e2] �3 �� [� 2;2] �4 �� (0;e2] �5 �� [1;e2]

�—�™�� �Q�x�@�m�x �7�s�J�š�j�K�u�E�N�i�Q�J�j�³�L lnx > ln(2x� 1) �4�l�ˆ

�2 �� ( 1
2;1) �3 �� (1;+ ¥ ) �4 �� (0;1) �5 �� (� ¥ ;1)

�˜�• �� �7�x�E�o�E�]�Q�H�i�A�u�E�Q�J�j�³�L lnx = � x �s�M�j�7�s�Æ�š �y(0;+ ¥ ) �4�l�ˆ

�2 �� �Ë�E�]�Q�t�A�J�o�K

�3 �� �Ë�E�]�Q�H�j�L

�4 �� �µ�— �E�]�Q

�5 �� �Ë�E�]�Q�Í�F�}�J�i�E�T�Q�}

�˜�‘ �� �T�E�m�4�J�E�•f (x) = lnx �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�2�j�E�º�E�i�7�ƒ�s�M�j(0;+ ¥ )

�3 �� �7�m�y�º�E�i�7�ƒ�s�M�j(0;+ ¥ )

�4 �� �s�2�j�E�G�6�7�m�y�G�6

�5 �� �º�T�E�m�4�J�E�•�s�B�L

�˜�’ �� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�Fy = lnx �4�l�ˆ

�2 �� x = 0 �3 �� y = 0 �4 �� x = 1 �5 �� y = 1

�˜�“ �� �™�³�F�u�E�T�E�m�4�J�E�•y = lnx �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q x0x �™�A�6�}�7�x�@�m �7�ˆ

�2 �� (1;0) �3 �� (0;1) �4 �� (0;0) �5 �� (e;0)

�˜�” �� �s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�E�k�6�™�³�Fy = lnx �™�A�6�}x = 1 �4�l�ˆ

�2 �� 1 �3 �� 0 �4 �� e �5 �� � 1

�˜�• �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�™�³�Fy = lnx �™�A�6�}�7�x�@�m �7x = 1 �4�l�ˆ

�2 �� y = x� 1 �3 �� y = x+ 1 �4 �� y = x �5 �� y = � x+ 1

�˜�– �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�™�³�Fy = lnx �™�A�6�}�7�x�@�m �7x = e �4�l�ˆ
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�2 �� y = 1
ex �3 �� y = 1

ex+ 1 �4 �� y = x� e �5 �� y = 1
ex� 1

�˜�—�� �s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f (x) = lnx
x �s�Q�—�j0 �™�A�6�}�ˆ

�2 �� x = e �3 �� x = 1 �4 �� x = 0 �5 �� x = e2

�˜�˜ �� �A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•f (x) = lnx
x �4�l�ˆ

�2 �� 1
e �3 �� e �4 �� 1 �5 �� 0

�˜�™�� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�Fy = lnx
x �³�M�Á x ! + ¥ �4�l�ˆ

�2 �� y = 0 �3 �� y = 1 �4 �� x = 0 �5 �� y = 1
e

�™�•�� �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•f (x) = xlnx �4�l�ˆ

�2 �� � 1
e �3 �� 0 �4 �� � 1 �5 �� � e

�™�‘�� �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•f (x) = x� lnx �4�l�ˆ

�2 �� 1 �3 �� 0 �4 �� e �5 �� � 1

�™�’ �� �™�³�F�u�E�T�E�m�4�J�E�•y = lnx �E�i�6 y = ex �8�š�m�y�µ�’ �s�D�"�F�E�k�6�ˆ

�2 �� �F�Æ�• �A�}�H�m�y�C�j�‘ y = x

�3 �� �T�‚�2�žy0y

�4 �� �T�‚�2�žx0x

�5 �� �4�M�}�2�n�T�L�s�½�s�EO

�™�“�� �7�x�@�m �7�L�F�A�}�u�E�™�³�Fy = lnx
x �Ë�E�Õ�F�}�Q�m�j�Q x �s�Q�—�j�E�k�6�ˆ

�2 �� e3=2 �3 �� e1=2 �4 �� e2 �5 �� e

�™�”�� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�Fy = ln(x� 2) �4�l�ˆ

�2 �� x = 2 �3 �� x = 0 �4 �� y = 2 �5 �� x = � 2

�™�•�� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�Fy = 1
lnx �4�l�ˆ

�2 �� x = 1 �3 �� x = 0 �4 �� y = 0 �5 �� x = e

�™�–�� �Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�Fy = x+ ln
�
1+ 1

x

�
�³�M�Á x ! + ¥ �4�l�ˆ

�2 �� y = x

�3 �� y = x+ 1

�4 �� y = 0

�5 �� �µ�— �E�Õ�Q�m�j�J�A�n�A�s�™�C�A

�™�—�� �T�E�m�4�J�E�•f (x) = ln
� 1� x

1+ x

�
�s�M�j(� 1;1) �º�T�E�m�4�J�E�•�ˆ

�2 �� �s�Q�Q �3 �� �4�n �4 �� �J�i�E�4�n�J�i�E�s�Q�Q �5 �� �º�T�E�m�4�J�E�•�s�B�L

�™� �̃� �T�E�m�4�J�E�•f (x) = ln(x2 + 1) �º�T�E�m�4�J�E�•�ˆ
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�2 �� �4�n

�3 �� �s�Q�Q

�4 �� �J�i�E�4�n�J�i�E�s�Q�Q

�5 �� �º�T�E�m�4�J�E�•�s�2�j�E�º�E�i�7�ƒ

�™�™�� �s�F�jf (x) = lnx �s�Æ�y�A�u�J�š�u�Ef (ex) �4�l�ˆ

�2 �� x �3 �� ex �4 �� lnx �5 �� 1

�‘�•�• �� �s�F�jf (x) = ex �s�Æ�y�A�u�J�š�u�Ef (lnx) �7�x�s�É�yx > 0 �4�l�ˆ

�2 �� x �3 �� ex �4 �� lnx �5 �� 0
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�M�x�Ó�A�}�T�E�m�N�A�Ž�E�•

�‘ �� �4�@�Æ�A�u�J�š�u�E�2�s�E�Ü�J�´�6�s�™�³�J�ˆ

�2 �� eln7 �3 �� lnex� 2 �4 �� ln7x

�7�s�J�š�j�K��

�’ �� �Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•�ˆ

�2 �� y = 3� lnx �3 �� y = ln(x� 3) �4 �� y = ln(2+ ex)

�7�s�J�š�j�K��

�“ �� �4�@�Æ�M�j�J�j�A�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� lim
x! + ¥

x� 5 lnx �3 �� lim
x! + ¥

1+ lnx
x2

�4 �� lim
x! 0+

xlnx

�7�s�J�š�j�K��
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�” �� �4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y =
p

xlnx �3 �� y = x3
p

lnx �4 �� y = ln(x+
p

1+ x2)

�7�s�J�š�j�K��

�• �� �4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y = ln
ex

ex + 1
�3 �� y = xlnx� x �4 �� y = x2 ln

1
x2

�7�s�J�š�j�K��
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�– �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6 �Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y = 2x� xlnx
�3 �� f (x) =

(
x(1� lnx) �s�F�jx > 0

0 �s�F�jx = 0

�7�s�J�š�j�K��
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�—�� �2 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6 �Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•y = � 2 lnjxj + x� 2�†

�3 �� �™�³�F(C) �³�A�}ox �™�A�6�}�7�x�@�m �7P;Q;R �t�<�M�Ë�E�Õ�F�}�Q�m�j�Q�s�L�"�6�µ�’p;q; r�†

�7�n�L�s�™�F�"�F�s�D�"�Fp;q; r �E�i�6 �F�Á�‰ �7�x�E�o�E� 1;0;1;5;6�†

�7�s�J�š�j�K��
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�˜ �� �s�Í�6�7�™�2�Y�Q�Ü�R�2�J�—�J�o�K�Ç�E�C�i�;�Ë�{ �Q�m�j�E�Ó�› �2�}�A�u�J�š250$ �s�R�j�K�Ë�E�T�™�Â�A�u�J�š�B�K�7�m�y25% �2�’�m�6�J�o�K�¹�’ �x�† �s�A�j�F�j

�¹�’ �x�s�™�³�K �Ë�{ �Q�m�j�E�Ó�› �2�}�s�E�y �E�k�6�Ë�E�A�u�J�š�F�{�m�Æ�— �E� 

�7�s�J�š�j�K��

�™�� �Ç�2�}�s�A�L�j�J�o�K�™�F�s�I�C�F�x�t�F�2�3�š�o�E�s�½�K�Ë�E�s�J�4�m�@�T�™�Â�2�x�s�@�j�Ek = 0:872 �t�<�Mt �º�u�B�‚�† �s�F�j�s�<�j�J�<�x�F�n�6�Ë�E�Ç�2�}�s�A�L�j

�7�x�E�o�E9 �s�A�j�L�K�z�s�H�M�F�{�m�Æ�— �E�u�B�‚ �s�C�j�F�7�x�E�o�E�Ç�2�}�s�A�L�j�s�2�j�E�<�M�}738� 

�7�s�J�š�j�K��
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�‘�• �� �s�÷�C�j�™�2�)�6�J�o�K�³�M�H�j10 �¹�’ �x�J�m�E �Ë�E�™�F�º�9�E�7�x�E�o�E45600�Æ�2�} �s�R�j�K�7�x�E�o�E�™�F�º�9�E�Ë�E�³�L�s�2�j�E�s�S�j�6�s�½�K�Õ�™�Â

�J�o�K�s�B�L�º�s�L�"�6�Í�M�}�¹�’ �x�† �s�F�j�F�7�ƒ�m�F�“�E�’�Ë�E�™�F�º�9�E�7�x�E�o�E64800�Æ�2�} �L�2�T�™�Â�2�x�s�@�j�E�u�E�7�x�E�o�E�™�F�º�9�E�™�F�¸�x�¹�’ �x�2�’�m�6

�C�j�™�2�)�6�s�E�y�†

�7�s�J�š�j�K��
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�M�x�Ó�A�}�9�x�H�n�2�C�j�”

�‘ �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y =
p

x2 � 2
p

x2 � 1+
p

x� 3+ 2
p

x� 4 �3 �� y = log2

�
21� x � 2x+ 1

2x � 1

�
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�’ �� �L�2�Õ�Q�m�j�J�A�n�A�L�F�Q�}�™�³�F�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y =
4x� 3
2x+ 5 �3 �� y =

3x2 � 7x+ 15
x� 1

�4 ��
2x� 1

x2 � 7x+ 10

�7�s�J�š�j�K��



�– �Q�i�2�Ü�T�E�m�4�J�E�•

�s
�J

�s
�L

�"
�E

�C
�j�

“
�T

�E
�m

�4
�J

�E
�•

�s
�Î�

³�
L

�j�A

������

�“ �� ���s�4�s�Õ�K�T�E�m�4�J�E�•f (x) �2�x�@�A�}�s�½�Kf (x) =
x2 + x� 1

x� 1
�E�i�6�Ë�E�™�³�F(C)�†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b �E�i�6 c �s�<�j�J�“�j�d�˜f (x) = ax+ b+
c

x� 1
�†

�3 �� �4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �s�™�C�A�u�E(C)�†

�4 �� �4�@�Æ f 0(x) �Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x)�†

�5 �� �F�·�Ÿ �;�Ã I(1;3) �º�G�ƒ�i�A�8�š�m�y�u�E(C)�† �Q�6�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K(O;~i;~j)�†

�6 �� �Q�i�2�Ü�Â�J�™�³�I�i�7 �7�x�E�o�E�^�Q�u�E�Q�J�j�³�L x2 + ( 1� m)x+ m� 1 = 0�†
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�” �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) =
2x2 + x+ 1

x+ 1
�†

�2 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6 �Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•f (x)�†

�3 �� �Â�J�™�³�F�L�2�A�u�J�š�T�A�i�F�L�Ë �E�i�6 �T�F�“�F�L�Ë�u�Ef (x) =
2cos2x+ j cosxj + 1

j cosxj + 1
�†
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�• �� �T�E�m�4�J�E�•f (x) �2�x�@�A�}�7�x�s�É�yx 6= 1 �s�½�Kf (x) =
9x

(x+ 1)2 �E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �4�@�Æ lim
x! + ¥

f (x); lim
x!� ¥

f (x) �E�i�6 lim
x! 0

f (x)�†

�3 �� �L�2�A�u�J�š�F�L�Ë�s�D�"�F �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x)�†

�4 �� �F�·�Ÿ �;�Ã��(C) �Ë�E�7�x�@�m �7�L�F�A�}�J�o�K �L�o�7�L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�L�F�A�}�s�Æ�y�†

�5 �� �4�@�Æ f (� 4); f (� 3); f (� 2); f (3) �E�i�6 f (4)�†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�†
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�– �� �s�4�s�Õ�Kf (x) �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) =
x2 � 4x

x2 � 4x+ 3
�E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f (x) �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�u�E(C)�†

�3 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x)�†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �s�õ�E�k�6�t�3�ž�s�³�6(C) �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x = 4�†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A�u�E(C) �F�Æ�• �A�}�F�{�y(T) �E�i�6 �t�3�ž�s�³�6(C)�†

�6 �� �s�½�K�s�™�F�j�t�3�ž�s�³�6(C) �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�d�˜�Q�J�j�³�L (m� 1)x2 � 4(m� 1)x+ 3m= 0 �Ë�E�^�Q�H�j�L�s�G�ž�6�µ�’

�s�R�j�K�Ë�E�Q�&�ˆ �G�•�m�K�µ�’ �†
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�—�� �4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y =
ex

x� 1
�3 �� y = e2x � ex

�4 �� y =
ex + 1
ex � 1
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�˜ �� �4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J�ˆ

�2 �� y = x� 1� lnx
�3 �� y = ln

�
x� 3
x+ 2

�

�4 �� y = x2 lnx�
x2

2
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�™�� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ex � x� 1 �E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x!� ¥

f (x)�†

�3 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï �Ä�;�Ãf (x) �Ë�E�T�F�“�F�L�Ë�s�D�"�F�J�o�K �L�o�7�4�@�Æ�A�u�J�š�F�L�i�Ë�s�D�"�F�s�Æ�y�†

�7�n�L�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x)�†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d) : y = � x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �³�M�Á x ! � ¥ �†

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7P �u�E(C) �t�<�M�F�Æ�• �A�}�F�{�y�E�k�6 (C) �™�A�6�}�7�x�@�m �7�s�E�y�™�Q�F�s�õ�E�k�6�F�Æ�• �A�}y = x�†

�6 �� �Q�6�}(C) �E�i�6 (d) �E�i�6 �F�Æ�• �A�}�F�{�y�™�A�6�}P�† �	ln2 = 0:7�
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�‘�• �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x� 1+
2
ex �E�i�6 �Ë�E�™�³�F(C)�†

�2 �� �4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �† �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d) �t�<�M�Ë�E�Q�J�j�³�L y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C)�†

�3 �� �F�·�Ÿ �;�Ã f (x)���Õ�7�Q�L�s�Q�L�ºf (x) =
xex � ex + 2

ex �Ä�;�L�2�M�j�J�j�A�u�Ef (x) �³�M�Á x ! � ¥ �†

�4 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x)�†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �s�õ�E�k�6 (C) �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x = 0�†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �F�Æ�• �A�}(T) �E�i�6 �F�Æ�• �A�}(d) �2�’�m�6�A�™�J�)�K(O;~i;~j)�†

�7 �� �Â�J�™�³�I�i�7 �2�x�@�A�}�7�x�E�o�E�^�Q�u�E�Q�J�j�³�L f (x) = 2 �L�o�7�L�2�^�Q�Ä�x�6�H�j�L�s�Æ�y�s�½�K�7�x�E�o�E�4�A�}�H�j�L�A�µ�’ �†

�7�s�J�š�j�K��



������ �s�J�s�L�"�E�C�j�“ �T�E�m�4�J�E�•�s�Î�³�L�j�A
�s

�J
�s

�L
�"

�E
�C

�j�
“

�T
�E

�m
�4

�J
�E

�•
�s

�Î�
³�

L
�j�A



�– �Q�i�2�Ü�T�E�m�4�J�E�•

�s
�J

�s
�L

�"
�E

�C
�j�

“
�T

�E
�m

�4
�J

�E
�•

�s
�Î�

³�
L

�j�A

������

�‘�‘ �� �s�4�s�Õ�Kf (x) �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kf (x) = ax+ b+
lnx
x

�† �2�x�@�A�}a���E�i�6 b �s�<�j�J�“�j�d�˜�t�3�ž�s�³�6

(C) �E�i�6 �Â�6 f (x) �³�A�}�Â�J�7�x�@�m �7A(1;0) �s�R�j�K�F�Æ�• �A�}�F�{�y�E�k�6 (C) �™�A�6�}A �™�Q�F�s�õ�E�k�6�F�Æ�• �A�}y = 2x�†
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�‘�’ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f (x) �2�x�@�A�}�s�½�Kf (x) = x+ ln

�
�
�
�
x+ 1

x

�
�
�
� �s�R�j�K�Ë�E�™�³�F(C) �º�t�3�ž�s�³�6�Â�6�T�E�m�4�J�E�•�s�E�y�†

�2 �� �L�2�t�<�E�2�x�@�A�} �L�o�7�4�@�Æ�M�j�J�j�A�u�Ef (x) �™�A�6�}�7�m�6�u�E�t�<�E�2�x�@�A�}�†

�3 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x)�†

�4 �� �F�·�Ÿ �;�Ã (D) : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �L�o�7�2�x�@�A�}�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F�E�k�6 (D)�†

�5 �� �F�·�Ÿ �;�Ã
�

�
1
2

;
1
2

�
�º�G�ƒ�i�A�8�š�m�y�u�E(C)�†

�6 �� �d�˜�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�s�õ�E�k�6 (C) �™�A�6�}A�†

�7 �� �Q�6�}�F�Æ�• �A�}(D) �t�3�ž�s�³�6(C) �E�k�6 �F�Æ�• �A�}�F�{�y�™�A�6�}A�†
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�‘�“ �� �T�E�m�4�J�E�•f (x) �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kf (x) = x+ 1+
� 1+ lnx

x
�s�R�j�K (C) �º�™�³�F�L�F�Q�}�Ï�†

�2 �� �T�E�m�4�J�E�•g(x) �2�x�@�A�}�s�½�Kg(x) = 2+ x2 � lnx�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Eg(x) �	�J�i�E�¸�x�Ç�7�}�4�@�Æ�M�j�J�j�A�


�L�o�7�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �s�M�j(0;+ ¥ )�†

�3 �� �4�@�Æ�M�j�J�j�A lim
x! 0+

f (x); lim
x! + ¥

f (x) �Ä�;�d�˜�Ç�E�Ã (C) �Ë�E�Õ�Q�m�j�J�A�n�A�:�L�J�o�K�t�<�M�s�4�E�k�6�2�x�@�A�}�Q�J�j�³�L�†

�4 �� �Q�i�2�Ü�C�x�Æ�2�}�C�x�E�6f 0(x) =
g(x)
x2 �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x)�†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D) : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C)�†

�6 �� �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›�u�E(C) �º�J�o�K(D) �L�o�7�F�&�… �2�}�s�Õ�K�Ç�E�7�Ù�Q�}�C�j�Â�x�6�u�E(C) �s�D�"�F�s�õ�E�k�6 (D)�†

�7 �� �Q�6�}�t�3�ž�s�³�6(C) �E�i�6 �Q�J�j�³�L�Õ�Q�m�j�J�A�A�n�A�L�F�Q�}�Ï�2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�t�A�J�o�K�†
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�‘�” �� �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �t�<�M�F�{�y�E�k�6�t�3�ž�s�³�6(H) �Â�6 y = xlnx� 1 �s�÷�™�A�6�}�7�x�@�m �7A(1; � 1)�†
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�‘�• �� �s�4�c�˜�T�E�m�4�J�E�•f (x) = lnx
x2 �s�R�j�K�Ë�E�™�³�FC �A�x�Á�6�2�’�m�6�A�™�J�)�K�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �L�o�7�4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2

�u�E�™�³�FC�†

�3 �� �4�@�Æ�s�<�L�j�s�N�u�Ef �L�o�7�F�·�Ÿ �;�Ãf �Ë�E�T�A�i�F�L�Ë�™�A�6�}x =
p

e �†�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�yd �s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7M(1;0) �† �Q�6�}d �E�i�6�™�³�FC �2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�t�A�J�o�K�†

�	�s�4�E�k�6�K�2
p

e= 1:6; 1
2e = 0:2�
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�‘�– �� f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2lnx
x2 �s�R�j�K�Ë�E�™�³�FC �2�’�m�6�A�™�J�)�K(O;

�!
i ;

�!
j ) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�F�&�… �2�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�FC�†

�3 �� ���4�@�Æf 0(x) �L�o�7�F�·�Ÿ �;�Ãf (x) �Ë�E�T�A�i�F�L�Ë�J�o�K �s�R�j�K�4�@�Æ�A�u�J�š�T�A�i�F�L�Ë�s�Æ�y�†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�L�F�A�}�u�Ef (x)�†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T) �F�{�y�s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7�t�<�M�™�³�FC �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�6 �� �4�@�Æ f
� 1

2

�
�E�i�6 f (2) �L�o�7�Q�6�}�F�Æ�• �A�}(T) �E�i�6�™�³�F��C �† �s�½�K�s�™�F�j�™�³�FC �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L

1+ 2lnx
x2 = m �Ë�E�^�Q�† �s�4�c�˜ln2 = 0:7��
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�‘�— �� f �2�x�@�A�}�s�½�Kf (x) = � x
2 + ln

� x� 1
x

�
�s�R�j�K�Ë�E�™�³�FC �A�x�Á�6�2�’�m�6�A�™�J�)�K(O;

�!
i ;

�!
j ) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �s�R�j�K�4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�FC �†

�3 �� �4�@�Æ�s�<�L�j�s�N�u�Ef 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �s�½�K�<�k�6�Ã x(x� 1) > 0 �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•
f �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}L : y = � x
2 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �L�o�7�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�™�³�FC �E�i�6 L �†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�} �E�i�6�™�³�FC �2�’�m�6�A�™�J�)�K�´�6�s�M�j�t�A�J�o�K �L�o�7�s�½�K�s�™�F�j�™�³�FC �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜

�Q�J�j�³�L � x
2 + ln

� x� 1
x

�
= m �Ë�E�^�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �†ln2 = 0:7 �†
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�‘�˜ �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�y�™�4�F�}x > 0 �s�½�Kf (x) = x2+ lnx+ 1
x �Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C)

�3 �� �4�@�Æ f 0(x) �L�o�7�F�·�Ÿ �;�Ãf 0(x) > 0�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d) : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6(C) �´�6 + ¥ �†�4�@�Æf (2) �L�o�7�Q�6�}�t�3�ž�s�³�6(C)

�E�i�6�F�Æ�• �A�}�}(d) �† �s�4�K�2ln2 = 0:7 �†
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�‘�™�� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1� 2lnx
x �s�R�j�K�Ë�E�™�³�FC �†

�2 �� �L�2lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�FC �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �Q�6�}�™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�s�J(O;
�!
i ;

�!
j ) �J�o�K�† �s�4�c�˜e= 2:7; 2

e = 0:7

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�FC �Õ�Q�m�j�J�A�n�A�s�<�2 �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†
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�’�• �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2
� lnx

x

�
�s�R�j�K�Ë�E�™�³�FC �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �s�<�2�u�E�™�³�FC �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6 �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�FC �E�i�6 �F�Æ�• �A�}D : y = 1 �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}L �t�<�M�F�{�y

�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7A �†

�5 �� �4�@�Æ f
� 1

2

�
�† �Q�6�}�F�Æ�• �A�}L �Õ�Q�m�j�J�A�n�A �E�i�6 �™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K �†�	�s�4�K�2e = 2:7 ; 2

e =
0:7 ; ln2 = 0:7�
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�’�‘ �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2
�
1� lnx

x

�
�s�R�j�K�Ë�E�™�³�FC �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�FC �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6 �Q�i�2�Ü�Q�&�ˆf 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ë�u�Ef �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›M �L�Ï�6�™�³�FC �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�L�F�Q�}�Ï �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}L �t�<�M

�F�{�y�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7M �†

�5 �� �Q�6�}�F�Æ�• �A�}L �E�i�6 �™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�s�4�K�2e= 2:7 ; 2
e = 0:7�
 �†

�6 �� �2�x�@�A�}�A�u�J�š�u�E�7�x�E�o�E�H�i�Ak �s�½�K�s�™�F�j�™�³�FC �s�<�j�J�“�j�c�˜�Q�J�j�³�L 2
�
1� lnx

x

�
= k �Ë�E�]�Q �† �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2

�F�š�6�}�t�<�M�2�x�@�A�}�s�½�K�™�³�FC �T�‚�2�žx0Ox �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†
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�’�’ �� f �º�T�E�m�4�J�E�•�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2
� lnx

x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) ���E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�Á�s�<�L�j�s�Nf 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �†���Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}(D) : y = 1 �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M

�F�{�y�™�³�F(C) �™�A�6�}A �†

�5 �� �4�@�Æ f
� 1

2

�
�† �Q�6�}�F�Æ�• �A�}(L) �Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K �†�	�s�4�K�2e = 2:7; 2

e =
0:7; ln2 = 0:7�
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�’�“ �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2
�
1� lnx

x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6 �s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆf 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ë�u�Ef �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�L�F�Q�}�Ï�† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M�F�{�y

�™�³�F(C) �™�A�6�}M �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e= 2:7; 2
e = 0:7�


�6 �� �2�x�@�A�}�A�u�J�š�u�E�7�x�E�o�E�H�i�Ak �s�½�K�s�™�F�j�™�³�F(C) �s�<�j�J�“�j�d�˜�Q�J�j�³�L 2
�
1� lnx

x

�
= k �Ë�E�^�Q�† �4�@�Æ�u�G�•�™�2�Î

�t�G�’�2�F�š�6�}�t�<�M�2�x�E�A�}�s�½�K�™�³�F(C) �T�‚�2�ž(x0ox) �F�Æ�• �A�}x = 1 �E�i�6 x = e �†

�7�s�J�š�j�K��



������ �s�J�s�L�"�E�C�j�“ �T�E�m�4�J�E�•�s�Î�³�L�j�A
�s

�J
�s

�L
�"

�E
�C

�j�
“

�T
�E

�m
�4

�J
�E

�•
�s

�Î�
³�

L
�j�A



�– �Q�i�2�Ü�T�E�m�4�J�E�•

�s
�J

�s
�L

�"
�E

�C
�j�

“
�T

�E
�m

�4
�J

�E
�•

�s
�Î�

³�
L

�j�A

������

�’�” �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1� lnx
x3 �s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}x = 3
p

e �† �4�@�Æf ( 3
p

e) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E �T�E�m�4�J�E�•f �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›M �L�Ï�6�t�3�ž�s�³�6(C) �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T) �t�<�M

�F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7M �†

�5 �� �Q�6�}�F�Æ�• �A�}(T) �E�i�6�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�J�o�K�†�	 e= 2:7; 3
p

e= 1:4; 1
3e = 0:12�
 �† �2�x�@�A�}

�A�u�J�šk �s�<�j�J�“�j�s�Õ�K�N�i�Q�J�j�³�L 1� lnx
x3 > k �s�G�•�#�6�È�• �A�}�7�x�s�É�y�™�4�F�}x > 0 �s�½�K�s�™�F�j�t�3�ž�s�³�6(C)�†
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�’�• �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) = x� 1� 2 ln
�
1� 1

x

�
�E�i�6 (C) �º�™�³�F�u�Ef �†

�2 �� �7�n�L�Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef �†

�3 �� �4�@�Æ lim
x! 1+

f (x) �E�i�6 lim
x! + ¥

f (x) �L�o�7�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C)�†

�4 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �L�o�7�Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K(o;~i;~j) �†

�5 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L f (x) = 3 �Ë�E�^�Q�t�A�J�o�K�4�A�}�s�M�j�7�s�Æ�š �y[2;+ ¥ ) �†

�6 �� �4�@�Æ�™�2�Ô�u�G�•A �t�<�M�s�÷�7�s�Æ�š �y�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}L : y = x� 1 �™�A�*�N�E�k�6�7�s�Æ�š �y2 � x � 4 �† �s�4�c�˜
ln2 = 0:7 �E�i�6 ln3 = 1:1 �†
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�’�– �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx 2 D =] � ¥ ;0[[ ]1;+ ¥ [ �s�½�Ky = f (x) = � x
2 + ln

� x� 1
x

�
�s�R�j�K�Ë�E�t�3�ž�s�³�6(C)

�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�J�o�K�†

�2 �� �4�@�Æ lim
x!� ¥

f (x); lim
x! + ¥

f (x); lim
x! 0�

f (x) �E�i�6��lim
x! 1+

f (x) �†�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E�t�3�ž�s�³�6(C)

�†

�3 �� �4�@�Æ �E�i�6 �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �s�F�j�s�4�<�k�6�Ã x(x� 1) > 0 �7�x�s�É�y�™�4�F�}x 2 D �† �4�@�Æ�A�u�J�š�T�F�“�F�L�Ë �E�i�6

�T�A�i�F�L�Ë�u�Ef �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}(L) : y = � x
2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6(C) �†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�} �E�i�6�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�} �J�o�K�	�s�4�K�2e= 2:7; ln2 = 0:7; ln 1
2 =

� ln2 = � 0:7�
 �† �L�2�A�u�J�ša �s�<�j�J�“�j�d�˜�Q�J�j�³�L � x
2 + ln

� x� 1
x

�
= a �Ë�E�^�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �s�½�K�s�™�F�j

�t�3�ž�s�³�6(C)�†
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�’�— �� f �º�T�E�m�4�J�E�•�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�½�Ky = f (x) = � x� 2+ 4ex

ex+ 1 �s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L

�A�n�@�L�Ë�{ �M�}(o;~i;~j) �J�o�K�t�<�M�Ë�E�a�2�Â1cm�†

�2 �� �4�@�Æ lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �s�F�jx ! � ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�F�·�Ÿ �;�Ã f 0(x) � 0 �7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �† �4�@�Æf 0(0); f (0)

�s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �4�M�}�2�n�T�L�s�½�s�EO �º�7�x�@�m �7�L�F�A�}�E�i�6�G�ƒ�i�A�8�š�m�y�L�F�Q�}�™�³�F(C)

�5 �� �4�@�Æ��f (3) �s�R�j�K�Q�6�}�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(o;~i;~j) �† �	�s�4�K�2e3 = 20�
 �s�½�y�™�Ò�K

�N�i�Q�J�j�³�L 4ex

ex+ 1 � x+ 2 �s�½�K�s�™�F�j�t�3�ž�s�³�6(C) �†
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�’�˜ �� f �º�T�E�m�4�J�E�•�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�½�Kf (x) = � x� 4lnx
x �s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}

(o;~i;~j) �J�o�K �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†

�3 �� �F�·�Ÿ �;�Ã (L) : y = � x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �† �Q�i�2�Ü�C�j�Â�x�6�L�Ï�6(C) �E�i�6 (L) �†

�4 �� �F�·�Ÿ �;�Ã�s�<�L�j�s�Nf 0(x) < 0 �s�F�j�s�4�<�k�6�Ã x2 + 4� 4 lnx > 0 �7�x�s�É�yx > 0 �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �F�Æ�• �A�}

(D) �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7A �s�R�j�K �™�Q�F�E�k�6�F�Æ�• �A�}(L) �† �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7A �E�i�6�Q�J�j�³�L�u�E�F�Æ�• �A�}
(D) �†

�5 �� ���Q�6�}(L); (D) �E�i�6 (C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(o;~i;~j) �s�½�K�K�2��e= 2:7; 4
e = 1:5 �† �s�4�K�2S(a) �º�™�2

�Î�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K �™�³�F(C) �E�i�6 �Õ�Q�m�j�J�A�n�A�s�™�C�A(L) �t�<�M�™�A�*�N�E�k�6 1 � x � a �†���L�2�A�u�J�ša �s�<�j�J�“�j�d�˜

S(a) = 2 �a�2�Â�™�2�Î�u�G�• �†
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�’�™�� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) = lnx
x2 �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �†�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �s�<�2�u�E�™�³�F(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�™�A�6�}x =
p

e �†�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}(d) �t�<�M�F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7M(1;0) �† �Q�6�}(d) �E�i�6(C) �2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�t�A�J�o�K�†

�	�s�4�K�2
p

e= 1:6; 1
2e = 0:2�
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�“�• �� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1� 2lnx
x �s�R�j�K�Ë�E�™�³�FC �†

�2 �� �L�2 lim
x! + ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6 �s�<�2�u�E�™�³�FC �†

�3 �� �����4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �Q�6�}�™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�T�L�s�½�s�E�t�A�J�o�K�† �s�4�d�˜e= 2:7; 2
e = 0:7 �†

�5 �� �4�@�Æ�™�2�Î�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�FC �Õ�Q�m�j�J�A�n�A�s�<�2 �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†
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�“�‘ �� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2+ lnx
x2 �s�R�j�K�Ë�E�™�³�FC �†

�2 �� �L�2 lim
x! + ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6 �s�<�2�u�E�™�³�FC �†

�3 �� �����4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�FC �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�† �Q�6�}�™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�J�o�K�† �s�4

�d� ẽ= 2:7;e0:5 = 1:65 �†

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K �™�³�FC �Õ�Q�m�j�J�A�n�A�s�<�2 �F�Æ�• �A�}x = 1 �E�i�6 x = e0:5 �†
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�“�’ �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jI =] 0;+ ¥ [ �s�½�Kf (x) = x+ lnx
x2 �†

�" �� �� h �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jI �s�½�Kh(x) = � x+ 1� 2 lnx �4�@�Æh(1) �E�i�6�Q�i�2�Ü�T�s�B�L�Ê�H�u�Eh(x) �s�½�K

�s�4�J�i�E�A�™�J�*�N�s�Õ�K�4�@�Æ�M�j�J�j�A�u�Eh(x) �™�A�6�}0 �E�i�6 + ¥ �s�S�j�K�†

�# �� �2 �� �4�@�Æ�M�j�J�j�A�u�Ef (x) �™�A�6�}0 �E�i�6 + ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �u�E�T�E�m�4�J�E�•f (x) �†

�4 �� �F�·�Ÿ �;�Ã�s�÷�s�M�jI ; f 0(x) �Ë�E�Q�&�ˆ �<�n�7h(x) �†

�5 �� �Ä�;�K�2�T�s�B�L�Ê�H�u�Ef (x) �s�M�jI �E�i�6�Q�6�}�™�³�FC �u�Ef (x) �s�÷�s�M�j�F�š�6�}�™�F�½�F�}�s�½�K�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}
(o;~i;~j)
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�“�“ �� �2 �� �s�4�Ë�E�T�E�m�4�J�E�•g �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kg(x) = x2 + lnx �†

�B�� �"�� �F�·�Ÿ �;�Ã g �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �†
�#�� �4�@�Æg(1) �†
��

�C �� �Ä�;�K�2�H �j�M�C�‘�G�M�u�E�Q�x�E�o�L �C�j1 �F�&�… �2�}�M�C�‘�G�M�´�6�s�™�³�J�ˆ

�s�F�jx � �s�Æ�yx2 + lnx � 1 �E�i�6 �s�F�j0 < x � 1 �s�Æ�yx2 + lnx � 1 �†
�D�� �2�x�@�A�}�Q�&�ˆ �u�E�2�s�E�Ü�Jx2 + lnx� 1 �³�M�Á x �s�÷�s�M�j(0;+ ¥ )�†

�3 �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�K��f (x) = x+ 1� lnx
x �E�i�6�Â�6�s�½�K�™�³�FC �L�F�Q�}�Ï�2�’�m�6�A�™�J�)�K�T�L

�A�n�@�L�s�J(O;~i;~j) �†

�B�� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}0 �E�i�6 ¥ �	�s�½�K�<�k�6�Ã lim
x! + ¥

lnx
x = 0�


�C �� �F�·�Ÿ �;�Ã�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f �4�lf 0(x) = x2+ lnx� 1
x2 �†

�D�� �s�™�F�j�M�C�‘�G�M�u�E�Q�x�E�o�LA �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6 �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �s�M�j(0;+ ¥ ) �†

�E �� �B���F�·�Ÿ �;�Ã�F�Æ�• �A�}D �Ë�E�Q�J�j�³�L y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�õ�E�k�6�™�³�FC �™�A�6�}+ ¥ �†

�C���Q�i�2�Ü�C�j�Â�x�6C �s�D�"�F�E�k�6 D �E�i�6�F�&�… �2�}�2�n�T�L�s�½�s�E�u�E �7�x�@�m �7�™�F�Q�H�›I �L�Ï�6�™�³�FC �E�i�6 D �† �Q�6�}D
�E�i�6 �™�³�FC �†
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�“�” �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(1;+ ¥ ) �s�½�Kf (x) = � x+ 4+ ln
� x+ 1

x� 1

�
�† �s�4�Â�6�s�½�K(C) �™�³�F�L�F�Q�}�Ï�s�÷�2�’�m�6

�F�š�6�™�F�½�F�}�s�½�K�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}1 �E�i�6�™�A�6�}+ ¥ �†

�3 �� �™�Ò�K�F�x�I�š�l�Ã�s�÷�s�M�j(1+ ¥ ) �s�4�Ç�E�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f �4�lf 0(x) = � (x2+ 1)
(x+ 1)(x� 1) �† �Q�i�2�Ü�T�s�B�L�Ê�H�u�E �T�E�m�4�J�E�•

f �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �s�M�j(1;+ ¥ ) �†

�4 �� a: �F�·�Ÿ �;�Ã�F�Æ�• �A�}d1 �t�<�M�Ë�E�Q�J�j�³�L y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�E�k�6�™�³�F(C) �™�A�6�}+ ¥ �†

b: �F�·�Ÿ �;�Ã�7�x�s�É�y�™�4�F�}x �s�M�j(1;+ ¥ ) �
 x+ 1
x� 1 > 1 �E�i�6�Ä�;�K�2�³�L�s�™�F�"�F�s�D�"�F�C�j�Â�x�6�u�E�™�³�F(C) �s�D�"�F�E�k�6 d1

�†

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�s�÷�s�M�j(C)�t�<�M�F�Æ�• �A�}�F�{�yd2 �s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7�s�E�y�Ë�E�s�J�4�m�@�™�Ç�F�}�C�i�Q

�s�Q�—�j� 5
3 �E�i�6�Q�L�s�Q�L�Q�J�j�³�L�u�E�F�Æ�• �A�}�F�{�yd2 �s�E�y�†

�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�Ad1 �E�i�6�F�Æ�• �A�}�F�{�yd2 �† �s�™�F�j�A�u�J�š�™�F�t�R�Mln3 = 1:1 �E�i�6�™�³�F(C) �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q

�™�A�6�}�7�x�@�m �7[4:5;0]�†
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�“�• �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR � f 0g �s�½�Kf (x) = ex

x �E�i�6�™�³�FC �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x); lim
x!� ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �Ä�;�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�FC �†

�3 �� �4�@�Æ �E�i�6�Q�i�2�Ü�Q�&�ˆ �s�<�L�j�Nf 0(x) �† �F�·�Ÿ �;�Ã�T�E�m�4�J�E�•f �Ë�E�T�F�“�F�L�Ë�J�o�K�† �4�@�Æ�A�u�J�š�T�F�“�F�L�Ë�s�E�y

�s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}�F�{�y�E�k�6�™�³�FC �™�A�6�}�Õ�F�}�Q�m�j�Q x0 = 1 �º�F�Æ�• �A�}�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�5 �� �Q�6�}�™�³�FC �†���s�™�F�j�™�³�FC �7�n�L�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L ex � mx= 0 �Ë�E�^�Q�†
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�“�– �� f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( 2x+ 1)e� 2x �s�R�j�K�Ë�E�™�³�FC �Â�6�2�’�m�6�A�™�J�)�K(O;
�!
i ;

�!
j ) �†

�2 �� �7�n�L�4�@�Æ�M�j�J�j�A�³�M�Á x �3�i�A�9�i�A� ¥ �E�i�6 + ¥ �L�o�7�Ä�;�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�EC�†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �L�o�7�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�†

�4 �� �L�2�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�FC �E�i�6�T�‚�2�žx0ox �† �Q�i�2�Ü�Q�&�ˆ �u�Ef �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7A �† �Q�6�}�™�³�FC �F�Æ�• �A�}�Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�yT

�2�’�m�6�A�™�J�)�K�t�A�J�o�K�†

�6 �� �s�½�K�s�™�F�j�™�³�FC �7�n�L�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L (2x+ 1)e� 2x = m �Ë�E�^�Q�H�j�L�s�G�ž�6�µ�’ �†
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�“�— �� �s�4�2�x�@�A�}�T�E�m�4�J�E�•f �s�M�jR � f 0g �s�½�Kf (x) = ex

ex� 1 �Ë�E�™�³�FC �º�™�³�F�Â�6f �2�’�m�6�A�™�J�)�K(O;
�!
i ;

�!
j ) �†

�2 �� �2�x�@�A�} �7�x�E�o�E�H�i�Aa �E�i�6b �t�<�M�T�E�m�4�J�E�•f �Õ�7�Q�L�s�Q�Lf (x) = a+ b
ex� 1 �7�x�s�É�y�™�4�F�}x 2 D �† �s�½�K�s�™�F�j�C�™�J�6�}

�s�E�y �7�n�L�4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�EC�†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�s�<�L�j�s�N�7�x�s�É�y �™�4�F�}�7�x�@�m �7�u�ED �s�R�j�K�4�@�Æ�s�<�L�j�s�N�u�Ef 0 �u�Ef �† �Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef

�L�o�7�4�n�Q�Â�Í�6�T�s�B�L�Ê�H �s�R�j�K�4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�u�Ef (x) �†

�4 �� �L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�FC �E�i�6�Q�J�j�³�L�F�Æ�• �A�}��T �F�{�y�s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7�Õ�F�}�Q�m�j�Q 1 �†

�5 �� �Q�6�}�™�³�FC �F�Æ�• �A�} �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�yT �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†
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�“�˜ �� �2 �� �Â�6 g(x) = ( x� 1)ex+ 1 �7�x�s�É�yx 2 R �† �4�@�Æg0(x) �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Eg �s�½�K�J�i�E�¸�x�Ç�7�}�4�@�Æ

�M�j�J�j�A �L�o�7�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �s�M�jR

�3 �� �T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Kf (x) = ( x� 2)ex + x �2�x�@�A�}�s�M�jR �s�R�j�K�Ë�E�™�³�FC �A�x�Á�6�2�’�m�6�A�™�J�)�K�T�L�A�n�@

�L�s�J(O;
�!
i ;

�!
j ) �†

�B�� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�C �� �L�2�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�EC�s�D�"�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�Ï�†

�D�� �4�@�Æ f 0(x) �† �s�™�F�j�M�C�‘�G�M�t�G�’�2�	�2�
 �Q�i�2�Ü�Q�&�ˆf 0(x) �L�o�7�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�E �� �F�·�Ÿ �;�Ã �™�³�FC �Â�6�T�E�m�4�J�E�•f �Ë�E�7�x�@�m �7�L�F�A�}�J�o�K�t�<�M�™�A�*�N�4�@�Æ�2�n�T�L�s�½�s�E �s�R�j�K�™�A�6�}�7�x�@�m �7

�L�F�A�}�s�E�y �™�³�FC �Ë�E�F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�F�� �Q�6�}�™�³�FC �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7�L�F�A�}�s�Æ�y �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†

�7�s�J�š�j�K��



������ �s�J�s�L�"�E�C�j�“ �T�E�m�4�J�E�•�s�Î�³�L�j�A
�s

�J
�s

�L
�"

�E
�C

�j�
“

�T
�E

�m
�4

�J
�E

�•
�s

�Î�
³�

L
�j�A



�– �Q�i�2�Ü�T�E�m�4�J�E�•

�s
�J

�s
�L

�"
�E

�C
�j�

“
�T

�E
�m

�4
�J

�E
�•

�s
�Î�

³�
L

�j�A

������

�“�™�� �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �t�<�M�F�{�y�E�k�6�t�3�ž�s�³�6(H) �Â�6 y = xlnx� 1 �s�÷�™�A�6�}�7�x�@�m �7A(1; � 1)�†
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�”�• �� �s�4�c�˜�T�E�m�4�J�E�•f (x) = lnx
x2 �s�R�j�K�Ë�E�™�³�FC �A�x�Á�6�2�’�m�6�A�™�J�)�K�†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �L�o�7�4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2

�u�E�™�³�FC�†

�3 �� �4�@�Æ�s�<�L�j�s�N�u�Ef �L�o�7�F�·�Ÿ �;�Ãf �Ë�E�T�A�i�F�L�Ë�™�A�6�}x =
p

e �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�yd �s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7M(0;1) �† �Q�6�}d �E�i�6�™�³�FC �2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�t�A�J�o�K�†

�	�s�4�E�k�6�K�2
p

e= 1:6; 1
2e = 0:2�
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�”�‘ �� f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2lnx
x2 �s�R�j�K�Ë�E�™�³�FC �2�’�m�6�A�™�J�)�K(O;

�!
i ;

�!
j ) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�F�&�… �2�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�FC�†

�3 �� ���4�@�Æf 0(x) �L�o�7�F�·�Ÿ �;�Ãf (x) �Ë�E�T�A�i�F�L�Ë�J�o�K �s�R�j�K�4�@�Æ�A�u�J�š�T�A�i�F�L�Ë�s�Æ�y�†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�L�F�A�}�u�Ef (x)�†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T) �F�{�y�s�õ�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7�t�<�M�™�³�FC �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�6 �� �4�@�Æ f
� 1

2

�
�E�i�6 f (2) �L�o�7�Q�6�}�F�Æ�• �A�}(T) �E�i�6�™�³�F��C �† �s�½�K�s�™�F�j�™�³�FC �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L

1+ 2lnx
x2 = m �Ë�E�^�Q�† �s�4�c�˜ln2 = 0:7��
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�”�’ �� f �2�x�@�A�}�s�½�Kf (x) = � x
2 + ln

� x� 1
x

�
�s�R�j�K�Ë�E�™�³�FC �A�x�Á�6�2�’�m�6�A�™�J�)�K(O;

�!
i ;

�!
j ) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �s�R�j�K�4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�FC �†

�3 �� �4�@�Æ�s�<�L�j�s�N�u�Ef 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �s�½�K�<�k�6�Ã x(x� 1) > 0 �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•
f �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}L : y = � x
2 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �L�o�7�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�™�³�FC �E�i�6 L �†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�} �E�i�6�™�³�FC �2�’�m�6�A�™�J�)�K�´�6�s�M�j�t�A�J�o�K�s�½�K�s�™�F�j�™�³�FC �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c� �̃Q�J�j�³�L

� x
2 + ln

� x� 1
x

�
= m �Ë�E�^�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �†�	ln2 = 0:7�
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�”�“ �� �2 �� �T�E�m�4�J�E�•g(x) = 2x2 � lnx+ 1 �2�x�@�A�}�7�x�s�É�yx > 0 �†�4�@�Æg0(x) �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Eg �	�s�½�K�J�i�E

�¸�x�Ç�7�}�4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�
 �L�o�7�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �†

�3 �� �s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Kf (x) = 2x+ g(x)
x �7�x�s�É�yx > 0 �Ë�E�™�³�FC �A�x�Á�6�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�s�J

(O;
�!
i ;

�!
j ) �Ë�E�a�2�Â1cm�†

�B�� �4�@�Æ�s�<�L�j�s�Nf 0(x) �F�·�Ÿ �;�Ã f 0(x) = g(x)
x2 �L�o�7�Ä�;�L�2�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef (x) �†

�C �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†

�D�� �F�·�Ÿ �;�Ã �F�Æ�• �A�}D : y = 2x �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�EC �s�D�"�F�E�k�6�Õ

�Q�m�j�J�A�n�A�s�™�C�A�†

�E �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �t�<�M�™�Q�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�EC �Â�6�T�E�m�4�J�E�•f �†

�F�� �F�·�Ÿ �;�Ã���™�³�FC �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�s�÷�7�s�Æ�š �y[0:5;0:6] �† �4�@�Æf
� 1

2

�
�E�i�6 f (2) �L�o�7�Q�6�}�™�³�FC;L

�E�i�6 D �2�’�m�6�A�™�J�)�K�t�A�J�o�K�† �s�4�c�˜ln2 = 0:7 �E�i�6 ln0:6 = � 0:5 �†
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�”�” �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�y�™�4�F�}x > 0 �s�½�Ky = f (x) = x2+ lnx+ 1
x �Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C)

�3 �� �4�@�Æ f 0(x) �L�o�7�F�·�Ÿ �;�Ãf 0(x) > 0�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d) : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6(C) �´�6 + ¥ �†�4�@�Æf (2) �L�o�7�Q�6�}�t�3�ž�s�³�6(C)

�E�i�6�F�Æ�• �A�}�}(d) �† �s�4�K�2ln2 = 0:7 �†
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�”�• �� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1� 2lnx
x �s�R�j�K�Ë�E�™�³�FC �†

�2 �� �L�2lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�FC �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �Q�6�}�™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�s�J(O;
�!
i ;

�!
j ) �J�o�K�† �s�4�c�˜e= 2:7; 2

e = 0:7

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�FC �Õ�Q�m�j�J�A�n�A�s�<�2 �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†
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�”�– �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2
� lnx

x

�
�s�R�j�K�Ë�E�™�³�FC �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �s�<�2�u�E�™�³�FC �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6 �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�FC �E�i�6 �F�Æ�• �A�}D : y = 1 �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}L �t�<�M�F�{�y

�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7A �†

�5 �� �4�@�Æ f
� 1

2

�
�† �Q�6�}�F�Æ�• �A�}L �Õ�Q�m�j�J�A�n�A �E�i�6 �™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K �†�	�s�4�K�2e = 2:7 ; 2

e =
0:7 ; ln2 = 0:7�
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�”�—�� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2
�
1� lnx

x

�
�s�R�j�K�Ë�E�™�³�FC �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�FC �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6 �Q�i�2�Ü�Q�&�ˆf 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ë�u�Ef �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›M �L�Ï�6�™�³�FC �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�L�F�Q�}�Ï �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}L �t�<�M

�F�{�y�E�k�6�™�³�FC �™�A�6�}�7�x�@�m �7M �†

�5 �� �Q�6�}�F�Æ�• �A�}L �E�i�6 �™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�s�4�K�2e= 2:7 ; 2
e = 0:7�
 �†

�6 �� �2�x�@�A�}�A�u�J�š�u�E�7�x�E�o�E�H�i�Ak �s�½�K�s�™�F�j�™�³�FC �s�<�j�J�“�j�c�˜�Q�J�j�³�L 2
�
1� lnx

x

�
= k �Ë�E�]�Q �† �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2

�F�š�6�}�t�<�M�2�x�@�A�}�s�½�K�™�³�FC �T�‚�2�žx0Ox �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†
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�”�˜ �� �s�4�d�˜ �T�E�m�4�J�E�•y = f (x) = ex� 1
ex+ 1 �Ë�E�™�³�FC �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� ���F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�• �s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y�†

�5 �� ���������4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �F�{�y�™�³�FC �™�A�6�}�G�ƒ�i�A�8�š�m�y�s�Æ�y�†

�6 �� �Q�6�}�™�³�FC �s�4�d�ẽ= 2:7 �E�i�6 e� 1 = 0:36 �†
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�”�™�� �s�4�d�˜ �T�E�m�4�J�E�•y = f (x) = ex+ 1
ex� 1 �Ë�E�™�³�FC �†

�2 �� �L�2�t�<�E�2�x�@�A �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6 �Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� ���F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�• �s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y�†

�5 �� �F�Æ�• �A�}(T) : y = 3 �³�A�}�t�3�ž�s�³�6C �™�A�6�}M �† �4�@�Æ�2�n�T�L�s�½�s�E�u�EM �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�t�3�ž�s�³�6C �™�A�6�}

�7�x�@�m �7M �†

�6 �� ���������4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �F�{�y�™�³�FC �™�A�6�}�G�ƒ�i�A�8�š�m�y�s�Æ�y�†

�7 �� �Q�6�}�™�³�FC �s�4�d�ẽ= 2:7 �E�i�6 e� 1 = 0:36 �†
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�•�• �� �s�4�d�˜�T�E�m�4�J�E�•f �t�<�My = f (x) = x2e� x �Ë�E�™�³�FC �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �†

�3 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�}�E�i�6���Õ�Q�m�j�J�A�n�A �†

�4 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�t�3�ž�s�³�6C �™�A�6�}�Õ�F�}�Q�m�j�Q x = 2 �™�Q�F�E�k�6�T�‚�2�ž�Õ�F�Q�m�j�Q�†

�5 �� �L�2�s�<�L�i�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6 �F�L�Ë�s�D�"�F�u�Ef �†

�6 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�†
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�•�‘ �� �s�4�d�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x� 2+ e1� x �Â�6�s�½�K�™�³�FC �†

�2 �� �L�2�t�<�E�2�x�@�A�}D f �E�i�6 �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�F�&�… �2�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F �u�Ef �†

�4 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�t�3�ž�s�³�6C �º�J�o�K�F�Æ�• �A�}L �³�A�}�Â�J�4�M�}�A�™�J�)�K �s�R�j�K�™�Q�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�5 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H���E�i�6�Q�6�}�™�³�F�†
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�•�’ �� �s�4�s�Õ�K�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �t�<�Mf (x) = x+ 2� 4ex

1+ ex �Ë�E�™�³�FC �2�’�m�6�A�™�J�)�K(o;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A f �³�M�Á x ! � ¥ �E�i�6 x ! + ¥ �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �³�M�Á x ! � ¥ �† �L�o�7�Q�i�2�Ü�C�j�Â�x�6�™�³�FC

�s�D�"�F�E�k�6�F�Æ�• �A�}(d1)�†

�4 �� �s�G�•�#�6�È�• �A�}�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�4�Ç�Ef (x) = x� 1+ 4
1+ ex �†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�EC �³�M�Á x ! + ¥ �† �L�o�7�Q�i�2�Ü�C�j�Â�x�6�™�³�FC �s�D�"�F

�E�k�6�F�Æ�• �A�}(d2) �†

�6 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�M�jR �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F�™�A�6�}�7�x�@�m �7�Ë�E�Õ�F�}�Q�m�j�Q x = 0 �†

�7 �� ���Q�6�}�™�³�FC �F�Æ�• �A�}(d1); (d2) �E�i�6 (L) �†
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�•�“ �� �s�4�d�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �t�<�Mf (x) = x� ex� 1
ex+ 1 �Ë�E�™�³�F�2�’�m�6�A�™�J�)�K(O;~i;~j) �a�2�Â�s�M�j�T�‚�2�ž

�K�2 2cm�†

�2 �� �B�� �s�G�•�#�6�È�• �A�}�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�4�Ç�Ef (x) = x� 1+ 2
1+ ex = x+ 1� 2ex

1+ ex �†

�C �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�D�� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 1 �E�i�6 (d2) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�FC �†

�E �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�™�³�FC �E�i�6 �F�Æ�• �A�}(d1); (d2) �†

�3 �� �F�·�Ÿ �;�Ã�T�E�m�4�J�E�•f �º�T�E�m�4�J�E�•�s�Q�Q �† �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F�™�A�6�}�7�x�@�m �7 �Ë�E�Õ�F�}�Q�m�j�Q�s�Q�—�j�Q�n�E�˜�†

�Q�6�}�™�³�FC;(d1); (d2); (L) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†
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�•�” �� �s�4�d�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �t�<�Mf (x) = x+ 2� 4ex

ex+ 2 �Ë�E�™�³�FC �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 2 �E�i�6 (d2) : y = x� 2 �º�Õ�Q�m�i�J�A�n�A�s�™�C�A�u�E�™�³�FC�†�Q�i�2�Ü�C�j�Â�x�6�™�³�FC �s�D�"�F

�E�k�6�F�Æ�• �A�}��(d1); (d2) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}L �F�{�y�™�³�FC �™�A�6�}�7�x�@�m �7A(ln2; ln2)
�†

�5 �� �Q�6�}�™�³�FC;(d1); (d2) �E�i�6 L �†
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�•�• �� �" �� �� �T�E�m�4�J�E�•h(x) = 1+ ex(1� x) �2�x�@�A�}8x 2 R �† �s�½�K�H�m�x�Ç�7�}�4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�}�7�n�L�Q�i�2�Ü�Q�&�ˆ

�u�Eh(x) �s�M�jR �†

�# �� �� �T�E�m�4�J�E�•y = f (x) = 2+ x(1+ ex) �Ë�E�™�³�FC �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�}�†

�3 �� �F�x�I�š�l�Ã y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�Ò�Ç�<�K�s�™�F�j�M�C�‘�G�MA �†

�5 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E �t�3�ž�s�³�6C �º�J�o�K�Õ�Q�m�j�J�A�n�A�s�™�C�Ay = x+ 2 �†

�6 �� �Q�6�}�™�³�F��C �s�M�j�A�™�J�)�K�T�L�A�n�@�L�s�J�†
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�•�– �� �" �� �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( 1� x)ex � 1 �† �4�@�Æf 0(x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef

�	�s�½�K�J�i�E�¸�x�Ç�7�}�4�@�Æ�M�j�J�j�A�™�A�6�}� ¥ �E�i�6 + ¥ �
 �†���Ä�;�L�2�Q�&�ˆ �u�Ef (x) �†

�# �� �� g �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kg(x) = ( 2� x)ex + 2� x �†

�2 �� �4�@�Æ lim
x!� ¥

g(x) �E�i�6 lim
x! + ¥

g(x) �† �4�@�Æg0(x) �† �s�½�K�s�™�F�j�M�C�‘�G�M�t�<�M�Ç�E�s�÷�Q�x�@�o �L�C�j�	A�
 �7�n�L

�Q�i�2�Ü�Q�&�ˆ �u�Eg0(x) �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Eg �†

�3 �� �F�·�Ÿ �;�Ã�t�3�ž�s�³�6(C) �Â�6�T�E�m�4�J�E�•g �Ë�E�F�Æ�• �A�}(D) : y = 2� x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�³�M�Áx �3�i�A

�s�õ� ¥ �† �F�&�ˆ �2�}�C�j�Â�x�6�u�E�t�3�ž�s�³�6(C) �s�D�"�F�E�k�6 (D) �†

�4 �� �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�t�3�ž�s�³�6(C) �t�<�M�™�Q�F�E�k�6 (D) �†

�5 �� �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�L�F�A�}�L�F�Q�}�t�3�ž�s�³�6(C) �†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(o;~i;~j) �† �	�a�2�Â�s�M�j�T�‚�2�ž�s�Q�—�j1cm�
 �†
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�•�—�� f �º�T�E�m�4�J�E�•�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2
� lnx

x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) ���E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�Á�s�<�L�j�s�Nf 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �†���Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}(D) : y = 1 �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M

�F�{�y�™�³�F(C) �™�A�6�}A �†

�5 �� �4�@�Æ f
� 1

2

�
�† �Q�6�}�F�Æ�• �A�}(L) �Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K �†

�	�s�4�K�2e= 2:7; 2
e = 0:7; ln2 = 0:7�
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�•�˜ �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2
�
1� lnx

x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ëf �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�L�F�Q�}�Ï�† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M�F�{�y

�™�³�F(C) �™�A�6�}M �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e= 2:7; 2
e = 0:7�


�6 �� �2�x�@�A�}�A�u�J�š�u�E�7�x�E�o�E�H�i�Ak �s�½�K�s�™�F�j�™�³�F(C) �s�<�j�J�“�j�d�˜�Q�J�j�³�L 2
�
1� lnx

x

�
= k �Ë�E�^�Q�†

�4�@�Æ�u�G�•�™�2�Î�t�G�’�2�F�š�6�}�t�<�M�2�x�E�A�}�s�½�K(C) �T�‚�2�ž(x0ox) �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†
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�•�™�� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1� lnx
x3 �s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}x = 3
p

e �† �4�@�Æf ( 3
p

e) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E �T�E�m�4�J�E�•f �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›M �L�Ï�6�t�3�ž�s�³�6(C) �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T) �t�<�M

�F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7M �†

�5 �� �Q�6�}�F�Æ�• �A�}(T) �E�i�6�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�J�o�K�†�	 e= 2:7; 3
p

e= 1:4; 1
3e = 0:12�
 �† �2�x�@�A�}

�A�u�J�šk �s�<�j�J�“�j�s�Õ�K�N�i�Q�J�j�³�L 1� lnx
x3 > k �s�G�•�#�6�È�• �A�}�7�x�s�É�y�™�4�F�}x > 0 �s�½�K�s�™�F�j�t�3�ž�s�³�6(C)�†
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�–�• �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) = x� 1� 2 ln
�
1� 1

x

�
�E�i�6 (C) �º�™�³�F�u�Ef �†

�2 �� �7�n�L�Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef �†

�3 �� �4�@�Æ lim
x! 1+

f (x) �E�i�6 lim
x! + ¥

f (x) �L�o�7�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C)�†

�4 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �L�o�7�Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K(o;~i;~j) �†

�5 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L f (x) = 3 �Ë�E�^�Q�t�A�J�o�K�4�A�}�s�M�j�7�s�Æ�š �y[2;+ ¥ ) �†

�6 �� �4�@�Æ�™�2�Ô�u�G�•A �t�<�M�s�÷�7�s�Æ�š �y�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}L : y = x� 1 �™�A�*�N�E�k�6�7�s�Æ�š �y2 � x � 4 �† �s�4�c�˜
ln2 = 0:7 �E�i�6 ln3 = 1:1 �†
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�–�‘ �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx 2 D =] � ¥ ;0[[ ]1;+ ¥ [ �s�½�Ky = f (x) = � x
2 + ln

� x� 1
x

�
�s�R�j�K�Ë�E�t�3�ž�s�³�6(C)

�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�J�o�K�†

�2 �� �4�@�Æ lim
x!� ¥

f (x); lim
x! + ¥

f (x); lim
x! 0�

f (x) �E�i�6��lim
x! 1+

f (x) �†�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E�t�3�ž�s�³�6(C)

�†

�3 �� �4�@�Æ �E�i�6 �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �s�F�j�s�4�<�k�6�Ã x(x� 1) > 0 �7�x�s�É�y�™�4�F�}x 2 D �† �4�@�Æ�A�u�J�š�T�F�“�F�L�Ë �E�i�6

�T�A�i�F�L�Ë�u�Ef �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}(L) : y = � x
2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6(C) �†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�} �E�i�6�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�} �J�o�K�	�s�4�K�2e= 2:7; ln2 = 0:7; ln 1
2 =

� ln2 = � 0:7�
 �† �L�2�A�u�J�ša �s�<�j�J�“�j�d�˜�Q�J�j�³�L � x
2 + ln

� x� 1
x

�
= a �Ë�E�^�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �s�½�K�s�™�F�j

�t�3�ž�s�³�6(C)�†
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�–�’ �� f �º�T�E�m�4�J�E�•�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�½�Kf (x) = � x� 2+ 4ex

ex+ 1 �s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@

�L�Ë�{ �M�}(o;~i;~j) �J�o�K�t�<�M�Ë�E�a�2�Â1cm�†

�2 �� �4�@�Æ lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �s�H�Mx ! � ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�F�·�Ÿ �;�Ã f 0(x) � 0 �7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �† �4�@�Æf 0(0); f (0)

�s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �4�M�}�2�n�T�L�s�½�s�EO �º�7�x�@�m �7�L�F�A�}�E�i�6�G�ƒ�i�A�8�š�m�y�L�F�Q�}�™�³�F(C)

�5 �� �4�@�Æ��f (3) �s�R�j�K�Q�6�}�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(o;~i;~j) �† �	�s�4�K�2e3 = 20�
 �s�½�y�™�Ò�K

�N�i�Q�J�j�³�L 4ex

ex+ 1 � x+ 2 �s�½�K�s�™�F�j�t�3�ž�s�³�6(C) �†
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�–�“ �� f �º�T�E�m�4�J�E�•�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�½�Ky = f (x) = � x� 4lnx
x �s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@

�L�Ë�{ �M�}(o;~i;~j) �J�o�K �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†

�3 �� �F�·�Ÿ �;�Ã (L) : y = � x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �† �Q�i�2�Ü�C�j�Â�x�6�L�Ï�6(C) �E�i�6 (L) �†

�4 �� �F�·�Ÿ �;�Ã�s�<�L�j�s�Nf 0(x) < 0 �s�F�j�s�4�<�k�6�Ã x2 + 4� 4 lnx > 0 �7�x�s�É�yx > 0 �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �F�Æ�• �A�}

(D) �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7A �s�R�j�K �™�Q�F�E�k�6�F�Æ�• �A�}(L) �† �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7A �E�i�6�Q�J�j�³�L�u�E�F�Æ�• �A�}
(D) �†

�5 �� ���Q�6�}(L); (D) �E�i�6 (C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(o;~i;~j) �s�½�K�K�2��e= 2:7; 4
e = 1:5 �† �s�4�K�2S(a) �º�™�2

�Î�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K �™�³�F(C) �E�i�6 �Õ�Q�m�j�J�A�n�A�s�™�C�A(L) �t�<�M�™�A�*�N�E�k�6 1 � x � a �†���L�2�A�u�J�ša �s�<�j�J�“�j�d�˜

S(a) = 2 �a�2�Â�u�G�• �†
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�–�” �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) = lnx
x2 �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �†�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6 �Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�™�A�6�}x =
p

e �†�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}(d) �t�<�M�F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7M(1;0) �† �Q�6�}(d) �E�i�6(C) �2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�t�A�J�o�K�†

�	�s�4�K�2
p

e= 1:6; 1
2e = 0:2�
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�–�• �� �T�E�m�4�J�•f �2�x�@�A�}�s�½�Ky = f (x) = x� 1+ 2e� x �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2 lim
x!� ¥

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �u�E�™�³�FC �† �F�·�Ÿ �¼�Ãf �Ë�E�T�F�“�F�L�Ë�™�A�6�}x = ln2 �†

�3 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �L�2�Q�J�j�³�L�F�Æ�• �A�}L2 �t�<�M�F�{�y�™�³�FC �™�A�6�}�7�x�@�m �7A(0;1) �†

�4 �� �Q�6�}�F�Æ�• �A�}L1;L2 �s�÷�2�’�m�6�A�™�J�)�K�T�L�s�½�s�E�t�A�J�o�K�† �s�4�d�˜ln2 = 0:7 �†

�5 �� �4�@�Æ�™�2�Î�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �™�³�FC �F�Æ�• �A�}x = 0 �E�i�6 x = 1 �†
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�–�– �� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1� 2lnx
x �s�R�j�K�Ë�E�™�³�FC �†

�2 �� �L�2 lim
x! + ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6 �s�<�2�u�E�™�³�FC �†

�3 �� �����4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �Q�6�}�™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�T�L�s�½�s�E�t�A�J�o�K�† �s�4�d�˜e= 2:7; 2
e = 0:7 �†

�5 �� �4�@�Æ�™�2�Î�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�FC �Õ�Q�m�j�J�A�n�A�s�<�2 �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†
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�–�—�� �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2+ lnx
x2 �s�R�j�K�Ë�E�™�³�FC �†

�2 �� �L�2 lim
x! + ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6 �s�<�2�u�E�™�³�FC �†

�3 �� �����4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�FC �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�† �Q�6�}�™�³�FC �s�÷�2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�J�o�K�† �s�4

�d� ẽ= 2:7;e0:5 = 1:65 �†

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K(C) �Õ�Q�m�j�J�A�n�A�s�<�2 �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e0:5 �†
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�–�˜ �� f �º�T�E�m�4�J�E�• �2�x�@�A�}�s�M�jR �s�½�Kf (x) = 4� x� e� x �† �s�4�Â�6�s�½�KC �º�™�³�F�L�F�Q�}�Ï�†

�" �� �2 �� �L�2 lim
x! + ¥

f (x)

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}D �Ë�E�Q�J�j�³�L y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�u�E�t�3�ž�s�³�6C �†

�4 �� �s�A�j�t�3�ž�s�³�6C �s�÷�s�M�j�^�s�™�³�J�F�Æ�• �A�}D �† �7�n�L�F�&�ˆ �2�}�†

�5 �� �s�G�•�#�6�È�• �A�}�Ã�™�4�F�}�7�x�E�o�E�H�i�Ax; f (x) = 4ex� xex� 2
ex

�6 �� �L�2 lim
x!� ¥

f (x) �	�s�™�F�j�M�C�‘�G�Mlim
x!� ¥

xex = 0 �


�# �� �2 �� �4�@�Æ f 0(x) �† �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �† �2�x�@�A�}�A�u�J�š�H�i�A���u�E�T�A�i�F�L�Ë�L�F�Q�}f �†

�3 �� A �º�7�x�@�m �7�s�÷�s�M�j�t�3�ž�s�³�6C �t�<�M�Ë�E�Õ�F�}�Q�m�j�Q 0 �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�t�3�ž�s�³�6C �™�A�6�}A �†

�4 �� �F�·�Ÿ �;�Ã f (x) = 0 �Ë�E�7�s�J�š�j�K�t�A�J�o�K�4�A�}�t�<�M�Â�6�s�½�Kb �s�÷�2�’�m�6�7�s�Æ�š �y[� 1;0] �†
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�–�™�� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jI =] 0;+ ¥ [ �s�½�Kf (x) = x+ lnx
x2 �†

�" �� �� h �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jI �s�½�Kh(x) = � x+ 1� 2 lnx �4�@�Æh(1) �E�i�6�Q�i�2�Ü�T�s�B�L�Ê�H�u�Eh(x) �s�½�K

�s�4�J�i�E�A�™�J�*�N�s�Õ�K�4�@�Æ�M�j�J�j�A�u�Eh(x) �™�A�6�}0 �E�i�6 + ¥ �s�S�j�K�†

�# �� �2 �� �4�@�Æ�M�j�J�j�A�u�Ef (x) �™�A�6�}0 �E�i�6 + ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �u�E�T�E�m�4�J�E�•f (x) �†

�4 �� �F�·�Ÿ �;�Ã�s�÷�s�M�jI ; f 0(x) �Ë�E�Q�&�ˆ �<�n�7h(x) �†

�5 �� �Ä�;�K�2�T�s�B�L�Ê�H�u�Ef (x) �s�M�jI �E�i�6�Q�6�}�™�³�FC �u�Ef (x) �s�÷�s�M�j�F�š�6�}�™�F�½�F�}�s�½�K�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}
(o;~i;~j)
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�—�•�� �" �� �� �s�4�Ë�E�T�E�m�4�J�E�•g �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kg(x) = x2 + lnx �†

�2 �� �B�� �F�·�Ÿ �;�Ã g �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �†
�C �� �4�@�Æg(1) �†

��
�3 �� �Ä�;�K�2�H �j�M�C�‘�G�M�u�E�Q�x�E�o�L �C�j1 �F�&�… �2�}�M�C�‘�G�M�´�6�s�™�³�J�ˆ �s�F�jx � �s�Æ�yx2 + lnx � 1 �E�i�6 �s�F�j

0 < x � 1 �s�Æ�yx2 + lnx � 1 �†
�4 �� �2�x�@�A�}�Q�&�ˆ �u�E�2�s�E�Ü�Jx2 + lnx� 1 �³�M�Á x �s�÷�s�M�j(0;+ ¥ )�†

�# �� �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�K��f (x) = x+ 1� lnx
x �E�i�6�Â�6�s�½�K�™�³�FC �L�F�Q�}�Ï�2�’�m�6�A�™�J�)�K

�T�L�A�n�@�L�s�J(O;~i;~j) �†

�2 �� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}0 �E�i�6 ¥ �	�s�½�K�<�k�6�Ã lim
x! + ¥

lnx
x = 0�


�3 �� �F�·�Ÿ �;�Ã�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f �4�lf 0(x) = x2+ lnx� 1
x2 �†

�4 �� �s�™�F�j�M�C�‘�G�M�t�G�’�2A �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �E�i�6 �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �s�M�j(0;+ ¥ ) �†

�5 �� �B���F�·�Ÿ �;�Ã�F�Æ�• �A�}(D) �Ë�E�Q�J�j�³�L y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�õ�E�k�6C �™�A�6�}+ ¥ �†

�C���Q�i�2�Ü�C�j�Â�x�6C �s�D�"�F�E�k�6 D �E�i�6�F�&�… �2�}�2�n�T�L�s�½�s�E�u�E �7�x�@�m �7�™�F�Q�H�›I �L�Ï�6�™�³�FC �E�i�6 D �† �Q�6�}D
�E�i�6C �†
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�—�‘ �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR � f� 2;2g �s�½�Kf (x) = 2x2

x2� 4 �†

�2 �� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}� ¥ ; �™�A�6�}+ 2; �™�A�6�}� 2; �E�i�6 �™�A�6�}+ ¥ �† �7�n�L�F�&�… �2�}�T�x�H�j�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6

�Õ�Q�m�j�J�A�n�A�:�L�L�F�Q�}�™�³�F�u�E�T�E�m�4�J�E�•f �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6 �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �Q�6�}�s�÷�s�M�j�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}
�

O;
�!
i ;

�!
j

�
�™�³�F�Â�6�T�E�m�4�J�E�•f �†
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�—�’ �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 1� 3ex

1+ ex �† �s�4�Â�6�s�½�KC �™�³�F�L�F�Q�}�Ï�s�÷�2�’�m�6�F�š�6�}�™�F�½�F�}�s�½�K

�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;
�!
i ;

�!
j ) �†

�2 �� �F�·�Ÿ �;�Ã f (x) = x+ 1� 4ex

1+ ex �E�i�6 �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ �† �™�Ò�K�F�x�I�š�l�Ã�F�Æ�• �A�}d1 �t�<�M�Ë�E�Q�J�j�³�L

y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�õ�E�k�6C �™�A�6�}� ¥ �† �Q�i�2�Ü�C�j�Â�x�6�u�EC �s�D�"�F�E�k�6�F�Æ�• �A�}d1 �†

�3 �� �4�@�Æ�M�j�J�j�A f �™�A�6�}+ ¥ �† �™�Ò�K�F�x�I�š�l�Ã�F�Æ�• �A�}d2 �Ë�E�Q�J�j�³�L y = x� 3 �º�Õ�Q�m�j�J�A�n�A�s�õ�E�k�6�™�³�FC �™�A�6�}

+ ¥ �†�Q�i�2�Ü�C�j�Â�x�6�u�E�™�³�FC �s�D�"�F�E�k�6�F�Æ�• �A�}d2 �†

�4 �� �B�� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6 �F�·�Ÿ �;�Ã�™�4�F�}�7�x�E�o�E�H�i�Ax; f (x) =
�

ex� 1
ex+ 1

� 2
�†

�C �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �Q�6�}�™�³�FC �E�i�6 �Õ�Q�m�j�A�A�n�Ad1 �E�i�6 d2 �L�F�Q�}�Ï �†

�7�s�J�š�j�K��
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�—�“ �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(1;+ ¥ ) �s�½�Kf (x) = � x+ 4+ ln
� x+ 1

x� 1

�
�† �s�4�Â�6�s�½�K(C) �™�³�F�L�F�Q�}�Ï�s�÷�2�’�m�6

�F�š�6�™�F�½�F�}�s�½�K�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}1 �E�i�6�™�A�6�}+ ¥ �†

�3 �� �™�Ò�K�F�x�I�š�l�Ã�s�÷�s�M�j(1+ ¥ ) �s�4�Ç�E�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f �4�lf 0(x) = � (x2+ 1)
(x+ 1)(x� 1) �† �Q�i�2�Ü�T�s�B�L�Ê�H�u�E �T�E�m�4�J�E�•

f �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �s�M�j(1;+ ¥ ) �†

�4 �� a: �F�·�Ÿ �;�Ã�F�Æ�• �A�}d1 �t�<�M�Ë�E�Q�J�j�³�L y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�E�k�6�™�³�F(C) �™�A�6�}+ ¥ �†

b: �F�·�Ÿ �;�Ã�7�x�s�É�y�™�4�F�}x �s�M�j(1;+ ¥ ) �
 x+ 1
x� 1 > 1 �E�i�6�Ä�;�K�2�³�L�s�™�F�"�F�s�D�"�F�C�j�Â�x�6�u�E�™�³�F(C) �s�D�"�F�E�k�6 d1

�†

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�s�÷�s�M�j(C)�t�<�M�F�Æ�• �A�}�F�{�yd2 �s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7�s�E�y�Ë�E�s�J�4�m�@�™�Ç�F�}�C�i�Q

�s�Q�—�j� 5
3 �E�i�6�Q�L�s�Q�L�Q�J�j�³�L�u�E�F�Æ�• �A�}�F�{�yd2 �s�E�y�†

�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�Ad1 �E�i�6�F�Æ�• �A�}�F�{�yd2 �† �s�™�F�j�A�u�J�š�™�F�t�R�Mln3 = 1:1 �E�i�6�™�³�F(C) �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q

�™�A�6�}�7�x�@�m �7[4:5;0]

�7�s�J�š�j�K��
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�—�”�� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 2� 4ex

ex+ 3 �† �s�4�Â�6�s�½�K�™�³�F�L�F�Q�}�Ï�s�÷�2�’�m�6�F�š�6�}�™�F�½�F�}�s�½�K

�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;
�!
i ;

�!
j ) �†

�2 �� �B�� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ �E�i�6 + ¥ �†

�C �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E�™�³�FC �s�D�"�F�E�k�6�F�Æ�• �A�}d1 �t�<�M�Ë�E�Q�J�j�³�L y = x+ 2 �†

�3 �� �B�� �™�Ò�K�F�x�I�š�l�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax ; f 0(x) =
�

ex� 3
ex+ 3

� 2
�†

�C �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�M�jR �E�i�6 �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �B�� �s�A�j�s�4�Õ�7�Ã�Ì�{ �6�Á�7�x�s�É�y�F�Æ�• �A�}�F�{�yd2 �E�k�6C �™�A�6�}�7�x�@�m �7I �t�<�M�Ë�Ex = ln(3) �†

�C �� �Q�i�2�Ü�C�j�Â�x�6�u�E�™�³�FC �s�D�"�F�E�k�6�F�Æ�• �A�}�F�{�yd2 �†

�5 �� �B�� �F�·�Ÿ �;�Ã�F�Æ�• �A�}�F�{�y(d3) �s�õ�E�k�6C �™�A�6�}�7�x�@�m �7x = 0 �Ë�E�Q�J�j�³�L y = 1
4x+ 1�†

�C �� �s�½�K�Q�E�—�A�} �Ã�7�x�@�m �7I �º �G�ƒ�i�A�8�š�m�y�u�E�™�³�FC �E�i�6 �2�’�m�6�A�u�J�š �™�F�t�R�M�u�Eln(3) �7�n�L�Q�6�}�™�³�FC �E�i�6

�F�Æ�• �A�}�F�{�yd1;d2;d3 �† �	�s�÷�s�M�j�A�™�J�)�K�s�E�y�J�o�K�a�2�Â�s�Q�—�j2cm�
 �†

�7�s�J�š�j�K��
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�—�•�� �J���E�Ž�j�Í�9�³�L�Ë�’ �2�}�Ë�E�Õ�K�m30�¹�’ �x�Ç�E�K�2�™�Ç�2�}�7�x�E�o�E1000�<�m�Î�š �s�õ�s�G�‡�j�s�÷�D�Æ�µ�L�J�o�K�s�½�K�C�C�o�M�Ç�E�T�™�Â�³�L�™�Ç�2�}

�Q�Ë�Q 11% �2�’�m�6�J�o�K�¹�’ �x�† �s�H�M�7�n�M�E�i�N�A�Ž�E�•�Õ�K�m60 �¹�’ �x �s�A�j�µ�A�}�Ç�E�™�Ç�2�}�Q�L�m�F�Ä�x�6�T�Q�}�7�x�E�o�E�F�{�m�Æ�— �E �s�F�j�D�Æ�µ�L

�C�n�Ä�A�}�™�Ç�2�}�º�F�E�Ž�F�Æ�• �F�}� 

�7�s�J�š�j�K��

�—�–�� �s�÷�C�j�™�2�)�6�J�o�K�³�M�H�j�’�•�¹�’ �x�J�m�E �Ë�E�™�F�º�9�E�7�x�E�o�E60000�Æ�2�} �s�R�j�K�7�x�E�o�E���™�F�º�9�E�Ë�E�³�L�s�2�j�E�s�S�j�6�s�½�K�T�™�Â

�J�o�K�T�s�B�L�º�L�s�L�"�6�Í�M�}�¹�’ �x�† �s�F�j�F�7�ƒ�m�F�“�E�’�Ë�E�™�F�º�9�E�7�x�E�o�E150000�Æ�2�} �L�2�T�™�Â�2�x�s�@�j�E�u�E�7�x�E�o�E�™�F�º�9�E�2�’�m�6�C�j�™�2�)�6
�s�E�y�†
�7�s�J�š�j�K��





�t�G�’�2�<�x�s�Á�y�™�Ò�K�t�G�’�2�<�x�s�Á�y�™�Ò�K

�<�x�s�Á�y�™�Ò�K �s�J�s�L�"�E�C�j �‘ �ˆ �T�E�m�4�J�E�•�Q�E�i�Ä�E

�2�� �7�s�J�š�Ê�K�Q�x�@�o �L�H�R�m�s�™�9�Ê�Q�s�L �Ê�Q�	�.�$�2�


�� �� �� �� �� �� �� �� �� ����
�4 �2 �3 �4 �3 �2 �3 �3 �3 �4

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�4 �2 �4 �3 �3 �2 �4 �2 �2 �4

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�3 �3 �2 �4 �4 �4 �2 �3 �3 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�3 �4 �2 �4 �3 �3 �2 �3 �3 �3

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�4 �3 �4 �3 �4 �3 �3 �3 �4 �3

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �3 �3 �3 �3 �3 �3 �2 �3 �4

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�3 �4 �3 �2 �3 �3 �2 �3 �3 �3

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�3 �3 �2 �3 �3 �3 �3 �3 �3 �3

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�3 �3 �3 �2 �3 �2 �3 �3 �3 �3

���� ���� ���� ���� ���� ���� ���� ���� ���� ������
�2 �3 �3 �5 �3 �3 �3 �3 �3 �3
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�3�� �<�x�s�Á�y�™�Ò�K�M�J�¡�i�A�u�E�M�x�Ó�A�}�T�E�m�N�A�Ž�E�•

�M�x�Ó�A�}�C�j �‘

�L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) = 2x+ 3

�3 �� f (x) =
p

x+ 1

�4 �� f (x) =
p

x2 � 1

�5 �� f (x) =
x� 1
x+ 2

�6 �� f (x) =
x2 � 1
x� 3

�7 �� f (x) =
1

p
x� 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) = 2x+ 3 �ˆ
�T�E�m�4�J�E�•f (x) �º�T�E�m�4�J�E�•�H�R�m�Å �2�x�@�A�}�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = R = ( � ¥ ;+ ¥ ) �†

�3 �� f (x) =
p

x+ 1 �ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A�2�s�E�Ü�J�s�™�³�J�Í�{ �>�j�³�M�}�J�i�E�T�N�i�9�…�Ë�E �ˆ

x+ 1 � 0 () x � � 1

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = [ � 1;+ ¥ ) �†

�4 �� f (x) =
p

x2 � 1 �ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A �ˆ

x2 � 1 � 0 () (x� 1)(x+ 1) � 0 () x � � 1 �^ x � 1

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = ( � ¥ ; � 1] [ [1;+ ¥ ) �†

�5 �� f (x) =
x� 1
x+ 2

�ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A�Ê�4�t�F�6�3�m�Q�H�j�Q�n�E�˜ �ˆ

x+ 2 6= 0 () x 6= � 2

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = R n f� 2g = ( � ¥ ; � 2) [ (� 2;+ ¥ ) �†

�6 �� f (x) =
x2 � 1
x� 3

�ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A�Ê�4�t�F�6�3�m�Q�H�j�Q�n�E�˜ �ˆ

x� 3 6= 0 () x 6= 3

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = R n f 3g = ( � ¥ ;3) [ (3;+ ¥ ) �†
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�7 �� f (x) =
1

p
x� 2

�ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A�2�s�E�Ü�J�s�™�³�J�Í�{ �>�j�³�M�}�s�÷�Ê�4�t�F�6�N�i�9�…�Ë�E�½�7�}�´�A �ˆ

x� 2 > 0 () x > 2

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = ( 2;+ ¥ ) �†

�M�x�Ó�A�}�C�j �’

�L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =

p
x2 � 1
x� 2

�3 �� f (x) =

p
x2 � 1
x+ 3

�4 �� f (x) =
x2 � 3x+ 4

x� 1

�5 �� f (x) =
p

x2 � 4x+ 3

�6 �� f (x) =
p

x2 � 4+

p
x2 � 9
x� 1

�7 �� f (x) =

p
x2 � 4
x� 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =

p
x2 � 1
x� 2

�ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A

(
x2 � 1 � 0
x� 2 6= 0

()

(
x 2 (� ¥ ; � 1] [ [1;+ ¥ )
x 6= 2

�†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = (( � ¥ ; � 1] [ [1;+ ¥ )) n f 2g �†

�3 �� f (x) =

p
x2 � 1
x+ 3

�ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A

(
x2 � 1 � 0
x+ 3 6= 0

()

(
x 2 (� ¥ ; � 1] [ [1;+ ¥ )
x 6= � 3

�†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = (( � ¥ ; � 1] [ [1;+ ¥ )) n f� 3g �†

�4 �� f (x) =
x2 � 3x+ 4

x� 1
�ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A�Ê�4�t�F�6x� 1 6= 0 () x 6= 1 �†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = R n f 1g = ( � ¥ ;1) [ (1;+ ¥ ) �†

�5 �� f (x) =
p

x2 � 4x+ 3 �ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�Ax2 � 4x+ 3 � 0 () (x� 1)(x� 3) � 0 �†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = ( � ¥ ;1] [ [3;+ ¥ ) �†

�6 �� f (x) =
p

x2 � 4+

p
x2 � 9
x� 1

�ˆ
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�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A

8
><

>:

x2 � 4 � 0 () j xj � 2
x2 � 9 � 0 () j xj � 3
x� 1 6= 0 () x 6= 1

�†

�™�F�Q�H�›�u�E�M�2�•�3�@�‹ �Ä�x�6�F�j�4�ljxj � 3 �†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = ( � ¥ ; � 3] [ [3;+ ¥ ) �†

�7 �� f (x) =

p
x2 � 4
x� 2

�ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A

(
x2 � 4 � 0 () j xj � 2
x� 2 6= 0 () x 6= 2

() x � � 2 �^ x > 2 �†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = ( � ¥ ; � 2] [ (2;+ ¥ ) �†

�M�x�Ó�A�}�C�j �“

�L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) = ex

�3 �� f (x) = ex � 1

�4 �� f (x) =
ex

x� 1

�5 �� f (x) = ln(x2 � 4x+ 3)

�6 �� f (x) = x+ 1+
lnx
x

�7 �� f (x) = ln
�

x� 1
x

�

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) = ex =) D = R = ( � ¥ ;+ ¥ ) �†

�3 �� f (x) = ex � 1 =) D = R = ( � ¥ ;+ ¥ ) �†

�4 �� f (x) =
ex

x� 1
=) x� 1 6= 0 =) D = R n f 1g �†

�5 �� f (x) = ln(x2 � 4x+ 3) �ˆ �M�2�•�3�@�‹x2 � 4x+ 3 > 0 () (x� 1)(x� 3) > 0 =) D = ( � ¥ ;1) [ (3;+ ¥ ) �†

�6 �� f (x) = x+ 1+
lnx
x

�ˆ �M�2�•�3�@�‹x > 0 �E�i�6 x 6= 0 =) D = ( 0;+ ¥ ) �†

�7 �� f (x) = ln
�

x� 1
x

�
�ˆ �M�2�•�3�@�‹

x� 1
x

> 0 () x(x� 1) > 0 =) D = ( � ¥ ;0) [ (1;+ ¥ ) �†

�M�x�Ó�A�}�C�j �”

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ
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�2 �� f (x) =
2x+ 1
x� 2

�3 �� f (x) =
1� x
x� 2

�4 �� f (x) =
2� 3x
x+ 1

�5 �� f (x) =
2+ 3x
1� x

�6 �� f (x) =
x+ 1

x2 + 2x+ 1

�7 �� f (x) =

p
x2 + 1

x2 + 3x+ 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
2x+ 1
x� 2

�ˆ

lim
x! 2+

f (x) = + ¥ �E�i�6 lim
x! 2�

f (x) = � ¥ =) x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�3 �� f (x) =
1� x
x� 2

�ˆ

lim
x! 2+

f (x) = � ¥ �E�i�6 lim
x! 2�

f (x) = + ¥ =) x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�4 �� f (x) =
2� 3x
x+ 1

�ˆ

lim
x!� 1+

f (x) = + ¥ �E�i�6 lim
x!� 1�

f (x) = � ¥ =) x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�5 �� f (x) =
2+ 3x
1� x

�ˆ

lim
x! 1+

f (x) = � ¥ �E�i�6 lim
x! 1�

f (x) = + ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�6 �� f (x) =
x+ 1

x2 + 2x+ 1
=

1
x+ 1

�	�7�x�s�É�yx 6= � 1�
 �ˆ

lim
x!� 1

f (x) = ¥ =) x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�7 �� f (x) =

p
x2 + 1

x2 + 3x+ 2
=

p
x2 + 1

(x+ 1)(x+ 2)
�ˆ

lim
x!� 1

f (x) = ¥ =) x = � 1 �E�i�6 lim
x!� 2

f (x) = ¥ =) x = � 2 �º�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L �†

�M�x�Ó�A�}�C�j �•

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
1� x
2x� 1

�3 �� f (x) =
3x+ 1
x+ 1

�4 �� f (x) =
2+ 3x
x2 � 1

�5 �� f (x) =
2+ 3x

x2 � x+ 2

�6 �� f (x) =
x+ 1

x2 + 3x� 4

�7 �� f (x) =

p
x2 + 1

x2 � 3x+ 2
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�2 �� f (x) =
1� x
2x� 1

�ˆ 2x� 1 = 0 () x =
1
2

�	�Ê�4�K�2�3�m�Q�H�j0�
 =) x =
1
2

�º�Õ�Q�m�j�J�A�n�A�:�L �†

�3 �� f (x) =
3x+ 1
x+ 1

�ˆ x+ 1 = 0 () x = � 1 =) x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�4 �� f (x) =
2+ 3x
x2 � 1

�ˆ x2 � 1 = 0 () x = � 1 =) x = 1 �E�i�6 x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�5 �� f (x) =
2+ 3x

x2 � x+ 2
�ˆ D= � 7 < 0 =) x2 � x+ 2 > 0;8x =) �µ�— �E�Õ�Q�m�j�J�A�n�A�:�L�s�C�†

�6 �� f (x) =
x+ 1

x2 + 3x� 4
=

x+ 1
(x� 1)(x+ 4)

=) x = 1 �E�i�6 x = � 4 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�7 �� f (x) =

p
x2 + 1

x2 � 3x+ 2
=

p
x2 + 1

(x� 1)(x� 2)
=) x = 1 �E�i�6 x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�M�x�Ó�A�}�C�j �–

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
3� x

(2x� 1)2

�3 �� f (x) =
3x+ 1

x2 � 4x+ 3

�4 �� f (x) =
2+ 3x

x2 � 5x+ 6

�5 �� f (x) =
1

x2 � x+ 2

�6 �� f (x) =
x+ 1

x2 � 3x� 4

�7 �� f (x) =

p
x2 � 1

x2 � 3x� 4

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
3� x

(2x� 1)2 �ˆ 2x� 1 = 0 () x =
1
2

=) x =
1
2

�º�Õ�Q�m�j�J�A�n�A�:�L �†

�3 �� f (x) =
3x+ 1

x2 � 4x+ 3
=

3x+ 1
(x� 1)(x� 3)

=) x = 1 �E�i�6 x = 3 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�4 �� f (x) =
2+ 3x

x2 � 5x+ 6
=

2+ 3x
(x� 2)(x� 3)

=) x = 2 �E�i�6 x = 3 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�5 �� f (x) =
1

x2 � x+ 2
�ˆ D= � 7 < 0 =) �µ�— �E�Õ�Q�m�j�J�A�n�A�:�L�s�C�†

�6 �� f (x) =
x+ 1

(x+ 1)(x� 4)
=

1
x� 4

�	x 6= � 1�
 �ˆ lim
x!� 1

f (x) = �
1
5

�J�i�E�t�J�E�Õ�Q�m�j�J�A�n�A�s�C �Æ�x�c�˜x = 4 �º�Õ�Q�m�j�J�A�n�A

�:�L�t�A�J�o�K�4�A�} �†
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�7 �� f (x) =

p
x2 � 1

(x+ 1)(x� 4)
�ˆ lim

x!� 1�
f (x) = + ¥ �E�i�6 lim

x! 4
f (x) = ¥ =) x = � 1 �E�i�6 x = 4 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�M�x�Ó�A�}�C�j �—

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
2x+ 1
x� 2

�3 �� f (x) =
1� x
x� 2

�4 �� f (x) =
2� 3x
x+ 1

�5 �� f (x) =
2+ 3x
1� x

�6 �� f (x) =
x2 + 1

x2 + 2x+ 1

�7 �� f (x) =
x2 + 1

x2 + 3x+ 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
2x+ 1
x� 2

=) lim
x!� ¥

f (x) = 2 =) y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�3 �� f (x) =
1� x
x� 2

=) lim
x!� ¥

f (x) = � 1 =) y = � 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�4 �� f (x) =
2� 3x
x+ 1

=) lim
x!� ¥

f (x) = � 3 =) y = � 3 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�5 �� f (x) =
2+ 3x
1� x

=) lim
x!� ¥

f (x) = � 3 =) y = � 3 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�6 �� f (x) =
x2 + 1

x2 + 2x+ 1
=) lim

x!� ¥
f (x) = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�7 �� f (x) =
x2 + 1

x2 + 3x+ 2
=) lim

x!� ¥
f (x) = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�M�x�Ó�A�}�C�j �˜

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 + 3x+ 2
x2 + 4x+ 5

�3 �� f (x) =
x2 � 3x+ 2
x2 + 4x+ 11

�4 �� f (x) =
2x2 + 3x+ 2

� x2 + 4x

�5 �� f (x) =
3x2 + 3x+ 2

� 2x2 + 5

�6 �� f (x) =
x2 � 3x� 2

� 2x2 + 4x+ 5

�7 �� f (x) =
11x2 + 3x+ 2
x2 + 8x+ 1

�<�x�s�Á�y�™�Ò�K
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�2 �� f (x) =
x2 + 3x+ 2
x2 + 4x+ 5

=) lim
x!� ¥

f (x) = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�3 �� f (x) =
x2 � 3x+ 2
x2 + 4x+ 11

=) lim
x!� ¥

f (x) = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�4 �� f (x) =
2x2 + 3x+ 2

� x2 + 4x
=) lim

x!� ¥
f (x) = � 2 =) y = � 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�5 �� f (x) =
3x2 + 3x+ 2

� 2x2 + 5
=) lim

x!� ¥
f (x) = �

3
2

=) y = �
3
2

�º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�6 �� f (x) =
x2 � 3x� 2

� 2x2 + 4x+ 5
=) lim

x!� ¥
f (x) = �

1
2

=) y = �
1
2

�º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�7 �� f (x) =
11x2 + 3x+ 2
x2 + 8x+ 1

=) lim
x!� ¥

f (x) = 11 =) y = 11 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�M�x�Ó�A�}�C�j �™

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
3x+ 2

x2 + 4x+ 5

�3 �� f (x) =
x2 + 2

x2 + 4x+ 11

�4 �� f (x) =
2x2 + 3x+ 2

� x3 + 4x

�5 �� f (x) =
x2 � 3x+ 12

� 2x2 + 5

�6 �� f (x) =
x2 + 23x� 12
� 2x2 + 4x+ 5

�7 �� f (x) =
� 4x2 + 3x+ 2
3x2 + 8x+ 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
3x+ 2

x2 + 4x+ 5
=) lim

x!� ¥
f (x) = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�3 �� f (x) =
x2 + 2

x2 + 4x+ 11
=) lim

x!� ¥
f (x) = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�4 �� f (x) =
2x2 + 3x+ 2

� x3 + 4x
=) lim

x!� ¥
f (x) = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�5 �� f (x) =
x2 � 3x+ 12

� 2x2 + 5
=) lim

x!� ¥
f (x) = �

1
2

=) y = �
1
2

�º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�6 �� f (x) =
x2 + 23x� 12
� 2x2 + 4x+ 5

=) lim
x!� ¥

f (x) = �
1
2

=) y = �
1
2

�º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�7 �� f (x) =
� 4x2 + 3x+ 2
3x2 + 8x+ 1

=) lim
x!� ¥

f (x) = �
4
3

=) y = �
4
3

�º�Õ�Q�m�j�J�A�n�A�s�<�2 �†
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�M�x�Ó�A�}�C�j �‘�•

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 + 3x+ 1

x� 2

�3 �� f (x) =
1� x� x2

x� 2

�4 �� f (x) =
2� 3x+ x2

x+ 1

�5 �� f (x) =
2+ 3x� 2x2

1� x

�6 �� f (x) =
x2 + 4x+ 1

2x+ 1

�7 �� f (x) =
x2 + 3x+ 8

3x+ 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + 3x+ 1

x� 2
= x+ 5+

11
x� 2

�ˆ

�s�½�K lim
x!� ¥

11
x� 2

= 0 �Æ�x�c�˜�F�Æ�• �A�}y = x+ 5 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F �†

�3 �� f (x) =
� x2 � x+ 1

x� 2
= � x� 3�

5
x� 2

�ˆ

�s�½�K lim
x!� ¥

� 5
x� 2

= 0 �Æ�x�c�˜�F�Æ�• �A�}y = � x� 3 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F �†

�4 �� f (x) =
x2 � 3x+ 2

x+ 1
= x� 4+

6
x+ 1

�ˆ

�s�½�K lim
x!� ¥

6
x+ 1

= 0 �Æ�x�c�˜�F�Æ�• �A�}y = x� 4 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F �†

�5 �� f (x) =
� 2x2 + 3x+ 2

1� x
= 2x� 1+

3
1� x

�ˆ

�s�½�K lim
x!� ¥

3
1� x

= 0 �Æ�x�c�˜�F�Æ�• �A�}y = 2x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F �†

�6 �� f (x) =
x2 + 4x+ 1

2x+ 1
=

1
2

x+
7
4

�
3

4(2x+ 1)
�ˆ

�s�½�K lim
x!� ¥

� 3
4(2x+ 1)

= 0 �Æ�x�c�˜�F�Æ�• �A�}y =
1
2

x+
7
4

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�7 �� f (x) =
x2 + 3x+ 8

3x+ 2
=

1
3

x+
7
9

+
58

9(3x+ 2)
�ˆ

�s�½�K lim
x!� ¥

58
9(3x+ 2)

= 0 �Æ�x�c�˜�F�Æ�• �A�}y =
1
3

x+
7
9

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�M�x�Ó�A�}�C�j �‘�‘

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ
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�2 �� f (x) =
x2 + 3x+ 2

4x+ 5

�3 �� f (x) =
x2 � 3x+ 2

4x+ 11

�4 �� f (x) =
x2 + 3x+ 2

4x+ 1

�5 �� f (x) =
3x2 + x+ 2

2x+ 5

�6 �� f (x) =
x2 � 3x� 2

4x+ 5

�7 �� f (x) =
11x2 + 3x+ 2

2x+ 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + 3x+ 2

4x+ 5
=

1
4

x+
7
16

�
3

16(4x+ 5)
=) y =

1
4

x+
7
16

�†

�3 �� f (x) =
x2 � 3x+ 2

4x+ 11
=

1
4

x�
23
16

+
285

16(4x+ 11)
=) y =

1
4

x�
23
16

�†

�4 �� f (x) =
x2 + 3x+ 2

4x+ 1
=

1
4

x+
11
16

+
21

16(4x+ 1)
=) y =

1
4

x+
11
16

�†

�5 �� f (x) =
3x2 + x+ 2

2x+ 5
=

3
2

x�
13
4

+
73

4(2x+ 5)
=) y =

3
2

x�
13
4

�†

�6 �� f (x) =
x2 � 3x� 2

4x+ 5
=

1
4

x�
17
16

+
53

16(4x+ 5)
=) y =

1
4

x�
17
16

�†

�7 �� f (x) =
11x2 + 3x+ 2

2x+ 1
=

11
2

x�
5
4

+
13

4(2x+ 1)
=) y =

11
2

x�
5
4

�†

�M�x�Ó�A�}�C�j �‘�’

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 + 4x+ 5

3x+ 2

�3 �� f (x) =
x2 + 2x+ 3

x+ 1

�4 �� f (x) =
2x2 + 3x+ 2

4x� 1

�5 �� f (x) =
x2 � 3x+ 12

5x+ 2

�6 �� f (x) =
x2 + 23x� 12

4x+ 5

�7 �� f (x) =
� 4x2 + 3x+ 2

8x+ 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + 4x+ 5

3x+ 2
=

1
3

x+
10
9

+
25

9(3x+ 2)
=) y =

1
3

x+
10
9

�†

�3 �� f (x) =
x2 + 2x+ 3

x+ 1
= x+ 1+

2
x+ 1

=) y = x+ 1 �†
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�4 �� f (x) =
2x2 + 3x+ 2

4x� 1
=

1
2

x+
7
8

+
23

8(4x� 1)
=) y =

1
2

x+
7
8

�†

�5 �� f (x) =
x2 � 3x+ 12

5x+ 2
=

1
5

x�
17
25

+
334

25(5x+ 2)
=) y =

1
5

x�
17
25

�†

�6 �� f (x) =
x2 + 23x� 12

4x+ 5
=

1
4

x+
87
16

�
627

16(4x+ 5)
=) y =

1
4

x+
87
16

�†

�7 �� f (x) =
� 4x2 + 3x+ 2

8x+ 1
= �

1
2

x+
7
16

+
25

16(8x+ 1)
=) y = �

1
2

x+
7
16

�†

�M�x�Ó�A�}�C�j �‘�“

�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F�Â�6�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 � 4x+ 5

� 3x+ 2

�3 �� f (x) =
2x2 + 2x+ 3

x+ 1

�4 �� f (x) =
p

x2 + x+ 1

�5 �� f (x) =
p

4x2 + x+ 3

�6 �� f (x) =
p

9x2 + x+ 2

�7 �� f (x) =
p

8x2 + x� 5

�8 �� f (x) =
p

x2 + x� 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 � 4x+ 5

� 3x+ 2
= �

1
3

x+
10
9

+
25

9(� 3x+ 2)
=) y = �

1
3

x+
10
9

�†

�3 �� f (x) =
2x2 + 2x+ 3

x+ 1
= 2x+

3
x+ 1

=) y = 2x �†

�4 �� f (x) =
p

x2 + x+ 1 =
q �

x+ 1
2

� 2
+ 3

4 �ˆ

�� �´�6 + ¥ �ˆ y = x+
1
2

�� ���´�6 � ¥ �ˆ y = � x�
1
2

�†

�5 �� f (x) =
p

4x2 + x+ 3 =
q �

2x+ 1
4

� 2
+ 47

16 �ˆ

�� �´�6 + ¥ �ˆ y = 2x+
1
4

�� ���´�6 � ¥ �ˆ y = � 2x�
1
4

�†

�6 �� f (x) =
p

9x2 + x+ 2 =
q �

3x+ 1
6

� 2
+ 71

36 �ˆ

�� �´�6 + ¥ �ˆ y = 3x+
1
6

�� ���´�6 � ¥ �ˆ y = � 3x�
1
6

�†

�7 �� f (x) =
p

8x2 + x� 5 �ˆ

�� �´�6 + ¥ �ˆ y = 2
p

2x+

p
2

8
�� ���´�6 � ¥ �ˆ y = � 2

p
2x�

p
2

8
�†
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�8 �� f (x) =
p

x2 + x� 1 �ˆ

�� �´�6 + ¥ �ˆ y = x+
1
2

�� ���´�6 � ¥ �ˆ y = � x�
1
2

�†

�M�x�Ó�A�}�C�j �‘�”

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
2x+ 1
x� 2

�3 �� f (x) =
1� x
x� 2

�4 �� f (x) =
2� 3x
x+ 1

�5 �� f (x) =
2+ 3x
1� x

�6 �� f (x) =
x2 + 1

x2 + 2x+ 1

�7 �� f (x) =
x2 + 1

x2 + 3x+ 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
2x+ 1
x� 2

�ˆ

f 0(x) =
(2x+ 1)0(x� 2) � (2x+ 1)(x� 2)0

(x� 2)2 =
2(x� 2) � (2x+ 1)(1)

(x� 2)2 =
2x� 4� 2x� 1

(x� 2)2 =
� 5

(x� 2)2 �†

�3 �� f (x) =
1� x
x� 2

�ˆ

f 0(x) =
� 1(x� 2) � (1� x)(1)

(x� 2)2 =
� x+ 2� 1+ x

(x� 2)2 =
1

(x� 2)2 �†

�4 �� f (x) =
2� 3x
x+ 1

�ˆ

f 0(x) =
� 3(x+ 1) � (2� 3x)(1)

(x+ 1)2 =
� 3x� 3� 2+ 3x

(x+ 1)2 =
� 5

(x+ 1)2 �†

�5 �� f (x) =
2+ 3x
1� x

�ˆ

f 0(x) =
3(1� x) � (2+ 3x)( � 1)

(1� x)2 =
3� 3x+ 2+ 3x

(1� x)2 =
5

(1� x)2 �†

�6 �� f (x) =
x2 + 1

(x+ 1)2 �ˆ

f 0(x) =
2x(x+ 1)2 � (x2 + 1) � 2(x+ 1)

(x+ 1)4 =
2(x+ 1)[x(x+ 1) � (x2 + 1)]

(x+ 1)4 =
2(x� 1)
(x+ 1)3 �†

�7 �� f (x) =
x2 + 1

x2 + 3x+ 2
�ˆ

f 0(x) =
2x(x2 + 3x+ 2) � (x2 + 1)(2x+ 3)

(x2 + 3x+ 2)2 =
2x3 + 6x2 + 4x� (2x3 + 3x2 + 2x+ 3)

(x2 + 3x+ 2)2 =
3x2 + 2x� 3

(x2 + 3x+ 2)2 �†
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�M�x�Ó�A�}�C�j �‘�•

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 + 3x+ 2
x2 + 4x+ 5

�3 �� f (x) =
x2 � 3x+ 2
x2 + 4x+ 11

�4 �� f (x) =
2x2 + 3x+ 2

� x2 + 4x

�5 �� f (x) =
3x2 + 3x+ 2

� 2x2 + 5

�6 �� f (x) =
x2 � 3x� 2

� 2x2 + 4x+ 5

�7 �� f (x) =
11x2 + 3x+ 2
x2 + 8x+ 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + 3x+ 2
x2 + 4x+ 5

�ˆ

f 0(x) =
(2x+ 3)(x2 + 4x+ 5) � (2x+ 4)(x2 + 3x+ 2)

(x2 + 4x+ 5)2 =
x2 + 6x+ 7

(x2 + 4x+ 5)2 �†

�3 �� f (x) =
x2 � 3x+ 2
x2 + 4x+ 11

�ˆ

f 0(x) =
(2x� 3)(x2 + 4x+ 11) � (2x+ 4)(x2 � 3x+ 2)

(x2 + 4x+ 11)2 =
7x2 + 18x� 41
(x2 + 4x+ 11)2 �†

�4 �� f (x) =
2x2 + 3x+ 2

� x2 + 4x
�ˆ

f 0(x) =
(4x+ 3)( � x2 + 4x) � (� 2x+ 4)(2x2 + 3x+ 2)

(� x2 + 4x)2 =
11x2 + 4x� 8
(� x2 + 4x)2 �†

�5 �� f (x) =
3x2 + 3x+ 2

� 2x2 + 5
�ˆ

f 0(x) =
(6x+ 3)( � 2x2 + 5) � (� 4x)(3x2 + 3x+ 2)

(� 2x2 + 5)2 =
6x2 + 38x+ 15
(� 2x2 + 5)2 �†

�6 �� f (x) =
x2 � 3x� 2

� 2x2 + 4x+ 5
�ˆ

f 0(x) =
(2x� 3)( � 2x2 + 4x+ 5) � (� 4x+ 4)(x2 � 3x� 2)

(� 2x2 + 4x+ 5)2 =
� 2x2 + 2x� 7

(� 2x2 + 4x+ 5)2 �†

�7 �� f (x) =
11x2 + 3x+ 2
x2 + 8x+ 1

�ˆ

f 0(x) =
(22x+ 3)(x2 + 8x+ 1) � (2x+ 8)(11x2 + 3x+ 2)

(x2 + 8x+ 1)2 =
85x2 + 18x� 13
(x2 + 8x+ 1)2 �†
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�M�x�Ó�A�}�C�j �‘�–

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
3x+ 2

x2 + 4x+ 5

�3 �� f (x) =
x2 + 2

x2 + 4x+ 11

�4 �� f (x) =
2x2 + 3x+ 2

� x3 + 4x

�5 �� f (x) =
x2 � 3x+ 12

� 2x2 + 5

�6 �� f (x) =
x2 + 23x� 12
� 2x2 + 4x+ 5

�7 �� f (x) =
� 4x2 + 3x+ 2
3x2 + 8x+ 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
3x+ 2

x2 + 4x+ 5
=) f 0(x) =

3(x2 + 4x+ 5) � (2x+ 4)(3x+ 2)
(x2 + 4x+ 5)2 =

� 3x2 � 4x+ 7
(x2 + 4x+ 5)2 �†

�3 �� f (x) =
x2 + 2

x2 + 4x+ 11
=) f 0(x) =

2x(x2 + 4x+ 11) � (2x+ 4)(x2 + 2)
(x2 + 4x+ 11)2 =

4x2 + 18x� 8
(x2 + 4x+ 11)2 �†

�4 �� f (x) =
2x2 + 3x+ 2

� x3 + 4x
=) f 0(x) =

2x4 + 6x3 + 2x2 � 16x� 8
(� x3 + 4x)2 �†

�5 �� f (x) =
x2 � 3x+ 12

� 2x2 + 5
=) f 0(x) =

� 6x2 + 58x� 15
(� 2x2 + 5)2 �†

�6 �� f (x) =
x2 + 23x� 12
� 2x2 + 4x+ 5

=) f 0(x) =
50x2 � 44x+ 163
(� 2x2 + 4x+ 5)2 �†

�7 �� f (x) =
� 4x2 + 3x+ 2
3x2 + 8x+ 1

=) f 0(x) =
� 41x2 � 20x� 13
(3x2 + 8x+ 1)2 �†

�M�x�Ó�A�}�C�j �‘�—

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 + 3x+ 1

x� 2

�3 �� f (x) =
1� x� x2

x� 2

�4 �� f (x) =
2� 3x+ x2

x+ 1

�5 �� f (x) =
2+ 3x� 2x2

1� x

�6 �� f (x) =
x2 + 4x+ 1

2x+ 1

�7 �� f (x) =
x2 + 3x+ 8

3x+ 2

�<�x�s�Á�y�™�Ò�K
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�2 �� f (x) =
x2 + 3x+ 1

x� 2
=) f 0(x) =

(2x+ 3)(x� 2) � (x2 + 3x+ 1)
(x� 2)2 =

x2 � 4x� 7
(x� 2)2 �†

�3 �� f (x) =
� x2 � x+ 1

x� 2
=) f 0(x) =

(� 2x� 1)(x� 2) � (� x2 � x+ 1)
(x� 2)2 =

� x2 + 4x+ 3
(x� 2)2 �†

�4 �� f (x) =
x2 � 3x+ 2

x+ 1
=) f 0(x) =

(2x� 3)(x+ 1) � (x2 � 3x+ 2)
(x+ 1)2 =

x2 + 2x� 5
(x+ 1)2 �†

�5 �� f (x) =
� 2x2 + 3x+ 2

1� x
=) f 0(x) =

(� 4x+ 3)(1� x) � (� 1)( � 2x2 + 3x+ 2)
(1� x)2 =

2x2 � 4x+ 5
(1� x)2 �†

�6 �� f (x) =
x2 + 4x+ 1

2x+ 1
=) f 0(x) =

(2x+ 4)(2x+ 1) � 2(x2 + 4x+ 1)
(2x+ 1)2 =

2(x2 + x+ 1)
(2x+ 1)2 �†

�7 �� f (x) =
x2 + 3x+ 8

3x+ 2
=) f 0(x) =

(2x+ 3)(3x+ 2) � 3(x2 + 3x+ 8)
(3x+ 2)2 =

3x2 + 4x� 18
(3x+ 2)2 �†

�M�x�Ó�A�}�C�j �‘�˜

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 + 3x+ 2

4x+ 5

�3 �� f (x) =
x2 � 3x+ 2

4x+ 11

�4 �� f (x) =
x2 + 3x+ 2

4x+ 1

�5 �� f (x) =
3x2 + x+ 2

2x+ 5

�6 �� f (x) =
x2 � 3x� 2

4x+ 5

�7 �� f (x) =
11x2 + 3x+ 2

2x+ 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + 3x+ 2

4x+ 5
=) f 0(x) =

4x2 + 10x+ 7
(4x+ 5)2 �†

�3 �� f (x) =
x2 � 3x+ 2

4x+ 11
=) f 0(x) =

4x2 + 22x� 41
(4x+ 11)2 �†

�4 �� f (x) =
x2 + 3x+ 2

4x+ 1
=) f 0(x) =

4x2 + 2x� 5
(4x+ 1)2 �†

�5 �� f (x) =
3x2 + x+ 2

2x+ 5
=) f 0(x) =

6x2 + 30x+ 1
(2x+ 5)2 �†

�6 �� f (x) =
x2 � 3x� 2

4x+ 5
=) f 0(x) =

4x2 + 10x� 7
(4x+ 5)2 �†
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�7 �� f (x) =
11x2 + 3x+ 2

2x+ 1
=) f 0(x) =

22x2 + 22x� 1
(2x+ 1)2 �†

�M�x�Ó�A�}�C�j �‘�™

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 + 4x+ 5

3x+ 2

�3 �� f (x) =
x2 + 2x+ 3

x+ 1

�4 �� f (x) =
2x2 + 3x+ 2

4x� 1

�5 �� f (x) =
x2 � 3x+ 12

2+ 5x

�6 �� f (x) =
x2 + 23x� 12

4x+ 5

�7 �� f (x) =
� 4x2 + 3x+ 2

8x+ 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + 4x+ 5

3x+ 2
=) f 0(x) =

3x2 + 4x� 7
(3x+ 2)2 �†

�3 �� f (x) =
x2 + 2x+ 3

x+ 1
=) f 0(x) =

x2 + 2x� 1
(x+ 1)2 �†

�4 �� f (x) =
2x2 + 3x+ 2

4x� 1
=) f 0(x) =

8x2 � 4x� 11
(4x� 1)2 �†

�5 �� f (x) =
x2 � 3x+ 12

5x+ 2
=) f 0(x) =

5x2 + 4x� 66
(5x+ 2)2 �†

�6 �� f (x) =
x2 + 23x� 12

4x+ 5
=) f 0(x) =

4x2 + 10x+ 163
(4x+ 5)2 �†

�7 �� f (x) =
� 4x2 + 3x+ 2

8x+ 1
=) f 0(x) =

� 32x2 � 8x� 13
(8x+ 1)2 �†

�M�x�Ó�A�}�C�j �’�•

�Q�i�2�Ü�Q�&�ˆ �u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) = 2x� 3

�3 �� f (x) = 3x+ 2

�4 �� f (x) = � x+ 1

�5 �� f (x) = � 2x+ 1

�6 �� f (x) = 4� 3x

�7 �� f (x) = � 5x+ 10

�<�x�s�Á�y�™�Ò�K
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�2 �� f (x) = 2x� 3 �ˆ

�L�2�]�Q �2̂x� 3 = 0 () x =
3
2

�†

�s�½�K�s�J�4�m�@a = 2 > 0 �s�4�Ç�E�Â�Í�6�Q�&�ˆ �ˆ

x

f (x)

� ¥
3
2

+ ¥

� 0 +

�Â�J�Â�Í�6�Q�&�ˆ �´�6�s�M�j�ˆ

�…f (x) < 0 �7�x�s�É�yx 2
�

� ¥ ;
3
2

�
�†

�…f (x) = 0 �7�x�s�É�yx =
3
2

�†

�…f (x) > 0 �7�x�s�É�yx 2
�

3
2

;+ ¥
�

�†

�3 �� f (x) = 3x+ 2 �ˆ

�L�2�]�Q �3̂x+ 2 = 0 () x = �
2
3

�†

�s�½�K�s�J�4�m�@a = 3 > 0 �s�4�Ç�E�Â�Í�6�Q�&�ˆ �ˆ

x

f (x)

� ¥ �
2
3

+ ¥

� 0 +

�Â�J�Â�Í�6�Q�&�ˆ �´�6�s�M�j�ˆ

�…f (x) < 0 �7�x�s�É�yx 2
�

� ¥ ; �
2
3

�
�†

�…f (x) = 0 �7�x�s�É�yx = �
2
3

�†

�…f (x) > 0 �7�x�s�É�yx 2
�

�
2
3

;+ ¥
�

�†

�4 �� f (x) = � x+ 1 �ˆ
�L�2�]�Q � �̂ x+ 1 = 0 () x = 1 �†
�s�½�K�s�J�4�m�@a = � 1 < 0 �s�4�Ç�E�Â�Í�6�Q�&�ˆ �ˆ

x

f (x)

� ¥ 1 + ¥

+ 0 �

�Â�J�Â�Í�6�Q�&�ˆ �´�6�s�M�j�ˆ

�…f (x) > 0 �7�x�s�É�yx 2 (� ¥ ;1) �†

�…f (x) = 0 �7�x�s�É�yx = 1 �†

�…f (x) < 0 �7�x�s�É�yx 2 (1;+ ¥ ) �†
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�5 �� f (x) = � 2x+ 1 �ˆ

�L�2�]�Q � �̂ 2x+ 1 = 0 () x =
1
2

�†

�s�½�K�s�J�4�m�@a = � 2 < 0 �s�4�Ç�E�Â�Í�6�Q�&�ˆ �ˆ

x

f (x)

� ¥
1
2

+ ¥

+ 0 �

�Â�J�Â�Í�6�Q�&�ˆ �´�6�s�M�j�ˆ

�…f (x) > 0 �7�x�s�É�yx 2
�

� ¥ ;
1
2

�
�†

�…f (x) = 0 �7�x�s�É�yx =
1
2

�†

�…f (x) < 0 �7�x�s�É�yx 2
�

1
2

;+ ¥
�

�†

�6 �� f (x) = 4� 3x �ˆ

�L�2�]�Q �4̂� 3x = 0 () x =
4
3

�†

�s�½�K�s�J�4�m�@a = � 3 < 0 �s�4�Ç�E�Â�Í�6�Q�&�ˆ �ˆ

x

f (x)

� ¥
4
3

+ ¥

+ 0 �

�Â�J�Â�Í�6�Q�&�ˆ �´�6�s�M�j�ˆ

�…f (x) > 0 �7�x�s�É�yx 2
�

� ¥ ;
4
3

�
�†

�…f (x) = 0 �7�x�s�É�yx =
4
3

�†

�…f (x) < 0 �7�x�s�É�yx 2
�

4
3

;+ ¥
�

�†

�7 �� f (x) = � 5x+ 10 �ˆ
�L�2�]�Q � �̂ 5x+ 10= 0 () x = 2 �†
�s�½�K�s�J�4�m�@a = � 5 < 0 �s�4�Ç�E�Â�Í�6�Q�&�ˆ �ˆ

x

f (x)

� ¥ 2 + ¥

+ 0 �

�Â�J�Â�Í�6�Q�&�ˆ �´�6�s�M�j�ˆ

�…f (x) > 0 �7�x�s�É�yx 2 (� ¥ ;2) �†

�…f (x) = 0 �7�x�s�É�yx = 2 �†

�…f (x) < 0 �7�x�s�É�yx 2 (2;+ ¥ ) �†
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�M�x�Ó�A�}�C�j �’�‘

�Q�i�2�Ü�Q�&�ˆ �u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) = x2 � 2x� 3

�3 �� f (x) = x2 � 3x+ 2

�4 �� f (x) = x2 � 2x+ 1

�5 �� f (x) = 2x2 � 2x+ 1

�6 �� f (x) = x2 � 3x+ 4

�7 �� f (x) = x2 � 5x+ 10

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) = x2 � 2x� 3 �ˆ
�Q�J�j�³�L x2 � 2x� 3 = 0 �Ë�E�]�Q�H�j�L�4�lx1 = � 1 �E�i�6 x2 = 3 �† �s�J�4�m�@a = 1 > 0 �s�4�Ç�E�Â�Í�6�Q�&�ˆ �ˆ

x

f (x)

� ¥ � 1 3 + ¥

+ 0 � 0 +

�Â�J�Â�Í�6�Q�&�ˆ �ˆ

�…f (x) > 0 �7�x�s�É�yx 2 (� ¥ ; � 1) [ (3;+ ¥ ) �†

�…f (x) = 0 �7�x�s�É�yx 2 f� 1;3g �†

�…f (x) < 0 �7�x�s�É�yx 2 (� 1;3) �†

�3 �� f (x) = x2 � 3x+ 2 �ˆ
�Q�J�j�³�L x2 � 3x+ 2 = 0 () (x� 1)(x� 2) = 0 �Ë�E�]�Q x1 = 1;x2 = 2 �† �s�J�4�m�@a = 1 > 0 �ˆ

x

f (x)

� ¥ 1 2 + ¥

+ 0 � 0 +

�Â�J�Â�Í�6�Q�&�ˆ �ˆ

�…f (x) > 0 �7�x�s�É�yx 2 (� ¥ ;1) [ (2;+ ¥ ) �†

�…f (x) = 0 �7�x�s�É�yx 2 f 1;2g �†

�…f (x) < 0 �7�x�s�É�yx 2 (1;2) �†

�4 �� f (x) = x2 � 2x+ 1 �ˆ
�2�s�E�Ü�J�º�³�s�L�s�H�;�s�M�; �ˆf (x) = ( x� 1)2 � 0 �Ë�E�]�Q�>�m�Fx = 1 �ˆ

x

f (x)

� ¥ 1 + ¥

+ 0 +

�Â�J�Â�Í�6�Q�&�ˆ �ˆ

�…f (x) > 0 �7�x�s�É�y�™�4�F�}x 2 R n f 1g = ( � ¥ ;1) [ (1;+ ¥ ) �†

�…f (x) = 0 �7�x�s�É�yx = 1 �†

�5 �� f (x) = 2x2 � 2x+ 1 �ˆ

�>�j�Q�™�4�j�J�j�@�6�}�Q�s�6�•�F �ˆD0= ( � 1)2 � 2(1) = � 1 < 0 �†

�s�½�Ka = 2 > 0 �E�i�6 D0< 0 �Æ�x�c�˜�™�A�j�Å�Ë�E�Q�&�ˆ �N�i�9�…�Ë�E�º�E�i�7�ƒ �ˆ
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x

f (x)

� ¥ + ¥

+

�<�n�7�s�E�yf (x) > 0 �7�x�s�É�y�™�4�F�}x 2 R �†

�6 �� f (x) = x2 � 3x+ 4 �ˆ

�>�j�Q�™�4�j�J�j�@�6�}�ˆ D= ( � 3)2 � 4(1)(4) = 9� 16= � 7 < 0 �†

�s�½�Ka = 1 > 0 �E�i�6 D< 0 �Æ�x�c�˜ �ˆ

x

f (x)

� ¥ + ¥

+

�<�n�7�s�E�yf (x) > 0 �7�x�s�É�y�™�4�F�}x 2 R �†

�7 �� f (x) = x2 � 5x+ 10 �ˆ

�>�j�Q�™�4�j�J�j�@�6�}�ˆ D= ( � 5)2 � 4(1)(10) = 25� 40= � 15< 0 �†

�s�½�Ka = 1 > 0 �E�i�6 D< 0 �Æ�x�c�˜ �ˆ

x

f (x)

� ¥ + ¥

+

�<�n�7�s�E�yf (x) > 0 �7�x�s�É�y�™�4�F�}x 2 R �†

�M�x�Ó�A�}�C�j �’�’

�Q�i�2�Ü�Q�&�ˆ �u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
2x+ 1
x� 2

�3 �� f (x) =
1� x
x� 2

�4 �� f (x) =
2� 3x
x+ 1

�5 �� f (x) =
2+ 3x
1� x

�6 �� f (x) =
x2 + 1

x2 + 2x+ 1

�7 �� f (x) =
x2 + 1

x2 + 3x+ 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
2x+ 1
x� 2

�ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f 2g �† �]�Q�Ê�4�K�2 �ˆ x = �
1
2

�� �]�Q�Ê�4�t�F�6 � x̂ = 2 �†

�Â�Í�6�Q�&�ˆ �ˆ

x

2x+ 1

x� 2

f (x)

� ¥ �
1
2

2 + ¥

� 0 + +

� � 0 +

+ 0 � +
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�Â�J�Â�Í�6�Q�&�ˆ �ˆ

�…f (x) > 0 () x 2
�

� ¥ ; �
1
2

�
[ (2;+ ¥ ) �†

�…f (x) = 0 () x = �
1
2

�†

�…f (x) < 0 () x 2
�

�
1
2

;2
�

�†

�3 �� f (x) =
1� x
x� 2

�ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f 2g �† �]�Q�Ê�4�K�2 �ˆ x = 1 �� �]�Q�Ê�4�t�F�6 � x̂ = 2 �†
�Â�Í�6�Q�&�ˆ �ˆ

x

1� x

x � 2

f (x)

� ¥ 1 2 + ¥

+ 0 � �

� � 0 +

� 0 + �

�Â�J�Â�Í�6�Q�&�ˆ �ˆ

�…f (x) > 0 () x 2 (1;2) �†
�…f (x) = 0 () x = 1 �†
�…f (x) < 0 () x 2 (� ¥ ;1) [ (2;+ ¥ ) �†

�4 �� f (x) =
2� 3x
x+ 1

�ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f� 1g �† �]�Q�Ê�4�K�2 �ˆ x =
2
3

�� �]�Q�Ê�4�t�F�6 � x̂ = � 1 �†

�Â�Í�6�Q�&�ˆ �ˆ

x

2� 3x

x+ 1

f (x)

� ¥ � 1
2
3

+ ¥

+ + 0 �

� 0 + +

� + 0 �

�Â�J�Â�Í�6�Q�&�ˆ �ˆ

�…f (x) > 0 () x 2
�

� 1;
2
3

�
�†

�…f (x) = 0 () x =
2
3

�†

�…f (x) < 0 () x 2 (� ¥ ; � 1) [
�

2
3

;+ ¥
�

�†

�5 �� f (x) =
2+ 3x
1� x

�ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f 1g �† �]�Q�Ê�4�K�2 �ˆ x = �
2
3

�� �]�Q�Ê�4�t�F�6 � x̂ = 1 �†

�Â�Í�6�Q�&�ˆ �ˆ
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x

2+ 3x

1� x

f (x)

� ¥ �
2
3

1 + ¥

� 0 + +

+ + 0 �

� 0 + �

�Â�J�Â�Í�6�Q�&�ˆ �ˆ

�…f (x) > 0 () x 2
�

�
2
3

;1
�

�†

�…f (x) = 0 () x = �
2
3

�†

�…f (x) < 0 () x 2
�

� ¥ ; �
2
3

�
[ (1;+ ¥ ) �†

�6 �� f (x) =
x2 + 1

(x+ 1)2 �ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f� 1g �† �s�½�K�Ê�4�K�2x2 + 1 > 0 �E�i�6�Ê�4�t�F�6(x+ 1)2 > 0 �7�x�s�É�y�™�4�F�}x 6= � 1 �ˆ

x

f (x)

� ¥ � 1 + ¥

+ +

�<�n�7�s�E�yf (x) > 0 �7�x�s�É�y�™�4�F�}x 2 (� ¥ ; � 1) [ (� 1;+ ¥ ) �†

�7 �� f (x) =
x2 + 1

(x+ 1)(x+ 2)
�ˆ

�t�<�E�2�x�@�A�} �ˆD = Rnf� 2; � 1g �† �s�½�Kx2 + 1 > 0;8x �s�Æ�y�Q�&�ˆ �u�Ef (x) �™�Q�F�Â�J�Ê�4�t�F�6(x+ 1)(x+ 2) �ˆ

x

f (x)

� ¥ � 2 � 1 + ¥

+ � +

�Â�J�Â�Í�6�Q�&�ˆ �ˆ

�…f (x) > 0 () x 2 (� ¥ ; � 2) [ (� 1;+ ¥ ) �†
�…f (x) < 0 () x 2 (� 2; � 1) �†

�M�x�Ó�A�}�C�j �’�“

�Q�i�2�Ü�Q�&�ˆ �u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 + 3x+ 2
x2 + 4x+ 5

�3 �� f (x) =
x2 � 3x+ 2
x2 + 4x+ 11

�4 �� f (x) =
2x2 + 3x+ 2

� x2 + 4x

�5 �� f (x) =
3x2 + 3x+ 2

� 2x2 + 5

�6 �� f (x) =
x2 � 3x� 2

� 2x2 + 4x+ 5

�7 �� f (x) =
11x2 + 3x+ 2
x2 + 8x+ 1

�<�x�s�Á�y�™�Ò�K
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�2 �� f (x) =
(x+ 1)(x+ 2)
(x+ 2)2 + 1

�ˆ

�Ê�4�t�F�6(x+ 2)2 + 1 > 0;8x =) D = R �† �Q�&�ˆ �u�Ef (x) �™�Q�F�Â�J�Ê�4�K�2 �ˆ

x

f (x)

� ¥ � 2 � 1 + ¥

+ 0 � 0 +

�…f (x) > 0 () x 2 (� ¥ ; � 2) [ (� 1;+ ¥ ) �†

�…f (x) = 0 () x 2 f� 2; � 1g �†

�…f (x) < 0 () x 2 (� 2; � 1) �†

�3 �� f (x) =
(x� 1)(x� 2)
(x+ 2)2 + 7

�ˆ

�Ê�4�t�F�6> 0;8x =) D = R �† �Q�&�ˆ �u�Ef (x) �™�Q�F�Â�J�Ê�4�K�2 �ˆ

x

f (x)

� ¥ 1 2 + ¥

+ 0 � 0 +

�…f (x) > 0 () x 2 (� ¥ ;1) [ (2;+ ¥ ) �†

�…f (x) = 0 () x 2 f 1;2g �†

�…f (x) < 0 () x 2 (1;2) �†

�4 �� f (x) =
2x2 + 3x+ 2
� x(x� 4)

�ˆ

�Ê�4�K�2�Ë�ED= 9� 16= � 7 < 0 =) 2x2 + 3x+ 2 > 0;8x �† �Ê�4�t�F�6� x2 + 4x �Ë�E�]�Q x = 0 �E�i�6 x = 4
�	D = R n f 0;4g�
 �ˆ

x

f (x)

� ¥ 0 4 + ¥

� + �

�…f (x) > 0 () x 2 (0;4) �†

�…f (x) < 0 () x 2 (� ¥ ;0) [ (4;+ ¥ ) �†

�5 �� f (x) =
3x2 + 3x+ 2

� 2x2 + 5
�ˆ

�Ê�4�K�2 D= 9� 24= � 15< 0 =) �Ê�4�K�2 > 0;8x �† �Ê�4�t�F�6� 2x2 + 5 = 0 () x = �

p
10
2

�ˆ

x

f (x)

� ¥ �

p
10
2

p
10
2

+ ¥

� + �

�…f (x) > 0 () x 2

 

�

p
10
2

;

p
10
2

!

�†
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�…f (x) < 0 () x 2

 

� ¥ ; �

p
10
2

!

[

 p
10
2

;+ ¥

!

�†

�6 �� f (x) =
x2 � 3x� 2

� 2x2 + 4x+ 5
�ˆ

�]�Q�Ê�4�K�2 �ˆ x1 =
3�

p
17

2
� � 0:56; x2 =

3+
p

17
2

� 3:56 �†

�]�Q�Ê�4�t�F�6 � x̂3 =
2�

p
14

2
� � 0:87; x4 =

2+
p

14
2

� 2:87 �†

�M�x�½�F�}�]�Q�s�M�j�F�Æ�• �A�}�7�x�E�o�E �ˆx3 < x1 < x4 < x2 �ˆ

x

f (x)

� ¥ x3 x1 x4 x2 + ¥

� + 0 � + 0 �

�…f (x) > 0 () x 2 (x3;x1) [ (x4;x2) �†
�…f (x) = 0 () x 2 f x1;x2g �†
�…f (x) < 0 () x 2 (� ¥ ;x3) [ (x1;x4) [ (x2;+ ¥ ) �†

�7 �� f (x) =
11x2 + 3x+ 2
x2 + 8x+ 1

�ˆ

�Ê�4�K�2�Ë�ED= 9� 88= � 79< 0 =) �Ê�4�K�2 > 0;8x �†
�Ê�4�t�F�6�Ë�E�]�Q �x̂ = � 4�

p
15 �ˆ

x

f (x)

� ¥ � 4�
p

15 � 4+
p

15 + ¥

+ � +

�…f (x) > 0 () x 2 (� ¥ ; � 4�
p

15) [ (� 4+
p

15;+ ¥ ) �†

�…f (x) < 0 () x 2 (� 4�
p

15; � 4+
p

15) �†

�M�x�Ó�A�}�C�j �’�”

�Q�i�2�Ü�Q�&�ˆ �u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
3x+ 2

x2 + 4x+ 5

�3 �� f (x) =
x2 + 2

x2 + 4x+ 11

�4 �� f (x) =
2x2 + 3x+ 2

� x3 + 4x

�5 �� f (x) =
x2 � 3x+ 12

� 2x2 + 5

�6 �� f (x) =
x2 + 23x� 12
� 2x2 + 4x+ 5

�7 �� f (x) =
� 4x2 + 3x+ 2
3x2 + 8x+ 1

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
3x+ 2

x2 + 4x+ 5
�ˆ

�Ê�4�t�F�6(x+ 2)2 + 1 > 0;8x =) D = R �† �Q�&�ˆ �™�Q�F�Â�J�s�C�›�Å3x+ 2 �ˆ



�s
�J

�s
�L

�"
�E

�C
�j�

”
�t�

G
�’�

2�
<

�x �s
�Á

�y
�™

�Ò
�K

������

x

f (x)

� ¥ �
2
3

+ ¥

� 0 +

�…f (x) > 0 () x 2
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�s�½�K
4

(x� 2)2 > 0 �7�x�s�É�y�™�4�F�}x 6= 2 �s�Æ�yf 0(x) = 1+
4

(x� 2)2 > 1 > 0; 8x 2 D �†

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j�t�<�E�2�x�@�A�}D �L�F�Q�}�Ï�º�E�i�7�ƒ �†

�M�x�Ó�A�}�C�j �’�™

�™�Ò�K�F�&�… �2�}�Ãy = f (x) �´�6�s�™�³�J�º�T�E�m�4�J�E�•�7�m�y�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�}�L�F�Q�}�Ï�E�j�J�o�K�‰ �ˆ

�2 �� f (x) =
� x+ 2
x� 1

�3 �� f (x) =
� 2x+ 3

x+ 1 �4 �� f (x) =
� x2 + x+ 3

x+ 1

�<�x�s�Á�y�™�Ò�K
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�2 �� f (x) =
� x+ 2
x� 1

�ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f 1g �†
�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) =
� 1(x� 1) � (� x+ 2)(1)

(x� 1)2 =
� x+ 1+ x� 2

(x� 1)2 =
� 1

(x� 1)2

�s�½�K� 1 < 0 �E�i�6 (x� 1)2 > 0;8x 6= 1 �s�Æ�yf 0(x) < 0; 8x 2 D �†
�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j�t�<�E�2�x�@�A�}�L�F�Q�}�Ï�º�E�i�7�ƒ �†

�3 �� f (x) =
� 2x+ 3

x+ 1
�ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f� 1g �†
�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) =
� 2(x+ 1) � (� 2x+ 3)(1)

(x+ 1)2 =
� 2x� 2+ 2x� 3

(x+ 1)2 =
� 5

(x+ 1)2

�s�½�K� 5 < 0 �E�i�6 (x+ 1)2 > 0;8x 6= � 1 �s�Æ�yf 0(x) < 0; 8x 2 D �†
�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j�t�<�E�2�x�@�A�}�L�F�Q�}�Ï�º�E�i�7�ƒ �†

�4 �� f (x) =
� x2 + x+ 3

x+ 1
�ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f� 1g �†
�t�7�2�H�R�m�Å�Ê�4�K�2�E�k�6�Ê�4�t�F�6 �ˆ

f (x) = � x+ 2+
1

x+ 1

�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) = � 1�
1

(x+ 1)2 = �
�

1+
1

(x+ 1)2

�

�s�½�K1+
1

(x+ 1)2 > 1 > 0 �7�x�s�É�y�™�4�F�}x 6= � 1 �Æ�x�c�˜ �ˆ

f 0(x) = �
�

1+
1

(x+ 1)2

�
< � 1 < 0; 8x 2 D

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j�t�<�E�2�x�@�A�}�L�F�Q�}�Ï�º�E�i�7�ƒ �†

�M�x�Ó�A�}�C�j �“�•

�L�2�A�u�J�šm �s�<�j�J�“�j�c�˜�T�E�m�4�J�E�•f (x) = ( 2m� 1)x2 + m+ 1 �7�x�s�É�yx > 0 �º�T�E�m�4�J�E�•�s�2�j�E �†

�<�x�s�Á�y�™�Ò�K
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�T�E�m�4�J�E�•f (x) = ( 2m� 1)x2 + m+ 1 �Ë�E�s�<�L�j�s�N �ˆ

f 0(x) = 2(2m� 1)x

�s�<�j�J�“�j�c�˜ f �º�T�E�m�4�J�E�•�s�2�j�E�7�x�s�É�yx > 0 �M�m�y�™�Â�t�A �ˆ

f 0(x) > 0; 8x > 0 () 2(2m� 1)x > 0; 8x > 0

�s�½�Kx > 0 �	�N�i�9�…�Ë�E�½�7�}�´�A�
 �s�K�j�6�Õ�7�t�7�2�T�6�€�Ä�x�6�H�j�L�E�k�6 2x > 0 �s�½�K�L�2�Ü�C�i�Q�s�î�N�i�Q�J�Ê�H �ˆ

2m� 1 > 0 () 2m> 1 () m>
1
2

�<�n�7�s�E�y �A�u�J�šm �t�<�M�™�A�*�N�L�2�4�lm>
1
2

�^ m2
�

1
2

;+ ¥
�

�†

�M�x�Ó�A�}�C�j �“�‘

�2�x�@�A�}�A�u�J�šk �s�<�j�J�“�j�c�˜�T�E�m�4�J�E�•f (x) = ( k+ 3)x2 � k+ 2 �7�x�s�É�yx < 0 �º �ˆ

�2 �� �T�E�m�4�J�E�•�7�m�y

�3 �� �T�E�m�4�J�E�•�s�B�L

�<�x�s�Á�y�™�Ò�K

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f (x) �ˆ

f 0(x) = 2(k+ 3)x

�2 �� �s�<�j�J�“�j�c�˜ f �º�T�E�m�4�J�E�•�7�m�y�7�x�s�É�yx < 0 �M�m�y�™�Â�t�A �ˆ

f 0(x) < 0; 8x < 0 () 2(k+ 3)x < 0; 8x < 0

�s�½�K�M�2�•�3�@�‹x < 0 �Æ�x�c�˜2x < 0 �	�T�N�i�9�…�Ë�E�½�7�}�´�A�
 �† �s�H�M�t�7�2�T�6�€�Ä�x�6�H�j�L�E�k�6 2x < 0 �N�i�Q�J�Ê�H�™�A�*�N�™�A�S�F�}
�C�i�Q�s�î �ˆ

k+ 3 > 0 () k > � 3

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�7�x�s�É�yx < 0 �M�m�y�™�Â�t�Ak > � 3 �†

�3 �� �s�<�j�J�“�j�c�˜ f �º�T�E�m�4�J�E�•�s�B�L�7�x�s�É�yx < 0 �M�m�y�™�Â�t�A �ˆ

f 0(x) = 0; 8x < 0 () 2(k+ 3)x = 0; 8x < 0 () k+ 3 = 0 () k = � 3

�H�i�E�i�A�˜�º�2�}�t�Q�Ž�6 �ˆ �s�÷�s�H�Mk = � 3 �s�4�Ç�Ef (x) = ( � 3+ 3)x2 � (� 3)+ 2 = 5 �	�s�B�L�º�E�i�7�ƒ�
 �†

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�s�B�L�M�m�y�™�Â�t�Ak = � 3 �†
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�M�x�Ó�A�}�C�j �“�’

�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) = � x2 + 4x� 1

�3 �� f (x) = � 2x2 + 3x+ 6

�4 �� f (x) = � x2 + 9x� 3

�5 �� f (x) = � 3x2 � 9x+ 8

�6 �� f (x) = x2 + 4x+ 3

�7 �� f (x) = � x2 + 3x� 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) = � x2 + 4x� 1 �ˆ

f 0(x) = � 2x+ 4 = 0 () x = 2 �† �s�½�Ka = � 1 < 0 �Æ�x�c�˜f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �ˆ

fmax = f (2) = � (2)2 + 4(2) � 1 = � 4+ 8� 1 = 3

�<�n�7�s�E�y �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j3 �™�A�6�}x = 2 �†

�3 �� f (x) = � 2x2 + 3x+ 6 �ˆ

f 0(x) = � 4x+ 3 = 0 () x =
3
4

�† �s�½�Ka = � 2 < 0 �Æ�x�c�˜f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x =
3
4

�ˆ

fmax = f
�

3
4

�
= � 2

�
9
16

�
+ 3

�
3
4

�
+ 6 = �

9
8

+
18
8

+
48
8

=
57
8

�<�n�7�s�E�y �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j
57
8

�™�A�6�}x =
3
4

�†

�4 �� f (x) = � x2 + 9x� 3 �ˆ

f 0(x) = � 2x+ 9 = 0 () x =
9
2

�† �s�½�Ka = � 1 < 0 �Æ�x�c�˜f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x =
9
2

�ˆ

fmax = f
�

9
2

�
= �

�
81
4

�
+ 9

�
9
2

�
� 3 = �

81
4

+
162
4

�
12
4

=
69
4

�<�n�7�s�E�y �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j
69
4

�™�A�6�}x =
9
2

�†

�5 �� f (x) = � 3x2 � 9x+ 8 �ˆ

f 0(x) = � 6x� 9 = 0 () x = �
3
2

�† �s�½�Ka = � 3 < 0 �Æ�x�c�˜f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = �
3
2

�ˆ

fmax = f
�

�
3
2

�
= � 3

�
9
4

�
� 9

�
�

3
2

�
+ 8 = �

27
4

+
54
4

+
32
4

=
59
4

�<�n�7�s�E�y �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j
59
4

�™�A�6�}x = �
3
2

�†

�6 �� f (x) = x2 + 4x+ 3 �ˆ

f 0(x) = 2x+ 4 = 0 () x = � 2 �† �s�½�Ka = 1 > 0 �Æ�x�c�˜f �Ë�E�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = � 2 �ˆ

fmin = f (� 2) = ( � 2)2 + 4(� 2)+ 3 = 4� 8+ 3 = � 1

�<�n�7�s�E�y �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�s�Q�—�j� 1 �™�A�6�}x = � 2 �†
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�7 �� f (x) = � x2 + 3x� 2 �ˆ

f 0(x) = � 2x+ 3 = 0 () x =
3
2

�† �s�½�Ka = � 1 < 0 �Æ�x�c�˜f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x =
3
2

�ˆ

fmax = f
�

3
2

�
= �

�
9
4

�
+ 3

�
3
2

�
� 2 = �

9
4

+
18
4

�
8
4

=
1
4

�<�n�7�s�E�y �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j
1
4

�™�A�6�}x =
3
2

�†

�M�x�Ó�A�}�C�j �“�“

�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) = � x2 + 4x+ 4

�3 �� f (x) = � x2 + 3x+ 2

�4 �� f (x) = � x2 + 4x� 3

�5 �� f (x) = x2 � 4x+ 8

�6 �� f (x) = x2 � x+ 3

�7 �� f (x) = x2 + 3x+ 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) = � x2 + 4x+ 4 �ˆ

f 0(x) = � 2x+ 4 = 0 () x = 2 �† �s�½�Ka = � 1 < 0 �Æ�x�c�˜f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �ˆ

fmax = f (2) = � (2)2 + 4(2)+ 4 = � 4+ 8+ 4 = 8

�<�n�7�s�E�y �A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j8 �™�A�6�}x = 2 �†

�3 �� f (x) = � x2 + 3x+ 2 �ˆ

f 0(x) = � 2x+ 3 = 0 () x =
3
2

�† �s�½�Ka = � 1 < 0 �Æ�x�c�˜f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x =
3
2

�ˆ

fmax = f
�

3
2

�
= �

9
4

+
9
2

+ 2 = �
9
4

+
18
4

+
8
4

=
17
4

�<�n�7�s�E�y �A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j
17
4

�™�A�6�}x =
3
2

�†

�4 �� f (x) = � x2 + 4x� 3 �ˆ

f 0(x) = � 2x+ 4 = 0 () x = 2 �† �s�½�Ka = � 1 < 0 �Æ�x�c�˜f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �ˆ

fmax = f (2) = � (2)2 + 4(2) � 3 = � 4+ 8� 3 = 1

�<�n�7�s�E�y �A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j1 �™�A�6�}x = 2 �†

�5 �� f (x) = x2 � 4x+ 8 �ˆ

f 0(x) = 2x� 4 = 0 () x = 2 �† �s�½�Ka = 1 > 0 �Æ�x�c�˜f �Ë�E�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �ˆ

fmin = f (2) = 22 � 4(2)+ 8 = 4� 8+ 8 = 4

�<�n�7�s�E�y �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�s�Q�—�j4 �™�A�6�}x = 2 �†
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�6 �� f (x) = x2 � x+ 3 �ˆ

f 0(x) = 2x� 1 = 0 () x =
1
2

�† �s�½�Ka = 1 > 0 �Æ�x�c�˜f �Ë�E�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x =
1
2

�ˆ

fmin = f
�

1
2

�
=

1
4

�
1
2

+ 3 =
1� 2+ 12

4
=

11
4

�<�n�7�s�E�y �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�s�Q�—�j
11
4

�™�A�6�}x =
1
2

�†

�7 �� f (x) = x2 + 3x+ 2 �ˆ

f 0(x) = 2x+ 3 = 0 () x = �
3
2

�† �s�½�Ka = 1 > 0 �Æ�x�c�˜f �Ë�E�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = �
3
2

�ˆ

fmin = f
�

�
3
2

�
=

9
4

�
9
2

+ 2 =
9� 18+ 8

4
= �

1
4

�<�n�7�s�E�y �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�s�Q�—�j�
1
4

�™�A�6�}x = �
3
2

�†

�M�x�Ó�A�}�C�j �“�”

�s�4�c�˜�T�E�m�4�J�E�•h(x) = mx2 + nx+ 1 �Ë�E�™�³�F(H) �† �7�n�L�L�2�7�x�E�o�E�H�i�Am �E�i�6 n �s�<�j�J�“�j�c�˜h �Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}

x = 1 �s�R�j�K�Ë�E h(3) = 2 �†

�<�x�s�Á�y�™�Ò�K

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•h(x) �ˆ

h0(x) = 2mx+ n

�T�E�m�4�J�E�•h �Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}x = 1 �M�m�y�™�Â�t�A �ˆ

h0(1) = 0 �E�i�6 h00(1) = 2m> 0 () m> 0

�Q�J�j�³�L h0(1) = 0 �Æ�x�c�˜ �ˆ

2m(1)+ n = 0 () 2m+ n = 0 =) n = � 2m (1)

�J�Ú�{�6�s�C�"�A �Â�J�™�F�Å�Eh(3) = 2 �ˆ

h(3) = m(3)2 + n(3)+ 1 = 2 () 9m+ 3n+ 1 = 2 () 9m+ 3n = 1 (2)

�9�x�E�o�Q(1) �7�n�M�2�’�m�6 (2) �ˆ

9m+ 3(� 2m) = 1 () 9m� 6m= 1 () 3m= 1 =) m=
1
3

�s�½�Km=
1
3

> 0 �s�Æ�y�M�2�•�3�@�‹ �T�F�“�F�L�Ë�s�G�•�#�6�È�• �A�}�™�A�k�J�™�A�*�N �†

�Ä�;�L�2 n �H�j�Q�J�j�³�L (1) �ˆ

n = � 2
�

1
3

�
= �

2
3
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�<�n�7�s�E�y �7�x�E�o�E�H�i�A�t�<�M�™�A�*�N�L�2�4�lm=
1
3

; n = �
2
3

�†

�M�x�Ó�A�}�C�j �“�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) = x2 +
a
x

�t�<�M�Ë�E�t�<�E�2�x�@�A�}D = R� = R n f 0g �†

�2 �� �2�x�@�A�}�A�u�J�ša �s�<�j�J�“�j�c�˜ f �Ë�E�T�F�“�F�L�Ë�™�A�6�}x = 2 �†

�3 �� �2�x�@�A�}�A�u�J�ša �s�<�j�J�“�j�c�˜ f �Ë�E�T�F�“�F�L�Ë�™�A�6�}x = � 3 �†

�4 �� �2�x�@�A�}�A�u�J�ša �s�<�j�J�“�j�c�˜ f �Ë�E�7�x�@�m �7�L�F�A�}�™�A�6�}x = 1 �†

�5 �� �F�·�Ÿ �;�Ã�µ�— �E�A�u�J�ša �Á�t�<�M�s�D�›�j�c�˜ f �Ë�E�A�u�J�š�T�A�i�F�L�i�Ë�s�S�j�K �†

�<�x�s�Á�y�™�Ò�K

�4�@�Æ�s�<�L�j�s�N�C�j�J�o�K �E�i�6�s�<�L�j�s�N�C�j�H�j�L �ˆ

f 0(x) = 2x�
a
x2 =

2x3 � a
x2 ; f 00(x) = 2+

2a
x3 =

2(x3 + a)
x3

�2 �� f �Ë�E�T�F�“�F�L�Ë�™�A�6�}x = 2 �ˆ

�M�2�•�3�@�‹ �¸�x�Ç�7�}�4�lf 0(2) = 0 �ˆ

2(2) �
a
22 = 0 () 4�

a
4

= 0 =) a = 16

�s�G�•�#�6�È�• �A�}�s�<�L�j�s�N�C�j�H�j�L � f̂ 00(2) = 2+
2(16)

23 = 2+ 4 = 6 > 0 �	�H�i�A�º�7�x�@�m �7�T�F�“�F�L�Ë�
 �†

�<�n�7�s�E�y �A�u�J�š�t�<�M�™�A�*�N�L�2�4�la = 16 �†

�3 �� f �Ë�E�T�F�“�F�L�Ë�™�A�6�}x = � 3 �ˆ

�M�2�•�3�@�‹ �¸�x�Ç�7�}�4�lf 0(� 3) = 0 �ˆ

2(� 3) �
a

(� 3)2 = 0 () � 6�
a
9

= 0 ()
a
9

= � 6 =) a = � 54

�s�G�•�#�6�È�• �A�}�s�<�L�j�s�N�C�j�H�j�L � f̂ 00(� 3) = 2+
2(� 54)
(� 3)3 = 2+

� 108
� 27

= 2+ 4 = 6 > 0 �	�H�i�A�º�7�x�@�m �7�T�F�“�F�L�Ë�
 �†

�<�n�7�s�E�y �A�u�J�š�t�<�M�™�A�*�N�L�2�4�la = � 54 �†

�4 �� f �Ë�E�7�x�@�m �7�L�F�A�}�™�A�6�}x = 1 �ˆ

�™�³�F�u�E�T�E�m�4�J�E�•�Ë�E�7�x�@�m �7�L�F�A�}�™�A�6�}x = 1 �M�m�y�™�Â�t�Af 00(1) = 0 �s�R�j�K f 00(x) �F�Ž�n�L�Q�&�ˆ �³�A�}�Â�Jx = 1 �ˆ

f 00(1) = 2+
2a
13 = 2+ 2a = 0 =) a = � 1

�s�÷�s�H�Ma = � 1 �s�4�Ç�Ef 00(x) =
2(x3 � 1)

x3 �t�<�M�F�Ž�n�L�Q�&�ˆ �H�j� �s�õ+ �³�A�}�Â�Jx = 1 �†

�<�n�7�s�E�y �A�u�J�š�t�<�M�™�A�*�N�L�2�4�la = � 1 �†
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�5 �� �F�·�Ÿ �;�Ã�µ�— �E�A�u�J�ša �t�<�M�s�D�›�j�c�˜ f �Ë�E�A�u�J�š�T�A�i�F�L�i�Ë �ˆ

�s�<�j�J�“�j�c�˜ f �Ë�E�F�L�Ë�s�D�"�F�™�A�6�}x0 �M�m�y�™�Â�t�Af 0(x0) = 0 �ˆ

2x0 �
a
x2

0
= 0 () 2x3

0 = a () x3
0 =

a
2

(a 6= 0)

�H�i�E�i�A�˜�s�<�L�j�s�N�C�j�H�j�L�™�A�6�}�7�x�@�m �7x0 �s�E�y �ˆ

f 00(x0) = 2+
2a
x3

0
= 2+

2a
a
2

= 2+ 4 = 6 > 0

�s�½�Kf 00(x0) = 6 > 0 �º�E �i�7�ƒ �™�4�F�}�7�x�@�m �7�Ò�• �E�j�K x0 �Q�m�C�‘�t�A�º�7�x�@�m �7�T�F�“�F�L�Ë�s�D�"�F�Ä�x�6�T�Q�} �J�i�E�Õ�7�º�7�x�@�m �7

�T�A�i�F�L�Ë�s�S�j�K �†

�7�x�s�É�y�2�L�@�j a = 0 �s�4�Ç�Ef (x) = x2 �t�<�M�º�Ç�{ �Í�{ �F�n�M�Ë�E�t�A�T�F�“�F�L�Ë�™�A�6�}�2�x�H�n�M �µ�— �E�T�A�i�F�L�i�Ë�s�S�j�K �†

�<�n�7�s�E�y �µ�— �E�A�u�J�ša �Á�t�<�M�Õ�7�s�D�›�j�c�˜�T�E�m�4�J�E�•f �Ë�E�A�u�J�š�T�A�i�F�L�i�Ë�s�S�j�K �† �	�F�&�… �2�}�L�o�7�


�M�x�Ó�A�}�C�j �“�–

�s�4�c�˜�T�E�m�4�J�E�•f (x) = x3 + 3ax2 + 3bx+ 2 �2�x�@�A�}�7�x�s�É�y�™�4�F�}x 2 R �†

�2 �� �L�2�A�u�J�ša �E�i�6 b �s�<�j�J�“�j�c�˜ f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �E�i�6�Ë�E�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �†

�3 �� �L�2�G�M�<�2�L�Ï�6�A�u�J�š�T�A�i�F�L�Ë �E�i�6�T�F�“�F�L�Ë�s�D�"�F�u�Ef �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�A�u�J�ša �E�i�6 b �ˆ

�4�@�Æ�s�<�L�j�s�N�C�j�J�o�K�u�E�T�E�m�4�J�E�• �ˆ

f 0(x) = 3x2 + 6ax+ 3b

�T�E�m�4�J�E�•f �Ë�E�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �E�i�6�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �M�m�y�™�Â�t�Ax = 1 �E�i�6 x = 2 �º�]�Q�u�E
f 0(x) = 0 �ˆ

(
f 0(1) = 3(1)2 + 6a(1)+ 3b = 0
f 0(2) = 3(2)2 + 6a(2)+ 3b = 0

()

(
3+ 6a+ 3b = 0
12+ 12a+ 3b = 0

()

(
2a+ b = � 1 (1)
4a+ b = � 4 (2)

�K�2�Q�J�j�³�L (2) �<�2�Q�J�j�³�L (1) �T�6�€�E�k�6�T�6�€ �ˆ

(4a+ b) � (2a+ b) = � 4� (� 1) () 2a = � 3 =) a = �
3
2

�9�x�E�o�Q�A�u�J�ša = �
3
2

�7�n�M�2�’�m�6�Q�J�j�³�L (1) �ˆ

2
�

�
3
2

�
+ b = � 1 () � 3+ b = � 1 =) b = 2

�H�i�E�i�A�˜�s�<�L�j�s�N�C�j�H�j�L � f̂ 00(x) = 6x+ 6a = 6x� 9 �ˆ
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�…f 00(1) = 6(1) � 9 = � 3 < 0 =) x = 1 �H�i�A�º�7�x�@�m �7�T�A�i�F�L�Ë�s�D�"�F �†

�…f 00(2) = 6(2) � 9 = 3 > 0 =) x = 2 �H�i�A�º�7�x�@�m �7�T�F�“�F�L�Ë�s�D�"�F �†

�<�n�7�s�E�y �A�u�J�š�t�<�M�™�A�*�N�L�2�4�la = �
3
2

; b = 2 �†

�3 �� �L�2�G�M�<�2�L�Ï�6�A�u�J�š�T�A�i�F�L�Ë �E�i�6�T�F�“�F�L�Ë�s�D�"�F�u�Ef �ˆ

�9�x�E�o�Qa = �
3
2

�E�i�6 b = 2 �7�n�M�2�’�m�6�2�s�E�Ü�J�T�E�m�4�J�E�• �ˆ

f (x) = x3 �
9
2

x2 + 6x+ 2

�4�@�Æ�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F �ˆ

fmax = f (1) = 13 �
9
2

(1)2 + 6(1)+ 2 = 1�
9
2

+ 8 = 9� 4:5 =
9
2

�4�@�Æ�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F �ˆ

fmin = f (2) = 23 �
9
2

(2)2 + 6(2)+ 2 = 8� 18+ 12+ 2 = 4

�G�M�<�2�L�Ï�6�A�u�J�š�T�A�i�F�L�Ë �E�i�6�T�F�“�F�L�Ë�s�D�"�F �ˆ

fmax� fmin =
9
2

� 4 =
9� 8

2
=

1
2

�<�n�7�s�E�y �G�M�<�2�t�<�M�™�A�*�N�L�2�4�l f (1) � f (2) =
1
2

�†

�M�x�Ó�A�}�C�j �“�—

�L�2�A�u�J�ša �E�i�6 b �s�<�j�J�“�j�c�˜�T�E�m�4�J�E�•f (x) = x3 + ax2 + bx+ 1 �Ë�E �ˆ

�2 �� �T�A�i�F�L�Ë�™�A�6�}x = � 1 �E�i�6�T�F�“�F�L�Ë�™�A�6�}x = 3 �†

�3 �� �T�F�“�F�L�Ë�™�A�6�}x = 4 �E�i�6�7�x�@�m �7�L�F�A�}�™�A�6�}x = � 1 �†

�<�x�s�Á�y�™�Ò�K

�4�@�Æ�s�<�L�j�s�N�C�j�J�o�K �E�i�6�s�<�L�j�s�N�C�j�H�j�L �ˆ

f 0(x) = 3x2 + 2ax+ b; f 00(x) = 6x+ 2a

�2 �� f �Ë�E�T�A�i�F�L�Ë�™�A�6�}x = � 1 �E�i�6�T�F�“�F�L�Ë�™�A�6�}x = 3 �ˆ

�M�2�•�3�@�‹ �¸�x�Ç�7�} �ˆ
(

f 0(� 1) = 3(� 1)2 + 2a(� 1)+ b = 0
f 0(3) = 3(3)2 + 2a(3)+ b = 0

()

(
3� 2a+ b = 0
27+ 6a+ b = 0

()

(
� 2a+ b = � 3 (1)
6a+ b = � 27 (2)
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�K�2 (2) �<�2(1) �T�6�€�E�k�6�T�6�€ �ˆ

(6a+ b) � (� 2a+ b) = � 27� (� 3) () 8a = � 24 =) a = � 3

�9�x�E�o�Qa = � 3 �7�n�M(1) �ˆ

� 2(� 3)+ b = � 3 () 6+ b = � 3 =) b = � 9

�H�i�E�i�A�˜�s�<�L�j�s�N�C�j�H�j�L � f̂ 00(x) = 6x+ 2(� 3) = 6x� 6 �ˆ

�…f 00(� 1) = 6(� 1) � 6 = � 12< 0 =) x = � 1 �º�7�x�@�m �7�T�A�i�F�L�Ë�H�i�A�™�Ç�2�< �†

�…f 00(3) = 6(3) � 6 = 12> 0 =) x = 3 �º�7�x�@�m �7�T�F�“�F�L�Ë�H�i�A�™�Ç�2�< �†

�<�n�7�s�E�y �A�u�J�š�t�<�M�™�A�*�N�L�2�4�la = � 3; b = � 9 �†

�3 �� f �Ë�E�T�F�“�F�L�Ë�™�A�6�}x = 4 �E�i�6�7�x�@�m �7�L�F�A�}�™�A�6�}x = � 1 �ˆ

�7�x�@�m �7�L�F�A�}�™�A�6�}x = � 1 �A�™�J�*�N�c�˜ �ˆ

f 00(� 1) = 0 () 6(� 1)+ 2a = 0 () � 6+ 2a = 0 =) 2a = 6 =) a = 3

�º�J�o�Ka = 3 �s�Æ�yf 0(x) = 3x2 + 6x+ b �†

�M�2�•�3�@�‹ �T�F�“�F�L�Ë�™�A�6�}x = 4 �A�™�J�*�N�c�˜f 0(4) = 0 �ˆ

f 0(4) = 3(4)2 + 6(4)+ b = 0 () 48+ 24+ b = 0 () 72+ b = 0 =) b = � 72

�H�i�E�i�A�˜�s�<�L�j�s�N�C�j�H�j�L �ˆ

�…f 00(4) = 6(4)+ 2(3) = 24+ 6 = 30> 0 =) x = 4 �º�7�x�@�m �7�T�F�“�F�L�Ë�H�i�A�™�Ç�2�< �†

�…f 00(x) = 6x+ 6 = 6(x+ 1) �F�Ž�n�L�Q�&�ˆ �H�j� �s�õ+ �³�A�}�Â�Jx = � 1 =) x = � 1 �º�7�x�@�m �7�L�F�A�}�H�i�A�™�Ç�2�< �†

�<�n�7�s�E�y �A�u�J�š�t�<�M�™�A�*�N�L�2�4�la = 3; b = � 72 �†

�M�x�Ó�A�}�C�j �“�˜

�Q�i�2�Ü�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) = 2x2 � 8x+ 5 �3 �� f (x) = x3 � 3x+ 3x+ 2 �4 �� f (x) = x4 � 2x2 + 2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) = 2x2 � 8x+ 5 �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R �†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ
�s�<�L�j�s�N �ˆf 0(x) = 4x� 8 = 4(x� 2) �†
f 0(x) = 0 () x = 2 �†
�� �7�x�s�É�yx 2 (� ¥ ;2) =) f 0(x) < 0 =) f �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A �†

�� �7�x�s�É�yx 2 (2;+ ¥ ) =) f 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A �†
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�…�F�L�Ë�s�D�"�F �ˆ

�™�A�6�}x = 2�
 f 0(x) �F�Ž�n�L�Q�&�ˆ �H�j� �s�õ+ �Æ�x�c�˜f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�l�ˆ

f (2) = 2(2)2 � 8(2)+ 5 = 8� 16+ 5 = � 3

�…�M�j�J�j�A �ˆ lim
x!� ¥

f (x) = lim
x!� ¥

2x2 = + ¥ �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 2 + ¥

� 0 +

+ ¥+ ¥

� 3� 3

+ ¥+ ¥

�3 �� f (x) = x3 � 3x+ 3x+ 2 = x3 + 2 �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R �†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ
�s�<�L�j�s�N �ˆf 0(x) = 3x2 � 0 �7�x�s�É�y�™�4�F�}x 2 R �†
f 0(x) = 0 () x = 0 �	�]�Q�>�m�F �J�i�E�F�Ž�n�L�Q�&�ˆ �
 �†

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�jR �E�i�6�µ�— �E�A�u�J�š�F�L�Ë�s�D�"�F�s�S�j�K �†

�…�M�j�J�j�A �ˆ lim
x!� ¥

f (x) = � ¥ ; lim
x! + ¥

f (x) = + ¥ �†

�…�7�x�@�m �7�L�F�A�} �ˆf 00(x) = 6x = 0 () x = 0 �	�F�Ž�n�L�Q�&�ˆ �
=) I (0;2) �º�7�x�@�m �7�L�F�A�}�u�E�™�³�F �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ 0 +

� ¥� ¥

+ ¥+ ¥

0

2

�4 �� f (x) = x4 � 2x2 + 2 �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R �†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ
�s�<�L�j�s�N �ˆf 0(x) = 4x3 � 4x = 4x(x2 � 1) = 4x(x� 1)(x+ 1) �†
f 0(x) = 0 () x = � 1; x = 0; x = 1 �†
�� �7�x�s�É�yx 2 (� ¥ ; � 1) [ (0;1) =) f 0(x) < 0 =) f �º�T�E�m�4�J�E�•�7�m�y �†

�� �7�x�s�É�yx 2 (� 1;0) [ (1;+ ¥ ) =) f 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E �†
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�…�F�L�Ë�s�D�"�F �ˆ

�� �™�A�6�}x = � 1 �ˆ �T�F�“�F�L�Ë�s�D�"�F�4�lf (� 1) = ( � 1)4 � 2(� 1)2 + 2 = 1 �†

�� �™�A�6�}x = 0 �ˆ �T�A�i�F�L�Ë�s�D�"�F�4�lf (0) = 2 �†

�…�M�j�J�j�A �ˆ lim
x!� ¥

f (x) = + ¥ �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 1 0 1 + ¥

� 0 + 0 � 0 +

+ ¥+ ¥

11

22

11

+ ¥+ ¥

�M�x�Ó�A�}�C�j �“�™

�Q�i�2�Ü�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•y = f (x) �´�6�s�™�³�J �ˆ

�2 �� f (x) =
x2 � 4x
x2 + 3x

�3 �� f (x) =
2x2 � 2x� 1

(x� 1)2

�4 �� f (x) =
x2 � 4x

x2 � 4x+ 3

�5 �� f (x) =
3x2 � 18x+ 25

x2 � 6x+ 8

�6 �� f (x) =
x2 � 4
x2 + 1

�7 �� f (x) =
x2 � 1
x2 + 2

�8 �� f (x) =
x2 � 2x+ 3

x2 � 1

�9 �� f (x) =
� x2 + 3x+ 5
x2 � 2x� 3

�: �� f (x) =
2x2 � x+ 3

1� x2

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 � 4x
x2 + 3x

�ˆ

�…�t�<�E�2�x�@�A�} �ˆx2 + 3x 6= 0 () x(x+ 3) 6= 0 =) D = R n f� 3;0g �†

�…�Q�™�J�+�M�2�s�E�Ü�J�7�x�s�É�yx 6= 0 �ˆ f (x) =
x(x� 4)
x(x+ 3)

=
x� 4
x+ 3

= 1�
7

x+ 3
�†

�…�Õ�Q�m�j�J�A�n�A �ˆlim
x!� ¥

f (x) = 1 =) y = 1 �	�s�<�2�
�� lim
x!� 3�

f (x) = � ¥ =) x = � 3 �	�:�L�
 �†

�™�A�6�}x = 0 �ˆ lim
x! 0

f (x) = �
4
3

�	�™�³�F�Ë�E�7�s�Æ�š �y�™�F�s�Ó�6�™�A�6�}(0; � 4=3)�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) =
7

(x+ 3)2 > 0; 8x 2 D =) f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(� ¥ ; � 3)�
(� 3;0) �E�i�6 (0;+ ¥ )

�™�H�J�Ä�x�6�µ�— �E�F�L�Ë�s�S�j�K �†

�3 �� f (x) =
2x2 � 2x� 1

(x� 1)2 �ˆ
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�…�t�<�E�2�x�@�A�} �ˆD = R n f 1g �†

�…�Õ�Q�m�j�J�A�n�A �ˆlim
x!� ¥

f (x) = 2 =) y = 2 �	�s�<�2�
�� lim
x! 1

f (x) = � ¥ =) x = 1 �	�:�L�
 �†

�…�F�x�t�F�2 �ˆf (x) =
2(x� 1)2 + 2x� 3

(x� 1)2 = 2+
2x� 3

(x� 1)2 �†

�…�s�<�L�j�s�N �ˆf 0(x) =
2(x� 1)2 � 2(x� 1)(2x� 3)

(x� 1)4 =
2(x� 1) � 2(2x� 3)

(x� 1)3 =
� 2x+ 4
(x� 1)3 =

� 2(x� 2)
(x� 1)3 �†

f 0(x) = 0 () x = 2 �†

�…�T�s�B�L�Ê�H �ˆf 0(x) > 0 () x 2 (1;2) =) f �s�2�j�E�� f 0(x) < 0 () x 2 (� ¥ ;1) [ (2;+ ¥ ) =) f �7�m�y �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 2�
 f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�4�lf (2) =
2(4) � 4� 1

(2� 1)2 = 3 �†

�4 �� f (x) =
x2 � 4x

x2 � 4x+ 3
= 1�

3
(x� 1)(x� 3)

�ˆ

�…�t�<�E�2�x�@�A�} �ˆx2 � 4x+ 3 6= 0 =) D = R n f 1;3g �†

�…�Õ�Q�m�j�J�A�n�A �ˆy = 1 �	�s�<�2�
��x = 1 �E�i�6 x = 3 �	�:�L�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) =
(2x� 4)(x2 � 4x+ 3) � (2x� 4)(x2 � 4x)

(x2 � 4x+ 3)2 =
6(x� 2)

(x2 � 4x+ 3)2 �†

f 0(x) = 0 () x = 2 �†

�…�T�s�B�L�Ê�H �ˆf 0(x) < 0 () x 2 (� ¥ ;1) [ (1;2) =) f �7�m�y�� f 0(x) > 0 () x 2 (2;3) [ (3;+ ¥ ) =) f

�s�2�j�E �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 2�
 f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�lf (2) =
4� 8

4� 8+ 3
= 4 �†

�5 �� f (x) =
3x2 � 18x+ 25

x2 � 6x+ 8
= 3+

1
(x� 2)(x� 4)

�ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R n f 2;4g �†

�…�Õ�Q�m�j�J�A�n�A �ˆy = 3 �	�s�<�2�
��x = 2 �E�i�6 x = 4 �	�:�L�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) =
� (2x� 6)

(x2 � 6x+ 8)2 =
� 2(x� 3)

(x2 � 6x+ 8)2 �†

f 0(x) = 0 () x = 3 �†

�…�T�s�B�L�Ê�H �ˆf 0(x) > 0 () x 2 (� ¥ ;2) [ (2;3) =) f �s�2�j�E�� f 0(x) < 0 () x 2 (3;4) [ (4;+ ¥ ) =) f
�7�m�y �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 3�
 f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�4�lf (3) = 3+
1

9� 18+ 8
= 2 �†

�6 �� f (x) =
x2 � 4
x2 + 1

= 1�
5

x2 + 1
�ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R �	�s�½�Kx2 + 1 > 0; 8x�
 �†

�…�Õ�Q�m�j�J�A�n�A �ˆlim
x!� ¥

f (x) = 1 =) y = 1 �	�s�<�2�
 �† �µ�— �E�Õ�Q�m�j�J�A�n�A�:�L �†

�…�s�<�L�j�s�N �ˆf 0(x) =
10x

(x2 + 1)2 �† f 0(x) = 0 () x = 0 �†
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�…�T�s�B�L�Ê�H �ˆf 0(x) < 0 () x < 0 =) f �7�m�y�� f 0(x) > 0 () x > 0 =) f �s�2�j�E �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 0�
 f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�lf (0) = � 4 �†

�7 �� f (x) =
x2 � 1
x2 + 2

= 1�
3

x2 + 2
�ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R �†

�…�Õ�Q�m�j�J�A�n�A �ˆlim
x!� ¥

f (x) = 1 =) y = 1 �	�s�<�2�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) =
6x

(x2 + 2)2 �† f 0(x) = 0 () x = 0 �†

�…�T�s�B�L�Ê�H �ˆf 0(x) < 0 () x < 0 =) f �7�m�y�� f 0(x) > 0 () x > 0 =) f �s�2�j�E �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 0�
 f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�lf (0) = �
1
2

�†

�8 �� f (x) =
x2 � 2x+ 3

x2 � 1
�ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R n f� 1;1g �†

�…�Õ�Q�m�j�J�A�n�A �ˆy = 1 �	�s�<�2�
��x = � 1 �E�i�6 x = 1 �	�:�L�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) =
(2x� 2)(x2 � 1) � 2x(x2 � 2x+ 3)

(x2 � 1)2 =
2(x2 � 4x+ 1)

(x2 � 1)2 �†

f 0(x) = 0 () x = 2�
p

3 � 0:27 �^ x = 2+
p

3 � 3:73 �†

�…�F�L�Ë�s�D�"�F �ˆ

�� �T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2�
p

3 �4�lf (2�
p

3) = 1�
p

3 �†

�� �T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2+
p

3 �4�lf (2+
p

3) = 1+
p

3 �†

�9 �� f (x) =
� x2 + 3x+ 5
x2 � 2x� 3

�ˆ

�…�t�<�E�2�x�@�A�} �ˆx2 � 2x� 3 6= 0 () (x+ 1)(x� 3) 6= 0 =) D = R n f� 1;3g �†

�…�Õ�Q�m�j�J�A�n�A �ˆlim
x!� ¥

f (x) = � 1 =) y = � 1 �	�s�<�2�
��x = � 1 �E�i�6 x = 3 �	�:�L�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) =
(� 2x+ 3)(x2 � 2x� 3) � (2x� 2)( � x2 + 3x+ 5)

(x2 � 2x� 3)2 =
� x2 � 16x+ 1
(x2 � 2x� 3)2 �†

f 0(x) = 0 () x = � 8�
p

65 �†

�…�F�L�Ë�s�D�"�F �ˆ �T�F�“�F�L�Ë�™�A�6�}x = � 8�
p

65 �E�i�6�T�A�i�F�L�Ë�™�A�6�}x = � 8+
p

65 �†

�: �� f (x) =
2x2 � x+ 3

1� x2 �ˆ

�…�t�<�E�2�x�@�A�} �ˆ1� x2 6= 0 =) D = R n f� 1;1g �†

�…�Õ�Q�m�j�J�A�n�A �ˆlim
x!� ¥

f (x) = � 2 =) y = � 2 �	�s�<�2�
��x = � 1 �E�i�6 x = 1 �	�:�L�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) =
(4x� 1)(1� x2) � (� 2x)(2x2 � x+ 3)

(1� x2)2 =
� x2 + 10x� 1

(1� x2)2 �†

f 0(x) = 0 () x = 5� 2
p

6 �†
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�…�F�L�Ë�s�D�"�F �ˆ �T�F�“�F�L�Ë�™�A�6�}x = 5� 2
p

6 �E�i�6�T�A�i�F�L�Ë�™�A�6�}x = 5+ 2
p

6 �†

�M�x�Ó�A�}�C�j �”�•

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx 6= 2 �s�½�Kf (x) =
2x2 + x� 1

x� 2
�E�i�6�Ë�E�™�³�F�A�x�Á�6(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�M�™�4�F�}x 6= 2 �s�4�Ç�Ef (x) = ax+ b+
c

x� 2
�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �†

�4 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E�™�³�F(C) �s�D�"�F�s�õ�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�L�F�Q�}�Ï �†

�5 �� �Q�i�2�Ü�T�s�B�L�Ê�H �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�} �†

�6 �� �H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6�Q�&�ˆ �u�E�]�Q�Q�J�j�³�L 2x2 + ( 1� m)x+ 2m� 1 = 0 �Â�J�Ç�{ �Í�{ �t�J�{�™�Am �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �ˆ

�s�D�›�j�N�i�D�j�t�7�2�H�R�m�Å�Ê�4�K�22x2 + x� 1 �E�k�6�Ê�4�t�F�6x� 2 �ˆ

2x2 + x� 1 x� 2
� (2x2 � 4x) 2x+ 5

5x� 1
� (5x� 10)

9

�s�4�Ç�E �f̂ (x) = 2x+ 5+
9

x� 2
�7�x�s�É�y�™�4�F�}x 6= 2 �†

�<�n�7�s�E�ya = 2; b = 5; c = 9 �†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ�4�@�Æ�M�j�J�j�A�™�A�6�}x ! 2 �ˆ

lim
x! 2�

f (x) = lim
x! 2�

�
2x+ 5+

9
x� 2

�
= 9+

�
9

0�

�
= � ¥

lim
x! 2+

f (x) = lim
x! 2+

�
2x+ 5+

9
x� 2

�
= 9+

�
9

0+

�
= + ¥

�<�n�7�s�E�y �F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�…�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ�4�@�Æ�M�j�J�j�A�u�E�G�M�<�2f (x) � (2x+ 5) �³�M�Á x ! � ¥ �ˆ

lim
x!� ¥

[ f (x) � (2x+ 5)] = lim
x!� ¥

9
x� 2

= 0

�<�n�7�s�E�y �F�Æ�• �A�}(d) : y = 2x+ 5 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �†
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�4 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E�™�³�F(C) �s�D�"�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A(d) �ˆ

�H�i�E�i�A�˜�Q�&�ˆ �u�E�G�M�<�2f (x) � yd =
9

x� 2
�ˆ

�…�s�F�jx 2 (2;+ ¥ ) =) x� 2 > 0 =) f (x) � yd > 0 �Æ�x�c�˜�™�³�F(C) �Q�•�i�A�s�÷�´�6�s�M�j�Õ�Q�m�j�J�A�n�A�s�™�C�A(d) �†

�…�s�F�jx 2 (� ¥ ;2) =) x� 2 < 0 =) f (x) � yd < 0 �Æ�x�c�˜�™�³�F(C) �Q�•�i�A�s�÷�´�6�s�™�³�J�Õ�Q�m�j�J�A�n�A�s�™�C�A(d)
�†

�5 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R n f 2g = ( � ¥ ;2) [ (2;+ ¥ ) �†

�…�s�<�L�j�s�N �ˆ

f 0(x) = ( 2x+ 5)0+
�

9
x� 2

� 0

= 2�
9

(x� 2)2 =
2(x� 2)2 � 9

(x� 2)2

�c�˜ f 0(x) = 0 () 2(x� 2)2 = 9 () (x� 2)2 =
9
2

() x� 2 = �
3
p

2
2

�ˆ

x1 = 2�
3
p

2
2

� � 0:12; x2 = 2+
3
p

2
2

� 4:12

�…�A�u�J�š�F�L�Ë�s�D�"�F �ˆ

f (x1) = 2

 

2�
3
p

2
2

!

+ 5+
9

� 3
p

2
2

= 9� 3
p

2� 3
p

2 = 9� 6
p

2 � 0:51 (�T�A�i�F�L�Ë�s�D�"�F)

f (x2) = 2

 

2+
3
p

2
2

!

+ 5+
9

3
p

2
2

= 9+ 3
p

2+ 3
p

2 = 9+ 6
p

2 � 17:49 (�T�F�“�F�L�Ë�s�D�"�F)

�…�G�ƒ�i�A�8�š�m�y �ˆ�7�x�@�m �7�™�F�Q�H�›�u�E�Õ�Q�m�j�J�A�n�A�Ä�x�6�H�j�L�4�lI (2;9) �†

�7�x�s�É�y�™�4�F�}x 6= 2 �s�4�Ç�E4� x 6= 2 �s�R�j�K �ˆ

f (4� x)+ f (x) =
�

2(4� x)+ 5+
9

2� x

�
+

�
2x+ 5+

9
x� 2

�
= 18= 2(9)

�<�n�7�s�E�yI (2;9) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†

�…�7�x�@�m �7�™�F�Q�H�›�T�‚�2�ž�2�n�T�L�s�½�s�E �ˆ

�£ �™�F�Q�H�›�T�‚�2�ž(Oy) �ˆ x = 0 =) y = f (0) =
� 1
� 2

=
1
2

�† �7�x�@�m �7
�

0;
1
2

�
�†

�£ �™�F�Q�H�›�T�‚�2�ž(Ox) �ˆ y = 0 () 2x2 + x� 1 = 0 () (2x� 1)(x+ 1) = 0 =) x =
1
2

; x = � 1 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 2� 3
p

2
2 2 2+ 3

p
2

2
+ ¥

+ 0 � � 0 +

� ¥� ¥

9� 6
p

29� 6
p

2

� ¥

+ ¥

9+ 6
p

29+ 6
p

2

+ ¥+ ¥
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�™�³�F�A�x�Á�6(C) �ˆ

x

y

O
x = 2

y = 2x+ 5

I (2;9)

M1

M2

(0; 1
2)

� 1 1
2

�6 �� �H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6�Q�&�ˆ �u�E�]�Q�Â�J�Ç�{ �Í�{ �t�J�{�™�Am �ˆ

�Q�J�j�³�L�t�<�M�™�A�*�N�H�i�Ê�2�Ü � 2̂x2 + ( 1� m)x+ 2m� 1 = 0 �	�7�x�s�É�yx 6= 2�
 �†

�F�x�t�F�š�6�Q�J�j�³�L �ˆ

2x2 + x� 1� mx+ 2m= 0 () 2x2 + x� 1 = m(x� 2) ()
2x2 + x� 1

x� 2
= m () f (x) = m

�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L�4�l�7�x�E�o�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}�s�<�2(dm) : y = m �ˆ

�…�s�F�jm< 9� 6
p

2 � 0:51 �ˆ �F�Æ�• �A�}�³�A�}�™�³�F(C) �™�A�6�}�H�j�L�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x < 2 �	�]�Q�Ä�x�6�H�j�L�T�N�i�9�…�Ë�E

�^�Ë�E�Q�&�ˆ �G�•�m�K�µ�’ �Õ�™�Q�‚�K�Â�Jm �s�D�"�F�E�k�6 1
2�
 �†

�…�s�F�jm= 9� 6
p

2 �ˆ �F�Æ�• �A�}�F�{�y�™�³�F(C) �™�A�6�}�2�x�H�n�M�T�A�i�F�L�Ë �Æ�x�c�˜�Q�J�j�³�L�Ë�E�]�Q�>�m�Fx = 2�
3
p

2
2

�†

�…�s�F�j9� 6
p

2 < m< 9+ 6
p

2 �ˆ �F�Æ�• �A�}�J�i�E�³�A�}�™�³�F(C) �s�S�j�K �Æ�x�c�˜�Q�J�j�³�L�µ�— �E�]�Q�2�’�m�6 R �†

�…�s�F�jm= 9+ 6
p

2 �ˆ �F�Æ�• �A�}�F�{�y�™�³�F(C) �™�A�6�}�2�x�H�n�M�T�F�“�F�L�Ë �Æ�x�c�˜�Q�J�j�³�L�Ë�E�]�Q�>�m�Fx = 2+
3
p

2
2

�†
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�…�s�F�jm > 9+ 6
p

2 � 17:49 �ˆ �F�Æ�• �A�}�³�A�}�™�³�F(C) �™�A�6�}�H�j�L�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q�N�i�9�…�Ë�E�Ä�x�6�H�j�Lx > 2

�	�Q�J�j�³�L�Ë�E�]�Q�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �
 �†

�M�x�Ó�A�}�C�j �”�‘

�s�4�c�f̃ �2�x�@�A�}�s�M�j(� ¥ ;2) [ (2;+ ¥ ) �s�½�Kf (x) =
x2 � 4x+ 8

x� 2
�s�R�j�K (C) �º�™�³�F�u�Ef �2�’�m�6�A�™�J�)�K�T�L�A�n�@

�L�Ë�{ �M�} �†
�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+

c
x� 2

�7�x�s�É�y�™�4�F�}x 6= 2 �†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�5 �� �L�2�2�n�T�L�s�½�s�E�G�ƒ�i�A�8�š�m�yI �u�E�™�³�F(C) �L�o�7�Q�6�}�™�³�F(C) �†

�6 �� �H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6�Q�&�ˆ �u�E�]�Q�Q�J�j�³�L x2 � (m+ 4)x+ 2m+ 8 = 0 �Â�J�Ç�{ �Í�{ �t�J�{�™�Am �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �ˆ

�F�x�t�F�2�2�s�E�Ü�J�Ê�4�K�2 �ˆ

f (x) =
x2 � 4x+ 4+ 4

x� 2
=

(x� 2)2 + 4
x� 2

= x� 2+
4

x� 2

�<�n�7�s�E�ya = 1; b = � 2; c = 4 �†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ

lim
x! 2�

f (x) = lim
x! 2�

�
x� 2+

4
x� 2

�
= � ¥ ; lim

x! 2+
f (x) = + ¥

�<�n�7�s�E�y �F�Æ�• �A�}�Q�J�j�³�L x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†

�…�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ

lim
x!� ¥

[ f (x) � (x� 2)] = lim
x!� ¥

4
x� 2

= 0

�<�n�7�s�E�y �F�Æ�• �A�}(d) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) = 1�
4

(x� 2)2 =
(x� 2)2 � 4

(x� 2)2 =
(x� 2� 2)(x� 2+ 2)

(x� 2)2 =
x(x� 4)
(x� 2)2

�c�˜ f 0(x) = 0 () x(x� 4) = 0 () x = 0 �^ x = 4 �†
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�…�F�L�Ë�s�D�"�F �ˆ

�£ �™�A�6�}x = 0 =) f (0) = 0� 2+
4

0� 2
= � 4 �º �A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�†

�£ �™�A�6�}x = 4 =) f (4) = 4� 2+
4

4� 2
= 2+ 2 = 4 �º �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 2 4 + ¥

+ 0 � � 0 +

� ¥� ¥

� 4� 4

� ¥

+ ¥

44

+ ¥+ ¥

�5 �� �G�ƒ�i�A�8�š�m�y �E�i�6�Q�6�}�™�³�F(C) �ˆ

�7�x�@�m �7�™�F�Q�H�›�Õ�Q�m�j�J�A�n�A�Ä�x�6�H�j�L�4�lI (2;0) �†

�s�G�•�#�6�È�• �A�}�L�n�F�J�E�Ž�G�ƒ�i�A�8�š�m�y f (2a� x)+ f (x) = 2b �º�J�o�Ka = 2;b = 0 �ˆ

f (4� x)+ f (x) =
�

4� x� 2+
4

4� x� 2

�
+

�
x� 2+

4
x� 2

�
= ( 2� x) �

4
x� 2

+ x� 2+
4

x� 2
= 0= 2(0)

�<�n�7�s�E�yI (2;0) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†

x

y

O

x = 2

y = x� 2 I (2;0)

(0; � 4)

(4;4)
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�6 �� �H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6�Q�&�ˆ �u�E�]�Q�Q�J�j�³�L �ˆ

�Q�J�j�³�L x2 � (m+ 4)x+ 2m+ 8 = 0 () x2 � 4x+ 8 = m(x� 2) ()
x2 � 4x+ 8

x� 2
= m () f (x) = m �†

�…�s�F�jm< � 4 �ˆ �F�Æ�• �A�}�³�A�}�™�³�F�™�A�6�}�H�j�L�7�x�@�m �7�t�<�M�Ë�Ex < 2 �	�]�Q�T�N�i�9�…�Ë�E�H�j�L�
 �†

�…�s�F�jm= � 4 �ˆ �F�Æ�• �A�}�F�{�y�™�³�F�™�A�6�}�7�x�@�m �7(0; � 4) �Æ�x�c�˜�Ë�E�]�Q�>�m�Fx = 0 �†

�…�s�F�j� 4 < m< 4 �ˆ �F�Æ�• �A�}�J�i�E�³�A�}�™�³�F(C) �s�C �Æ�x�c�˜�Q�J�j�³�L�µ�— �E�]�Q�2�’�m�6 R �†

�…�s�F�jm= 4 �ˆ �F�Æ�• �A�}�F�{�y�™�³�F�™�A�6�}�7�x�@�m �7(4;4) �Æ�x�c�˜�Ë�E�]�Q�>�m�Fx = 4 �†

�…�s�F�jm> 4 �ˆ �F�Æ�• �A�}�³�A�}�™�³�F�™�A�6�}�H�j�L�7�x�@�m �7�t�<�M�Ë�Ex > 2 �	�]�Q�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �
 �†

�M�x�Ó�A�}�C�j �”�’

�s�4�Ë�E�T�E�m�4�J�E�•f �t�<�Mf (x) =
x2 � x� 3

x+ 1
�E�i�6�Â�6�s�½�K(C) �™�³�F�u�Ef �†

�2 �� �L�2�t�<�E�2�x�@�A�}D �u�E�T�E�m�4�J�E�•f �†

�3 �� �F�·�Ÿ �;�Ã f (x) = x� 2�
1

x+ 1
�7�x�s�É�y�™�4�F�}x 2 D �†

�4 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F �†

�5 �� �™�Ò�K�F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j�7�s�Æ�š �y�E�j�J�o�K�‰�u�E�t�<�E�2�x�@�A�} �†

�6 �� �L�2�2�n�T�L�s�½�s�E�G�ƒ�i�A�8�š�m�yI �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆx+ 1 6= 0 () x 6= � 1 =) D = R n f� 1g = ( � ¥ ; � 1) [ (� 1;+ ¥ ) �†

�3 �� �C�™�J�6�}�F�Æ�• �F�} �ˆ

�t�7�2�Ê�4�K�2�E�k�6�Ê�4�t�F�6 �x̂2 � x� 3 = ( x� 2)(x+ 1) � 1 �†

�Æ�x�c�˜f (x) =
(x� 2)(x+ 1) � 1

x+ 1
= x� 2�

1
x+ 1

�	�H�i�A�
 �†

�4 �� �Õ�Q�m�j�J�A�n�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x!� 1�

f (x) = + ¥ ; lim
x!� 1+

f (x) = � ¥ =) x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (x� 2)] = lim
x!� ¥

�
�

1
x+ 1

�
= 0 =) (d) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � yd = �
1

x+ 1
�ˆ

�£ �s�F�jx > � 1 =) f (x) � yd < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J(d) �†

�£ �s�F�jx < � 1 =) f (x) � yd > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j(d) �†
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�5 �� �C�i�Q�s�î�T�s�B�L�Ê�H �ˆ

f 0(x) = 1�
�

�
1

(x+ 1)2

�
= 1+

1
(x+ 1)2 �†

�s�½�K(x+ 1)2 > 0 �7�x�s�É�y�™�4�F�}x 6= � 1 �Æ�x�c�˜f 0(x) > 1 > 0; 8x 2 D �†

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�º�E�i�7�ƒ�s�M�j(� ¥ ; � 1) �E�i�6�s�M�j(� 1;+ ¥ ) �s�R�j�K�µ�— �E�F�L�Ë�s�D�"�F�s�S�j�K �†

�6 �� �G�ƒ�i�A�8�š�m�y �E�i�6�Q�6�}�™�³�F �ˆ

�™�F�Q�H�›�u�E�Õ�Q�m�j�J�A�n�A�4�lI (� 1; � 3) �† �s�G�•�#�6�È�• �A�} �ˆ

f (� 2� x)+ f (x) = � 2� x� 2�
1

� 2� x+ 1
+ x� 2�

1
x+ 1

= � 6 = 2(� 3)

�<�n�7�s�E�yI (� 1; � 3) �º�G�ƒ�i�A�8�š�m�y�u�E(C) �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 1 + ¥

+ +

� ¥� ¥

+ ¥

� ¥

+ ¥+ ¥

�™�³�F�A�x�Á�6(C) �ˆ

x

y

O

x = � 1

y = x� 2

I (� 1; � 3)
(0; � 3)
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�M�x�Ó�A�}�C�j �”�“

�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx 6= 1 �s�½�Kf (x) =
x2 + x� 1

x� 1
�E�i�6�Ë�E�™�³�F(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+
c

x� 1
�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �F�·�Ÿ �;�Ã�™�F�Q�H�›�Õ�Q�m�j�J�A�n�AI(1;3) �º�G�ƒ�i�A�8�š�m�y�u�E(C) �L�o�7�Q�6�}�™�³�F(C) �†

�6 �� �H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6�Q�&�ˆ �u�E�]�Q�Q�J�j�³�L x2 + ( 1� m)x+ m� 1 = 0 �Â�J�A�u�J�šm �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 � x+ 2x� 2+ 1

x� 1
= x+ 2+

1
x� 1

=) a = 1; b = 2; c = 1 �†

�3 �� �Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x! 1�

f (x) = � ¥ ; lim
x! 1+

f (x) = + ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (x+ 2)] = lim
x!� ¥

1
x� 1

= 0 =) (d) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�4 �� �T�s�B�L�Ê�H �ˆ

f 0(x) = 1�
1

(x� 1)2 =
(x� 1)2 � 1

(x� 1)2 =
x(x� 2)
(x� 1)2

f 0(x) = 0 () x = 0 �^ x = 2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (0) =
� 1
� 1

= 1 �™�A�6�}x = 0 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (2) = 2+ 2+
1
1

= 5 �™�A�6�}x = 2 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 1 2 + ¥

+ 0 � � 0 +

� ¥� ¥

11

� ¥

+ ¥

55

+ ¥+ ¥

�5 �� �G�ƒ�i�A�8�š�m�y �E�i�6�™�³�F(C) �ˆ

I (1;3) �s�G�•�#�6�È�• �A�} �ˆf (2� x)+ f (x) = ( 2� x+ 2+ 1
1� x) + ( x+ 2+ 1

x� 1) = 6 = 2(3) �†

�<�n�7�s�E�yI (1;3) �º�G�ƒ�i�A�8�š�m�y�u�E(C) �†
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x

y

O

x = 1

y = x+ 2

I (1;3)

(0;1)

(2;5)

�6 �� �H�i�Ê�2�Ü�]�Q�Q�J�j�³�L �ˆ
x2 + ( 1� m)x+ m� 1 = 0 () f (x) = m �ˆ

�…m< 1 �ˆ �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’x1 < 0 < x2 < 1 �†

�…m= 1 �ˆ �Ë�E�]�Q�>�m�Fx = 0 �†

�…1 < m< 5 �ˆ �µ�— �E�]�Q�2�’�m�6 R �†

�…m= 5 �ˆ �Ë�E�]�Q�>�m�Fx = 2 �†

�…m> 5 �ˆ �Ë�E�]�Q�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’1 < x1 < 2 < x2 �†

�M�x�Ó�A�}�C�j �”�”

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR n f 2g �s�½�Kf (x) =
x2 � x� 1

x� 2
�†

�s�K�j�6�Â�6 (C) �º�™�³�F�L�F�Q�}�Ï�s�M�j�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}� ¥ �E�i�6�™�A�6�}+ ¥ �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �‘ �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�M�™�4�F�}x 6= 2 �s�4�Ç�Ef (x) = ax+ b+
c

x� 2
�†

�’ �� �s�4�Â�6(d) �º�F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L y = x+ 1 �† �F�·�Ÿ �;�Ã(d) �º�Õ�Q�m�j�J�A�n�A�u�E(C) �™�A�6�}� ¥ �E�i�6

�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E�™�³�F(C) �s�D�"�F�E�k�6�F�Æ�• �A�}(d) �†

�“ �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}(d) �†

�<�x�s�Á�y�™�Ò�K
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�2 �� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}� ¥ �E�i�6 + ¥ �ˆ

�… lim
x!� ¥

f (x) = lim
x!� ¥

x2
�

1� 1
x � 1

x2

�

x
�
1� 2

x

� = lim
x!� ¥

x = � ¥ �†

�… lim
x! + ¥

f (x) = lim
x! + ¥

x2
�

1� 1
x � 1

x2

�

x
�
1� 2

x

� = lim
x! + ¥

x = + ¥ �†

�J�Ú�{�6�s�C�"�A �™�A�6�}x = 2 �ˆ

lim
x! 2�

f (x) = lim
x! 2�

x2 � x� 1
x� 2

=
1

0� = � ¥ ; lim
x! 2+

f (x) = lim
x! 2+

x2 � x� 1
x� 2

=
1

0+ = + ¥

�Æ�x�c�˜�F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�7�x�s�É�y�™�4�F�}x 2 R n f 2g �ˆ

f 0(x) =
(2x� 1)(x� 2) � (x2 � x� 1)(1)

(x� 2)2 =
x2 � 4x+ 3

(x� 2)2 =
(x� 1)(x� 3)

(x� 2)2

f 0(x) = 0 () (x� 1)(x� 3) = 0 () x = 1 �^ x = 3 �†

�s�½�K(x� 2)2 > 0 �7�x�s�É�y�™�4�F�}x 6= 2 �Æ�x�c�˜�Q�&�ˆ �u�Ef 0(x) �Õ�™�Q�‚�K�s�M�j(x� 1)(x� 3) �ˆ

�…f 0(x) > 0 () x 2 (� ¥ ;1) [ (3;+ ¥ ) =) f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A �†

�…f 0(x) < 0 () x 2 (1;2) [ (2;3) =) f �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A �†

�…�™�A�6�}x = 1�
 f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�4�lf (1) =
12 � 1� 1

1� 2
= 1 �†

�…�™�A�6�}x = 3�
 f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�lf (3) =
32 � 3� 1

3� 2
= 5 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 1 2 3 + ¥

+ 0 � � 0 +

� ¥� ¥

11

� ¥

+ ¥

55

+ ¥+ ¥

�4 �� �‘ �� �L�2�7�x�E�o�E�H�i�Aa;b;c �ˆ

�s�D�›�j�N�i�D�j�t�7�2�H�R�m�Å�Ê�4�K�2x2 � x� 1 �E�k�6�Ê�4�t�F�6x� 2 �ˆ

x2 � x� 1 = ( x+ 1)(x� 2)+ 1 =) f (x) = x+ 1+
1

x� 2

�<�n�7�s�E�ya = 1; b = 1; c = 1 �†
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�’ �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(d) �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�4�@�Æ�M�j�J�j�A�G�M�<�2 �ˆ

lim
x!� ¥

[ f (x) � (x+ 1)] = lim
x!� ¥

1
x� 2

= 0

�<�n�7�s�E�y �F�Æ�• �A�}(d) : y = x+ 1 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �™�A�6�}� ¥ �E�i�6 + ¥ �†

�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F�E�k�6 (d) �Â�J�Q�&�ˆ �u�Ef (x) � yd =
1

x� 2
�ˆ

�…x 2 (2;+ ¥ ) =)
1

x� 2
> 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j�Õ�Q�m�j�J�A�n�A(d) �†

�…x 2 (� ¥ ;2) =)
1

x� 2
< 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J�Õ�Q�m�j�J�A�n�A(d) �†

�“ �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}(d) �ˆ

x

y

O

x = 2

y = x+ 1

I (2;3)

(1;1)

(3;5)

�M�x�Ó�A�}�C�j �”�•

�s�4�Ë�E�T�E�m�4�J�E�•f �t�<�Mf (x) =
x2 � x� 3

x+ 1
�E�i�6�Â�6 (C) �º�™�³�F�u�E�T�E�m�4�J�E�•f �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �F�·�Ÿ �;�Ã f (x) = x� 2�
1

x+ 1
�†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �†

�5 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�Ef �†

�<�x�s�Á�y�™�Ò�K
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�2 �� �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �ˆ

�T�E�m�4�J�E�•f �Ë�E�E�‚�K�³�M�Á x+ 1 6= 0 () x 6= � 1 �†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = R n f� 1g �†

�3 �� �F�·�Ÿ �;�Ã f (x) = x� 2�
1

x+ 1
�ˆ

�A�™�J�*�N�Ê�4�t�F�6 �ˆ

x� 2�
1

x+ 1
=

(x� 2)(x+ 1) � 1
x+ 1

=
x2 � x� 2� 1

x+ 1
=

x2 � x� 3
x+ 1

= f (x)

�<�n�7�s�E�yf (x) = x� 2�
1

x+ 1
�H�i�A�™�Ç�2�<�t�J�E �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ

�4�@�Æ�M�j�J�j�A�G�M�<�2 �ˆ

lim
x!� ¥

[ f (x) � (x� 2)] = lim
x!� ¥

�
�

1
x+ 1

�
= 0

�<�n�7�s�E�y �F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �†

�5 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�Ef �ˆ

�…�M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A�:�L �l̂im
x!� ¥

f (x) = � ¥ �†

lim
x!� 1�

f (x) = + ¥ �E�i�6 lim
x!� 1+

f (x) = � ¥ =) �F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E(C)

�†

�…�s�<�L�j�s�N �ˆ�7�x�s�É�y�™�4�F�}x 6= � 1 �ˆ

f 0(x) = 1�
�

�
1

(x+ 1)2

�
= 1+

1
(x+ 1)2 > 0; 8x 2 R n f� 1g

�Æ�x�c�˜�T�E�m�4�J�E�•f �s�2�j�E�º�E�i�7�ƒ�s�M�j�7�s�Æ�š �y(� ¥ ; � 1) �E�i�6 (� 1;+ ¥ ) �™�H�J�Ä�x�6�µ�— �E�A�u�J�š�F�L�Ë�s�D�"�F�s�S�j�K �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 1 + ¥

+ +

� ¥� ¥

+ ¥

� ¥

+ ¥+ ¥

�™�³�F�A�x�Á�6(C) �ˆ

x

y

O

x = � 1

y = x� 2

(0; � 3)
I (� 1; � 3)
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�M�x�Ó�A�}�C�j �”�–

�s�4�Ë�E�T�E�m�4�J�E�•f (x) =
(x+ 2)(x� 2)

1� x
=

x2 � 4
1� x

�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �t�7�2�H�R�m�Å�s�<�j�J�“�j�Q�L�s�Q�Lf (x) �º�C�™�J�6�}ax+ b+
c

1� x
�†

�4 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�5 �� �™�Ò�K�F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�}�L�F�Q�}�Ï �†

�6 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆ1� x 6= 0 () x 6= 1 =) D = R n f 1g �†

�3 �� f (x) =
� x2 + 4

x� 1
=

� (x2 � 1)+ 3
x� 1

= � (x+ 1)+
3

x� 1
= � x� 1�

3
1� x

�†

�4 �� �Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x! 1�

f (x) = � ¥ ; lim
x! 1+

f (x) = + ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (� x� 1)] = 0 =) (d) : y = � x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�5 �� �s�<�L�j�s�N �ˆ

f 0(x) = � 1�
3

(x� 1)2 = �
�

1+
3

(x� 1)2

�
< � 1 < 0; 8x 6= 1

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j(� ¥ ;1) �E�i�6�s�M�j(1;+ ¥ ) �º�E �i�7�ƒ �E�i�6�µ�— �E�F�L�Ë�s�D�"�F�s�S�j�K �†

�6 �� �Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 1 + ¥

� �

+ ¥+ ¥

� ¥

+ ¥

� ¥� ¥
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x

y

O

x = 1

y = � x� 1

I (1; � 2)

(0; � 4)

2� 2

�M�x�Ó�A�}�C�j �”�—

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + x+ 4

x+ 1
�E�i�6�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�s�<�L�j�s�Nf 0(x) �†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �†

�4 �� �L�2�A�u�J�š�F�L�Ë�s�D�"�F �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �†

�5 �� �F�·�Ÿ �;�Ã I(� 1; � 1) �º�G�ƒ�i�A�8�š�m�y�u�E(C) �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆD = R n f� 1g �†

�Q�L�s�Q�Lf (x) = x+
4

x+ 1
�Æ�x�c�˜ �ˆ

f 0(x) = 1�
4

(x+ 1)2 =
(x+ 1)2 � 4

(x+ 1)2 =
(x+ 3)(x� 1)

(x+ 1)2

�3 �� �Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x!� 1�

f (x) = � ¥ =) x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � x] = lim
x!� ¥

4
x+ 1

= 0 =) (d) : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†
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�4 �� f 0(x) = 0 () x = � 3 �^ x = 1 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 3) = � 3+
4

� 2
= � 5 �™�A�6�}x = � 3 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (1) = 1+
4
2

= 3 �™�A�6�}x = 1 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 3 � 1 1 + ¥

+ 0 � � 0 +

� ¥� ¥

� 5� 5

� ¥

+ ¥

33

+ ¥+ ¥

�5 �� �G�ƒ�i�A�8�š�m�y �ˆ f (� 2� x)+ f (x) = ( � 2� x+ 4
� 1� x)+ ( x+ 4

x+ 1) = � 2 = 2(� 1) =) I (� 1; � 1) �º�G�ƒ�i�A�8�š�m�y �†

x

y

O

x = � 1

y = x

I (� 1; � 1)

(� 3; � 5)

(1;3)

�M�x�Ó�A�}�C�j �”�˜

�s�4�Ë�E�T�E�m�4�J�E�•f (x) =
x2 + 3x+ 6

x+ 2
�2�x�@�A�}�7�x�s�É�y�™�4�F�}x 6= � 2 �E�i�6�Ë�E�t�3�ž�s�³�6(C) �†

�2 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†
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�3 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x0 = 1 �† �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›

A �L�Ï�6(T) �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�4 �� �4�@�Æ�u�G�•�™�2�ÔS �u�E�L�n�F�F�š�6�}�3�@�‹ �s�½�K�™�³�F(C)�
 �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�F�Æ�• �A�}�:�Lx = 1;x = 2 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �T�s�B�L�Ê�H �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

f (x) = x+ 1+
4

x+ 2
�†

lim
x!� 2�

f (x) = � ¥ =) x = � 2 �º�Õ�Q�m�j�J�A�n�A�:�L �†

lim
x!� ¥

[ f (x) � (x+ 1)] = 0 =) (d) : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

f 0(x) = 1�
4

(x+ 2)2 =
x(x+ 4)
(x+ 2)2 �† f 0(x) = 0 () x = � 4 �^ x = 0 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 4) = � 4+ 1+
4

� 2
= � 5 �™�A�6�}x = � 4 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (0) = 0+ 1+
4
2

= 3 �™�A�6�}x = 0 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 4 � 2 0 + ¥

+ 0 � � 0 +

� ¥� ¥

� 5� 5

� ¥

+ ¥

33

+ ¥+ ¥

�3 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}x0 = 1 �E�i�6�7�x�@�m �7A �ˆ

�4�@�Æ f (1) = 1+ 1+
4
3

=
10
3

�E�i�6 f 0(1) = 1�
4
9

=
5
9

�†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �ˆ

y = f 0(1)(x� 1)+ f (1) =
5
9

(x� 1)+
10
3

=
5
9

x�
5
9

+
30
9

=) y =
5
9

x+
25
9

�L�2�™�F�Q�H�›A �º�J�o�K�Õ�Q�m�j�J�A�n�A�s�™�C�Ay = x+ 1 �ˆ

x+ 1 =
5
9

x+
25
9

()
4
9

x =
16
9

=) x = 4 =) y = 4+ 1 = 5

�<�n�7�s�E�y �7�x�@�m �7�™�F�Q�H�›�4�lA(4;5) �†

�4 �� �4�@�Æ�u�G�•�™�2�ÔS �ˆ

�7�x�s�É�yx 2 [1;2] �™�³�F(C) �s�÷�´�6�s�M�j�Õ�Q�m�j�J�A�n�A�s�™�C�A(d) �ˆ

S=
Z 2

1
[ f (x) � (x+ 1)] dx=

Z 2

1

4
x+ 2

dx= 4[ln jx+ 2j]21 = 4(ln4� ln3) = 4ln
4
3

� 1:15 �	�a�2�Â�u�G�•�
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�M�x�Ó�A�}�C�j �”�™

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) =
x2 � 5x+ 7

x� 2
�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �†

�3 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+
c

x� 2
�†

�4 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�5 �� �Q�i�2�Ü�T�s�B�L�Ê�H �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆD = R n f 2g �†

�M�j�J�j�A �ˆ lim
x!� ¥

f (x) = � ¥ ; lim
x! 2�

f (x) = � ¥ ; lim
x! 2+

f (x) = + ¥ �†

�3 �� f (x) =
x2 � 2x� 3x+ 6+ 1

x� 2
= x� 3+

1
x� 2

=) a = 1; b = � 3; c = 1 �†

�4 �� �Õ�Q�m�j�J�A�n�A�:�L �x̂ = 2 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆy = x� 3 �†

�5 �� f 0(x) = 1�
1

(x� 2)2 =
(x� 1)(x� 3)

(x� 2)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (1) = 1� 3� 1 = � 3 �™�A�6�}x = 1 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (3) = 3� 3+ 1 = 1 �™�A�6�}x = 3 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 1 2 3 + ¥

+ 0 � � 0 +

� ¥� ¥

� 3� 3

� ¥

+ ¥

11

+ ¥+ ¥



������ �s�J�s�L�"�E�C�j�” �t�G�’�2�<�x�s�Á�y�™�Ò�K
�s

�J
�s

�L
�"

�E
�C

�j�
”

�t�
G

�’�
2�

<
�x �s

�Á
�y

�™
�Ò

�K

x

y

O

x = 2

y = x� 3

I (2; � 1)

(1; � 3)

(3;1)

�M�x�Ó�A�}�C�j �•�•

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�™�4�F�}x 6= 2 �s�½�Kf (x) =
x2 � 3x� 4

x� 2
�Ë�E�™�³�F(C) �†

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �™�Ò�K�F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j�t�<�E�2�x�@�A�}�L�F�Q�}�Ï�º�E�i�7�ƒ �†

�4 �� �L�2�7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �º�J�o�K�T�‚�2�ž�2�n�T�L�s�½�s�E �E�i�6�G�ƒ�i�A�8�š�m�yI �†

�5 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 � 2x� x+ 2� 6

x� 2
= x� 1�

6
x� 2

�ˆ

�… lim
x! 2�

f (x) = + ¥ ; lim
x! 2+

f (x) = � ¥ =) x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (x� 1)] = 0 =) (d) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�3 �� f 0(x) = 1+
6

(x� 2)2 > 1 > 0;8x 6= 2 �Æ�x�c�˜f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(� ¥ ;2) �E�i�6�s�M�j(2;+ ¥ ) �º�E �i�7�ƒ �E�i�6

�µ�— �E�F�L�Ë�s�D�"�F�s�S�j�K �†

�4 �� �™�F�Q�H�›�T�‚�2�ž �ˆ
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�…�™�F�Q�H�›(Oy) �ˆ x = 0 =) y =
� 4
� 2

= 2 �4�l�7�x�@�m �7(0;2) �†

�…�™�F�Q�H�›(Ox) �ˆ y = 0 () x2 � 3x� 4 = 0 () (x� 4)(x+ 1) = 0 =) x = � 1;x = 4 �†

�G�ƒ�i�A�8�š�m�y �ˆ �™�F�Q�H�›�Õ�Q�m�j�J�A�n�A�4�l I (2;1) �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 2 + ¥

+ +

� ¥� ¥

+ ¥

� ¥

+ ¥+ ¥

x

y

O

x = 2

y = x� 1

I (2;1)
(0;2)

� 1 4

�M�x�Ó�A�}�C�j �•�‘

�s�4�Ë�E�T�E�m�4�J�E�•f (x) =
x2 � 4
x� 1

�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�
 �Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �™�Ò�K�F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�s�2�j�E�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�}�L�F�Q�}�Ï �†

�4 �� �L�2�7�x�@�m �7�³�A�}�T�‚�2�ž �E�i�6�G�ƒ�i�A�8�š�m�yI (1;2) �L�o�7�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K
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�2 �� �t�<�E�2�x�@�A�} �ˆD = R n f 1g �†

f (x) = x+ 1�
3

x� 1
�Æ�x�c�˜ �ˆ

�… lim
x! 1�

f (x) = + ¥ ; lim
x! 1+

f (x) = � ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (x+ 1)] = 0 =) y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�3 �� f 0(x) = 1+
3

(x� 1)2 =
x2 � 2x+ 4

(x� 1)2 > 0;8x 6= 1 �Æ�x�c�˜f �s�2�j�E�º�E�i�7�ƒ�s�M�j(� ¥ ;1) �E�i�6�s�M�j(1;+ ¥ ) �†

�4 �� �³�A�}�T�‚�2�ž �ˆ(0;4); (2;0); (� 2;0) �† �G�ƒ�i�A�8�š�m�y �ˆI (1;2) �†

x

y

O

x = 1

y = x+ 1

I (1;2)

(0;4)

2� 2

�M�x�Ó�A�}�C�j �•�’

�s�4�Ë�E�T�E�m�4�J�E�•f (x) =
x2 � x+ 9

x� 1
�2�x�@�A�}�s�M�jR n f 1g �E�i�6�Ë�E�™�³�F(C) �†

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x(x� 1)+ 9

x� 1
= x+

9
x� 1

�ˆ



�s
�J

�s
�L

�"
�E

�C
�j�

”
�t�

G
�’�

2�
<

�x �s
�Á

�y
�™

�Ò
�K

������

�… lim
x! 1�

f (x) = � ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � x] = 0 =) (d) : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�3 �� f 0(x) = 1�
9

(x� 1)2 =
(x� 1)2 � 9

(x� 1)2 =
(x+ 2)(x� 4)

(x� 1)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 2) = � 2+
9

� 3
= � 5 �™�A�6�}x = � 2 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (4) = 4+
9
3

= 7 �™�A�6�}x = 4 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 2 1 4 + ¥

+ 0 � � 0 +

� ¥� ¥

� 5� 5

� ¥

+ ¥

77

+ ¥+ ¥

�4 �� �G�ƒ�i�A�8�š�m�yI (1;1) �† �™�³�F�³�A�}�T�‚�2�ž(Oy) �™�A�6�}(0; � 9) �†

x

y

O

x = 1

y = x

I (1;1)

(� 2; � 5)

(4;7)
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�M�x�Ó�A�}�C�j �•�“

�s�4�Ë�E�T�E�m�4�J�E�•f (x) =
x2 + 3x� 3

x� 1
�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�
 �Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F �†

�4 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E�™�³�F(C) �s�D�"�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆD = R n f 1g �†

f (x) = x+ 4+
1

x� 1
�Æ�x�c�˜ �ˆ

�… lim
x! 1�

f (x) = � ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (x+ 4)] = 0 =) (d) : y = x+ 4 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�3 �� f 0(x) = 1�
1

(x� 1)2 =
x(x� 2)
(x� 1)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (0) = 0+ 4� 1 = 3 �™�A�6�}x = 0 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (2) = 2+ 4+ 1 = 7 �™�A�6�}x = 2 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 1 2 + ¥

+ 0 � � 0 +

� ¥� ¥

33

� ¥

+ ¥

77

+ ¥+ ¥

�4 �� f (x) � (x+ 4) =
1

x� 1
�ˆ

�…�s�M�j(1;+ ¥ ) �ˆ (C) �Q�•�i�A�s�÷�´�6�s�M�j�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�…�s�M�j(� ¥ ;1) �ˆ (C) �Q�•�i�A�s�÷�´�6�s�™�³�J�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�G�ƒ�i�A�8�š�m�y �ˆI (1;5) �†
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x

y

O
x = 1

y = x+ 4

I (1;5)

(0;3)

(2;7)

�M�x�Ó�A�}�C�j �•�”

�s�4�c�˜�T�E�m�4�J�E�•y = f (x) =
x2 � 4x+ 8

x� 2
�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �L�2�F�L�Ë�s�D�"�F �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �º�J�o�K�T�‚�2�ž(Oy) �E�i�6�G�ƒ�i�A�8�š�m�yI �u�E�™�³�F(C) �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T1) �E�i�6 (T2) �s�õ�E�k�6�™�³�F(C) �t�<�M�™�Q�F�E�k�6�F�Æ�• �A�}(D) : y = � 3x+ 1 �†

�6 �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}�F�{�y�Ä�x�6�H�j�L�2�’�m�6�A�™�J�)�K�t�A�J�o�K �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Õ�Q�m�j�J�A�n�A �ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f 2g �† �Q�L�s�Q�Lf (x) = x� 2+
4

x� 2
�ˆ

�… lim
x! 2�

f (x) = � ¥ ; lim
x! 2+

f (x) = + ¥ =) x = 2 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (x� 2)] = lim
x!� ¥

4
x� 2

= 0 =) (d) : y = x� 2 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�3 �� �s�<�L�j�s�N �E�i�6�T�s�B�L�Ê�H �ˆ

f 0(x) = 1�
4

(x� 2)2 =
(x� 2)2 � 4

(x� 2)2 =
x(x� 4)
(x� 2)2 �†

f 0(x) = 0 () x = 0 �^ x = 4 �ˆ
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�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (0) = 0� 2+
4

� 2
= � 4 �™�A�6�}x = 0 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (4) = 4� 2+
4
2

= 4 �™�A�6�}x = 4 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 2 4 + ¥

+ 0 � � 0 +

� ¥� ¥

� 4� 4

� ¥

+ ¥

44

+ ¥+ ¥

�4 �� �7�x�@�m �7�³�A�}�T�‚�2�ž �E�i�6�G�ƒ�i�A�8�š�m�y �ˆ

�…�™�F�Q�H�›(Oy) �ˆ x = 0 =) y = � 4 �4�l�7�x�@�m �7(0; � 4) �†

�…�G�ƒ�i�A�8�š�m�y �ˆ �7�x�@�m �7�™�F�Q�H�›�L�Ï�6�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�4�l I (2;0) �†

�H�i�A�Á�Q�} �ˆ f (4� x)+ f (x) = ( 2� x� 4
x� 2)+ ( x� 2+ 4

x� 2) = 0 = 2(0) �†

�5 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6 (D) : y = � 3x+ 1 �ˆ

�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�™�A�*�N�s�Q�—�j�E�k�6 � 3 �ˆ

f 0(x0) = � 3 () 1�
4

(x0 � 2)2 = � 3 ()
4

(x0 � 2)2 = 4 () (x0 � 2)2 = 1 () x0 = 1 �^ x0 = 3

�…�7�x�s�É�yx0 = 1 =) y0 = f (1) = 1� 2+
4

� 1
= � 5 �ˆ

(T1) : y = � 3(x� 1) � 5 =) (T1) : y = � 3x� 2

�…�7�x�s�É�yx0 = 3 =) y0 = f (3) = 3� 2+
4
1

= 5 �ˆ

(T2) : y = � 3(x� 3)+ 5 =) (T2) : y = � 3x+ 14

�6 �� �™�³�F�A�x�Á�6(C) �E�i�6�F�Æ�• �A�}�F�{�y �ˆ
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x

y

O

x = 2

y = x� 2
(T1) (T2)

I (2;0)

(0; � 4)

(4;4)

A(1; � 5)

B(3;5)

�M�x�Ó�A�}�C�j �•�•

�s�4�c�˜�T�E�m�4�J�E�•y = fm(x) =
mx2 + 3mx+ 2m+ 1

x+ 2
�	m6= 0�
 �Ë�E�™�³�F(Cm) �†

�2 �� �F�·�Ÿ �;�Ã�™�³�F(Cm) �t�A�6�t�A�Ë�E�Õ�Q�m�j�J�A�n�A�:�L�J�o�K�º�E�i�7�ƒ�™�4�F�}�A�u�J�šm �†

�3 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(Cm) �Õ�7�Q�L�s�Q�L�ºy = m(x+ 1) �L�o�7�F�·�Ÿ �;�Ã�Õ�Q�m�j�J�A�n�A�s�™�C�A�s�E�y

�³�A�}�Â�J�7�x�@�m �7�E�k�6�J�o�K�º�E�i�7�ƒ�™�4�F�}�A�u�J�šm �†

�4 �� �7�x�s�É�ym= 1 �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C1) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆD = R n f� 2g �†

�Ê�4�t�F�6�s�Q�—�j�Q�n�E�˜�™�A�6�}x = � 2 �† �9�x�E�o�Qx = � 2 �7�n�M�Ê�4�K�2 �ˆ

m(� 2)2 + 3m(� 2)+ 2m+ 1 = 4m� 6m+ 2m+ 1 = 1 6= 0; 8m

�s�½�K�Ê�4�K�2�s�Q�—�j1 6= 0 �º�E �i�7�ƒ �s�Æ�ylim
x!� 2�

fm(x) = � ¥ �™�4�F�}�A�u�J�šm �†

�<�n�7�s�E�y �™�³�F(Cm) �t�A�6�t�A�Ë�E�F�Æ�• �A�}x = � 2 �º�Õ�Q�m�j�J�A�n�A�:�L�º�E�i�7�ƒ�™�4�F�}m �†

�3 �� �t�7�2�H�R�m�Å�Ê�4�K�2�E�k�6�Ê�4�t�F�6 �ˆ

mx2 + 3mx+ 2m+ 1 = ( mx+ m)(x+ 2)+ 1
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�Æ�x�c�˜ �ˆ

fm(x) = mx+ m+
1

x+ 2
= m(x+ 1)+

1
x+ 2

�s�½�K lim
x!� ¥

[ fm(x) � m(x+ 1)] = lim
x!� ¥

1
x+ 2

= 0 �Æ�x�c�˜�F�Æ�• �A�}(dm) : y = m(x+ 1) �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(Cm)

�†
�H�i�E�i�A�˜�7�x�@�m �7�E�k�6 �ˆ �c� x̃+ 1 = 0 () x = � 1 =) y = m(0) = 0 �	�a�2�Í�9�˜�H�jm�
 �†

�<�n�7�s�E�y �Õ�Q�m�j�J�A�n�A�s�™�C�A(dm) �t�A�6�t�A�³�A�}�Â�J�7�x�@�m �7�E�k�6 A(� 1;0) �º�E �i�7�ƒ�™�4�F�}�A�u�J�šm �†

�4 �� �7�x�s�É�ym= 1 �ˆ

�T�E�m�4�J�E�•�³�š �K�ºf (x) = x+ 1+
1

x+ 2
=

x2 + 3x+ 3
x+ 2

�ˆ

�…�Õ�Q�m�j�J�A�n�A �ˆx = � 2 �	�:�L�
 �E�i�6 y = x+ 1 �	�s�™�C�A�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) = 1�
1

(x+ 2)2 =
(x+ 2)2 � 1

(x+ 2)2 =
(x+ 1)(x+ 3)

(x+ 2)2 �ˆ

�£ �T�A�i�F�L�Ë�s�D�"�F �ˆf (� 3) = � 3+ 1� 1 = � 3 �™�A�6�}x = � 3 �†

�£ �T�F�“�F�L�Ë�s�D�"�F �ˆf (� 1) = � 1+ 1+ 1 = 1 �™�A�6�}x = � 1 �†

�…�G�ƒ�i�A�8�š�m�y �ˆI (� 2; � 1) �†

�Â�Í�6�T�s�B�L�Ê�H�	m= 1�
 �ˆ

x

f 0(x)

f (x)

� ¥ � 3 � 2 � 1 + ¥

+ 0 � � 0 +

� ¥� ¥

� 3� 3

� ¥

+ ¥

11

+ ¥+ ¥

x

y

O

x = � 2

y = x+ 1

I (� 2; � 1)

(� 3; � 3)

(� 1;1)

A(� 1;0)
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�M�x�Ó�A�}�C�j �•�–

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + 2x� 2

x� 1
�Ë�E�™�³�F(C) �E�i�6�Ë�E�F�Æ�• �A�}�H�j�L(L1) : y = 2x+ 1 �E�i�6 (L2) : y = 2x� 7 �†

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �º�J�o�K�F�Æ�• �A�}(L1) �E�i�6 (L2) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆD = R n f 1g �†

�F�x�t�F�2 �ˆf (x) = x+ 3+
1

x� 1
�ˆ

�… lim
x! 1�

f (x) = � ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (x+ 3)] = 0 =) (d) : y = x+ 3 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�3 �� �s�<�L�j�s�N �ˆf 0(x) = 1�
1

(x� 1)2 =
x(x� 2)
(x� 1)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (0) =
� 2
� 1

= 2 �™�A�6�}x = 0 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (2) = 2+ 3+ 1 = 6 �™�A�6�}x = 2 �†

�G�ƒ�i�A�8�š�m�y �ˆI (1;4) �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 1 2 + ¥

+ 0 � � 0 +

� ¥� ¥

22

� ¥

+ ¥

66

+ ¥+ ¥

�4 �� �™�F�Q�H�›�º�J�o�K(L1) �E�i�6 (L2) �ˆ

�…�™�F�Q�H�›(C) �E�i�6 (L1) : y = 2x+ 1 �ˆ

x2 + 2x� 2
x� 1

= 2x+ 1 () x2 + 2x� 2 = ( 2x+ 1)(x� 1) = 2x2 � x� 1 () x2 � 3x+ 1 = 0
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D= 9� 4 = 5 > 0 =) x =
3�

p
5

2
�†

�³�A�}(L1) �™�A�6�}�H�j�L�7�x�@�m �7A

 
3�

p
5

2
;4�

p
5

!

�E�i�6 B

 
3+

p
5

2
;4+

p
5

!

�†

�…�™�F�Q�H�›(C) �E�i�6 (L2) : y = 2x� 7 �ˆ

x2 + 2x� 2
x� 1

= 2x� 7 () x2 + 2x� 2 = 2x2 � 9x+ 7 () x2 � 11x+ 9 = 0

D= 121� 36= 85> 0 =) x =
11�

p
85

2
�†

x

y

O

I(1;4)

(0;2)

(2;6)

�M�x�Ó�A�}�C�j �•�—

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + 3x+ 1

x+ 1
�Ë�E�™�³�F(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+
c

x+ 1
�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F �†

�4 �� �™�Ò�K�F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j�7�s�Æ�š �y�E�j�J�o�K�‰�u�E�t�<�E�2�x�@�A�} �†

�5 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + x+ 2x+ 2� 1

x+ 1
= x+ 2�

1
x+ 1

=) a = 1; b = 2; c = � 1 �†
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�3 �� �Õ�Q�m�j�J�A�n�A�:�L �x̂ = � 1 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆy = x+ 2 �†

�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x+ 2) = �
1

x+ 1
�ˆ

�…�s�M�j(� 1;+ ¥ ) �ˆ (C) �Q�•�i�A�s�÷�´�6�s�™�³�J�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�…�s�M�j(� ¥ ; � 1) �ˆ (C) �Q�•�i�A�s�÷�´�6�s�M�j�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�4 �� f 0(x) = 1+
1

(x+ 1)2 > 1 > 0;8x 6= � 1 �Æ�x�c�˜f �s�2�j�E�º�E�i�7�ƒ�s�M�j(� ¥ ; � 1) �E�i�6�s�M�j(� 1;+ ¥ ) �†

�5 �� �G�ƒ�i�A�8�š�m�y �ˆI (� 1;1) �† �³�A�}�T�‚�2�ž(Oy) �™�A�6�}(0;1) �†

x

y

O

I(� 1;1)
(0;1)

�M�x�Ó�A�}�C�j �•�˜

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + x+ 1

x+ 3
�Ë�E�™�³�F(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+
c

x+ 3
�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�5 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + 3x� 2x� 6+ 7

x+ 3
= x� 2+

7
x+ 3

=) a = 1; b = � 2; c = 7 �†

�3 �� �Õ�Q�m�j�J�A�n�A�:�L �x̂ = � 3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆy = x� 2 �†
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�4 �� f 0(x) = 1�
7

(x+ 3)2 =
(x+ 3)2 � 7

(x+ 3)2 �† f 0(x) = 0 () x = � 3�
p

7 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 3�
p

7) = � 5� 2
p

7 � � 10:29 �™�A�6�}x = � 3�
p

7 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (� 3+
p

7) = � 5+ 2
p

7 � 0:29 �™�A�6�}x = � 3+
p

7 �†

�5 �� �G�ƒ�i�A�8�š�m�y �ˆI (� 3; � 5) �†

x

y

O

I(� 3; � 5)

�M�x�Ó�A�}�C�j �•�™

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + 2x+ 3

x+ 1
�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�
 �Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆD = R n f� 1g �†

f (x) = x+ 1+
2

x+ 1
=) x = � 1 �	�:�L�
 �E�i�6 y = x+ 1 �	�s�™�C�A�
 �†
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�3 �� f 0(x) = 1�
2

(x+ 1)2 =
(x+ 1)2 � 2

(x+ 1)2 �† f 0(x) = 0 () x = � 1�
p

2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 1�
p

2) = � 2
p

2 � � 2:83 �™�A�6�}x = � 1�
p

2 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (� 1+
p

2) = 2
p

2 � 2:83 �™�A�6�}x = � 1+
p

2 �†

�4 �� �G�ƒ�i�A�8�š�m�y �ˆI (� 1;0) �†

x

y

O

I(� 1;0)

�M�x�Ó�A�}�C�j �–�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 � 2x
x� 1

�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+
c

x� 1
�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�4 �� �™�Ò�K�F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�s�2�j�E�º�E�i�7�ƒ �E�i�6�Q�6�}�™�³�F(C) �†

�5 �� �H�i�Ê�2�Ü�]�Q�Q�J�j�³�L x2 � (2+ m)x+ m= 0 �Â�J�A�u�J�šm �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 � 2x+ 1� 1

x� 1
=

(x� 1)2 � 1
x� 1

= x� 1�
1

x� 1
=) a = 1; b = � 1; c = � 1 �†

�3 �� �Õ�Q�m�j�J�A�n�A�:�L �x̂ = 1 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆy = x� 1 �†

�4 �� f 0(x) = 1+
1

(x� 1)2 > 0;8x 6= 1 =) f �s�2�j�E�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�} �†
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�5 �� x2 � (2+ m)x+ m= 0 () x2 � 2x = m(x� 1) () f (x) = m �ˆ

�s�½�K�F�Æ�• �A�}�s�<�2y = m �t�A�6�t�A�³�A�}�t�3�’�6�Ä�x�6�H�j�L�u�E�™�³�F(C) �º�E �i�7�ƒ�™�4�F�}m 2 R �Æ�x�c�˜�Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’

�º�E �i�7�ƒ�™�4�F�}�A�u�J�šm �†

�M�x�Ó�A�}�C�j �–�‘

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
� x2 + 4x

x� 1
�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+
c

x� 1
�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�4 �� �™�Ò�K�F�&�… �2�}�Ãf �º�T�E�m�4�J�E�•�7�m�y�º�E�i�7�ƒ �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
� (x2 � 4x+ 3)+ 3

x� 1
=

� (x� 1)(x� 3)+ 3
x� 1

= � x+ 3+
3

x� 1
=) a = � 1; b = 3; c = 3 �†

�3 �� �Õ�Q�m�j�J�A�n�A�:�L �x̂ = 1 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆy = � x+ 3 �†

�4 �� f 0(x) = � 1�
3

(x� 1)2 < 0;8x 6= 1 =) f �7�m�y�½�7�}�´�A�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�} �† �G�ƒ�i�A�8�š�m�y �ˆI (1;2) �†

�M�x�Ó�A�}�C�j �–�’

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + 4x+ 1

x+ 2
�7�x�s�É�yx 6= � 2 �Ë�E�™�³�F(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+
c

x+ 2
�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
(x+ 2)2 � 3

x+ 2
= x+ 2�

3
x+ 2

=) a = 1; b = 2; c = � 3 �†

�3 �� �Õ�Q�m�j�J�A�n�A�:�L �x̂ = � 2 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆy = x+ 2 �†

�4 �� f 0(x) = 1+
3

(x+ 2)2 > 0;8x 6= � 2 =) f �s�2�j�E�º�E�i�7�ƒ�s�M�j�t�<�E�2�x�@�A�} �† �G�ƒ�i�A�8�š�m�y �ˆI (� 2;0) �†
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�M�x�Ó�A�}�C�j �–�“

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 � 2x+ 6

x+ 1
�7�x�s�É�yx 6= � 1 �Ë�E�™�³�F(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �t�<�Mf (x) = ax+ b+
c

x+ 1
�†

�3 �� �L�2�Õ�Q�m�j�J�A�n�A�:�L�
 �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
x2 + x� 3x� 3+ 9

x+ 1
= x� 3+

9
x+ 1

=) a = 1; b = � 3; c = 9 �†

�3 �� �Õ�Q�m�j�J�A�n�A �ˆx = � 1 �	�:�L�
 �E�i�6 y = x� 3 �	�s�™�C�A�
 �†

f 0(x) = 1�
9

(x+ 1)2 =
(x+ 4)(x� 2)

(x+ 1)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 4) = � 4� 3� 3 = � 10 �™�A�6�}x = � 4 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (2) = 2� 3+ 3 = 2 �™�A�6�}x = 2 �†

�4 �� �G�ƒ�i�A�8�š�m�y �ˆI (� 1; � 4) �† �Q�J�j�³�L f (x) = m �Ë�E�]�Q �’ �³�M�Á m< � 10 �^ m> 2 �†

�M�x�Ó�A�}�C�j �–�”

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + 2x+ 5

x+ 1
�7�x�s�É�yx 6= � 1 �Ë�E�™�³�F(C) �†

�2 �� �L�2m;n; p �t�<�Mf (x) = mx+ n+
p

x+ 1
�†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�™�C�A �E�i�6�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) =
(x+ 1)2 + 4

x+ 1
= x+ 1+

4
x+ 1

=) m= 1; n = 1; p = 4 �†

�3 �� �Õ�Q�m�j�J�A�n�A �ˆx = � 1 �	�:�L�
 �E�i�6 y = x+ 1 �	�s�™�C�A�
 �†

f 0(x) = 1�
4

(x+ 1)2 =
(x+ 3)(x� 1)

(x+ 1)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 3) = � 3+ 1� 2 = � 4 �™�A�6�}x = � 3 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (1) = 1+ 1+ 2 = 4 �™�A�6�}x = 1 �†
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�4 �� �G�ƒ�i�A�8�š�m�y �ˆI (� 1;0) �†

�M�x�Ó�A�}�C�j �–�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + x+ 2

x� 1
�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C) �†

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �2�x�@�A�}�A�u�J�ša �s�<�j�J�“�j�c�˜�Q�J�j�³�L f (x) = a �Ë�E�]�Q�H�j�L1 < x1 < x2 �†

�<�x�s�Á�y�™�Ò�K

�2 �� f (x) = x+ 2+
4

x� 1
=) x = 1 �	�:�L�
 �E�i�6 y = x+ 2 �	�s�™�C�A�
 �†

�3 �� f 0(x) = 1�
4

(x� 1)2 =
(x+ 1)(x� 3)

(x� 1)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 1) = � 1+ 2� 2 = � 1 �™�A�6�}x = � 1 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (3) = 3+ 2+ 2 = 7 �™�A�6�}x = 3 �†

�4 �� �s�<�j�J�“�j�c�˜�Q�J�j�³�L f (x) = a �Ë�E�]�Q�H�j�L�D�x�º�61 �M�m�y�™�Â�t�A�F�Æ�• �A�}y = a �³�A�}�t�3�’�6�´�6�Ò�Ž �x�u�E�™�³�F(C) �™�A�6�}�H�j�L�7�x�@�m �7

�s�G�ž�6�µ�’ �t�<�M�A�™�J�*�N�c�˜a > 7 �†

�M�x�Ó�A�}�C�j �–�–

�s�4�c�˜�T�E�m�4�J�E�•f (x) = x+
4

x� 1
�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C) �†

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L x2 � (m+ 1)x+ m+ 4 = 0 �µ�— �E�]�Q�2�’�m�6 R �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Õ�Q�m�j�J�A�n�A �ˆx = 1 �	�:�L�
 �E�i�6 y = x �	�s�™�C�A�
 �†

�3 �� f 0(x) = 1�
4

(x� 1)2 =
(x+ 1)(x� 3)

(x� 1)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 1) = � 1� 2 = � 3 �™�A�6�}x = � 1 �†
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�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (3) = 3+ 2 = 5 �™�A�6�}x = 3 �†

�4 �� �Q�J�j�³�L x2 � (m+ 1)x + m+ 4 = 0 () f (x) = m �† �t�G�¡�2�Â�J�Â�Í�6�T�s�B�L�Ê�H �Q�J�j�³�L�µ�— �E�]�Q�M�m�y�™�Â�t�A
� 3 < m< 5 �†

�M�x�Ó�A�}�C�j �–�—

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
ax2 + bx+ c

x+ 1
�	x 6= � 1�
 �Ë�E�™�³�F(C) �†

�2 �� �L�2a;b;c �s�½�K�<�k�6�Ã�™�³�F(C) �³�A�}�Â�J�7�x�@�m �7A(0;1) �E�i�6�Ë�E�F�L�Ë�s�D�"�F�™�A�6�}�7�x�@�m �7B(1;0) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �Â�J�A�u�J�ša;b;c �t�<�M�L�2�s�5�j�; �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2a;b;c �ˆ

�…(C) �³�A�}�Â�JA(0;1) =) f (0) =
c
1

= 1 =) c = 1 �†

�…(C) �³�A�}�Â�JB(1;0) =) f (1) =
a+ b+ 1

2
= 0 =) a+ b+ 1 = 0 =) b = � a� 1 �†

�…�Ë�E�F�L�Ë�s�D�"�F�™�A�6�}x = 1 =) f 0(1) = 0 �ˆ

f 0(x) =
(2ax+ b)(x+ 1) � (ax2 + bx+ c)

(x+ 1)2 =
ax2 + 2ax+ b� c

(x+ 1)2

f 0(1) = 0 () a(1) + 2a(1) + b� 1 = 0 () 3a+ b = 1 �† �9�x�E�o�Qb = � a� 1 �ˆ 3a� a� 1 = 1 ()
2a = 2 =) a = 1 =) b = � 2 �†

�<�n�7�s�E�ya = 1; b = � 2; c = 1 �Æ�x�c�˜f (x) =
x2 � 2x+ 1

x+ 1
=

(x� 1)2

x+ 1
�†

�3 �� �F�x�t�F�2 �ˆf (x) = x� 3+
4

x+ 1
�ˆ

�…�Õ�Q�m�j�J�A�n�A �ˆx = � 1 �	�:�L�
 �E�i�6 y = x� 3 �	�s�™�C�A�
 �†

�…f 0(x) =
(x+ 3)(x� 1)

(x+ 1)2 �ˆ �T�A�i�F�L�Ëf (� 3) = � 8�
 �T�F�“�F�L�Ëf (1) = 0 �†

�M�x�Ó�A�}�C�j �–�˜ �� �–�™

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
ax2 + bx+ c

x+ 2
�	x 6= � 2�
 �Ë�E�™�³�F(C) �†

�2 �� �L�2a;b;c �s�½�K�<�k�6�Ã�™�³�F(C) �³�A�}�T�‚�2�ž(Oy) �™�A�6�}A
�

0;
3
2

�
�E�i�6�Ë�E�7�x�@�m �7�F�L�Ë�s�D�"�F�™�A�6�}B(� 1;0) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �Â�J�A�u�J�ša;b;c �t�<�M�L�2�s�5�j�; �†
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�4 �� �H�i�Ê�2�Ü�]�Q�Q�J�j�³�L f (x) = m �Â�J�A�u�J�š�Ç�{ �Í�{ �t�J�{�™�Am �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2a;b;c �ˆ

�…�³�A�}A
�

0;
3
2

�
=) f (0) =

c
2

=
3
2

=) c = 3 �†

�…�³�A�}B(� 1;0) =) f (� 1) =
a(� 1)2 + b(� 1)+ 3

1
= 0 () a� b+ 3 = 0 =) b = a+ 3 �†

�…�F�L�Ë�s�D�"�F�™�A�6�}x = � 1 =) f 0(� 1) = 0 �ˆ

f 0(x) =
(2ax+ b)(x+ 2) � (ax2 + bx+ 3)

(x+ 2)2 =
ax2 + 4ax+ 2b� 3

(x+ 2)2

f 0(� 1) = 0 () a� 4a+ 2b� 3 = 0 () � 3a+ 2(a+ 3) � 3 = 0 () � a+ 3 = 0 =) a = 3 �†
�Ä�;�Ç�E �ˆ b = 3+ 3 = 6 �†

�<�n�7�s�E�ya = 3; b = 6; c = 3 �Æ�x�c�˜f (x) =
3x2 + 6x+ 3

x+ 2
=

3(x+ 1)2

x+ 2
�†

�3 �� �F�x�t�F�2 �ˆf (x) = 3x+
3

x+ 2
�ˆ

�…�Õ�Q�m�j�J�A�n�A �ˆx = � 2 �	�:�L�
 �E�i�6 y = 3x �	�s�™�C�A�
 �†

�…�s�<�L�j�s�N �ˆf 0(x) = 3�
3

(x+ 2)2 =
3(x+ 3)(x+ 1)

(x+ 2)2 �ˆ

�£ �T�A�i�F�L�Ë�s�D�"�F �ˆf (� 3) = 3(� 3)+
3

� 1
= � 12 �™�A�6�}x = � 3 �†

�£ �T�F�“�F�L�Ë�s�D�"�F �ˆf (� 1) = 3(� 1)+
3
1

= 0 �™�A�6�}x = � 1 �†

�4 �� �H�i�Ê�2�Ü�]�Q�Q�J�j�³�L f (x) = m �ˆ

�…m< � 12 �^ m> 0 �ˆ �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�…m= � 12 �ˆ �Ë�E�]�Q�>�m�Fx = � 3 ��m= 0 �ˆ �Ë�E�]�Q�>�m�Fx = � 1 �†

�…� 12< m< 0 �ˆ �µ�— �E�]�Q�2�’�m�6 R �†

�M�x�Ó�A�}�C�j �—�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + ax+ b

x� 1
�7�x�s�É�yx 6= 1 �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�} �†

�2 �� �2�x�@�A�}�A�u�J�ša �E�i�6 b �s�½�K�<�k�6�Ã�™�³�F(C) �Ë�E�7�x�@�m �7�T�A�i�F�L�Ë�™�A�6�}x = 0 �s�Q�—�j�E�k�6 1 �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �Â�J�A�u�J�ša;b �t�<�M�L�2�s�5�j�; �†
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�4 �� �F�·�Ÿ �;�Ã�™�F�Q�H�›�Õ�Q�m�j�J�A�n�AI(1;3) �º�G�ƒ�i�A�8�š�m�y�u�E(C) �E�i�6�Q�6�}�™�³�F(C) �†

�5 �� �H�i�Ê�2�Ü�T�A�•�i�Ê�H �E�i�6�Q�&�ˆ �u�E�]�Q�Q�J�j�³�L x2 + ( 1� m)x+ m� 1 = 0 �Â�J�A�u�J�š�Ç�{ �Í�{ �t�J�{�™�Am �†

�<�x�s�Á�y�™�Ò�K

�2 �� �2�x�@�A�}�A�u�J�ša �E�i�6 b �ˆ

�…�T�A�i�F�L�Ë�™�A�6�}x = 0 �s�Q�—�j�E�k�6 1 =) f (0) = 1 �ˆ

f (0) =
0+ 0+ b

0� 1
= � b = 1 =) b = � 1

�…�s�<�L�j�s�N�u�Ef (x) �ˆ

f 0(x) =
(2x+ a)(x� 1) � (x2 + ax+ b)

(x� 1)2 =
x2 � 2x� a� b

(x� 1)2

�M�2�•�3�@�‹ �F�L�Ë�™�A�6�}x = 0 =) f 0(0) = 0 �ˆ

� a� b
(� 1)2 = 0 () � a� b = 0 =) a = � b = � (� 1) = 1

�<�n�7�s�E�y �A�u�J�š�t�<�M�™�A�*�N�L�2�4�la = 1; b = � 1 �Æ�x�c�˜f (x) =
x2 + x� 1

x� 1
�†

�3 �� �T�s�B�L�Ê�H �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f 1g �† �F�x�t�F�2 �ˆf (x) = x+ 2+
1

x� 1
�ˆ

�… lim
x! 1�

f (x) = � ¥ ; lim
x! 1+

f (x) = + ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�… lim
x!� ¥

[ f (x) � (x+ 2)] = lim
x!� ¥

1
x� 1

= 0 =) (d) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�s�<�L�j�s�N �ˆf 0(x) = 1�
1

(x� 1)2 =
x(x� 2)
(x� 1)2 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (0) = 1 �™�A�6�}x = 0 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (2) = 2+ 2+ 1 = 5 �™�A�6�}x = 2 �†

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 1 2 + ¥

+ 0 � � 0 +

� ¥� ¥

11

� ¥

+ ¥

55

+ ¥+ ¥
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�4 �� �G�ƒ�i�A�8�š�m�y �E�i�6�™�³�F(C) �ˆ

f (2� x)+ f (x) = ( 2� x+ 2+ 1
1� x) + ( x+ 2+ 1

x� 1) = 6 = 2(3) =) I (1;3) �º�G�ƒ�i�A�8�š�m�y�u�E(C) �†

x

y

O

x = 1

y = x+ 2

I (1;3)

(0;1)

(2;5)

�5 �� �H�i�Ê�2�Ü�]�Q�Q�J�j�³�L �ˆ
x2 + ( 1� m)x+ m� 1 = 0 () f (x) = m �ˆ

�…m< 1 �ˆ �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’x1 < 0 < x2 < 1 �†

�…m= 1 �ˆ �Ë�E�]�Q�>�m�Fx = 0 �†

�…1 < m< 5 �ˆ �µ�— �E�]�Q�2�’�m�6 R �†

�…m= 5 �ˆ �Ë�E�]�Q�>�m�Fx = 2 �†

�…m> 5 �ˆ �Ë�E�]�Q�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’1 < x1 < 2 < x2 �†

�M�x�Ó�A�}�C�j �—�‘

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 � 6x

x2 � 6x+ 5
�Ë�E�™�³�F�A�x�Á�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�} �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �†

�3 �� �4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �E�i�6�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�L�2�7�x�@�m �7�F�L�Ë�s�D�"�F�u�Ef �†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}x = 3 �º�T�‚�2�ž�8�š�m�y�u�E�™�³�F(C) �E�i�6�Q�6�}�™�³�F(C) �†

�6 �� �H�i�Ê�2�Ü�]�Q�Q�J�j�³�L (1� m)x2 � 6(1� m)x� 5m= 0 �Â�J�A�u�J�šm �†

�<�x�s�Á�y�™�Ò�K
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�2 �� �t�<�E�2�x�@�A�} �ˆ
�Ê�4�t�F�6x2 � 6x+ 5 = 0 () (x� 1)(x� 5) = 0 () x = 1 �^ x = 5 �†
�<�n�7�s�E�yD = R n f 1;5g = ( � ¥ ;1) [ (1;5) [ (5;+ ¥ ) �†

�3 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x!� ¥

f (x) = lim
x!� ¥

x2

x2 = 1 =) (d) : y = 1 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�… lim
x! 1�

f (x) = � ¥ ; lim
x! 1+

f (x) = + ¥ =) x = 1 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�:�L�C�j�J�o�K �†

�… lim
x! 5�

f (x) = + ¥ ; lim
x! 5+

f (x) = � ¥ =) x = 5 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�:�L�C�j�H�j�L �†

�4 �� �T�s�B�L�Ê�H �ˆ

�F�x�t�F�š�6 �ˆf (x) =
(x2 � 6x+ 5) � 5

x2 � 6x+ 5
= 1�

5
x2 � 6x+ 5

�†

�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) = � 5
�

�
2x� 6

(x2 � 6x+ 5)2

�
=

10(x� 3)
(x2 � 6x+ 5)2

�c�˜ f 0(x) = 0 () x� 3 = 0 () x = 3 �ˆ

f (3) = 1�
5

9� 18+ 5
= 1�

5
� 4

= 1+
5
4

=
9
4

(�T�F�“�F�L�Ë�s�D�"�F�2�’�m�6�7�s�Æ�š �y(1;5))

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 1 3 5 + ¥

� � 0 + +

11

� ¥

+ ¥

9
4
9
4

+ ¥

� ¥

11

�5 �� �T�‚�2�ž�8�š�m�y �E�i�6�™�³�F(C) �ˆ

�7�x�s�É�y�™�4�F�}x 2 D �s�4�Ç�E6� x 2 D �s�R�j�K �ˆ

f (6� x) =
(6� x)2 � 6(6� x)

(6� x)2 � 6(6� x)+ 5
=

36� 12x+ x2 � 36+ 6x
36� 12x+ x2 � 36+ 6x+ 5

=
x2 � 6x

x2 � 6x+ 5
= f (x)

�<�n�7�s�E�y �F�Æ�• �A�}x = 3 �º�T�‚�2�ž�8�š�m�y�u�E�™�³�F(C) �†
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x

y

O

x = 1 x = 5

y = 1

�
3; 9

4

�

6

�6 �� �H�i�Ê�2�Ü�]�Q�Q�J�j�³�L �ˆ

�Q�J�j�³�L (1� m)x2 � 6(1� m)x� 5m= 0 () x2 � 6x� m(x2 � 6x+ 5) = 0 () f (x) = m �ˆ

�…m< 1 �ˆ �F�Æ�• �A�}�³�A�}�™�³�F�™�A�6�}�H�j�L�7�x�@�m �7�s�÷�t�3�’�6�´�6�s�™�ä=) �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�…m= 1 �ˆ �Õ�Q�m�j�J�A�n�A�s�<�2 �µ�— �E�™�F�Q�H�›=) �µ�— �E�]�Q �†

�…1 < m<
9
4

�ˆ �µ�— �E�™�F�Q�H�›=) �µ�— �E�]�Q�2�’�m�6 R �†

�…m=
9
4

�ˆ �F�{�y�™�A�6�}�2�x�H�n�M�T�F�“�F�L�Ë=) �Ë�E�]�Q�>�m�Fx = 3 �†

�…m>
9
4

�ˆ �³�A�}�t�3�’�6�2�Á�Ž �M�™�A�6�}�H�j�L�7�x�@�m �7=) �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �2�’�m�6 (1;5) �†

�M�x�Ó�A�}�C�j �—�’

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
ax2 + bx+ c

(x� 2)2 �7�x�s�É�yx 6= 2 �Ë�E�™�³�F(C) �†

�2 �� �2�x�@�A�}a;b;c �s�½�K�<�k�6�Ã�™�³�F(C) �Ë�E�Õ�Q�m�j�J�A�n�A�s�<�2y = 1 �E�i�6�³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�™�A�6�}x = 1 �E�i�6 x = � 3
�†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Õ�Q�m�j�J�A�n�A�s�<�2lim
x!� ¥

f (x) = a = 1 =) a = 1 �†

�³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�™�A�6�}x = 1 �E�i�6 x = � 3 =) x2 + bx+ c = ( x� 1)(x+ 3) = x2 + 2x� 3 �ˆ

�<�n�7�s�E�ya = 1; b = 2; c = � 3 �Æ�x�c�˜f (x) =
x2 + 2x� 3

(x� 2)2 �†
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�3 �� �Õ�Q�m�j�J�A�n�A�:�L �ˆlim
x! 2

f (x) = + ¥ =) x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�s�<�L�j�s�N �ˆ

f 0(x) =
(2x+ 2)(x� 2)2 � (x2 + 2x� 3) � 2(x� 2)

(x� 2)4 =
� 6x+ 2
(x� 2)3

f 0(x) = 0 () � 6x+ 2 = 0 () x =
1
3

�ˆ

f
�

1
3

�
=

1
9 + 2

3 � 3
� 1

3 � 2
� 2 =

� 20
9

25
9

= �
4
5

(�T�F�“�F�L�Ë�s�D�"�F)

�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 1
3 2 + ¥

� 0 + �

11

� 4
5� 4
5

+ ¥ + ¥

11

�4 �� �™�³�F�A�x�Á�6(C) �³�A�}(Oy) �™�A�6�}
�

0; �
3
4

�
�E�i�6�Ë�E�T�F�“�F�L�Ë�™�A�6�}

�
1
3

; �
4
5

�
�†

x

y

O
� 1

3 ; � 4
5

�

�M�x�Ó�A�}�C�j �—�“

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
2x2

x2 � 4
�2�x�@�A�}�s�M�jD = R n f� 2;2g �Ë�E�™�³�F(C) �†

�2 �� �F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�•�4�n �E�i�6�Ä�;�F�&�… �2�}�E�n�N�T�‚�2�ž�8�š�m�y�u�E(C) �†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K
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�2 �� �F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�•�4�n �ˆ

�7�x�s�É�y�™�4�F�}x 2 D = R n f� 2;2g =) � x 2 D �s�R�j�K �ˆ

f (� x) =
2(� x)2

(� x)2 � 4
=

2x2

x2 � 4
= f (x)

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�4�n �s�R�j�K�T�‚�2�ž�T�L�s�½�s�E(Oy) �º�T�‚�2�ž�8�š�m�y�u�E�™�³�F(C) �†

�3 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E(C) �ˆ

�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

2x2

x2 � 4
= lim

x!� ¥

2

1� 4
x2

= 2

�<�n�7�s�E�y �F�Æ�• �A�}y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ

lim
x!� 2�

f (x) = + ¥ ; lim
x!� 2+

f (x) = � ¥ =) x = � 2

lim
x! 2�

f (x) = � ¥ ; lim
x! 2+

f (x) = + ¥ =) x = 2

�<�n�7�s�E�y �F�Æ�• �A�}x = � 2 �E�i�6 x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ
�7�x�s�É�y�™�4�F�}x 2 D �s�4�Ç�E �ˆ

f 0(x) =
(2x2)0(x2 � 4) � 2x2(x2 � 4)0

(x2 � 4)2 =
4x(x2 � 4) � 2x2(2x)

(x2 � 4)2 =
� 16x

(x2 � 4)2

f 0(x) = 0 () � 16x = 0 () x = 0 �†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ

�£ �7�x�s�É�yx < 0 �	x 6= � 2�
 =) f 0(x) > 0 �Æ�x�c�˜f �º�T�E�m�4�J�E�•�s�2�j�E�s�M�j(� ¥ ; � 2) �E�i�6 (� 2;0) �†

�£ �7�x�s�É�yx > 0 �	x 6= 2�
 =) f 0(x) < 0 �Æ�x�c�˜f �º�T�E�m�4�J�E�•�7�m�y�s�M�j(0;2) �E�i�6 (2;+ ¥ ) �†

�…�F�L�Ë�s�D�"�F �ˆ

�™�A�6�}x = 0 �s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j+ �s�õ� �Æ�x�c�˜f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�4�l f (0) = 0 �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 2 0 2 + ¥

+ + 0 � �

22

+ ¥

� ¥

00

� ¥

+ ¥

22
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�…�Q�6�}�™�³�F(C) �ˆ

x

y

O

x = � 2 x = 2

y = 2

O(0;0)

�M�x�Ó�A�}�C�j �—�”

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2

4� x2 �7�x�s�É�yx 6= � 2 �Ë�E�™�³�F(C) �†

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E(C) �ˆ

�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

x2

4� x2 = lim
x!� ¥

1
4
x2 � 1

= � 1

�<�n�7�s�E�y �F�Æ�• �A�}y = � 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ

lim
x!� 2�

f (x) = � ¥ ; lim
x!� 2+

f (x) = + ¥ =) x = � 2

lim
x! 2�

f (x) = + ¥ ; lim
x! 2+

f (x) = � ¥ =) x = 2

�<�n�7�s�E�y �F�Æ�• �A�}x = � 2 �E�i�6 x = 2 �º�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �ˆ
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�…�Ê�H�4�n���s�Q�Q �ˆ �7�x�s�É�y�™�4�F�}x 2 D =) � x 2 D �s�R�j�K f (� x) = f (x) �Æ�x�c�˜f �º�T�E�m�4�J�E�•�4�n �E�i�6�Ë�E�T�‚�2�ž

(Oy) �º�T�‚�2�ž�8�š�m�y �†

�…�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) =
(x2)0(4� x2) � x2(4� x2)0

(4� x2)2 =
2x(4� x2) � x2(� 2x)

(4� x2)2 =
8x

(4� x2)2

f 0(x) = 0 () 8x = 0 () x = 0 �†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ

�£ �7�x�s�É�yx < 0 �	x 6= � 2�
 =) f 0(x) < 0 �Æ�x�c�˜f �7�m�y�s�M�j(� ¥ ; � 2) �E�i�6 (� 2;0) �†

�£ �7�x�s�É�yx > 0 �	x 6= 2�
 =) f 0(x) > 0 �Æ�x�c�˜f �s�2�j�E�s�M�j(0;2) �E�i�6 (2;+ ¥ ) �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 0 �s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j� �s�õ+ �Æ�x�c�˜f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�l f (0) = 0 �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �ˆ

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 2 0 2 + ¥

� � 0 + +

� 1� 1

� ¥

+ ¥

00

+ ¥

� ¥

� 1� 1

�…�Q�6�}�™�³�F(C) �ˆ

x

y

x = � 2 x = 2

y = � 1

O(0;0)
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�M�x�Ó�A�}�C�j �—�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
2x2 � 9x+ 4
x2 + x� 12

=
(2x� 1)(x� 4)
(x+ 4)(x� 3)

�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E(C) �†

�3 �� �L�2�7�x�@�m �7�³�A�}�T�‚�2�ž�2�n�T�L�s�½�s�E�u�E�™�³�F(C) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�u�E(C) �ˆ

�…�t�<�E�2�x�@�A�} �ˆ �Ê�4�t�F�6x2 + x� 12= ( x+ 4)(x� 3) 6= 0 () x 6= � 4 �E�i�6 x 6= 3 �†
�<�n�7�s�E�yD = R n f� 4;3g �†

�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

2x2 � 9x+ 4
x2 + x� 12

= lim
x!� ¥

2x2

x2 = 2

�<�n�7�s�E�y �F�Æ�• �A�}y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ

lim
x!� 4�

f (x) = + ¥ ; lim
x!� 4+

f (x) = � ¥ =) x = � 4

lim
x! 3�

f (x) = + ¥ ; lim
x! 3+

f (x) = � ¥ =) x = 3

�<�n�7�s�E�y �F�Æ�• �A�}x = � 4 �E�i�6 x = 3 �º�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�3 �� �L�2�7�x�@�m �7�³�A�}�T�‚�2�ž�2�n�T�L�s�½�s�E �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�…�™�F�Q�H�›�E�k�6�T�‚�2�ž(Oy) �	x = 0�
 �ˆ y = f (0) =
4

� 12
= �

1
3

=)
�

0; �
1
3

�
�†

�…�™�F�Q�H�›�E�k�6�T�‚�2�ž(Ox) �	y = 0�
 �ˆ (2x� 1)(x� 4) = 0 () x =
1
2

�^ x = 4 �†

�7�x�@�m �7�™�F�Q�H�›�4�l

�
1
2

;0
�

�E�i�6 (4;0) �†

�…�™�F�Q�H�›�E�k�6�Õ�Q�m�j�J�A�n�A�s�<�2y = 2 �ˆ

2x2 � 9x+ 4
x2 + x� 12

= 2 () 2x2 � 9x+ 4 = 2x2 + 2x� 24 () 11x = 28 () x =
28
11

�7�x�@�m �7�™�F�Q�H�›�4�l

�
28
11

;2
�

�†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ
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�…�4�@�Æ�s�<�L�j�s�N �ˆ
�7�x�s�É�y�™�4�F�}x 2 D �s�4�Ë�E �ˆ

f 0(x) =
(4x� 9)(x2 + x� 12) � (2x2 � 9x+ 4)(2x+ 1)

(x2 + x� 12)2

=
(4x3 � 5x2 � 57x+ 108) � (4x3 � 16x2 � x+ 4)

(x2 + x� 12)2

=
11x2 � 56x+ 104

(x2 + x� 12)2

�H�i�E�i�A�˜�™�A�j�Å�Ê�4�K�2 11x2 � 56x+ 104 �Ë�E D0= ( � 28)2 � 11(104) = 784� 1144= � 360< 0 �E�i�6 a =
11> 0 �†
�Æ�x�c�˜11x2 � 56x+ 104> 0;8x 2 R �†

�<�n�7�s�E�yf 0(x) > 0 �7�x�s�É�y�™�4�F�}x 2 D �Æ�x�c�˜f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j�7�s�Æ�š �y�E�j�J�o�K�‰�u�E�t�<�E�2�x�@�A�} �s�R�j�K

�µ�— �E�F�L�Ë�s�D�"�F�s�S�j�K �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 4 3 + ¥

+ + +

22

+ ¥

� ¥

+ ¥

� ¥

22

�…�Q�6�}�™�³�F(C) �ˆ

x

y

O

x = � 4 x = 3

y = 2

� 1
2;0

�
(4;0)�

0; � 1
3

�

� 28
11;2

�

�M�x�Ó�A�}�C�j �—�– �� �˜�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
3x2 � 18x+ 25

x2 � 6x+ 8
�Ë�E�™�³�F(C) �†
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�2 �� �F�·�Ÿ �;�Ã f (x) = 3+
1

(x� 2)(x� 4)
�L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}x = 3 �º�T�‚�2�ž�8�š�m�y�u�E(C) �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �F�·�Ÿ �;�C�™�J�6�}f (x) �E�i�6�Ä�;�L�2�Õ�Q�m�j�J�A�n�A �ˆ

�…�s�½�Kx2 � 6x+ 8 = ( x� 2)(x� 4) =) D = R n f 2;4g �†
�s�4�Ë�E �ˆ

f (x) =
3(x2 � 6x+ 8)+ 1

x2 � 6x+ 8
= 3+

1
x2 � 6x+ 8

= 3+
1

(x� 2)(x� 4)
�	�H�i�A�


�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

�
3+

1
(x� 2)(x� 4)

�
= 3+ 0 = 3

�<�n�7�s�E�y �F�Æ�• �A�}y = 3 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ

lim
x! 2�

f (x) = + ¥ ; lim
x! 2+

f (x) = � ¥ =) x = 2

lim
x! 4�

f (x) = � ¥ ; lim
x! 4+

f (x) = + ¥ =) x = 4

�<�n�7�s�E�y �F�Æ�• �A�}x = 2 �E�i�6 x = 4 �º�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) =
�
3+

1
x2 � 6x+ 8

� 0

= �
(x2 � 6x+ 8)0

(x2 � 6x+ 8)2 =
� 2(x� 3)

(x2 � 6x+ 8)2

f 0(x) = 0 () � 2(x� 3) = 0 () x = 3 �†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ

�£ �7�x�s�É�yx < 3 �	x 6= 2�
 =) f 0(x) > 0 �Æ�x�c�˜f �s�2�j�E�s�M�j(� ¥ ;2) �E�i�6 (2;3) �†

�£ �7�x�s�É�yx > 3 �	x 6= 4�
 =) f 0(x) < 0 �Æ�x�c�˜f �7�m�y�s�M�j(3;4) �E�i�6 (4;+ ¥ ) �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 3 �s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j+ �s�õ� �Æ�x�c�˜f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�4�l�ˆ

f (3) = 3+
1

(3� 2)(3� 4)
= 3� 1 = 2

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ
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x

f 0(x)

f (x)

� ¥ 2 3 4 + ¥

+ + 0 � �

33

+ ¥

� ¥

22

� ¥

+ ¥

33

�4 �� �F�·�Ÿ �;�Ã x = 3 �º�T�‚�2�ž�8�š�m�y �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…�7�x�s�É�y�™�4�F�}h �t�<�M3+ h 2 D () 3� h 2 D �s�4�Ë�E �ˆ

f (3+ h) = 3+
1

(3+ h� 2)(3+ h� 4)
= 3+

1
(1+ h)( � 1+ h)

= 3+
1

h2 � 1

f (3� h) = 3+
1

(3� h� 2)(3� h� 4)
= 3+

1
(1� h)( � 1� h)

= 3+
1

h2 � 1

�s�½�Kf (3+ h) = f (3� h) �<�n�7�s�E�y �F�Æ�• �A�}x = 3 �º�T�‚�2�ž�8�š�m�y�u�E�™�³�F(C) �†

�…�Q�6�}�™�³�F(C) �ˆ

x

y

O

x = 2 x = 4

y = 3

x = 3

(3;2)

�
0; 25

8

�

�M�x�Ó�A�}�C�j �—�—

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + 2x
x2 + 4

�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K
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�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�s�½�K�Ê�4�t�F�6x2 + 4 > 0;8x 2 R =) D = R �†
�™�³�F(C) �µ�— �E�Õ�Q�m�j�J�A�n�A�:�L�s�S�j�K �†

�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

x2 + 2x
x2 + 4

= lim
x!� ¥

1+ 2
x

1+ 4
x2

= 1

�<�n�7�s�E�y �F�Æ�• �A�}y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 � ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) =
(2x+ 2)(x2 + 4) � (x2 + 2x)(2x)

(x2 + 4)2

=
(2x3 + 2x2 + 8x+ 8) � (2x3 + 4x2)

(x2 + 4)2

=
� 2x2 + 8x+ 8

(x2 + 4)2 =
� 2(x2 � 4x� 4)

(x2 + 4)2

�…�L�2�]�Q�u�Ef 0(x) = 0 () x2 � 4x� 4 = 0 �ˆ
�Ë�E D0= ( � 2)2 � (1)( � 4) = 4+ 4 = 8 = ( 2

p
2)2 > 0 �ˆ

x1 = 2� 2
p

2 � � 0:83 ; x2 = 2+ 2
p

2 � 4:83

�…�A�u�J�š�F�L�Ë�s�D�"�F �ˆ

�£ �™�A�6�}x1 = 2� 2
p

2 �s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j� �s�õ+ �Æ�x�c�˜f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�l�ˆ

f
�

2� 2
p

2
�

=
1�

p
2

2
� � 0:21

�£ �™�A�6�}x2 = 2+ 2
p

2 �s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j+ �s�õ� �Æ�x�c�˜f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�4�l�ˆ

f
�

2+ 2
p

2
�

=
1+

p
2

2
� 1:21

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �ˆ

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 2� 2
p

2 2+ 2
p

2 + ¥

� 0 + 0 �

11

1�
p

2
2

1�
p

2
2

1+
p

2
2

1+
p

2
2

11
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�…�7�x�@�m �7�™�F�Q�H�›�Q�x�´�E�}�‰ �ˆ

�£ �³�A�}(Ox) �ˆ x2 + 2x = 0 =) O(0;0) �E�i�6 (� 2;0) �†

�£ �³�A�}�Õ�Q�m�j�J�A�n�A�s�<�2y = 1 �ˆ x2 + 2x = x2 + 4 () 2x = 4 () x = 2 =) (2;1) �†

�…�Q�6�}�™�³�F(C) �ˆ

x

y

O

y = 1

(� 2;0)

(2;1)

�
2� 2

p
2; 1�

p
2

2

�

�
2+ 2

p
2; 1+

p
2

2

�

�M�x�Ó�A�}�C�j �—�˜ �� �˜�’

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 � 1

(x+ 2)2 �2�x�@�A�}�s�M�jR n f� 2g �Ë�E�™�³�F(C) �†

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E(C) �ˆ

�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

x2 � 1
x2 + 4x+ 4

= lim
x!� ¥

1� 1
x2

1+ 4
x + 4

x2

= 1

�<�n�7�s�E�y �F�Æ�• �A�}y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ
�s�½�K lim

x!� 2
(x2 � 1) = 3 > 0 �E�i�6 (x+ 2)2 > 0;8x 6= � 2 �s�Æ�y �ˆ

lim
x!� 2�

f (x) = + ¥ ; lim
x!� 2+

f (x) = + ¥

�<�n�7�s�E�y �F�Æ�• �A�}x = � 2 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�L�2�A�u�J�š�F�L�Ë�s�D�"�F�u�Ef �ˆ
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�…�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) =
2x(x+ 2)2 � (x2 � 1) � 2(x+ 2)

(x+ 2)4 =
2x(x+ 2) � 2(x2 � 1)

(x+ 2)3

=
2x2 + 4x� 2x2 + 2

(x+ 2)3 =
4x+ 2

(x+ 2)3 =
2(2x+ 1)
(x+ 2)3

f 0(x) = 0 () 2(2x+ 1) = 0 () x = �
1
2

�†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ
�Q�&�ˆ �u�Ef 0(x) �Õ�™�Q�‚�K�s�M�j�G�M�4�m�@(2x+ 1)(x+ 2) �ˆ

�£ �7�x�s�É�yx 2 (� ¥ ; � 2) �ˆ 2x+ 1 < 0 �E�i�6 x+ 2 < 0 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ �7�x�s�É�yx 2
�

� 2; �
1
2

�
�ˆ 2x+ 1 < 0 �E�i�6 x+ 2 > 0 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�£ �7�x�s�É�yx 2
�

�
1
2

;+ ¥
�

�ˆ 2x+ 1 > 0 �E�i�6 x+ 2 > 0 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = �
1
2

�s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j� �s�õ+ �Æ�x�c�˜f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�l�ˆ

f
�

�
1
2

�
=

�
� 1

2

� 2
� 1

�
� 1

2 + 2
� 2 =

1
4 � 1
� 3

2

� 2 =
� 3

4
9
4

= �
1
3

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �ˆ

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 2 � 1
2 + ¥

+ � 0 +

11

+ ¥ + ¥

� 1
3� 1
3

11

�…�7�x�@�m �7�³�A�}�T�‚�2�ž�2�n�T�L�s�½�s�E �ˆ

�£ �³�A�}(Oy) �ˆ x = 0 =) y = �
1
4

=)
�

0; �
1
4

�
�†

�£ �³�A�}(Ox) �ˆ x2 � 1 = 0 =) (� 1;0) �E�i�6 (1;0) �†

�£ �³�A�}y = 1 �ˆ x2 � 1 = x2 + 4x+ 4 () 4x = � 5 () x = �
5
4

=)
�

�
5
4

;1
�

�†

�…�Q�6�}�™�³�F(C) �ˆ
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x

y

O

x = � 2

y = 1

�
� 1

2; � 1
3

�

(� 1;0)

(1;0)
�
0; � 1

4

�

�
� 5

4;1
�

�M�x�Ó�A�}�C�j �—�™

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
� x2 � 2x+ 3
x2 + 3x+ 2

=
� (x+ 3)(x� 1)
(x+ 1)(x+ 2)

�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�u�E(C) �ˆ

�…�t�<�E�2�x�@�A�} �ˆ �Ê�4�t�F�6x2 + 3x+ 2 = ( x+ 1)(x+ 2) 6= 0 () x 6= � 2 �E�i�6 x 6= � 1 �†
�<�n�7�s�E�yD = R n f� 2; � 1g �†

�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

� x2 � 2x+ 3
x2 + 3x+ 2

= lim
x!� ¥

� x2

x2 = � 1

�<�n�7�s�E�y �F�Æ�• �A�}y = � 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ

lim
x!� 2�

f (x) = + ¥ ; lim
x!� 2+

f (x) = � ¥ =) x = � 2

lim
x!� 1�

f (x) = � ¥ ; lim
x!� 1+

f (x) = + ¥ =) x = � 1

�<�n�7�s�E�y �F�Æ�• �A�}x = � 2 �E�i�6 x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ
�7�x�s�É�y�™�4�F�}x 2 D �s�4�Ë�E �ˆ

f 0(x) =
(� 2x� 2)(x2 + 3x+ 2) � (� x2 � 2x+ 3)(2x+ 3)

(x2 + 3x+ 2)2
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=
(� 2x3 � 8x2 � 10x� 4) � (� 2x3 � 7x2 + 9)

(x2 + 3x+ 2)2

=
� x2 � 10x� 13
(x2 + 3x+ 2)2 =

� (x2 + 10x+ 13)
(x2 + 3x+ 2)2

�…�L�2�]�Q �E�i�6�F�L�Ë�s�D�"�F �ˆ
f 0(x) = 0 () x2 + 10x+ 13= 0 �Ë�E D0= 52 � 13= 12= ( 2

p
3)2 > 0 �ˆ

x1 = � 5� 2
p

3 � � 8:46 ; x2 = � 5+ 2
p

3 � � 1:54

�£ �™�A�6�}x1 = � 5� 2
p

3 �s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j� �s�õ+ �Æ�x�c�˜f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�l�ˆ

f (x1) = � 8+ 4
p

3 � � 1:07

�£ �™�A�6�}x2 = � 5+ 2
p

3 �s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j+ �s�õ� �Æ�x�c�˜f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�4�l�ˆ

f (x2) = � 8� 4
p

3 � � 14:93

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 5� 2
p

3 � 2 � 5+ 2
p

3 � 1 + ¥

� 0 + + 0 � �

� 1� 1

� 8+ 4
p

3� 8+ 4
p

3

+ ¥

� ¥

� 8� 4
p

3� 8� 4
p

3

� ¥

+ ¥

� 1� 1

�…�7�x�@�m �7�™�F�Q�H�›�Q�x�´�E�}�‰ �ˆ

�£ �³�A�}(Oy) �ˆ x = 0 =) y =
3
2

= 1:5 =) (0;1:5) �†

�£ �³�A�}(Ox) �ˆ y = 0 () � (x+ 3)(x� 1) = 0 =) (� 3;0) �E�i�6 (1;0) �†

�£ �³�A�}�Õ�Q�m�j�J�A�n�A�s�<�2y = � 1 �ˆ
� x2 � 2x+ 3
x2 + 3x+ 2

= � 1 () x+ 5 = 0 () x = � 5 =) (� 5; � 1) �†

�…�Q�6�}�™�³�F(C) �ˆ

x

y

O

x = � 2 x = � 1

y = � 1

x1

x2

(0;1:5)(� 3;0) (1;0)

(� 5; � 1)
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�M�x�Ó�A�}�C�j �˜�‘

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
3x2 � 12x+ 10

x2 � 4x+ 3
= 3+

1
(x� 1)(x� 3)

�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E(C) �†

�3 �� �L�2�A�u�J�š�F�L�Ë�s�D�"�F �E�i�6�T�‚�2�ž�8�š�m�y�u�E(C) �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�u�E(C) �ˆ

�…�t�<�E�2�x�@�A�} �ˆ �Ê�4�t�F�6x2 � 4x+ 3 = ( x� 1)(x� 3) 6= 0 () x 6= 1 �E�i�6 x 6= 3 �†
�<�n�7�s�E�yD = R n f 1;3g �†

�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

�
3+

1
(x� 1)(x� 3)

�
= 3

�<�n�7�s�E�y �F�Æ�• �A�}y = 3 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ

lim
x! 1�

f (x) = + ¥ ; lim
x! 1+

f (x) = � ¥ =) x = 1

lim
x! 3�

f (x) = � ¥ ; lim
x! 3+

f (x) = + ¥ =) x = 3

�<�n�7�s�E�y �F�Æ�• �A�}x = 1 �E�i�6 x = 3 �º�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�3 �� �L�2�A�u�J�š�F�L�Ë�s�D�"�F �E�i�6�T�‚�2�ž�8�š�m�y�u�E(C) �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) =
�
3+

1
x2 � 4x+ 3

� 0

= �
(x2 � 4x+ 3)0

(x2 � 4x+ 3)2 =
� (2x� 4)

(x2 � 4x+ 3)2 =
� 2(x� 2)

(x2 � 4x+ 3)2

f 0(x) = 0 () � 2(x� 2) = 0 () x = 2 �†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ
�£ �7�x�s�É�yx < 2 �	x 6= 1�
 =) f 0(x) > 0 �Æ�x�c�˜f �s�2�j�E�s�M�j(� ¥ ;1) �E�i�6 (1;2) �†

�£ �7�x�s�É�yx > 2 �	x 6= 3�
 =) f 0(x) < 0 �Æ�x�c�˜f �7�m�y�s�M�j(2;3) �E�i�6 (3;+ ¥ ) �†

�…�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 2 �s�<�L�j�s�N�F�Ž�n�L�Q�&�ˆ �H�j+ �s�õ� �Æ�x�c�˜f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�4�l�ˆ

f (2) = 3+
1

(2� 1)(2� 3)
= 3� 1 = 2
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�…�T�‚�2�ž�8�š�m�y �ˆ �7�x�s�É�y�™�4�F�}h �t�<�M2+ h 2 D () 2� h 2 D �s�4�Ë�E �ˆ

f (2+ h) = 3+
1

(1+ h)( � 1+ h)
= 3+

1
h2 � 1

= f (2� h)

�<�n�7�s�E�y �F�Æ�• �A�}x = 2 �º�T�‚�2�ž�8�š�m�y�u�E�™�³�F(C) �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �ˆ

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 1 2 3 + ¥

+ + 0 � �

33

+ ¥

� ¥

22

� ¥

+ ¥

33

�…�7�x�@�m �7�™�F�Q�H�›�Q�x�´�E�}�‰ �ˆ

�£ �³�A�}(Oy) �ˆ x = 0 =) y =
10
3

� 3:33 =)
�

0;
10
3

�
�†

�£ �³�A�}(Ox) �ˆ 3x2 � 12x+ 10= 0 =) x =
6�

p
6

3
�†

�…�Q�6�}�™�³�F(C) �ˆ

x

y

O

x = 1 x = 3

y = 3

x = 2

(2;2)

�
0; 10

3

�

�M�x�Ó�A�}�C�j �˜�“

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
3x2 � 6x
x2 + x� 2

=
3x(x� 2)

(x� 1)(x+ 2)
�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E(C) �†
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�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �ˆ

�…�t�<�E�2�x�@�A�} �ˆ
�T�E�m�4�J�E�•�Ë�E�E�‚�K�³�M�Á�Ê�4�t�F�6�3�m�Q�H�j�Q�n�E�˜ �ˆ

x2 + x� 2 6= 0 () (x� 1)(x+ 2) 6= 0 () x 6= 1 �E�i�6 x 6= � 2

�<�n�7�s�E�yD = R n f� 2;1g = ( � ¥ ; � 2) [ (� 2;1) [ (1;+ ¥ ) �†

�…�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

�4�@�Æ�M�j�J�j�A�™�A�6�}�T�E�E�Ž �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

3x2 � 6x
x2 + x� 2

= lim
x!� ¥

3x2

x2 = 3

�<�n�7�s�E�y �F�Æ�• �A�}y = 3 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �³�M�Á x ! � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ

�� �™�A�6�}x ! � 2 �ˆ �Ê�4�K�2 3(� 2)2 � 6(� 2) = 246= 0

lim
x!� 2�

f (x) = lim
x!� 2�

3x(x� 2)
(x� 1)(x+ 2)

=
24

(� 3)(0� )
= + ¥

lim
x!� 2+

f (x) = lim
x!� 2+

3x(x� 2)
(x� 1)(x+ 2)

=
24

(� 3)(0+ )
= � ¥

�<�n�7�s�E�y �F�Æ�• �A�}x = � 2 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�� �™�A�6�}x ! 1 �ˆ �Ê�4�K�2 3(1)2 � 6(1) = � 3 6= 0

lim
x! 1�

f (x) = lim
x! 1�

3x(x� 2)
(x� 1)(x+ 2)

=
� 3

(0� )(3)
= + ¥

lim
x! 1+

f (x) = lim
x! 1+

3x(x� 2)
(x� 1)(x+ 2)

=
� 3

(0+ )(3)
= � ¥

�<�n�7�s�E�y �F�Æ�• �A�}x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�3 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…�4�@�Æ�s�<�L�j�s�Nf 0(x) �ˆ
�7�x�s�É�y�™�4�F�}x 2 D �s�4�Ë�E �ˆ

f 0(x) =
(3x2 � 6x)0(x2 + x� 2) � (3x2 � 6x)(x2 + x� 2)0

(x2 + x� 2)2

=
(6x� 6)(x2 + x� 2) � (3x2 � 6x)(2x+ 1)

(x2 + x� 2)2
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=
(6x3 � 18x+ 12) � (6x3 � 9x2 � 6x)

(x2 + x� 2)2

=
9x2 � 12x+ 12
(x2 + x� 2)2 =

3(3x2 � 4x+ 4)
(x2 + x� 2)2

�H�i�E�i�A�˜�™�A�j�Å�Ê�4�K�2 3x2 � 4x+ 4 �ˆ
�Ë�E D0= ( � 2)2 � 3(4) = 4� 12= � 8 < 0 �E�i�6�s�J�4�m�@a = 3 > 0 �†

�Æ�x�c�˜3x2 � 4x+ 4 > 0;8x 2 R �†

�J�Ú�{�6�s�C�"�A �Ê�4�t�F�6(x2 + x� 2)2 > 0 �7�x�s�É�y�™�4�F�}x 2 D �†

�<�n�7�s�E�yf 0(x) > 0 �7�x�s�É�y�™�4�F�}x 2 D �†

�…�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ
�s�½�K f 0(x) > 0;8x 2 D �Æ�x�c�˜ �T�E�m�4�J�E�•f �º �T�E�m�4�J�E�• �s�2�j�E�½�7�}�´�A�s�M�j�7�s�Æ�š �y�E�j�J�o�K�‰�u�E�t�<�E�2�x�@�A�} �4�l
(� ¥ ; � 2)�
 (� 2;1) �E�i�6 (1;+ ¥ ) �†

�T�E�m�4�J�E�•�µ�— �E�A�u�J�š�F�L�Ë�s�D�"�F�s�S�j�K �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 2 1 + ¥

+ + +

33

+ ¥

� ¥

+ ¥

� ¥

33

�…�7�x�@�m �7�™�F�Q�H�› �E�i�6�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�£ �™�F�Q�H�›�E�k�6�T�‚�2�ž(Ox) �ˆ y = 0 () 3x(x� 2) = 0 () x = 0 �^ x = 2 =) O(0;0) �E�i�6 A(2;0) �†

�£ �™�F�Q�H�›�E�k�6�T�‚�2�ž(Oy) �ˆ x = 0 =) y = 0 =) O(0;0) �†

�£ �™�F�Q�H�›�E�k�6�Õ�Q�m�j�J�A�n�A�s�<�2y = 3 �ˆ

f (x) = 3 ()
3x2 � 6x
x2 + x� 2

= 3 () 3x2 � 6x= 3(x2+ x� 2) () � 6x= 3x� 6 () x=
2
3

�<�n�7�s�E�y �™�³�F(C) �³�A�}�Õ�Q�m�j�J�A�n�A�s�<�2�™�A�6�}�7�x�@�m �7B
�

2
3

;3
�

�†

�£ �A�u�J�š�H�i�s�Q�Q�J�o�K�7�x�E�o�E �ˆ

x = � 3 =) f (� 3) =
45
4

= 11:25 �� x = � 4 =) f (� 4) = 7:2 ��

x = � 1 =) f (� 1) = �
9
2

= � 4:5 �� x = 3 =) f (3) = 0:9 �� x = 4 =) f (4) =
4
3

� 1:33 �†

�…�Q�6�}�™�³�F(C) �ˆ
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x

y

O

x = � 2 x = 1

y = 3

O(0;0)A(2;0)

B
� 2

3;3
�

�M�x�Ó�A�}�C�j �˜�”

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2

x2 + x� 2
=

x2

(x� 1)(x+ 2)
�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�u�E(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �L�2�F�L�Ë�s�D�"�F �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �†

�4 �� �Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�} �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆD = R n f� 2;1g �†

�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆlim
x!� ¥

f (x) = 1 =) y = 1 �†

�Õ�Q�m�j�J�A�n�A�:�L �x̂ = � 2 �E�i�6 x = 1 �†

�3 �� �s�<�L�j�s�N �ˆ

f 0(x) =
2x(x2 + x� 2) � x2(2x+ 1)

(x2 + x� 2)2 =
x2 � 4x

(x2 + x� 2)2 =
x(x� 4)

(x2 + x� 2)2

f 0(x) = 0 () x = 0 �^ x = 4 �ˆ

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (0) = 0 �™�A�6�}x = 0 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (4) =
16

16+ 4� 2
=

16
18

=
8
9

�™�A�6�}x = 4 �†
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�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 2 0 1 4 + ¥

+ + 0 � � 0 +

11

+ ¥

� ¥

00

� ¥

+ ¥

8
9
8
9

11

�4 �� �™�³�F�A�x�Á�6(C) �ˆ

x

y

O

x = � 2 x = 1

y = 1

(0;0)

�
4; 8

9

�
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�<�x�s�Á�y�™�Ò�K �s�J�s�L�"�E�C�j �’ �ˆ �T�E�m�4�J�E�•�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M

�2�� �7�s�J�š�Ê�K�Q�x�@�o �L�H�R�m�s�™�9�Ê�Q�s�L �Ê�Q�	�.�$�2�


�� �� �� �� �� �� �� �� �� ����
�2 �3 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ������
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2
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�3�� �<�x�s�Á�y�™�Ò�K�M�J�¡�i�A�u�E�M�x�Ó�A�}�T�E�m�N�A�Ž�E�•

�M�x�Ó�A�}�C�j �‘

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ex � x� 1 �E�i�6�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x!� ¥

f (x) �†

�3 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï �Ä�;�Ãf �Ë�E�T�F�“�F�L�Ë�s�D�"�F�J�o�K �L�o�7�4�@�Æ�A�u�J�š�F�L�Ë�s�D�"�F�s�Æ�y�† �7�n�L

�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}d : y = � x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6(C) �³�M�Á x ! � ¥ �†

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7P �u�E(C) �t�<�M�F�Æ�• �A�}�F�{�y�E�k�6 (C) �™�A�6�}�7�x�@�m �7�s�E�y�™�Q�F�s�õ�E�k�6�F�Æ�• �A�}y = x �†

�6 �� �Q�6�}(C) �E�i�6�F�Æ�• �A�}d �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}P �† �	�K�2 ln2 � 0:7�


�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �E�i�6 lim
x!� ¥

f (x) �ˆ

�…�³�M�Á x ! + ¥ �ˆ lim
x! + ¥

f (x) = lim
x! + ¥

x
�

ex

x � 1� 1
x

�
= + ¥ �s�™�É�ylim

x! + ¥
ex

x = + ¥ �E�i�6 lim
x! + ¥

1
x = 0 �†

�…�³�M�Á x ! � ¥ �ˆ lim
x!� ¥

f (x) = lim
x!� ¥

(ex � x� 1) = 0� (� ¥ ) � 1 = + ¥ �s�™�É�ylim
x!� ¥

ex = 0 �†

�3 �� �4�@�Æ f 0(x) �Q�i�2�Ü�Q�&�ˆ �E�i�6�4�n�Q�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x 2 R �s�4�Ç�Ef 0(x) = ( ex � x� 1)0= ex � 1 �†

�…�Q�&�ˆ f 0(x) �ˆ f 0(x) = 0 () ex � 1 = 0 () x = 0 �† �� �s�F�jx < 0 =) f 0(x) < 0 �	f �7�m�y�½�7�}�´�A�s�M�j
(� ¥ ;0)�
 �†
�� �s�F�jx > 0 =) f 0(x) > 0 �	f �s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ )�
 �†

�…�F�L�Ë�s�D�"�F �ˆf 0(x) �F�Ž�n�L�Q�&�ˆ �H�j�	� �
 �s�õ�	+ �
 �™�A�6�}x = 0 �Æ�x�c�˜f �Ë�E�T�F�“�F�L�Ë�s�D�"�F�4�lf (0) = e0 � 0� 1 = 0
�†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

� 0 +

+ ¥+ ¥

00

+ ¥+ ¥

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}d : y = � x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �ˆ

�…�H�i�E�i�A�˜�G�M�<�2 �ˆf (x) � (� x� 1) = ( ex � x� 1)+ x+ 1 = ex �†
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�…�M�j�J�j�A �ˆ lim
x!� ¥

[ f (x) � (� x� 1)] = lim
x!� ¥

ex = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d : y = � x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �´�6 � ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆ �s�½�Kex > 0;8x =) f (x) � yd > 0 �s�Æ�y�™�³�F(C) �s�÷�s�M�j�F�Æ�• �A�}d �º�E �i�7�ƒ �†

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7P �t�<�M�F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6�F�Æ�• �A�}y = x �ˆ

�…�F�Æ�• �A�}y = x �Ë�E�s�J�4�m�@�™�Ç�F�}�C�i�Q m= 1 �†

�…�F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6 y = x () f 0(xP) = 1 () exP � 1 = 1 () exP = 2 () xP = ln2 � 0:7 �†

�…�T�L�s�½�s�E �ˆyP = f (ln2) = eln2 � ln2� 1 = 2� ln2� 1 = 1� ln2 � 0:3 �†
�<�n�7�s�E�y �7�x�@�m �7P �Ë�E�2�n�T�L�s�½�s�EP(ln2;1� ln2) � P(0:7;0:3) �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(TP) �ˆ y = 1� (x� ln2)+ 1� ln2 = x+ 1� 2 ln2� x� 0:386 �†
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�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�Ad �E�i�6�F�Æ�• �A�}�F�{�yTP �2�’�m�6�A�™�J�)�K�L�o�J�µ�’ �ˆ

d : y = � x� 1 y = x

(TP)

O(0;0)

P(ln2;1� ln2)

� 1

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3

� 2

� 1

1

2

3

4

5

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ d : y = � x� 1 y = � x� 1

�7�x�@�m �7�T�F�“�F�L�Ë�s�D�"�FO(0;0) (0;0)

�7�x�@�m �7�F�{�yP P(ln2;1� ln2) (0:693;0:307)

�F�Æ�• �A�}�F�{�y�™�A�6�}P y = x+ 1� 2 ln2 y � x� 0:386
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�M�x�Ó�A�}�C�j �’

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x� 1+
2
ex �E�i�6�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �2�x�@�A�}�M�j�J�j�A�u�Ef (x) �³�M�Á x ! + ¥ �† �F�·�Ÿ �;�Ã �F�Æ�• �A�}d : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �F�·�Ÿ �;�Ã f (x) =
xex � ex + 2

ex �L�o�7�Ä�;�L�2�M�j�J�j�A�u�Ef (x) �³�M�Á x ! � ¥ �†

�4 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �s�õ�E�k�6 (C) �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q 0 �†

�6 �� �Â�J�™�³�R�›�i�2 �2�x�@�A�}�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L f (x) = 2 �L�o�7�T�J�]�Q�Ä�x�6�s�Æ�y�s�½�K�7�x�E�o�E�4�A�}�H�j�L�A�µ�’ �†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A�™�A�6�}+ ¥ �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�Ad �ˆ

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
x� 1+ 2

ex

�
= + ¥ �s�™�É�ylim

x! + ¥
(x� 1) = + ¥ �E�i�6 lim

x! + ¥
2
ex = 0 �†

�… lim
x! + ¥

[ f (x) � (x� 1)] = lim
x! + ¥

2
ex = 0 =) d : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x� 1) = 2
ex > 0;8x =) �™�³�F(C) �s�÷�s�M�j�F�Æ�• �A�}d �º�E �i�7�ƒ �†

�3 �� �C�™�J�6�}�™�F�Ê�4�u�Ef (x) �E�i�6�M�j�J�j�A�™�A�6�}� ¥ �ˆ

�…f (x) = x� 1+ 2
ex = (x� 1)ex+ 2

ex = xex� ex+ 2
ex �	�H�i�A�
 �†

�…�4�@�Æ�M�j�J�j�A �ˆ lim
x!� ¥

(xex � ex + 2) = 0� 0+ 2 = 2 �E�i�6 lim
x!� ¥

ex = 0+ �†

�<�n�7�s�E�ylim
x!� ¥

f (x) =
2

0+ = + ¥ �†

�4 �� �4�@�Æ f 0(x) �Q�i�2�Ü�Q�&�ˆ �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆf 0(x) = 1� 2e� x = ex� 2
ex �†

�…�Q�&�ˆ �ˆ f 0(x) = 0 () ex � 2 = 0 () x = ln2 � 0:693 �† �� �s�F�jx < ln2 =) f 0(x) < 0 �	f �7�m�y�
�� �s�F�j
x > ln2 =) f 0(x) > 0 �	f �s�2�j�E�
 �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (ln2) = ln2� 1+ 2
2 = ln2 � 0:693 �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ ln2 + ¥

� 0 +

+ ¥+ ¥

ln2ln2

+ ¥+ ¥

�5 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �™�A�6�}x0 = 0 �ˆ f (0) = 1�
 f 0(0) = 1� 2= � 1 =) (T) : y= � 1(x� 0)+ 1 () y= � x+ 1
�†
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�6 �� �2�x�@�A�}�7�x�E�o�E�]�Q�u�Ef (x) = 2 �E�i�6�T�J�s�½�K�7�x�E�o�E�4�A�}�H�j�L�A�µ�’ �ˆ�s�½�Kmin f = ln2 � 0:693< 2 �s�R�j�K f ! + ¥

�Q�6�´�6 �s�Æ�y�F�Æ�• �A�}y = 2 �³�A�}�™�³�F(C) �™�A�6�}�H�j�L�7�x�@�m �7�s�G�ž�6�µ�’x1 < ln2 < x2 �	�Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �
 �ˆ��
f (� 1) = 2e� 2 � 3:44> 2 �E�i�6 f (0) = 1 < 2 =) � 1 < x1 < 0 �†
�� f (2) = 1+ 2

e2 � 1:27< 2 �E�i�6 f (3) = 2+ 2
e3 � 2:10> 2 =) 2 < x2 < 3 �†
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�7 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�Ad �E�i�6�F�Æ�• �A�}�F�{�yT �ˆ

d : y = x� 1

y = 2

(T)

(0;1)

M(ln2; ln2)

x1

x2

(C)

x

y

O� 3 � 2 � 1 1 2 3 4 5

� 1

1

2

3

4

5

6

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ d : y = x� 1 y = x� 1

�7�x�@�m �7�T�F�“�F�L�Ë�s�D�"�FM(ln2; ln2) (0:693;0:693)

�™�F�Q�H�›�T�‚�2�ž(Oy) (0;1) (0;1)

�F�Æ�• �A�}�F�{�y�™�A�6�}x = 0 (T) : y = � x+ 1 y = � x+ 1

�]�Q�C�j�J�o�K�u�Ef (x) = 2 x1 2 (� 1;0) x1 � � 0:584

�]�Q�C�j�H�j�L�u�Ef (x) = 2 x2 2 (2;3) x2 � 2:843
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�M�x�Ó�A�}�C�j �“

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR n f 0g �s�½�Kf (x) =
ex

x
�E�i�6�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x)�
 lim
x!� ¥

f (x) �E�i�6 lim
x! 0

f (x) �† �Ä�;�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �†

�3 �� �4�@�Æ �E�i�6�Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�Nf 0(x) �† �F�·�Ÿ �;�Ã�T�E�m�4�J�E�•f �Ë�E�T�F�“�F�L�Ë�J�o�K�† �4�@�Æ�A�u�J�š�T�F�“�F�L�Ë�s�E�y

�s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã �F�Æ�• �A�}�F�{�y�E�k�6�™�³�F(C) �™�A�6�}�Õ�F�}�Q�m�j�Q x0 = 1 �º�F�Æ�• �A�}�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�5 �� �Q�6�}�™�³�F(C) �† �s�™�F�j�™�³�F(C) �7�n�L�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L ex � mx= 0 �Ë�E�]�Q�†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �ˆ

�… lim
x! + ¥

ex

x = + ¥ �	�L�n�F�J�E�Ž�™�4�k�y�
 �†

�… lim
x!� ¥

ex

x = 0
� ¥ = 0 =) y = 0 �	�T�‚�2�žOx�
 �º �Õ�Q�m�j�J�A�n�A�s�<�2�´�6 � ¥ �†

�… lim
x! 0+

ex

x = 1
0+ = + ¥ �E�i�6 lim

x! 0�

ex

x = 1
0� = � ¥ =) x = 0 �	�T�‚�2�žOy�
 �º �Õ�Q�m�j�J�A�n�A�:�L�†

�3 �� �4�@�Æ f 0(x) �Q�i�2�Ü�Q�&�ˆ �T�F�“�F�L�Ë �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…f 0(x) = (ex)0x� ex(x)0

x2 = (x� 1)ex

x2 �†

�…�s�½�Kex > 0 �E�i�6 x2 > 0 �7�x�s�É�y�™�4�F�}x 6= 0 �s�Æ�y�Q�&�ˆ �u�Ef 0(x) �4�l�Â�J (x� 1) �ˆ

f 0(x) = 0 () x = 1 �† f 0(x) < 0 �s�M�j(� ¥ ;0) [ (0;1) �	f �7�m�y�
 �E�i�6 f 0(x) > 0 �s�M�j(1;+ ¥ ) �	f �s�2�j�E�
 �†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �4�lf (1) = e1

1 = e� 2:718 �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ 0 1 + ¥

� � 0 +

00
� ¥

+ ¥

ee

+ ¥+ ¥

�4 �� �F�Æ�• �A�}�F�{�y�™�A�6�}x0 = 1 �™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �ˆ f 0(1) = 0 =) (T) : y = f 0(1)(x� 1)+ f (1) = e �	�º�F�Æ�• �A�}�s�<�2

�™�Q�F�E�k�6�T�‚�2�žOx�
 �†

�5 �� �H�i�Ê�2�Ü�]�Q�u�E�Q�J�j�³�L ex � mx= 0 �ˆ �7�x�s�É�yx 6= 0 �Q�J�j�³�L�Q�J�J�n�M�E�k�6 ex

x = m () f (x) = m �† �Â�J�™�³�F �E�i�6

�Â�Í�6�T�s�B�L�Ê�H �ˆ�� �s�F�jm< 0 �ˆ �F�Æ�• �A�}y = m �³�A�}(C) �t�3�’�6x < 0 �™�A�6�}�J�o�K�7�x�@�m �7=) �Ë�E�]�Q�T�N�i�9�…�Ë�E�J�o�K �†

�� �s�F�j0 � m< e �ˆ �F�Æ�• �A�}y = m �J�i�E�³�A�}(C) �s�S�j�K =) �µ�— �E�]�Q �†

�� �s�F�jm= e �ˆ �F�Æ�• �A�}y = e �F�{�y(C) �™�A�6�}(1;e) =) �Ë�E�]�Q�>�m�Fx = 1 �†

�� �s�F�jm> e �ˆ �F�Æ�• �A�}y = m �³�A�}(C) �t�3�’�6x > 0 �™�A�6�}�H�j�L�7�x�@�m �7=) �Ë�E�]�Q�N�i�9�…�Ë�E�H�j�L �†

�Q�E�’�i�½�Š �E �ˆ�Q�J�j�³�L�Ë�E�]�Q�M�m�y�™�Â�t�Am< 0 �^ m� e �†
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�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y �ˆ

y = eM(1;e)

(C)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 4

� 3

� 2

� 1

1

2

3

4

5

6

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R n f 0g (� ¥ ;0) [ (0;+ ¥ )

�Õ�Q�m�j�J�A�n�A�:�L x = 0 �	�T�‚�2�žOy�
 x = 0

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥ y = 0 �	�T�‚�2�žOx�
 y = 0

�7�x�@�m �7�T�F�“�F�L�Ë�s�D�"�F M(1;e) (1;2:718)

�F�Æ�• �A�}�F�{�y�™�A�6�}x = 1 y = e �	�™�Q�F�E�k�6�T�‚�2�žOx�
 y � 2:718
�M�2�•�3�@�‹ex � mx= 0 �Ë�E�]�Q m< 0 �^ m� e m2 (� ¥ ;0) [ [2:718;+ ¥ )
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�M�x�Ó�A�}�C�j �”

�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( 2x+ 1)e� 2x �s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�³�M�Á x �3�i�A�9�i�A� ¥ �E�i�6 + ¥ �L�o�7�Ä�;�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �L�o�7�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�†

�4 �� �L�2�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�F(C) �E�i�6�T�‚�2�žx0Ox �† �Q�i�2�Ü�Q�&�ˆ �u�Ef �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7A �† �Q�6�}�™�³�F(C) �F�Æ�• �A�}�Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y

T �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†

�6 �� �s�½�K�s�™�F�j�™�³�F(C) �7�n�L�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L (2x+ 1)e� 2x = m �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ

�… lim
x! + ¥

(2x+ 1)e� 2x = lim
x! + ¥

�
2x
e2x + 1

e2x

�
= 0 =) y = 0 �	�T�‚�2�žOx�
 �º �Õ�Q�m�j�J�A�n�A�s�<�2�´�6 + ¥ �†

�… lim
x!� ¥

(2x+ 1)e� 2x = ( � ¥ )(+ ¥ ) = � ¥ �†

�3 �� �4�@�Æ f 0(x) �Q�i�2�Ü�Q�&�ˆ �E�i�6�4�n�Q�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…f 0(x) = 2e� 2x + ( 2x+ 1)( � 2e� 2x) = � 4xe� 2x �†

�…�s�½�Ke� 2x > 0;8x �s�Æ�y�Q�&�f̂ 0(x) �4�l�Â�J � 4x �ˆ f 0(x) = 0 () x = 0 �†

�s�F�jx < 0 =) f 0(x) > 0 �	f �s�2�j�E�
�� �s�F�jx > 0 =) f 0(x) < 0 �	f �7�m�y�
 �†

�…�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 0 �4�lf (0) = ( 2(0)+ 1)e0 = 1 �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ 0 �

� ¥� ¥
11

00

�4 �� �L�2�7�x�@�m �7�™�F�Q�H�›A �E�i�6�Q�i�2�Ü�Q�&�ˆ �u�Ef (x) �ˆ f (x) = 0 () 2x+ 1 = 0 () x = � 1
2 =) A

�
� 1

2;0
�

�†

�Q�&�ˆ �u�Ef (x) �4�l�Â�J (2x+ 1) �ˆ f (x) < 0 �s�M�j
�
� ¥ ; � 1

2

�
�
 f

�
� 1

2

�
= 0�
 f (x) > 0 �s�M�j

�
� 1

2;+ ¥
�

�†

�5 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �™�A�6�}A �ˆ f 0
�
� 1

2

�
= 2e� 5:44 =) (T) : y = 2e

�
x+ 1

2

�
= 2ex+ e� 5:437x+ 2:718 �†

�6 �� �2�x�@�A�}m �s�<�j�J�“�j�c� (̃2x+ 1)e� 2x = m �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �ˆ�Q�J�j�³�L�Q�J�J�n�M�E�k�6 f (x) = m �† �Â�J�Â�Í�6�T�s�B�L�Ê�H

f �s�2�j�E�H�j� ¥ �s�õ1 �s�R�j�K�7�m�y�s�õ�9�i�A0 �´�6�Ò�Ž �x�† �<�n�7�s�E�y �F�Æ�• �A�}y = m �³�A�}(C) �™�A�6�}�H�j�L�7�x�@�m �7�s�G�ž�6�µ�’ �M�m�y�™�Â�t�A
0 < m< 1 �†
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�7 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�yT �ˆ

(T)

A
�
� 1

2 ;0
�

M(0;1)

(C)
x

y

O� 2 � 1 1 2 3 4

� 2

� 1

1

2

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ y = 0 �	�T�‚�2�žOx�
 y = 0

�7�x�@�m �7�T�A�i�F�L�Ë�s�D�"�F M(0;1) (0;1)

�™�F�Q�H�›�T�‚�2�žOx A
�
� 1

2;0
�

(� 0:5;0)

�F�Æ�• �A�}�F�{�y�™�A�6�}A (T) : y = 2ex+ e y � 5:437x+ 2:718

�M�2�•�3�@�‹ �]�Q�H�j�L�s�G�ž�6�µ�’0 < m< 1 m2 (0;1)
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�M�x�Ó�A�}�C�j �•

�s�4�2�x�@�A�}�T�E�m�4�J�E�•f �s�M�jR n f 0g �s�½�Kf (x) =
ex

ex � 1
�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �2�x�@�A�}�7�x�E�o�E�H�i�Aa �E�i�6 b �t�<�Mf (x) = a+
b

ex � 1
�7�x�s�É�y�™�4�F�}x 6= 0 �† �s�½�K�s�™�F�j�C�™�J�6�}�s�E�y �7�n�L�4�@�Æ�M�j�J�j�A

lim
x! + ¥

f (x) �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�s�<�L�j�s�N�7�x�s�É�y�™�4�F�}x 6= 0 �s�R�j�K�4�@�Æ f 0(x) �† �Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef �L�o�7�4�n�Q�Â�Í�6

�T�s�B�L�Ê�H �s�R�j�K�4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �†

�4 �� �L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �E�i�6�Q�J�j�³�L�F�Æ�• �A�}T �F�{�y�s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7�Õ�F�}�Q�m�j�Q 1 �†

�5 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}�Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�yT �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†

�<�x�s�Á�y�™�Ò�K

�2 �� �2�x�@�A�}a;b �E�i�6�4�@�Æ�M�j�J�j�A�™�A�6�}+ ¥ �ˆ f (x) = (ex� 1)+ 1
ex� 1 = 1+ 1

ex� 1 =) a = 1 �E�i�6 b = 1 �†

lim
x! + ¥

f (x) = 1+ 0 = 1 =) y = 1 �º �Õ�Q�m�j�J�A�n�A�s�<�2�´�6 + ¥ �†

�3 �� �Ê�H�Ë�E�s�<�L�j�s�N �4�@�Æf 0(x) �T�s�B�L�Ê�H �E�i�6�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �ˆ

�…f �Ë�E�s�<�L�j�s�N�s�M�jR n f 0g �s�½�K�Ê�4�t�F�6ex � 1 6= 0 �†

�…f 0(x) = � (ex� 1)0

(ex� 1)2 = � ex

(ex� 1)2 < 0;8x 6= 0 �†

�<�n�7�s�E�yf �7�m�y�½�7�}�´�A�s�M�j(� ¥ ;0) �E�i�6�7�m�y�½�7�}�´�A�s�M�j(0;+ ¥ ) �† �µ�— �E�F�L�Ë�s�D�"�F�s�S�j�K�†

�…�M�j�J�j�A �ˆ lim
x!� ¥

f (x) = 0 �� lim
x! 0�

f (x) = � ¥ �� lim
x! 0+

f (x) = + ¥ �� lim
x! + ¥

f (x) = 1 �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

� �

00
� ¥

+ ¥

11

�4 �� �Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�} �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �™�A�6�}x = 1 �ˆ �� �Õ�Q�m�j�J�A�n�A�:�L �ˆx = 0 �	�T�‚�2�žOy�
 �†

�� �Õ�Q�m�j�J�A�n�A�s�<�2 �ˆy = 0 �	�T�‚�2�žOx�
 �´�6 � ¥ �E�i�6 y = 1 �´�6 + ¥ �†

�� �F�Æ�• �A�}�F�{�y�™�A�6�}x0 = 1 �ˆ f (1) = e
e� 1 � 1:582�
 f 0(1) = � e

(e� 1)2 � � 0:921 �ˆ

(T) : y = �
e

(e� 1)2x+
e2

(e� 1)2 � � 0:921x+ 2:503
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�5 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�yT �ˆ

y = 1

y = 0

x = 0

(T)

M
�
1; e

e� 1

�

(C)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 4

� 3

� 2

� 1

1

2

3

4

5

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R n f 0g (� ¥ ;0) [ (0;+ ¥ )

�Õ�Q�m�j�J�A�n�A�:�L x = 0 �	�T�‚�2�žOy�
 x = 0

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥ y = 0 �	�T�‚�2�žOx�
 y = 0

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ y = 1 y = 1

�7�x�@�m �7�F�{�yM M
�

1;
e

e� 1

�
(1;1:582)

�F�Æ�• �A�}�F�{�y�™�A�6�}M y = �
e

(e� 1)2x+
e2

(e� 1)2 y � � 0:921x+ 2:503
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�M�x�Ó�A�}�C�j �–

�2 �� �Â�6 g(x) = ( x� 1)ex+ 1 �7�x�s�É�yx2 R �† �4�@�Æg0(x) �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Eg �s�½�K�J�i�E�¸�x�Ç�7�}�4�@�Æ

�M�j�J�j�A �L�o�7�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �s�M�jR �†

�3 �� �T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( x� 2)ex + x �s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j)
�†

�B�� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�C �� �L�2�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�Ï�†

�D�� �4�@�Æ f 0(x) �† �s�™�F�j�M�C�‘�G�M�Q�x�@�o �L�	�B�
�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �L�o�7�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�E �� �F�·�Ÿ �;�Ã �™�³�F(C) �Ë�E�7�x�@�m �7�L�F�A�}�J�o�K�t�<�M�™�A�*�N�4�@�Æ�2�n�T�L�s�½�s�E �s�R�j�K�™�A�6�}�7�x�@�m �7�L�F�A�}�s�E�y �™�³�F

(C) �Ë�E�F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�F�� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7�L�F�A�}�s�Æ�y �2�’�m�6�A�™�J�)�K�t�A�J�o�K�†

�<�x�s�Á�y�™�Ò�K

�2 �� �Q�i�2�Ü�T�E�m�4�J�E�•�9�x�E�o�Kg(x) = ( x� 1)ex + 1 �ˆ

�…�s�<�L�j�s�N �ˆg0(x) = 1� ex + ( x� 1)ex = xex �†

�…�Q�&�ˆ �ˆg0(x) = 0 () x = 0 �	�s�™�É�yex > 0�
 �† g0(x) < 0 �s�M�j(� ¥ ;0) �E�i�6 g0(x) > 0 �s�M�j(0;+ ¥ ) �†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆ �™�A�6�}x = 0 �4�lg(0) = ( 0� 1)e0 + 1 = � 1+ 1 = 0 �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Eg �ˆ

x

g0(x)

g(x)

� ¥ 0 + ¥

� 0 +

00

�…�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �ˆ �s�½�Kg(0) = 0 �º�A�u�J�š�T�F�“�F�L�Ë�½�7�}�´�A �s�Æ�yg(x) � 0 �7�x�s�É�y�™�4�F�}x 2 R �	�s�R�j�K

g(x) > 0 �7�x�s�É�y�™�4�F�}x 6= 0�
 �†

�3 �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) = ( x� 2)ex + x �ˆ

�B�� �4�@�Æ�M�j�J�j�A �ˆ�� lim
x!� ¥

f (x) = lim
x!� ¥

(xex � 2ex + x) = 0� 0+ ( � ¥ ) = � ¥ �	�s�½�K lim
x!� ¥

xex = 0�
 �†

�� lim
x! + ¥

f (x) = (+ ¥ )(+ ¥ )+ (+ ¥ ) = + ¥ �†

�C �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆlim
x!� ¥

[ f (x) � x] = lim
x!� ¥

(x� 2)ex = 0 =) d : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A

�´�6 � ¥ �†
�C�j�Â�x�6�s�D�"�F �ˆf (x) � x = ( x � 2)ex �Ë�E�Q�&�ˆ �<�n�7(x � 2) �ˆ �� �s�F�jx < 2 =) (C) �s�÷�s�™�³�Jd �� �s�F�j

x = 2 =) (C) �³�A�}d �™�A�6�}K(2;2) �� �s�F�jx > 2 =) (C) �s�÷�s�M�jd �†

�D�� �4�@�Æ f 0(x) �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆf 0(x) = 1� ex + ( x� 2)ex + 1 = ( x� 1)ex + 1 = g(x) �†

�s�½�Kg(x) � 0 �s�Æ�yf 0(x) � 0;8x 2 R �	�s�Q�—�j�Q�n�E�˜�t�A�™�A�6�}x = 0�
 =) f �s�2�j�E�½�7�}�´�A�s�M�jR �†
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x

f 0(x)

f (x)

� ¥ 0 + ¥

+ 0 +

� ¥� ¥
+ ¥+ ¥

0

� 2

�E �� �7�x�@�m �7�L�F�A�} �E�i�6�F�Æ�• �A�}�F�{�y�s�G�Ž�2 �ˆf 00(x) = g0(x) = xex �† f 00(x) = 0 () x = 0 �†

�s�½�Kf 00�F�Ž�n�L�Q�&�ˆ �H�j�	� �
 �s�õ�	+ �
 �™�A�6�}x = 0 �s�Æ�y�7�x�@�m �7I(0; f (0)) = I(0; � 2) �º �7�x�@�m �7�L�F�A�}�u�E�™�³�F(C)
�†
�™�A�6�}I (0; � 2) �s�J�4�m�@�™�Ç�F�}�C�i�Q�4�lf 0(0) = g(0) = 0 �Æ�x�c�˜�F�Æ�• �A�}�F�{�y�™�A�6�}I �Ë�E�Q�J�j�³�L y = � 2 �	�º�F�Æ�• �A�}

�s�<�2 �™�Q�F�E�k�6�T�‚�2�žOx�
 �†
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�4 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�™�C�Ad �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7�L�F�A�} �ˆ

d : y = x y = � 2

I (0; � 2)

K(2;2)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3

� 4

� 3

� 2

� 1

1

2

3

4

5

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ d : y = x y = x

�7�x�@�m �7�L�F�A�} I (0; � 2) (0; � 2)

�F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7�L�F�A�}I y = � 2 �	�™�Q�F�E�k�6�T�‚�2�žOx�
 y = � 2

�7�x�@�m �7�™�F�Q�H�›�º�J�o�Kd K(2;2) (2;2)
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�M�x�Ó�A�}�C�j �—

�s�4�c�˜�T�E�m�4�J�E�•y = f (x) =
ex � 1
ex + 1

�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�•�s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y�†

�5 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�yT �F�{�y�™�³�F(C) �™�A�6�}�G�ƒ�i�A�8�š�m�y�s�Æ�y�†

�6 �� �Q�6�}�™�³�F(C) �s�4�c�ẽ � 2:7 �E�i�6 e� 1 � 0:36 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆex + 1 > 0;8x 2 R =) D = R �†

�… lim
x! + ¥

f (x) = lim
x! + ¥

1� e� x

1+ e� x = 1 =) y = 1 �º �Õ�Q�m�j�J�A�n�A�s�<�2�´�6 + ¥ �†

�… lim
x!� ¥

f (x) = 0� 1
0+ 1 = � 1 =) y = � 1 �º �Õ�Q�m�j�J�A�n�A�s�<�2�´�6 � ¥ �†

�3 �� �s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆ �E�i�6�F�L�Ë�s�D�"�F �ˆ

�…f 0(x) = ex(ex+ 1)� (ex� 1)ex

(ex+ 1)2 = 2ex

(ex+ 1)2 �†

�…�s�½�Kex > 0 �E�i�6 (ex + 1)2 > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�yf 0(x) > 0;8x 2 R �†

�…�<�n�7�s�E�yf �s�2�j�E�½�7�}�´�A�s�M�jR �s�R�j�K�µ�— �E�F�L�Ë�s�D�"�F�s�S�j�K�†

�4 �� �F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�•�s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y �ˆ�7�x�s�É�y�™�4�F�}x 2 R =) � x 2 R �ˆ

f (� x) =
e� x � 1
e� x + 1

=
1
ex � 1
1
ex + 1

=
1� ex

1+ ex = �
ex � 1
ex + 1

= � f (x)

�<�n�7�s�E�yf �º �T�E�m�4�J�E�•�s�Q�Q�s�R�j�K�4�M�}�A�™�J�)�KO(0;0) �º �G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†

�5 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}�G�ƒ�i�A�8�š�m�y �ˆ

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ +

� 1� 1
11

0

0

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}O(0;0) �ˆ f 0(0) = 2e0

(e0+ 1)2 = 2
4 = 1

2 �ˆ

(T) : y = f 0(0)(x� 0)+ f (0) =
1
2

x
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�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�yT �ˆ

�…�A�u�J�š�H�i�s�Q�Q � f̂ (1) = e� 1
e+ 1 � 1:7

3:7 � 0:46 �E�i�6 f (� 1) � � 0:46 �†

y = 1

y = � 1

(T)

O(0;0)

(1;0:46)
(� 1; � 0:46)
(C)

(C)
x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 2

� 1

1

2

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥ y = � 1 y = � 1

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ y = 1 y = 1

�G�ƒ�i�A�8�š�m�y O(0;0) (0;0)

�F�Æ�• �A�}�F�{�y�™�A�6�}�G�ƒ�i�A�8�š�m�y (T) : y =
1
2

x y = 0:5x
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�M�x�Ó�A�}�C�j �˜

�s�4�c�˜�T�E�m�4�J�E�•y = f (x) =
ex + 1
ex � 1

�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�•�s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y�†

�5 �� �F�Æ�• �A�}(T1) : y = 3 �³�A�}�t�3�ž�s�³�6(C) �™�A�6�}M �† �4�@�Æ�2�n�T�L�s�½�s�E�u�EM �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�t�3�ž�s�³�6(C)

�™�A�6�}�7�x�@�m �7M �†

�6 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �E�i�6�Q�6�}�™�³�F(C) �† �	�s�4�c�ẽ � 2:7 �E�i�6 e� 1 � 0:36�


�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �M�j�J�j�A�7�m�6�t�<�E �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�…ex � 1 6= 0 () x 6= 0 =) D = R n f 0g = ( � ¥ ;0) [ (0;+ ¥ ) �†

�… lim
x! + ¥

f (x) = 1 =) y = 1 �º �Õ�Q�m�j�J�A�n�A�s�<�2�´�6 + ¥ �†

�… lim
x!� ¥

f (x) = 0+ 1
0� 1 = � 1 =) y = � 1 �º �Õ�Q�m�j�J�A�n�A�s�<�2�´�6 � ¥ �†

�… lim
x! 0+

f (x) = 2
0+ = + ¥ �E�i�6 lim

x! 0�
f (x) = 2

0� = � ¥ =) x = 0 �º �Õ�Q�m�j�J�A�n�A�:�L�†

�3 �� �s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆ �E�i�6�F�L�Ë�s�D�"�F �ˆf 0(x) = ex(ex� 1)� (ex+ 1)ex

(ex� 1)2 = � 2ex

(ex� 1)2 < 0;8x 6= 0 �†

�<�n�7�s�E�yf �7�m�y�½�7�}�´�A�s�M�j(� ¥ ;0) �E�i�6�7�m�y�½�7�}�´�A�s�M�j(0;+ ¥ ) �† �µ�— �E�F�L�Ë�s�D�"�F�s�S�j�K�†

�4 �� �Ê�H�s�Q�Q �E�i�6�G�ƒ�i�A�8�š�m�y �ˆ f (� x) = e� x+ 1
e� x� 1 = 1+ ex

1� ex = � ex+ 1
ex� 1 = � f (x) �Æ�x�c�˜f �º �T�E�m�4�J�E�•�s�Q�Q�s�R�j�K�4�M�}O(0;0)

�º �G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†

�5 �� �2�n�T�L�s�½�s�EM �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}M �ˆ �� �c�˜ f (x) = 3 () ex+ 1
ex� 1 = 3 () ex + 1 = 3ex � 3 () 2ex =

4 () ex = 2 () x = ln2 �†
�<�n�7�s�E�y �7�x�@�m �7�™�F�Q�H�›�4�lM(ln2;3) � M(0:7;3) �†

�� �s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(ln2) = � 2(2)
(2� 1)2 = � 4 �†

�� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(TM) �™�A�6�}M �ˆ

(TM) : y = � 4(x� ln2)+ 3 = � 4x+ 4ln2+ 3 � � 4x+ 5:77

�6 �� �Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

� �

� 1� 1
� ¥

+ ¥

11
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�7 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y(TM) �ˆ

y = 1

y = � 1

x = 0

y = 3

(TM)

M(ln2;3)

O

(C)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 4

� 3

� 2

� 1

1

2

3

4

5

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R n f 0g (� ¥ ;0) [ (0;+ ¥ )

�Õ�Q�m�j�J�A�n�A�:�L x = 0 �	�T�‚�2�žOy�
 x = 0

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥ y = � 1 y = � 1

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ y = 1 y = 1

�7�x�@�m �7M M(ln2;3) (0:693;3)

�F�Æ�• �A�}�F�{�y�™�A�6�}M (TM) : y = � 4x+ 4ln2+ 3 y � � 4x+ 5:77
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�M�x�Ó�A�}�C�j �™

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x2e� x �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �†

�3 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A�†

�4 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�t�3�ž�s�³�6(C) �™�A�6�}�Õ�F�}�Q�m�j�Q x = 2 �™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�†

�5 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�6 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�}�u�Ef �ˆ �T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax =) D = R �†

�3 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x! + ¥

f (x) = lim
x! + ¥

x2

ex = 0 =) y = 0 �	�T�‚�2�žOx�
 �º �Õ�Q�m�j�J�A�n�A�s�<�2�´�6 + ¥ �†

�… lim
x!� ¥

f (x) = lim
x!� ¥

x2e� x = (+ ¥ )(+ ¥ ) = + ¥ �†

�4 �� �F�Æ�• �A�}(L) �F�{�y�™�³�F(C) �™�A�6�}x = 2 �™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �ˆ

�…�s�<�L�j�s�N �ˆf 0(x) = 2xe� x + x2(� e� x) = x(2� x)e� x �†

�…�™�A�6�}x = 2 �ˆ f 0(2) = 2(2� 2)e� 2 = 0 �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�s�Q�—�j�Q�n�E�˜ �Æ�x�c�˜�F�Æ�• �A�}�F�{�y(L) �Ë�E�Q�J�j�³�L �ˆ

(L) : y = f (2) = 22e� 2 =
4
e2 � 0:541

�Q�J�j�³�L�Ë�E�Í�6y = �D�P�O�T�U�<�n�7�s�E�y�F�Æ�• �A�}(L) �º�F�Æ�• �A�}�s�<�2 �™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q (Ox) �†

�5 �� �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F �ˆ�s�½�Ke� x > 0;8x �s�Æ�y�Q�&�f̂ 0(x) �4�l�Â�J x(2� x) �ˆ �� f 0(x) = 0 () x = 0
�^ x = 2 �†

�� �s�F�jx 2 (� ¥ ;0) [ (2;+ ¥ ) =) f 0(x) < 0 �	f �7�m�y�
 �†

�� �s�F�jx 2 (0;2) =) f 0(x) > 0 �	f �s�2�j�E�
 �†

�� �T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 0 �4�lf (0) = 0 �†

�� �T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �4�lf (2) = 4
e2 � 0:541 �†

�6 �� �Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ 0 2 + ¥

� 0 + 0 �

+ ¥+ ¥

00

4
e2
4
e2

00
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�7 �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}�F�{�y(L) �ˆ

(L) : y = 4
e2

O(0;0)

M
�

2; 4
e2

�

(C)

x

y

O� 2 � 1 1 2 3 4 5

� 1

1

2

3

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ y = 0 �	�T�‚�2�žOx�
 y = 0

�7�x�@�m �7�T�F�“�F�L�Ë�s�D�"�FO(0;0) (0;0)

�7�x�@�m �7�T�A�i�F�L�Ë�s�D�"�F M
�

2;
4
e2

�
(2;0:541)

�F�Æ�• �A�}�F�{�y�™�A�6�}M (L) : y =
4
e2 y � 0:541
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�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x� 2+ e1� x �Â�6�s�½�K�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �L�2�t�<�E�2�x�@�A�}D f �E�i�6�4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�F�&�… �2�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�t�3�ž�s�³�6(C) �º�J�o�K�F�Æ�• �A�}L �³�A�}�Â�J�4�M�}�A�™�J�)�K �s�R�j�K�™�Q�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�5 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �M�j�J�j�A�7�m�6�t�<�E �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD f = R �†

�… lim
x! + ¥

f (x) = + ¥ �E�i�6 lim
x! + ¥

[ f (x) � (x � 2)] = lim
x! + ¥

e1� x = 0 =) d : y = x� 2 �º �Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6

+ ¥ �†

�… lim
x!� ¥

f (x) = lim
x!� ¥

(x� 2+ e1� x) = + ¥ �	�s�™�É�ye1� x ! + ¥ �s�M���E�º�6x ! � ¥ �
 �†

�3 �� �s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆ �E�i�6�F�L�Ë�s�D�"�F �ˆ

�…f 0(x) = 1� e1� x �†

�…f 0(x) = 0 () e1� x = 1 () 1� x = 0 () x = 1 �† �� �s�F�jx < 1 =) 1� x > 0 =) e1� x > 1 =)
f 0(x) < 0 �	f �7�m�y�
 �†

�� �s�F�jx > 1 =) 1� x < 0 =) e1� x < 1 =) f 0(x) > 0 �	f �s�2�j�E�
 �†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �4�lf (1) = 1� 2+ e0 = � 1+ 1 = 0 �†

�4 �� �C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6�F�Æ�• �A�}L �³�A�}�Â�J�4�M�}�A�™�J�)�K �™�Q�F�E�k�6 d �ˆ

�…�F�Æ�• �A�}L �³�A�}�Â�JO(0;0) �E�i�6�™�Q�F�E�k�6 d : y = x� 2 �Ë�E�Q�J�j�³�L L : y = x �†

�…�H�i�E�i�A�˜�G�M�<�2 �ˆf (x) � x = ( x� 2+ e1� x) � x = e1� x � 2 �†

�…f (x) � x = 0 () e1� x = 2 () 1� x = ln2 () x = 1� ln2 � 1� 0:7 = 0:3 �† �� �s�F�jx < 1� ln2 =)
e1� x > 2 =) f (x) � x > 0 �Æ�x�c�˜(C) �s�÷�s�M�jL �†

�� �s�F�jx > 1� ln2 =) e1� x < 2 =) f (x) � x < 0 �Æ�x�c�˜(C) �s�÷�s�™�³�JL �†

�� �s�F�jx = 1� ln2 �Æ�x�c�˜(C) �³�A�}L �™�A�6�}P(1� ln2;1� ln2) � P(0:3;0:3) �†

�5 �� �Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ 1 + ¥

� 0 +

+ ¥+ ¥

00

+ ¥+ ¥
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�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�™�C�Ad �E�i�6�F�Æ�• �A�}L �ˆ

d : y = x� 2

L : y = x

M(1;0)

P

(C)

x

y

O� 2 � 1 1 2 3 4 5

� 2

� 1

1

2

3

4

5

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D f = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ d : y = x� 2 y = x� 2

�7�x�@�m �7�T�F�“�F�L�Ë�s�D�"�FM(1;0) (1;0)

�F�Æ�• �A�}�³�A�}�Â�J�4�M�}�™�Q�Fd L : y = x y = x

�™�F�Q�H�›�L�Ï�6(C) �E�i�6 L P(1� ln2;1� ln2) (0:307;0:307)
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�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 2�
4ex

1+ ex �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A f �³�M�Á x ! � ¥ �E�i�6 x ! + ¥ �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 � ¥ �† �Q�i�2�Ü�C�j�Â�x�6�™�³�F(C) �s�D�"�F�E�k�6 (d1)
�†

�4 �� �s�G�•�#�6�È�• �A�}�Ã�7�x�s�É�y�™�4�F�}x 2 R �s�4�Ç�Ef (x) = x� 2+
4

1+ ex �†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �† �Q�i�2�Ü�C�j�Â�x�6�™�³�F(C) �s�D�"�F�E�k�6 (d2)
�†

�6 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�M�jR �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7�Ë�E�Õ�F�}�Q�m�j�Q x = 0 �†

�7 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}(d1); (d2) �E�i�6 (L) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ �E�i�6 + ¥ �ˆ

�…�³�M�Á x ! � ¥ �ˆ lim
x!� ¥

ex = 0 =) lim
x!� ¥

4ex

1+ ex = 0
1 = 0 �†

�<�n�7�s�E�ylim
x!� ¥

f (x) = lim
x!� ¥

(x+ 2� 0) = � ¥ �†

�…�³�M�Á x ! + ¥ �ˆ lim
x! + ¥

4ex

1+ ex = lim
x! + ¥

4
e� x+ 1 = 4 �†

�<�n�7�s�E�ylim
x! + ¥

f (x) = lim
x! + ¥

(x+ 2� 4) = + ¥ �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(d1) �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x!� ¥

[ f (x) � (x+ 2)] = lim
x!� ¥

�
� 4ex

1+ ex

�
= 0 =) (d1) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x+ 2) = � 4ex

1+ ex < 0;8x 2 R �Æ�x�c�˜�™�³�F(C) �s�÷�s�™�³�J�F�Æ�• �A�}(d1) �º�E �i�7�ƒ �†

�4 �� �s�G�•�#�6�È�• �A�}�Q�J�Ê�Hf (x) = x� 2+
4

1+ ex �ˆ

f (x) = x+ 2�
4ex

1+ ex = x+ 2�
4(ex + 1) � 4

1+ ex = x+ 2� 4+
4

1+ ex = x� 2+
4

1+ ex �	�H�i�A�


�5 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(d2) �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x! + ¥

[ f (x) � (x� 2)] = lim
x! + ¥

4
1+ ex = 0 =) (d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x� 2) = 4
1+ ex > 0;8x 2 R �Æ�x�c�˜�™�³�F(C) �s�÷�s�M�j�F�Æ�• �A�}(d2) �º�E �i�7�ƒ �†

�6 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �™�A�6�}x = 0 �ˆ

�…�s�<�L�j�s�N �ˆf 0(x) = 1� 4ex(1+ ex)� 4ex(ex)
(1+ ex)2 = 1� 4ex

(1+ ex)2 = (1+ ex)2� 4ex

(1+ ex)2 = (ex� 1)2

(1+ ex)2 �†



�s
�J

�s
�L

�"
�E

�C
�j�

”
�t�

G
�’�

2�
<

�x �s
�Á

�y
�™

�Ò
�K

������

�…�Q�&�ˆ �ˆ f 0(x) � 0;8x 2 R �s�½�Kf 0(x) = 0 () ex � 1 = 0 () x = 0 �†

�<�n�7�s�E�yf �s�2�j�E�½�7�}�´�A�s�M�jR �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ 0 +

� ¥� ¥
+ ¥+ ¥

0

0

�…�F�Æ�• �A�}�F�{�y(L) �™�A�6�}x = 0 �ˆ f (0) = 0+ 2� 4
2 = 0 �E�i�6 f 0(0) = 0 �ˆ

(L) : y = f 0(0)(x� 0)+ f (0) =) y = 0 (�T�‚�2�ž�Õ�F�}�Q�m�j�Q Ox)
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�7 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}(d1); (d2) �E�i�6 (L) �ˆ

d1 : y = x+ 2

d2 : y = x� 2

(L) : y = 0

O(0;0)

(C)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 4

� 3

� 2

� 1

1

2

3

4

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ (d1) : y = x+ 2 y = x+ 2

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ (d2) : y = x� 2 y = x� 2

�7�x�@�m �7�L�F�A�} O(0;0) (0;0)

�F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7�L�F�A�}(L) : y = 0 �	�T�‚�2�žOx�
 y = 0
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�M�x�Ó�A�}�C�j �‘�’

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�y�™�4�F�}x 2 R �s�½�Kf (x) = x �
ex � 1
ex + 1

�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}

(O;~i;~j) �†

�2 �� �B�� �s�G�•�#�6�È�• �A�}�Ãf (x) = x� 1+
2

1+ ex = x+ 1�
2ex

1+ ex �†

�C �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�D�� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 1 �E�i�6 (d2) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�E �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}(d1); (d2) �†

�3 �� �F�·�Ÿ �;�Ã�T�E�m�4�J�E�•f �º�T�E�m�4�J�E�•�s�Q�Q �† �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F�™�A�6�}�7�x�@�m �7�Õ�F�}�Q�m�j�Q�s�Q�—�j�Q�n�E�˜�† �Q�6�}�™�³�F(C); (d1); (d2); (L) �2�’�m�6�A�™�J�)�K

�t�A�J�o�K�†

�<�x�s�Á�y�™�Ò�K

�2 �� �F�x�t�M�6�2�s�E�Ü�J �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ

�B�� �s�G�•�#�6�È�• �A�}�Q�J�Ê�H �ˆ�� f (x) = x� (ex+ 1)� 2
ex+ 1 = x� 1+ 2

1+ ex �	�H�i�A�
 �†

�� f (x) = x� 2ex� (ex+ 1)
ex+ 1 = x+ 1� 2ex

1+ ex �	�H�i�A�
 �†

�C �� �4�@�Æ�M�j�J�j�A �ˆ lim
x!� ¥

f (x) = � ¥ �E�i�6 lim
x! + ¥

f (x) = + ¥ �†

�D�� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ�� lim
x!� ¥

[ f (x) � (x+ 1)] = lim
x!� ¥

�
� 2ex

1+ ex

�
= 0 =) (d1) : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A

�´�6 � ¥ �†
�� lim

x! + ¥
[ f (x) � (x� 1)] = lim

x! + ¥
2

1+ ex = 0 =) (d2) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�E �� �C�j�Â�x�6�s�D�"�F �ˆ�� f (x) � (x+ 1) = � 2ex

1+ ex < 0 =) (C) �s�÷�s�™�³�J(d1) �º�E �i�7�ƒ �†

�� f (x) � (x� 1) = 2
1+ ex > 0 =) (C) �s�÷�s�M�j(d2) �º�E �i�7�ƒ �†

�3 �� �Ê�H�s�Q�Q �E�i�6�T�s�B�L�Ê�H�u�Ef �ˆ

�…�Ê�H�s�Q�Q �f̂ (� x) = � x� e� x� 1
e� x+ 1 = � x�

�
� ex� 1

ex+ 1

�
= �

�
x� ex� 1

ex+ 1

�
= � f (x) �Æ�x�c�˜f �º �T�E�m�4�J�E�•�s�Q�Q

�E�i�6�Ë�EO(0;0) �º�G�ƒ�i�A�8�š�m�y �†

�…�s�<�L�j�s�N �ˆf 0(x) = 1� 2ex

(1+ ex)2 = (1+ ex)2� 2ex

(1+ ex)2 = e2x+ 1
(1+ ex)2 > 0;8x 2 R �†

�…�<�n�7�s�E�yf �s�2�j�E�½�7�}�´�A�s�M�jR �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ +

� ¥� ¥
+ ¥+ ¥

0

0
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�4 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �™�A�6�}x = 0 �ˆ f (0) = 0�
 f 0(0) = 1+ 1
(1+ 1)2 = 2

4 = 1
2 =) (L) : y = 1

2x �†
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�5 �� �Q�6�}�™�³�F(C); (d1); (d2); (L) �2�’�m�6�A�™�J�)�K�t�A�J�o�K �ˆ

d1 : y = x+ 1

d2 : y = x� 1

(L)

O(0;0)

(C)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 4

� 3

� 2

� 1

1

2

3

4

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ (d1) : y = x+ 1 y = x+ 1

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ (d2) : y = x� 1 y = x� 1

�G�ƒ�i�A�8�š�m�y O(0;0) (0;0)

�F�Æ�• �A�}�F�{�y�™�A�6�}�G�ƒ�i�A�8�š�m�y (L) : y =
1
2

x y = 0:5x
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�M�x�Ó�A�}�C�j �‘�“

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 2�
4ex

ex + 2
�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 2 �E�i�6 (d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �† �Q�i�2�Ü�C�j�Â�x�6�™�³�F(C)

�s�D�"�F�E�k�6 (d1); (d2) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}L �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7
A(ln2; ln2) �†

�5 �� �Q�6�}�™�³�F(C); (d1); (d2) �E�i�6 L �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �ˆ�� lim
x!� ¥

4ex

ex+ 2 = 0 =) lim
x!� ¥

f (x) = � ¥ �†

�� lim
x! + ¥

4ex

ex+ 2 = 4 =) lim
x! + ¥

f (x) = + ¥ �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(d1); (d2) �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x!� ¥

[ f (x) � (x+ 2)] = lim
x!� ¥

�
� 4ex

ex+ 2

�
= 0 =) (d1) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�C�j�Â�x�6 �f̂ (x) � (x+ 2) = � 4ex

ex+ 2 < 0 =) (C) �s�÷�s�™�³�J(d1) �º�E �i�7�ƒ �†

�…�Q�L�s�Q�Lf (x) = x+ 2� 4(ex+ 2)� 8
ex+ 2 = x� 2+ 8

ex+ 2 �†

lim
x! + ¥

[ f (x) � (x� 2)] = lim
x! + ¥

8
ex+ 2 = 0 =) (d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�C�j�Â�x�6 �f̂ (x) � (x� 2) = 8
ex+ 2 > 0 =) (C) �s�÷�s�M�j(d2) �º�E �i�7�ƒ �†

�4 �� �T�s�B�L�Ê�H �Â�Í�6�T�s�B�L�Ê�H �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}A(ln2; ln2) �ˆ

�…f 0(x) = 1� 4ex(ex+ 2)� 4ex(ex)
(ex+ 2)2 = 1� 8ex

(ex+ 2)2 = (ex+ 2)2� 8ex

(ex+ 2)2 = (ex� 2)2

(ex+ 2)2 � 0 �†

�…f 0(x) = 0 () ex � 2 = 0 () x = ln2 � 0:693 �†
�<�n�7�s�E�yf �s�2�j�E�½�7�}�´�A�s�M�jR �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ ln2 + ¥

+ 0 +

� ¥� ¥
+ ¥+ ¥

ln2

ln2

�…�F�Æ�• �A�}�F�{�y(L) �™�A�6�}A(ln2; ln2) �ˆ �s�½�Kf 0(ln2) = 0 �Æ�x�c�˜ �ˆ

(L) : y = f 0(ln2)(x� ln2)+ f (ln2) =) y = ln2 � 0:693 (�F�Æ�• �A�}�s�<�2)
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�5 �� �Q�6�}�™�³�F(C); (d1); (d2) �E�i�6 (L) �ˆ

d1 : y = x+ 2

d2 : y = x� 2

(L) : y = ln2

A(ln2; ln2)

(C)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 4

� 3

� 2

� 1

1

2

3

4

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ (d1) : y = x+ 2 y = x+ 2

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ (d2) : y = x� 2 y = x� 2

�7�x�@�m �7�L�F�A�}A A(ln2; ln2) (0:693;0:693)

�F�Æ�• �A�}�F�{�y�™�A�6�}A (L) : y = ln2 y � 0:693
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�" �� �T�E�m�4�J�E�•h(x) = 1+ ex(1� x) �2�x�@�A�}8x 2 R �† �s�½�K�H�m�x�Ç�7�}�4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �7�n�L�Q�i�2�Ü�Q�&�ˆ

�u�Eh(x) �s�M�jR �†

�# �� �T�E�m�4�J�E�•y = f (x) = 2+ x(1+ ex) �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�}�†

�3 �� �F�x�I�š�l�Ã y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �E�i�6�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�Ay = x+ 2 �†

�5 �� �Q�6�}�™�³�F(C) �s�M�j�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�†

�<�x�s�Á�y�™�Ò�K

�" �� �Q�i�2�Ü�Q�&�ˆ �u�Eh(x) = 1+ ex(1� x) �ˆ

�…�s�<�L�j�s�N �ˆh0(x) = ex(1� x)+ ex(� 1) = � xex �†

�…�Q�&�ˆ h0(x) �ˆ h0(x) = 0 () x = 0 �† h0(x) > 0 �s�M�j(� ¥ ;0) �E�i�6 h0(x) < 0 �s�M�j(0;+ ¥ ) �†

�…�A�u�J�š�T�A�i�F�L�Ë�½�7�}�´�A �ˆ �™�A�6�}x = 0 �4�lh(0) = 1+ e0(1� 0) = 2 �†

�…�Ê�H�º�F�E�Ž �E�i�6�Q�&�ˆ �u�Eh(x) �ˆ �� �s�M�j(� ¥ ;0] �T�E�m�4�J�E�•�s�2�j�E�H�j1 �s�õ2 �Æ�x�c�˜h(x) > 0 �º�E �i�7�ƒ�s�M�j�7�s�Æ�š �y�s�E�y
�†
�� �s�M�j[0;+ ¥ ) �T�E�m�4�J�E�•�7�m�y�H�j2 �s�õ� ¥ �s�Æ�y�Q�J�j�³�L h(x) = 0 �Ë�E�]�Q�t�A�J�o�K�4�A�}a � 1:28 �†

�Q�E�’�i�½�Š �E �ˆh(x) > 0 �s�M�j(� ¥ ;a ) ��h(a ) = 0 ��h(x) < 0 �s�M�j(a ;+ ¥ ) �†

�# �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) = 2+ x(1+ ex) = x+ 2+ xex �ˆ

�2 �� �4�@�Æ�M�j�J�j�A �ˆ�� lim
x!� ¥

f (x) = lim
x!� ¥

(x+ 2+ xex) = � ¥ �	�s�½�K lim
x!� ¥

xex = 0�
 �†

�� lim
x! + ¥

f (x) = + ¥ �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �ˆ lim
x!� ¥

[ f (x) � (x+ 2)] = lim
x!� ¥

xex = 0 =) d : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A

�´�6 � ¥ �†

�4 �� �C�j�Â�x�6�s�D�"�F �E�i�6�T�s�B�L�Ê�H �ˆ�� �C�j�Â�x�6�s�D�"�F �ˆf (x) � (x+ 2) = xex �Ë�E�Q�&�ˆ �<�n�7x �ˆ �s�F�jx < 0 =) (C)

�s�÷�s�™�³�Jd �� �s�F�jx = 0 =) (C) �³�A�}d �™�A�6�}(0;2) �� �s�F�jx > 0 =) (C) �s�÷�s�M�jd �†

�� �s�<�L�j�s�N �ˆf 0(x) = 1+ ( 1+ ex)+ xex = 2+ ( x+ 1)ex > 0;8x 2 R =) f �s�2�j�E�º�E�i�7�ƒ�s�M�jR �†

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ +

� ¥� ¥
+ ¥+ ¥

0

2
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�$ �� �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�Ad �ˆ

d : y = x+ 2

(0;2)

(C)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3

� 4

� 3

� 2

� 1

1

2

3

4

5

6

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ d : y = x+ 2 y = x+ 2

�™�F�Q�H�›�T�‚�2�ž(Oy) (0;2) (0;2)

�C�j�Â�x�6�s�D�"�F�º�J�o�Kd (C) �s�÷�s�™�³�Jd �s�M�j(� ¥ ;0) �³�A�}d �™�A�6�}(0;2)
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�M�x�Ó�A�}�C�j �‘�•

�2 �� �T�E�m�4�J�E�•h �2�x�@�A�}�s�M�jR �s�½�Kh(x) = e2x � 2x� 1 �† �F�&�… �2�}�Ãe2x � 2x+ 1 �7�x�s�É�y�™�4�F�}x 2 R �†

�3 �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) = ( x+ 1)(e� 2x + 1) �7�x�s�É�y�™�4�F�}x 2 R �E�i�6�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n

�@�L�Ë�{ �M�}(O;~i;~j) �†

�B�� �4�@�Æ f 0(x) �E�i�6 f 0(0) �† �F�&�… �2�}�Ãf 0(x) �E�i�6 h(x) �Ë�E�Q�&�ˆ �<�n�7�µ�’ �7�x�s�É�y�™�4�F�}x 6= 0 �†

�C �� �4�@�Æ f (0); lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�D�� �F�·�Ÿ �;�Ã f (x) = x+ 1+
� x

ex

� � 1
ex

�
+

� 1
ex

� 2
�† �F�·�Ÿ �;�Ã(D) : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥

�†

�E �� �Q�i�2�Ü�C�j�Â�x�6�L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}(D) �†

�F�� �F�Æ�• �A�}(D) �J�o�K�™�Q�F�E�k�6�F�Æ�• �A�}(D) �s�R�j�K�F�{�y�™�³�F(C) �™�A�6�}M �† �2�x�@�A�}�2�n�T�L�s�½�s�EM �E�i�6�Q�L�s�Q�L

�Q�J�j�³�L (D) �†

�G�� �Q�6�}�F�Æ�• �A�}(D); (D) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�s�4�c�ẽ � 2:7�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �F�&�… �2�}�Ãe2x � 2x+ 1 �7�x�s�É�y�™�4�F�}x 2 R �ˆ

�…�s�<�L�j�s�N �ˆh0(x) = 2e2x � 2 = 2(e2x � 1) �†

�…�Q�&�ˆ �ˆh0(x) = 0 () e2x = 1 () x = 0 �† h0(x) < 0 �s�M�j(� ¥ ;0) �E�i�6 h0(x) > 0 �s�M�j(0;+ ¥ ) �†

�…�T�F�“�F�L�Ë�½�7�}�´�A �ˆ �™�A�6�}x = 0 �4�lh(0) = e0 � 0� 1 = 0 �†

�…�s�½�Kh(0) = 0 �º�A�u�J�š�T�F�“�F�L�Ë�½�7�}�´�A �s�Æ�yh(x) � 0 =) e2x � 2x� 1 � 0 =) e2x � 2x+ 1;8x 2 R
�†

�3 �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) = ( x+ 1)(e� 2x + 1) �ˆ

�B�� �4�@�Æ f 0(x) �E�i�6�s�™�F�"�F�s�D�"�F�Q�&�ˆ �º�J�o�Kh(x) �ˆ

f 0(x) = 1� (e� 2x + 1)+ ( x+ 1)( � 2e� 2x) = e� 2x + 1� (2x+ 2)e� 2x

= 1� (2x+ 1)e� 2x = e� 2x(e2x � 2x� 1) = e� 2xh(x)

f 0(0) = e0h(0) = 1� 0 = 0 �†
�s�½�Ke� 2x > 0;8x 2 R �s�Æ�yf 0(x) �E�i�6h(x) �Ë�E�Q�&�ˆ �<�n�7�µ�’ �7�x�s�É�y�™�4�F�}x 6= 0 �	�s�É�M�4�lf 0(x) > 0;8x 6= 0�

�†

�C �� �M�j�J�j�A �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ�� f (0) = ( 0+ 1)(e0 + 1) = 1(2) = 2 �†
�� lim

x!� ¥
f (x) = ( � ¥ )(+ ¥ ) = � ¥ �� lim

x! + ¥
f (x) = (+ ¥ )(0+ 1) = + ¥ �†

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ 0 +

� ¥� ¥
+ ¥+ ¥

0

2



�s
�J

�s
�L

�"
�E

�C
�j�

”
�t�

G
�’�

2�
<

�x �s
�Á

�y
�™

�Ò
�K

������

�D�� �C�™�J�6�}�H�Æ�š �A �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�A(D) �ˆ f (x) = ( x+ 1)e� 2x+ x+ 1= x+ 1+ x
e2x + 1

e2x = x+ 1+
� x

ex

� � 1
ex

�
+

� 1
ex

� 2
�†

�s�½�K lim
x! + ¥

x
ex = 0 �E�i�6 lim

x! + ¥
1
ex = 0 �Æ�x�c�˜lim

x! + ¥
[ f (x) � (x+ 1)] = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}(D) : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �†

�E �� �C�j�Â�x�6�s�D�"�F �ˆf (x) � (x+ 1) = ( x+ 1)e� 2x �Ë�E�Q�&�ˆ �<�n�7(x+ 1) �ˆ �� �s�F�jx < � 1 =) (C) �s�÷�s�™�³�J(D)

�� �s�F�jx = � 1 =) (C) �³�A�}(D) �™�A�6�}(� 1;0) �� �s�F�jx > � 1 =) (C) �s�÷�s�M�j(D) �†

�F�� �7�x�@�m �7�F�{�yM �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(D) �™�Q�F�E�k�6(D) �ˆ ���F�Æ�• �A�}(D) �™�Q�F�E�k�6(D) : y= x+ 1 () f 0(xM) = 1
�ˆ

1� (2xM + 1)e� 2xM = 1 () (2xM + 1)e� 2xM = 0 () 2xM + 1 = 0 () xM = �
1
2

�� �T�L�s�½�s�E �ˆyM = f
�
� 1

2

�
=

�
� 1

2 + 1
�

(e1 + 1) = e+ 1
2 � 2:7+ 1

2 = 1:85 �†

�<�n�7�s�E�yM
�
� 1

2; e+ 1
2

�
� M(� 0:5;1:85) �† �� �Q�J�j�³�L (D) �ˆ y = 1

�
x+ 1

2

�
+ e+ 1

2 = x+ e+ 2
2 � x+ 2:35 �†
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�4 �� �Q�6�}�F�Æ�• �A�}(D); (D) �E�i�6�™�³�F(C) �ˆ

(D) : y = x+ 1

(D)

M

(0;2)

� 1

(C)

x

y

O� 3 � 2 � 1 1 2 3 4

� 2

� 1

1

2

3

4

5

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ (D) : y = x+ 1 y = x+ 1

�7�x�@�m �7�F�{�yM M
�
� 1

2; e+ 1
2

�
(� 0:5;1:859)

�F�Æ�• �A�}�F�{�y(D) �™�Q�F(D) (D) : y = x+ e+ 2
2 y � x+ 2:359

�™�F�Q�H�›�º�J�o�K(D) (� 1;0) (� 1;0)

�M�x�Ó�A�}�C�j �‘�–

�" �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( 1� x)ex � 1 �† �4�@�Æf 0(x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•

f �	�s�½�K�J�i�E�¸�x�Ç�7�}�4�@�Æ�M�j�J�j�A�™�A�6�}� ¥ �E�i�6 + ¥ �
 �† �Ä�;�L�2�Q�&�ˆ �u�Ef (x) �†

�# �� g �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kg(x) = ( 2� x)ex + 2� x �†

�2 �� �4�@�Æ lim
x!� ¥

g(x) �E�i�6 lim
x! + ¥

g(x) �† �4�@�Æg0(x) �† �s�½�K�s�™�F�j�M�C�‘�G�M�t�<�M�Ç�E�s�÷�Q�x�@�o �L�C�j�	�‘�


�7�n�L�Q�i�2�Ü�Q�&�ˆ �u�Eg0(x) �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Eg �†

�3 �� �F�·�Ÿ �;�Ã�t�3�ž�s�³�6(C) �Â�6�T�E�m�4�J�E�•g �Ë�E�F�Æ�• �A�}(D) : y = 2� x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�³�M�Áx �3�i�A

�s�õ� ¥ �† �F�&�… �2�}�C�j�Â�x�6�u�E�t�3�ž�s�³�6(C) �s�D�"�F�E�k�6 (D) �†

�4 �� �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�t�3�ž�s�³�6(C) �t�<�M�™�Q�F�E�k�6 (D) �†

�5 �� �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�L�F�A�}�L�F�Q�}�t�3�ž�s�³�6(C) �†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �† �	�a�2�Â�s�M�j�T�‚�2�ž�s�Q�—�j1�D�N�
�†
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�2�� �Q�i�2�Ü�T�E�m�4�J�E�•�9�x�E�o�Kf (x) = ( 1� x)ex � 1 �s�M�jR �ˆ

�…�s�<�L�j�s�N �ˆ�7�x�s�É�y�™�4�F�}x 2 R �s�4�Ç�E �ˆ

f 0(x) = � ex + ( 1� x)ex = ( � 1+ 1� x)ex = � xex

�…�Q�&�ˆ f 0(x) �ˆ �s�½�Kex > 0;8x 2 R �s�Æ�y�Q�&�f̂ 0(x) �Õ�™�Q�‚�K�E�k�6 � x �ˆ

�£ f 0(x) = 0 () � x = 0 () x = 0 �†

�£ x < 0 =) f 0(x) > 0 �	f �s�2�j�E�½�7�}�´�A�s�M�j(� ¥ ;0)�
 �†

�£ x > 0 =) f 0(x) < 0 �	f �7�m�y�½�7�}�´�A�s�M�j(0;+ ¥ )�
 �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ �	�™�A�6�}x = 0 =) f (0) = ( 1� 0)e0 � 1 = 0�


x

f 0(x)

f (x)

� ¥ 0 + ¥

+ 0 �

00

�…�Ä�;�L�2�Q�&�ˆ �u�Ef (x) �ˆ �Â�J�Â�Í�6�T�s�B�L�Ê�H �T�E�m�4�J�E�•f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�s�Q�—�j0 �™�A�6�}x = 0 �†

�<�n�7�s�E�y �7�x�s�É�y�™�4�F�}x 2 R : f (x) � 0 �s�R�j�K f (x) = 0 () x = 0 �†

�3�� �Q�i�2�Ü�T�E�m�4�J�E�•g(x) = ( 2� x)ex + 2� x �s�M�jR �ˆ

�2 �� �4�@�Æ�M�j�J�j�A �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H�u�Eg �ˆ

�… lim
x!� ¥

g(x) = lim
x!� ¥

(2ex � xex + 2� x) = 0� 0+ 2� (� ¥ ) = + ¥ �s�™�É�ylim
x!� ¥

ex = 0; lim
x!� ¥

xex = 0 �†

�… lim
x! + ¥

g(x) = lim
x! + ¥

(2� x)(ex + 1) = ( � ¥ )(+ ¥ ) = � ¥ �†

�…�s�<�L�j�s�N �ˆg0(x) = � ex + ( 2� x)ex � 1 = ( 1� x)ex � 1 = f (x) �†

�…�Q�&�ˆ g0(x) �ˆ �Â�J�Q�x�@�o �L�C�j�‘ �s�4�Ç�Eg0(x) = f (x) � 0;8x 2 R �E�i�6 g0(0) = 0 �†

�<�n�7�s�E�yg �7�m�y�½�7�}�´�A�s�M�jR �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Eg �ˆ �	g(0) = ( 2� 0)e0 + 2� 0 = 4�


x

g0(x)

g(x)

� ¥ 0 + ¥

� 0 �

+ ¥+ ¥
� ¥� ¥

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(D) �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ
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�…�G�M�<�2 �ĝ(x) � (2� x) = ( 2� x)ex �†

�…�M�j�J�j�A �ˆ lim
x!� ¥

[g(x) � (2� x)] = lim
x!� ¥

(2ex � xex) = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}(D) : y = 2� x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 � ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆ �s�½�Kex > 0;8x �s�Æ�y�Q�&�ˆ �u�E�G�M�<�2�Õ�™�Q�‚�K�s�M�j2� x �ˆ

�£ �s�F�jx < 2 =) g(x) � yD > 0 =) (C) �s�÷�s�M�j(D) �†

�£ �s�F�jx = 2 =) g(2) = 0 = yD(2) =) (C) �³�A�}(D) �™�A�6�}�7�x�@�m �7(2;0) �†

�£ �s�F�jx > 2 =) g(x) � yD < 0 =) (C) �s�÷�s�™�³�J(D) �†

�4 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(D) �™�Q�F�E�k�6 (D) : y = � x+ 2 �ˆ �F�Æ�• �A�}(D) k (D) () g0(x0) = � 1 () (1� x0)ex0 � 1 =
� 1 () (1� x0)ex0 = 0 () x0 = 1 �†
�T�L�s�½�s�E�7�x�@�m �7�F�{�y �ˆy0 = g(1) = ( 2� 1)e1 + 2� 1 = e+ 1 � 3:72 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(D) �ˆ y = � 1(x� 1)+ e+ 1 () y = � x+ e+ 2 �†

�5 �� �7�x�@�m �7�L�F�A�}�u�E�™�³�F(C) �ˆ �s�<�L�j�s�N�C�j�H�j�L � ĝ00(x) = f 0(x) = � xex �†

g00(x) = 0 () x = 0 �† �7�x�s�É�yx < 0 =) g00(x) > 0 �	�s�Ç�{ �6�
 �E�i�6 x > 0 =) g00(x) < 0 �	�G�A�
 �†

�s�½�Kg00(x) �F�Ž�n�L�Q�&�ˆ �™�A�6�}x = 0 �s�Æ�y�7�x�@�m �7I(0;g(0)) = I(0;4) �º�7�x�@�m �7�L�F�A�}�u�E(C) �†

�	�™�A�6�}I (0;4) �Ë�E�F�Æ�• �A�}�F�{�y�s�<�2y = 4 �s�™�É�yg0(0) = 0�
 �†
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�6 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}(D) �E�i�6�F�Æ�• �A�}�F�{�y(D) �ˆ

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 3

� 2

� 1

1

2

3

4

5

6

(D) : y = 2� x(D) : y = � x+ e+ 2

y = 4

(C)

I (0;4)

(2;0)

M(1;e+ 1)

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} Dg = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ (D) : y = � x+ 2 y = � x+ 2

�7�x�@�m �7�L�F�A�} I (0;4) (0;4)

�F�Æ�• �A�}�F�{�y�s�<�2�™�A�6�}I y = 4 y = 4

�F�Æ�• �A�}�F�{�y(D) k (D) (D) : y = � x+ e+ 2 y � � x+ 4:72

�7�x�@�m �7�F�{�y�u�E(D) M(1;e+ 1) (1;3:72)

�™�F�Q�H�›�T�‚�2�žOx �E�i�6 (D) (2;0) (2;0)
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�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x� 1+ 2e� x �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �E�i�6�F�·�Ÿ �;�T�F�“�F�L�Ë �ˆ

�…�M�j�J�j�A �ˆ

�£ lim
x! + ¥

f (x) = lim
x! + ¥

(x� 1+ 2e� x) = + ¥ � 1+ 0 = + ¥ �s�™�É�ylim
x! + ¥

e� x = 0 �†

�£ lim
x!� ¥

f (x) = lim
x!� ¥

e� x(xex � ex + 2) = (+ ¥ )(0� 0+ 2) = + ¥ �s�™�É�ylim
x!� ¥

xex = 0; lim
x!� ¥

ex = 0 �†

�…�Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �ˆ lim
x! + ¥

[ f (x) � (x� 1)] = lim
x! + ¥

2e� x = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}L1 : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �´�6 + ¥ �†

�	�s�½�K2e� x > 0;8x =) (C) �Q�•�i�A�s�÷�s�M�j�F�Æ�• �A�}L1 �º�E �i�7�ƒ�
 �†

�…�T�F�“�F�L�Ë�™�A�6�}x = ln2 �ˆ

�£ �s�<�L�j�s�N �ˆf 0(x) = 1� 2e� x �†
�£ f 0(x) = 0 () 2e� x = 1 () ex = 2 () x = ln2 �†

�£ �s�<�L�j�s�N�C�j�H�j�L � f̂ 00(x) = 2e� x > 0;8x 2 R �Æ�x�c�˜f �Ë�E�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = ln2 �†

�£ �A�u�J�š�T�F�“�F�L�Ë �ˆf (ln2) = ln2� 1+ 2e� ln2 = ln2� 1+ 2
� 1

2

�
= ln2 � 0:693 �†

�3 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�yL2 �™�A�6�}A(0;1) �ˆ

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ ln2 + ¥

� 0 +

+ ¥+ ¥

ln2ln2

+ ¥+ ¥

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�yL2 �™�A�6�}A(0;1) �ˆ �™�A�6�}x = 0 =) f (0) = 0� 1+ 2(1) = 1 =) A(0;1) 2 (C) �†

�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(0) = 1� 2e0 = 1� 2 = � 1 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�yL2 �ˆ y = f 0(0)(x� 0)+ f (0) () y = � 1(x)+ 1 () y = � x+ 1 �†

�4 �� �4�@�Æ�™�2�Î�u�G�•S �u�E�t�G�’�2�F�š�6�}�ˆ �t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �E�i�6�F�Æ�• �A�}�:�Lx = 0;x = 1 �ˆ

�s�½�K(C) �s�÷�s�M�j�F�Æ�• �A�}L1 �7�x�s�É�y�™�4�F�}x 2 [0;1] �s�4�Ç�E �ˆ

S=
Z 1

0
[ f (x) � (x� 1)] dx=

Z 1

0
2e� xdx=

�
� 2e� x� 1

0 = � 2e� 1 � (� 2e0) = 2�
2
e

=
2(e� 1)

e

�A�u�J�š�™�F�t�R�M �ˆS� 2� 2
2:718 � 1:264 �a�2�Â�u�G�• �†
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�4 �� �Q�6�}�F�Æ�• �A�}L1;L2 �E�i�6�™�³�F(C) �ˆ

x

y

O� 3 � 2 � 1 1 2 3 4 5

� 2

� 1

1

2

3

4

5

L1 : y = x� 1

L2 : y = � x+ 1

(C)

A(0;1)

M(ln2; ln2)

ln2

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D f = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ L1 : y = x� 1 y = x� 1

�7�x�@�m �7�T�F�“�F�L�Ë�s�D�"�FM(ln2; ln2) (0:693;0:693)

�7�x�@�m �7�³�A�}�T�‚�2�žOy A(0;1) (0;1)

�F�Æ�• �A�}�F�{�y�™�A�6�}A L2 : y = � x+ 1 y = � x+ 1

�™�2�Î�u�G�•�L�Ï�6(C) �E�i�6 L1 S= 2(e� 1)
e � 1:264 �a�2�Â�u�G�•
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�s�4�c�˜�T�E�m�4�J�E�•f (x) = ex �E�i�6 g(x) = ln(x+ 1) + 1 �Ë�E�™�³�F�Â�6�s�L�"�6�µ�’ �s�½�K(C1) �E�i�6 (C2) �2�’�m�6�A�™�J�)�K�T�L�A�n

�@�L�Ë�{ �M�}(O;~i;~j) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �s�G�•�#�6�È�• �A�}�Ã(C1) �E�i�6 (C2) �Ë�E�7�x�@�m �7�L�o�JA(0;1) �ˆ

�…�7�x�s�É�y�T�E�m�4�J�E�•f �ˆ f (0) = e0 = 1 =) A(0;1) 2 (C1) �†

�…�7�x�s�É�y�T�E�m�4�J�E�•g �ˆ g(0) = ln(0+ 1)+ 1 = ln1+ 1 = 0+ 1 = 1 =) A(0;1) 2 (C2) �†

�<�n�7�s�E�y �t�3�ž�s�³�6(C1) �E�i�6 (C2) �Ë�E�7�x�@�m �7�L�o�JA(0;1) �†

�3 �� �4�@�Æ f 0(0);g0(0) �E�i�6�Ä�;�Ã (C1) �E�i�6 (C2) �F�{�y�µ�’ �™�A�6�}A �ˆ

�…�s�<�L�j�s�N�u�Ef �s�M�jR �ˆ f 0(x) = ex =) f 0(0) = e0 = 1 �†

�…�s�<�L�j�s�N�u�Eg �s�M�j(� 1;+ ¥ ) �ˆ g0(x) = 1
x+ 1 =) g0(0) = 1

0+ 1 = 1 �†

�s�½�Kf (0) = g(0) = 1 �E�i�6 f 0(0) = g0(0) = 1 �s�Æ�y�™�³�F(C1) �E�i�6 (C2) �Ë�E�F�Æ�• �A�}�F�{�y�L�o�J�µ�’ �t�A�J�o�K�™�A�6�}�7�x�@�m �7
A(0;1) �†

�<�n�7�s�E�y �t�3�ž�s�³�6(C1) �E�i�6 (C2) �F�{�y�µ�’ �™�A�6�}�7�x�@�m �7A(0;1) �†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�L�o�J(T) �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�L�o�J(T) �™�A�6�}A(0;1) �ˆ

(T) : y = f 0(0)(x� 0)+ f (0) () y = 1(x)+ 1 () y = x+ 1

�2�x�@�A�}�Q�Ë�€ �M�}�T�x�H�j�C�j�Â�x�6�s�D�"�F �ˆ

�…�7�x�s�É�y(C1) �ˆ �Â�J�N�i�Q�J�Ê�H�J�n�M�½�Š �Eex � x+ 1;8x 2 R �	�s�Q�—�j�µ�’ �t�A�™�A�6�}x = 0�
 �Æ�x�c�˜(C1) �Q�•�i�A�s�÷�s�M�j(T)
�º�E �i�7�ƒ �†

�…�7�x�s�É�y(C2) �ˆ �Â�J�N�i�Q�J�Ê�Hln(x+ 1) � x;8x > � 1 () ln(x+ 1)+ 1 � x+ 1 �Æ�x�c�˜(C2) �Q�•�i�A�s�÷�s�™�³�J
(T) �º�E �i�7�ƒ �†

�…�s�R�A�m�s�E�y �F�Æ�• �A�}�F�{�y�L�o�J(T) �3�@�‹ �t�7�2�t�3�ž�s�³�6�Ä�x�6�H�j�L �s�½�K(C1) �s�÷�´�6�s�M�j(T) �s�R�j�K (C2) �s�÷�´�6�s�™�³�J

(T) �s�R�j�K�™�³�F�Ä�x�6�H�j�L�F�{�y�µ�’ �™�A�6�}�7�x�@�m �7A(0;1) �t�A�J�o�K�4�A�} �†
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�Q�6�}�™�³�F(C1); (C2) �E�i�6�F�Æ�• �A�}�F�{�y�L�o�J(T) �ˆ

x

y

O� 3 � 2 � 1 1 2 3 4

� 3

� 2

� 1

1

2

3

4

5

x = � 1

(T) : y = x+ 1

(C1)

(C2)

A(0;1)

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰ �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �2�x�@�A�}�Q�Ë�€ �M�}

�T�E�m�4�J�E�•�C�j�‘ f (x) = ex �t�<�E�2�x�@�A�}D f = R

�T�E�m�4�J�E�•�C�j�’ g(x) = ln(x+ 1)+ 1 �t�<�E�2�x�@�A�}Dg = ( � 1;+ ¥ )

�Õ�Q�m�j�J�A�n�A�:�L�u�E(C2) x = � 1 �³�M�Á x ! � 1+

�Õ�Q�m�j�J�A�n�A�s�<�2�u�E(C1) y = 0 �³�M�Á x ! � ¥

�7�x�@�m �7�F�{�y�L�o�J A(0;1) �º�7�x�@�m �7�L�o�J�u�E(C1) �E�i�6 (C2)

�F�Æ�• �A�}�F�{�y�L�o�J (T) : y = x+ 1 �s�J�4�m�@�™�Ç�F�}�C�i�Q m= 1

�C�j�Â�x�6�s�D�"�F (C1) �s�÷�s�M�j(T)�
 (C2) �s�÷�s�™�³�J(T) �F�{�y�µ�’ �t�A�™�A�6�}A(0;1)
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�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = 4� x� 2e� x �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�	�2�x�@�A�}�Q�Ë�€ �M�} �ˆ �Â�J�Q�x�@�o �L �2���5f (x) = 4ex� xex� 2
ex �E�i�6�Q�x�@�o �L �3���4f (x) = 0 �Ë�E�]�Q�2�’�m�6 [� 1;0] �F�&�… �2�}�Ã�s�J�4�m�@�u�Ee� x �4�l2�
 �†

�<�x�s�Á�y�™�Ò�K

�2�� �Q�i�2�Ü�T�x�H�j�M�j�J�j�A �Õ�Q�m�j�J�A�n�A �E�i�6�C�™�J�6�}�Q�J�J�n�M �ˆ

�2 �� lim
x! + ¥

f (x) = lim
x! + ¥

(4� x� 2e� x) = � ¥ � 0 = � ¥ �s�™�É�ylim
x! + ¥

e� x = 0 �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(D) : y = � x+ 4 �ˆ
lim

x! + ¥
[ f (x) � (� x+ 4)] = lim

x! + ¥
(� 2e� x) = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}(D) : y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �´�6 + ¥ �†

�4 �� �C�j�Â�x�6�s�D�"�F�u�E(C) �E�i�6 (D) �ˆ
�G�M�<�2f (x) � yD = � 2e� x < 0;8x 2 R �s�™�É�ye� x > 0 �†

�<�n�7�s�E�y �™�³�F(C) �Q�•�i�A�s�÷�s�™�³�J�F�Æ�• �A�}�Õ�Q�m�j�J�A�n�A(D) �º�E �i�7�ƒ �†

�5 �� �s�G�•�#�6�È�• �A�}�C�™�J�6�}�™�F�Ê�4 �ˆ�7�x�s�É�y�™�4�F�}x 2 R �ˆ

f (x) = 4� x�
2
ex =

(4� x)ex � 2
ex =

4ex � xex � 2
ex (�H�i�A)

�6 �� �4�@�Æ lim
x!� ¥

f (x) �ˆ

�s�½�K�s�™�F�j lim
x!� ¥

xex = 0 �E�i�6 lim
x!� ¥

ex = 0+ �s�4�Ç�E �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

4ex � xex � 2
ex =

0� 0� 2
0+ = � ¥

�3�� �Q�i�2�Ü�T�s�B�L�Ê�H �F�Æ�• �A�}�F�{�y �E�i�6�]�Q�u�E�Q�J�j�³�L �ˆ

�2 �� �s�<�L�j�s�N �T�s�B�L�Ê�H �E�i�6�T�A�i�F�L�Ë �ˆ

�…f 0(x) = � 1� 2(� e� x) = � 1+ 2e� x �†
�…f 0(x) = 0 () 2e� x = 1 () ex = 2 () x = ln2 � 0:693 �†

�…x < ln2 =) f 0(x) > 0 �	f �s�2�j�E�
 ��x > ln2 =) f 0(x) < 0 �	f �7�m�y�
 �†

�…�A�u�J�š�T�A�i�F�L�Ë � f̂ (ln2) = 4� ln2� 2e� ln2 = 4� ln2� 1 = 3� ln2 � 2:307 �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ ln2 + ¥

+ 0 �

� ¥� ¥
3� ln23� ln2

� ¥� ¥
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�3 �� �F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7A �t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x = 0 �ˆ

�…�T�L�s�½�s�E �ˆf (0) = 4� 0� 2e0 = 2 =) A(0;2) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(0) = � 1+ 2e0 = 1 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(TA) �ˆ y = 1(x� 0)+ 2 () y = x+ 2 �†

�4 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L f (x) = 0 �Ë�E�]�Q�t�A�J�o�K�4�A�}b 2 [� 1;0] �ˆ

�…�T�E�m�4�J�E�•f �º�F�} �E�i�6�s�2�j�E�½�7�}�´�A�s�M�j�7�s�Æ�š �y[� 1;0] �†

�…f (� 1) = 4� (� 1) � 2e1 = 5� 2e� 5� 5:436= � 0:436< 0 �†

�…f (0) = 2 > 0 �†

�s�½�Kf (� 1) � f (0) < 0 �Â�J�™�C�k�Q�Ž�j�F�C�A�u�J�š�2�Á�Ž �M �Q�J�j�³�L f (x) = 0 �Ë�E�]�Q�H�i�A�t�A�J�o�K�4�A�}b 2 [� 1;0] �	�A�u�J�š

�™�F�t�R�Mb � � 0:27�
 �†
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�Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A(D) �E�i�6�F�Æ�• �A�}�F�{�y(TA) �ˆ

x

y

O� 3 � 2 � 1 1 2 3 4 5

� 4

� 3

� 2

� 1

1

2

3

4

(D) : y = � x+ 4(TA) : y = x+ 2

(C)

A(0;2)
M(ln2;3� ln2)

b

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D f = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ (D) : y = � x+ 4 y = � x+ 4

�7�x�@�m �7�T�A�i�F�L�Ë�s�D�"�F M(ln2;3� ln2) (0:693;2:307)

�7�x�@�m �7�F�{�yA �s�M�j�T�‚�2�žOy A(0;2) (0;2)

�F�Æ�• �A�}�F�{�y�™�A�6�}A (TA) : y = x+ 2 y = x+ 2

�]�Q�u�E�Q�J�j�³�L f (x) = 0 b 2 [� 1;0] b � � 0:27

�C�j�Â�x�6�s�D�"�F (C) �s�÷�s�™�³�J(D) �º�E �i�7�ƒ 8x 2 R
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�M�x�Ó�A�}�C�j �’�•

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 2� 4ex

ex+ 3 �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�C�j�Â�x�6�s�D�"�F�u�E�™�³�F(C) �E�k�6�F�Æ�• �A�}d1 : y = x+ 2 �ˆ

�… lim
x!� ¥

f (x) = � ¥ �	�s�™�É�ylim
x!� ¥

ex = 0�
 �� lim
x! + ¥

f (x) = + ¥ �	�s�™�É�ylim
x! + ¥

4ex

ex+ 3 = 4�
 �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x+ 2) = � 4ex

ex+ 3 < 0;8x 2 R =) (C) �s�÷�s�™�³�Jd1 �º�E �i�7�ƒ �†

�J�Ú�{�6�s�C�"�Alim
x!� ¥

[ f (x) � (x+ 2)] = 0 =) d1 : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�3 �� �™�Ò�K�F�x�I�š�l�s�<�L�j�s�N �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

�…�s�<�L�j�s�N �ˆf 0(x) = 1� 12ex

(ex+ 3)2 = (ex+ 3)2� 12ex

(ex+ 3)2 =
�

ex� 3
ex+ 3

� 2
�7�x�s�É�y�™�4�F�}x 2 R �†

�…�T�s�B�L�Ê�H �ˆ�s�½�Kf 0(x) =
�

ex� 3
ex+ 3

� 2
� 0;8x 2 R �s�R�j�K f 0(x) = 0 () x = ln3 =) f �s�2�j�E�½�7�}�´�A�s�M�j

R �†

�…�A�u�J�š�™�A�6�}x = ln3 �4�lf (ln3) = ln3 �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ ln3 + ¥

+ 0 +

� ¥� ¥
+ ¥+ ¥

�4 �� �F�Æ�• �A�}�F�{�yd2 �™�A�6�}I (ln3; ln3) �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�…�s�½�Kf 0(ln3) = 0 �s�Æ�y�F�Æ�• �A�}�F�{�yd2 �º�F�Æ�• �A�}�s�<�2�Ë�E�Q�J�j�³�L �ˆ d2 : y = ln3 �†

�…�C�j�Â�x�6�s�D�"�F �ˆ�s�F�jx < ln3 =) f (x) < ln3 �	(C) �s�÷�s�™�³�Jd2�
 ���s�F�jx > ln3 =) f (x) > ln3 �	(C) �s�÷�s�M�j
d2�
 �† �™�³�F(C) �8�š�6�³�A�}�F�Æ�• �A�}�F�{�yd2 �™�A�6�}�7�x�@�m �7I(ln3; ln3) �Æ�x�c�˜I �º�7�x�@�m �7�L�F�A�}�u�E(C) �†

�5 �� �F�Æ�• �A�}�F�{�yd3 �™�A�6�}x = 0 �E�i�6�G�ƒ�i�A�8�š�m�yI �ˆ

�…�™�A�6�}x = 0 =) f (0) = 1 �E�i�6 f 0(0) =
� 1� 3

1+ 3

� 2
= 1

4 �† �Q�J�j�³�L�F�Æ�• �A�}�F�{�yd3 : y = 1
4x+ 1 �†

�…�G�ƒ�i�A�8�š�m�y �ˆ�7�x�@�m �7I(ln3; ln3) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �s�™�É�yf (ln3+ X)+ f (ln3� X) = 2ln3;8X 2 R �†
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�Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}d1;d2;d3 �ˆ

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 3

� 2

� 1

1

2

3

4

5

d1 : y = x+ 2

y = x� 2

d2 : y = ln3

d3 : y = 1
4x+ 1

(C)
(0;1)

I (ln3; ln3)

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D f = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ d1 : y = x+ 2 y = x+ 2

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ y = x� 2 y = x� 2

�7�x�@�m �7�L�F�A�}�� �G�ƒ�i�A�8�š�m�y I (ln3; ln3) (1:099;1:099)

�F�Æ�• �A�}�F�{�y�s�<�2�™�A�6�}I d2 : y = ln3 y � 1:10

�F�Æ�• �A�}�F�{�y�™�A�6�}x = 0 d3 : y = 1
4x+ 1 y = 0:25x+ 1

�7�x�@�m �7�F�{�y�™�A�6�}Oy (0;1) (0;1)
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�M�x�Ó�A�}�C�j �’�‘

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 1� 3ex

1+ ex �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �C�™�J�6�}�Q�J�J�n�M �M�j�J�j�A�™�A�6�}� ¥ �E�i�6�Õ�Q�m�j�J�A�n�Ad1 �ˆ

�…�C�™�J�6�}�Q�J�J�n�M �ˆ1� 3ex

1+ ex = (1+ ex)� 4ex

1+ ex = 1� 4ex

1+ ex =) f (x) = x+ 1� 4ex

1+ ex �†

�…�M�j�J�j�A �ˆ lim
x!� ¥

f (x) = lim
x!� ¥

�
x+ 1�

4ex

1+ ex

�
= � ¥ �	�s�™�É�ylim

x!� ¥
ex = 0�
 �†

�…�Õ�Q�m�j�J�A�n�A�s�™�C�Ad1 �ˆ lim
x!� ¥

[ f (x) � (x+ 1)] = lim
x!� ¥

�
�

4ex

1+ ex

�
= 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d1 : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 � ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x+ 1) = � 4ex

1+ ex < 0;8x 2 R =) (C) �s�÷�s�™�³�Jd1 �º�E �i�7�ƒ �†

�3 �� �M�j�J�j�A�™�A�6�}+ ¥ �E�i�6�Õ�Q�m�j�J�A�n�Ad2 : y = x� 3 �ˆ

�… lim
x! + ¥

1� 3ex

1+ ex = � 3 =) lim
x! + ¥

f (x) = lim
x! + ¥

(x� 3) = + ¥ �†

�…�Õ�Q�m�j�J�A�n�A�s�™�C�Ad2 �ˆ f (x) � (x� 3) = 4
1+ ex =) lim

x! + ¥
[ f (x) � (x� 3)] = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d2 : y = x� 3 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �´�6 + ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x� 3) = 4
1+ ex > 0;8x 2 R =) (C) �s�÷�s�M�j�F�Æ�• �A�}d2 �º�E �i�7�ƒ �†

�4 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆf 0(x) = 1� 4ex

(1+ ex)2 = (1+ ex)2� 4ex

(1+ ex)2 =
�

ex� 1
1+ ex

� 2
�7�x�s�É�y�™�4�F�}x 2 R �†

�…�T�s�B�L�Ê�H �ˆf 0(x) � 0;8x 2 R �s�R�j�K f 0(x) = 0 () x = 0 �Æ�x�c�˜f �s�2�j�E�½�7�}�´�A�s�M�jR �†

�…�™�A�6�}x = 0 =) f (0) = � 1 �† �7�x�@�m �7I(0; � 1) �º�7�x�@�m �7�L�F�A�} �E�i�6�G�ƒ�i�A�8�š�m�y �Ë�E�F�Æ�• �A�}�F�{�y�s�<�2y = � 1 �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ 0 +

� ¥� ¥
+ ¥+ ¥
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�Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�Ad1;d2 �ˆ

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 4

� 3

� 2

� 1

1

2

3

4

d1 : y = x+ 1

d2 : y = x� 3y = � 1

(C)

I (0; � 1)

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D f = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ d1 : y = x+ 1 y = x+ 1

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ d2 : y = x� 3 y = x� 3

�7�x�@�m �7�L�F�A�}�� �G�ƒ�i�A�8�š�m�y I (0; � 1) (0; � 1)

�F�Æ�• �A�}�F�{�y�s�<�2�™�A�6�}I y = � 1 y = � 1

�C�j�Â�x�6�s�D�"�F (C) �s�÷�s�™�³�Jd1 �E�i�6�s�÷�s�M�jd2 (C) �s�÷�7�s�Æ�š �y�Õ�Q�m�j�J�A�n�A�Ä�x�6�H�j�L
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�<�x�s�Á�y�™�Ò�K �s�J�s�L�"�E�C�j �“ �ˆ �T�E�m�4�J�E�•�s�Î�³�L �j�A

�2�� �7�s�J�š�Ê�K�Q�x�@�o �L�H�R�m�s�™�9�Ê�Q�s�L �Ê�Q�	�.�$�2�


�� �� �� �� �� �� �� �� �� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2

���� ���� ���� ���� ���� ���� ���� ���� ���� ������
�2 �2 �2 �2 �2 �2 �2 �2 �2 �2
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�3�� �<�x�s�Á�y�™�Ò�K�M�J�¡�i�A�u�E�M�x�Ó�A�}�T�E�m�N�A�Ž�E�•

�M�x�Ó�A�}�C�j �‘

�4�@�Æ�A�u�J�š�u�E�2�s�E�Ü�J�´�6�s�™�³�J �ˆ

�2 �� A = eln7 �3 �� B = ln(ex� 2) �4 �� C = ln(e7x)

�<�x�s�Á�y�™�Ò�K

�2 �� A = eln7 �ˆ

�Â�J�L�n�F�J�E�Ž�™�4�k�y�u�E�T�E�m�4�J�E�•�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M �E�i�6�s�Î�³�L �j�A�s�E�t�H�Lelnu = u �	�7�x�s�É�yu > 0�
 �ˆ

A = eln7 = 7 =) A = 7

�3 �� B = ln(ex� 2) �ˆ
�Â�J�L�n�F�J�E�Žln(eu) = u �	�7�x�s�É�y�™�4�F�}u 2 R�
 �ˆ

B = ln(ex� 2) = x � 2 =) B = x� 2

�4 �� C = ln(e7x) �ˆ
�T�E�m�N�A�Ž�L�n�F�J�E�Žln(eu) = u �s�½�Ku = 7x �ˆ

C = ln(e7x) = 7x =) C = 7x

�M�x�Ó�A�}�C�j �’

�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�• �ˆ
�2 �� y = 3� lnx

�3 �� y = ln(x� 3)

�4 �� y = ln(2+ ex)

�<�x�s�Á�y�™�Ò�K

�2 �� y = 3� lnx �ˆ
�‘�� �t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†
�’�� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x! 0+

(3� lnx) = 3� (� ¥ ) = + ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

(3� lnx) = � ¥ �†
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�“�� �s�<�L�j�s�N �ˆy0= �
1
x

< 0;8x > 0 =) �T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j(0;+ ¥ )�†

�”�� �7�x�@�m �7�™�F�Q�H�› �ˆ

�…�™�F�Q�H�›�T�‚�2�ž(Ox) �ˆ 3� lnx = 0 () lnx = 3 () x = e3 � 20:09 �†

�…�7�x�@�m �7�·�K �ˆ �s�F�jx = 1 =) y = 3 �� �s�F�jx = e� 2:72 =) y = 2 �†

x

y

O

x = 0

(1;3)

(e;2)
(C)

�3 �� y = ln(x� 3) �ˆ
�‘�� �t�<�E�2�x�@�A�} �ˆx� 3 > 0 () D = ( 3;+ ¥ ) �†

�’�� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x! 3+

ln(x� 3) = � ¥ =) x = 3 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

ln(x� 3) = + ¥ �†

�“�� �s�<�L�j�s�N �ˆy0=
1

x� 3
> 0;8x > 3 =) �T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(3;+ ¥ )�†

�”�� �7�x�@�m �7�™�F�Q�H�› �ˆy = 0 () x� 3 = 1 () x = 4 �† �™�³�F�³�A�}�T�‚�2�ž(Ox) �™�A�6�}(4;0)�†

x

y

O

x = 3

(4;0)

(3+ e;1) (C)

�4 �� y = ln(2+ ex) �ˆ
�‘�� �t�<�E�2�x�@�A�} �ˆ�s�½�Kex > 0;8x 2 R =) 2+ ex > 2 > 0 =) D = R �†
�’�� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x!� ¥

ln(2+ ex) = ln(2+ 0) = ln2 =) y = ln2 � 0:69 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥ �†
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�… lim
x! + ¥

ln(2+ ex) = + ¥ �†

�…�L�2�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �ˆ

y = ln[ex(1+ 2e� x)] = x+ ln(1+ 2e� x) =) lim
x! + ¥

[y� x] = lim
x! + ¥

ln(1+ 2e� x) = 0

�<�n�7�s�E�y �F�Æ�• �A�}y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�“�� �s�<�L�j�s�N �ˆy0=
ex

2+ ex > 0;8x 2 R =) �T�E�m�4�J�E�•�s�2�j�E�º�E�i�7�ƒ�s�M�jR�†

�”�� �7�x�@�m �7�³�A�}�T�‚�2�žOy �ˆ x = 0 =) y = ln(2+ 1) = ln3 � 1:10�†

x

y

O

y = ln2

y = x

(0; ln3)

(C)

�M�x�Ó�A�}�C�j �“

�4�@�Æ�M�j�J�j�A�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J �ˆ

�2 �� lim
x! + ¥

x� 5 lnx �3 �� lim
x! + ¥

1+ lnx
x2

�4 �� lim
x! 0+

xlnx

�<�x�s�Á�y�™�Ò�K

�2 �� L1 = lim
x! + ¥

x� 5 lnx �ˆ

�Q�L�s�Q�L�s�S�j�6�N�i�;�º�G�M�s�D�"�F �L̂1 = lim
x! + ¥

lnx
x5 �†

�Â�J�M�j�J�j�A�™�4�k�y�u�E�s�Î�³�L�j�A�s�E�t�H�Llim
x! + ¥

lnx
xn = 0 �	�7�x�s�É�yn > 0�
 �s�½�Kn = 5 > 0 �ˆ

L1 = lim
x! + ¥

lnx
x5 = 0 =) L1 = 0

�3 �� L2 = lim
x! + ¥

1+ lnx
x2 �ˆ

�F�x�t�F�2�º�H�j�L�™�F�Ê�4 �ˆ

L2 = lim
x! + ¥

�
1
x2 +

lnx
x2

�

�s�½�K lim
x! + ¥

1
x2 = 0 �E�i�6 lim

x! + ¥

lnx
x2 = 0 �Æ�x�c�˜ �ˆ

L2 = 0+ 0 = 0 =) L2 = 0
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�4 �� L3 = lim
x! 0+

xlnx �ˆ

�s�E�y�º�L�n�F�J�E�Ž�M�j�J�j�A�™�4�k�y�Q�x�´�E�}�u�E�T�E�m�4�J�E�•�s�Î�³�L�j�A�s�E�t�H�L�	�Â�6 t =
1
x

! + ¥ =) xlnx = �
lnt
t

! 0�
 �ˆ

L3 = lim
x! 0+

xlnx = 0 =) L3 = 0

�M�x�Ó�A�}�C�j �”

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J �ˆ

�2 �� y =
p

xlnx �3 �� y = x3
p

lnx �4 �� y = ln(x+
p

1+ x2)

�<�x�s�Á�y�™�Ò�K

�2 �� y =
p

xlnx �	�2�x�@�A�}�7�x�s�É�yx > 0�
 �ˆ
�T�E�m�N�A�Ž�L�n�F�J�E�Ž�G�M�4�m�@(uv)0= u0v+ uv0 �ˆ

y0= (
p

x)0lnx+
p

x(lnx)0=
1

2
p

x
lnx+

p
x�

1
x

=
lnx
2
p

x
+

1
p

x
=

lnx+ 2
2
p

x

�3 �� y = x3
p

lnx �	�2�x�@�A�}�7�x�s�É�yx � 1�
 �ˆ

y0= ( x3)0
p

lnx+ x3(
p

lnx)0= 3x2
p

lnx+ x3 �
(lnx)0

2
p

lnx
= 3x2

p
lnx+

x2

2
p

lnx
=

x2(6 lnx+ 1)

2
p

lnx

�4 �� y = ln(x+
p

1+ x2) �	�2�x�@�A�}�7�x�s�É�y�™�4�F�}x 2 R�
 �ˆ

�T�E�m�N�A�Ž�L�n�F�J�E�Ž(lnu)0=
u0

u
�ˆ

u0= 1+
2x

2
p

1+ x2
= 1+

x
p

1+ x2
=

p
1+ x2 + x
p

1+ x2

y0=
u0

u
=

x+
p

1+ x2
p

1+ x2

x+
p

1+ x2
=

1
p

1+ x2

�M�x�Ó�A�}�C�j �•

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J �ˆ

�2 �� y = ln
�

ex

ex + 1

�
�3 �� y = xlnx� x

�4 �� y = x2 ln
�

1
x2

�

�<�x�s�Á�y�™�Ò�K
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�2 �� y = ln
�

ex

ex + 1

�
�ˆ

�s�™�F�j�M�2�•�@�z�s�Î�³�L�j�A�F�x�t�F�š�6�J�m�E�E�k�6�s�D�›�j�s�<�L�j�s�N �ˆ

y = ln(ex) � ln(ex + 1) = x� ln(ex + 1)

�s�D�›�j�s�<�L�j�s�N �ˆ

y0= 1�
ex

ex + 1
=

ex + 1� ex

ex + 1
=

1
ex + 1

�3 �� y = xlnx� x �ˆ

y0= ( x)0lnx+ x(lnx)0� (x)0= 1� lnx+ x�
1
x

� 1 = lnx+ 1� 1 = lnx

�4 �� y = x2 ln
�

1
x2

�
�	�2�x�@�A�}�7�x�s�É�yx 6= 0�
 �ˆ

�F�x�t�F�š�6�2�s�E�Ü�J �ˆln(x� 2) = � 2 lnjxj =) y = � 2x2 ln jxj �†

�s�D�›�j�s�<�L�j�s�N �ˆ

y0= � 2
�
(x2)0ln jxj + x2(ln jxj)0� = � 2

�
2xln jxj + x2 �

1
x

�
= � 2(2xln jxj + x) = � 2x(2 lnjxj + 1)

�M�x�Ó�A�}�C�j �–

�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•y = f (x) = 2x� xlnx �†

�<�x�s�Á�y�™�Ò�K

�‘�� �t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�’�� �M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �ˆ

�…lim
x! 0+

f (x) = lim
x! 0+

(2x� xlnx) = 0� 0 = 0 �	�™�³�F�3�i�A�9�i�A�4�M�}O(0;0)�
�†

�… lim
x! + ¥

f (x) = lim
x! + ¥

x(2� lnx) = + ¥ (2� ¥ ) = � ¥ �†

�…�H�i�E�i�A�˜�C�i�Q�s�î�T�E�E�Ž �ˆlim
x! + ¥

f (x)
x

= lim
x! + ¥

(2 � lnx) = � ¥ =) �™�³�F�Ë�E�t�3�’�6�Ç�{ �Í�{ �F�n�M�t�F�L�s�õ�L�2�T�‚�2�ž(Oy)

�´�6�s�™�³�J�†

�“�� �s�<�L�j�s�N �E�i�6�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ

f 0(x) = 2�
�
lnx+ x�

1
x

�
= 2� lnx� 1 = 1� lnx

f 0(x) = 0 () 1� lnx = 0 () lnx = 1 () x = e� 2:72
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�…�7�x�s�É�yx 2 (0;e) f 0(x) > 0 =) f �s�2�j�E�†

�…�7�x�s�É�yx 2 (e;+ ¥ ) f 0(x) < 0 =) f �7�m�y�†

�…�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�l�ˆ f (e) = 2e� elne= 2e� e= e� 2:72 �† �7�x�@�m �7�2�x�H�n�M�4�lS(e;e)�†

�”�� �Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

0 e + ¥

+ 0 �

0

ee

� ¥� ¥

�•�� �7�x�@�m �7�™�F�Q�H�›�T�‚�2�ž �ˆ

�…�™�F�Q�H�›�T�‚�2�ž(Ox) �ˆ f (x) = 0 () x(2� lnx) = 0 () lnx = 2 () x = e2 � 7:39 �† �7�x�@�m �7A(e2;0)�†

�…�F�Æ�• �A�}�F�{�y�™�A�6�}B(1;2) �ˆ f 0(1) = 1� 0 = 1 =) (T)y� 2 = 1(x� 1) () y = x+ 1�†

�–�� �Q�6�}�™�³�F(C) �ˆ

x

y

O

y = x+ 1

y = e
S(e;e)

A(e2;0)

B(1;2)
(C)

�M�x�Ó�A�}�C�j �—

�2 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•y = f (x) = � 2 lnjxj + x� 2 �†

�3 �� �™�³�F(C) �³�A�}�T�‚�2�žOx �™�A�6�}�“ �7�x�@�m �7P;Q;R �Ë�E�Õ�F�}�Q�m�j�Q p;q; r �s�L�"�6�µ�’�	p < q < r�
�† �F�&�… �2�}�Ãp 2
(� 1;0)�
q 2 (0;1)�
 r 2 (5;6)�†

�<�x�s�Á�y�™�Ò�K

�‘�� �t�<�E�2�x�@�A�} �ˆjxj > 0 () x 6= 0 =) D = R� = ( � ¥ ;0) [ (0;+ ¥ ) �†

�’�� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ
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�…lim
x! 0

f (x) = � 2(� ¥ )+ 0� 2 = + ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x!� ¥

f (x) = � 2(+ ¥ ) � ¥ � 2 = � ¥ �� lim
x! + ¥

f (x) = lim
x! + ¥

x
�

1�
2 lnx

x
�

2
x

�
= + ¥ (1� 0� 0) = + ¥ �†

�“�� �s�<�L�j�s�N �E�i�6�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ

f 0(x) = �
2
x

+ 1 =
x� 2

x

f 0(x) = 0 () x� 2 = 0 () x = 2

�Q�&�ˆ �s�<�L�j�s�N �ˆ

�…�s�M�j(� ¥ ;0)x < 0 �E�i�6 x� 2 < 0 =) f 0(x) > 0 =) f �s�2�j�E�†

�…�s�M�j(0;2)x > 0 �E�i�6 x� 2 < 0 =) f 0(x) < 0 =) f �7�m�y�†

�…�s�M�j(2;+ ¥ )x > 0 �E�i�6 x� 2 > 0 =) f 0(x) > 0 =) f �s�2�j�E�†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �4�l�ˆ f (2) = � 2 ln2+ 2� 2 = � 2 ln2� � 1:39 �†

�”�� �Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 2 + ¥

+ � 0 +

� ¥� ¥

+ ¥ + ¥

� 2 ln2� 2 ln2

+ ¥+ ¥

�•�� �F�&�… �2�}�Õ�F�}�Q�m�j�Q�u�E�7�x�@�m �7�™�F�Q�H�› �ˆ

�…�s�M�j(� 1;0) f (� 1) = � 2 ln1� 1� 2 = � 3 < 0 �E�i�6 lim
x! 0�

f (x) = + ¥ > 0 =) 9 p 2 (� 1;0) �t�<�Mf (p) = 0�†

�…�s�M�j(0;1) lim
x! 0+

f (x) = + ¥ > 0 �E�i�6 f (1) = 0+ 1� 2 = � 1 < 0 =) 9 q 2 (0;1) �t�<�Mf (q) = 0�†

�…�s�M�j(5;6) f (5) = � 2 ln5+ 3 � � 2(1:609) + 3 = � 0:22 < 0 �E�i�6 f (6) = � 2 ln6+ 4 � � 2(1:792) + 4 =
+ 0:42> 0 =) 9 r 2 (5;6) �t�<�Mf (r) = 0�†

�–�� �Q�6�}�™�³�F(C) �ˆ
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x

y

O

x = 0

(2; � 2 ln2)

P
Q R

(C)

�<�x�s�Á�y�™�Ò�K�M�x�Ó�A�}�T�E�m�N�A�Ž�E�•�™�4�k�y�F�t�E�•�J�	�M�x�Ó�A�} �˜�
 �™�
 �‘�•�


�M�x�Ó�A�}�C�j �˜

�s�Í�6�7�™�2�Y�Q�Ü�R�2�J�—�J�o�K�Ç�E�C�i�;�Ë�{ �Q�m�j�E�Ó�› �2�}�A�u�J�š250$ �s�R�j�K�Ë�E�T�™�Â�A�u�J�š�B�K�7�m�y25% �2�’�m�6�J�o�K�¹�’ �x�† �s�A�j�F�j

�¹�’ �x�s�™�³�K �Ë�{ �Q�m�j�E�Ó�› �2�}�s�E�y �E�k�6�Ë�E�A�u�J�š�F�{�m�Æ�— �E� 

�<�x�s�Á�y�™�Ò�K

�…�C�i�E�’�E�‚�K �ˆ

�£ �A�u�J�š�C�i�;�< �x�F�n�6 �V̂0 = 250$

�£ �T�™�Â�L �x�M�Q�}�A�u�J�š�™�F�¸�x�¹�’ �x �ˆr = 25%= 0:25

�£ �L�K�z�s�H�M �ˆt = 3 �¹�’ �x

�…�L�n�F�J�E�Ž�L �x�M�Q�}�A�u�J�š�	�&�Y�Q�P�O�F�O�U�J�B�M �%�F�D�B�Z�
�ˆ

V(t) = V0(1� r)t

�…�4�@�Æ�A�u�J�š�s�™�³�K�L�K�z�s�H�M �“ �¹�’ �x �ˆ

V(3) = 250� (1� 0:25)3 = 250� (0:75)3

�s�½�K(0:75)3 = 0:421875�s�4�Ç�E �ˆ

V(3) = 250� 0:421875= 105:46875�<�m�Î�š �L� 105:47 �<�m�Î�š �L

�s�Q�7�2�Ž�j�Q�E�’�i�½�Š �E �ˆ�F�j�¹�’ �x�s�™�³�K �Ë�{ �Q�m�j�E�Ó�› �2�}�s�Æ�y�E�k�6�Ë�E�A�u�J�š�™�F�t�R�M �ˆ

V(3) � 105:47 �<�m�Î�š �L
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�M�x�Ó�A�}�C�j �™

�Ç�2�}�s�A�L�j�J�o�K�™�F�s�I�C�F�x�t�F�2�3�š�o�E�s�½�K�Ë�E�s�J�4�m�@�T�™�Â�2�x�s�@�j�E k = 0:872 �t�<�Mt �4�i�A�º�u�B�‚�† �s�F�j�s�<�j�J�<�x�F�n�6�Ë�E

�Ç�2�}�s�A�L�j�7�x�E�o�E9 �s�A�j�L�K�z�s�H�M�F�{�m�Æ�— �E�u�B�‚ �s�C�j�F�7�x�E�o�E�Ç�2�}�s�A�L�j�s�2�j�E�<�M�}738� 

�<�x�s�Á�y�™�Ò�K

�…�C�i�E�’�E�‚�K �ˆ

�£ �7�x�E�o�E�Ç�2�}�s�A�L�j�s�<�j�J �ˆ N0 = 9

�£ �s�J�4�m�@�T�™�Â�2�x�s�@�j�E �ˆk = 0:872 �2�’�m�6�J�o�K�u�B�‚

�£ �7�Ù�F�}�2�x�s�@�j�E�Ç�2�}�s�A�L�j�ˆ N(t) = N0ekt = 9e0:872t

�£ �7�x�E�o�E�Ç�2�}�s�A�L�j�s�µ�M�s�î �ˆN(t) = 738

�…�s�½�y�™�Ò�K�Q�J�j�³�L�L�2t �ˆ

9e0:872t = 738 () e0:872t =
738
9

= 82

�F�x�É�2�}�s�Î�³�L�j�A�s�E�t�H�L�s�M�j�T�6�€�Ä�x�6�H�j�L �ˆ

0:872t = ln(82) =) t =
ln(82)
0:872

�s�½�Kln(82) � 4:406719�s�4�Ç�E �ˆ

t �
4:406719

0:872
� 5:053577�u�B�‚� 5 �u�B�‚

�s�Q�7�2�Ž�j�Q�E�’�i�½�Š �E �ˆ�L�K�z�s�H�M�™�F�t�R�M�• �u�B�‚�s�C�j�F�7�x�E�o�E�Ç�2�}�s�A�L�j�s�2�j�E�<�M�}738 �ˆ

t � 5:05 �u�B�‚� 5 �u�B�‚

�M�x�Ó�A�}�C�j �‘�•

�s�÷�C�j�™�2�)�6�J�o�K�³�M�H�j10 �¹�’ �x�J�m�E �Ë�E�™�F�º�9�E�7�x�E�o�E45600�Æ�2�} �s�R�j�K�7�x�E�o�E�™�F�º�9�E�Ë�E�³�L�s�2�j�E�s�S�j�6�s�½�K�T�™�Â

�J�o�K�s�B�L�º�s�L�"�6�Í�M�}�¹�’ �x�† �s�F�j�F�7�ƒ�m�F�“�E�’�Ë�E�™�F�º�9�E�7�x�E�o�E64800�Æ�2�} �L�2�T�™�Â�2�x�s�@�j�E�u�E�7�x�E�o�E�™�F�º�9�E�™�F�¸�x�¹�’ �x�2�’�m�6

�C�j�™�2�)�6�s�E�y�†

�<�x�s�Á�y�™�Ò�K

�…�C�i�E�’�E�‚�K �ˆ
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�£ �7�x�E�o�E�™�F�º�9�E�³�M�H�j�‘�• �¹�’ �x�J�m�E�	t = 0�
 �ˆ P0 = 45600�Æ�2�}

�£ �7�x�E�o�E�™�F�º�9�E�F�7�ƒ�m�F�“�E�’�	t = 10 �¹�’ �x�
 �P̂(10) = 64800�Æ�2�}

�…�L�n�F�J�E�Ž�2�x�s�@�j�E�™�F�¸�x�¹�’ �x �ˆ

P(t) = P0(1+ r)t

�…�s�½�y�™�Ò�K�Q�J�j�³�L�L�2�T�™�Âr �ˆ

45600(1+ r)10 = 64800 () (1+ r)10 =
64800
45600

=
648
456

=
27
19

�Æ�x�c�˜ �ˆ

1+ r =
�

27
19

� 1
10

� (1:4210526)0:1 � 1:035783

r � 1:035783� 1 = 0:035783= 3:58% �2�’�m�6�J�o�K�¹�’ �x

�…�7�x�Á�x �ˆ �™�F�Q�i�E�s�F�j�Q�E�—�A�Â�J�J�{�n�t�<�M�2�x�s�@�j�E�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M�º�F�}P(t) = P0ekt �ˆ

e10k =
27
19

=) 10k = ln
�

27
19

�
� 0:351398=) k � 0:03514= 3:51% �2�’�m�6�J�o�K�¹�’ �x

�s�Q�7�2�Ž�j�Q�E�’�i�½�Š �E �ˆ�T�™�Â�2�x�s�@�j�E�u�E�7�x�E�o�E�™�F�º�9�E�™�F�¸�x�¹�’ �x�2�’�m�6�C�j�™�2�)�6�s�E�y�4�l�ˆ

r � 3:58%�2�’�m�6�J�o�K�¹�’ �x�	�J�{�n�t�<�M�™�F�¸�x�¹�’ �x�
 �^k � 3:51%�2�’�m�6�J�o�K�¹�’ �x�	�J�{�n�t�<�M�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M�


�M�x�Ó�A�}�T�E�m�N�A�Ž�E�•�9�x�H�n�2�C�j �”

�M�x�Ó�A�}�C�j �‘

�L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J �ˆ

�2 �� y =
p

x2 � 2
p

x2 � 1+
p

x� 3+ 2
p

x� 4

�3 �� y = log2

�
21� x � 2x+ 1

2x � 1

�

�<�x�s�Á�y�™�Ò�K

�2 �� y =
p

x2 � 2
p

x2 � 1+
p

x� 3+ 2
p

x� 4 �ˆ
�M�2�•�3�@�‹ �T�A�•�i�Ê�H�u�E�Í�{ �>�j�³�M�}�´�6�2�’�m�6 �ˆ

(
x2 � 1 � 0 () x 2 (� ¥ ; � 1] [ [1;+ ¥ )
x� 4 � 0 () x � 4

=) x � 4

�H�i�E�i�A�˜�2�s�E�Ü�J�s�™�³�J�Í�{ �>�j�³�M�}�D�x �ˆ
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�…x2 � 2
p

x2 � 1 = ( x2 � 1) � 2
p

x2 � 1+ 1 = (
p

x2 � 1� 1)2 � 0;8x � 4 �†

�…x� 3+ 2
p

x� 4 = ( x� 4)+ 2
p

x� 4+ 1 = (
p

x� 4+ 1)2 � 0;8x � 4 �†

�M�2�•�3�@�‹ �Ä�x�6�T�Q�}�s�G�•�#�6�È�• �A�}�7�x�s�É�yx � 4 �†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = [ 4;+ ¥ ) �†

�3 �� y = log2

�
21� x � 2x+ 1

2x � 1

�
�ˆ

�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A�2�s�E�Ü�J�2�’�m�6�s�Î�³�L �j�A�N�i�9�…�Ë�E�½�7�}�´�A �ˆ

21� x � 2x+ 1
2x � 1

> 0

�‘�� �H�i�E�i�A�˜�Ê�4�t�F�6 �2̂x � 1 = 0 () 2x = 1 () x = 0 �†

�� �s�F�jx > 0 =) 2x � 1 > 0 �†
�� �s�F�jx < 0 =) 2x � 1 < 0 �†
�’�� �H�i�E�i�A�˜�Ê�4�K�2 ��̂Â�6 g(x) = 21� x � 2x+ 1 �s�M�jR �†

g0(x) = � (ln2)21� x � 2 < 0;8x =) g(x) �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�jR�†

�Q�s�6�~�A�s�5�j�; g(1) = 20 � 2(1)+ 1 = 1� 2+ 1 = 0 �Æ�x�c�˜x = 1 �º�]�Q�t�A�J�o�K�4�A�}�u�Eg(x) = 0�†

�� �7�x�s�É�yx < 1 =) g(x) > 0 �†
�� �7�x�s�É�yx > 1 =) g(x) < 0 �†

�“�� �Â�Í�6�Q�&�ˆ �u�E�G�M�s�D�"�F �ˆ

x

�Ê�4�K�2

�Ê�4�t�F�6

�G�M�s�D�"�F

� ¥ 0 1 + ¥

+ + 0 �

� 0 + +

� + 0 �

�G�M�s�D�"�F�N�i�9�…�Ë�E�7�x�s�É�yx 2 (0;1) �†

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�4�lD = ( 0;1) �†

�M�x�Ó�A�}�C�j �’

�L�2�Õ�Q�m�j�J�A�n�A�L�F�Q�}�™�³�F�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J �ˆ

�2 �� y =
4x� 3
2x+ 5 �3 �� y =

3x2 � 7x+ 15
x� 1

�4 �� y =
2x� 1

x2 � 7x+ 10

�<�x�s�Á�y�™�Ò�K

�2 �� y =
4x� 3
2x+ 5

�ˆ

�� �Õ�Q�m�j�J�A�n�A�:�L �ˆ �Ê�4�t�F�62x+ 5 = 0 () x = �
5
2

�†
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�s�½�K lim
x!� 5

2
�

4x� 3
2x+ 5

= � ¥ =) x = �
5
2

�º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�:�L�†

�� �Õ�Q�m�j�J�A�n�A�s�<�2 �ˆlim
x!� ¥

4x� 3
2x+ 5

= lim
x!� ¥

4x
2x

= 2 =) y = 2 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� y =
3x2 � 7x+ 15

x� 1
�ˆ

�� �Õ�Q�m�j�J�A�n�A�:�L �ˆ �Ê�4�t�F�6x� 1 = 0 () x = 1 �†

�s�½�K lim
x! 1�

3x2 � 7x+ 15
x� 1

= � ¥ =) x = 1 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�:�L�†

�� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ �t�7�2�H�R�m�Å�Ê�4�K�2�E�k�6�Ê�4�t�F�6 �ˆ

3x2 � 7x+ 15= ( x� 1)(3x� 4)+ 11 =) y = 3x� 4+
11

x� 1

�s�½�K lim
x!� ¥

[y� (3x� 4)] = lim
x!� ¥

11
x� 1

= 0 =) y = 3x� 4 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�4 �� y =
2x� 1

x2 � 7x+ 10
=

2x� 1
(x� 2)(x� 5)

�ˆ

�� �Õ�Q�m�j�J�A�n�A�:�L �ˆ �Ê�4�t�F�6�Ë�E�]�Q�H�j�L�4�lx = 2 �E�i�6 x = 5 �†

�s�½�K lim
x! 2�

y = � ¥ �E�i�6 lim
x! 5�

y = � ¥ =) x = 2 �E�i�6 x = 5 �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�†

�� �Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ �<�l�s�™�2�Ê�4�K�2�	1�
 �A�n�7�º�6�<�l�s�™�2�Ê�4�t�F�6�	2�
 �ˆ

lim
x!� ¥

2x� 1
x2 � 7x+ 10

= 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�M�x�Ó�A�}�C�j �“

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + x� 1

x� 1
�Ë�E�™�³�F(C) �†

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �s�<�j�J�“�j�c�˜ f (x) = ax+ b+
c

x� 1
�†

�3 �� �4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�™�C�A�u�E(C) �†

�4 �� �4�@�Æ f 0(x) �Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†

�5 �� �F�·�Ÿ �;�Ã I(1;3) �º�G�ƒ�i�A�8�š�m�y�u�E(C) �† �Q�6�}�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K(O;~i;~j) �†

�6 �� �Q�i�2�Ü�Â�J�™�³�R�›�i�2�E�n�N�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L x2 + ( 1� m)x+ m� 1 = 0 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�7�x�E�o�E�H�i�Aa;b;c �ˆ

�s�D�›�j�N�i�D�j�t�7�2�H�R�m�Å �ˆx2 + x� 1 = ( x� 1)(x+ 2)+ 1 �ˆ

f (x) = x+ 2+
1

x� 1
=) a = 1; b = 2; c = 1
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�3 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�t�<�E�2�x�@�A�} �ˆD = R n f 1g = ( � ¥ ;1) [ (1;+ ¥ ) �†

�… lim
x! 1�

f (x) = � ¥ �E�i�6 lim
x! 1+

f (x) = + ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x!� ¥

[ f (x) � (x+ 2)] = lim
x!� ¥

1
x� 1

= 0 =) y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�4 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

f 0(x) = 1�
1

(x� 1)2 =
(x� 1)2 � 1

(x� 1)2 =
x(x� 2)
(x� 1)2

f 0(x) = 0 () x = 0 �^ x = 2 �†

�…�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 0 �4�l�ˆ f (0) = 1 �†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �4�l�ˆ f (2) = 2+ 2+ 1 = 5 �†

x

f 0(x)

f (x)

� ¥ 0 1 2 + ¥

+ 0 � � 0 +

� ¥� ¥

11

� ¥

+ ¥

55

+ ¥+ ¥

�5 �� �™�Ò�K�F�&�… �2�}�G�ƒ�i�A�8�š�m�yI (1;3) �ˆ

�™�A�*�N�™�Ò�K�Ãf (2(1) � x)+ f (x) = 2(3) () f (2� x)+ f (x) = 6 �ˆ

f (2� x) = ( 2� x)+ 2+
1

(2� x) � 1
= 4� x�

1
x� 1

f (2� x)+ f (x) =
�

4� x�
1

x� 1

�
+

�
x+ 2+

1
x� 1

�
= 6 �	�H�i�A�


�<�n�7�s�E�y �7�x�@�m �7I(1;3) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†

�Q�6�}�™�³�F(C) �ˆ
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x

y

O

x = 1

y = x+ 2

I(1;3)

(0;1)

(2;5)

(C)

�6 �� �H�i�Ê�2�Ü�]�Q�Â�J�™�³�R�›�i�2 �ˆ

�Q�J�j�³�L x2 + ( 1� m)x+ m� 1 = 0 () x2 + x� 1� m(x� 1) = 0 �†
�7�x�s�É�yx 6= 1 �ˆ

x2 + x� 1
x� 1

= m () f (x) = m

�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L�4�l�7�x�E�o�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �E�i�6�F�Æ�• �A�}�s�<�2y = m �ˆ

�…�s�F�jm< 1 �ˆ �F�Æ�• �A�}y = m �³�A�}(C) �™�A�6�}�’ �7�x�@�m �7=) �Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�…�s�F�jm= 1 �ˆ �F�Æ�• �A�}y = 1 �F�{�y(C) �™�A�6�}�2�x�H�n�M�T�A�i�F�L�Ë=) �Q�J�j�³�L�Ë�E�]�Q�>�m�Fx = 0�†

�…�s�F�j1 < m< 5 �ˆ �F�Æ�• �A�}y = m �J�i�E�³�A�}(C) �s�S�j�K =) �Q�J�j�³�L�µ�— �E�]�Q�†

�…�s�F�jm= 5 �ˆ �F�Æ�• �A�}y = 5 �F�{�y(C) �™�A�6�}�2�x�H�n�M�T�F�“�F�L�Ë=) �Q�J�j�³�L�Ë�E�]�Q�>�m�Fx = 2�†

�…�s�F�jm> 5 �ˆ �F�Æ�• �A�}y = m �³�A�}(C) �™�A�6�}�’ �7�x�@�m �7=) �Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�M�x�Ó�A�}�C�j �”

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
2x2 + x+ 1

x+ 1
�†

�2 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•f (x) �†

�3 �� �Â�J�™�³�F �L�2�A�u�J�š�T�A�i�F�L�Ë �E�i�6�T�F�“�F�L�Ë�u�E�2�s�E�Ü�JE =
2cos2x+ j cosxj + 1

j cosxj + 1
�†

�<�x�s�Á�y�™�Ò�K
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�2 �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F �ˆ

�‘�� �t�<�E�2�x�@�A�} �ˆD = R n f� 1g �†

�’�� �C�™�J�6�}�³�@�n �E�i�7 �ˆ 2x2 + x+ 1 = ( x+ 1)(2x� 1)+ 2 =) f (x) = 2x� 1+
2

x+ 1
�†

�� �Õ�Q�m�j�J�A�n�A�:�L �x̂ = � 1 �s�™�É�ylim
x!� 1�

f (x) = � ¥ �†

�� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆy = 2x� 1 �s�™�É�ylim
x!� ¥

[ f (x) � (2x� 1)] = 0 �†

�“�� �s�<�L�j�s�N �ˆ

f 0(x) = 2�
2

(x+ 1)2 =
2[(x+ 1)2 � 1]

(x+ 1)2 =
2x(x+ 2)
(x+ 1)2

f 0(x) = 0 () x = � 2 �^ x = 0 �†

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (� 2) = 2(� 2) � 1+
2

� 1
= � 5� 2 = � 7 �™�A�6�}x = � 2�†

�…�T�F�“�F�L�Ë�s�D�"�F �ˆf (0) = � 1+ 2 = 1 �™�A�6�}x = 0�†

�”�� �Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 2 � 1 0 + ¥

+ 0 � � 0 +

� ¥� ¥

� 7� 7

� ¥

+ ¥

11

+ ¥+ ¥

�•�� �Q�6�}�™�³�F ��̂G�ƒ�i�A�8�š�m�yI (� 1; � 3) �º�7�x�@�m �7�™�F�Q�H�›�Õ�Q�m�j�J�A�n�A�†

x

y

O

x = � 1 y = 2x� 1

(� 2; � 7)

(0;1)

I (� 1; � 3)
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�3 �� �L�2�A�u�J�š�T�A�i�F�L�Ë �E�i�6�T�F�“�F�L�Ë�u�EE �ˆ
�Â�6 t = j cosxj �† �s�½�K0 � j cosxj � 1 =) t 2 [0;1] �†

�2�s�E�Ü�JE =
2t2 + t + 1

t + 1
= f (t) �7�x�s�É�yt 2 [0;1] �†

�Â�J�Â�Í�6�T�s�B�L�Ê�H �s�M�j�7�s�Æ�š �y[0;1] �T�E�m�4�J�E�•f (t) �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A �ˆ

�…�T�F�“�F�L�Ë �ˆEmin = f (0) = 1 �	�s�2�j�A�s�S�j�6�s�÷�s�H�Mj cosxj = 0 () x =
p
2

+ kp�
�†

�…�T�A�i�F�L�Ë �Êmax = f (1) =
2(1)2 + 1+ 1

1+ 1
=

4
2

= 2 �	�s�2�j�A�s�S�j�6�s�÷�s�H�Mj cosxj = 1 () x = kp�
�†

�<�n�7�s�E�yEmin = 1 �E�i�6 Emax = 2 �†

�M�x�Ó�A�}�C�j �•

�T�E�m�4�J�E�•f (x) �2�x�@�A�}�7�x�s�É�yx 6= � 1 �s�½�Kf (x) =
9x

(x+ 1)2 �Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x!� ¥

f (x) �E�i�6 lim
x!� 1

f (x) �†

�3 �� �L�2�A�u�J�š�F�L�Ë�s�D�"�F �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†

�4 �� �F�·�Ÿ �;�Ã (C) �Ë�E�7�x�@�m �7�L�F�A�}�J�o�K �L�o�7�L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�L�F�A�}�s�Æ�y�†

�5 �� �4�@�Æ f (� 4); f (� 3); f (� 2); f (3) �E�i�6 f (4) �†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�… lim
x!� ¥

9x
(x+ 1)2 = lim

x!� ¥

9x
x2 = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�… lim
x!� 1

9x
(x+ 1)2 =

� 9
0+ = � ¥ =) x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�3 �� �F�L�Ë�s�D�"�F �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

f 0(x) =
9(x+ 1)2 � 9x� 2(x+ 1)

(x+ 1)4 =
9(x+ 1)[x+ 1� 2x]

(x+ 1)4 =
9(1� x)
(x+ 1)3

f 0(x) = 0 () 1� x = 0 () x = 1 �†

�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �4�l�ˆ f (1) =
9(1)

(1+ 1)2 =
9
4

= 2:25 �†
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x

f 0(x)

f (x)

� ¥ � 1 1 + ¥

� + 0 �

00

� ¥ � ¥

9
4
9
4

00

�4 �� �7�x�@�m �7�L�F�A�} �ˆ

�4�@�Æ�s�<�L�j�s�N�C�j�H�j�Lf 00(x) �ˆ

f 00(x) = 9�
� (x+ 1)3 � (1� x) � 3(x+ 1)2

(x+ 1)6 = 9�
� (x+ 1) � 3(1� x)

(x+ 1)4 =
9(2x� 4)
(x+ 1)4 =

18(x� 2)
(x+ 1)4

f 00(x) = 0 () x = 2 �s�R�j�K f 00(x) �F�Ž�n�L�Q�&�ˆ �8�š�6�³�A�}x = 2 �	�H�j�T�N�i�9�…�Ë�E�s�õ�N�i�9�…�Ë�E�
�†

�Ä�;�Ç�E x = 2 �º�Õ�F�}�Q�m�j�Q�7�x�@�m �7�L�F�A�} �ˆf (2) =
9(2)

(2+ 1)2 =
18
9

= 2 �†

�<�n�7�s�E�y �7�x�@�m �7�L�F�A�}�u�E�™�³�F�4�lJ(2;2) �†

�5 �� �4�@�Æ�A�u�J�š�H�i�s�Q�Q �ˆ

�…f (� 4) =
� 36

(� 3)2 = � 4

�…f (� 3) =
� 27

(� 2)2 = �
27
4

= � 6:75

�…f (� 2) =
� 18

(� 1)2 = � 18

�…f (3) =
27
42 =

27
16

� 1:69

�…f (4) =
36
52 =

36
25

= 1:44

�6 �� �Q�6�}�™�³�F(C) �ˆ

x

y

O

x = � 1

(1;2:25) J(2;2)
(C)
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�M�x�Ó�A�}�C�j �–

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 � 4x

x2 � 4x+ 3
�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E(C) �†

�3 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �s�õ�E�k�6�t�3�ž�s�³�6(C) �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x = 4 �†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �F�Æ�• �A�}�F�{�y(T) �E�i�6�t�3�ž�s�³�6(C) �†

�6 �� �s�½�K�s�™�F�j�t�3�ž�s�³�6(C) �2�x�@�A�}m �s�<�j�J�“�j�c�˜�Q�J�j�³�L (m� 1)x2 � 4(m� 1)x+ 3m= 0 �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�Ê�4�t�F�6x2 � 4x+ 3 = ( x� 1)(x� 3) = 0 () x = 1 �^ x = 3 �†

�t�<�E�2�x�@�A�} �ˆD = R n f 1;3g �†

�…lim
x! 1

f (x) = ¥ �E�i�6 lim
x! 3

f (x) = ¥ =) x = 1 �E�i�6 x = 3 �º�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�†

�… lim
x!� ¥

x2 � 4x
x2 � 4x+ 3

= 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�Q�s�6�~�A �ˆf (x) = 1�
3

x2 � 4x+ 3
�†

f 0(x) =
3(2x� 4)

(x2 � 4x+ 3)2 =
6(x� 2)

(x2 � 4x+ 3)2

f 0(x) = 0 () x = 2 �† �A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �4�l�ˆ f (2) =
4� 8

4� 8+ 3
=

� 4
� 1

= 4 �†

x

f 0(x)

f (x)

� ¥ 1 2 3 + ¥

� � 0 + +

11

� ¥

+ ¥

44

+ ¥

� ¥

11

�4 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}x = 4 �ˆ

f (4) =
16� 16

16� 16+ 3
= 0 �†
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f 0(4) =
6(4� 2)

(16� 16+ 3)2 =
12
9

=
4
3

�†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆ(T)y� 0 =
4
3

(x� 4) () y =
4
3

x�
16
3

�†

�5 �� �Q�6�}�™�³�F(C) �ˆ �F�Æ�• �A�}�8�š�m�yx = 2 �†

x

y

O

x = 1 x = 3

y = 1

(T)

(2;4)

(4;0)

�6 �� �2�x�@�A�}m �Â�J�™�³�R�›�i�2 �ˆ

�Q�J�j�³�L (m� 1)x2 � 4(m� 1)x+ 3m= 0 () m(x2 � 4x+ 3) = x2 � 4x �†

�7�x�s�É�yx 6= 1;3 �ˆ
x2 � 4x

x2 � 4x+ 3
= m () f (x) = m �†

�Â�J�™�³�F(C) �Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �³�M�Á�t�3�ž�F�Æ�• �A�}y = m �³�A�}(C) �™�A�6�}�’ �7�x�@�m �7 �ˆ

m< 1 �^ m> 4

�	�™�A�6�}m= 4 �Ë�E�]�Q�>�m�Fx = 2 �� �s�M�j[1;4) �µ�— �E�]�Q�
�†

�M�x�Ó�A�}�C�j �—

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J �ˆ

�2 �� y =
ex

x� 1
�3 �� y = e2x � ex

�4 �� y =
ex + 1
ex � 1

�<�x�s�Á�y�™�Ò�K

�2 �� y =
ex

x� 1
�	x 6= 1�
 �ˆ

y0=
(ex)0(x� 1) � ex(x� 1)0

(x� 1)2 =
ex(x� 1) � ex(1)

(x� 1)2 =
ex(x� 2)
(x� 1)2
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�3 �� y = e2x � ex �ˆ

y0= ( 2x)0e2x � ex = 2e2x � ex = ex(2ex � 1)

�4 �� y =
ex + 1
ex � 1

�	x 6= 0�
 �ˆ

y0=
ex(ex � 1) � (ex + 1)ex

(ex � 1)2 =
e2x � ex � e2x � ex

(ex � 1)2 =
� 2ex

(ex � 1)2

�M�x�Ó�A�}�C�j �˜

�4�@�Æ�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�´�6�s�™�³�J �ˆ

�2 �� y = x� 1� lnx
�3 �� y = ln

�
x� 3
x+ 2

�

�4 �� y = x2 lnx�
x2

2

�<�x�s�Á�y�™�Ò�K

�2 �� y = x� 1� lnx �	x > 0�
 �ˆ

y0= 1�
1
x

=
x� 1

x

�3 �� y = ln
�

x� 3
x+ 2

�
= ln(x� 3) � ln(x+ 2) �	x 2 (� ¥ ; � 2) [ (3;+ ¥ )�
 �ˆ

y0=
1

x� 3
�

1
x+ 2

=
(x+ 2) � (x� 3)
(x� 3)(x+ 2)

=
5

(x� 3)(x+ 2)

�4 �� y = x2 lnx�
x2

2
�	x > 0�
 �ˆ

y0= 2xlnx+ x2 �
1
x

� x = 2xlnx+ x� x = 2xlnx

�M�x�Ó�A�}�C�j �™

�s�4�c�˜�T�E�m�4�J�E�•f (x) = ex � x� 1 �2�x�@�A�}�s�M�jR �Ë�E�™�³�F(C) �†
�2 �� �4�@�Æ lim

x! + ¥
f (x) �E�i�6 lim

x!� ¥
f (x) �†

�3 �� �4�@�Æf 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï �Ä�;�Ãf �Ë�E�T�F�“�F�L�Ë�s�D�"�F�J�o�K �L�o�7�4�@�Æ�A�u�J�š�F�L�Ë�s�D�"�F�s�Æ�y�† �4�n�Q

�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d)y = � x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �³�M�Á x ! � ¥ �†

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7P �u�E(C) �t�<�M�F�Æ�• �A�}�F�{�y�E�k�6 (C) �™�A�6�}�7�x�@�m �7�s�E�y�™�Q�F�s�õ�E�k�6�F�Æ�• �A�}y = x �†
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�6 �� �Q�6�}(C) �E�i�6 (d) �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}P �	�s�4�c�˜ln2 = 0:7�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�… lim
x! + ¥

(ex � x� 1) = lim
x! + ¥

ex
�

1�
x
ex �

1
ex

�
= + ¥ (1� 0� 0) = + ¥ �†

�… lim
x!� ¥

(ex � x� 1) = 0� (� ¥ ) � 1 = + ¥ �†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ
f 0(x) = ex � 1 �†
f 0(x) = 0 () ex = 1 () x = 0 �†

�…�s�F�jx < 0 =) ex < 1 =) f 0(x) < 0 =) f �º�T�E�m�4�J�E�•�7�m�y �†

�…�s�F�jx > 0 =) ex > 1 =) f 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E �†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 0 �4�l�ˆ f (0) = e0 � 0� 1 = 0 �†

x

f 0(x)

f (x)

� ¥ 0 + ¥

� 0 +

+ ¥+ ¥

00

+ ¥+ ¥

�4 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �ˆ
�H�i�E�i�A�˜�G�M�<�2 �ˆ

lim
x!� ¥

[ f (x) � (� x� 1)] = lim
x!� ¥

[ex � x� 1+ x+ 1] = lim
x!� ¥

ex = 0

�<�n�7�s�E�y �F�Æ�• �A�}(d)y = � x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �´�6 � ¥ �†

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7P �ˆ

�F�Æ�• �A�}y = x �Ë�E�s�J�4�m�@�™�Ç�F�}�C�i�Q m= 1 �†

�F�Æ�• �A�}�F�{�y�E�k�6 (C) �™�A�6�}P(x0;y0) �™�Q�F�E�k�6�F�Æ�• �A�}y = x �M�m�y�™�Â�t�A �ˆ

f 0(x0) = 1 () ex0 � 1 = 1 () ex0 = 2 () x0 = ln2 � 0:7

�T�L�s�½�s�E�u�E�7�x�@�m �7P �4�l�ˆ

y0 = f (ln2) = eln2 � ln2� 1 = 2� ln2� 1 = 1� ln2 � 1� 0:7 = 0:3

�<�n�7�s�E�y �2�n�T�L�s�½�s�E�u�E�7�x�@�m �7P �4�l�ˆ P(ln2;1� ln2) � P(0:7;0:3) �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}P �4�l�ˆ y� (1� ln2) = 1(x� ln2) () y = x+ 1� 2 ln2� x� 0:4 �†
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�6 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}(d) �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}P �ˆ

x

y

O

(d) : y = � x� 1

y = x+ 1� 2 ln2

O(0;0)
P(ln2;1� ln2)

(C)

�M�x�Ó�A�}�C�j �‘�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) = x� 1+
2
ex �2�x�@�A�}�s�M�jR �Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �† �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d) �t�<�M�Ë�E�Q�J�j�³�L y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�3 �� �F�·�Ÿ �;�Ã f (x) �Õ�7�Q�L�s�Q�L�ºf (x) =
xex � ex + 2

ex �Ä�;�L�2�M�j�J�j�A�u�Ef (x) �³�M�Á x ! � ¥ �†

�4 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �s�õ�E�k�6 (C) �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x = 0 �†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �F�Æ�• �A�}(T) �E�i�6�F�Æ�• �A�}(d) �2�’�m�6�A�™�J�)�K(O;~i;~j) �†

�7 �� �Â�J�™�³�R�›�i�2 �2�x�@�A�}�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L f (x) = 2 �L�o�7�L�2�]�Q�Ä�x�6�H�j�L�s�Æ�y�s�½�K�7�x�E�o�E�4�A�}�H�j�L�A�µ�’ �†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A�´�6+ ¥ �ˆ
lim

x! + ¥
f (x) = lim

x! + ¥

�
x� 1+ 2e� x� = + ¥ � 1+ 0 = + ¥ �†

�H�i�E�i�A�˜�G�M�<�2 �ˆ

lim
x! + ¥

[ f (x) � (x� 1)] = lim
x! + ¥

2
ex = 0

�<�n�7�s�E�y �F�Æ�• �A�}(d)y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �†

�3 �� �C�™�J�6�}�™�F�Ê�4 �E�i�6�M�j�J�j�A�´�6 � ¥ �ˆ

f (x) = x� 1+
2
ex =

(x� 1)ex + 2
ex =

xex � ex + 2
ex
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�³�M�Á x ! � ¥ �ˆ xex ! 0 �E�i�6 ex ! 0 �Æ�x�c�˜�Ê�4�K�2�3�i�A�9�i�A2 > 0 �s�R�j�K�Ê�4�t�F�6ex ! 0+ �ˆ

lim
x!� ¥

f (x) =
2

0+ = + ¥

�4 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

f 0(x) = 1� 2e� x =
ex � 2

ex �†

f 0(x) = 0 () ex = 2 () x = ln2 � 0:7 �†

�…�s�F�jx < ln2 =) ex < 2 =) f 0(x) < 0 =) f �º�T�E�m�4�J�E�•�7�m�y �†

�…�s�F�jx > ln2 =) ex > 2 =) f 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E �†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = ln2 �4�l�ˆ

f (ln2) = ln2� 1+
2

eln2 = ln2� 1+
2
2

= ln2 � 0:7

x

f 0(x)

f (x)

� ¥ ln2 + ¥

� 0 +

+ ¥+ ¥

ln2ln2

+ ¥+ ¥

�5 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �™�A�6�}x = 0 �ˆ

�…�T�L�s�½�s�E�7�x�@�m �7�F�{�y �ˆy0 = f (0) = 0� 1+
2
e0 = � 1+ 2 = 1 =) A(0;1) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(0) = 1� 2e0 = 1� 2 = � 1 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �ˆ y� 1 = � 1(x� 0) () (T) : y = � x+ 1 �†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �F�Æ�• �A�}(T) �E�i�6�F�Æ�• �A�}(d) �ˆ

x

y

O

(d) : y = x� 1

(T) : y = � x+ 1

y = 2

(ln2; ln2)(0;1)

(C)
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�7 �� �2�x�@�A�}�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L f (x) = 2 �Â�J�™�³�R�›�i�2 �ˆ

�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L f (x) = 2 �4�l�º�7�x�E�o�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}�s�<�2y = 2 �†

�…�s�½�K�Ò�L�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�4�lf (ln2) = ln2 � 0:7 < 2 �s�R�j�K lim
x!� ¥

f (x) = + ¥ �s�Æ�y�F�Æ�• �A�}y = 2 �³�A�}(C)

�™�A�6�}�’ �7�x�@�m �7�s�G�ž�6�µ�’�Æ�x�c�˜�Q�J�j�³�L�Ë�E �]�Q�H�j�L�s�G�ž�6�µ�’x1 < ln2 < x2 �†

�…�7�x�s�É�y�]�Q�C�j�J�o�Kx1 �ˆ
f (0) = 1 < 2 �E�i�6 f (� 1) = � 1� 1+ 2e= 2e� 2 � 3:44> 2 �†
�s�½�Kf (0) < 2 < f (� 1) �Æ�x�c�˜�]�Q�C�j�J�o�K�Q�•�i�A�s�÷�7�s�Æ�š �y �ˆ

� 1 < x1 < 0 (�7�x�E�o�E�4�A�}�H�j�L�A�µ�’ �4�l� 1 �E�i�6 0)

�…�7�x�s�É�y�]�Q�C�j�H�j�Lx2 �ˆ
f (2) = 2� 1+ 2e� 2 = 1+ 2

e2 � 1+ 0:27= 1:27< 2 �†
f (3) = 3� 1+ 2e� 3 = 2+ 2

e3 > 2 �†

�s�½�Kf (2) < 2 < f (3) �Æ�x�c�˜�]�Q�C�j�H�j�L�Q�•�i�A�s�÷�7�s�Æ�š �y �ˆ

2 < x2 < 3 (�7�x�E�o�E�4�A�}�H�j�L�A�µ�’ �4�l2 �E�i�6 3)

�M�x�Ó�A�}�C�j �‘�‘

�s�4�c�˜�T�E�m�4�J�E�•f (x) �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kf (x) = ax+ b+
lnx
x

�† �2�x�@�A�}�7�x�E�o�E�H�i�Aa �E�i�6b �s�<�j�J�“�j�c�˜�t�3�ž�s�³�6

(C) �Â�6 f (x) �³�A�}�Â�J�7�x�@�m �7A(1;0) �s�R�j�K�F�Æ�• �A�}�F�{�y�E�k�6 (C) �™�A�6�}A �™�Q�F�E�k�6�F�Æ�• �A�}y = 2x �†

�<�x�s�Á�y�™�Ò�K

�‘�� �M�2�•�3�@�‹ �³�A�}�Â�J�7�x�@�m �7A(1;0) �ˆ

�™�³�F(C) �³�A�}�Â�JA(1;0) () f (1) = 0 �ˆ

f (1) = a(1)+ b+
ln1
1

= a+ b+ 0 = a+ b = 0 () b = � a (1)

�’�� �M�2�•�3�@�‹ �F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6�F�Æ�• �A�}y = 2x �ˆ

�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}y = 2x �4�lk = 2 �†

�F�Æ�• �A�}�F�{�y�™�A�6�}A(1;0) �™�Q�F�E�k�6�F�Æ�• �A�}�s�E�y �M�m�y�™�Â�t�Af 0(1) = 2 �†

�4�@�Æ�s�<�L�j�s�Nf 0(x) �ˆ

f 0(x) = a+
(lnx)0x� lnx(x)0

x2 = a+
1� lnx

x2

�9�x�E�o�Qx = 1 �ˆ

f 0(1) = a+
1� ln1

12 = a+ 1
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a+ 1 = 2 () a = 1

�9�x�E�o�Qa = 1 �7�n�M�2�’�m�6 �	���
 �Æ�x�c�˜ �ˆ

b = � 1

�<�n�7�s�E�y �A�u�J�š�t�<�M�™�A�*�N�L�2�4�la = 1; b = � 1 �s�R�j�K�T�E�m�4�J�E�•�4�lf (x) = x� 1+
lnx
x

�†

�M�x�Ó�A�}�C�j �‘�’

�s�4�c�˜�T�E�m�4�J�E�•f (x) = x+ ln

�
�
�
�
x+ 1

x

�
�
�
� �Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �L�o�7�4�@�Æ�M�j�J�j�A�u�Ef (x) �™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �†

�3 �� �4�@�Æ f 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �L�F�Q�}�Ï�† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†

�4 �� �F�·�Ÿ �;�Ã (D)y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �L�o�7�2�x�@�A�}�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F�E�k�6 (D) �†

�5 �� �F�·�Ÿ �;�Ã A
�

�
1
2

; �
1
2

�
�º�G�ƒ�i�A�8�š�m�y�u�E(C) �†

�6 �� �c�˜�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�s�õ�E�k�6 (C) �™�A�6�}A �†

�7 �� �Q�6�}�F�Æ�• �A�}(D) �t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}A �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �E�i�6�M�j�J�j�A �ˆ

�M�2�•�3�@�‹ �ˆ
x+ 1

x
6= 0 () x 6= � 1 �E�i�6 x 6= 0 �ˆ

D = R n f� 1;0g = ( � ¥ ; � 1) [ (� 1;0) [ (0;+ ¥ )

�4�@�Æ�M�j�J�j�A �ˆ

�… lim
x!� 1

f (x) = � 1+ ln0+ = � ¥ =) x = � 1 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�…lim
x! 0

f (x) = 0+ ln(+ ¥ ) = + ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x!� ¥

ln

�
�
�
�
x+ 1

x

�
�
�
� = ln1 = 0 =) lim

x!� ¥
f (x) = � ¥ �E�i�6 lim

x! + ¥
f (x) = + ¥ �†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ
f (x) = x+ ln jx+ 1j � ln jxj �ˆ

f 0(x) = 1+
1

x+ 1
�

1
x

= 1�
1

x(x+ 1)
=

x2 + x� 1
x(x+ 1)

f 0(x) = 0 () x2 + x� 1 = 0 () x1 =
� 1�

p
5

2
� � 1:62; x2 =

� 1+
p

5
2

� 0:62 �†
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x

f 0(x)

f (x)

� ¥ x1 � 1 0 x2 + ¥

+ 0 � � � 0 +

� ¥� ¥

f (x1)f (x1)

� ¥

+ ¥

� ¥

� ¥ f (x2)f (x2) + ¥+ ¥

�4 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

lim
x!� ¥

[ f (x) � x] = lim
x!� ¥

ln

�
�
�
�1+

1
x

�
�
�
� = 0 =) y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�C�j�Â�x�6�s�D�"�F �ˆf (x) � x = ln

�
�
�
�1+

1
x

�
�
�
� �ˆ

�…�s�M�j(� ¥ ; � 1) [ (0;+ ¥ )
x+ 1

x
> 1 =) ln

�
�
�
�
x+ 1

x

�
�
�
� > 0 =) (C) �s�÷�´�6�s�M�j(D)�†

�…�s�M�j(� 1;0) � 1 < x < 0 =)

�
�
�
�
x+ 1

x

�
�
�
� =

x+ 1
� x

�† �™�A�6�}x = �
1
2

�s�Æ�yjx+ 1j=jxj = 1 =) f (x) = x �	�³�A�}

�µ�’ �
�†

�5 �� �F�·�Ÿ �;�Ã A
�

�
1
2

; �
1
2

�
�º�G�ƒ�i�A�8�š�m�y�u�E(C) �ˆ

�s�G�•�#�6�È�• �A�}�L�n�F�J�E�Ž�G�ƒ�i�A�8�š�m�y f (2a� x)+ f (x) = 2b �s�½�Ka = � 1=2;b = � 1=2 =) 2a = � 1;2b = � 1 �ˆ

f (� 1� x)+ f (x) = ( � 1� x)+ ln

�
�
�
�

� x
� 1� x

�
�
�
� + x+ ln

�
�
�
�
x+ 1

x

�
�
�
� = � 1+ ln

�
x

x+ 1
�
x+ 1

x

�
= � 1+ 0= � 1

�<�n�7�s�E�yA
�

�
1
2

; �
1
2

�
�º�G�ƒ�i�A�8�š�m�y�u�E(C) �H�i�A�™�Ç�2�<�t�J�E �†

�6 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�s�õ�E�k�6 (C) �™�A�6�}A �ˆ

�s�J�4�m�@�™�Ç�F�}�C�i�Q�™�A�6�}x = �
1
2

�4�l�ˆ

f 0
�

�
1
2

�
=

�
� 1

2

� 2
+

�
� 1

2

�
� 1

�
� 1

2

� �
� 1

2 + 1
� =

1
4 � 1

2 � 1

� 1
4

=
� 5

4

� 1
4

= 5

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}A
�

�
1
2

; �
1
2

�
�4�l�ˆ

y�
�

�
1
2

�
= 5

�
x�

�
�

1
2

��
() y+

1
2

= 5x+
5
2

() (TA) : y = 5x+ 2

�7 �� �Q�6�}�F�Æ�• �A�}(D) �t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}A �ˆ
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y
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x = � 1
(D) : y = x

(TA)

A

�M�x�Ó�A�}�C�j �‘�“

�T�E�m�4�J�E�•f (x) �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kf (x) = x+ 1+
� 1+ lnx

x
�s�R�j�K (C) �º�™�³�F�L�F�Q�}�Ï �†

�2 �� �T�E�m�4�J�E�•g(x) �2�x�@�A�}�s�½�Kg(x) = 2+ x2 � lnx �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Eg(x) �	�J�i�E�¸�x�Ç�7�}�4�@�Æ�M�j�J�j�A�


�L�o�7�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �s�M�j(0;+ ¥ ) �†

�3 �� �4�@�Æ�M�j�J�j�A lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �Ä�;�c�˜�Ç�E�Ã (C) �Ë�E�Õ�Q�m�j�J�A�n�A�:�L�J�o�K�t�<�M�s�4�E�k�6�2�x�@�A�}

�Q�J�j�³�L �†

�4 �� �Q�i�2�Ü�C�x�Æ�2�}�C�x�E�6f 0(x) =
g(x)
x2 �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D)y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�6 �� �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›�u�E(C) �º�J�o�K(D) �L�o�7�F�&�… �2�}�c�˜�Ç�E�7�Ù�Q�}�C�j�Â�x�6�u�E(C) �s�D�"�F�s�õ�E�k�6 (D) �†

�7 �� �Q�6�}�t�3�ž�s�³�6(C) �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�L�F�Q�}�Ï�2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�t�A�J�o�K �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Q�i�2�Ü�T�E�m�4�J�E�•�9�x�E�o�Kg(x) �ˆ

g0(x) = 2x�
1
x

=
2x2 � 1

x
�†

g0(x) = 0 () 2x2 � 1 = 0 () x =

p
2

2
�	�s�™�É�yx > 0�
 �†

�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F �ˆg

 p
2

2

!

= 2+
1
2

� ln

 p
2

2

!

=
5
2

+
1
2

ln2 > 0 �†

�s�½�K�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�N�i�9�…�Ë�E�½�7�}�´�A �Æ�x�c�˜ �ˆ

g(x) > 0; 8x 2 (0;+ ¥ )
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x

g0(x)

g(x)

0
p

2
2

+ ¥

� 0 +

5
2 + 1

2 ln25
2 + 1

2 ln2

�3 �� �M�j�J�j�A�u�Ef (x) �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �ˆ

�… lim
x! 0+

f (x) = lim
x! 0+

�
x+ 1�

1
x

+
lnx
x

�
= 0+ 1� (+ ¥ )+ ( � ¥ ) = � ¥ �†

�Æ�x�c�˜ �F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L x = 0 �	�T�‚�2�ž�T�L�s�½�s�Ey0Oy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
x+ 1�

1
x

+
lnx
x

�
= + ¥ + 1� 0+ 0 = + ¥ �†

�4 �� �C�x�Æ�2�}�C�x�E�6f 0(x) =
g(x)
x2 �E�i�6�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �ˆ

f 0(x) = 1+

� 1
x

�
x� (� 1+ lnx)(1)

x2 = 1+
1+ 1� lnx

x2 =
x2 + 2� lnx

x2 =
g(x)
x2

�s�½�Kg(x) > 0 �E�i�6 x2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �Æ�x�c�˜f 0(x) > 0;8x > 0 �†

�<�n�7�s�E�y �T�E�m�4�J�E�•f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �†

x

f 0(x)

f (x)

0 + ¥

+

� ¥

+ ¥+ ¥

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D)y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �ˆ
�H�i�E�i�A�˜�G�M�<�2 �ˆ

lim
x! + ¥

[ f (x) � (x+ 1)] = lim
x! + ¥

lnx� 1
x

= lim
x! + ¥

�
lnx
x

�
1
x

�
= 0� 0 = 0

�<�n�7�s�E�y �F�Æ�• �A�}(D)y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �†

�6 �� �7�x�@�m �7�™�F�Q�H�› �E�i�6�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F�E�k�6 (D) �ˆ

�…�7�x�@�m �7�™�F�Q�H�› �ˆf (x) � (x+ 1) = 0 ()
lnx� 1

x
= 0 () lnx = 1 () x = e �†

�T�L�s�½�s�E �ˆy = e+ 1 �† �<�n�7�s�E�y �7�x�@�m �7�™�F�Q�H�›�4�lM(e;e+ 1) �†

�…�C�j�Â�x�6�s�D�"�F �ˆ �s�½�Kx > 0 �Q�&�ˆ �u�E�G�M�<�2�Õ�™�Q�‚�K�s�M�jlnx� 1 �ˆ

�£ �s�F�j0 < x < e =) lnx� 1 < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}(D) �†

�£ �s�F�jx = e =) (C) �³�A�}�F�Æ�• �A�}(D) �™�A�6�}�7�x�@�m �7M(e;e+ 1) �†
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�£ �s�F�jx > e =) lnx� 1 > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}(D) �†

�7 �� �Q�6�}�t�3�ž�s�³�6(C) �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

x

y

O

x = 0 (D) : y = x+ 1

M(e;e+ 1)

(C)

�M�x�Ó�A�}�C�j �‘�”

�2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �t�<�M�F�{�y�E�k�6�t�3�ž�s�³�6(H) �Â�6�s�½�Ky = xlnx� 1 �s�÷�™�A�6�}�7�x�@�m �7A(1; � 1) �†

�<�x�s�Á�y�™�Ò�K

�Â�6 f (x) = xlnx� 1 �2�x�@�A�}�s�M�j(0;+ ¥ ) �†

�‘�� �s�G�•�#�6�È�• �A�}�2�n�T�L�s�½�s�E�7�x�@�m �7�F�{�y �ˆf (1) = 1ln1� 1 = 0� 1 = � 1 �	�H�i�A �7�x�@�m �7A(1; � 1) 2 (H)�
�†

�’�� �4�@�Æ�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y �ˆ

f 0(x) = ( x)0lnx+ x(lnx)0� (1)0= 1� lnx+ x�
1
x

= lnx+ 1

�9�x�E�o�Qx0 = 1 �ˆ

f 0(1) = ln1+ 1 = 0+ 1 = 1

�“�� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆ

(L)y� y0 = f 0(x0)(x� x0) () y� (� 1) = 1(x� 1) () y+ 1 = x� 1

(L)y = x� 2
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�M�x�Ó�A�}�C�j �‘�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
lnx
x2 �Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �L�o�7�4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E

�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�N�u�Ef �L�o�7�F�·�Ÿ �;�Ãf �Ë�E�T�A�i�F�L�Ë�™�A�6�}x =
p

e �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(d) �s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x = 1 �†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}�F�{�y(d) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �E�i�6�M�j�J�j�A �ˆ
�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�… lim
x! 0+

lnx
x2 =

� ¥
0+ = � ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

lnx
x2 = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

f 0(x) =

� 1
x

�
x2 � (lnx)(2x)

x4 =
x� 2xlnx

x4 =
1� 2 lnx

x3

f 0(x) = 0 () 1� 2 lnx = 0 () lnx =
1
2

() x = e1=2 =
p

e� 1:65 �†

�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F �ˆf (
p

e) =
ln(

p
e)

(
p

e)2 =
1=2
e

=
1
2e

� 0:184 �†

x

f 0(x)

f (x)

0
p

e + ¥

+ 0 �

� ¥

1
2e
1
2e

00

�4 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}x = 1 �ˆ

f (1) =
ln1
1

= 0 �†

f 0(1) =
1� 2 ln1

13 = 1 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆ(d)y� 0 = 1(x� 1) () y = x� 1 �†

�5 �� �Q�6�}�™�³�F(C) �ˆ
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x

y

O

x = 0

(d)

(1;0)

S(
p

e; 1
2e) (C)

�M�x�Ó�A�}�C�j �‘�–

f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) =
1+ 2lnx

x2 �s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�F�&�… �2�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �L�o�7�F�·�Ÿ �;�Ãf (x) �Ë�E�T�A�i�F�L�Ë�J�o�K �s�R�j�K�4�@�Æ�A�u�J�š�T�A�i�F�L�Ë�s�Æ�y �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�L�F�A�}�u�E�™�³�F(C) �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T) �F�{�y�s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7�t�<�M�™�³�F(C) �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q �†

�6 �� �4�@�Æ f
�

1
2

�
�E�i�6 f (2) �L�o�7�Q�6�}�F�Æ�• �A�}(T) �E�i�6�™�³�F(C) �† �s�½�K�s�™�F�j�™�³�F(C) �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜

�Q�J�j�³�L
1+ 2lnx

x2 = m �Ë�E�]�Q �	�s�4�c�˜ln2 = 0:7�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x! 0+

1+ 2lnx
x2 =

� ¥
0+ = � ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

1+ 2lnx
x2 = lim

x! + ¥

�
1
x2 +

2lnx
x2

�
= 0+ 0 = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �s�<�L�j�s�N �E�i�6�T�A�i�F�L�Ë �ˆ

f 0(x) =

� 2
x

�
x2 � (1+ 2lnx)(2x)

x4 =
2x� 2x� 4xlnx

x4 =
� 4 lnx

x3

f 0(x) = 0 () � 4 lnx = 0 () lnx = 0 () x = 1 �†

�…�s�F�j0 < x < 1 =) lnx < 0 =) f 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E �†

�…�s�F�jx > 1 =) lnx > 0 =) f 0(x) < 0 =) f �º�T�E�m�4�J�E�•�7�m�y �†

�…�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �4�l�ˆ f (1) =
1+ 2ln1

12 = 1 �†
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�4 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�7�x�@�m �7�L�F�A�} �ˆ

x

f 0(x)

f (x)

0 1 + ¥

+ 0 �

� ¥

11

00

�4�@�Æ�s�<�L�j�s�N�C�j�H�j�Lf 00(x) �ˆ

f 00(x) =

�
� 4

x

�
x3 � (� 4 lnx)(3x2)

x6 =
� 4x2 + 12x2 lnx

x6 =
4(3 lnx� 1)

x4

f 00(x) = 0 () 3 lnx� 1 = 0 () lnx =
1
3

() x = e1=3 = 3
p

e� 1:40 �†

f ( 3
p

e) =
1+ 2(1=3)

e2=3
=

5=3
e2=3

=
5

3 3
p

e2
� 0:89 �†

�<�n�7�s�E�y �7�x�@�m �7�L�F�A�}�4�lJ
�

3
p

e;
5

3 3
p

e2

�
� J(1:40;0:89) �†

�5 �� �Q�J�j�³�L�F�Æ�• �A�}(T) �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7�³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q �ˆ

�L�2�7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �E�k�6�T�‚�2�žOx �ˆ

f (x) = 0 () 1+ 2lnx = 0 () lnx = �
1
2

() x0 = e� 1=2 =
1

p
e

� 0:61 =) M
�

1
p

e
;0

�

�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y �ˆ

f 0(x0) =
� 4 ln(e� 1=2)

(e� 1=2)3
=

� 4
�
� 1

2

�

e� 3=2
= 2e3=2 = 2e

p
e� 8:91

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �4�l�ˆ

y� 0 = 2e
p

e
�

x�
1

p
e

�
() (T) : y = 2e

p
ex� 2e� 8:91x� 5:4

�6 �� �4�@�Æ�A�u�J�š �Q�6�}�™�³�F �E�i�6�H�i�Ê�2�Ü�]�Q�Â�Jm �ˆ

�…�4�@�Æ f
�

1
2

�
�E�i�6 f (2) �s�½�K�K�2ln2 = 0:7 �ˆ

f
�

1
2

�
=

1+ 2ln
� 1

2

�

� 1
2

� 2 =
1� 2 ln2

1
4

= 4(1� 2(0:7)) = 4(� 0:4) = � 1:6

f (2) =
1+ 2ln2

22 =
1+ 2(0:7)

4
=

2:4
4

= 0:6
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�…�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L
1+ 2lnx

x2 = m �Ë�E�]�Q �ˆ

�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L�4�l�º�7�x�E�o�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}�s�<�2y = m �†

�Â�J�Â�Í�6�T�s�B�L�Ê�H �A�u�J�š�T�A�i�F�L�Ë�½�7�}�´�A�u�Ef (x) �s�M�j(0;+ ¥ ) �4�lf (1) = 1 �s�R�j�K lim
x! 0+

f (x) = � ¥ �†

�<�n�s�7�’�y �Q�x�@�m�x �A�u�J�š�u�E�T�E�m�4�J�E�•�4�lf ((0;+ ¥ )) = ( � ¥ ;1] �†

�<�n�7�s�E�y �Q�J�j�³�L�Ë�E�]�Q�M�m�y�™�Â�t�A �ˆ

m� 1

x

y

O

x = 0

(T)

S(1;1)

( 1p
e;0)

J

( 1
2 ; � 1:6)

(2;0:6)
(C)

�M�x�Ó�A�}�C�j �‘�—

�s�4�c�˜�T�E�m�4�J�E�•f (x) = �
x
2

+ ln
�

x� 1
x

�
�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•f �E�i�6�4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �L�o�7�Q�i�2�Ü�Q�&�ˆ �s�½�K�<�k�6�Ã x(x� 1) > 0 �† �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D)y = �
x
2

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �E�i�6�M�j�J�j�A �ˆ

�M�2�•�3�@�‹ �ˆ
x� 1

x
> 0 () D = ( � ¥ ;0) [ (1;+ ¥ ) �†

�… lim
x! 0�

ln
�

x� 1
x

�
= ln(+ ¥ ) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! 1+

ln
�

x� 1
x

�
= ln(0+ ) = � ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x!� ¥

f (x) = + ¥ �� lim
x! + ¥

f (x) = � ¥ �†
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�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ
f (x) = �

x
2

+ ln(x� 1) � lnx �7�x�s�É�yx > 1 �	�^ ln(1� x) � ln(� x) �7�x�s�É�yx < 0�
 �ˆ

f 0(x) = �
1
2

+
1

x� 1
�

1
x

= �
1
2

+
1

x(x� 1)
=

� x(x� 1)+ 2
2x(x� 1)

=
� x2 + x+ 2
2x(x� 1)

=
� (x+ 1)(x� 2)

2x(x� 1)

f 0(x) = 0 () x = � 1 �^ x = 2 �†

�…�s�M�j(� ¥ ; � 1) f 0(x) < 0 =) f �7�m�y�†

�…�s�M�j(� 1;0) f 0(x) > 0 =) f �s�2�j�E�	�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = � 1f (� 1) =
1
2

+ ln2�
�†

�…�s�M�j(1;2) f 0(x) > 0 =) f �s�2�j�E�	�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2f (2) = � 1� ln2�
�†

�…�s�M�j(2;+ ¥ ) f 0(x) < 0 =) f �7�m�y�†

x

f 0(x)

f (x)

� ¥ � 1 0 1 2 + ¥

� 0 + + 0 �

+ ¥+ ¥

1
2 + ln21
2 + ln2

+ ¥

� ¥

� 1� ln2� 1� ln2

� ¥� ¥

�4 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

lim
x!� ¥

h
f (x) �

�
�

x
2

�i
= lim

x!� ¥
ln

�
1�

1
x

�
= 0 =) y = �

x
2

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�C�j�Â�x�6�s�D�"�F �ˆ

�…x 2 (� ¥ ;0) =) 1�
1
x

> 1 =) ln
�

x� 1
x

�
> 0 =) (C) �s�÷�´�6�s�M�j(D)�†

�…x 2 (1;+ ¥ ) =) 1�
1
x

< 1 =) ln
�

x� 1
x

�
< 0 =) (C) �s�÷�´�6�s�™�³�J(D)�†

�5 �� �Q�6�}�™�³�F(C) �ˆ �G�ƒ�i�A�8�š�m�yI (1=2; � 1=4)�†

x

y

O

x = 0x = 1

y = � x
2

(� 1; 1
2 + ln2)

(2; � 1� ln2)
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�M�x�Ó�A�}�C�j �‘�˜

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
x2 + lnx+ 1

x
�2�x�@�A�}�7�x�s�É�yx > 0 �Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �L�o�7�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†

�3 �� �4�@�Æ f 0(x) �L�o�7�F�·�Ÿ �;�Ãf 0(x) > 0;8x > 0 �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d)y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�Q�L�s�Q�Lf (x) = x+
lnx
x

+
1
x

�s�M�j(0;+ ¥ ) �†

�… lim
x! 0+

f (x) = lim
x! 0+

�
x+

lnx+ 1
x

�
=

� ¥
0+ = � ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
x+

lnx
x

+
1
x

�
= + ¥ + 0+ 0 = + ¥ �†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

f 0(x) = 1+

� 1
x

�
x� lnx(1)

x2 �
1
x2 = 1+

1� lnx� 1
x2 = 1�

lnx
x2 =

x2 � lnx
x2

�H�i�E�i�A�˜�Ê�4�K�2h(x) = x2 � lnx �s�M�j(0;+ ¥ ) �ˆ

h0(x) = 2x�
1
x

=
2x2 � 1

x
= 0 () x =

1
p

2
�†

�A�u�J�š�T�F�“�F�L�Ë�u�Eh(x) �4�l�ˆ h
�

1
p

2

�
=

1
2

� ln
�

1
p

2

�
=

1+ ln2
2

> 0 �†

�<�n�7�s�E�yh(x) > 0;8x > 0 =) f 0(x) > 0;8x > 0 �†

�T�E�m�4�J�E�•f �s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �†

x

f 0(x)

f (x)

0 + ¥

+

� ¥

+ ¥+ ¥

�4 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

lim
x! + ¥

[ f (x) � x] = lim
x! + ¥

lnx+ 1
x

= 0+ 0 = 0 =) (d)y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�C�j�Â�x�6�s�D�"�F �ˆf (x) � x =
lnx+ 1

x
�ˆ
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�…x 2
�

0;
1
e

�
=) lnx+ 1 < 0 =) (C) �s�÷�´�6�s�™�³�J(d)�†

�…x =
1
e

=) (C) �³�A�}(d) �™�A�6�}�7�x�@�m �7
�

1
e

;
1
e

�
�†

�…x 2
�

1
e

;+ ¥
�

=) lnx+ 1 > 0 =) (C) �s�÷�´�6�s�M�j(d)�†

�5 �� �Q�6�}�™�³�F(C) �ˆ

x

y

O

x = 0
y = x

( 1
e; 1

e)
(1;2)

(C)

�M�x�Ó�A�}�C�j �‘�™

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1�
2 lnx

x
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆf 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ë�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�L�F�Q�}�Ï �† �L�2�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M�F�{�y�™�³�F

(C) �™�A�6�}M �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e� 2:7;
2
e

� 0:7�
 �†

�6 �� �2�x�@�A�}�A�u�J�šk �s�½�K�s�™�F�j�™�³�F(C) �s�<�j�J�“�j�c�˜�Q�J�j�³�L 1�
2 lnx

x
= k �Ë�E�]�Q �† �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}

�s�½�K�™�³�F(C) �T�‚�2�ž(Ox) �E�i�6�F�Æ�• �A�}�:�Lx = 1;x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†
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�…�M�j�J�j�A�™�A�6�}0+ �ˆ

lim
x! 0+

f (x) = lim
x! 0+

�
1�

2 lnx
x

�
= 1� 2 lim

x! 0+

�
1
x

� lnx
�

�s�½�K�³�M�Á x ! 0+ �s�4�Ç�E
1
x

! + ¥ �E�i�6 lnx ! � ¥ =)
lnx
x

! � ¥ �ˆ

lim
x! 0+

f (x) = 1� 2(� ¥ ) = + ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L

�…�M�j�J�j�A�™�A�6�}+ ¥ �ˆ �Â�J�L�n�F�J�E�Ž�M�j�J�j�A�™�4�k�y lim
x! + ¥

lnx
x

= 0 �ˆ

lim
x! + ¥

f (x) = lim
x! + ¥

�
1�

2 lnx
x

�
= 1� 0 = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥

�3 �� �4�@�Æ�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆ �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�T�E�m�N�A�Ž�L�n�F�J�E�Ž
� u

v

� 0
=

u0v� uv0

v2 �ˆ

f 0(x) = 0� 2�
(lnx)0� x� (lnx)(x)0

x2 = � 2�
1
x � x� lnx

x2 =
2(lnx� 1)

x2

�…�s�½�K�Ò�Lx2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �s�Æ�y�Q�&�ˆ �u�Ef 0(x) �Õ�™�Q�‚�K�s�M�j�2�s�E�Ü�Jlnx� 1 �ˆ

f 0(x) = 0 () lnx� 1 = 0 () lnx = 1 () x = e

�£ �s�F�j0 < x < e �s�Æ�ylnx < 1 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�
 �†

�£ �s�F�jx > e �s�Æ�ylnx > 1 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�
 �†

�…�T�E�m�4�J�E�•f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�l�ˆ

f (e) = 1�
2 lne

e
= 1�

2
e

� 1� 0:74= 0:26

x

f 0(x)

f (x)

0 e + ¥

� �� +

+ ¥ + ¥

1�
2
e

1�
2
e

11

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7M �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �ˆ

�…�7�x�@�m �7�™�F�Q�H�›M �L�Ï�6(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2y = 1 �ˆ

f (x) = 1 () 1�
2 lnx

x
= 1 ()

2 lnx
x

= 0 () lnx = 0 () x = 1

�<�n�s�7�’�y�2�n�T�L�s�½�s�E�7�x�@�m �7M �4�lM(1;1) �†
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�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�™�A�6�}M(1;1) �4�l�ˆ

f 0(1) =
2(ln1� 1)

12 =
2(0� 1)

1
= � 2

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �™�A�6�}�7�x�@�m �7M(1;1) �4�l�ˆ

y� yM = f 0(1)(x� xM) () y� 1 = � 2(x� 1) () y = � 2x+ 3

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �ˆ

x

y

O 1 2 3 4 5 6

1

2

3

4

y = 1

(L)

(C)
M(1;1)

(e;1� 2
e)

�6 �� �H�i�Ê�2�Ü�7�x�E�o�E�]�Q �E�i�6�4�@�Æ�u�G�•�™�2�Ô �ˆ

�…�H�i�Ê�2�Ü�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L 1�
2 lnx

x
= k �Â�J�A�u�J�šk �ˆ

�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L�º�7�x�E�o�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}�s�<�2y = k �ˆ

�£ �s�F�jk < 1�
2
e

�ˆ �F�Æ�• �A�}y = k �J�i�E�³�A�}(C) �s�C=) �Q�J�j�³�L�µ�— �E�]�Q�†

�£ �s�F�jk = 1�
2
e

�ˆ �F�Æ�• �A�}y = k �F�{�y(C) �™�A�6�}�7�x�@�m �7�T�F�“�F�L�Ë=) �Q�J�j�³�L�Ë�E�]�Q�>�m�Fx = e �†

�£ �s�F�j1�
2
e

< k < 1 �ˆ �F�Æ�• �A�}y = k �³�A�}(C) �™�A�6�}�’ �7�x�@�m �7=) �Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’�†

�£ �s�F�jk � 1 �ˆ �F�Æ�• �A�}y = k �³�A�}(C) �™�A�6�}�‘ �7�x�@�m �7�4�A�}=) �Q�J�j�³�L�Ë�E�]�Q�t�A�J�o�K�4�A�}�†

�…�4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�ˆ

�7�x�s�É�yx 2 [1;e] �s�4�Ë�E
2lnx

x
� 0 =) f (x) = 1 �

2 lnx
x

� 1 �s�R�j�K f (x) � 1 �
2
e

> 0 �	�™�³�F�s�÷�s�M�j

�T�‚�2�ž�Õ�F�}�Q�m�j�Q�
 �ˆ

S=
Z e

1
f (x) dx=

Z e

1

�
1�

2 lnx
x

�
dx=

�
x� (lnx)2� e

1

�s�™�É�y
�
(lnx)2

� 0= 2lnx� (lnx)0=
2lnx

x
�†

S=
�
e� (lne)2�

�
�
1� (ln1)2�

= ( e� 1) � (1� 0) = e� 2

�9�x�E�o�Qe� 2:718 �s�4�Ç�ES= e� 2 � 0:72 �a�2�Â�™�2�Ô�u�G�•�†
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�M�x�Ó�A�}�C�j �’�•

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2
�

lnx
x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆf 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ë�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2 �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F(C)

�™�A�6�}M �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e� 2:7;
2
e

� 0:7�
 �†

�6 �� �2�x�@�A�}�A�u�J�šk �s�½�K�s�™�F�j�™�³�F(C) �s�<�j�J�“�j�c�˜�Q�J�j�³�L 1+ 2
�

lnx
x

�
= k �Ë�E�]�Q �† �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}

�2�x�@�A�}�s�½�K�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�F�Æ�• �A�}x = 1;x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�…�M�j�J�j�A�™�A�6�}0+ �ˆ lim
x! 0+

lnx
x

= � ¥ =) lim
x! 0+

f (x) = � ¥ �†

�<�n�s�7�’�yx = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�…�M�j�J�j�A�™�A�6�}+ ¥ �ˆ lim
x! + ¥

lnx
x

= 0 =) lim
x! + ¥

f (x) = 1 �†

�<�n�s�7�’�yy = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�N �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) = 2�
1
x � x� lnx

x2 =
2(1� lnx)

x2

�…�Q�&�ˆ �ˆ f 0(x) = 0 () 1� lnx = 0 () x = e �†

�£ �s�M�j�7�s�Æ�š �y(0;e) �ˆ 1� lnx > 0 =) f 0(x) > 0 �	�s�2�j�E�
 �†

�£ �s�M�j�7�s�Æ�š �y(e;+ ¥ ) �ˆ 1� lnx < 0 =) f 0(x) < 0 �	�7�m�y�
 �†

�…�T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�lf (e) = 1+
2
e

� 1+ 0:74= 1:74 �†
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x

f 0(x)

f (x)

0 e + ¥

+ �� �

� ¥ � ¥

1+
2
e
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�4 �� �7�x�@�m �7M �E�i�6�F�Æ�• �A�}�F�{�y(L) �ˆ

�…�™�F�Q�H�›�E�k�6 y = 1 �ˆ 1+
2lnx

x
= 1 () lnx = 0 () x = 1 =) M(1;1) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(1) =
2(1� 0)

1
= 2 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �ˆ

y� 1 = 2(x� 1) () y = 2x� 1

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �ˆ

x

y

O 1 2 3 4 5 6

� 1

1

2

3

y = 1

(L)

(C)

M(1;1)

(e;1+ 2
e)

�6 �� �H�i�Ê�2�Ü�7�x�E�o�E�]�Q �E�i�6�4�@�Æ�u�G�•�™�2�Ô �ˆ

�…�H�i�Ê�2�Ü�Q�J�j�³�L f (x) = k �ˆ

�£ �s�F�jk > 1+
2
e

�ˆ �Q�J�j�³�L�µ�— �E�]�Q�†

�£ �s�F�jk = 1+
2
e

�ˆ �Q�J�j�³�L�Ë�E�]�Q�>�m�Fx = e �†

�£ �s�F�j1 < k < 1+
2
e

�ˆ �Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’�†

�£ �s�F�jk � 1 �ˆ �Q�J�j�³�L�Ë�E�]�Q�t�A�J�o�K�4�A�}�†

�…�4�@�Æ�u�G�•�™�2�Ô�s�D�"�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�<�2y = 1 �7�x�s�É�yx 2 [1;e] �ˆ

�s�½�Kf (x) � 1 �s�M�j[1;e] �ˆ

S=
Z e

1
( f (x) � 1) dx=

Z e

1

2lnx
x

dx=
�
(lnx)2� e

1 = ( lne)2 � (ln1)2 = 1� 0 = 1

�<�n�s�7�’�yS= 1 �a�2�Â�™�2�Ô�u�G�•�†
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�M�x�Ó�A�}�C�j �’�‘

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2
�

1�
lnx
x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆf 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ë�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�L�F�Q�}�Ï �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M�F�{�y

�™�³�F(C) �™�A�6�}M �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e� 2:7;
2
e

� 0:7�
 �†

�6 �� �2�x�@�A�}�A�u�J�šk �s�½�K�s�™�F�j�™�³�F(C) �s�<�j�J�“�j�c�˜�Q�J�j�³�L 2
�

1�
lnx
x

�
= k �Ë�E�]�Q �† �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}

�2�x�@�A�}�s�½�K�™�³�F(C) �T�‚�2�ž(Ox) �E�i�6�F�Æ�• �A�}�:�Lx = 1;x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�… lim
x! 0+

f (x) = lim
x! 0+

2
�
1� lnx

x

�
= 2(1� (� ¥ )) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = lim
x! + ¥

2
�
1� lnx

x

�
= 2(1� 0) = 2 =) y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �4�@�Æ�s�<�L�j�s�N �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…f 0(x) = � 2�
1� lnx

x2 =
2(lnx� 1)

x2 �†

�…f 0(x) = 0 () lnx = 1 () x = e �†

�…f 0(x) < 0 �s�M�j(0;e) �E�i�6 f 0(x) > 0 �s�M�j(e;+ ¥ ) �†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�lf (e) = 2
�

1�
1
e

�
= 2�

2
e

� 2� 0:74= 1:26 �†

x

f 0(x)

f (x)

0 e + ¥

� �� +

+ ¥ + ¥

2�
2
e

2�
2
e
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�4 �� �7�x�@�m �7M �E�i�6�F�Æ�• �A�}�F�{�y(L) �ˆ
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�…�™�F�Q�H�›�E�k�6 y = 2 �ˆ 2
�

1�
lnx
x

�
= 2 () lnx = 0 () x = 1 =) M(1;2) �†

�…f 0(1) =
2(ln1� 1)

12 = � 2 �†

�…�Q�J�j�³�L�F�Æ�• �A�}(L) �ˆ y� 2 = � 2(x� 1) () y = � 2x+ 4 �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �ˆ

x

y

O 1 2 3 4 5 6

1

2

3

4

y = 2

(L)

(C)
M(1;2)

(e;2� 2
e)

�6 �� �H�i�Ê�2�Ü�]�Q �E�i�6�4�@�Æ�u�G�•�™�2�Ô �ˆ

�…�H�i�Ê�2�Ü�Q�J�j�³�L f (x) = k �ˆ

�£ k < 2�
2
e

�ˆ �µ�— �E�]�Q �†

�£ k = 2�
2
e

�ˆ �]�Q�>�m�Fx = e �†

�£ 2�
2
e

< k < 2 �ˆ �]�Q�H�j�L�s�G�ž�6�µ�’ �†

�£ k � 2 �ˆ �]�Q�t�A�J�o�K�4�A�} �†

�…�u�G�•�™�2�Ô�s�M�j[1;e] �ˆ

S=
Z e

1
2

�
1�

lnx
x

�
dx=

�
2x� (lnx)2� e

1 = ( 2e� 1) � (2� 0) = 2e� 3

�9�x�E�o�Qe� 2:718 �ˆ S= 2e� 3 � 2:44 �a�2�Â�™�2�Ô�u�G�•�†

�M�x�Ó�A�}�C�j �’�’

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2
�

lnx
x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�<�2�u�E(C) �†

�3 �� �4�@�Æ f 0(x) �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†
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�4 �� �L�2�7�x�@�m �7�™�F�Q�H�›M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2 �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M�F�{�y�™�³�F(C) �™�A�6�}
M �†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}(L) �2�’�m�6�A�™�J�)�K�t�A�J�o�K �†

�6 �� �2�x�@�A�}�A�u�J�šk �s�<�j�J�“�j�c�˜�Q�J�j�³�L 1+ 2
�

lnx
x

�
= k �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x! 0+

�
1+ 2lnx

x

�
= � ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

�
1+ 2lnx

x

�
= 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…f 0(x) =
2(1� lnx)

x2 �† f 0(x) = 0 () x = e �†

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (e) = 1+
2
e

� 1:74 �†

x

f 0(x)

f (x)

0 e + ¥

+ �� �

� ¥ � ¥

1+
2
e

1+
2
e
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�4 �� �7�x�@�m �7M �E�i�6�F�Æ�• �A�}�F�{�y �ˆf (x) = 1 () lnx = 0 () x = 1 =) M(1;1) �†
f 0(1) = 2 =) (L) : y� 1 = 2(x� 1) () y = 2x� 1 �†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}(L) �ˆ

x

y

O 1 2 3 4 5 6

� 1

1

2

3

y = 1

(L)

(C)

M(1;1)

(e;1+ 2
e)
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�6 �� �2�x�@�A�}�A�u�J�šk �s�<�j�J�“�j�c�˜�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �ˆ

�t�G�¡�2�Â�J�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �F�Æ�• �A�}�s�<�2y = k �³�A�}�™�³�F(C) �™�A�6�}�H�j�L�7�x�@�m �7�s�G�ž�6�µ�’ �M�m�y�™�Â�t�A �ˆ

1 < k < 1+
2
e

�M�x�Ó�A�}�C�j �’�“

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2
�

1�
lnx
x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆf 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ë�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�L�F�Q�}�Ï �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M�F�{�y

�™�³�F(C) �™�A�6�}M �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e� 2:7;
2
e

� 0:7�
 �†

�6 �� �2�x�@�A�}�A�u�J�šk �s�<�j�J�“�j�c�˜�Q�J�j�³�L 2
�

1�
lnx
x

�
= k �Ë�E�]�Q �† �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�F(C)

�T�‚�2�ž(Ox) �F�Æ�• �A�}x = 1 �E�i�6 x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�4�lD = ( 0;+ ¥ ) �†

�… lim
x! 0+

f (x) = lim
x! 0+

2
�
1� lnx

x

�
= 2(1� (� ¥ )) = + ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = lim
x! + ¥

2
�
1� lnx

x

�
= 2(1� 0) = 2 =) y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�N �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…f 0(x) = � 2�
1� lnx

x2 =
2(lnx� 1)

x2 �†

�…�s�½�K�Ò�Lx2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �ˆ f 0(x) = 0 () lnx = 1 () x = e �†

�…f 0(x) < 0 �s�M�j(0;e) �E�i�6 f 0(x) > 0 �s�M�j(e;+ ¥ ) �†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�lf (e) = 2
�

1�
1
e

�
= 2�

2
e

� 1:26 �†
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�4 �� �7�x�@�m �7M �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �ˆ

�…�™�F�Q�H�›�E�k�6 y = 2 �ˆ 2
�

1�
lnx
x

�
= 2 () lnx = 0 () x = 1 =) M(1;2) �†

�…f 0(1) =
2(ln1� 1)

12 = � 2 �†

�…�Q�J�j�³�L�F�Æ�• �A�}(L) �ˆ y� 2 = � 2(x� 1) () y = � 2x+ 4 �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K �ˆ

x

y

O 1 2 3 4 5 6

1

2

3

4

y = 2

(L)

(C)
M(1;2)

(e;2� 2
e)

�6 �� �2�x�@�A�}�A�u�J�šk �E�i�6�4�@�Æ�u�G�•�™�2�Ô �ˆ

�…�t�G�¡�2�Â�J�Â�Í�6�T�s�B�L�Ê�Hf (x) � 2�
2
e

�º�E �i�7�ƒ �Æ�x�c� �̃Q�J�j�³�L2
�

1�
lnx
x

�
= k �Ë�E�]�Q () k � 2�

2
e

� 1:26

�†

�…�4�@�Æ�u�G�•�™�2�Ô�s�M�j[1;e] �ˆ

S=
Z e

1
2

�
1�

lnx
x

�
dx=

�
2x� (lnx)2� e

1 = ( 2e� 1) � (2� 0) = 2e� 3

�9�x�E�o�Qe� 2:718 �ˆ S= 2e� 3 � 2:44 �a�2�Â�™�2�Ô�u�G�•�†
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�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1�
lnx
x3 �s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}x = 3
p

e �† �4�@�Æf ( 3
p

e) �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›M �L�Ï�6�t�3�ž�s�³�6(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2 �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T) �t�<�M

�F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7M �†

�5 �� �Q�6�}�F�Æ�• �A�}(T) �E�i�6�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e � 2:7; 3
p

e � 1:4;
1
3e

� 0:12�
 �† �2�x�@�A�}�A�u�J�šk

�s�<�j�J�“�j�c�˜�N�i�Q�J�j�³�L 1�
lnx
x3 > k �s�G�•�#�6�È�• �A�}�7�x�s�É�y�™�4�F�}x > 0 �s�½�K�s�™�F�j�t�3�ž�s�³�6(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�…�M�j�J�j�A�™�A�6�}0+ �ˆ

lim
x! 0+

f (x) = lim
x! 0+

�
1�

lnx
x3

�
= 1� lim

x! 0+

�
1
x3 � lnx

�
= 1� (+ ¥ )( � ¥ ) = + ¥

�<�n�s�7�’�yx = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�…�M�j�J�j�A�™�A�6�}+ ¥ �ˆ �Â�J�L�n�F�J�E�Ž�M�j�J�j�A�™�4�k�y lim
x! + ¥

lnx
xa = 0 �	�7�x�s�É�ya = 3 > 0�
 �ˆ

lim
x! + ¥

f (x) = lim
x! + ¥

�
1�

lnx
x3

�
= 1� 0 = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�T�E�m�N�A�Ž�L�n�F�J�E�Ž�s�<�L�j�s�N�G�M�t�7�2 �ˆ

f 0(x) = 0�
(lnx)0� x3 � (lnx)(x3)0

(x3)2 = �
1
x � x3 � 3x2 lnx

x6 = �
x2(1� 3 lnx)

x6 =
3lnx� 1

x4

�…�s�½�K�Ò�Lx4 > 0 �7�x�s�É�y�™�4�F�}x > 0 �s�Æ�y�Q�&�f̂ 0(x) �<�n�7�Q�&�3̂ lnx� 1 �ˆ

f 0(x) = 0 () 3 lnx� 1 = 0 () lnx =
1
3

() x = e1=3 = 3
p

e

�£ �s�F�j0 < x < 3
p

e �ˆ 3 lnx� 1 < 0 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�£ �s�F�jx > 3
p

e �ˆ 3 lnx� 1 > 0 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†
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�…�<�n�s�7�’�yf �Ë�E�A�u�J�š�T�F�“�F�L�Ë�½�7�}�´�A�™�A�6�}x = 3
p

e �4�l�ˆ

f ( 3
p

e) = 1�
ln(e1=3)
(e1=3)3

= 1�
1
3

e
= 1�

1
3e

� 1� 0:12= 0:88

x

f 0(x)

f (x)

0 3
p

e + ¥

� �� +

+ ¥ + ¥

1�
1
3e

1�
1
3e

11

�4 �� �7�x�@�m �7�™�F�Q�H�›M �E�i�6�F�Æ�• �A�}�F�{�y(T) �ˆ

�…�L�2M �ˆ f (x) = 1 () 1�
lnx
x3 = 1 () lnx = 0 () x = 1 =) M(1;1) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(1) =
3ln1� 1

14 =
0� 1

1
= � 1 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �™�A�6�}M(1;1) �ˆ

y� 1 = � 1(x� 1) () y = � x+ 2

�5 �� �Q�6�}�F�Æ�• �A�}(T) �™�³�F(C) �E�i�6�s�½�y�™�Ò�K�N�i�Q�J�j�³�L �ˆ

x

y

O 1 2 3 4 5

1

2

3

y = 1

(T)

(C)M(1;1)

( 3
p

e;1� 1
3e)

�…�2�x�@�A�}k �s�<�j�J�“�j�c�˜1�
lnx
x3 > k �7�x�s�É�y�™�4�F�}x > 0 �ˆ

�N�i�Q�J�j�³�L f (x) > k �7�x�s�É�y�™�4�F�}x > 0 �Ë�E�E�‚�K�Ã�™�³�F(C) �Ä�x�6�J�n�M�Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}�s�<�2y = k �†

�s�½�K�Ò�L�A�u�J�š�T�F�“�F�L�Ë�½�7�}�´�A�u�E�T�E�m�4�J�E�•f �4�lfmin = 1�
1
3e

�s�Æ�y�N�i�Q�J�j�³�L�s�G�•�#�6�È�• �A�}�7�x�s�É�y�™�4�F�}x > 0

�M�m�y�™�Â�t�A �ˆ

k < fmin () k < 1�
1
3e
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�M�x�Ó�A�}�C�j �’�•

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Kf (x) = x� 1� 2 ln
�

1�
1
x

�
�E�i�6�Ë�E�™�³�F(C) �†

�2 �� �Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef �s�M�j�7�s�Æ�š �y(1;+ ¥ ) �†

�3 �� �4�@�Æ lim
x! 1+

f (x) �E�i�6 lim
x! + ¥

f (x) �L�o�7�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �†

�4 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�5 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L f (x) = 3 �Ë�E�]�Q�t�A�J�o�K�4�A�}�s�M�j�7�s�Æ�š �y[2;+ ¥ ) �†

�6 �� �4�@�Æ�™�2�Ô�u�G�•A �u�E�t�G�’�2�F�š�6�}�3�@�‹ �s�½�K�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}(L) : y = x� 1 �7�x�s�É�y2 � x � 4 �	�s�4�c�˜
ln2 � 0:7; ln3 � 1:1�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef �ˆ

�…�T�E�m�4�J�E�•�Ë�E�E�‚�K�³�M�Á1�
1
x

> 0 ()
x� 1

x
> 0 () x 2 (� ¥ ;0) [ (1;+ ¥ ) �† �s�M�j�7�s�Æ�š �y(1;+ ¥ )

�T�E�m�4�J�E�•�º�F�} �E�i�6�Ë�E�s�<�L�j�s�N�º�E�i�7�ƒ �†
�…�Q�L�s�Q�Lf (x) = x� 1� 2[ln(x� 1) � lnx] �ˆ

f 0(x) = 1� 2
�

1
x� 1

�
1
x

�
= 1�

2
x(x� 1)

=
x(x� 1) � 2

x(x� 1)
=

x2 � x� 2
x(x� 1)

�…�s�½�Kx2 � x� 2 = ( x� 2)(x+ 1) �s�R�j�K�7�x�s�É�yx > 1 �s�4�Ç�Ex(x� 1) > 0 �E�i�6 x+ 1 > 0 �s�Æ�y �ˆ

f 0(x) = 0 () x� 2 = 0 () x = 2

�£ �s�F�j1 < x < 2 �s�Æ�yf 0(x) < 0 =) f �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A �†

�£ �s�F�jx > 2 �s�Æ�yf 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A �†

�…�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �4�l�ˆ

f (2) = 2� 1� 2 ln
�

1�
1
2

�
= 1� 2 ln

�
1
2

�
= 1+ 2ln2� 1+ 2(0:7) = 2:4

�3 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A �ˆ

�…�³�M�Á x ! 1+ �s�4�Ç�E1�
1
x

! 0+ =) ln
�

1�
1
x

�
! � ¥ �ˆ

lim
x! 1+

f (x) = 1� 1� 2(� ¥ ) = + ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L

�…�³�M�Á x ! + ¥ �s�4�Ç�E
1
x

! 0 =) 1�
1
x

! 1 =) ln
�

1�
1
x

�
! 0 �ˆ

lim
x! + ¥

f (x) = + ¥ � 1� 0 = + ¥
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�…�H�i�E�i�A�˜�M�j�J�j�A�u�E�G�M�<�2f (x) � (x� 1) �ˆ

lim
x! + ¥

[ f (x) � (x� 1)] = lim
x! + ¥

�
� 2 ln

�
1�

1
x

��
= � 2 ln1= 0

�<�n�s�7�’�y�F�Æ�• �A�}(L) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�4 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ

x

f 0(x)

f (x)

1 2 + ¥

� �� +

+ ¥ + ¥

1+ 2ln21+ 2ln2

+ ¥+ ¥

x

y

O 1 2 3 4 5 6

1

2

3

4

5

x = 1 y = x� 1
(C)

(2;1+ 2ln2)

�5 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L f (x) = 3 �Ë�E�]�Q�t�A�J�o�K�4�A�}�s�M�j[2;+ ¥ ) �ˆ

�…�s�M�j�7�s�Æ�š �y[2;+ ¥ ) �T�E�m�4�J�E�•f �º�F�} �E�i�6�s�2�j�E�½�7�}�´�A �†

�…�A�u�J�š�s�÷�7�m�6�7�s�Æ�š �y �ˆf (2) = 1+ 2ln2� 2:39< 3 �E�i�6 lim
x! + ¥

f (x) = + ¥ > 3 �†

�…�s�½�K32 [ f (2);+ ¥ [ �Â�J�™�C�k�Q�Ž�j�F�C�A�u�J�š�2�Á�Ž �M �T�E�m�4�J�E�•f �F�s�6�~�j�A�Ç�E�º�T�E�m�N�A�Ž�E�•�J�o�K�C�M�}�J�o�K �<�n�s�7�’�y�Q�J�j�³�L

f (x) = 3 �Ë�E�]�Q�t�A�J�o�K�4�A�}x0 2 [2;+ ¥ ) �†

�6 �� �4�@�Æ�™�2�Ô�u�G�•A �ˆ

�…�7�x�s�É�y�™�4�F�}x � 2 �s�4�Ç�E1�
1
x

< 1 =) ln
�

1�
1
x

�
< 0 =) � 2 ln

�
1�

1
x

�
> 0 �<�n�s�7�’�y�™�³�F(C) �Q�•�i�A�s�÷

�´�6�s�M�j�F�Æ�• �A�}(L) �º�E �i�7�ƒ �ˆ

A =
Z 4

2
[ f (x) � (x� 1)] dx= � 2

Z 4

2
ln

�
x� 1

x

�
dx= 2

Z 4

2
[lnx� ln(x� 1)] dx
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�…�™�H�j�J�j�C�j�N�u�Elnu �4�lulnu� u �ˆ
Z

[lnx� ln(x� 1)] dx= [ xlnx� x] � [(x� 1) ln(x� 1) � (x� 1)] = xlnx� (x� 1) ln(x� 1) � 1

�…�9�x�E�o�Q�™�H�x�t�<�E�H�j2 �<�M�}4 �ˆ

[xlnx� (x� 1) ln(x� 1)]4
2 = ( 4 ln4� 3 ln3) � (2 ln2� 1 ln1)

= ( 8 ln2� 3 ln3) � 2 ln2= 6ln2� 3 ln3

A = 2(6 ln2� 3 ln3) = 12ln2� 6 ln3

�9�x�E�o�Qln2 � 0:7; ln3 � 1:1 �ˆ

A = 12(0:7) � 6(1:1) = 8:4� 6:6 = 1:8 =) A = 1:8 �a�2�Â�™�2�Ô�u�G�•

�M�x�Ó�A�}�C�j �’�–

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx 2 D = ( � ¥ ;0) [ (1;+ ¥ ) �s�½�Ky = f (x) = �
x
2

+ ln
�

x� 1
x

�
�s�R�j�K�Ë�E

�t�3�ž�s�³�6(C) �†

�2 �� �4�@�Æ lim
x!� ¥

f (x); lim
x! + ¥

f (x); lim
x! 0�

f (x) �E�i�6 lim
x! 1+

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�Ä�x�6�H�j�L�u�E(C) �†

�3 �� �4�@�Æ �E�i�6�Q�i�2�Ü�Q�&�ˆ f 0(x) �s�½�K�<�k�6�Ã x(x � 1) > 0 �7�x�s�É�y�™�4�F�}x 2 D �† �4�@�Æ�A�u�J�š�T�F�“�F�L�Ë �E�i�6

�T�A�i�F�L�Ë�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(L) : y = �
x
2

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�t�3�ž�s�³�6(C) �	�K�2 e� 2:7; ln2 � 0:7�
 �† �L�2�A�u�J�ša �s�<�j�J�“�j�c� �̃Q�J�j�³�L �
x
2

+ ln
�

x� 1
x

�
= a

�Ë�E�]�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A�:�L �ˆ

�… lim
x!� ¥

f (x) = � � ¥
2 + ln1 = + ¥ �†

�… lim
x! + ¥

f (x) = � + ¥
2 + ln1 = � ¥ �†

�…�³�M�Á x ! 0� �s�4�Ç�E
x� 1

x
!

� 1
0� = + ¥ =) lim

x! 0�
f (x) = 0+ ¥ = + ¥ �ˆ

x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L

�…�³�M�Á x ! 1+ �s�4�Ç�E
x� 1

x
!

0+

1
= 0+ =) lim

x! 1+
f (x) = � 1

2 + ( � ¥ ) = � ¥ �ˆ

x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L
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�3 �� �4�@�Æ�s�<�L�j�s�N �A�u�J�š�F�L�Ë �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N�u�Ef (x) = �
x
2

+ ln(x� 1) � lnx �ˆ

f 0(x) = �
1
2

+
1

x� 1
�

1
x

= �
1
2

+
1

x(x� 1)
=

� x(x� 1)+ 2
2x(x� 1)

=
� (x2 � x� 2)

2x(x� 1)

f 0(x) =
� (x� 2)(x+ 1)

2x(x� 1)

�…�s�M�j�t�<�E�2�x�@�A�}D �Ê�4�t�F�62x(x� 1) > 0 �º�E �i�7�ƒ �<�n�s�7�’�y�Q�&�ˆ �u�Ef 0(x) �<�n�7�Q�&�ˆ �Ê�4�K�2� (x� 2)(x+ 1) �ˆ

f 0(x) = 0 () x = � 1 �^ x = 2

�£ �7�x�s�É�yx 2 (� ¥ ; � 1) �ˆ f 0(x) < 0 �	�7�m�y�
 �†

�£ �7�x�s�É�yx 2 (� 1;0) �ˆ f 0(x) > 0 �	�s�2�j�E�
 �†

�£ �7�x�s�É�yx 2 (1;2) �ˆ f 0(x) > 0 �	�s�2�j�E�
 �†

�£ �7�x�s�É�yx 2 (2;+ ¥ ) �ˆ f 0(x) < 0 �	�7�m�y�
 �†

�…�A�u�J�š�F�L�Ë�s�D�"�F �ˆ

�£ �T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = � 1 �ˆ f (� 1) =
1
2

+ ln
�

� 2
� 1

�
=

1
2

+ ln2 � 0:5+ 0:7 = 1:2 �†

�£ �T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �ˆ f (2) = � 1+ ln
�

1
2

�
= � 1� ln2 � � 1� 0:7 = � 1:7 �†

x

f 0(x)

f (x)

� ¥ � 1 0 1 2 + ¥

� �� + d + �� �

+ ¥+ ¥

1
2 + ln21
2 + ln2

+ ¥ � ¥ � 1� ln2� 1� ln2

� ¥� ¥

�4 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(L) �ˆ

lim
x!� ¥

h
f (x) �

�
�

x
2

�i
= lim

x!� ¥
ln

�
x� 1

x

�
= ln1 = 0

�<�n�s�7�’�y�F�Æ�• �A�}(L) : y = �
x
2

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�5 �� �Q�6�}�™�³�F �E�i�6�H�i�Ê�2�Ü�]�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �ˆ
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x

y

O� 3 � 2 � 1 1 2 3 4

� 3

� 2

� 1

1

2

3

x = 1

y = � x
2(C)

(� 1; 1
2 + ln2)

(2; � 1� ln2)

�…�t�Q�›�6�L�2�A�u�J�ša �ˆ

�]�Q�T�N�i�9�…�Ë�E�u�E�Q�J�j�³�L�º�Õ�F�}�Q�m�j�Q�u�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �s�M�j�7�s�Æ�š �y(� ¥ ;0) �º�J�o�K�F�Æ�• �A�}�s�<�2y= a
�†
�s�M�j�7�s�Æ�š �y(� ¥ ;0) �T�E�m�4�J�E�•�7�m�y�H�j+ ¥ �<�M�}�A�u�J�š�T�F�“�F�L�Ë

1
2

+ ln2 �L�o�7�s�2�j�E�s�S�j�6�s�õ+ ¥ �N�i�; �†

�<�n�s�7�’�y�F�Æ�• �A�}y = a �³�A�}�t�3�’�6�´�6�s�8�›�6�	x < 0�
 �™�A�6�}�’ �7�x�@�m �7�s�G�ž�6�µ�’ �M�m�y�™�Â�t�A �ˆ

a >
1
2

+ ln2 � 1:2

�M�x�Ó�A�}�C�j �’�—

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�½�Ky = f (x) = � x� 2+
4ex

ex + 1
�s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �2�’�m�6

�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �³�M�Á x ! � ¥ �E�i�6 x ! + ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�F�·�Ÿ �;�Ã f 0(x) � 0 �7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �† �4�@�Æf 0(0); f (0) �s�R�j�K�Q�6�}�Â�Í�6

�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã�4�M�}�2�n�T�L�s�½�s�EO �º�7�x�@�m �7�L�F�A�} �E�i�6�º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†

�5 �� �4�@�Æ f (3) �s�R�j�K�Q�6�}�t�3�ž�s�³�6(C) �	�K�2 e3 � 20�
 �† �s�½�y�™�Ò�K�N�i�Q�J�j�³�L
4ex

ex + 1
� x+ 2 �s�½�K�s�™�F�j

�t�3�ž�s�³�6(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ
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�…�³�M�Á x ! � ¥ �s�4�Ç�Eex ! 0 =)
4ex

ex + 1
! 0 �ˆ

lim
x!� ¥

f (x) = + ¥ � 2+ 0 = + ¥

�s�R�j�K lim
x!� ¥

[ f (x) � (� x� 2)] = lim
x!� ¥

4ex

ex + 1
= 0 �ˆ

�<�n�s�7�’�y�F�Æ�• �A�}(d1) : y = � x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�…�³�M�Á x ! + ¥ �s�4�Ç�E
4ex

ex + 1
=

4
1+ e� x ! 4 �ˆ

lim
x! + ¥

f (x) = � ¥ � 2+ 4 = � ¥

�J�{�Ú�6�s�C�"�Af (x) � (� x+ 2) =
4ex

ex + 1
� 4 =

� 4
ex + 1

! 0 �ˆ

�<�n�s�7�’�y�F�Æ�• �A�}(d2) : y = � x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�N �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) = � 1+
4ex(ex + 1) � 4ex � ex

(ex + 1)2 = � 1+
4ex

(ex + 1)2 =
� (ex + 1)2 + 4ex

(ex + 1)2

f 0(x) =
� (e2x + 2ex + 1� 4ex)

(ex + 1)2 =
� (e2x � 2ex + 1)

(ex + 1)2 = �
(ex � 1)2

(ex + 1)2

�…�s�½�K�Ò�L(ex � 1)2 � 0 �E�i�6 (ex + 1)2 > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�4�Ä�;�Ç�E �ˆ

f 0(x) � 0 �7�x�s�É�y�™�4�F�}x 2 R

�…�™�A�6�}x = 0 �ˆ f 0(0) = �
(1� 1)2

(1+ 1)2 = 0 �E�i�6 f (0) = � 0� 2+
4(1)
1+ 1

= � 2+ 2 = 0 �†

�…�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�jR �†

x

f 0(x)

f (x)

� ¥ 0 + ¥

� �� �

+ ¥+ ¥

� ¥� ¥

0

0

�4 �� �7�x�@�m �7�L�F�A�} �E�i�6�G�ƒ�i�A�8�š�m�y �ˆ

�…�s�<�L�j�s�N�C�j�H�j�Lf 00(x) �ˆ

f 00(x) =
�
� 1+ 4ex(ex + 1)� 2� 0

= 4ex(ex + 1)� 2 � 8e2x(ex + 1)� 3 =
4ex(1� ex)
(ex + 1)3

f 00(x) = 0 () 1� ex = 0 () x = 0 �s�R�j�K f 00(x) �F�Ž�n�L�Q�&�ˆ �H�j�N�i�9�…�Ë�E�	x < 0�
 �s�õ�T�N�i�9�…�Ë�E�	x > 0�
 �™�A�6�}

x = 0 �<�n�s�7�’�y�7�x�@�m �7O(0;0) �º �7�x�@�m �7�L�F�A�}�†
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�…�s�G�•�#�6�È�• �A�}f (� x)+ f (x) �ˆ

f (� x) = x� 2+
4e� x

e� x + 1
= x� 2+

4
1+ ex

f (� x)+ f (x) = ( x� 2)+ ( � x� 2)+
4+ 4ex

1+ ex = � 4+ 4 = 0 = 2� 0

�<�n�s�7�’�yO(0;0) �º �G�ƒ�i�A�8�š�m�y�u�E�t�3�ž�s�³�6(C) �†

�5 �� �4�@�Æ f (3) �Q�6�}�™�³�F �E�i�6�s�½�y�™�Ò�K�N�i�Q�J�j�³�L �ˆ

�…f (3) = � 3� 2+
4e3

e3 + 1
� � 5+

4(20)
20+ 1

= � 5+
80
21

= �
25
21

� � 1:19 �†

x

y

O� 3 � 2 � 1 1 2 3

� 3

� 2

� 1

1

2

3

y = � x� 2

y = � x+ 2(C)

O(0;0)

(3; � 1:19)

�…�s�½�y�™�Ò�K�N�i�Q�J�j�³�L
4ex

ex + 1
� x+ 2 �ˆ

�N�i�Q�J�j�³�L�Q�J�J�n�M�E�k�6 �ˆ

� x� 2+
4ex

ex + 1
� 0 () f (x) � 0

�Â�J�™�³�F(C) �E�i�6�Â�Í�6�T�s�B�L�Ê�Hf (x) � 0 �³�M�Á�t�3�ž�s�³�6�Q�•�i�A�s�÷�´�6�s�M�j�^�³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q �t�<�M�™�A�*�N

�E�k�6 x � 0 �†
�<�n�s�7�’�y�Q�x�@�m�x �7�s�J�š�j�K�u�E�N�i�Q�J�j�³�L�4�lS= ( � ¥ ;0] �†

�M�x�Ó�A�}�C�j �’�˜

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = � x�
4 lnx

x
�s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}

(O;~i;~j) �†
�2 �� �4�@�Æ lim

x! 0+
f (x) �E�i�6 lim

x! + ¥
f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†
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�3 �� �F�·�Ÿ �;�Ã (L) : y = � x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6 (L) �†

�4 �� �F�·�Ÿ �;�Ã�s�<�L�j�s�Nf 0(x) < 0 �s�F�j�<�k�6�Ã x2 + 4� 4 lnx > 0 �7�x�s�É�yx > 0 �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �F�Æ�• �A�}

(D) �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7A �s�R�j�K�™�Q�F�E�k�6�F�Æ�• �A�}(L) �† �L�2�2�n�T�L�s�½�s�E�u�EA �E�i�6�Q�J�j�³�L�F�Æ�• �A�}(D) �†

�5 �� �Q�6�}(L); (D) �E�i�6 (C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e � 2:7;
4
e

� 1:5�
 �† �s�4�Â�6S(a) �º�™�2�Ô�u�G�•�2�x�@�A�}�s�½�K

�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A(L) �7�x�s�É�y1 � x � a �† �L�2�A�u�J�ša �s�<�j�J�“�j�c�˜S(a) = 2 �a�2�Â�™�2�Ô�u�G�• �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A�:�L �ˆ

�… lim
x! 0+

f (x) = lim
x! 0+

�
� x� 4� lnx

x

�
= 0� 4(� ¥ ) = + ¥ �ˆ

x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
� x� 4lnx

x

�
= � ¥ � 0 = � ¥ �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(L) �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x! + ¥

[ f (x) � (� x)] = lim
x! + ¥

�
� 4lnx

x

�
= 0 =) (L) : y = � x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�…�H�i�E�i�A�˜�Q�&�ˆ �u�Ef (x) � (� x) = �
4 lnx

x
�s�M�j(0;+ ¥ ) �ˆ

�£ �s�F�j0 < x < 1 �ˆ lnx < 0 =) f (x) � (� x) > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j(L) �†

�£ �s�F�jx = 1 �ˆ f (1) � (� 1) = 0 =) (C) �³�A�}(L) �™�A�6�}�7�x�@�m �7(1; � 1) �†

�£ �s�F�jx > 1 �ˆ lnx > 0 =) f (x) � (� x) < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J(L) �†

�4 �� �s�<�L�j�s�N �Â�Í�6�T�s�B�L�Ê�H �E�i�6�F�Æ�• �A�}�F�{�y(D) �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) = � 1� 4�
1
x � x� lnx

x2 = � 1�
4(1� lnx)

x2 =
� x2 � 4+ 4lnx

x2 = �
x2 + 4� 4 lnx

x2

�…�s�½�Kx2 + 4� 4 lnx > 0 �E�i�6 x2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �s�4�Ç�E �ˆ

f 0(x) < 0 �7�x�s�É�y�™�4�F�}x > 0 =) f �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j(0;+ ¥ )

x

f 0(x)

f (x)

0 + ¥

�

+ ¥ + ¥

� ¥� ¥
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�…�F�Æ�• �A�}(D) �™�Q�F�E�k�6 (L) : y = � x �Ë�E�E�‚�K�Ã�s�J�4�m�@�™�Ç�F�}�C�i�Q�s�Q�—�j� 1 �ˆ

f 0(xA) = � 1 () �
x2

A + 4� 4 lnxA

x2
A

= � 1 () 4� 4 lnxA = 0 () lnxA = 1 () xA = e

�…�T�L�s�½�s�E �ˆyA = f (e) = � e�
4 lne

e
= � e�

4
e

� � 2:7� 1:5 = � 4:2 �ˆ

A
�

e; � e�
4
e

�

�…�Q�J�j�³�L�F�Æ�• �A�}(D) �ˆ

y� yA = � 1(x� xA) () y�
�

� e�
4
e

�
= � (x� e) () y = � x�

4
e

�5 �� �Q�6�}�™�³�F �E�i�6�4�@�Æ�A�u�J�ša �ˆ

x

y

O 1 2 3 4 5

� 5

� 4

� 3

� 2

� 1

1

2

(L)

(D)
(C)

A(e; � e� 4
e)

�…�4�@�Æ�A�u�J�ša �ˆ

�7�x�s�É�yx 2 [1;a] �	�s�½�Ka > 1�
 �™�³�F(C) �Q�•�i�A�s�÷�´�6�s�™�³�J(L) �ˆ

S(a) =
Z a

1
[� x� f (x)] dx=

Z a

1

4lnx
x

dx=
�
2(lnx)2� a

1 = 2(lna)2 � 0 = 2(lna)2

S(a) = 2 () 2(lna)2 = 2 () (lna)2 = 1 () lna = 1 (�s�™�É�ya > 1) () a = e
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�M�x�Ó�A�}�C�j �’�™

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Kf (x) =
lnx
x2 �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�™�A�6�}x =
p

e �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}(d) �t�<�M�F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7M(1;0) �† �Q�6�}(d) �E�i�6 (C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2
p

e� 1:6;
1
2e

� 0:2�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�… lim
x! 0+

f (x) = lim
x! 0+

�
1
x2 � lnx

�
= (+ ¥ )( � ¥ ) = � ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = lim
x! + ¥

lnx
x2 = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…f 0(x) =
(lnx)0� x2 � (lnx)(x2)0

(x2)2 =
1
x � x2 � 2xlnx

x4 =
x(1� 2 lnx)

x4 =
1� 2 lnx

x3 �†

�…�s�½�Kx3 > 0 �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) = 0 () 1� 2 lnx = 0 () lnx =
1
2

() x = e1=2 =
p

e

�£ �s�F�j0 < x <
p

e �ˆ 1� 2 lnx > 0 =) f 0(x) > 0 �	�s�2�j�E�
 �†

�£ �s�F�jx >
p

e �ˆ 1� 2 lnx < 0 =) f 0(x) < 0 �	�7�m�y�
 �†

�…�<�n�s�7�’�yf �Ë�E�A�u�J�š�T�A�i�F�L�Ë�½�7�}�´�A�™�A�6�}x =
p

e �4�l�ˆ

f (
p

e) =
ln(e1=2)
(
p

e)2 =
1
2
e

=
1
2e

� 0:184

x

f 0(x)

f (x)

0
p

e + ¥

+ �� �

� ¥ � ¥

1
2e
1
2e

00

�4 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(d) �E�i�6�Q�6�}�™�³�F �ˆ
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�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(1) =
1� 2 ln1

13 =
1� 0

1
= 1 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(d) �™�A�6�}M(1;0) �ˆ

y� 0 = 1(x� 1) () y = x� 1

x

y

O 1 2 3 4 5

� 1

1

2

(d)

(C)

M(1;0)

(
p

e; 1
2e)

�M�x�Ó�A�}�C�j �“�•

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1�
2 lnx

x
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2 lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e� 2:7;
2
e

� 0:7�
 �†

�5 �� �4�@�Æ�™�2�Ô�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�F�Æ�• �A�}�:�Lx = 1;x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x! 0+

f (x) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆf 0(x) =
2(lnx� 1)

x2 �† f 0(x) = 0 () x = e �† �T�F�“�F�L�Ëf (e) = 1�
2
e

� 0:26 �†

x

f 0(x)

f (x)

0 e + ¥

� �� +

+ ¥ + ¥

1�
2
e

1�
2
e

11
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�4 �� �Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K �ˆ

x

y

O 1 2 3 4 5 6

1

2

3

4

y = 1
(C)

(1;1)

(e;1� 2
e)

�5 �� �4�@�Æ�™�2�Ô�u�G�•�t�G�’�2�F�š�6�}�ˆ

�7�x�s�É�yx 2 [1;e] �™�³�F(C) �Q�•�i�A�s�÷�´�6�s�™�³�J�Õ�Q�m�j�J�A�n�A�s�<�2y = 1 �ˆ

S=
Z e

1
[1� f (x)] dx=

Z e

1

2lnx
x

dx=
�
(lnx)2� e

1 = ( lne)2 � (ln1)2 = 1� 0 = 1

�<�n�s�7�’�yS= 1 �a�2�Â�™�2�Ô�u�G�•�†

�M�x�Ó�A�}�C�j �“�‘

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2+
lnx
x2 �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2 lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›I �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2 �† �Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2

e� 2:7;e0:5 � 1:65�
 �†

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�F�Æ�• �A�}�:�Lx = 1;x = e0:5 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�… lim
x! 0+

f (x) = 2+ lim
x! 0+

�
1
x2 � lnx

�
= 2+ (+ ¥ )( � ¥ ) = � ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = 2+ lim
x! + ¥

lnx
x2 = 2+ 0 = 2 =) y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†
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�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…f 0(x) = 0+
1
x � x2 � (lnx)(2x)

x4 =
x(1� 2 lnx)

x4 =
1� 2 lnx

x3 �†

�…�s�½�Kx3 > 0 �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) = 0 () 1� 2 lnx = 0 () lnx =
1
2

() x = e0:5 =
p

e� 1:65

�£ �s�F�j0 < x < e0:5 �ˆ f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ �s�F�jx > e0:5 �ˆ f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (e0:5) = 2+
0:5
e

= 2+ 1
2e � 2+ 0:18= 2:18 �†

x

f 0(x)

f (x)

0 e0:5 + ¥

+ �� �

� ¥ � ¥

2+
1
2e

2+
1
2e

22

�4 �� �7�x�@�m �7�™�F�Q�H�›I �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…f (x) = 2 () 2+
lnx
x2 = 2 () lnx = 0 () x = 1 =) I (1;2) �†

x

y

O 1 2 3 4 5

� 1

1

2

3

y = 2 (C)

I (1;2)

(e0:5;2+ 1
2e)

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�ˆ

�7�x�s�É�yx 2 [1;e0:5] �™�³�F(C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}y = 2 �ˆ

S=
Z e0:5

1
[ f (x) � 2]dx=

Z e0:5

1

lnx
x2 dx

�T�E�m�N�A�Ž�Õ�x�6�s�A�™�³�M�s�½�K�t�G�’�2 �ˆ �Â�6u = lnx =) du=
dx
x

�E�i�6 dv=
dx
x2 =) v = �

1
x

�ˆ

Z lnx
x2 dx= �

lnx
x

�
Z �

�
1
x2

�
dx= �

lnx+ 1
x
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S=
�
�

lnx+ 1
x

� e0:5

1
= �

0:5+ 1
e0:5 �

�
�

0+ 1
1

�
= 1�

1:5
e0:5 � 1�

1:5
1:65

= 1�
10
11

=
1
11

� 0:091

�<�n�s�7�’�yS= 1�
1:5
p

e
� 0:09 �a�2�Â�™�2�Ô�u�G�•�†

�M�x�Ó�A�}�C�j �“�’

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jI = ( 0;+ ¥ ) �s�½�Kf (x) =
x+ lnx

x2 �†

�" �� �s�4�c�˜�T�E�m�4�J�E�•h �2�x�@�A�}�s�M�jI �s�½�Kh(x) = � x+ 1� 2 lnx �† �4�@�Æh(1) �E�i�6�Q�i�2�Ü�T�s�B�L�Ê�H�u�Eh(x)

�	�J�i�E�A�™�J�*�N�c�˜�4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�
 �†

�# �� �2 �� �4�@�Æ�M�j�J�j�A�u�Ef (x) �™�A�6�}0+ �E�i�6�™�A�6�}+ ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �u�E�T�E�m�4�J�E�•f �†

�4 �� �F�·�Ÿ �;�Ã�s�÷�s�M�jI �
 f 0(x) �Ë�E�Q�&�ˆ �<�n�7h(x) �†

�5 �� �Ä�;�K�2�T�s�B�L�Ê�H�u�Ef �s�M�jI �L�o�7�Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�<�x�s�Á�y�™�Ò�K

�" �� �Q�i�2�Ü�T�E�m�4�J�E�•�9�x�E�o�Kh(x) �ˆ

�…h(1) = � 1+ 1� 2 ln1= 0� 0 = 0 �ˆ h(1) = 0 �†

�…�s�<�L�j�s�N �ˆh0(x) = � 1�
2
x

=
� x� 2

x
= �

x+ 2
x

�†

�…�7�x�s�É�y�™�4�F�}x > 0 �s�4�Ç�Ex+ 2 > 0 �E�i�6 x > 0 =) h0(x) < 0 �º�E �i�7�ƒ �†

�<�n�s�7�’�yh �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j(0;+ ¥ ) �†

�…�Ä�;�L�2�Q�&�ˆ �u�Eh(x) �ˆ

�£ �s�F�j0 < x < 1 �s�Æ�yh(x) > h(1) = 0 =) h(x) > 0 �†

�£ �s�F�jx > 1 �s�Æ�yh(x) < h(1) = 0 =) h(x) < 0 �†

�# �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) �ˆ

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�… lim
x! 0+

f (x) = lim
x! 0+

�
1
x + lnx

x2

�
= lim

x! 0+

x+ lnx
x2 �ˆ

�s�½�Kx+ lnx ! � ¥ �E�i�6 x2 ! 0+ �s�Æ�ylim
x! 0+

f (x) = � ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
1
x + lnx

x2

�
= 0+ 0 = 0 =) y = 0 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �ˆ

f 0(x) =
(x+ lnx)0� x2 � (x+ lnx)(x2)0

x4 =

�
1+ 1

x

�
x2 � 2x(x+ lnx)

x4
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f 0(x) =
x2 + x� 2x2 � 2xlnx

x4 =
x(� x+ 1� 2 lnx)

x4 =
� x+ 1� 2 lnx

x3 =
h(x)
x3

�4 �� �Q�&�ˆ �u�Ef 0(x) �ˆ

�s�½�Kx3 > 0 �7�x�s�É�y�™�4�F�}x 2 I = ( 0;+ ¥ ) �s�4�Ä�;�Ç�E �ˆ

f 0(x) �Ë�E�Q�&�ˆ �<�n�7h(x) �s�M�j�7�s�Æ�š �yI

�5 �� �T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…f 0(x) = 0 () h(x) = 0 () x = 1 �†

�…�s�M�j(0;1) �ˆ f 0(x) > 0 =) f �s�2�j�E�½�7�}�´�A �†

�…�s�M�j(1;+ ¥ ) �ˆ f 0(x) < 0 =) f �7�m�y�½�7�}�´�A �†

�…�T�A�i�F�L�Ë�s�D�"�F �ˆf (1) =
1+ ln1

12 = 1 �†

x

f 0(x)

f (x)

0 1 + ¥

+ �� �

� ¥ � ¥

11

00

x

y

O 1 2 3 4 5

� 1

1

2

(C)

(1;1)

a � 0:57

�M�x�Ó�A�}�C�j �“�“

�2 �� �s�4�Ë�E�T�E�m�4�J�E�•g �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kg(x) = x2 + lnx �†

�‘ �� �F�·�Ÿ �;�Ã g �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �L�o�7�4�@�Æg(1) �†

�’ �� �Ä�;�F�&�… �2�}�Ã �ˆ �s�F�jx � 1 �s�Æ�yx2 + lnx � 1 �s�R�j�K�s�F�j0 < x � 1 �s�Æ�yx2 + lnx � 1 �†

�“ �� �2�x�@�A�}�Q�&�ˆ �u�E�2�s�E�Ü�Jx2 + lnx� 1 �³�M�Á x 2 (0;+ ¥ ) �†

�3 �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kf (x) = x+ 1�
lnx
x

�E�i�6�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}

(O;~i;~j) �†
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�‘ �� �Q�i�2�Ü�M�j�J�j�A�u�Ef �™�A�6�}0+ �E�i�6 + ¥ �	�s�½�K�<�k�6�Ã lim
x! + ¥

lnx
x

= 0�
 �†

�’ �� �F�·�Ÿ �;�Ã�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f �4�lf 0(x) =
x2 + lnx� 1

x2 �†

�“ �� �s�™�F�j�M�C�‘�G�M�Q�x�@�o �La �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�” �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}D: y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6 D

�F�&�… �2�}�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›I �L�o�7�Q�6�}D �E�i�6 (C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Q�i�2�Ü�T�E�m�4�J�E�•g(x) = x2 + lnx �ˆ

�‘ �� g0(x) = 2x+
1
x

=
2x2 + 1

x
�† �s�½�Kx > 0 =) g0(x) > 0 �º�E �i�7�ƒ �<�n�s�7�’�yg �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j

(0;+ ¥ ) �†
�4�@�Æg(1) = 12 + ln1 = 1+ 0 = 1 �ˆ g(1) = 1 �†

�’ �� �s�½�Kg �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A �ˆ

�…�s�F�jx � 1 =) g(x) � g(1) () x2 + lnx � 1 �†

�…�s�F�j0 < x � 1 =) g(x) � g(1) () x2 + lnx � 1 �†

�“ �� �Q�&�ˆ �u�Ex2 + lnx� 1 �ˆ

�…�s�F�j0 < x < 1 �s�Æ�yx2 + lnx� 1 < 0 �	�Q�&�ˆ �<�2�
 �†

�…�s�F�jx = 1 �s�Æ�yx2 + lnx� 1 = 0 �†
�…�s�F�jx > 1 �s�Æ�yx2 + lnx� 1 > 0 �	�Q�&�ˆ �F�n�2�
 �†

�3 �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) = x+ 1�
lnx
x

�ˆ

�‘ �� �M�j�J�j�A �ˆ

�… lim
x! 0+

f (x) = 0+ 1� lim
x! 0+

� 1
x � lnx

�
= 1� (� ¥ ) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
x+ 1� lnx

x

�
= + ¥ + 1� 0 = + ¥ �†

�’ �� �4�@�Æ�s�<�L�j�s�N �ˆ

f 0(x) = 1+ 0�
1
x � x� lnx

x2 = 1�
1� lnx

x2 =
x2 � 1+ lnx

x2 =
x2 + lnx� 1

x2

�“ �� �Q�&�ˆ f 0(x) �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ�s�½�Kx2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �s�Æ�y�Q�&�f̂ 0(x) �<�n�7�Q�&�ˆ �Ê�4�K�2
x2 + lnx� 1 �ˆ

�…f 0(x) = 0 () x = 1 �†

�…�s�M�j(0;1) �ˆ f 0(x) < 0 =) f �7�m�y�½�7�}�´�A �†

�…�s�M�j(1;+ ¥ ) �ˆ f 0(x) > 0 =) f �s�2�j�E�½�7�}�´�A �†

�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F �ˆf (1) = 1+ 1�
ln1
1

= 2 �†
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x

f 0(x)

f (x)

0 1 + ¥

� �� +

+ ¥ + ¥

22

+ ¥+ ¥

�” �� �Õ�Q�m�j�J�A�n�A�s�™�C�AD �C�j�Â�x�6�s�D�"�F �E�i�6�Q�6�}�™�³�F �ˆ

�… lim
x! + ¥

[ f (x) � (x+ 1)] = lim
x! + ¥

�
� lnx

x

�
= 0 =) D: y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�…�C�j�Â�x�6�s�D�"�F �ˆ �H�i�E�i�A� f̃ (x) � (x+ 1) = �
lnx
x

�ˆ

�£ �s�M�j(0;1) �ˆ lnx < 0 =) �
lnx
x

> 0 =) (C) �s�÷�´�6�s�M�jD �†

�£ �™�A�6�}x = 1 �ˆ �³�A�}�µ�’ �™�A�6�}�7�x�@�m �7I(1;2) �†

�£ �s�M�j(1;+ ¥ ) �ˆ lnx > 0 =) �
lnx
x

< 0 =) (C) �s�÷�´�6�s�™�³�JD �†

x

y

O 1 2 3 4 5

1

2

3

4

5

D
(C)

I(1;2)

�M�x�Ó�A�}�C�j �“�”

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(1;+ ¥ ) �s�½�Kf (x) = � x+ 4+ ln
�

x+ 1
x� 1

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}1+ �E�i�6�™�A�6�}+ ¥ �†

�3 �� �F�·�Ÿ �;�Ã�s�M�j(1;+ ¥ ) �s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f �4�lf 0(x) = �
x2 + 1

(x+ 1)(x� 1)
�† �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�Â�Í�6�T�s�B�L

�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}d1 : y= � x+ 4 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �† �F�·�Ÿ �;�Ã�7�x�s�É�y�™�4�F�}x> 1�

x+ 1
x� 1

> 1

�L�o�7�Ä�;�L�2�C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6 d1 �†
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�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7B �s�M�j(C) �t�<�M�F�Æ�• �A�}�F�{�yd2 �Ë�E�s�J�4�m�@�™�Ç�F�}�C�i�Q�s�Q�—�j�
5
3

�E�i�6�Q�L�s�Q�L�Q�J�j�³�L

�F�Æ�• �A�}�F�{�yd2 �s�E�y �†

�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�Ad1 �E�i�6�F�Æ�• �A�}�F�{�yd2 �	�K�2 ln3 � 1:1 �E�i�6�<�k�6�Ã�™�³�F�³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�™�A�6�}x � 4:5�

�†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�…�³�M�Á x ! 1+ �s�4�Ç�E
x+ 1
x� 1

!
2

0+ = + ¥ =) ln
�

x+ 1
x� 1

�
! + ¥ �ˆ

lim
x! 1+

f (x) = � 1+ 4+ (+ ¥ ) = + ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L

�…�³�M�Á x ! + ¥ �s�4�Ç�E
x+ 1
x� 1

! 1 =) ln
�

x+ 1
x� 1

�
! 0 �ˆ

lim
x! + ¥

f (x) = � ¥ + 4+ 0 = � ¥

�3 �� �4�@�Æ�s�<�L�j�s�N �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�Q�L�s�Q�Lf (x) = � x+ 4+ ln(x+ 1) � ln(x� 1) �ˆ

f 0(x) = � 1+
1

x+ 1
�

1
x� 1

= � 1+
(x� 1) � (x+ 1)
(x+ 1)(x� 1)

= � 1�
2

x2 � 1
= �

x2 + 1
(x+ 1)(x� 1)

�…�s�½�K�Ò�L�7�x�s�É�y�™�4�F�}x > 1 �s�4�Ç�Ex2 + 1 > 0 �E�i�6 (x+ 1)(x� 1) = x2 � 1 > 0 �s�Æ�y �ˆ

f 0(x) < 0 �7�x�s�É�y�™�4�F�}x 2 (1;+ ¥ )

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j�7�s�Æ�š �y(1;+ ¥ ) �†

x

f 0(x)

f (x)

1 + ¥

�

+ ¥ + ¥

� ¥� ¥

�4 �� �Õ�Q�m�j�J�A�n�A�s�™�C�Ad1 �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x! + ¥

[ f (x) � (� x+ 4)] = lim
x! + ¥

ln
� x+ 1

x� 1

�
= ln1 = 0 =) d1 : y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�†

�…�7�x�s�É�y�™�4�F�}x > 1 �s�4�Ë�E
x+ 1
x� 1

=
(x� 1)+ 2

x� 1
= 1+

2
x� 1

> 1 �†



�s
�J

�s
�L

�"
�E

�C
�j�

”
�t�

G
�’�

2�
<

�x �s
�Á

�y
�™

�Ò
�K

������

�…�s�½�K�Ò�L
x+ 1
x� 1

> 1 =) ln
�

x+ 1
x� 1

�
> 0 =) f (x) � (� x+ 4) > 0 �ˆ

�<�n�s�7�’�y�™�³�F(C) �Q�•�i�A�s�÷�´�6�s�M�j�Õ�Q�m�j�J�A�n�A�s�™�C�Ad1 �º�E �i�7�ƒ �†

�5 �� �7�x�@�m �7B �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�yd2 �ˆ

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�s�Q�—�j�
5
3

�ˆ

f 0(x0) = �
5
3

() �
x2

0 + 1
x2

0 � 1
= �

5
3

() 3(x2
0 + 1) = 5(x2

0 � 1)

3x2
0 + 3 = 5x2

0 � 5 () 2x2
0 = 8 () x2

0 = 4 () x0 = 2 (�s�™�É�yx0 > 1)

�…�T�L�s�½�s�E�u�EB �ˆ y0 = f (2) = � 2+ 4+ ln
�

3
1

�
= 2+ ln3 � 2+ 1:1 = 3:1 �ˆ

B(2;2+ ln3)

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�yd2 �™�A�6�}B �ˆ

y� (2+ ln3) = �
5
3

(x� 2) () y = �
5
3

x+
10
3

+ 2+ ln3 () y = �
5
3

x+
16
3

+ ln3

�	�A�u�J�š�™�F�t�R�M �ˆy � � 1:67x+ 6:43�
 �†

�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�Ad1 �E�i�6�F�Æ�• �A�}�F�{�yd2 �ˆ

x

y

O 1 2 3 4 5 6

� 2

� 1

1

2

3

4

5

x = 1

d1

d2

(C)

B(2;3:1)

[4:5;0]
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�M�x�Ó�A�}�C�j �“�•

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR n f 0g �s�½�Kf (x) =
ex

x
�E�i�6�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x); lim
x!� ¥

f (x) �E�i�6 lim
x! 0

f (x) �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �†

�3 �� �4�@�Æ �E�i�6�Q�i�2�Ü�Q�&�ˆ �s�<�L�j�s�Nf 0(x) �† �F�·�Ÿ �;�Ã�T�E�m�4�J�E�•f �Ë�E�T�F�“�F�L�Ë�J�o�K �4�@�Æ�A�u�J�š�T�F�“�F�L�Ë�s�E�y

�E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}�F�{�y�E�k�6�™�³�F(C) �™�A�6�}�Õ�F�}�Q�m�j�Q x0 = 1 �º�F�Æ�• �A�}�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �†

�5 �� �Q�6�}�™�³�F(C) �† �s�™�F�j�™�³�F(C) �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L ex � mx= 0 �Ë�E�]�Q �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x!� ¥

ex

x = 0
� ¥ = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥ �†

�… lim
x! + ¥

ex

x = + ¥ �	�M�j�J�j�A�™�4�k�y�
 �†

�… lim
x! 0�

ex

x = 1
0� = � ¥ �E�i�6 lim

x! 0+

ex

x = 1
0+ = + ¥ �ˆ

�<�n�s�7�’�yx = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�3 �� �s�<�L�j�s�N �A�u�J�š�T�F�“�F�L�Ë �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆf 0(x) =
(ex)0� x� ex(x)0

x2 =
ex � x� ex

x2 =
ex(x� 1)

x2 �†

�…�s�½�Kex > 0 �E�i�6 x2 > 0 �7�x�s�É�y�™�4�F�}x 6= 0 �s�Æ�y�Q�&�f̂ 0(x) �<�n�7�Q�&�x̂ � 1 �ˆ

f 0(x) = 0 () x� 1 = 0 () x = 1

�£ �s�M�j(� ¥ ;0) �ˆ x� 1 < 0 =) f 0(x) < 0 �	�7�m�y�
 �†

�£ �s�M�j(0;1) �ˆ x� 1 < 0 =) f 0(x) < 0 �	�7�m�y�
 �†

�£ �s�M�j(1;+ ¥ ) �ˆ x� 1 > 0 =) f 0(x) > 0 �	�s�2�j�E�
 �†

�…�s�M�j�7�s�Æ�š �y(0;+ ¥ ) �T�E�m�4�J�E�•�7�m�y�H�j+ ¥ �<�M�}x = 1 �L�o�7�s�2�j�E�s�S�j�6�s�õ+ ¥ �N�i�; �<�n�s�7�’�yf �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F

�™�A�6�}x = 1 �4�l�ˆ

f (1) =
e1

1
= e� 2:72

x

f 0(x)

f (x)

� ¥ 0 1 + ¥

� � �� +

00

� ¥

+ ¥

ee

+ ¥+ ¥
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�4 �� �F�Æ�• �A�}�F�{�y�™�A�6�}x0 = 1 �ˆ

�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�4�lf 0(1) =
e1(1� 1)

12 = 0 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�4�ly� f (1) = 0(x� 1) () y = e �†

�s�½�K�Ò�L�F�Æ�• �A�}�s�E�y�Ë�E�C�™�J�6�}y = �s�B�L �s�Æ�y�Ï�º�F�Æ�• �A�}�s�<�2�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q (Ox) �†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�H�i�Ê�2�Ü�]�Q�Q�J�j�³�L ex � mx= 0 �ˆ

x

y

O� 3 � 2 � 1 1 2 3 4

� 2

� 1

1

2

3

4

5

(C)

y = e
(1;e)

�…�2�x�@�A�}�A�u�J�šm �ˆ

�Q�J�j�³�L ex � mx= 0 �ˆ

�£ �s�F�jx = 0 �ˆ e0 � 0 = 1 6= 0 �<�n�s�7�’�yx = 0 �J�i�E�t�J�E�º�]�Q�s�S�j�K �†

�£ �7�x�s�É�yx 6= 0 �ˆ ex � mx= 0 ()
ex

x
= m () f (x) = m �†

�]�Q�u�E�Q�J�j�³�L�º�Õ�F�}�Q�m�j�Q�u�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}�s�<�2y = m �ˆ

�£ �7�x�s�É�yx < 0 �ˆ �A�u�J�š�u�Ef (x) �Q�•�i�A�2�’�m�6�7�s�Æ�š �y(� ¥ ;0) �<�n�s�7�’�y�F�Æ�• �A�}y = m �t�A�6�t�A�³�A�}(C) �™�A�6�}�J�o�K�7�x�@�m �7

�º�E �i�7�ƒ �³�M�Á m< 0 �†

�£ �7�x�s�É�yx > 0 �ˆ �A�u�J�š�u�Ef (x) �Q�•�i�A�2�’�m�6�7�s�Æ�š �y[e;+ ¥ ) �<�n�s�7�’�y�F�Æ�• �A�}y = m �³�A�}(C) �³�M�Á m� e �†

�£ �7�x�s�É�y0 � m< e �ˆ �F�Æ�• �A�}y = m �J�i�E�³�A�}�™�³�F(C) �s�S�j�K �†

�<�n�7�s�E�y �Q�J�j�³�L�Ë�E�]�Q�M�m�y�™�Â�t�A �ˆ

m< 0 �^ m� e () m2 (� ¥ ;0) [ [e;+ ¥ )
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�M�x�Ó�A�}�C�j �“�–

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( 2x+ 1)e� 2x �s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j)
�†
�2 �� �4�@�Æ�M�j�J�j�A�u�Ef �³�M�Á x ! � ¥ �E�i�6 x ! + ¥ �L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �L�2�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�F(C) �E�i�6�T�‚�2�ž(Ox) �† �Q�i�2�Ü�Q�&�ˆ �u�Ef (x) �†

�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7A �† �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y(T)

�2�’�m�6�A�™�J�)�K�t�A�J�o�K �†

�6 �� �s�½�K�s�™�F�j�™�³�F(C) �7�n�L�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L (2x+ 1)e� 2x = m �Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R �†
�… lim

x!� ¥
f (x) = lim

x!� ¥
(2x+ 1)e� 2x = ( � ¥ )(+ ¥ ) = � ¥ �†

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
2x
e2x + 1

e2x

�
= 0+ 0 = 0 �	�Â�J�M�j�J�j�A�™�4�k�y lim

u! + ¥
u
eu = 0�
 �ˆ

�<�n�s�7�’�yy = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�T�E�m�N�A�Ž�L�n�F�J�E�Ž(uv)0= u0v+ uv0 �ˆ

f 0(x) = ( 2x+ 1)0� e� 2x + ( 2x+ 1)(e� 2x)0= 2e� 2x + ( 2x+ 1)( � 2e� 2x)

f 0(x) = 2e� 2x[1� (2x+ 1)] = 2e� 2x(� 2x) = � 4xe� 2x

�…�s�½�K�Ò�Le� 2x > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�y�Q�&�f̂ 0(x) �<�n�7�Q�&�ˆ� 4x �ˆ

f 0(x) = 0 () � 4x = 0 () x = 0

�£ �s�F�jx < 0 �ˆ � 4x > 0 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ �s�F�jx > 0 �ˆ � 4x < 0 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�…�T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�½�7�}�´�A�™�A�6�}x = 0 �4�l�ˆ

f (0) = ( 2(0)+ 1)e0 = 1� 1 = 1

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ �� �

� ¥� ¥
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�4 �� �7�x�@�m �7�™�F�Q�H�›A �E�i�6�Q�i�2�Ü�Q�&�ˆ �u�Ef (x) �ˆ

�…f (x) = 0 () (2x+ 1)e� 2x = 0 () 2x+ 1 = 0 () x = �
1
2

�ˆ

�<�n�s�7�’�y�7�x�@�m �7�™�F�Q�H�›�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q�4�lA
�

�
1
2

;0
�

�†

�…�s�½�Ke� 2x > 0 �º�E �i�7�ƒ �s�Æ�y�Q�&�ˆf (x) �<�n�7�Q�&�2̂x+ 1 �ˆ

�£ �s�F�jx < �
1
2

�ˆ f (x) < 0 �	�™�³�F�s�÷�´�6�s�™�³�J�T�‚�2�žOx�
 �†

�£ �s�F�jx = �
1
2

�ˆ f (x) = 0 �†

�£ �s�F�jx > �
1
2

�ˆ f (x) > 0 �	�™�³�F�s�÷�´�6�s�M�j�T�‚�2�žOx�
 �†

�5 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�™�A�6�}A
�

�
1
2

;0
�

�ˆ

f 0
�

�
1
2

�
= � 4

�
�

1
2

�
e� 2(� 1=2) = 2e1 = 2e� 5:44

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �™�A�6�}A �ˆ

y� 0 = 2e
�

x+
1
2

�
() y = 2ex+ e

x

y

O� 1 1 2 3 4

� 1

1

2

(T)

(C)

A(� 1
2;0)

(0;1)

�6 �� �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �ˆ

�Q�J�j�³�L (2x+ 1)e� 2x = m �Ë�E�]�Q�º�Õ�F�}�Q�m�j�Q�u�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}�s�<�2y = m �ˆ
�Â�J�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �ˆ

�…�³�M�Á x 2 (� ¥ ;0) �ˆ f (x) �s�2�j�E�H�j� ¥ �<�M�}1 �†

�…�³�M�Á x 2 (0;+ ¥ ) �ˆ f (x) �7�m�y�H�j1 �<�M�}0 �	�J�i�E�F�{�y0�
 �†

�<�n�s�7�’�y �F�Æ�• �A�}�s�<�2y = m �³�A�}�t�3�ž�s�³�6(C) �™�A�6�}�H�j�L�7�x�@�m �7�s�G�ž�6�µ�’ �M�m�y�™�Â�t�Am �Q�•�i�A�s�÷�7�s�Æ�š �y�A�u�J�š�T�F�“�F�L�Ë�´�6�7�m�6

0 �E�i�6�A�u�J�š�T�A�i�F�L�Ë1 �ˆ

0 < m< 1



������ �s�J�s�L�"�E�C�j�” �t�G�’�2�<�x�s�Á�y�™�Ò�K
�s

�J
�s

�L
�"

�E
�C

�j�
”

�t�
G

�’�
2�

<
�x �s

�Á
�y

�™
�Ò

�K
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�s�4�2�x�@�A�}�T�E�m�4�J�E�•f �s�M�jR n f 0g �s�½�Kf (x) =
ex

ex � 1
�E�i�6�Ë�E�™�³�F(C) �†

�2 �� �F�·�Ÿ �;�Ã�7�x�s�É�y�™�4�F�}x 6= 0 �s�4�Õ�7�Q�L�s�Q�Lf (x) = 1+
1

ex � 1
�† �4�@�Æ�M�j�J�j�A lim

x! + ¥
f (x) �E�i�6 lim

x!� ¥
f (x)

�L�o�7�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2�u�E(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�s�<�L�j�s�N�7�x�s�É�y�™�4�F�}x 6= 0 �4�@�Æ f 0(x) �Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H �4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E

�E�i�6�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �L�2�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �E�i�6�Q�J�j�³�L�F�Æ�• �A�}(T) �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x = 1 �†

�5 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y(T) �2�’�m�6�A�™�J�)�K�t�A�J�o�K �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Q�L�s�Q�L�F�x�t�F�š�6f (x) �E�i�6�4�@�Æ�M�j�J�j�A �ˆ

�…�Q�L�s�Q�L �ˆ

f (x) =
(ex � 1)+ 1

ex � 1
=

ex � 1
ex � 1

+
1

ex � 1
= 1+

1
ex � 1

�…�³�M�Á x ! + ¥ �s�4�Ç�Eex ! + ¥ =)
1

ex � 1
! 0 �ˆ

lim
x! + ¥

f (x) = 1+ 0 = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥

�…�³�M�Á x ! � ¥ �s�4�Ç�Eex ! 0 =)
ex

ex � 1
!

0
0� 1

= 0 �ˆ

lim
x!� ¥

f (x) = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�7�x�s�É�y�™�4�F�}x 6= 0 �Ê�4�t�F�6ex � 1 6= 0 �<�n�s�7�’�yf �Ë�E�s�<�L�j�s�N�º�E�i�7�ƒ �ˆ

f 0(x) =
�

1+
1

ex � 1

� 0

= �
(ex � 1)0

(ex � 1)2 = �
ex

(ex � 1)2

�…�s�½�K�Ò�Lex > 0 �E�i�6 (ex � 1)2 > 0 �7�x�s�É�y�™�4�F�}x 6= 0 �s�Æ�y �ˆ

f 0(x) < 0 �7�x�s�É�y�™�4�F�}x 2 (� ¥ ;0) [ (0;+ ¥ )

�<�n�s�7�’�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j�7�s�Æ�š �y(� ¥ ;0) �E�i�6�s�M�j(0;+ ¥ ) �†

�…�M�j�J�j�A�™�A�6�}0 �ˆ

�£ �³�M�Á x ! 0� �s�4�Ç�Eex � 1 ! 0� =) lim
x! 0�

f (x) = � ¥ �†
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�£ �³�M�Á x ! 0+ �s�4�Ç�Eex � 1 ! 0+ =) lim
x! 0+

f (x) = + ¥ �†

x

f 0(x)

f (x)

� ¥ 0 + ¥

� �

00

� ¥

+ ¥
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�4 �� �Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �™�A�6�}x = 1 �ˆ

�…�s�½�K lim
x! 0�

f (x) = � ¥ �s�Æ�yx = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�…�™�A�6�}x = 1 �ˆ

y0 = f (1) =
e

e� 1
�

2:718
1:718

� 1:58

f 0(1) = �
e

(e� 1)2 � �
2:718

(1:718)2 � � 0:92

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �ˆ

y�
e

e� 1
= �

e
(e� 1)2(x� 1) () y = �

e
(e� 1)2x+

e2

(e� 1)2

�5 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y(T) �ˆ

x

y

O� 3 � 2 � 1 1 2 3 4

� 2

� 1

1

2

3

4

y = 1 (C)

(T)

(1; e
e� 1)
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�M�x�Ó�A�}�C�j �“�˜

�2 �� �Â�6 g(x) = ( x� 1)ex + 1 �7�x�s�É�yx 2 R �† �4�@�Æg0(x) �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Eg �	�J�i�E�Ç�7�}�4�@�Æ�M�j�J�j�A�


�L�o�7�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �s�M�jR �†

�3 �� �T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( x� 2)ex + x �s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j)
�†

�‘ �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�’ �� �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�s�Æ�y �†

�“ �� �4�@�Æ f 0(x) �s�™�F�j�M�C�‘�G�M�t�G�’�2a �Q�i�2�Ü�Q�&�ˆf 0(x) �L�o�7�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�” �� �F�·�Ÿ �;�Ã�™�³�F(C) �Ë�E�7�x�@�m �7�L�F�A�}�J�o�K�t�<�M�™�A�*�N�4�@�Æ�2�n�T�L�s�½�s�E �s�R�j�K�™�A�6�}�7�x�@�m �7�L�F�A�}�s�E�y �F�Æ�• �A�}�F�{�y

�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �†

�• �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7�L�F�A�}�2�’�m�6�A�™�J�)�K�t�A�J�o�K �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Q�i�2�Ü�T�E�m�4�J�E�•g(x) = ( x� 1)ex + 1 �ˆ

�…�s�<�L�j�s�N �ˆg0(x) = 1� ex + ( x� 1)ex = xex �†

�…�s�½�Kex > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�yg0(x) �Ë�E�Q�&�ˆ �<�n�7x �ˆ

g0(x) = 0 () x = 0

�£ �s�F�jx < 0 �ˆ g0(x) < 0 =) g �º�T�E�m�4�J�E�•�7�m�y �†

�£ �s�F�jx > 0 �ˆ g0(x) > 0 =) g �º�T�E�m�4�J�E�•�s�2�j�E �†

�…�T�F�“�F�L�Ë�½�7�}�´�A�™�A�6�}x = 0 �4�lg(0) = ( 0� 1)e0 + 1 = � 1+ 1 = 0 �†

x

g0(x)

g(x)

� ¥ 0 + ¥

� �� +

00

�…�Ä�;�L�2�Q�&�ˆ g(x) �ˆ �s�½�K�Ò�L�A�u�J�š�T�F�“�F�L�Ë�u�Eg �4�l0 �s�Æ�y �ˆ

g(x) � 0 �7�x�s�É�y�™�4�F�}x 2 R (�s�Q�—�j0 () x = 0)

�3 �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) = ( x� 2)ex + x �ˆ

�‘ �� �4�@�Æ�M�j�J�j�A �ˆ

�…�³�M�Á x ! � ¥ �s�4�Ç�E(x� 2)ex = xex � 2ex ! 0 �ˆ

lim
x!� ¥

f (x) = 0+ ( � ¥ ) = � ¥
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�…�³�M�Á x ! + ¥ �s�4�Ç�E(x� 2)ex ! + ¥ �ˆ

lim
x! + ¥

f (x) = + ¥ + (+ ¥ ) = + ¥

�’ �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x!� ¥

[ f (x) � x] = lim
x!� ¥

(x� 2)ex = 0 �ˆ

�<�n�s�7�’�y�F�Æ�• �A�}(D) : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆ �H�i�E�i�A� f̃ (x) � x = ( x� 2)ex �s�½�Kex > 0 �ˆ

�£ �s�F�jx < 2 �ˆ x� 2 < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J(D) �†

�£ �s�F�jx = 2 �ˆ (C) �³�A�}(D) �™�A�6�}�7�x�@�m �7(2;2) �†

�£ �s�F�jx > 2 �ˆ x� 2 > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j(D) �†

�“ �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

f 0(x) = 1� ex + ( x� 2)ex + 1 = ( x� 1)ex + 1 = g(x)

�Â�J�M�C�‘�G�M�Q�x�@�o �La �s�4�Ç�Ef 0(x) = g(x) � 0 �7�x�s�É�y�™�4�F�}x 2 R �	�s�Q�—�j0 �™�A�6�}�7�x�@�m �7�s�Ä�Mx = 0�
 �†

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�jR �†

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ �� +

� ¥� ¥

+ ¥+ ¥

0

� 2

�” �� �7�x�@�m �7�L�F�A�} �E�i�6�F�Æ�• �A�}�F�{�y�™�Q�F�T�‚�2�žOx �ˆ

�…f 00(x) = g0(x) = xex �†

�…f 00(x) = 0 () x = 0 �s�R�j�K f 00(x) �F�Ž�n�L�Q�&�ˆ �H�j�T�N�i�9�…�Ë�E�	x < 0�
 �s�õ�N�i�9�…�Ë�E�	x > 0�
 �™�A�6�}x = 0 �<�n�s�7�’�y

�™�³�F(C) �Ë�E�7�x�@�m �7�L�F�A�}�™�A�6�}x = 0 �ˆ

y0 = f (0) = ( 0� 2)e0 + 0 = � 2 =) I (0; � 2) �º�7�x�@�m �7�L�F�A�}

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�™�A�6�}�7�x�@�m �7�L�F�A�}�4�lf 0(0) = g(0) = 0 �<�n�s�7�’�y�F�Æ�• �A�}�F�{�y�™�A�6�}I �Ë�E�Q�J�j�³�L �ˆ

y� (� 2) = 0(x� 0) () y = � 2 �º�F�Æ�• �A�}�s�<�2�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q (Ox)

�• �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y �ˆ
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x

y

O� 3 � 2 � 1 1 2 3

� 3

� 2

� 1

1

2

3

4 D

y = � 2

(C)

I (0; � 2)

(2;2)

�M�x�Ó�A�}�C�j �“�™

�2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �t�<�M�F�{�y�E�k�6�t�3�ž�s�³�6(H) �Â�6 y = xlnx� 1 �s�÷�™�A�6�}�7�x�@�m �7A(1; � 1) �†

�<�x�s�Á�y�™�Ò�K

�…�T�E�m�4�J�E�•y = f (x) = xlnx� 1 �Ë�E�t�<�E�2�x�@�A�}D = ( 0;+ ¥ ) �†

�…�s�G�•�#�6�È�• �A�}�7�x�@�m �7A(1; � 1) �ˆ

f (1) = 1� ln1� 1 = 0� 1 = � 1 =) A(1; � 1) 2 (H)

�…�4�@�Æ�s�<�L�j�s�Nf 0(x) �Â�J�L�n�F�J�E�Ž(uv)0= u0v+ uv0 �ˆ

f 0(x) = ( x)0lnx+ x(lnx)0� 0 = 1� lnx+ x�
1
x

= lnx+ 1

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y(L) �™�A�6�}�Õ�F�}�Q�m�j�Q xA = 1 �4�l�ˆ

f 0(1) = ln1+ 1 = 0+ 1 = 1

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �™�A�6�}�7�x�@�m �7A(1; � 1) �2�x�@�A�}�s�½�K�L�n�F�J�E�Ž �ˆ

y� yA = f 0(xA)(x� xA) () y� (� 1) = 1(x� 1)

y+ 1 = x� 1 () y = x� 2
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�M�x�Ó�A�}�C�j �”�•

�s�4�c�˜�T�E�m�4�J�E�•f (x) =
lnx
x2 �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �L�o�7�4�@�Æ�M�j�J�j�A lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2

�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�N�u�Ef �L�o�7�F�·�Ÿ �;�Ãf �Ë�E�T�A�i�F�L�Ë�™�A�6�}x =
p

e �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(d) �s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7M(1;0) �† �Q�6�}(d) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K

�	�K�2
p

e� 1:6;
1
2e

� 0:2�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�t�<�E�2�x�@�A�} �4�@�Æ�M�j�J�j�A �E�i�6�Ä�;�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�T�E�m�4�J�E�•f (x) =
lnx
x2 �Ë�E�E�‚�K�³�M�Á x > 0 �<�n�s�7�’�y�t�<�E�2�x�@�A�}�4�lD = ( 0;+ ¥ ) �†

�…�4�@�Æ�M�j�J�j�A�™�A�6�}0+ �ˆ

lim
x! 0+

f (x) = lim
x! 0+

�
1
x2 � lnx

�

�s�½�K lim
x! 0+

1
x2 = + ¥ �E�i�6 lim

x! 0+
lnx = � ¥ �Æ�x�c�˜(+ ¥ )( � ¥ ) = � ¥ �ˆ

lim
x! 0+

f (x) = � ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C)

�…�4�@�Æ�M�j�J�j�A�™�A�6�}+ ¥ �ˆ �Â�J�L�n�F�J�E�Ž�M�j�J�j�A�™�4�k�y lim
x! + ¥

lnx
xn = 0 �	�7�x�s�É�yn = 2 > 0�
 �ˆ

lim
x! + ¥

f (x) = lim
x! + ¥

lnx
x2 = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥

�3 �� �4�@�Æ�s�<�L�j�s�N �F�·�Ÿ �;�A�u�J�š�T�A�i�F�L�Ë �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N�Â�J�L�n�F�J�E�Ž
� u

v

� 0
=

u0v� uv0

v2 �ˆ

f 0(x) =
(lnx)0� x2 � (lnx)(x2)0

(x2)2 =
1
x � x2 � 2xlnx

x4 =
x� 2xlnx

x4 =
1� 2 lnx

x3

�…�s�½�K�Ò�Lx > 0 =) x3 > 0 �º�E �i�7�ƒ �s�Æ�y�Q�&�ˆ �u�Ef 0(x) �Õ�™�Q�‚�K�s�M�j�2�s�E�Ü�J1� 2 lnx �ˆ

f 0(x) = 0 () 1� 2 lnx = 0 () lnx =
1
2

() x = e1=2 =
p

e

�£ �7�x�s�É�y0 < x <
p

e �ˆ 1� 2 lnx > 0 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�
 �†
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�£ �7�x�s�É�yx >
p

e �ˆ 1� 2 lnx < 0 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�
 �†

�s�½�Kf 0(x) �F�Ž�n�L�Q�&�ˆ �H�j�N�i�9�…�Ë�E(+) �s�õ�T�N�i�9�…�Ë�E(� ) �™�A�6�}x =
p

e �Æ�x�c�˜f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�½�7�}�´�A�™�A�6�}

x =
p

e �4�l�ˆ

f (
p

e) =
ln(

p
e)

(
p

e)2 =
1
2
e

=
1
2e

� 0:184

x

f 0(x)

f (x)

0
p

e + ¥

+ �� �

� ¥ � ¥

1
2e
1
2e

00

�4 �� �L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(d) �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y(d) �™�A�6�}�7�x�@�m �7M(1;0) �4�l�ˆ

f 0(1) =
1� 2 ln1

13 =
1� 0

1
= 1

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(d) �2�x�@�A�}�s�½�K�L�n�F�J�E�Žy� yM = f 0(xM)(x� xM) �ˆ

y� 0 = 1(x� 1) () (d) : y = x� 1

x

y

O 1 2 3 4 5

� 1

1

2

(d)

(C)

M(1;0)

(
p

e; 1
2e)

�M�x�Ó�A�}�C�j �”�‘

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) =
1+ 2lnx

x2 �s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�F�&�… �2�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �L�o�7�F�·�Ÿ �;�Ãf (x) �Ë�E�T�A�i�F�L�Ë�J�o�K �s�R�j�K�4�@�Æ�A�u�J�š�T�A�i�F�L�Ë�s�Æ�y �†

�4 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�L�F�A�}�u�E�™�³�F(C) �†
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�5 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T) �F�{�y�s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7�t�<�M(C) �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q �†

�6 �� �4�@�Æ f
�

1
2

�
�E�i�6 f (2) �L�o�7�Q�6�}�F�Æ�• �A�}(T) �E�i�6�™�³�F(C) �† �s�½�K�s�™�F�j�™�³�F(C) �2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜

�Q�J�j�³�L
1+ 2lnx

x2 = m �Ë�E�]�Q �	�K�2 ln2 � 0:7�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�… lim
x! 0+

f (x) = lim
x! 0+

�
1
x2 + 2lnx

x2

�
= + ¥ + 2(� ¥ ) = � ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
1
x2 + 2lnx

x2

�
= 0+ 0 = 0 =) y = 0 �º�Õ�Q�m�j�J�A�n�A�s�<�2�†

�3 �� �s�<�L�j�s�N �E�i�6�A�u�J�š�T�A�i�F�L�Ë �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) =
(1+ 2lnx)0� x2 � (1+ 2lnx)(x2)0

x4 =
2
x � x2 � 2x(1+ 2lnx)

x4

f 0(x) =
2x� 2x� 4xlnx

x4 =
� 4xlnx

x4 = �
4 lnx
x3

�…�s�½�Kx3 > 0 �7�x�s�É�y�™�4�F�}x > 0 �s�Æ�y�Q�&�f̂ 0(x) �<�n�7�Q�&�ˆ� lnx �ˆ

f 0(x) = 0 () lnx = 0 () x = 1

�£ �s�F�j0 < x < 1 �ˆ lnx < 0 =) f 0(x) > 0 �	�s�2�j�E�
 �†

�£ �s�F�jx > 1 �ˆ lnx > 0 =) f 0(x) < 0 �	�7�m�y�
 �†

�…�T�A�i�F�L�Ë�½�7�}�´�A�™�A�6�}x = 1 �4�l�ˆ

f (1) =
1+ 2ln1

12 =
1+ 0

1
= 1

�4 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�7�x�@�m �7�L�F�A�} �ˆ

x

f 0(x)

f (x)

0 1 + ¥

+ �� �

� ¥ � ¥

11

00
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�…�s�<�L�j�s�N�C�j�H�j�Lf 00(x) �ˆ

f 00(x) = �
(4 lnx)0� x3 � 4 lnx� 3x2

x6 = �
4
x � x3 � 12x2 lnx

x6 = �
4x2(1� 3 lnx)

x6 =
4(3 lnx� 1)

x4

�…f 00(x) = 0 () 3 lnx� 1 = 0 () lnx =
1
3

() x = e1=3 = 3
p

e� 1:44 �†

�…�T�L�s�½�s�E�7�x�@�m �7�L�F�A�} �ˆ

f (e1=3) =
1+ 2

� 1
3

�

(e1=3)2
=

5
3

e2=3
=

5

3 3
p

e2
� 0:86

�<�n�s�7�’�y�7�x�@�m �7�L�F�A�}�4�l I
�

e1=3;
5

3e2=3

�
�†

�5 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �™�A�6�}�7�x�@�m �7�™�F�Q�H�›�E�k�6�T�‚�2�žOx �ˆ

�…f (x) = 0 () 1+ 2lnx = 0 () lnx = �
1
2

() x0 = e� 1=2 =
1

p
e

� 0:61 �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ

f 0(e� 1=2) = �
4

�
� 1

2

�

(e� 1=2)3
=

2
e� 3=2

= 2e3=2 = 2e
p

e� 2(2:72)(1:65) � 8:9

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �ˆ

y� 0 = 2e3=2
�

x� e� 1=2
�

() y = 2e3=2x� 2e

�6 �� �4�@�Æ�A�u�J�š �Q�6�}�™�³�F �E�i�6�H�i�Ê�2�Ü�]�Q �ˆ

�…f
�

1
2

�
=

1+ 2ln(1=2)
(1=2)2 = 4(1� 2 ln2) � 4(1� 1:4) = � 1:6 �†

�…f (2) =
1+ 2ln2

4
�

1+ 1:4
4

= 0:6 �†

x

y

O 1 2 3 4 5

� 2

� 1

1

2

(C)

(1;1)

( 1p
e;0)

( 1
2; � 1:6)

(2;0:6)
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�…�H�i�Ê�2�Ü�]�Q�u�E�Q�J�j�³�L f (x) = m �ˆ

�t�G�¡�2�Â�J�Â�Í�6�T�s�B�L�Ê�H �E�i�6�™�³�F(C) �ˆ

�£ �s�F�jm> 1 �ˆ �Q�J�j�³�L�µ�— �E�]�Q�†

�£ �s�F�jm= 1 �ˆ �Q�J�j�³�L�Ë�E�]�Q�>�m�Fx = 1 �†

�£ �s�F�j0 < m< 1 �ˆ �Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’�†

�£ �s�F�jm� 0 �ˆ �Q�J�j�³�L�Ë�E�]�Q�t�A�J�o�K�4�A�}�†

�<�n�s�7�’�y�Q�J�j�³�L�Ë�E�]�Q�M�m�y�™�Â�t�Am� 1 () m2 (� ¥ ;1] �†

�M�x�Ó�A�}�C�j �”�’

�s�4�c�˜�T�E�m�4�J�E�•f (x) = �
x
2

+ ln
�

x� 1
x

�
�s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K(O;~i;~j) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E �L�o�7�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �Q�i�2�Ü�Q�&�ˆf 0(x) �	�<�k�6�Ã x(x� 1) > 0�
 �E�i�6�4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}L : y = �
x
2

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F �†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �L�o�7�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L �
x
2

+ ln
�

x� 1
x

�
= m �Ë�E�]�Q�T�N�i�9�…�Ë�E�H�j�L

�s�G�ž�6�µ�’�	�K�2 ln2 � 0:7�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�t�<�E�2�x�@�A�} �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E �E�i�6�Ä�;�L�2�Õ�Q�m�j�J�A�n�A�:�L �ˆ

�…�T�E�m�4�J�E�•�Ë�E�E�‚�K�M�m�y�™�Â�t�A
x� 1

x
> 0 �E�i�6 x 6= 0 �ˆ

�Q�&�ˆ �u�E
x� 1

x
�N�i�9�…�Ë�E�³�M�Áx 2 (� ¥ ;0) [ (1;+ ¥ ) �†

�<�n�s�7�’�y�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�4�lD = ( � ¥ ;0) [ (1;+ ¥ ) �†

�…�4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E �ˆ

�£ lim
x!� ¥

f (x) = lim
x!� ¥

�
� x

2 + ln
� x� 1

x

��
= � � ¥

2 + ln1 = + ¥ + 0 = + ¥ �†

�£ lim
x! + ¥

f (x) = lim
x! + ¥

�
� x

2 + ln
� x� 1

x

��
= � + ¥

2 + ln1 = � ¥ + 0 = � ¥ �†

�£ �³�M�Á x ! 0� �s�4�Ç�E
x� 1

x
!

� 1
0� = + ¥ =) ln

�
x� 1

x

�
! + ¥ �ˆ

lim
x! 0�

f (x) = 0+ (+ ¥ ) = + ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C)

�£ �³�M�Á x ! 1+ �s�4�Ç�E
x� 1

x
!

0+

1
= 0+ =) ln

�
x� 1

x

�
! � ¥ �ˆ

lim
x! 1+

f (x) = �
1
2

+ ( � ¥ ) = � ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C)
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�3 �� �4�@�Æ�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆ �E�i�6�4�n�Q�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�Q�L�s�Q�Lf (x) = �
x
2

+ ln(x� 1) � lnx �	�7�x�s�É�yx > 1 �^ x < 0 �t�<�Mx� 1
x > 0�
 �ˆ

f 0(x) = �
1
2

+
1

x� 1
�

1
x

= �
1
2

+
x� (x� 1)
x(x� 1)

= �
1
2

+
1

x(x� 1)

f 0(x) =
� x(x� 1)+ 2

2x(x� 1)
=

� (x2 � x� 2)
2x(x� 1)

=
� (x� 2)(x+ 1)

2x(x� 1)

�…�s�½�K�Ò�Lx(x� 1) > 0 �7�x�s�É�y�™�4�F�}x2 D �s�Æ�y�Ê�4�t�F�62x(x� 1) > 0 �º�E �i�7�ƒ �† �<�n�s�7�’�y�Q�&�ˆ �u�Ef 0(x) �Õ�™�Q�‚�K

�s�M�j�2�s�E�Ü�J�Ê�4�K�2� (x� 2)(x+ 1) = � x2 + x+ 2 �ˆ

f 0(x) = 0 () � (x� 2)(x+ 1) = 0 () x = � 1 �^ x = 2

�£ �7�x�s�É�yx 2 (� ¥ ; � 1) �ˆ f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�£ �7�x�s�É�yx 2 (� 1;0) �ˆ f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ �7�x�s�É�yx 2 (1;2) �ˆ f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ �7�x�s�É�yx 2 (2;+ ¥ ) �ˆ f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�…�A�u�J�š�F�L�Ë�s�D�"�F �ˆ

�£ �T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = � 1 �4�lf (� 1) = �
� 1
2

+ ln
�

� 2
� 1

�
=

1
2

+ ln2 � 0:5+ 0:7 = 1:2 �†

�£ �T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �4�lf (2) = �
2
2

+ ln
�

1
2

�
= � 1� ln2 � � 1� 0:7 = � 1:7 �†

x

f 0(x)

f (x)

� ¥ � 1 0 1 2 + ¥

� �� + d + �� �

+ ¥+ ¥

1
2 + ln21
2 + ln2

+ ¥ � ¥ � 1� ln2� 1� ln2

� ¥� ¥

�4 �� �F�·�Ÿ �;�Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F �ˆ

�…�4�@�Æ�M�j�J�j�A�u�E�G�M�<�2 �ˆ

lim
x!� ¥

h
f (x) �

�
�

x
2

�i
= lim

x!� ¥
ln

�
x� 1

x

�
= lim

x!� ¥
ln

�
1�

1
x

�
= ln1 = 0

�<�n�s�7�’�y�F�Æ�• �A�}(L) : y = �
x
2

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �´�6 � ¥ �†

�…�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6 (L) �ˆ

�H�i�E�i�A�˜�Q�&�ˆ �u�Ef (x) �
�

�
x
2

�
= ln

�
1�

1
x

�
�ˆ

�£ �7�x�s�É�yx 2 (1;+ ¥ ) �ˆ
1
x

> 0 =) 1�
1
x

< 1 =) ln
�

1�
1
x

�
< 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}

(L) �†
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�£ �7�x�s�É�yx 2 (� ¥ ;0) �ˆ
1
x

< 0 =) 1�
1
x

> 1 =) ln
�

1�
1
x

�
> 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}

(L) �†

�5 �� �Q�6�}�Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �L�o�7�2�x�@�A�}�A�u�J�šm �ˆ

x

y

O� 3 � 2 � 1 1 2 3 4

� 3

� 2

� 1

1

2

3

x = 1

y = � x
2(C)

(� 1; 1
2 + ln2)

(2; � 1� ln2)

�…�2�x�@�A�}�A�u�J�šm �s�<�j�J�“�j�c�˜�Q�J�j�³�L�Ë�E�]�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �ˆ

�Q�J�j�³�L �
x
2

+ ln
�

x� 1
x

�
= m �Ë�E�]�Q�º�Õ�F�}�Q�m�j�Q�u�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}�s�<�2y = m �†

�s�<�j�J�“�j�c� �̃Q�J�j�³�L�Ë�E�]�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �M�m�y�™�Â�t�A�F�Æ�• �A�}y= m�³�A�}�t�3�’�6�´�6�s�8�›�6�u�E�™�³�F(C) �	�™�A�6�}�7�s�Æ�š �y

x < 0�
 �Ç�E�H�j�L�7�x�@�m �7�s�G�ž�6�µ�’ �†

�t�G�¡�2�Â�J�Â�Í�6�T�s�B�L�Ê�H �s�M�j�7�s�Æ�š �y(� ¥ ;0) �T�E�m�4�J�E�•f (x) �Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}x = � 1 �4�l f (� 1) =
1
2

+ ln2 � 1:2 �s�R�j�K�s�2�j�E�s�õ+ ¥ �Ä�x�6�Q�6�´�6 �†

�<�n�s�7�’�y�F�Æ�• �A�}y = m �³�A�}�™�³�F�™�A�6�}�H�j�L�7�x�@�m �7�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q�T�N�i�9�…�Ë�E �M�m�y�™�Â�t�A �ˆ

m>
1
2

+ ln2 � 1:2

�M�x�Ó�A�}�C�j �”�“

�2 �� �T�E�m�4�J�E�•g(x) = 2x2 � lnx+ 1 �2�x�@�A�}�7�x�s�É�yx> 0 �† �4�@�Æg0(x) �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Eg �	�s�½�K�J�i�E�Ç�7�}

�4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�
 �L�o�7�Ä�;�L�2�Q�&�ˆ �u�Eg(x) �†

�3 �� �s�4�c� �̃T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Kf (x) = 2x+
lnx
x

�7�x�s�É�yx > 0 �Ë�E�™�³�F(C) �A�x�Á�6�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}

(O;~i;~j) �	�a�2�Â1�D�N�
�†

�‘ �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �F�·�Ÿ �;�Ã f 0(x) =
g(x)
x2 �L�o�7�Ä�;�L�2�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef (x) �†

�’ �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef (x) �†
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�“ �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D) : y = 2x �º�Q�J �j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F

�E�k�6 (D) �†

�” �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �t�<�M�™�Q�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �Â�6�T�E�m�4�J�E�•f �†

�• �� �F�·�Ÿ �;�Ã�™�³�F(C) �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�s�÷�7�s�Æ�š �y[0:5;0:6] �† �4�@�Æf
�

1
2

�
�E�i�6 f (2) �L�o�7�Q�6�}�™�³�F

(C)�
 �F�Æ�• �A�}(T) �E�i�6 (D) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�s�4�c�˜ln2 = 0:7 �E�i�6 ln0:6 = � 0:5�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �Q�i�2�Ü�T�E�m�4�J�E�•g(x) = 2x2 � lnx+ 1 �s�M�j(0;+ ¥ ) �ˆ

�…�s�<�L�j�s�N �ˆg0(x) = 4x�
1
x

=
4x2 � 1

x
�†

�…�s�½�Kx > 0 �s�Æ�y �ˆ

g0(x) = 0 () 4x2 � 1 = 0 () x2 =
1
4

() x =
1
2

�£ �s�F�j0 < x <
1
2

�ˆ g0(x) < 0 =) g �º�T�E�m�4�J�E�•�7�m�y �†

�£ �s�F�jx >
1
2

�ˆ g0(x) > 0 =) g �º�T�E�m�4�J�E�•�s�2�j�E �†

�…�T�F�“�F�L�Ë�½�7�}�´�A�™�A�6�}x =
1
2

�4�l�ˆ

g
�

1
2

�
= 2

�
1
4

�
� ln

�
1
2

�
+ 1 =

1
2

+ ln2+ 1 =
3
2

+ ln2 � 1:5+ 0:7 = 2:2 > 0

x

g0(x)

g(x)

0 1
2 + ¥

� �� +

3
2 + ln23
2 + ln2

�…�s�½�K�Ò�L�A�u�J�š�T�F�“�F�L�Ëg
�

1
2

�
=

3
2

+ ln2 > 0 �s�4�Ä�;�Ç�E �ˆ

g(x) > 0 �7�x�s�É�y�™�4�F�}x 2 (0;+ ¥ )

�3 �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) = 2x+
lnx
x

�ˆ

�‘ �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�C�i�Q�s�î�T�s�B�L�Ê�H �ˆ

f 0(x) = ( 2x)0+
�

lnx
x

� 0

= 2+
1
x � x� lnx(1)

x2 = 2+
1� lnx

x2 =
2x2 � lnx+ 1

x2 =
g(x)
x2
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�s�½�K�Ò�Lg(x) > 0 �	�Â�J�Q�x�@�o �L�B�
�E�i�6 x2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �Æ�x�c�˜ �ˆ

f 0(x) > 0 �7�x�s�É�y�™�4�F�}x 2 (0;+ ¥ )

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �º�E �i�7�ƒ �†

�’ �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�… lim
x! 0+

f (x) = lim
x! 0+

�
2x+

lnx
x

�
= 0+ ( � ¥ ) = � ¥ �	�s�™�É�ylim

x! 0+

lnx
x = � ¥ �
 �†

�Æ�x�c�˜ �F�Æ�• �A�}x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E(C) �†

�… lim
x! + ¥

f (x) = lim
x! + ¥

�
2x+

lnx
x

�
= + ¥ + 0 = + ¥ �	�s�™�É�ylim

x! + ¥
lnx
x = 0�
 �†

x

f 0(x)

f (x)

0 + ¥

+

� ¥

+ ¥+ ¥

�“ �� �F�·�Ÿ �;�Õ�Q�m�j�J�A�n�A�s�™�C�A(D) : y = 2x �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F �ˆ

�…�H�i�E�i�A�˜�G�M�<�2 �ˆ

lim
x! + ¥

[ f (x) � 2x] = lim
x! + ¥

lnx
x

= 0

�<�n�7�s�E�y �F�Æ�• �A�}(D) : y = 2x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � 2x =
lnx
x

�Ë�E�Q�&�ˆ �<�n�7lnx �	�s�™�É�yx > 0�
 �ˆ

�£ �s�F�j0 < x < 1 =) lnx < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}(D) �†

�£ �s�F�jx = 1 =) f (1) = 2 = yD(1) =) (C) �³�A�}�F�Æ�• �A�}(D) �™�A�6�}�7�x�@�m �7(1;2) �†

�£ �s�F�jx > 1 =) lnx > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}(D) �†

�” �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �™�Q�F�E�k�6 (D) : y = 2x �ˆ

�F�Æ�• �A�}(T) k (D) () f 0(x0) = 2 �ˆ

2+
1� lnx0

x2
0

= 2 ()
1� lnx0

x2
0

= 0 () 1� lnx0 = 0 () x0 = e

�T�L�s�½�s�E�7�x�@�m �7�F�{�y �ˆy0 = f (e) = 2e+
lne
e

= 2e+
1
e

� 2(2:7)+ 0:37= 5:77 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �4�l�ˆ

y�
�

2e+
1
e

�
= 2(x� e) () (T) : y = 2x+

1
e

� 2x+ 0:37

�• �� �F�·�Ÿ �;�]�Q�2�’�m�6 [0:5;0:6] �4�@�Æ�A�u�J�š �E�i�6�Q�6�}�™�³�F �ˆ
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�…�s�M�j�7�s�Æ�š �y[0:5;0:6] �T�E�m�4�J�E�•f �º�F�} �E�i�6�s�2�j�E�½�7�}�´�A �ˆ

f (0:5) = 2(0:5)+
ln(1=2)

0:5
= 1� 2 ln2� 1� 2(0:7) = � 0:4 < 0

f (0:6) = 2(0:6)+
ln0:6
0:6

= 1:2+
� 0:5
0:6

� 1:2� 0:83= + 0:37> 0

�s�½�K�Ò�Lf (0:5) � f (0:6) < 0 �Â�J�™�C�k�Q�Ž�j�F�C�A�u�J�š�2�Á�Ž �M �t�3�ž�s�³�6(C) �³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q�™�A�6�}�7�x�@�m �7

�J�o�K�t�<�M�Ë�E�Õ�F�}�Q�m�j�Q a 2 [0:5;0:6] �†

�…�4�@�Æ�A�u�J�š �ˆ

f
�

1
2

�
= � 0:4; f (2) = 2(2)+

ln2
2

= 4+
0:7
2

= 4:35

x

y

O 1 2 3 4 5

� 1

1

2

3

4

5

(D)(T)

(C)

(1;2)

M(e;2e+ 1
e)

a

�M�x�Ó�A�}�C�j �”�”

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�y�™�4�F�}x > 0 �s�½�Ky = f (x) =
x2 + lnx+ 1

x
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �L�o�7�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �L�o�7�F�·�Ÿ �;�Ãf 0(x) > 0 �7�x�s�É�y�™�4�F�}x > 0 �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d) : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �† �4�@�Æf (2) �L�o�7�Q�6�}�t�3�ž�s�³�6(C) �E�i�6

�F�Æ�• �A�}(d) �	�K�2 ln2 � 0:7�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A�:�L �ˆ

�…�Q�L�s�Q�L �ˆf (x) = x+
lnx+ 1

x
�†
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�…�M�j�J�j�A�™�A�6�}0+ �ˆ lim
x! 0+

f (x) = 0+ lim
x! 0+

�
1
x

� (lnx+ 1)
�

= (+ ¥ )( � ¥ ) = � ¥ �ˆ

�<�n�s�7�’�yx = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�…�M�j�J�j�A�™�A�6�}+ ¥ �ˆ lim
x! + ¥

lnx+ 1
x

= 0 =) lim
x! + ¥

f (x) = + ¥ + 0 = + ¥ �†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) =
(x2 + lnx+ 1)0� x� (x2 + lnx+ 1) � 1

x2 =

�
2x+ 1

x

�
x� x2 � lnx� 1

x2

f 0(x) =
2x2 + 1� x2 � lnx� 1

x2 =
x2 � lnx

x2

�…�H�i�E�i�A�˜�2�s�E�Ü�Jx2 � lnx �s�M�j(0;+ ¥ ) �ˆ

�Â�6 f (x) = x2 � lnx =) f 0(x) = 2x�
1
x

=
2x2 � 1

x
�†

f 0(x) = 0 () x =
1

p
2

=) f min = f
�

1
p

2

�
=

1
2

� ln
�

1
p

2

�
=

1
2

+
1
2

ln2 > 0 �†

�<�n�s�7�’�yx2 � lnx > 0 �7�x�s�É�y�™�4�F�}x > 0 �Æ�x�c�˜ �ˆ

f 0(x) > 0 �7�x�s�É�y�™�4�F�}x 2 (0;+ ¥ )

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �†

x

f 0(x)

f (x)

0 + ¥

+

� ¥ � ¥

+ ¥+ ¥

�4 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(d) �E�i�6�Q�6�}�™�³�F �ˆ

�… lim
x! + ¥

[ f (x) � x] = lim
x! + ¥

� lnx+ 1
x

�
= 0 =) (d) : y = x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�…�4�@�Æ f (2) =
22 + ln2+ 1

2
=

5+ 0:7
2

= 2:85 �†
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(d)

(C)

(2;2:85)

�M�x�Ó�A�}�C�j �”�•

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1�
2 lnx

x
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �L�2�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e� 2:7;
2
e

� 0:7�
 �†

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�F�Æ�• �A�}�:�Lx = 1;x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �L�2�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�4�lD = ( 0;+ ¥ ) �†

�…�M�j�J�j�A�™�A�6�}0+ �ˆ

lim
x! 0+

f (x) = lim
x! 0+

�
1�

2 lnx
x

�
= 1� 2 lim

x! 0+

�
1
x

� lnx
�

�s�½�K�³�M�Á x ! 0+ �s�4�Ç�E
1
x

! + ¥ �E�i�6 lnx ! � ¥ =)
lnx
x

! � ¥ �ˆ

lim
x! 0+

f (x) = 1� 2(� ¥ ) = + ¥ =) x = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C)
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�…�M�j�J�j�A�™�A�6�}+ ¥ �ˆ �Â�J�L�n�F�J�E�Ž�M�j�J�j�A�™�4�k�y lim
x! + ¥

lnx
x

= 0 �ˆ

lim
x! + ¥

f (x) = lim
x! + ¥

�
1�

2 lnx
x

�
= 1� 0 = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥

�3 �� �4�@�Æ�s�<�L�j�s�N �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N�u�Ef (x) = 1� 2
�

lnx
x

�
�ˆ

f 0(x) = 0� 2�
(lnx)0� x� (lnx)(x)0

x2 = � 2�
1
x � x� lnx

x2 =
2(lnx� 1)

x2

�…�s�½�K�Ò�Lx2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �s�Æ�y�Q�&�ˆ �u�Ef 0(x) �Õ�™�Q�‚�K�s�M�j�2�s�E�Ü�Jlnx� 1 �ˆ

f 0(x) = 0 () lnx� 1 = 0 () lnx = 1 () x = e

�£ �s�F�j0 < x < e �ˆ lnx < 1 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�
 �†

�£ �s�F�jx > e �ˆ lnx > 1 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�
 �†

�…�T�E�m�4�J�E�•f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�l�ˆ

f (e) = 1�
2 lne

e
= 1�

2
e

� 1� 0:74= 0:26

x

f 0(x)

f (x)

0 e + ¥

� �� +

+ ¥ + ¥

1�
2
e

1�
2
e

11

�4 �� �Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K �ˆ

x

y

O 1 2 3 4 5 6

1

2

3

4

y = 1
(C)

(1;1)

(e;1� 2
e)
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�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�ˆ

�7�x�s�É�yx 2 [1;e] �™�³�F(C) �Q�•�i�A�s�÷�´�6�s�™�³�J�Õ�Q�m�j�J�A�n�A�s�<�2y = 1 �	�s�™�É�ylnx � 0 =) 1�
2 lnx

x
� 1�
 �ˆ

S=
Z e

1
[1� f (x)] dx=

Z e

1

2lnx
x

dx=
�
(lnx)2� e

1 = ( lne)2 � (ln1)2 = 1� 0 = 1

�<�n�s�7�’�yS= 1 �a�2�Â�™�2�Ô�u�G�•�†

�M�x�Ó�A�}�C�j �”�–

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2
�

lnx
x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �L�o�7�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�s�<�2�u�E(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}D : y = 1 �L�o�7�L�2�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F(C)

�™�A�6�}A �†

�5 �� �4�@�Æf
�

1
2

�
�Q�6�}�F�Æ�• �A�}(L) �Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e� 2:7;

2
e

� 0:7; ln2 � 0:7�


�†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�4�lD = ( 0;+ ¥ ) �†

�…�M�j�J�j�A�™�A�6�}0+ �ˆ

lim
x! 0+

f (x) = lim
x! 0+

�
1+ 2

�
lnx
x

��
= 1+ 2(� ¥ ) = � ¥

�Æ�x�c�x̃ = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�…�M�j�J�j�A�™�A�6�}+ ¥ �ˆ �Â�J�L�n�F�J�E�Ž�M�j�J�j�A�™�4�k�y lim
x! + ¥

lnx
x

= 0 �ˆ

lim
x! + ¥

f (x) = lim
x! + ¥

�
1+ 2

�
lnx
x

��
= 1+ 2(0) = 1

�Æ�x�c�ỹ = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆ �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N�u�Ef (x) = 1+ 2
�

lnx
x

�
�ˆ

f 0(x) = 0+ 2�
(lnx)0� x� (lnx)(x)0

x2 = 2�
1
x � x� lnx

x2 =
2(1� lnx)

x2
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�…�s�½�K�Ò�Lx2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �s�Æ�y�Q�&�ˆ �u�Ef 0(x) �<�n�7�µ�’ �E�k�6�Q�&�ˆ �u�E1� lnx �ˆ

f 0(x) = 0 () 1� lnx = 0 () lnx = 1 () x = e

�£ �s�F�j0 < x < e �ˆ 1� lnx > 0 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�
 �†

�£ �s�F�jx > e �ˆ 1� lnx < 0 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�
 �†

�…�T�E�m�4�J�E�•f �Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�l�ˆ

f (e) = 1+ 2
�

lne
e

�
= 1+

2
e

� 1+ 0:74= 1:74

x

f 0(x)

f (x)

0 e + ¥

+ �� �

� ¥ � ¥

1+
2
e

1+
2
e

11

�4 �� �7�x�@�m �7�™�F�Q�H�›A �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �ˆ

�…�Q�J�j�³�L�Õ�F�}�Q�m�j�Q�7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �E�i�6�F�Æ�• �A�}D : y = 1 �ˆ

f (x) = 1 () 1+
2lnx

x
= 1 ()

2 lnx
x

= 0 () lnx = 0 () x = 1

�<�n�s�7�’�y�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�4�lA(1;1) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y(L) �™�A�6�}A(1;1) �ˆ

f 0(1) =
2(1� ln1)

12 = 2(1� 0) = 2

�…�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F(C) �™�A�6�}A �ˆ

y� yA = f 0(xA)(x� xA) () y� 1 = 2(x� 1) () (L) : y = 2x� 1

�5 �� �4�@�Æ f
� 1

2

�
�E�i�6�Q�6�}�F�Æ�• �A�}(L) �™�H�J�Ä�x�6�™�³�F(C) �ˆ

�…�4�@�Æ�A�u�J�šf
� 1

2

�
�ˆ

f
�

1
2

�
= 1+ 2

�
ln(1=2)

1=2

�
= 1+ 4(� ln2) = 1� 4 ln2� 1� 4(0:7) = � 1:8
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� 1

1

2

3

y = 1

(L)

(C)

A(1;1)

( 1
2; � 1:8)

(e;1+ 2
e)

�M�x�Ó�A�}�C�j �”�—

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2
�

1�
lnx
x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�7�x�@�m �7M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2 �L�o�7�L�2�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F(C) �™�A�6�}M
�†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e� 2:7;
2
e

� 0:7�
 �†

�6 �� �2�x�@�A�}�A�u�J�šk �s�<�j�J�“�j�c�˜�Q�J�j�³�L 2
�

1�
lnx
x

�
= k �Ë�E�]�Q �E�i�6�4�@�Æ�u�G�•�™�2�Ô�2�x�@�A�}�s�½�K(C) �T�‚�2�žOx

�F�Æ�• �A�}x = 1;x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�4�lD = ( 0;+ ¥ ) �†

�…�M�j�J�j�A�™�A�6�}0+ �ˆ

lim
x! 0+

f (x) = lim
x! 0+

2
�

1�
lnx
x

�
= 2(1� (� ¥ )) = + ¥

�Æ�x�c�x̃ = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�…�M�j�J�j�A�™�A�6�}+ ¥ �ˆ �Â�J�L�n�F�J�E�Ž�M�j�J�j�A�™�4�k�y lim
x! + ¥

lnx
x

= 0 �ˆ

lim
x! + ¥

f (x) = lim
x! + ¥

2
�

1�
lnx
x

�
= 2(1� 0) = 2
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�Æ�x�c�ỹ = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆ �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) = 2

 

�
1
x � x� lnx

x2

!

=
2(lnx� 1)

x2

�…�s�½�K�Ò�Lx2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) = 0 () lnx� 1 = 0 () lnx = 1 () x = e

�£ �s�F�j0 < x < e �ˆ lnx < 1 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�£ �s�F�jx > e �ˆ lnx > 1 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�…�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�l�ˆ

f (e) = 2
�

1�
lne
e

�
= 2�

2
e

� 2� 0:74= 1:26

x

f 0(x)

f (x)

0 e + ¥

� �� +

+ ¥ + ¥

2�
2
e

2�
2
e

22

�4 �� �7�x�@�m �7�™�F�Q�H�›M �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �ˆ

�…�Q�J�j�³�L�Õ�F�}�Q�m�j�Q�™�F�Q�H�›�E�k�6�Õ�Q�m�j�J�A�n�A�s�<�2y = 2 �ˆ

f (x) = 2 () 2
�

1�
lnx
x

�
= 2 () lnx = 0 () x = 1 =) M(1;2)

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y(L) �™�A�6�}M(1;2) �ˆ

f 0(1) =
2(ln1� 1)

12 = � 2

�…�Q�J�j�³�L�F�Æ�• �A�}(L) �ˆ

y� 2 = � 2(x� 1) () (L) : y = � 2x+ 4

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �2�’�m�6�A�™�J�)�K�t�A�J�o�K �ˆ
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x

y

O 1 2 3 4 5 6

1

2

3

4

y = 2

(L)

(C)
M(1;2)

(e;2� 2
e)

�6 �� �2�x�@�A�}�A�u�J�šk �E�i�6�4�@�Æ�u�G�•�™�2�Ô �ˆ

�…�2�x�@�A�}�A�u�J�šk �s�<�j�J�“�j�c�˜�Q�J�j�³�L 2
�

1�
lnx
x

�
= k �Ë�E�]�Q �ˆ

�t�G�¡�2�Â�J�Â�Í�6�T�s�B�L�Ê�H �A�u�J�š�u�E�T�E�m�4�J�E�•f (x) �s�M�j(0;+ ¥ ) �4�lf (x) � 2�
2
e

�º�E �i�7�ƒ �†

�<�n�s�7�’�y�Q�J�j�³�L f (x) = k �Ë�E�]�Q�M�m�y�™�Â�t�A �ˆ

k � 2�
2
e

� 1:26

�…�4�@�Æ�u�G�•�™�2�Ô�2�x�@�A�}�s�½�K(C) �T�‚�2�žOx �F�Æ�• �A�}x = 1;x = e �ˆ

�s�M�j�7�s�Æ�š �y[1;e] �s�4�Ç�Ef (x) � 2�
2
e

> 0 �Æ�x�c�˜�™�³�F�Q�•�i�A�s�÷�´�6�s�M�j�T�‚�2�žOx �ˆ

S=
Z e

1
2

�
1�

lnx
x

�
dx= 2

Z e

1

�
1�

lnx
x

�
dx= 2

�
x�

1
2

(lnx)2
� e

1

S= 2
��

e�
1
2

�
� (1� 0)

�
= 2

�
e�

3
2

�
= 2e� 3

�9�x�E�o�Qe� 2:718 �s�4�Ç�ES= 2e� 3 � 2:44 �a�2�Â�™�2�Ô�u�G�•�†

�M�x�Ó�A�}�C�j �”�˜

�s�4�c�˜�T�E�m�4�J�E�•y = f (x) =
ex � 1
ex + 1

�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�•�s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†

�5 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�L�2�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �F�{�y�™�³�F(C) �™�A�6�}�G�ƒ�i�A�8�š�m�y�s�Æ�y �†
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�6 �� �Q�6�}�™�³�F(C) �	�K�2 e� 2:7;e� 1 � 0:36�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�…�s�½�K�Ò�Lex + 1 > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�y�t�<�E�2�x�@�A�}�4�lD = R �†

�…�³�M�Á x ! � ¥ �s�4�Ç�Eex ! 0 �ˆ

lim
x!� ¥

f (x) =
0� 1
0+ 1

= � 1 =) y = � 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥

�…�³�M�Á x ! + ¥ �s�4�Ç�E
ex � 1
ex + 1

=
1� e� x

1+ e� x !
1� 0
1+ 0

= 1 �ˆ

lim
x! + ¥

f (x) = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥

�3 �� �s�<�L�j�s�N �E�i�6�F�L�Ë�s�D�"�F �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) =
(ex � 1)0(ex + 1) � (ex � 1)(ex + 1)0

(ex + 1)2 =
ex(ex + 1) � ex(ex � 1)

(ex + 1)2 =
2ex

(ex + 1)2

�…�s�½�Kex > 0 �E�i�6 (ex + 1)2 > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�4�Ç�E �ˆ

f 0(x) > 0 �7�x�s�É�y�™�4�F�}x 2 R

�<�n�s�7�’�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�jR �s�R�j�K�µ�— �E�A�u�J�š�F�L�Ë�s�D�"�F�s�S�j�K �†

�4 �� �T�E�m�4�J�E�•�s�Q�Q �E�i�6�G�ƒ�i�A�8�š�m�y �ˆ

�…�7�x�s�É�y�™�4�F�}x 2 R =) � x 2 R �ˆ

f (� x) =
e� x � 1
e� x + 1

=
1
ex � 1
1
ex + 1

=
1� ex

ex

1+ ex

ex

=
1� ex

1+ ex = �
ex � 1
ex + 1

= � f (x)

�<�n�s�7�’�yf �º �T�E�m�4�J�E�•�s�Q�Q�Æ�x�c�˜�4�M�}�2�n�T�L�s�½�s�EO(0;0) �º�G�ƒ�i�A�8�š�m�y �u�E�™�³�F(C) �†

�5 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}O(0;0) �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

+

� 1� 1

11

0

0
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�…�s�J�4�m�@�™�Ç�F�}�C�i�Q�™�A�6�}O(0;0) �ˆ f 0(0) =
2e0

(e0 + 1)2 =
2(1)

(1+ 1)2 =
2
4

= 1
2 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(T) �™�A�6�}O(0;0) �ˆ

y� 0 =
1
2

(x� 0) () y =
1
2

x

�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y(T) �ˆ

x

y

O� 3 � 2 � 1 1 2 3

� 2

� 1

1

2

y = � 1

y = 1

(T)

(C)

O(0;0) (1;0:46)
(� 1; � 0:46)

�M�x�Ó�A�}�C�j �”�™

�s�4�c�˜�T�E�m�4�J�E�•y = f (x) =
ex + 1
ex � 1

�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E(C) �†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�•�s�Q�Q �E�i�6�F�&�… �2�}�G�ƒ�i�A�8�š�m�y �†

�5 �� �F�Æ�• �A�}(T) : y = 3 �³�A�}�t�3�ž�s�³�6(C) �™�A�6�}M �† �4�@�Æ�2�n�T�L�s�½�s�E�u�EM �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�t�3�ž�s�³�6(C)

�™�A�6�}�7�x�@�m �7M �†

�6 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �E�i�6�Q�6�}�™�³�F(C) �	�K�2 e� 2:7;e� 1 � 0:36�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�…�T�E�m�4�J�E�•�Ë�E�E�‚�K�³�M�Áex � 1 6= 0 () ex 6= 1 () x 6= 0 �ˆ

�t�<�E�2�x�@�A�}�4�lD = R n f 0g = ( � ¥ ;0) [ (0;+ ¥ ) �†

�…�M�j�J�j�A�™�A�6�}� ¥ �ˆ
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�£ lim
x!� ¥

f (x) =
0+ 1
0� 1

= � 1 =) y = � 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥ �†

�£ lim
x! + ¥

f (x) = lim
x! + ¥

1+ e� x

1� e� x =
1+ 0
1� 0

= 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�…�M�j�J�j�A�™�A�6�}0 �ˆ

�£ lim
x! 0�

f (x) =
2

0� = � ¥ �E�i�6 lim
x! 0+

f (x) =
2

0+ = + ¥ �ˆ

�<�n�s�7�’�yx = 0 �	�T�‚�2�žOy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�3 �� �s�<�L�j�s�N �E�i�6�F�L�Ë�s�D�"�F �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) =
(ex + 1)0(ex � 1) � (ex + 1)(ex � 1)0

(ex � 1)2 =
ex(ex � 1) � ex(ex + 1)

(ex � 1)2 = �
2ex

(ex � 1)2

�…�s�½�Kex > 0 �E�i�6 (ex � 1)2 > 0 �7�x�s�É�y�™�4�F�}x 6= 0 �s�4�Ç�E �ˆ

f 0(x) < 0 �7�x�s�É�y�™�4�F�}x 2 (� ¥ ;0) [ (0;+ ¥ )

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j(� ¥ ;0) �E�i�6�s�M�j(0;+ ¥ ) �s�R�j�K�µ�— �E�A�u�J�š�F�L�Ë�s�D�"�F�s�S�j�K �†

�4 �� �T�E�m�4�J�E�•�s�Q�Q �E�i�6�G�ƒ�i�A�8�š�m�y �ˆ

�…�7�x�s�É�y�™�4�F�}x 6= 0 =) � x 6= 0 �ˆ

f (� x) =
e� x + 1
e� x � 1

=
1
ex + 1
1
ex � 1

=
1+ ex

1� ex = �
ex + 1
ex � 1

= � f (x)

�<�n�s�7�’�yf �º �T�E�m�4�J�E�•�s�Q�Q�Æ�x�c�˜�4�M�}�2�n�T�L�s�½�s�EO(0;0) �º�G�ƒ�i�A�8�š�m�y �u�E�™�³�F(C) �†

�5 �� �7�x�@�m �7M �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}M �ˆ

�…�L�2M �ˆ f (x) = 3 ()
ex + 1
ex � 1

= 3 () ex + 1 = 3ex � 3 () 2ex = 4 () ex = 2 () x = ln2 �ˆ

�<�n�s�7�’�y�2�n�T�L�s�½�s�E�7�x�@�m �7M �4�lM(ln2;3) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ

f 0(ln2) = �
2eln2

(eln2 � 1)2 = �
2(2)

(2� 1)2 = � 4

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}M(ln2;3) �ˆ

y� 3 = � 4(x� ln2) () y = � 4x+ 4ln2+ 3

�	�A�u�J�š�™�F�t�R�M �ˆy � � 4x+ 5:77�
 �†

�6 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ
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f 0(x)

f (x)

� ¥ 0 + ¥

� �

� 1� 1 � ¥

+ ¥
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x

y

O� 3 � 2 � 1 1 2 3

� 3

� 2

� 1

1

2

3

4

y = � 1

y = 1 (C)(TM)

M(ln2;3)

�M�x�Ó�A�}�C�j �•�•

�s�4�c�˜�T�E�m�4�J�E�•f �t�<�My = f (x) = x2e� x �Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �†

�3 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �†

�4 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�t�3�ž�s�³�6(C) �™�A�6�}�Õ�F�}�Q�m�j�Q x = 2 �™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �†

�5 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�6 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �ˆD = R �†

�3 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A �ˆ

�… lim
x!� ¥

f (x) = lim
x!� ¥

x2e� x = (+ ¥ )(+ ¥ ) = + ¥ �†
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�… lim
x! + ¥

f (x) = lim
x! + ¥

x2

ex = 0 �	�Â�J�M�j�J�j�A�™�4�k�y lim
x! + ¥

xn

ex = 0�
 �ˆ

�<�n�s�7�’�yy = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�4 �� �F�Æ�• �A�}�F�{�y(L) �™�A�6�}x = 2 �ˆ

�…�s�<�L�j�s�N �ˆf 0(x) = 2xe� x � x2e� x = x(2� x)e� x �†

�…�™�A�6�}x = 2 �ˆ f 0(2) = 2(2� 2)e� 2 = 0 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �4�l�ˆ

y� f (2) = 0(x� 2) () y = 4e� 2 =
4
e2 � 0:54

�F�Æ�• �A�}�s�E�y�Ë�E�C�™�J�6�}y = �s�B�L �<�n�s�7�’�y�Ï�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q (Ox) �†

�5 �� �s�<�L�j�s�N �Q�&�ˆ �E�i�6�F�L�Ë�s�D�"�F �ˆ

�…�s�½�Ke� x > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�y�Q�&�f̂ 0(x) �<�n�7�Q�&�x̂(2� x) �ˆ

f 0(x) = 0 () x = 0 �^ x = 2

�£ �s�F�jx < 0 �^ x > 2 �ˆ f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�£ �s�F�j0 < x < 2 �ˆ f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�…�A�u�J�š�F�L�Ë�s�D�"�F �ˆ

�£ �T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 0 �4�lf (0) = 02e0 = 0 �†

�£ �T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 2 �4�lf (2) =
4
e2 � 0:54 �†

�6 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ

x

f 0(x)

f (x)

� ¥ 0 2 + ¥

� �� + �� �

+ ¥+ ¥

00

4
e2
4
e2

00

x

y

O� 1 1 2 3 4 5

1

2

(C)
(L)

O(0;0)

(2; 4
e2 )
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�M�x�Ó�A�}�C�j �•�‘

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x� 2+ e1� x �Â�6�s�½�K�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�}D �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �L�o�7�F�&�… �2�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �†

�3 �� �L�2�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�F�L�Ë�s�D�"�F�u�Ef �†

�4 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�t�3�ž�s�³�6(C) �º�J�o�K�F�Æ�• �A�}(L) �³�A�}�Â�J�4�M�}�A�™�J�)�K �s�R�j�K�™�Q�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �†

�5 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R �†

�… lim
x!� ¥

f (x) = � ¥ � 2+ e+ ¥ = + ¥ �	�s�™�É�ye1� x ! + ¥ �
 �†

�… lim
x! + ¥

f (x) = + ¥ � 2+ e� ¥ = + ¥ + 0 = + ¥ �†

�…�H�i�E�i�A�˜ lim
x! + ¥

[ f (x) � (x� 2)] = lim
x! + ¥

e1� x = 0 �ˆ

�<�n�s�7�’�y�F�Æ�• �A�}(D) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�3 �� �s�<�L�j�s�N �Q�&�ˆ �E�i�6�F�L�Ë�s�D�"�F �ˆ

�…f 0(x) = 1� e1� x �†

�…f 0(x) = 0 () e1� x = 1 () 1� x = 0 () x = 1 �†

�£ �s�F�jx < 1 �ˆ 1� x > 0 =) e1� x > 1 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�£ �s�F�jx > 1 �ˆ 1� x < 0 =) e1� x < 1 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�…�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �4�l�ˆ

f (1) = 1� 2+ e1� 1 = � 1+ 1 = 0

�4 �� �C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6�F�Æ�• �A�}(L) �ˆ

�…�F�Æ�• �A�}(L) �³�A�}�Â�J�4�M�}O(0;0) �E�i�6�™�Q�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�Ay = x � 2 �	�s�J�4�m�@�™�Ç�F�}�C�i�Q m = 1�
 �Ë�E

�Q�J�j�³�L�4�l (L) : y = x �†

�…�H�i�E�i�A�˜�G�M�<�2f (x) � x = � 2+ e1� x �ˆ

f (x) � x = 0 () e1� x = 2 () 1� x = ln2 () x = 1� ln2 � 1� 0:7 = 0:3

�£ �s�F�jx < 1� ln2 �ˆ e1� x > 2 =) f (x) � x > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j(L) �†

�£ �s�F�jx = 1� ln2 �ˆ (C) �³�A�}(L) �™�A�6�}�7�x�@�m �7(1� ln2;1� ln2) �†

�£ �s�F�jx > 1� ln2 �ˆ e1� x < 2 =) f (x) � x < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J(L) �†

�5 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ
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x

f 0(x)

f (x)

� ¥ 1 + ¥

� �� +

+ ¥+ ¥
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+ ¥+ ¥
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y
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� 1

1
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D

(L)

(C)

(1;0)

�M�x�Ó�A�}�C�j �•�’

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 2�
4ex

1+ ex �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A f (x) �³�M�Á x ! � ¥ �E�i�6 x ! + ¥ �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �³�M�Á x ! � ¥ �L�o�7�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F �†

�4 �� �s�G�•�#�6�È�• �A�}�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�4�Ç�Ef (x) = x� 2+
4

1+ ex �†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �³�M�Á x ! + ¥ �L�o�7�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F �†

�6 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�M�jR �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7�Ë�E�Õ�F�}�Q�m�j�Q x = 0 �†

�7 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}(d1); (d2) �E�i�6 (L) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�… lim
x!� ¥

f (x) = � ¥ + 2� 0 = � ¥ �	�s�™�É�yex ! 0�
 �†

�… lim
x! + ¥

f (x) = + ¥ + 2� 4 = + ¥ �	�s�™�É�y
4ex

1+ ex ! 4�
 �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(d1) �´�6 � ¥ �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ
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�… lim
x!� ¥

[ f (x) � (x+ 2)] = lim
x!� ¥

�
� 4ex

1+ ex

�
= 0 =) (d1) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�…�s�½�K�Ò�L�
4ex

1+ ex < 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�y�™�³�F(C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}(d1) �º�E �i�7�ƒ �†

�4 �� �s�G�•�#�6�È�• �A�}�2�s�E�Ü�J�u�Ef (x) �ˆ

f (x) = x+ 2�
4ex

1+ ex = x+ 2�
4(ex + 1� 1)

1+ ex = x+ 2� 4+
4

1+ ex = x� 2+
4

1+ ex

�5 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(d2) �´�6 + ¥ �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x! + ¥

[ f (x) � (x� 2)] = lim
x! + ¥

4
1+ ex = 0 =) (d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�…�s�½�K�Ò�L
4

1+ ex > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�y�™�³�F(C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}(d2) �º�E �i�7�ƒ �†

�6 �� �T�s�B�L�Ê�H �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �™�A�6�}x = 0 �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) = 1�
4ex(1+ ex) � 4e2x

(1+ ex)2 = 1�
4ex

(1+ ex)2 =
(1+ ex)2 � 4ex

(1+ ex)2 =
(ex � 1)2

(ex + 1)2

�…�s�½�K�Ò�L(ex � 1)2 � 0 �E�i�6 (ex + 1)2 > 0 �s�Æ�yf 0(x) � 0 �7�x�s�É�y�™�4�F�}x 2 R �	�s�Q�—�j0 () x = 0�
 �†

�<�n�s�7�’�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�jR �†

�…�™�A�6�}x = 0 �ˆ f (0) = 0+ 2�
4(1)
1+ 1

= 2� 2 = 0 �E�i�6 f 0(0) = 0 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �4�l�ˆ

y� 0 = 0(x� 0) () y = 0 �	�T�‚�2�ž�Õ�F�}�Q�m�j�Q Ox�


x

f 0(x)

f (x)

� ¥ 0 + ¥

+ �� +

� ¥� ¥

+ ¥+ ¥

0

0

�7 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}(d1); (d2) �E�i�6 (L) �ˆ
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d1

d2
(C)

O(0;0)

�M�x�Ó�A�}�C�j �•�“

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�½�Kf (x) = x�
ex � 1
ex + 1

�Ë�E�™�³�F�2�’�m�6�A�™�J�)�K(O;~i;~j) �†

�2 �� �‘ �� �s�G�•�#�6�È�• �A�}�Ãf (x) = x� 1+
2

1+ ex = x+ 1�
2ex

1+ ex �†

�’ �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�“ �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 1 �E�i�6 (d2) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �†

�” �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6�F�Æ�• �A�}(d1); (d2) �†

�3 �� �F�·�Ÿ �;�Ã f �º�T�E�m�4�J�E�•�s�Q�Q �E�i�6�Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F�™�A�6�}�7�x�@�m �7�Ë�E�Õ�F�}�Q�m�j�Q x = 0 �L�o�7�Q�6�}�™�³�F(C); (d1); (d2); (L) �2�’�m�6

�A�™�J�)�K�t�A�J�o�K �†

�<�x�s�Á�y�™�Ò�K

�2 �� �‘ �� �s�G�•�#�6�È�• �A�}�2�s�E�Ü�J �ˆ

f (x) = x�
(ex + 1) � 2

ex + 1
= x� 1+

2
1+ ex

f (x) = x�
2ex � (ex + 1)

ex + 1
= x�

2ex

ex + 1
+ 1 = x+ 1�

2ex

1+ ex

�Q�J�Ê�H�Ä�x�6�H�j�L�™�A�*�N�Ç�E�s�G�•�#�6�È�• �A�}�L�o�7�Í�M�} �†

�’ �� �4�@�Æ�M�j�J�j�A �ˆ

�… lim
x!� ¥

f (x) = lim
x!� ¥

�
x+ 1� 2ex

1+ ex

�
= � ¥ + 1� 0 = � ¥ �†
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�… lim
x! + ¥

f (x) = lim
x! + ¥

�
x� 1+ 2

1+ ex

�
= + ¥ � 1+ 0 = + ¥ �†

�“ �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ

�… lim
x!� ¥

[ f (x) � (x+ 1)] = lim
x!� ¥

�
� 2ex

1+ ex

�
= 0 =) (d1) : y = x+ 1 �´�6 � ¥ �†

�… lim
x! + ¥

[ f (x) � (x� 1)] = lim
x! + ¥

2
1+ ex = 0 =) (d2) : y = x� 1 �´�6 + ¥ �†

�” �� �C�j�Â�x�6�s�D�"�F �ˆ

�…f (x) � (x+ 1) = �
2ex

1+ ex < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J(d1) �º�E �i�7�ƒ �†

�…f (x) � (x� 1) =
2

1+ ex > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j(d2) �º�E �i�7�ƒ �†

�3 �� �T�E�m�4�J�E�•�s�Q�Q �E�i�6�T�s�B�L�Ê�H �ˆ

�…f (� x) = � x�
e� x � 1
e� x + 1

= � x�
1� ex

1+ ex = � x+
ex � 1
ex + 1

= �
�

x�
ex � 1
ex + 1

�
= � f (x) �ˆ

�<�n�s�7�’�yf �º �T�E�m�4�J�E�•�s�Q�Q�E�i�6�Ë�EO(0;0) �º�G�ƒ�i�A�8�š�m�y �†

�…�s�<�L�j�s�N �ˆ

f 0(x) = 1�
2ex

(1+ ex)2 =
(ex + 1)2 � 2ex

(ex + 1)2 =
e2x + 1

(ex + 1)2 > 0

�<�n�s�7�’�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�jR �†

x

f 0(x)

f (x)

� ¥ + ¥

+

� ¥� ¥

+ ¥+ ¥

�4 �� �F�Æ�• �A�}�F�{�y(L) �™�A�6�}x = 0 �E�i�6�Q�6�}�™�³�F �ˆ

�…f (0) = 0 �E�i�6 f 0(0) =
e0 + 1

(e0 + 1)2 =
2
4

= 1
2 �ˆ

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�4�l (L) : y =
1
2

x �†
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(L)

(C)

O(0;0)

�M�x�Ó�A�}�C�j �•�”

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 2�
4ex

ex + 2
�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! + ¥

f (x) �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(d1) : y = x+ 2 �E�i�6 (d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�™�³�F(C) �† �Q�i�2�Ü�C�j�Â�x�6�™�³�F

(C) �s�D�"�F�E�k�6 (d1); (d2) �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H �4�n�Q�Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(L) �F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7A(ln2; ln2) �†

�5 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}(d1); (d2) �E�i�6 (L) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�… lim
x!� ¥

f (x) = � ¥ + 2� 0 = � ¥ �	�s�™�É�yex ! 0�
 �†

�… lim
x! + ¥

f (x) = + ¥ + 2� 4 = + ¥ �	�s�™�É�y
4ex

ex + 2
! 4�
 �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�… lim
x!� ¥

[ f (x) � (x+ 2)] = lim
x!� ¥

�
� 4ex

ex+ 2

�
= 0 =) (d1) : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�…�Q�L�s�Q�Lf (x) = x+ 2�
4(ex + 2� 2)

ex + 2
= x+ 2� 4+

8
ex + 2

= x� 2+
8

ex + 2
�ˆ

lim
x! + ¥

[ f (x) � (x� 2)] = lim
x! + ¥

8
ex+ 2 = 0 =) (d2) : y = x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†
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�…�C�j�Â�x�6�s�D�"�F �ˆ

�£ f (x) � (x+ 2) = �
4ex

ex + 2
< 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J(d1) �º�E �i�7�ƒ �†

�£ f (x) � (x� 2) =
8

ex + 2
> 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j(d2) �º�E �i�7�ƒ �†

�4 �� �T�s�B�L�Ê�H �E�i�6�F�Æ�• �A�}�F�{�y�™�A�6�}A(ln2; ln2) �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) = 1�
4ex(ex + 2) � 4ex � ex

(ex + 2)2 = 1�
8ex

(ex + 2)2 =
(ex + 2)2 � 8ex

(ex + 2)2 =
(ex � 2)2

(ex + 2)2

�…f 0(x) � 0 �7�x�s�É�y�™�4�F�}x 2 R �	�s�Q�—�j0 () ex = 2 () x = ln2�
 �†

�<�n�s�7�’�yf �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�jR �†

�…�™�A�6�}A(ln2; ln2) �ˆ

f (ln2) = ln2+ 2�
4(2)
2+ 2

= ln2+ 2� 2 = ln2

f 0(ln2) =
(2� 2)2

(2+ 2)2 = 0

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �™�A�6�}A �4�l�ˆ

y� ln2 = 0(x� ln2) () y = ln2 � 0:69 �	�F�Æ�• �A�}�s�<�2�™�Q�F�T�‚�2�žOx�


x

f 0(x)

f (x)

� ¥ ln2 + ¥

+ �� +

� ¥� ¥

+ ¥+ ¥

ln2

ln2

�5 �� �Q�6�}�™�³�F(C) �F�Æ�• �A�}(d1); (d2) �E�i�6 (L) �ˆ
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x

y

O� 3 � 2 � 1 1 2 3

� 3

� 2

� 1

1

2

3

d1

d2

(L)

(C)

A(ln2; ln2)

�M�x�Ó�A�}�C�j �•�•

�" �� �T�E�m�4�J�E�•h(x) = 1+ ex(1� x) �2�x�@�A�}8x 2 R �† �s�½�K�H�m�x�Ç�7�}�4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �7�n�L�Q�i�2�Ü�Q�&�ˆ

�u�Eh(x) �s�M�jR �†

�# �� �T�E�m�4�J�E�•y = f (x) = 2+ x(1+ ex) �Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �†

�3 �� �F�x�I�š�l�Ã y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�½�K�s�™�F�j�M�C�‘�G�M�u�E�Q�x�@�o �LA �†

�5 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E�t�3�ž�s�³�6(C) �º�J�o�K�Õ�Q�m�j�J�A�n�A�s�™�C�Ay = x+ 2 �†

�6 �� �Q�6�}�™�³�F(C) �s�M�j�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�} �†

�<�x�s�Á�y�™�Ò�K

�" �� �Q�i�2�Ü�Q�&�ˆ �u�E�T�E�m�4�J�E�•h(x) = 1+ ex(1� x) �s�M�jR �ˆ

�…�4�@�Æ�s�<�L�j�s�Nh0(x) �Â�J�L�n�F�J�E�Ž�G�M�4�m�@ �ˆ

h0(x) = 0+ ( ex)0(1� x)+ ex(1� x)0= ex(1� x)+ ex(� 1) = ex(1� x� 1) = � xex

�…�s�½�K�Ò�Lex > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�y�Q�&�ˆ �u�Eh0(x) �<�n�7�Q�&�ˆ �u�E� x �ˆ

h0(x) = 0 () x = 0

�£ �s�F�jx < 0 �ˆ � x > 0 =) h0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ �s�F�jx > 0 �ˆ � x < 0 =) h0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†
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�…�T�E�m�4�J�E�•h �Ë�E�A�u�J�š�T�A�i�F�L�Ë�½�7�}�´�A�™�A�6�}x = 0 �4�l�ˆ

h(0) = 1+ e0(1� 0) = 1+ 1(1) = 2

�…�s�M�j�7�s�Æ�š �y(� ¥ ;0] �ˆ h �s�2�j�E�H�j1 �	�s�™�É�ylim
x!� ¥

ex(1� x) = 0�
 �<�M�}2 > 0 �<�n�s�7�’�yh(x) > 0 �º�E �i�7�ƒ �†

�…�s�M�j�7�s�Æ�š �y[0;+ ¥ ) �ˆ h �º�F�} �E�i�6�7�m�y�½�7�}�´�A�H�j2 �s�õ� ¥ �†

�s�½�Kh(1) = 1+ e1(0) = 1 > 0 �E�i�6h(2) = 1+ e2(� 1) = 1� e2 � 1� 7:39= � 6:39< 0 �Â�J�™�C�k�Q�Ž�j�F�C

�A�u�J�š�2�Á�Ž �M �Ë�E�7�x�E�o�E�H�i�A�t�A�J�o�K�4�A�}a 2 (1;2) �	�A�u�J�š�™�F�t�R�Ma � 1:28�
 �t�<�M�s�D�›�j�c�˜h(a ) = 0 �†

�…�Q�E�’�i�½�Š �E�Q�&�ˆ �u�Eh(x) �ˆ
8
><

>:

h(x) > 0 �7�x�s�É�yx 2 (� ¥ ;a )

h(x) = 0 �7�x�s�É�yx = a � 1:28

h(x) < 0 �7�x�s�É�yx 2 (a ;+ ¥ )

x

h0(x)

h(x)

� ¥ 0 a + ¥

+ �� � �

11

22

� ¥� ¥

a

0

�# �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) = 2+ x(1+ ex) = x+ 2+ xex �ˆ

�2 �� �4�@�Æ�M�j�J�j�A�7�m�6�t�<�E�2�x�@�A�} �ˆ

�… lim
x!� ¥

f (x) = lim
x!� ¥

(x+ 2+ xex) = � ¥ + 2+ 0 = � ¥ �	�s�½�K lim
x!� ¥

xex = 0�
 �†

�… lim
x! + ¥

f (x) = lim
x! + ¥

[2+ x(1+ ex)] = 2+ (+ ¥ )(+ ¥ ) = + ¥ �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �ˆ
�H�i�E�i�A�˜�G�M�<�2 �l̂im

x!� ¥
[ f (x) � (x+ 2)] = lim

x!� ¥
xex = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d : y = x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 � ¥ �†

�	�Q�Ë�€ �M�} �ˆ �2�’�m�6�™�F�Å�E�s�<�j�J�Ë�E�³�L�™�7�S�x�Q�L�s�Q�L�´�6+ ¥ �t�A�Â�J�³�L�4�@�Æ�H�i�A�™�Ç�2�<�4�l�´�6 � ¥ �s�™�É�y
lim

x!� ¥
xex = 0�
 �†

�4 �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆf 0(x) = [ x+ 2+ xex]0= 1+ 0+ ( ex + xex) = 1+ ( x+ 1)ex + 1
�^ f 0(x) = 2+ ( x+ 1)ex �†

�…�H�i�E�i�A�˜�A�u�J�š�T�F�“�F�L�Ë�u�Ek(x) = 2+ ( x+ 1)ex �ˆ

k0(x) = ( x+ 2)ex = 0 () x = � 2 �Æ�x�c�˜k(� 2) = 2� e� 2 � 1:86> 0 �†

�<�n�s�7�’�yf 0(x) � 2� e� 2 > 0 �7�x�s�É�y�™�4�F�}x 2 R �†

�Æ�x�c�˜f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�jR �º�E �i�7�ƒ �†

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ +

� ¥� ¥
+ ¥+ ¥

0

2
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�5 �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E(C) �º�J�o�K�Õ�Q�m�j�J�A�n�A�s�™�C�Ad : y = x+ 2 �ˆ

�H�i�E�i�A�˜�Q�&�ˆ �u�E�G�M�<�2 �ˆf (x) � (x+ 2) = xex �†

�s�½�K�Ò�Lex > 0 �7�x�s�É�y�™�4�F�}x 2 R �s�Æ�y�Q�&�ˆ �u�E�G�M�<�2�Õ�™�Q�‚�K�s�M�jx �ˆ

�…�s�F�jx < 0 =) f (x) � yd < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}d �†

�…�s�F�jx = 0 =) f (0) � yd(0) = 0 =) (C) �³�A�}�F�Æ�• �A�}d �™�A�6�}�7�x�@�m �7(0;2) �†

�…�s�F�jx > 0 =) f (x) � yd > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}d �†

�6 �� �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�™�C�Ad �ˆ

d : y = x+ 2

(0;2)

(C)

(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3

� 4

� 3

� 2

� 1

1

2

3

4

5

6

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} D = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ d : y = x+ 2 y = x+ 2

�™�F�Q�H�›�T�‚�2�ž(Oy) (0;2) (0;2)

�C�j�Â�x�6�s�D�"�F�º�J�o�Kd (C) �s�÷�s�™�³�Jd �s�M�j(� ¥ ;0) �³�A�}d �™�A�6�}(0;2)

�M�x�Ó�A�}�C�j �•�–

�" �� f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kf (x) = ( 1 � x)ex � 1 �† �4�@�Æf 0(x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef

�	�s�½�K�J�i�E�¸�x�Ç�7�}�4�@�Æ�M�j�J�j�A�™�A�6�}� ¥ �E�i�6 + ¥ �
 �† �Ä�;�L�2�Q�&�ˆ �u�Ef (x) �†

�# �� g �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kg(x) = ( 2� x)ex + 2� x �†
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�2 �� �4�@�Æ lim
x!� ¥

g(x) �E�i�6 lim
x! + ¥

g(x) �† �4�@�Æg0(x) �† �s�½�K�s�™�F�j�M�C�‘�G�M�t�<�M�Ç�E�s�÷�Q�x�@�o �L�C�j�	A�


�7�n�L�Q�i�2�Ü�Q�&�ˆ �u�Eg0(x) �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Eg �†

�3 �� �F�·�Ÿ �;�Ã�t�3�ž�s�³�6(C) �Â�6�T�E�m�4�J�E�•g �Ë�E�F�Æ�• �A�}(D) : y = 2� x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�³�M�Áx �3�i�A

�s�õ� ¥ �† �F�&�… �2�}�C�j�Â�x�6�u�E�t�3�ž�s�³�6(C) �s�D�"�F�E�k�6 (D) �†

�4 �� �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�E�k�6�t�3�ž�s�³�6(C) �t�<�M�™�Q�F�E�k�6 (D) �†

�5 �� �L�2�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�L�F�A�}�L�F�Q�}�t�3�ž�s�³�6(C) �†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �† �	�a�2�Â�s�M�j�T�‚�2�ž�s�Q�—�j1�D�N�
�†

�<�x�s�Á�y�™�Ò�K

�" �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) = ( 1� x)ex � 1 �ˆ

�…�s�<�L�j�s�N �ˆ

f 0(x) = ( 1� x)0ex + ( 1� x)(ex)0� 0 = � ex + ( 1� x)ex = ex(� 1+ 1� x) = � xex

�…�s�½�K�Ò�Lex > 0 �7�x�s�É�y�™�4�F�}x 2 R �Æ�x�c�˜f 0(x) �Ë�E�Q�&�ˆ �<�n�7� x �ˆ

f 0(x) = 0 () x = 0

�£ �s�F�jx < 0 �ˆ f 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E �†

�£ �s�F�jx > 0 �ˆ f 0(x) < 0 =) f �º�T�E�m�4�J�E�•�7�m�y �†

�…�A�u�J�š�T�A�i�F�L�Ë�½�7�}�´�A�™�A�6�}x = 0 �4�l�ˆ

f (0) = ( 1� 0)e0 � 1 = 1(1) � 1 = 0

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ �� �

00

�…�Ä�;�L�2�Q�&�ˆ �u�Ef (x) �s�M�jR �ˆ

�s�½�K�Ò�L�A�u�J�š�T�A�i�F�L�Ë�½�7�}�´�A�u�Ef �4�l�s�Q�—�j�Q�n�E�˜ �s�Æ�y�™�4�F�}�A�u�J�š�Ä�x�6�T�Q�}�u�Ef (x) �Q�m�C�‘�t�A�A�n�7�º�6 �^�s�Q�—�j�Q�n�E�˜
�ˆ

f (x) � 0 �7�x�s�É�y�™�4�F�}x 2 R (�s�Q�—�j0 () x = 0)

�# �� �Q�i�2�Ü�T�E�m�4�J�E�•g(x) = ( 2� x)ex + 2� x �s�M�jR �ˆ

�2 �� �4�@�Æ�M�j�J�j�A �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H�u�Eg �ˆ

�… lim
x!� ¥

g(x) = lim
x!� ¥

(2ex � xex + 2� x) = 0� 0+ 2� (� ¥ ) = + ¥ �s�™�É�ylim
x!� ¥

ex = 0; lim
x!� ¥

xex = 0

�†
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�… lim
x! + ¥

g(x) = lim
x! + ¥

(2� x)(ex + 1) = ( � ¥ )(+ ¥ ) = � ¥ �†

�…�s�<�L�j�s�N �ˆg0(x) = � ex + ( 2� x)ex � 1 = ( 1� x)ex � 1 = f (x) �†

�…�Q�&�ˆ g0(x) �ˆ �Â�J�Q�x�@�o �L�C�j�	A�
 �s�4�Ç�Eg0(x) = f (x) � 0;8x 2 R �E�i�6 g0(0) = 0 �†

�<�n�7�s�E�yg �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�jR �†

�…�Â�Í�6�T�s�B�L�Ê�H�u�Eg �ˆ �	g(0) = ( 2� 0)e0 + 2� 0 = 4�


x

g0(x)

g(x)

� ¥ 0 + ¥

� 0 �

+ ¥+ ¥
� ¥� ¥

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A(D) �E�i�6�F�&�… �2�}�C�j�Â�x�6�s�D�"�F �ˆ

�…�G�M�<�2 �ĝ(x) � (2� x) = ( 2� x)ex �†

�…�M�j�J�j�A �ˆ lim
x!� ¥

[g(x) � (2� x)] = lim
x!� ¥

(2� x)ex = lim
x!� ¥

(2ex � xex) = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}(D) : y = 2� x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 � ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆ �s�½�Kex > 0;8x 2 R �s�Æ�y�Q�&�ˆ �u�E�G�M�<�2�Õ�™�Q�‚�K�s�M�j2� x �ˆ

�£ �s�F�jx < 2 =) g(x) � yD > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}(D) �†

�£ �s�F�jx = 2 =) g(2) = 0 = yD(2) =) (C) �³�A�}(D) �™�A�6�}�7�x�@�m �7(2;0) �†

�£ �s�F�jx > 2 =) g(x) � yD < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}(D) �†

�4 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y(D) �™�Q�F�E�k�6 (D) : y = � x+ 2 �ˆ

�F�Æ�• �A�}(D) k (D) () g0(x0) = � 1 () (1� x0)ex0 � 1 = � 1 () (1� x0)ex0 = 0 �†
�s�½�Kex0 > 0 =) 1� x0 = 0 () x0 = 1 �†
�T�L�s�½�s�E�7�x�@�m �7�F�{�y �ˆy0 = g(1) = ( 2� 1)e1 + 2� 1 = e+ 1 � 3:72 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(D) �ˆ y = � 1(x� 1)+ e+ 1 () (D) : y = � x+ e+ 2 �†

�5 �� �2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�L�F�A�}�L�F�Q�}�t�3�ž�s�³�6(C) �ˆ

�s�<�L�j�s�N�C�j�H�j�L � ĝ00(x) = f 0(x) = � xex �†
g00(x) = 0 () � xex = 0 () x = 0 �†
�7�x�s�É�yx < 0 =) g00(x) > 0 �	�s�Ç�{ �6�s�S�j�6�s�M�j�
 �E�i�6�7�x�s�É�yx > 0 =) g00(x) < 0 �	�G�A�7�m�y�s�™�³�J�
 �†

�s�½�Kg00(x) �F�Ž�n�L�Q�&�ˆ �™�A�6�}x = 0 �s�Æ�y�7�x�@�m �7I(0;4) �º�7�x�@�m �7�L�F�A�}�u�E�t�3�ž�s�³�6(C) �†

�	�™�A�6�}I (0;4) �Ë�E�F�Æ�• �A�}�F�{�y�s�<�2y = 4 �s�™�É�yg0(0) = 0�
 �†

�6 �� �Q�6�}�t�3�ž�s�³�6(C) �F�Æ�• �A�}(D) �E�i�6�F�Æ�• �A�}�F�{�y(D) �ˆ
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1
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5

6

(D) : y = 2� x

(D) : y = � x+ e+ 2

y = 4

(C)

I (0;4)

(2;0)

M(1;e+ 1)

�Â�Í�6�Q�s�6�•�F�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E�H�i�A �A�u�J�š�™�F�t�R�M

�t�<�E�2�x�@�A�} Dg = R (� ¥ ;+ ¥ )

�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ (D) : y = � x+ 2 y = � x+ 2

�7�x�@�m �7�L�F�A�} I (0;4) (0;4)

�F�Æ�• �A�}�F�{�y�s�<�2�™�A�6�}I y = 4 y = 4

�F�Æ�• �A�}�F�{�y(D) k (D) (D) : y = � x+ e+ 2 y � � x+ 4:72

�7�x�@�m �7�F�{�y�u�E(D) M(1;e+ 1) (1;3:72)

�™�F�Q�H�›�T�‚�2�žOx �E�i�6 (D) (2;0) (2;0)

�M�x�Ó�A�}�C�j �•�—

f �º�T�E�m�4�J�E�•�7�x�s�É�yx > 0 �s�½�Kf (x) = 1+ 2
�

lnx
x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �† �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�™�F�Q�H�›A �L�Ï�6�™�³�F(C) �E�i�6�F�Æ�• �A�}(D) : y = 1 �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M

�F�{�y�™�³�F(C) �™�A�6�}A �†

�5 �� �4�@�Æ f
�

1
2

�
�† �Q�6�}�F�Æ�• �A�}(L) �Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K �†�	�s�4�K�2e= 2:7;

2
e

=

0:7; ln2 = 0:7�
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�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�™�A�6�}x ! 0+ �ˆ

lim
x! 0+

f (x) = lim
x! 0+

�
1+ 2

�
lnx
x

��

�s�½�K lim
x! 0+

lnx = � ¥ �E�i�6 lim
x! 0+

1
x = + ¥ =) lim

x! 0+

lnx
x = � ¥ �†

�<�n�7�s�E�ylim
x! 0+

f (x) = � ¥ �†

�Æ�x�c�˜ �F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L x = 0 �	�T�‚�2�ž�T�L�s�½�s�Ey0Oy�
 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�…�™�A�6�}x ! + ¥ �ˆ

lim
x! + ¥

f (x) = lim
x! + ¥

�
1+ 2

�
lnx
x

��

�Â�J�L�n�F�J�E�Ž�M�j�J�j�A�J�n�M�½�Š �Elim
x! + ¥

lnx
x = 0 �Æ�x�c�l̃im

x! + ¥
f (x) = 1+ 2(0) = 1 �†

�Æ�x�c�˜ �F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �´�6 + ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �Q�i�2�Ü�Q�&�ˆ �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x 2 (0;+ ¥ ) �ˆ

f 0(x) =
�
1+ 2

�
lnx
x

�� 0

= 2�
(lnx)0� x� lnx� (x)0

x2 = 2�
1
x � x� lnx

x2 =
2(1� lnx)

x2

�…�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �ˆ

�s�½�Kx2 > 0 �7�x�s�É�y�™�4�F�}x > 0 �Æ�x�c�˜�Q�&�ˆ �u�Ef 0(x) �Õ�™�Q�‚�K�s�M�j�2�s�E�Ü�J(1� lnx) �ˆ
�£ f 0(x) = 0 () 1� lnx = 0 () lnx = 1 () x = e �†

�£ f 0(x) > 0 () 1� lnx > 0 () lnx < 1 () 0 < x < e �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ f 0(x) < 0 () 1� lnx < 0 () lnx > 1 () x > e �	�T�E�m�4�J�E�•�7�m�y�
 �†

�™�A�6�}x = e �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F �ˆ

f (e) = 1+ 2
�

lne
e

�
= 1+

2
e

� 1+ 0:7 = 1:7

�…�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

x

f 0(x)

f (x)

0 e + ¥

+ 0 �

� ¥

1+ 2
e1+ 2
e

11
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�4 �� �2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›A �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �™�A�6�}A �ˆ

�…�Q�J�j�³�L�Õ�F�}�Q�m�j�Q�u�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �E�i�6 (D) : y = 1 �ˆ

f (x) = 1 () 1+ 2
�

lnx
x

�
= 1 () 2

�
lnx
x

�
= 0 () lnx = 0 () x = 1

�9�x�E�o�Qx = 1 �7�n�M�Q�J�j�³�L (D) �Æ�x�c�˜y = 1 �†

�<�n�7�s�E�y �2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�4�lA(1;1) �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �s�õ�E�k�6�™�³�F(C) �™�A�6�}�7�x�@�m �7A(1;1) �ˆ

�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�4�l�ˆ

f 0(1) =
2(1� ln1)

12 =
2(1� 0)

1
= 2

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y(L) �Ë�E�C�™�J�6�}�ˆ

(L) : y� yA = f 0(xA)(x� xA) () y� 1 = 2(x� 1) () y = 2x� 1

�5 �� �4�@�Æ f
� 1

2

�
�E�i�6�Q�6�}�F�Æ�• �A�}(L) �Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �ˆ

�…�4�@�Æ f
� 1

2

�
�ˆ

f
�

1
2

�
= 1+ 2

�
ln(1=2)

1=2

�
= 1+ 4(� ln2) = 1� 4 ln2

�s�½�K�K�2ln2 � 0:7 �s�K�j�6�Ç�E �ˆ

f
�

1
2

�
� 1� 4(0:7) = 1� 2:8 = � 1:8

�…�Q�6�}�F�Æ�• �A�}(L) �Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �ˆ

x

y

O 1 2 3 4 5 6

� 2

� 1

1

2

3

y = 1

(C)

(L) : y = 2x� 1

A(1;1)

E(e;1:74)

e

1+ 2
e

� 1
2 ; � 1:8

�
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f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2
�

1�
lnx
x

�
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �4�@�Æ lim
x! 0+

f (x) �E�i�6 lim
x! + ¥

f (x) �† �2�x�@�A�}�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �† �2�x�@�A�}�A�u�J�š�F�L�Ë�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7M �L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2�L�F�Q�}�Ï �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}(L) �t�<�M�F�{�y

�™�³�F(C) �™�A�6�}M �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �E�i�6�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�K�2 e= 2:7;
2
e

= 0:7�
 �†

�6 �� �2�x�@�A�}�A�u�J�š�u�E�7�x�E�o�E�H�i�Ak �s�½�K�s�™�F�j�™�³�F(C) �s�<�j�J�“�j�c�˜�Q�J�j�³�L 2
�

1�
lnx
x

�
= k �Ë�E�]�Q �†

�4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�t�<�M�2�x�@�A�}�s�½�K(C) �T�‚�2�ž(x0Ox) �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�™�A�6�}x ! 0+ �ˆ lim
x! 0+

lnx = � ¥ =) lim
x! 0+

�
� lnx

x

�
= + ¥ �†

�Æ�x�c�l̃im
x! 0+

f (x) = + ¥ =) x = 0 �	�T�‚�2�žy0Oy�
 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

lnx
x = 0 �Æ�x�c�l̃im

x! + ¥
f (x) = 2(1� 0) = 2 �†

�Æ�x�c�˜ �F�Æ�• �A�}y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�N �Q�i�2�Ü�Q�&�ˆ �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ �7�x�s�É�yx > 0 �ˆ

f 0(x) = 2

 

�
1
x � x� lnx

x2

!

=
2(lnx� 1)

x2

�…�Q�&�ˆ f 0(x) �ˆ �Q�&�ˆ �u�Ef 0(x) �<�n�7�Q�&�ˆlnx� 1 �ˆ

�£ f 0(x) = 0 () lnx = 1 () x = e �†

�£ f 0(x) < 0 () 0 < x < e �	f �7�m�y�
 �ˆf 0(x) > 0 () x > e �	f �s�2�j�E�
 �†

�™�A�6�}x = e �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F �ˆ

f (e) = 2
�

1�
1
e

�
= 2�

2
e

� 2� 0:7 = 1:3

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ
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f 0(x)

f (x)

0 e + ¥

� 0 +

+ ¥

2� 2
e2� 2
e
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�4 �� �7�x�@�m �7�™�F�Q�H�›M �E�i�6�F�Æ�• �A�}�F�{�y(L) �™�A�6�}M �ˆ

�…�Q�J�j�³�L�Õ�F�}�Q�m�j�Q f (x) = 2 () 2
�
1� lnx

x

�
= 2 () lnx = 0 () x = 1 �†

�<�n�7�s�E�y �7�x�@�m �7�™�F�Q�H�›�4�lM(1;2) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q f 0(1) = 2(0� 1)
1 = � 2 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆ(L) : y� 2 = � 2(x� 1) () y = � 2x+ 4 �†

�5 �� �Q�6�}�F�Æ�• �A�}(L) �Õ�Q�m�j�J�A�n�A �E�i�6�™�³�F(C) �ˆ

x

y

O 1 2 3 4 5 6

1

2

3

4

y = 2

(C)

(L) : y = � 2x+ 4

M(1;2)

E(e;1:26)

e

2� 2
e

�6 �� �H�i�Ê�2�Ü�]�Q�Â�J�A�u�J�šk �E�i�6�4�@�Æ�u�G�•�™�2�ÔS �ˆ

�…�7�x�E�o�E�]�Q�u�E�Q�J�j�³�L f (x) = k �Â�J�™�³�F(C) �ˆ

�£ �s�F�jk < 2� 2
e �ˆ �Q�J�j�³�L�µ�— �E�]�Q �†

�£ �s�F�jk = 2� 2
e �ˆ �Q�J�j�³�L�Ë�E�]�Q�t�A�J�o�K�4�A�}x = e �†

�£ �s�F�j2� 2
e < k < 2 �ˆ �Q�J�j�³�L�Ë�E�]�Q�H�j�L�s�G�ž�6�µ�’ �†

�£ �s�F�jk � 2 �ˆ �Q�J�j�³�L�Ë�E�]�Q�t�A�J�o�K�4�A�} �†

�<�n�7�s�E�y �Q�J�j�³�L�Ë�E�]�Q�M�m�y�™�Â�t�Ak � 2�
2
e

� 1:26 �†

�…�4�@�Æ�u�G�•�™�2�ÔS �s�M�j�7�s�Æ�š �y[1;e] �ˆ

�s�M�j[1;e] �™�³�F(C) �Q�•�i�A�s�÷�´�6�s�M�j�T�‚�2�ž(Ox) �s�™�É�yf (x) � 2� 2
e > 0 �ˆ

S=
Z e

1
2

�
1�

lnx
x

�
dx= 2

Z e

1
dx� 2

Z e

1

lnx
x

dx= 2[x]e1 �
�
ln2x

� e
1

S= 2(e� 1) � (ln2e� ln21) = 2e� 2� 1 = 2e� 3 � 2:4 �a�2�Â�™�2�Ô�u�G�•
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f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1�
lnx
x3 �s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �†

�2 �� �4�@�Æ lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �F�·�Ÿ �;�Ã f �Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}x = 3
p

e �† �4�@�Æf ( 3
p

e) �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›M �L�Ï�6�t�3�ž�s�³�6(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2 �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T) �t�<�M

�F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7M �†

�5 �� �Q�6�}�F�Æ�• �A�}(T) �E�i�6�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}�J�o�K�	�K�2 e= 2:7; 3
p

e= 1:4;
1
3e

= 0:12�
 �†

�2�x�@�A�}�A�u�J�šk �s�<�j�J�“�j�c�˜�N�i�Q�J�j�³�L 1�
lnx
x3 > k �s�G�•�#�6�È�• �A�}�7�x�s�É�y�™�4�F�}x > 0 �s�½�K�s�™�F�j�t�3�ž�s�³�6(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�2�x�@�A�}�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�™�A�6�}x ! 0+ �ˆ lim
x! 0+

lnx = � ¥ �E�i�6 lim
x! 0+

x3 = 0+ =) lim
x! 0+

�
� lnx

x3

�
= + ¥ �†

�Æ�x�c�l̃im
x! 0+

f (x) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

lnx
x3 = 0 =) lim

x! + ¥
f (x) = 1� 0 = 1 �†

�Æ�x�c�˜ �F�Æ�• �A�}y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �A�u�J�š�T�F�“�F�L�Ë �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) = �
1
x � x3 � lnx� 3x2

(x3)2 = �
x2(1� 3 lnx)

x6 =
3lnx� 1

x4

�…�Q�&�ˆ f 0(x) �ˆ �s�½�Kx4 > 0 �Q�&�ˆ f 0(x) �<�n�7�Q�&�3̂ lnx� 1 �ˆ

�£ f 0(x) = 0 () 3 lnx� 1 = 0 () lnx = 1
3 () x = e1=3 = 3

p
e �†

�£ f 0(x) < 0 () 0 < x < 3
p

e �	f �7�m�y�
 �ˆf 0(x) > 0 () x > 3
p

e �	f �s�2�j�E�
 �†

�<�n�7�s�E�yf �Ë�E�A�u�J�š�T�F�“�F�L�Ë�™�A�6�}x = 3
p

e �ˆ

f ( 3
p

e) = 1�
ln(e1=3)
(e1=3)3

= 1�
1=3
e

= 1�
1
3e

� 1� 0:12= 0:88

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ
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x

f 0(x)

f (x)

0 3
p

e + ¥

� 0 +

+ ¥

1� 1
3e1� 1
3e

11

�4 �� �7�x�@�m �7�™�F�Q�H�›M �E�i�6�F�Æ�• �A�}�F�{�y(T) �™�A�6�}M �ˆ

�…�Q�J�j�³�L�Õ�F�}�Q�m�j�Q f (x) = 1 () 1� lnx
x3 = 1 () lnx = 0 () x = 1 =) M(1;1) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q f 0(1) = 3ln1� 1
14 = � 1 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆ(T) : y� 1 = � 1(x� 1) () y = � x+ 2 �†

�5 �� �Q�6�}�F�Æ�• �A�}(T) �™�³�F(C) �E�i�6�2�x�@�A�}�A�u�J�šk �ˆ

x

y

O 1 2 3 4 5

1

2

3

y = 1(C)

(T) : y = � x+ 2

M(1;1)

E( 3
p

e;0:88)

3
p

e

1� 1
3e

�s�½�K�Ò�L�A�u�J�š�T�F�“�F�L�Ë�½�7�}�´�A�u�Ef (x) �s�M�j(0;+ ¥ ) �4�lf ( 3
p

e) = 1� 1
3e �Æ�x�c�˜ �ˆ

f (x) > k 8x > 0 () k < 1�
1
3e

� 0:88

�M�x�Ó�A�}�C�j �–�•

f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) = x� 1� 2 ln
�

1�
1
x

�
�E�i�6 (C) �º�™�³�F�u�Ef �†

�2 �� �7�n�L�Q�i�2�Ü�C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef �†

�3 �� �4�@�Æ lim
x! 1+

f (x) �E�i�6 lim
x! + ¥

f (x) �L�o�7�L�2�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �†

�4 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �L�o�7�Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K(O;~i;~j) �†

�5 �� �F�·�Ÿ �;�Ã�Q�J�j�³�L f (x) = 3 �Ë�E�]�Q�t�A�J�o�K�4�A�}�s�M�j�7�s�Æ�š �y[2;+ ¥ ) �†

�6 �� �4�@�Æ�™�2�Ô�u�G�•A �t�<�M�s�÷�7�s�Æ�š �y�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}L : y = x� 1 �™�A�*�N�E�k�6�7�s�Æ�š �y2 � x � 4 �	�s�4�c�˜
ln2 = 0:7 �E�i�6 ln3 = 1:1�
 �†
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�2 �� �C�i�Q�s�î�T�s�B�L�Ê�H�u�Ef �ˆ

�…�t�<�E�2�x�@�A�} �ˆ �7�x�s�É�yx 2 (1;+ ¥ ) �2�s�E�Ü�J1� 1
x = x� 1

x > 0 �º�E �i�7�ƒ �†

�…�4�@�Æ�s�<�L�j�s�Nf 0(x) �ˆ

f 0(x) = 1� 2�

�
1� 1

x

� 0

1� 1
x

= 1� 2�
1
x2

x� 1
x

= 1�
2

x(x� 1)
=

x2 � x� 2
x(x� 1)

=
(x� 2)(x+ 1)

x(x� 1)

�…�Q�&�ˆ f 0(x) �ˆ �7�x�s�É�yx > 1 �s�K�j�6�Ë�Ex(x� 1) > 0 �E�i�6 x+ 1 > 0 �<�n�s�7�’�y�Q�&�ˆf 0(x) �Õ�™�Q�‚�K�s�M�jx� 2 �ˆ

�£ f 0(x) = 0 () x� 2 = 0 () x = 2 �†

�£ f 0(x) < 0 () 1 < x < 2 =) f �7�m�y�s�M�j�7�s�Æ�š �y(1;2) �†

�£ f 0(x) > 0 () x > 2 =) f �s�2�j�E�s�M�j�7�s�Æ�š �y(2;+ ¥ ) �†

�™�A�6�}x = 2 �T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F �ˆ

f (2) = 2� 1� 2 ln
�

1�
1
2

�
= 1� 2 ln

�
1
2

�
= 1+ 2ln2� 1+ 2(0:7) = 2:4

�3 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�Õ�Q�m�j�J�A�n�A�:�L �ˆ �³�M�Á x ! 1+ �s�Æ�y1� 1
x ! 0+ =) ln(1� 1=x) ! � ¥ �†

�Æ�x�c�˜lim
x! 1+

f (x) = 0� 2(� ¥ ) = + ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�…�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ �³�M�Áx ! + ¥ �s�Æ�y1x ! 0 =) ln(1� 1=x) ! ln1 = 0 �†

�H�i�E�i�A�˜�G�M�<�2 �l̂im
x! + ¥

[ f (x) � (x� 1)] = lim
x! + ¥

�
� 2 ln

�
1� 1

x

��
= 0 �†

�Æ�x�c�˜ �F�Æ�• �A�}y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�4 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ

x

f 0(x)

f (x)

1 2 + ¥

� 0 +

+ ¥

1+ 2ln21+ 2ln2

+ ¥+ ¥



������ �s�J�s�L�"�E�C�j�” �t�G�’�2�<�x�s�Á�y�™�Ò�K
�s

�J
�s

�L
�"

�E
�C

�j�
”

�t�
G

�’�
2�

<
�x �s

�Á
�y

�™
�Ò

�K

x

y

O 1 2 3 4 5

1

2

3

4

5
x = 1

y = x� 1

(C)

(2;2:4)

�5 �� �™�Ò�K�F�&�… �2�}�Ã �Q�J�j�³�L f (x) = 3 �Ë�E�]�Q�t�A�J�o�K�4�A�}�s�M�j[2;+ ¥ ) �ˆ

�s�M�j�7�s�Æ�š �y[2;+ ¥ ) �T�E�m�4�J�E�•f �º�F�} �E�i�6�s�2�j�E�½�7�}�´�A �s�½�K�Ë�Ef (2) = 1+ 2ln2� 2:4 �E�i�6 lim
x! + ¥

f (x) = + ¥ �†

�s�½�K�Ò�L3 2 [2:4;+ ¥ ) �Â�J�™�C�k�Q�Ž�j�F�C�A�u�J�š�2�Á�Ž �M �Q�J�j�³�L f (x) = 3 �Ë�E�]�Q�t�A�J�o�K�4�A�}a 2 [2;+ ¥ ) �†

�6 �� �4�@�Æ�™�2�Ô�u�G�•A �ˆ

�…�s�M�j�7�s�Æ�š �y[2;4] �s�K�j�6�Ë�E1� 1
x < 1 =) ln

�
1� 1

x

�
< 0 �Æ�x�c�˜ �ˆ

f (x) � (x� 1) = � 2 ln
�

1�
1
x

�
= 2 ln

�
x

x� 1

�
> 0

�<�n�s�7�’�y �™�³�F(C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}L : y = x� 1 �º�E �i�7�ƒ �†

�…�™�2�Ô�u�G�•A �2�x�@�A�}�s�½�K �ˆ

A =
Z 4

2
[ f (x) � (x� 1)] dx= 2

Z 4

2
[lnx� ln(x� 1)] dx

�…�s�½�K�Ò�L
R

lnt dt = t lnt � t �s�4�Ç�E �ˆ

A = 2[xlnx� x� (x� 1) ln(x� 1)+ ( x� 1)]4
2

= 2[xlnx� (x� 1) ln(x� 1) � 1]42

= 2
h
(4 ln4� 3 ln3� 1) � (2 ln2� 1 ln1� 1)

i

= 2
h
8ln2� 3 ln3� 1� 2 ln2+ 1

i

= 2(6 ln2� 3 ln3) = 12ln2� 6 ln3

�…�9�x�E�o�Q�A�u�J�šln2 = 0:7 �E�i�6 ln3 = 1:1 �ˆ

A = 12(0:7) � 6(1:1) = 8:4� 6:6 = 1:8 �a�2�Â�™�2�Ô�u�G�•
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f �º�T�E�m�4�J�E�•�2�x�@�A�}�7�x�s�É�yx 2 D =] � ¥ ;0[[ ]1;+ ¥ [ �s�½�Ky = f (x) = �
x
2

+ ln

�
�
�
�
x� 1

x

�
�
�
� �s�R�j�K�Ë�E�t�3�ž�s�³�6

(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ ; 0; 1 �E�i�6 + ¥ �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�t�3�ž�s�³�6(C) �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D) : y = �
x
2

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6(C) �´�6 � ¥ �E�i�6�´�6 + ¥ �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F

�u�E�t�3�ž�s�³�6(C) �s�D�"�F�E�k�6 (D) �†

�4 �� �4�@�Æ f 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�5 �� �4�@�Æf (� 1) �E�i�6 f (2) �L�o�7�Q�6�}�t�3�ž�s�³�6(C) �E�i�6�Õ�Q�m�j�J�A�n�A�Ä�x�6�T�Q�}�L�F�Q�}�Ï �† �2�x�@�A�}�A�u�J�šm�s�<�j�J�“�j�c� �̃Q�J�j�³�L

�
x
2

+ ln

�
�
�
�
x� 1

x

�
�
�
� = m �Ë�E�]�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �ˆ

�…�™�A�6�}� ¥ �ˆ lim
x!� ¥

�
� x� 1

x

�
� = 1 =) lim

x!� ¥
ln

�
� x� 1

x

�
� = 0 �†

�Æ�x�c�l̃im
x!� ¥

f (x) = + ¥ �E�i�6 lim
x! + ¥

f (x) = � ¥ �†

�…�™�A�6�}x ! 0� �ˆ lim
x! 0�

�
� x� 1

x

�
� = + ¥ =) lim

x! 0�
f (x) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�…�™�A�6�}x ! 1+ �ˆ lim
x! 1+

�
� x� 1

x

�
� = 0+ =) lim

x! 1+
f (x) = � ¥ =) x = 1 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�…�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆlim
x!� ¥

�
f (x) �

�
� x

2

��
= lim

x!� ¥
ln

�
� x� 1

x

�
� = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}(D) : y = �
x
2

�º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �Ä�x�6�´�6� ¥ �E�i�6�´�6 + ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆ �H�i�E�i�A�˜�Q�&�ˆ �u�Ef (x) �
�
� x

2

�
= ln

�
�1� 1

x

�
� �ˆ

�£ �7�x�s�É�yx 2 (� ¥ ;0) �ˆ 1� 1
x > 1 =) ln

�
1� 1

x

�
> 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j( ) �†

�£ �7�x�s�É�yx 2 (1;+ ¥ ) �ˆ 0 < 1� 1
x < 1 =) ln

�
1� 1

x

�
< 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J( ) �†

�4 �� �4�@�Æ f 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x 2 D �ˆ

f 0(x) = �
1
2

+
1
x2

x� 1
x

= �
1
2

+
1

x(x� 1)
=

� (x+ 1)(x� 2)
2x(x� 1)

�…�Q�&�ˆ f 0(x) �ˆ �s�½�Kx(x� 1) > 0 �s�M�jD �Q�&�ˆ f 0(x) �Õ�™�Q�‚�K�s�M�j� (x+ 1)(x� 2) �ˆ
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�£ f 0(x) = 0 () x = � 1 �^ x = 2 �†

�£ �s�M�j(� ¥ ; � 1) �ˆ f 0(x) < 0 �	f �7�m�y�
 �ˆ �s�M�j(� 1;0) �ˆ f 0(x) > 0 �	f �s�2�j�E�
 �†

�£ �s�M�j(1;2) �ˆ f 0(x) > 0 �	f �s�2�j�E�
 �ˆ �s�M�j(2;+ ¥ ) �ˆ f 0(x) < 0 �	f �7�m�y�
 �†

�A�u�J�š�F�L�Ë �ˆf (� 1) = 1
2 + ln2 � 1:2 �	�T�F�“�F�L�Ë�s�D�"�F�
 �ˆf (2) = � 1� ln2 � � 1:7 �	�T�A�i�F�L�Ë�s�D�"�F�
 �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 1 0 1 2 + ¥

� 0 + + 0 �

+ ¥+ ¥

1
2 + ln21
2 + ln2

+ ¥ � 1� ln2� 1� ln2

� ¥� ¥

�5 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�2�x�@�A�}�A�u�J�šm �ˆ

x

y

O� 3 � 2 � 1 1 2 3 4

� 3

� 2

� 1

1

2

3
x = 1

(D) : y = � x
2

(C)

(� 1;1:2)

(2; � 1:7)

�…�2�x�@�A�}m �s�<�j�J�“�j�c�˜�Q�J�j�³�L�Ë�E�]�Q�T�N�i�9�…�Ë�E�H�j�L�s�G�ž�6�µ�’ �ˆ

�]�Q�T�N�i�9�…�Ë�E�º�Õ�F�}�Q�m�j�Q�u�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �s�M�j(� ¥ ;0) �E�i�6�F�Æ�• �A�}�s�<�2y = m �†

�Â�J�™�³�F �F�Æ�• �A�}y = m �³�A�}�t�3�’�6(� ¥ ;0) �™�A�6�}�H�j�L�7�x�@�m �7�s�G�ž�6�µ�’ �M�m�y�™�Â�t�A �ˆ

m>
1
2

+ ln2 � 1:2

�M�x�Ó�A�}�C�j �–�’

f �º�T�E�m�4�J�E�•�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax �s�½�Kf (x) = � x� 2+
4ex

ex + 1
�s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n

�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ �E�i�6�™�A�6�}+ ¥ �†
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�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}d1 : y = � x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 � ¥ �E�i�6�F�Æ�• �A�}d2 : y = � x+ 2 �º�Õ�Q�m�j�J�A�n

�A�s�™�C�A�u�E(C) �´�6 + ¥ �†

�4 �� �4�@�Æ f 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �F�·�Ÿ �;�Ã�4�M�}�A�™�J�)�KO �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�Ä�x�6�H�j�L �† �s�½�y�™�Ò�K�N�i�Q�J�j�³�L
4ex

ex + 1
� x+ 2 �Â�J�™�³�F(C) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�…�™�A�6�}x ! � ¥ �ˆ lim
x!� ¥

ex = 0 =) lim
x!� ¥

f (x) = + ¥ � 2+ 0 = + ¥ �†

�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

4ex

ex+ 1 = 4 =) lim
x! + ¥

f (x) = � ¥ � 2+ 4 = � ¥ �†

�3 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ

�…�´�6 � ¥ �ˆ lim
x!� ¥

[ f (x) � (� x� 2)] = lim
x!� ¥

4ex

ex+ 1 = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d1 : y = � x� 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6� ¥ �†

�…�´�6 + ¥ �ˆ lim
x! + ¥

[ f (x) � (� x+ 2)] = lim
x! + ¥

�
4ex

ex+ 1 � 4
�

= lim
x! + ¥

� 4
ex+ 1 = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d2 : y = � x+ 2 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�4 �� �4�@�Æ f 0(x) �Â�Í�6�T�s�B�L�Ê�H �E�i�6�G�ƒ�i�A�8�š�m�y �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x 2 R �ˆ

f 0(x) = � 1+
4ex(ex + 1) � 4ex � ex

(ex + 1)2 = � 1+
4ex

(ex + 1)2 =
� (ex � 1)2

(ex + 1)2 � 0

f 0(x) = 0 () ex = 1 () x = 0 �† �<�n�7�s�E�yf �7�m�y�½�7�}�´�A�s�M�jR �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ 0 + ¥

� 0 �

+ ¥+ ¥

00 � ¥� ¥

�…�F�·�Ÿ �;�Ã O(0;0) �º�G�ƒ�i�A�8�š�m�y �ˆ �7�x�s�É�y�™�4�F�}x 2 R �ˆ

f (� x)+ f (x) =
�

x� 2+
4e� x

e� x + 1

�
+

�
� x� 2+

4ex

ex + 1

�
= � 4+

4
ex + 1

+
4ex

ex + 1
= � 4+ 4= 0= 2(0)

�<�n�7�s�E�y �4�M�}�A�™�J�)�KO(0;0) �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �†
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�5 �� �Q�6�}�™�³�F(C) �E�i�6�s�½�y�™�Ò�K�N�i�Q�J�j�³�L �ˆ

x

y

O� 3 � 2 � 1 1 2 3

� 3

� 2

� 1

1

2

3

d1 d2

(C)

�…�s�½�y�™�Ò�K�N�i�Q�J�j�³�L 4ex

ex+ 1 � x+ 2 () f (x) � 0 �ˆ

�Â�J�™�³�F(C) �t�3�ž�s�³�6�Q�•�i�A�s�÷�´�6�s�M�j�T�‚�2�ž(Ox) �³�M�Á x � 0 �†

�<�n�7�s�E�y �Q�x�@�m�x �7�s�J�š�j�K�u�E�N�i�Q�J�j�³�L�4�lx 2 (� ¥ ;0] �†

�M�x�Ó�A�}�C�j �–�“

f �º�T�E�m�4�J�E�•�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax > 0 �s�½�Ky = f (x) = � x�
4 lnx

x
�s�R�j�K�Ë�E�t�3�ž�s�³�6(C) �s�÷�2�’�m�6�A�™�J�)�K

�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �L�2�t�<�E�2�x�@�A�}�u�Ef �E�i�6�4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L �E�i�6�Õ�Q�m�j�J�A�n�A

�s�™�C�A�u�E(C) �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7A �s�M�j(C) �t�<�M�F�Æ�• �A�}�F�{�y�™�A�6�}A �™�Q�F�E�k�6�Õ�Q�m�j�J�A�n�A�s�™�C�A �† �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y
�s�Æ�y �†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A �† �4�@�Æ�u�G�•�™�2�Ô�t�<�M�3�@�‹ �s�½�K(C) �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�F�Æ�• �A�}x = 1; x = a

�	a > 1�
 �† �2�x�@�A�}a �s�<�j�J�“�j�c�˜�u�G�•�™�2�Ô�s�Q�—�j2 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�…�™�A�6�}x ! 0+ �ˆ lim
x! 0+

�
� 4lnx

x

�
= + ¥ =) lim

x! 0+
f (x) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L �†
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�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

lnx
x = 0 =) lim

x! + ¥
f (x) = � ¥ �†

�…�Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆlim
x! + ¥

[ f (x) � (� x)] = lim
x! + ¥

�
� 4lnx

x

�
= 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}(L) : y = � x �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) = � 1� 4

 
1
x � x� lnx

x2

!

=
� x2 � 4(1� lnx)

x2 =
� x2 + 4lnx� 4

x2

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ �T�E�m�4�J�E�•f �7�m�y�½�7�}�´�A�H�j+ ¥ �<�M�}� ¥ �s�M�j(0;+ ¥ ) �ˆ

x

f 0(x)

f (x)

0 + ¥

�

+ ¥

� ¥� ¥

�4 �� �7�x�@�m �7A �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6 (L) �ˆ

�…�F�Æ�• �A�}�F�{�y�™�Q�F�E�k�6 (L) : y = � x �Ë�E�s�J�4�m�@�™�Ç�F�}�C�i�Q�s�Q�—�j� 1 �ˆ

f 0(x) = � 1 () � 1� 4
�

1� lnx
x2

�
= � 1 () 1� lnx = 0 () x = e

�™�A�6�}x = e �s�K�j�6�Ç�EyA = f (e) = � e� 4lne
e = � e� 4

e � � 2:7� 1:48= � 4:18 �†

�<�n�7�s�E�y �7�x�@�m �7�F�{�y�4�lA
�

e; � e�
4
e

�
�†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆy�
�
� e� 4

e

�
= � 1(x� e) () y = � x�

4
e

�†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�4�@�Æ�u�G�•�™�2�Ô �ˆ
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x

y

O 1 2 3 4 5

� 4

� 3

� 2

� 1

1
(L) : y = � x

(C)

A(e; � 4:19)

�…�4�@�Æ�u�G�•�™�2�ÔS(a) �s�M�j[1;a] �	a > 1�
 �ˆ

�s�M�j[1;a] �F�Æ�• �A�}(L) �Q�•�i�A�s�÷�´�6�s�M�j(C) �s�™�É�y(� x) � f (x) = 4lnx
x > 0 �ˆ

S(a) =
Z a

1
[(� x) � f (x)] dx=

Z a

1

4lnx
x

dx=
�
2 ln2x

� a
1 = 2ln2a �a�2�Â�u�G�•

�…�2�x�@�A�}a �s�<�j�J�“�j�c�˜S(a) = 2 �ˆ

2 ln2a = 2 () ln2a = 1 () lna = 1 (�s�™�É�ya > 1) () a = e

�M�x�Ó�A�}�C�j �–�”

f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�½�Kf (x) =
lnx
x2 �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2�t�<�E�2�x�@�A�} �4�@�Æ�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E�2�x�@�A�} �E�i�6�L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E(C) �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}�7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}�F�{�y �†

�<�x�s�Á�y�™�Ò�K

�2 �� �t�<�E�2�x�@�A�} �M�j�J�j�A �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = ( 0;+ ¥ ) �†

�…�™�A�6�}x ! 0+ �ˆ lim
x! 0+

lnx = � ¥ =) lim
x! 0+

f (x) = � ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

lnx
x2 = 0 =) lim

x! + ¥
f (x) = 0 =) y = 0 �	�T�‚�2�žOx�
 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†
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�3 �� �4�@�Æ f 0(x) �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) =
1
x � x2 � lnx� 2x

x4 =
x(1� 2 lnx)

x4 =
1� 2 lnx

x3

�…�Q�&�ˆ f 0(x) �ˆ �s�½�Kx3 > 0 �Q�&�ˆ f 0(x) �<�n�7�Q�&�1̂� 2 lnx �ˆ

�£ f 0(x) = 0 () 1� 2 lnx = 0 () lnx = 1
2 () x =

p
e �†

�£ f 0(x) > 0 () 0 < x <
p

e �	f �s�2�j�E�
 �ˆ f 0(x) < 0 () x >
p

e �	f �7�m�y�
 �†

�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x =
p

e �4�lf (
p

e) = 1=2
e =

1
2e

� 0:18 �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

0
p

e + ¥

+ 0 �

� ¥

1
2e
1
2e

00

�4 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}�™�F�Q�H�›�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �ˆ

�…�™�F�Q�H�›�E�k�6 (Ox) �ˆ f (x) = 0 () lnx = 0 () x = 1 =) M(1;0) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(1) = 1� 2 ln1
13 = 1 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆ(T) : y� 0 = 1(x� 1) () y = x� 1 �†

�5 �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}�F�{�y(T) �ˆ

x

y

O 1 2 3 4 5

� 1

1

2

(C)

(T) : y = x� 1

(1;0)

� p
e; 1

2e

�

�M�x�Ó�A�}�C�j �–�•

�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Ky = f (x) = x� 1+ 2e� x �s�R�j�K�Ë�E�™�³�F(C) �†
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�2 �� �L�2 lim
x!� ¥

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �u�E�™�³�F(C) �† �F�·�Ÿ �;�Ã f �Ë�E�T�F�“�F�L�Ë�™�A�6�}x = ln2 �†

�3 �� �Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �L�2�Q�J�j�³�L�F�Æ�• �A�}L2 �t�<�M�F�{�y�™�³�F(C) �™�A�6�}�7�x�@�m �7A(0;1) �†

�4 �� �Q�6�}�F�Æ�• �A�}L1;L2 �s�÷�2�’�m�6�A�™�J�)�K�T�L�s�½�s�E�t�A�J�o�K�	�s�4�c�˜ln2 = 0:7�
 �†

�5 �� �4�@�Æ�™�2�Ô�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�Õ�Q�m�j�J�A�n�A�s�™�C�AL1 �™�³�F(C) �F�Æ�• �A�}�:�Lx = 0 �E�i�6 x = 1 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�A�u�J�š�T�F�“�F�L�Ë �ˆ

�…�t�<�E�2�x�@�A�} �ˆD = R �†

�… lim
x!� ¥

f (x) = � ¥ � 1+ 2(+ ¥ ) = + ¥ �	�s�™�É�ye� x ! + ¥ �
 �†

�… lim
x! + ¥

f (x) = + ¥ � 1+ 0 = + ¥ �	�s�™�É�ye� x ! 0�
 �†

�… lim
x! + ¥

[ f (x) � (x� 1)] = lim
x! + ¥

2e� x = 0 =) (L1) : y = x� 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�…�s�<�L�j�s�N �ˆf 0(x) = 1� 2e� x �†

f 0(x) = 0 () 2e� x = 1 () e� x =
1
2

() � x = � ln2 () x = ln2

�£ �s�F�jx < ln2 �ˆ e� x >
1
2

=) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�£ �s�F�jx > ln2 �ˆ e� x <
1
2

=) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�…�<�n�7�s�E�yf �Ë�E�A�u�J�š�T�F�“�F�L�Ë�½�7�}�´�A�™�A�6�}x = ln2 �4�l�ˆ

f (ln2) = ln2� 1+ 2e� ln2 = ln2� 1+ 2
�

1
2

�
= ln2 � 0:7

�3 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�yL2 �ˆ

x

f 0(x)

f (x)

� ¥ ln2 + ¥

� �� +

+ ¥+ ¥

ln2ln2

+ ¥+ ¥

�…�™�A�6�}x = 0 �ˆ y0 = f (0) = 0� 1+ 2e0 = � 1+ 2 = 1 =) A(0;1) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(0) = 1� 2e0 = 1� 2 = � 1 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�yL2 �™�A�6�}�7�x�@�m �7A(0;1) �4�l�ˆ

y� 1 = � 1(x� 0) () (L2) : y = � x+ 1
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�4 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�AL1 �E�i�6�F�Æ�• �A�}�F�{�yL2 �ˆ

x

y

O� 1 1 2 3 4 5

1

2

3

4
L1

L2

(C)

(ln2; ln2)

A(0;1)

�5 �� �4�@�Æ�™�2�Ô�u�G�•�t�G�’�2�F�š�6�}�ˆ

�…�s�M�j�7�s�Æ�š �y[0;1] �t�3�ž�s�³�6(C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}L1 : y = x� 1 �s�™�É�yf (x) � (x� 1) = 2e� x > 0 �7�x�s�É�y

�™�4�F�}x 2 R �†

�…�™�2�Ô�u�G�•�t�<�M�™�A�*�N�4�@�Æ�4�l�ˆ

S=
Z 1

0
[ f (x) � (x� 1)] dx=

Z 1

0
2e� xdx=

�
� 2e� x� 1

0 = � 2e� 1 � (� 2e0) = 2�
2
e

�…�s�½�K�K�2e� 2:7 �Æ�x�c�˜
2
e

� 0:74 �ˆ

S= 2�
2
e

� 2� 0:74= 1:26 �a�2�Â�™�2�Ô�u�G�•

�M�x�Ó�A�}�C�j �–�–

�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Ky = f (x) = 1�
2 lnx

x
�s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2 lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �Q�6�}�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�t�A�J�o�K�	�s�4�c�ẽ= 2:7;
2
e

= 0:7�
 �†

�5 �� �4�@�Æ�™�2�Ô�u�G�•�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K�™�³�F(C) �Õ�Q�m�j�J�A�n�A�s�<�2 �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�™�A�6�}x ! 0+ �ˆ lim
x! 0+

�
� 2lnx

x

�
= + ¥ =) lim

x! 0+
f (x) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L �†
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�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

2lnx
x = 0 =) lim

x! + ¥
f (x) = 1 =) y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) = � 2

 
1
x � x� lnx

x2

!

=
2(lnx� 1)

x2

�…�Q�&�ˆ f 0(x) �ˆ �s�½�Kx2 > 0 �Q�&�ˆ f 0(x) �<�n�7�Q�&�ˆlnx� 1 �ˆ

�£ f 0(x) = 0 () lnx = 1 () x = e �†

�£ f 0(x) < 0 () 0 < x < e �	f �7�m�y�
 �ˆf 0(x) > 0 () x > e �	f �s�2�j�E�
 �†

�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = e �4�lf (e) = 1� 2
e � 1� 0:7 = 0:3 �	�^ 0:26�
 �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

0 e + ¥

� 0 +

+ ¥

1� 2
e1� 2
e

11

�4 �� �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A �ˆ

x

y

O 1 2 3 4 5

1

2

3

y = 1

(C)

(1;1)

E(e;0:26)
1� 2

e

�5 �� �4�@�Æ�™�2�Ô�u�G�•�t�G�’�2�F�š�6�}S �ˆ

�…�s�M�j�7�s�Æ�š �y[1;e] �F�Æ�• �A�}�Õ�Q�m�j�J�A�n�A�s�<�2y = 1 �Q�•�i�A�s�÷�´�6�s�M�j�™�³�F(C) �s�™�É�y1� f (x) = 2lnx
x � 0 �ˆ

S=
Z e

1
[1� f (x)] dx=

Z e

1

2lnx
x

dx=
�
ln2x

� e
1 = ln2e� ln21 = 1 �a�2�Â�™�2�Ô�u�G�•
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�M�x�Ó�A�}�C�j �–�—

�T�E�m�4�J�E�•f �2�x�@�A�}�7�x�s�É�yx > 0 �s�½�Kf (x) = 2+
lnx
x2 �s�R�j�K�Ë�E�™�³�F(C) �†

�2 �� �L�2 lim
x! + ¥

f (x) �E�i�6 lim
x! 0+

f (x) �† �L�2�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�E�i�6�s�<�2�u�E�™�³�F(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �s�R�j�K�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�E�T�E�m�4�J�E�•f �†

�4 �� �L�2�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›�L�Ï�6�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�A�s�<�2 �† �Q�6�}�™�³�F(C) �s�÷�2�’�m�6�A�™�J�)�K�2�n�T�L�s�½�s�E�J�o�K

�	�s�4�c�ẽ= 2:7; e0:5 = 1:65�
 �†

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}�2�x�@�A�}�s�½�K(C) �Õ�Q�m�j�J�A�n�A�s�<�2 �F�Æ�• �A�}�:�Lx = 1 �E�i�6 x = e0:5 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A �ˆ

�…�™�A�6�}x ! 0+ �ˆ lim
x! 0+

lnx
x2 = � ¥ =) lim

x! 0+
f (x) = � ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

lnx
x2 = 0 =) lim

x! + ¥
f (x) = 2 =) y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6+ ¥ �†

�3 �� �4�@�Æ f 0(x) �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�4�@�Æ�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) =
1
x � x2 � lnx� 2x

x4 =
1� 2 lnx

x3

�…�Q�&�ˆ f 0(x) �ˆ �s�½�Kx3 > 0 �Q�&�ˆ f 0(x) �<�n�7�Q�&�1̂� 2 lnx �ˆ

�£ f 0(x) = 0 () 1� 2 lnx = 0 () lnx = 1
2 () x = e1=2 =

p
e� 1:65 �†

�£ f 0(x) > 0 () 0 < x <
p

e �	f �s�2�j�E�
 �ˆ f 0(x) < 0 () x >
p

e �	f �7�m�y�
 �†

�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x =
p

e �4�lf (
p

e) = 2+ 1=2
e = 2+

1
2e

� 2:18 �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

0
p

e + ¥

+ 0 �

� ¥

2+ 1
2e2+ 1
2e

22

�4 �� �7�x�@�m �7�™�F�Q�H�›�E�k�6�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�Q�6�}�™�³�F(C) �ˆ

�…�™�F�Q�H�›�E�k�6 y = 2 �ˆ f (x) = 2 () lnx
x2 = 0 () lnx = 0 () x = 1 =) I (1;2) �†

�…�Q�6�}�™�³�F(C) �ˆ
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x

y

O 1 2 3 4 5

1

2

3

y = 2(C)

I (1;2)

(
p

e;2:18)

�5 �� �4�@�Æ�u�G�•�™�2�Ô�t�G�’�2�F�š�6�}S �ˆ

�…�s�M�j�7�s�Æ�š �y[1;e0:5] �™�³�F(C) �Q�•�i�A�s�÷�´�6�s�M�j�Õ�Q�m�j�J�A�n�A�s�<�2y = 2 �s�™�É�ylnx
x2 � 0 �ˆ

S=
Z e0:5

1
[ f (x) � 2]dx=

Z e0:5

1

lnx
x2 dx

�Â�6 u = lnx =) du= dx
x �E�i�6 dv= dx

x2 =) v = � 1
x �ˆ

S=
�
�

lnx
x

� e0:5

1
�

Z e0:5

1

�
�

1
x2

�
dx=

�
�

lnx+ 1
x

� e0:5

1

S= �
0:5+ 1

e0:5 �
�

�
0+ 1

1

�
= 1�

1:5
p

e
� 1�

1:5
1:65

� 0:09 �a�2�Â�™�2�Ô�u�G�•

�M�x�Ó�A�}�C�j �–�˜

f �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jR �s�½�Kf (x) = 4� x� e� x �E�i�6�Ë�E�™�³�F(C) �†
�" �� �2 �� �L�2 lim

x! + ¥
f (x) �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D) �Ë�E�Q�J�j�³�L y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�u�E�t�3�ž�s�³�6(C) �†

�4 �� �s�A�j�t�3�ž�s�³�6(C) �s�÷�s�M�j�^�s�™�³�J�F�Æ�• �A�}(D) � �7�n�L�F�&�… �2�} �†

�5 �� �s�G�•�#�6�È�• �A�}�Ã�™�4�F�}�7�x�E�o�E�H�i�Ax�
 f (x) =
4ex � xex � 1

ex �†

�6 �� �L�2 lim
x!� ¥

f (x) �	�s�™�F�j�M�C�‘�G�Mlim
x!� ¥

xex = 0�
 �†

�# �� �2 �� �4�@�Æ f 0(x) �† �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �† �2�x�@�A�}�A�u�J�š�H�i�A�u�E�T�A�i�F�L�Ë�L�F�Q�}f �†

�3 �� A �º�7�x�@�m �7�s�÷�s�M�j�t�3�ž�s�³�6(C) �t�<�M�Ë�E�Õ�F�}�Q�m�j�Q 0 �† �2�x�@�A�}�Q�J�j�³�L�F�Æ�• �A�}�F�{�y�t�3�ž�s�³�6(C) �™�A�6�}A
�†

�4 �� �F�·�Ÿ �;�Ã f (x) = 0 �Ë�E�7�s�J�š�j�K�t�A�J�o�K�4�A�}�t�<�M�Â�6�s�½�Kb �s�÷�2�’�m�6�7�s�Æ�š �y[� 1;0] �	�^ [� 2;0]�
 �†

�<�x�s�Á�y�™�Ò�K
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�" �� �2 �� �L�2 lim
x! + ¥

f (x) �ˆ

lim
x! + ¥

f (x) = lim
x! + ¥

(4� x� e� x) = 4� (+ ¥ ) � 0 = � ¥

�	�s�™�É�y�³�M�Áx ! + ¥ �s�Æ�y� x ! � ¥ �E�i�6 e� x ! 0�
 �†

�3 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D) : y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�u�E�t�3�ž�s�³�6(C) �ˆ
�H�i�E�i�A�˜�G�M�<�2 �ˆ

lim
x! + ¥

[ f (x) � (� x+ 4)] = lim
x! + ¥

(� e� x) = 0

�<�n�7�s�E�y �F�Æ�• �A�}(D) : y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E�t�3�ž�s�³�6(C) �´�6 + ¥ �†

�4 �� �F�&�… �2�}�C�j�Â�x�6�s�D�"�F�L�Ï�6�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}(D) �ˆ
�G�M�<�2 �f̂ (x) � yD = � e� x �†
�s�½�K�Ò�Le� x > 0 �7�x�s�É�y�™�4�F�}x 2 R �Æ�x�c�˜� e� x < 0 �º�E �i�7�ƒ �†

�<�n�7�s�E�y �t�3�ž�s�³�6(C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}(D) �º�E �i�7�ƒ�7�x�s�É�y�™�4�F�}x 2 R �†

�5 �� �s�G�•�#�6�È�• �A�}�L�n�F�J�E�Žf (x) �ˆ

�7�x�s�É�y�™�4�F�}x 2 R �s�½�K�Ò�Le� x =
1
ex �s�4�Ç�E �ˆ

f (x) = 4� x� e� x = 4� x�
1
ex =

4ex � xex � 1
ex

�	�Q�Ë�€ �M�} �ˆ �2�’�m�6�™�F�Å�E�s�<�j�J�Ë�E�³�L�™�7�S�x�Ï�K�T�2�ž�L�º� 2 �s�M�j�Ê�4�K�2 �t�A�C�™�J�6�}�H�i�A�™�Ç�2�<�™�A�*�N�t�A�º� 1�
 �†

�6 �� �L�2 lim
x!� ¥

f (x) �ˆ

�Â�J�Q�x�@�o �L�	�E�
�s�K�j�6�Ë�E �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

4ex � xex � 1
ex

�s�½�K lim
x!� ¥

ex = 0+ �E�i�6 lim
x!� ¥

xex = 0 �Æ�x�c�˜�Ê�4�K�2�3�i�A�s�õ4(0) � 0� 1 = � 1 < 0 �s�R�j�K�Ê�4�t�F�6�3�i�A

�9�i�A0+ �ˆ

lim
x!� ¥

f (x) = � ¥

�# �� �2 �� �4�@�Æ f 0(x) �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�A�u�J�š�T�A�i�F�L�Ë �ˆ

�…�s�<�L�j�s�N �ˆf 0(x) = [ 4� x� e� x]0= � 1� (� e� x) = � 1+ e� x �†
�…�Q�&�ˆ f 0(x) �ˆ

f 0(x) = 0 () e� x = 1 () � x = 0 () x = 0

�£ �s�F�jx < 0 =) � x > 0 =) e� x > 1 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ �s�F�jx > 0 =) � x < 0 =) e� x < 1 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�…�T�A�i�F�L�Ë�½�7�}�´�A�™�A�6�}x = 0 �4�l�ˆ

f (0) = 4� 0� e0 = 4� 1 = 3
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�…�Â�Í�6�T�s�B�L�Ê�H �ˆ
x

f 0(x)

f (x)

� ¥ 0 + ¥

+ �� �

� ¥� ¥

33

� ¥� ¥

�3 �� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�t�3�ž�s�³�6(C) �™�A�6�}�7�x�@�m �7A �	xA = 0�
 �ˆ

�…�2�n�T�L�s�½�s�E�7�x�@�m �7�F�{�y �ˆyA = f (0) = 3 =) A(0;3) �†

�…�s�J�4�m�@�™�Ç�F�}�C�i�Q �ˆ f 0(0) = � 1+ e0 = 0 �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆy� 3 = 0(x� 0) () y = 3 �	�F�Æ�• �A�}�F�{�y�s�<�2�
 �†

�4 �� �F�·�Ÿ �;�Ã f (x) = 0 �Ë�E�7�s�J�š�j�K�t�A�J�o�K�4�A�}b �ˆ

�…�s�M�j�7�s�Æ�š �y(� ¥ ;0] �T�E�m�4�J�E�•f �º�F�} �E�i�6�s�2�j�E�½�7�}�´�A�H�j� ¥ �s�õ3 �†

�…�s�½�K�Ò�L02 (� ¥ ;3] �Â�J�™�C�k�Q�Ž�j�F�C�A�u�J�š�2�Á�Ž �M �Q�J�j�³�L f (x) = 0 �Ë�E�7�s�J�š�j�K�t�A�J�o�K�4�A�}b 2 (� ¥ ;0)
�†

�…�H�i�E�i�A�˜�A�u�J�š �ˆ

f (0) = 3 > 0; f (� 1) = 4� (� 1) � e1 = 5� e � 5� 2:72= 2:28> 0

f (� 2) = 4� (� 2) � e2 = 6� e2 � 6� 7:39= � 1:39< 0

�s�½�Kf (� 2) � f (0) < 0 �	�E�i�6 f (� 2) � f (� 1) < 0�
 �s�Æ�y�]�Q�t�A�J�o�K�4�A�}b � � 1:75 �Q�•�i�A�s�÷�2�’�m�6�7�s�Æ�š �y
[� 2; � 1] � [� 2;0] �†

�	�Q�Ë�€ �M�} �ˆ �™�F�Å�E�s�<�j�J�½�2�}[� 1;0] �t�A�Â�J�A�u�J�š�º�2�}�t�Q�Ž�6f (� 1) > 0 �<�n�7�s�E�y�7�s�Æ�š �y�t�<�M�Ë�E�³�L�F�Ž�n�L

�Q�&�ˆ �4�l[� 2; � 1] �^ [� 2;0]�
�� �†

x

y

O� 2 � 1 1 2 3 4

� 3

� 2

� 1

1

2

3

(D)

y = 3

(C)

A(0;3)

b � � 1:75
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�M�x�Ó�A�}�C�j �–�™

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jI =] 0;+ ¥ [ �s�½�Kf (x) =
x+ lnx

x2 �†

�" �� h �º�T�E�m�4�J�E�•�2�x�@�A�}�s�M�jI �s�½�Kh(x) = � x+ 1� 2 lnx �† �4�@�Æh(1) �E�i�6�Q�i�2�Ü�T�s�B�L�Ê�H�u�Eh(x) �s�½�K

�J�i�E�Ç�7�}�4�@�Æ�M�j�J�j�A�u�Eh(x) �™�A�6�}0 �E�i�6 + ¥ �s�S�j�K �†

�# �� �2 �� �4�@�Æ�M�j�J�j�A�u�Ef (x) �™�A�6�}0 �E�i�6 + ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �u�E�T�E�m�4�J�E�•f (x) �†

�4 �� �F�·�Ÿ �;�Ã�s�÷�s�M�jI �
 f 0(x) �Ë�E�Q�&�ˆ �<�n�7h(x) �†

�5 �� �Ä�;�L�2�T�s�B�L�Ê�H�u�Ef (x) �s�M�jI �E�i�6�Q�6�}�™�³�F(C) �u�Ef (x) �s�÷�2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�<�x�s�Á�y�™�Ò�K

�" �� �Q�i�2�Ü�T�E�m�4�J�E�•�9�x�E�o�Kh(x) �ˆ

�…�4�@�Æh(1) �ˆ

h(1) = � 1+ 1� 2 ln1= 0

�…�s�<�L�j�s�N�u�Eh(x) �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

h0(x) = � 1�
2
x

=
� x� 2

x
< 0 (�s�™�É�yx > 0 =) � x� 2 < 0)

�<�n�7�s�E�y �T�E�m�4�J�E�•h �7�m�y�½�7�}�´�A�s�M�jI = ( 0;+ ¥ ) �†

�…�Ä�;�L�2�Q�&�ˆ �u�Eh(x) �ˆ

�£ �s�F�j0 < x < 1 =) h(x) > h(1) = 0 �	�N�i�9�…�Ë�E�
 �†

�£ �s�F�jx > 1 =) h(x) < h(1) = 0 �	�T�N�i�9�…�Ë�E�
 �†

�# �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) �E�i�6�Q�6�}�™�³�F �ˆ

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�…�™�A�6�}x ! 0+ �ˆ lim
x! 0+

(x+ lnx) = � ¥ �E�i�6 lim
x! 0+

x2 = 0+ �Æ�x�c�l̃im
x! 0+

f (x) = � ¥ =) x = 0 �º�Õ

�Q�m�j�J�A�n�A�:�L �†

�…�™�A�6�}x ! + ¥ �ˆ f (x) = 1
x + lnx

x2 =) lim
x! + ¥

f (x) = 0+ 0 = 0 =) y = 0 �º�Õ�Q�m�j�J�A�n�A�s�<�2 �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) =

�
1+ 1

x

�
x2 � (x+ lnx)(2x)

x4 =
x2 + x� 2x2 � 2xlnx

x4 =
x(� x+ 1� 2 lnx)

x4 =
h(x)
x3

�4 �� �Q�&�ˆ �u�Ef 0(x) �ˆ

�s�½�K�Ò�Lx3 > 0 �7�x�s�É�y�™�4�F�}x 2 I �Æ�x�c�˜�Q�&�ˆ �u�Ef 0(x) �<�n�7�Q�&�ˆ �u�Eh(x) �Ä�x�6�™�Q�)�6 �ˆ
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�…f 0(x) > 0 () 0 < x < 1 �	�T�E�m�4�J�E�•f �s�2�j�E�
 �†

�…f 0(1) = 0 �™�A�6�}x = 1 �†

�…f 0(x) < 0 () x > 1 �	�T�E�m�4�J�E�•f �7�m�y�
 �†

�5 �� �Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F(C) �ˆ

�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �4�lf (1) = 1+ ln1
12 = 1 �†

x

f 0(x)

f (x)

0 1 + ¥

+ 0 �

� ¥

11

00

x

y

O 1 2 3 4 5

� 2

� 1

1

(C)

(1;1)

�M�x�Ó�A�}�C�j �—�•

�" �� �s�4�Ë�E�T�E�m�4�J�E�•g �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kg(x) = x2 + lnx �†

�2 �� �F�·�Ÿ �;�Ã g �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �E�i�6�4�@�Æg(1) �†

�3 �� �Ä�;�F�&�… �2�}�Ã �s�F�jx � 1 �s�Æ�yx2 + lnx � 1 �s�R�j�K�s�F�j0 < x � 1 �s�Æ�yx2 + lnx � 1 �†

�4 �� �2�x�@�A�}�Q�&�ˆ �u�E�2�s�E�Ü�Jx2 + lnx� 1 �7�x�s�É�yx 2 (0;+ ¥ ) �†

�# �� �s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(0;+ ¥ ) �s�½�Kf (x) = x+ 1�
lnx
x

�s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@

�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}0 �E�i�6 + ¥ �	�s�½�K�<�k�6�Ã lim
x! + ¥

lnx
x = 0�
 �†

�3 �� �F�·�Ÿ �;�Ã�s�<�L�j�s�N�u�E�T�E�m�4�J�E�•f �4�lf 0(x) =
x2 + lnx� 1

x2 �†

�4 �� �s�™�F�j�M�C�‘�G�M�t�G�’�2A �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �s�M�j(0;+ ¥ ) �†

�5 �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}(D) : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �™�A�6�}+ ¥ �† �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F �E�i�6�F�&�… �2�}

�2�n�T�L�s�½�s�E�7�x�@�m �7�™�F�Q�H�›I �L�Ï�6(C) �E�i�6 (D) �L�o�7�Q�6�}(D) �E�i�6 (C) �†
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�" �� �Q�i�2�Ü�T�E�m�4�J�E�•g(x) �ˆ

�2 �� �s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

g0(x) = 2x+
1
x

=
2x2 + 1

x
> 0 (�s�™�É�yx > 0)

�<�n�7�s�E�yg �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �†
�4�@�Æg(1) = 12 + ln1 = 1+ 0 = 1 �†

�3 �� �s�½�K�Ò�Lg �s�2�j�E�½�7�}�´�A�s�M�j(0;+ ¥ ) �ˆ

�…�s�F�jx � 1 =) g(x) � g(1) =) x2 + lnx � 1 �†

�…�s�F�j0 < x � 1 =) g(x) � g(1) =) x2 + lnx � 1 �†

�4 �� �Q�&�ˆ �u�E�2�s�E�Ü�Jx2 + lnx� 1 = g(x) � 1 �ˆ

�…�s�F�j0 < x < 1 =) x2 + lnx� 1 < 0 �	�T�N�i�9�…�Ë�E�
 �†

�…�s�F�jx = 1 =) x2 + lnx� 1 = 0 �†

�…�s�F�jx > 1 =) x2 + lnx� 1 > 0 �	�N�i�9�…�Ë�E�
 �†

�# �� �Q�i�2�Ü�T�E�m�4�J�E�•f (x) �ˆ

�2 �� �M�j�J�j�A�u�E�T�E�m�4�J�E�•f �ˆ

�…�™�A�6�}x ! 0+ �ˆ lim
x! 0+

�
� lnx

x

�
= + ¥ =) lim

x! 0+
f (x) = + ¥ =) x = 0 �º�Õ�Q�m�j�J�A�n�A�:�L �†

�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

lnx
x = 0 =) lim

x! + ¥
f (x) = + ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �ˆ �7�x�s�É�y�™�4�F�}x > 0 �ˆ

f 0(x) = 1�
1
x � x� lnx

x2 = 1�
1� lnx

x2 =
x2 + lnx� 1

x2

�4 �� �Q�&�ˆ f 0(x) �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�s�½�K�Ò�Lx2 > 0 �Q�&�ˆ �u�Ef 0(x) �<�n�7�Q�&�ˆ �u�Ex2 + lnx� 1 �	�Â�J�t�G�’�2A�
 �ˆ

�…f 0(x) < 0 () 0 < x < 1 �	f �7�m�y�
 �ˆf 0(x) > 0 () x > 1 �	f �s�2�j�E�
 �†

�A�u�J�š�T�F�“�F�L�Ë�s�D�"�F�™�A�6�}x = 1 �4�lf (1) = 1+ 1� ln1
1 = 2 �†

x

f 0(x)

f (x)

0 1 + ¥

� 0 +

+ ¥

22

+ ¥+ ¥

�5 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �C�j�Â�x�6�s�D�"�F �E�i�6�Q�6�}�™�³�F �ˆ
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�…�H�i�E�i�A�˜�G�M�<�2 �l̂im
x! + ¥

[ f (x) � (x+ 1)] = lim
x! + ¥

�
� lnx

x

�
= 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}(D) : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆ �Q�&�ˆ �u�Ef (x) � (x+ 1) = � lnx
x �ˆ

�£ �s�M�j(0;1) �ˆ lnx < 0 =) � lnx
x > 0 =) (C) �Q�•�i�A�s�÷�´�6�s�M�j( ) �†

�£ �s�M�j(1;+ ¥ ) �ˆ lnx > 0 =) � lnx
x < 0 =) (C) �Q�•�i�A�s�÷�´�6�s�™�³�J( ) �†

�…�7�x�@�m �7�™�F�Q�H�› �ˆ� lnx
x = 0 () lnx = 0 () x = 1 =) I (1;2) �†

x

y

O 1 2 3 4 5

1

2

3

4

5

(D) : y = x+ 1

(C)

I (1;2)

�M�x�Ó�A�}�C�j �—�‘

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR n f� 2;2g �s�½�Kf (x) =
2x2

x2 � 4
�†

�2 �� �Q�i�2�Ü�M�j�J�j�A�u�E�T�E�m�4�J�E�•f �™�A�6�}� ¥ ; � 2;2 �E�i�6 + ¥ �† �F�&�… �2�}�T�x�H�j�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F
(C) �†

�3 �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �Q�i�2�Ü�Q�&�ˆf 0(x) �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �Q�6�}�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �E�i�6�L�2�Õ�Q�m�j�J�A�n�A �ˆ

�…�M�j�J�j�A�™�A�6�}� ¥ �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

2x2

x2 = 2 =) y = 2 �º�Õ�Q�m�j�J�A�n�A�s�<�2�´�6� ¥

�…�M�j�J�j�A�™�A�6�}x = 2 �ˆ
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�£ lim
x! 2�

2x2

x2 � 4
=

8
0� = � ¥ �†

�£ lim
x! 2+

2x2

x2 � 4
=

8
0+ = + ¥ �†

�<�n�s�7�’�yx = 2 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�…�M�j�J�j�A�™�A�6�}x = � 2 �ˆ

�£ lim
x!� 2�

2x2

x2 � 4
=

8
0+ = + ¥ �†

�£ lim
x!� 2+

2x2

x2 � 4
=

8
0� = � ¥ �†

�<�n�s�7�’�yx = � 2 �º�Õ�Q�m�j�J�A�n�A�:�L�†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�T�E�m�N�A�Ž�L�n�F�J�E�Ž�s�<�L�j�s�N�G�M�t�7�2 �ˆ

f 0(x) =
(2x2)0(x2 � 4) � 2x2(x2 � 4)0

(x2 � 4)2 =
4x(x2 � 4) � 2x2(2x)

(x2 � 4)2

f 0(x) =
4x3 � 16x� 4x3

(x2 � 4)2 =
� 16x

(x2 � 4)2

�…�s�½�K�Ò�L(x2 � 4)2 > 0 �7�x�s�É�y�™�4�F�}x 2 D �s�Æ�y�Q�&�f̂ 0(x) �<�n�7�Q�&�ˆ� 16x �ˆ

f 0(x) = 0 () � 16x = 0 () x = 0

�£ �s�F�jx < 0 �	x 6= � 2�
 �ˆ � 16x > 0 =) f 0(x) > 0 �	�T�E�m�4�J�E�•�s�2�j�E�
 �†

�£ �s�F�jx > 0 �	x 6= 2�
 �ˆ � 16x < 0 =) f 0(x) < 0 �	�T�E�m�4�J�E�•�7�m�y�
 �†

�…�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F�™�A�6�}x = 0 �4�l�ˆ

f (0) =
2(0)2

02 � 4
= 0

x

f 0(x)

f (x)

� ¥ � 2 0 2 + ¥

+ + �� � �

22

+ ¥ � ¥

00

+ ¥ � ¥

22

�4 �� �Q�6�}�™�³�F(C) �ˆ



������ �s�J�s�L�"�E�C�j�” �t�G�’�2�<�x�s�Á�y�™�Ò�K
�s

�J
�s

�L
�"

�E
�C

�j�
”

�t�
G

�’�
2�

<
�x �s

�Á
�y

�™
�Ò

�K

x

y

O� 4 � 3 � 2 � 1 1 2 3 4

� 3

� 2

� 1

1

2

3

4

5

y = 2

x = � 2 x = 2

(C)

O(0;0)

�M�x�Ó�A�}�C�j �—�’

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+
1� 3ex

1+ ex �s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}(O;~i;~j)

�†
�2 �� �F�·�Ÿ �;�Ã f (x) = x+ 1�

4ex

1+ ex �E�i�6�4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ �† �™�Ò�K�F�x�I�š�l�Ã�F�Æ�• �A�}d1 : y = x+ 1 �º

�Õ�Q�m�j�J�A�n�A�u�E(C) �™�A�6�}� ¥ �E�i�6�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6 d1 �†

�3 �� �4�@�Æ�M�j�J�j�A f �™�A�6�}+ ¥ �† �™�Ò�K�F�x�I�š�l�Ã�F�Æ�• �A�}d2 : y = x� 3 �º�Õ�Q�m�j�J�A�n�A�u�E(C) �™�A�6�}+ ¥ �E�i�6�Q�i�2�Ü

�C�j�Â�x�6�s�D�"�F�L�Ï�6(C) �E�i�6 d2 �†

�4 �� �‘ �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �E�i�6�F�·�Ÿ �;�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax�
 f 0(x) =
�

ex � 1
ex + 1

� 2

�†

�’ �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �L�o�7�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �† �Q�6�}�™�³�F(C) �E�i�6�Õ�Q�m�j�J�A�n�Ad1;d2 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �C�™�J�6�}�u�Ef (x)�
 �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�Ad1 �´�6 � ¥ �ˆ

�…�F�·�Ÿ �;�C�™�J�6�}�ˆ

f (x) = x+
1� 3ex

1+ ex = x+
1+ ex � 4ex

1+ ex = x+ 1�
4ex

1+ ex

�…�4�@�Æ�M�j�J�j�A �ˆ �³�M�Á x ! � ¥ �s�Æ�yex ! 0 �Æ�x�c�l̃im
x!� ¥

f (x) = � ¥ �†
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�…�Õ�Q�m�j�J�A�n�Ad1 �ˆ lim
x!� ¥

[ f (x) � (x+ 1)] = lim
x!� ¥

�
� 4ex

1+ ex

�
= 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d1 : y = x+ 1 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 � ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x+ 1) = � 4ex

1+ ex < 0 �7�x�s�É�y�™�4�F�}x 2 R �†

�<�n�7�s�E�y(C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}d1 �º�E �i�7�ƒ �†

�3 �� �M�j�J�j�A �E�i�6�Õ�Q�m�j�J�A�n�Ad2 �´�6 + ¥ �ˆ

�…�Q�L�s�Q�L �ˆf (x) = x+ � 3(1+ ex)+ 4
1+ ex = x� 3+ 4

1+ ex �†

�³�M�Á x ! + ¥ �s�Æ�y4
1+ ex ! 0 �Æ�x�c�l̃im

x! + ¥
f (x) = + ¥ �†

�…�Õ�Q�m�j�J�A�n�Ad2 �ˆ lim
x! + ¥

[ f (x) � (x� 3)] = lim
x! + ¥

4
1+ ex = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d2 : y = x� 3 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �´�6 + ¥ �†

�…�C�j�Â�x�6�s�D�"�F �ˆf (x) � (x� 3) = 4
1+ ex > 0 �7�x�s�É�y�™�4�F�}x 2 R �†

�<�n�7�s�E�y(C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}d2 �º�E �i�7�ƒ �†

�4 �� �4�@�Æ�s�<�L�j�s�N �Â�Í�6�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F �ˆ

�‘ �� �4�@�Æ�s�<�L�j�s�Nf 0(x) �ˆ �7�x�s�É�y�™�4�F�}x 2 R �ˆ

f 0(x) =
�
x+ 1�

4ex

1+ ex

� 0

= 1�
4ex(1+ ex) � 4ex � ex

(1+ ex)2 = 1�
4ex

(1+ ex)2

f 0(x) =
(1+ ex)2 � 4ex

(1+ ex)2 =
e2x � 2ex + 1

(1+ ex)2 =
�

ex � 1
ex + 1

� 2

�’ �� �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F �ˆ

�s�½�K�Ò�Lf 0(x) =
�

ex� 1
ex+ 1

� 2
� 0 �™�4�F�}x 2 R �E�i�6 f 0(x) = 0 () x = 0 �Æ�x�c�˜f �º�T�E�m�4�J�E�•�s�2�j�E�½�7�}�´�A

�s�M�jR �†
�™�A�6�}x = 0 =) f (0) = 0+ 1� 4

2 = � 1 �†

x

f 0(x)

f (x)

� ¥ 0 + ¥

+ 0 +

� ¥� ¥

+ ¥+ ¥

0

� 1



������ �s�J�s�L�"�E�C�j�” �t�G�’�2�<�x�s�Á�y�™�Ò�K
�s

�J
�s

�L
�"

�E
�C

�j�
”

�t�
G

�’�
2�

<
�x �s

�Á
�y

�™
�Ò

�K

x

y
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(C)

(0; � 1)

�M�x�Ó�A�}�C�j �—�“

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�j(1;+ ¥ ) �s�½�Kf (x) = � x+ 4+ ln
�

x+ 1
x� 1

�
�s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L

�A�n�@�L�Ë�{ �M�}(O;~i;~j) �†

�2 �� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}1 �E�i�6�™�A�6�}+ ¥ �†

�3 �� �™�Ò�K�F�x�I�š�l�Ã�s�÷�s�M�j(1;+ ¥ ) �s�4�Ç�E�s�<�L�j�s�N�u�Ef �4�lf 0(x) =
� (x2 + 1)

(x+ 1)(x� 1)
�† �Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�Â�Í�6

�T�s�B�L�Ê�H�u�Ef �†

�4 �� �‘ �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}d1 : y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�u�E(C) �™�A�6�}+ ¥ �†

�’ �� �F�·�Ÿ �;�Ã�7�x�s�É�y�™�4�F�}x 2 (1;+ ¥ ) �s�4�Ë�E
x+ 1
x� 1

> 1 �L�o�7�Ä�;�L�2�C�j�Â�x�6�s�D�"�F�u�E(C) �s�D�"�F�E�k�6 d1 �†

�5 �� �2�x�@�A�}�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7�s�M�j(C) �t�<�M�F�Æ�• �A�}�F�{�yd2 �Ë�E�s�J�4�m�@�™�Ç�F�}�C�i�Q�s�Q�—�j�
5
3

�E�i�6�Q�L�s�Q�L�Q�J�j�³�L

�F�Æ�• �A�}�F�{�yd2 �s�Æ�y �†

�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�Ad1 �E�i�6�F�Æ�• �A�}�F�{�yd2 �	�K�2 ln3 � 1:1 �E�i�6�7�x�@�m �7�³�A�}�T�‚�2�ž�Õ�F�}�Q�m�j�Q (4:5;0)�
 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �4�@�Æ�M�j�J�j�A �ˆ

�…�™�A�6�}x ! 1+ �ˆ lim
x! 1+

x+ 1
x� 1 = + ¥ =) lim

x! 1+
ln

� x+ 1
x� 1

�
= + ¥ �Æ�x�c�l̃im

x! 1+
f (x) = + ¥ =) x = 1 �º�Õ�Q�m�j

�J�A�n�A�:�L �†
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�…�™�A�6�}x ! + ¥ �ˆ lim
x! + ¥

x+ 1
x� 1 = 1 =) lim

x! + ¥
ln

� x+ 1
x� 1

�
= 0 �Æ�x�c�l̃im

x! + ¥
f (x) = � ¥ �†

�3 �� �4�@�Æ�s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�…�s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x > 1 �ˆ

f 0(x) = � 1+

� x+ 1
x� 1

� 0

x+ 1
x� 1

= � 1+
� 2

(x� 1)2

x+ 1
x� 1

= � 1�
2

(x+ 1)(x� 1)
= �

x2 + 1
(x+ 1)(x� 1)

�…�Q�&�ˆ f 0(x) �ˆ �7�x�s�É�y�™�4�F�}x > 1 �s�4�Ë�Ex2 + 1 > 0 �E�i�6 (x+ 1)(x� 1) > 0 �Æ�x�c�˜f 0(x) < 0 �º�E �i�7�ƒ �†

�<�n�7�s�E�yf �º�T�E�m�4�J�E�•�7�m�y�½�7�}�´�A�s�M�j(1;+ ¥ ) �†

�…�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

1 + ¥

�

+ ¥

� ¥� ¥

�4 �� �Õ�Q�m�j�J�A�n�A�s�™�C�A �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�‘ �� �H�i�E�i�A�˜�G�M�<�2 �l̂im
x! + ¥

[ f (x) � (� x+ 4)] = lim
x! + ¥

ln
� x+ 1

x� 1

�
= 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}d1 : y = � x+ 4 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�´�6+ ¥ �†

�’ �� �s�½�K�Ò�Lx > 1 =) x+ 1 > x� 1 > 0 =)
x+ 1
x� 1

> 1 �Æ�x�c�˜ln
� x+ 1

x� 1

�
> 0 �†

�<�n�7�s�E�y(C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}d1 �7�x�s�É�y�™�4�F�}x 2 (1;+ ¥ ) �†

�5 �� �7�x�@�m �7�F�{�y �E�i�6�Q�J�j�³�L�F�Æ�• �A�}�F�{�yd2 �ˆ

�…�L�2�Õ�F�}�Q�m�j�Q�u�E�7�x�@�m �7�F�{�y �ˆ

f 0(x) = �
5
3

()
x2 + 1
x2 � 1

=
5
3

() 3x2+ 3= 5x2 � 5 () 2x2 = 8 () x = 2 (�s�™�É�yx > 1)

�™�A�6�}x = 2 =) y = f (2) = � 2+ 4+ ln
� 3

1

�
= 2+ ln3 � 2+ 1:1 = 3:1 �†

�<�n�7�s�E�y �7�x�@�m �7�F�{�y�4�lB(2;2+ ln3) �†

�…�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆy� (2+ ln3) = � 5
3(x� 2) () d2 : y = �

5
3

x+
16
3

+ ln3 �†

�6 �� �Q�6�}�™�³�F(C) �Õ�Q�m�j�J�A�n�A �E�i�6�F�Æ�• �A�}�F�{�y �ˆ
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5 x = 1

d2

d1 : y = � x+ 4

(C)

B(2;3:1)

(4:5;0)

�M�x�Ó�A�}�C�j �—�”

�s�4�Ë�E�T�E�m�4�J�E�•f �2�x�@�A�}�s�M�jR �s�½�Kf (x) = x+ 2�
4ex

ex + 3
�s�R�j�K�Ë�E�™�³�F(C) �2�’�m�6�A�™�J�)�K�T�L�A�n�@�L�Ë�{ �M�}

(O;~i;~j) �†

�2 �� �‘ �� �4�@�Æ�M�j�J�j�A�u�Ef �™�A�6�}� ¥ �E�i�6 + ¥ �†

�’ �� �Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�u�E�™�³�F(C) �s�D�"�F�E�k�6�F�Æ�• �A�}d1 : y = x+ 2 �†

�3 �� �‘ �� �™�Ò�K�F�x�I�š�l�Ã�7�x�s�É�y�™�4�F�}�7�x�E�o�E�H�i�Ax�
 f 0(x) =
�

ex � 3
ex + 3

� 2

�†

�’ �� �Q�i�2�Ü�T�s�B�L�Ê�H�u�Ef �s�M�jR �E�i�6�Q�6�}�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�4 �� �‘ �� �F�&�… �2�}�M�2�•�@�z�u�E�F�Æ�• �A�}�F�{�yd2 �s�õ�E�k�6 (C) �™�A�6�}�7�x�@�m �7I �t�<�M�Ë�E�Õ�F�}�Q�m�j�Q x = ln3 �†

�’ �� �Q�i�2�Ü�C�j�Â�x�6�u�E�™�³�F(C) �s�D�"�F�E�k�6�F�Æ�• �A�}�F�{�yd2 �†

�5 �� �‘ �� �F�·�Ÿ �;�Ã�F�Æ�• �A�}�F�{�yd3 �s�õ�E�k�6 (C) �™�A�6�}x = 0 �Ë�E�Q�J�j�³�L y =
1
4

x+ 1 �†

�’ �� �s�½�K�Q�E�—�A�}�Ã�7�x�@�m �7I �º�G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �7�n�L�Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}�F�{�yd1;d2;d3 �†

�<�x�s�Á�y�™�Ò�K

�2 �� �M�j�J�j�A �E�i�6�C�j�Â�x�6�s�D�"�F�E�k�6 d1 �ˆ

�‘ �� lim
x!� ¥

ex = 0 =) lim
x!� ¥

f (x) = � ¥ �†

lim
x! + ¥

4ex

ex+ 3 = 4 =) lim
x! + ¥

f (x) = + ¥ �†
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�’ �� �H�i�E�i�A�˜�G�M�<�2 �ˆf (x) � (x+ 2) = � 4ex

ex+ 3 < 0 �7�x�s�É�y�™�4�F�}x 2 R �†

�<�n�7�s�E�y(C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}d1 �º�E �i�7�ƒ �†

�3 �� �s�<�L�j�s�N �E�i�6�Â�Í�6�T�s�B�L�Ê�H �ˆ

�‘ �� �s�<�L�j�s�N �ˆ �7�x�s�É�y�™�4�F�}x 2 R �ˆ

f 0(x) = 1�
4ex(ex + 3) � 4ex � ex

(ex + 3)2 = 1�
12ex

(ex + 3)2 =
(ex + 3)2 � 12ex

(ex + 3)2 =
�

ex � 3
ex + 3

� 2

�’ �� �Q�i�2�Ü�T�s�B�L�Ê�H �ˆ �s�½�K�Ò�Lf 0(x) � 0 �™�4�F�}x 2 R �E�i�6 f 0(x) = 0 () x = ln3 �Æ�x�c�˜f �º�T�E�m�4�J�E�•�s�2�j�E

�½�7�}�´�A�s�M�jR �†
�Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ ln3 + ¥

+ 0 +

� ¥� ¥

+ ¥+ ¥

ln3

ln3

�4 �� �F�Æ�• �A�}�F�{�yd2 �™�A�6�}I �E�i�6�C�j�Â�x�6�s�D�"�F �ˆ

�‘ �� �™�A�6�}x = ln3 �s�4�Ç�Ef (ln3) = ln3+ 2� 4(3)
3+ 3 = ln3 �E�i�6 f 0(ln3) = 0 �†

�<�n�7�s�E�y �F�Æ�• �A�}�F�{�yd2 : y = ln3 �º �F�Æ�• �A�}�s�<�2�™�Q�F�E�k�6�T�‚�2�ž�Õ�F�}�Q�m�j�Q �†

�’ �� �s�½�K�Ò�LI(ln3; ln3) �º�7�x�@�m �7�L�F�A�} �™�³�F(C) �³�A�}�F�Æ�• �A�}�F�{�yd2 �™�A�6�}I �s�½�K �ˆ

�…�7�x�s�É�yx < ln3 �ˆ (C) �Q�•�i�A�s�÷�´�6�s�™�³�Jd2 �†

�…�7�x�s�É�yx > ln3 �ˆ (C) �Q�•�i�A�s�÷�´�6�s�M�jd2 �†

�5 �� �F�Æ�• �A�}�F�{�yd3 �E�i�6�Q�6�}�™�³�F �ˆ

�‘ �� �™�A�6�}x = 0 �ˆ f (0) = 0+ 2� 4
4 = 1 �E�i�6 f 0(0) =

� 1� 3
1+ 3

� 2
= 1

4 �†

�Q�J�j�³�L�F�Æ�• �A�}�F�{�y �ˆy� 1 = 1
4(x� 0) () d3 : y =

1
4

x+ 1 �†

�’ �� �Q�6�}�™�³�F(C) �E�i�6�F�Æ�• �A�}�F�{�y �ˆ
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x

y

O� 2 � 1 1 2 3 4

� 2

� 1

1

2

3

4

d1

d2 : y = ln3

d3

(C)

I (ln3; ln3)

(0;1)

�M�x�Ó�A�}�C�j �—�•

�J���E�Ž�j�Í�9�³�L�Ë�’ �2�}�Ë�E�Õ�K�m30 �¹�’ �x�Ç�E�K�2�™�Ç�2�}�7�x�E�o�E1000$�s�õ�s�G�‡�j�s�÷�D�Æ�µ�L�J�o�K�s�½�K�C�C�o�M�Ç�E�T�™�Â�³�L�™�Ç�2�}

�Q�Ë�Q 11% �2�’�m�6�J�o�K�¹�’ �x�† �s�H�M�7�n�M�E�i�N�A�Ž�E�•�Õ�K�m60 �¹�’ �x �s�A�j�µ�A�}�Ç�E�™�Ç�2�}�Q�L�m�F�Ä�x�6�T�Q�}�7�x�E�o�E�F�{�m�Æ�— �E �s�F�j�D�Æ�µ�L

�C�n�Ä�A�}�™�Ç�2�}�º�F�E�Ž�F�Æ�• �F�}� 

�<�x�s�Á�y�™�Ò�K

�…�C�i�E�’�E�‚�K�u�E�™�F�Å�E �ˆ

�£ �™�Ç�2�}�s�<�j�J�s�G�‡�j�<�x�F�n�6 �P̂ = 1000$

�£ �T�™�Â�³�L�™�Ç�2�}�™�F�¸�x�¹�’ �x �ˆr = 11%= 0:11

�£ �L�K�z�s�H�M�s�G�‡�j�™�Ç�2�} �H�j�Õ�K�m30 �<�M�}60 �¹�’ �x �t̂ = 60� 30= 30 �¹�’ �x

�…�L�n�F�J�E�Ž�4�@�Æ�³�L�™�Ç�2�}�Q�Ë�Q�º�F�E�Ž�F�Æ�• �F�}�	�$�P�O�U�J�O�V�P�V�T �$�P�N�Q�P�V�O�E�J�O�H�
�ˆ

A = P� ert

�t�<�MA �º�™�Ç�2�}�Q�L�m�F�Ä�x�6�T�Q�}�C�C�o�M�Ç�E�s�H�M�F�%�ƒ �F�}�³�M�2�x�@�A�}�†

�…�4�@�Æ�A�u�J�š�º�2�}�t�Q�Ž�6 �ˆ

A = 1000� e0:11� 30 = 1000� e3:3

�s�½�Ke3:3 � 27:11263892�s�4�Ç�E �ˆ

A � 1000� 27:11263892= 27112:63892�<�m�Î�š �L� 27112:64 �<�m�Î�š �L
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�s�Q�7�2�Ž�j�Q�E�’�i�½�Š �E �ˆ�s�H�M�7�n�M�E�i�N�A�Ž�E�•�s�÷�Õ�K�m60 �¹�’ �x �J���E�Ž�j�Í�9�³�L�L�n�F�s�Æ�y�E�k�6�C�C�o�M�Ç�E�™�Ç�2�}�Q�L�m�F�Ä�x�6�T�Q�}�7�x�E�o�E �ˆ

A � 27112:64 �<�m�Î�š �L

�M�x�Ó�A�}�C�j �—�–

�s�÷�C�j�™�2�)�6�J�o�K�³�M�H�j�’�• �¹�’ �x�J�m�E �Ë�E�™�F�º�9�E�7�x�E�o�E60000�Æ�2�} �s�R�j�K�7�x�E�o�E�™�F�º�9�E�Ë�E�³�L�s�2�j�E�s�S�j�6�s�½�K

�T�™�Â�J�o�K�s�B�L�º�s�L�"�6�Í�M�}�¹�’ �x�† �s�F�j�F�7�ƒ�m�F�“�E�’�Ë�E�™�F�º�9�E�7�x�E�o�E150000�Æ�2�} �L�2�T�™�Â�2�x�s�@�j�E�u�E�7�x�E�o�E�™�F�º�9�E�2�’�m�6

�C�j�™�2�)�6�s�E�y�†

�<�x�s�Á�y�™�Ò�K

�…�C�i�E�’�E�‚�K�u�E�™�F�Å�E �ˆ

�£ �7�x�E�o�E�™�F�º�9�E�³�M�H�j�’�• �¹�’ �x�J�m�E�	�K�2�º�s�H�M�s�<�j�J t = 0�
 �ˆ P0 = 60000�Æ�2�}

�£ �7�x�E�o�E�™�F�º�9�E�F�7�ƒ�m�F�“�E�’�	�™�A�*�N�E�k�6 t = 20 �¹�’ �x�
 �P̂(20) = 150000�Æ�2�}

�…�L�s�F�"�F�C�j�‘ �ˆ �Â�J�J�{�n�t�<�M�2�x�s�@�j�E�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M�F�E�Ž�F�Æ�• �F�}P(t) = P0ekt

P(20) = P0e20k () 60000e20k = 150000

�Q�™�J�+�M�T�6�€�Ä�x�6�H�j�L �ˆ

e20k =
150000
60000

=
5
2

= 2:5

�F�x�É�2�}�s�Î�³�L�j�A�s�E�t�H�L�s�M�j�T�6�€�Ä�x�6�H�j�L �ˆ

20k = ln(2:5) =) k =
ln(2:5)

20

�s�½�Kln(2:5) � 0:91629�s�4�Ç�E �ˆ

k �
0:91629

20
� 0:04581= 4:58% �2�’�m�6�J�o�K�¹�’ �x

�…�L�s�F�"�F�C�j�’ �ˆ �Â�J�J�{�n�t�<�M�2�x�s�@�j�E�™�F�¸�x�¹�’ �x�½�7�}�s�½�K�t�S�2P(t) = P0(1+ r)t

60000(1+ r)20 = 150000() (1+ r)20 = 2:5

�Æ�x�c�˜ �ˆ

1+ r = ( 2:5)
1
20 � 1:04689 =) r � 0:04689= 4:69% �2�’�m�6�J�o�K�¹�’ �x

�s�Q�7�2�Ž�j�Q�E�’�i�½�Š �E �ˆ�T�™�Â�2�x�s�@�j�E�u�E�7�x�E�o�E�™�F�º�9�E�2�’�m�6�C�j�™�2�)�6�s�E�y�4�l�ˆ

k � 4:58%�2�’�m�6�J�o�K�¹�’ �x�	�J�{�n�t�<�M�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M�
 �^ r � 4:69%�2�’�m�6�J�o�K�¹�’ �x�	�J�{�n�t�<�M�™�F�¸�x�¹�’ �x�
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�M�x�Ó�A�}�2�i�7�ƒ�³�L�G�•�y �Q�i�2�Ü�T�E�m�4�J�E�•�Ã�’ �2�}�C�j�‘�’

�™�F�Å�E�M�x�Ó�A�} �ˆ

�s�4�c�˜�T�E�m�4�J�E�•f �2�x�@�A�}�s�½�Kf (x) =
x2 � 8x+ 11
x2 � 6x+ 9

�† �s�4�Â�6(C) �º�t�3�ž�s�³�6�Â�6�T�E�m�4�J�E�•f �2�’�m�6�A�™�J�)�K�T�L�A�n

�@�L�Ë�{ �M�}(O;~i;~j) �†

�‘ �� �L�2�t�<�E�2�x�@�A�}D f �u�E�T�E�m�4�J�E�•f �†

�’ �� �L�2�M�j�J�j�A lim
x!� ¥

f (x) �E�i�6 lim
x! 3

f (x) �L�o�7�Ä�;�F�&�… �2�}�E�n�N�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�s�<�2 �E�i�6�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C)

�†

�“ �� �2 �� �7�x�s�É�y�™�4�F�}x 2 D f �F�·�Ÿ �;�Ã f 0(x) =
2(x+ 1)
(x� 3)3 �†

�3 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �†

�” �� �t�3�ž�s�³�6(C) �³�A�}�T�‚�2�ž(Ox) �™�A�6�}�H�j�L�7�x�@�m �7A �E�i�6 B �E�i�6�³�A�}�T�‚�2�ž(Oy) �™�A�6�}C �†

�2 �� �4�@�Æ�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7A;B �E�i�6C �†

�3 �� �7�n�L�Q�L�s�Q�L�Q�J�j�³�L�F�Æ�• �A�}(T1); (T2) �E�i�6 (T3) �F�{�y�E�k�6�t�3�ž�s�³�6(C) �s�L�"�6�µ�’ �™�A�6�}�7�x�@�m �7A;B �E�i�6C �†

�• �� �7�n�L�Q�6�}�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}�F�{�y(T1); (T2) �E�i�6 (T3) �2�’�m�6�A�™�J�)�K�L�o�J�µ�’ �†

�<�x�s�Á�y�™�Ò�K�M�J�¡�i�A

�‘ �� �L�2�t�<�E�2�x�@�A�}D f �u�E�T�E�m�4�J�E�•f �ˆ

�T�E�m�4�J�E�•f (x) =
x2 � 8x+ 11
x2 � 6x+ 9

�Ë�E�E�‚�K�M�m�y�™�Â�t�A�Ê�4�t�F�6�3�m�Q�H�j�Q�n�E�˜ �ˆ

x2 � 6x+ 9 6= 0 () (x� 3)2 6= 0 () x� 3 6= 0 =) x 6= 3

�<�n�7�s�E�y �t�<�E�2�x�@�A�}�u�E�T�E�m�4�J�E�•�4�lD f = R n f 3g = ( � ¥ ;3) [ (3;+ ¥ ) �†

�’ �� �L�2�M�j�J�j�A �E�i�6�Ä�;�F�&�… �2�}�E�n�N�Q�J�j�³�L�Õ�Q�m�j�J�A�n�A�u�E�™�³�F(C) �ˆ

� �M�j�J�j�A�™�A�6�}� ¥ �ˆ

lim
x!� ¥

f (x) = lim
x!� ¥

x2 � 8x+ 11
x2 � 6x+ 9

= lim
x!� ¥

x2

x2 = 1

�s�½�K lim
x!� ¥

f (x) = 1 �s�Æ�y�F�Æ�• �A�}�t�<�M�Ë�E�Q�J�j�³�L y = 1 �º�Õ�Q�m�j�J�A�n�A�s�<�2�u�E�™�³�F(C) �s�÷�´�6 � ¥ �†

� �M�j�J�j�A�™�A�6�}x ! 3 �ˆ

lim
x! 3

f (x) = lim
x! 3

x2 � 8x+ 11
(x� 3)2
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�s�½�Klim
x! 3

(x2 � 8x+ 11) = 32 � 8(3)+ 11= � 4 < 0 �E�i�6 lim
x! 3

(x� 3)2 = 0+ �s�Æ�y �ˆ

lim
x! 3

f (x) =
� 4
0+ = � ¥

�s�½�Klim
x! 3

f (x) = � ¥ �s�Æ�y�F�Æ�• �A�}x = 3 �º�Õ�Q�m�j�J�A�n�A�:�L�u�E�™�³�F(C) �†

�“ �� �2 �� �F�·�Ÿ �;�Ã f 0(x) =
2(x+ 1)
(x� 3)3 �ˆ

�s�K�j�6�Ë�E f (x) =
x2 � 8x+ 11

(x� 3)2 �Ë�E�C�™�J�6�}
u
v

�t�<�Mu = x2 � 8x+ 11 �E�i�6 v = ( x� 3)2 �†

�Æ�x�c�˜u0= 2x� 8 = 2(x� 4) �E�i�6 v0= 2(x� 3) �†

�Â�J�L�n�F�J�E�Ž�s�<�L�j�s�N�G�M�t�7�2
� u

v

� 0
=

u0v� uv0

v2 �s�4�Ç�E �ˆ

f 0(x) =
(2x� 8)(x� 3)2 � (x2 � 8x+ 11) � 2(x� 3)

(x� 3)4

=
(x� 3)

�
(2x� 8)(x� 3) � 2(x2 � 8x+ 11)

�

(x� 3)4

=
2x2 � 6x� 8x+ 24� 2x2 + 16x� 22

(x� 3)3

=
2x+ 2

(x� 3)3 =
2(x+ 1)
(x� 3)3

�<�n�7�s�E�yf 0(x) =
2(x+ 1)
(x� 3)3 �H�i�A�™�Ç�2�<�t�J�E�7�x�s�É�y�™�4�F�}x 2 D f �†

�3 �� �4�n�Q�Â�Í�6�T�s�B�L�Ê�H�u�Ef �ˆ

� �c�˜ f 0(x) = 0 ()
2(x+ 1)
(x� 3)3 = 0 () 2(x+ 1) = 0 =) x = � 1 �†

� �Q�&�ˆ �u�Ef 0(x) �Õ�™�Q�‚�K�E�k�6�G�M�4�m�@(x+ 1)(x� 3) �s�™�É�y(x� 3)4 > 0 �º�E �i�7�ƒ�7�x�s�É�y�™�4�F�}x 6= 3 �ˆ

�…�7�x�s�É�yx 2 (� ¥ ; � 1) �ˆ f 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E �†

�…�7�x�s�É�yx 2 (� 1;3) �ˆ f 0(x) < 0 =) f �º�T�E�m�4�J�E�•�7�m�y �†

�…�7�x�s�É�yx 2 (3;+ ¥ ) �ˆ f 0(x) > 0 =) f �º�T�E�m�4�J�E�•�s�2�j�E �†

� �™�A�6�}x = � 1 �s�<�L�j�s�Nf 0(x) �F�Ž�n�L�Q�&�ˆ �H�j�N�i�9�…�Ë�E�s�õ�T�N�i�9�…�Ë�E �Æ�x�c�˜�T�E�m�4�J�E�•�Ë�E�A�u�J�š�T�A�i�F�L�Ë�s�D�"�F �ˆ

f (� 1) =
(� 1)2 � 8(� 1)+ 11

(� 1� 3)2 =
1+ 8+ 11

16
=

20
16

=
5
4

� �Â�Í�6�T�s�B�L�Ê�H �ˆ

x

f 0(x)

f (x)

� ¥ � 1 3 + ¥

+ 0 � +

11

5
4
5
4

� ¥ � ¥

11
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�” �� �2 �� �4�@�Æ�2�n�T�L�s�½�s�E�u�E�7�x�@�m �7A;B �E�i�6C �ˆ

� �7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �E�k�6�T�‚�2�ž(Ox) �	y = 0�
 �ˆ

f (x) = 0 ()
x2 � 8x+ 11

(x� 3)2 = 0 () x2 � 8x+ 11= 0

D0= ( � 4)2 � 1(11) = 16� 11= 5 > 0 =) x = 4�
p

5 �	�K�2�Ä�x�6�H�j�L�s�™�É�y�3�m�Q�H�j3�
 �†

�<�n�7�s�E�yA(4�
p

5;0) �E�i�6 B(4+
p

5;0) �†

� �7�x�@�m �7�™�F�Q�H�›�L�Ï�6(C) �E�k�6�T�‚�2�ž(Oy) �	x = 0�
 �ˆ

f (0) =
02 � 8(0)+ 11

(0� 3)2 =
11
9

�<�n�7�s�E�yC
�

0;
11
9

�
�†

�3 �� �Q�J�j�³�L�F�Æ�• �A�}(T1); (T2) �E�i�6 (T3) �F�{�y�E�k�6�t�3�ž�s�³�6(C) �ˆ
�L�n�F�J�E�Ž�C�n�s�õ �ˆy = f 0(x0)(x� x0)+ y0 �†

� �™�A�6�}�7�x�@�m �7A(4�
p

5;0) �ˆ x0 = 4�
p

5
x0 + 1 = 5�

p
5 �E�i�6 x0 � 3 = 1�

p
5 �†

(1�
p

5)3 = 1� 3
p

5+ 3(5) � 5
p

5 = 16� 8
p

5 = 8(2�
p

5) �†

f 0(4�
p

5) =
2(5�

p
5)

8(2�
p

5)
=

5�
p

5

4(2�
p

5)
=

(5�
p

5)(2+
p

5)
4(4� 5)

= �
5+ 3

p
5

4

�<�n�7�s�E�y(T1) : y = �
5+ 3

p
5

4
(x� 4+

p
5) �^ y = �

5+ 3
p

5
4

x+
5+ 7

p
5

4
�†

� �™�A�6�}�7�x�@�m �7B(4+
p

5;0) �ˆ x0 = 4+
p

5
x0 + 1 = 5+

p
5 �E�i�6 x0 � 3 = 1+

p
5 �†

(1+
p

5)3 = 16+ 8
p

5 = 8(2+
p

5) �†

f 0(4+
p

5) =
2(5+

p
5)

8(2+
p

5)
=

5+
p

5

4(2+
p

5)
=

(5+
p

5)(2�
p

5)
4(4� 5)

=
3
p

5� 5
4

�<�n�7�s�E�y(T2) : y =
3
p

5� 5
4

(x� 4�
p

5) �^ y =
3
p

5� 5
4

x+
5� 7

p
5

4
�†

� �™�A�6�}�7�x�@�m �7C
�

0;
11
9

�
�ˆ x0 = 0

f 0(0) =
2(0+ 1)
(0� 3)3 = �

2
27

�<�n�7�s�E�y(T3) : y = �
2
27

x+
11
9

�†
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�• �� �Q�6�}�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}�F�{�y(T1); (T2) �E�i�6 (T3) �2�’�m�6�A�™�J�)�K�L�o�J�µ�’ �ˆ

y = 1

x = 3

(T1)

(T2)

(T3)

A B

C

M
�

� 1; 5
4

�
(C)

x

y

O� 4 � 3 � 2 � 1 1 2 3 4 5 6 7 8

� 4

� 3

� 2

� 1

1

2

3

4

5

6

�Â�Í�6�A�u�J�š�H�i�s�Q�Q �E�i�6�Å�A�m�Q�x�´�E�}�‰�u�E�™�³�F(C) �ˆ

�Å�A�m�Q�x�´�E�}�‰ �Q�J�j�³�L �� �2�n�T�L�s�½�s�E �A�u�J�š�™�F�t�R�M

�Õ�Q�m�j�J�A�n�A�s�<�2 y = 1 y = 1

�Õ�Q�m�j�J�A�n�A�:�L x = 3 x = 3

�7�x�@�m �7�T�A�i�F�L�Ë�s�D�"�FM M
�

� 1;
5
4

�
(� 1;1:25)

�™�F�Q�H�›�T�‚�2�ž(Ox) �™�A�6�}A A(4�
p

5;0) (1:764;0)

�™�F�Q�H�›�T�‚�2�ž(Ox) �™�A�6�}B B(4+
p

5;0) (6:236;0)

�™�F�Q�H�›�T�‚�2�ž(Oy) �™�A�6�}C C
�

0;
11
9

�
(0;1:222)

�F�Æ�• �A�}�F�{�y(T1) �™�A�6�}A y = �
5+ 3

p
5

4
(x� 4+

p
5) y � � 2:927x+ 5:163

�F�Æ�• �A�}�F�{�y(T2) �™�A�6�}B y =
3
p

5� 5
4

(x� 4�
p

5) y � 0:427x� 2:663

�F�Æ�• �A�}�F�{�y(T3) �™�A�6�}C y = �
2
27

x+
11
9

y � � 0:074x+ 1:222
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�2 �ˆ �Â�Í�6�L �n�F�J�E�Ž�s�<�L �j�s�N�	�5�B�C�M�F �P�G �%�F�S�J�W�B�U�J�W�F�T�


�‘�� �L �n�F�J�E�Ž�™�F�Ë�@�N�i�D�j�s�M�Ê�s�<�L �j�s�N�	�%�F�S�J�W�B�U�J�W�F �0�Q�F�S�B�U�J�P�O�T�


�7�x�s�É�y�T�E�m�4�J�E�•u = u(x)�
v = v(x) �t�<�M�Ë�E�s�<�L�j�s�N �E�i�6�7�x�E�o�E�s�B�Lk;c 2 R �ˆ

�…(c)0= 0

�…(u� v)0= u0� v0

�…(k� u)0= k� u0

�…(u� v)0= u0v+ uv0

�…
�

1
v

� 0

= �
v0

v2 (v 6= 0)

�…
� u

v

� 0
=

u0v� uv0

v2 (v 6= 0)

�…( f � g)0(x) = g0(x) � f 0(g(x))

�…(un)0= nu0un� 1 (n 2 R� )

�’�� �E�i�K�J�E�‚�K �E�i�6�T�A�•�E�‚�K�Q�x�´�E�}�‰�u�E�s�<�L �j�s�N�	�.�F�B�O�J�O�H �P�G �%�F�S�J�W�B�U�J�W�F�T�


���� �E�i�K�J�E�‚�K�7�x�E�o�E�s�<�L�j�s�N�™�A�6�}x0 �ˆ f 0(x0) = lim
x! x0

f (x) � f (x0)
x� x0

= lim
h! 0

f (x0 + h) � f (x0)
h

���� �s�<�L�j�s�N�s�8�›�6 �E�i�6�s�<�L�j�s�N�Ò�‰ �x�™�A�6�}x0 �ˆ f 0
� (x0) = lim

x! x�
0

f (x) � f (x0)
x� x0

�
 f 0
+ (x0) = lim

x! x+
0

f (x) � f (x0)
x� x0

f �Ë�E�s�<�L�j�s�N�™�A�6�}x0 () f 0
� (x0) = f 0

+ (x0) = f 0(x0)�†

���� �T�A�•�E�‚�K�D�L�@�j�Ë�™�A �ˆ�s�J�4�m�@�™�Ç�F�}�C�i�Q�F�Æ�• �A�}�F�{�y�™�³�F(C) �™�A�6�}x0 �4�lm= f 0(x0) = tana �†

���� �T�A�•�E�‚�K�L�n�F�N�i�C�Ú�	�7�M�Æ�™�A�6�}�
 �ˆ �s�M�“� �E�3�@�zv(t) = s0(t) �E�i�6 �Q�x�C�m�y�3�@�za(t) = v0(t) = s00(t)�†

���� �T�A�•�E�‚�K�s�Q�<�Š�2�i�7�ƒ �ˆ�u�B�š�s�<�j�J C0(x)�
 �7�x�@�n �MR0(x)�
 �7�x�s�@�;P0(x) = R0(x) � C0(x)�†

������
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�“�� �Â�Í�6�L �n�F�J�E�Ž�s�<�L �j�s�N�u�E�T�E�m�4�J�E�•�F�=�J �E�i�6�T�E�m�4�J�E�•�F�Á�Ž �2�}

�T�E�m�4�J�E�•�F�=�Jy = f (x) �s�<�L�j�s�Ny0= f 0(x) �s�<�L�j�s�N�u�E�T�E�m�4�J�E�•�F�Á�Ž �2�}u = u(x)

y = c �	c �º�7�x�E�o�E�s�B�L�
 y0= 0 ������

y = x y0= 1 y = u =) y0= u0

y = xn �	n 2 R� �
 y0= nxn� 1 (un)0= nu0un� 1

y =
p

x �	x > 0�
 y0=
1

2
p

x
(
p

u)0=
u0

2
p

u
(u > 0)

y =
1
x

�	x 6= 0�
 y0= �
1
x2

�
1
u

� 0

= �
u0

u2 (u 6= 0)

y = ex y0= ex (eu)0= u0eu

y = ax �	a > 0;a 6= 1�
 y0= ax lna (au)0= u0au lna

y = lnx �	x > 0�
 y0=
1
x

(lnu)0=
u0

u
(u > 0)

y = ln jxj �	x 6= 0�
 y0=
1
x

(ln juj)0=
u0

u
(u 6= 0)

y = logax �	x > 0;a > 0;a 6= 1�
 y0=
1

xlna
(logau)0=

u0

ulna
(u > 0)

y = sinx y0= cosx (sinu)0= u0cosu

y = cosx y0= � sinx (cosu)0= � u0sinu

y = tanx y0= 1+ tan2x =
1

cos2x
(tanu)0= u0(1+ tan2u) =

u0

cos2u
y = cotx y0= � (1+ cot2x) = �

1

sin2x
(cotu)0= � u0(1+ cot2u) = �

u0

sin2u

�”�� �L �n�F�J�E�Ž�³�A�}�s�<�L �j�s�N�Q�™�Ë�F�}�T�E�m�4�J�E�•�Q�E�i�Ä�E�	�4�I�P�S�U�D�V�U�T �G�P�S �3�B�U�J�P�O�B�M �'�V�O�D�U�J�P�O�T�


���� y =
ax+ b
cx+ d

=) y0=

�
�
�
�
�
a b

c d

�
�
�
�
�

(cx+ d)2 =
ad� bc

(cx+ d)2

���� y = ax+ b+
c

px+ q
=) y0= a�

cp
(px+ q)2

���� y =
ax2 + bx+ c

px+ q
=) y0=

apx2 + 2aqx+ ( bq� cp)
(px+ q)2

���� y =
ax2 + bx+ c
px2 + qx+ r

=) y0=

�
�
�
�
�
a b

p q

�
�
�
�
�
x2 + 2

�
�
�
�
�
a c

p r

�
�
�
�
�
x+

�
�
�
�
�
b c

q r

�
�
�
�
�

( px2 + qx+ r)2 =
(aq� bp)x2 + 2(ar � cp)x+ ( br � cq)

(px2 + qx+ r)2
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�3 �ˆ �Â�Í�6�L �n�F�J�E�Ž�™�H�j�J�j�C�j�N �E�i�6�Õ �x�6�s�A�™�³�M�™�4�k�y�	�1�S�J�N�J�U�J�W�F�T �� �*�O�U�F�H�S�B�M�T�


�‘�� �Â�Í�6�L �n�F�J�E�Ž�™�H�j�J�j�C�j�N�™�4�k�y�u�E�T�E�m�4�J�E�•f (x) �E�i�6�T�E�m�4�J�E�•�F�Á�Ž �2�}u(x)

�M���L �™�H�j�J�j�C�j�N�u�E�T�E�m�4�J�E�•�T�s�B�Lx �™�H�j�J�j�C�j�N�u�E�T�E�m�4�J�E�•�F�Á�Ž �2�}u(x)

1
Z

0dx= C
Z

0du= C

2
Z

kdx= kx+ C (k �s�B�L)
Z

k� u0dx= ku+ C

3
Z

xndx=
xn+ 1

n+ 1
+ C (n 6= � 1)

Z
u0undx=

un+ 1

n+ 1
+ C (n 6= � 1)

4
Z 1

x
dx= ln jxj + C (x 6= 0)

Z u0

u
dx= ln juj + C (u 6= 0)

5
Z 1

p
x

dx= 2
p

x+ C (x > 0)
Z u0

p
u

dx= 2
p

u+ C (u > 0)

6
Z

exdx= ex + C
Z

u0eudx= eu + C

7
Z

axdx=
ax

lna
+ C (a > 0;a 6= 1)

Z
u0audx=

au

lna
+ C

8
Z

sinxdx= � cosx+ C
Z

u0sinudx= � cosu+ C

9
Z

cosxdx= sinx+ C
Z

u0cosudx= sinu+ C

10
Z 1

cos2x
dx= tanx+ C

Z u0

cos2u
dx= tanu+ C

11
Z 1

sin2x
dx= � cotx+ C

Z u0

sin2u
dx= � cotu+ C

�’�� �L �n�F�J�E�Ž�™�H�j�J�j�C�j�N�C�™�J�6�}�M�j�s�E�t�T�|�Lax+ b �	a 6= 0�


�…
Z

(ax+ b)ndx=
1
a

(ax+ b)n+ 1

n+ 1
+ C (n 6= � 1)

�…
Z 1

ax+ b
dx=

1
a

ln jax+ bj + C

�…
Z 1

(ax+ b)2 dx= �
1

a(ax+ b)
+ C

�…
Z

eax+ bdx=
1
a

eax+ b + C

�…
Z

sin(ax+ b) dx= �
1
a

cos(ax+ b)+ C

�…
Z

cos(ax+ b) dx=
1
a

sin(ax+ b)+ C

�…
Z 1

cos2(ax+ b)
dx=

1
a

tan(ax+ b)+ C

�…
Z 1

sin2(ax+ b)
dx= �

1
a

cot(ax+ b)+ C
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�“�� �L �n�F�J�E�Ž�™�H�j�J�j�C�j�N�u�E�T�E�m�4�J�E�•�Q�E�i�Ä�E�H�i�s�Q�Q�	a > 0�


�B��
Z 1

x2 � a2 dx=
1
2a

ln

�
�
�
�
x� a
x+ a

�
�
�
� + C

�C��
Z 1

a2 � x2 dx=
1
2a

ln

�
�
�
�
a+ x
a� x

�
�
�
� + C

�D��
Z 1

x2 + a2 dx=
1
a

arctan
� x

a

�
+ C

�E��
Z 1

p
a2 � x2

dx= arcsin
� x

a

�
+ C

�F��
Z 1

p
x2 + a2

dx= ln
�
�
�x+

p
x2 + a2

�
�
� + C

�G��
Z 1

p
x2 � a2

dx= ln
�
�
�x+

p
x2 � a2

�
�
� + C

�”�� �L �n�F�J�E�Ž�Õ �x�6�s�A�™�³�M�s�½�K�t�G�’�2�	�*�O�U�F�H�S�B�U�J�P�O �C�Z �1�B�S�U�T�


�s�F�ju(x) �E�i�6 v(x) �º�T�E�m�4�J�E�•�Ë�E�s�<�L�j�s�N�º�F�} �s�4�Ç�E�L�n�F�J�E�Ž �ˆ

Z
udv= u� v�

Z
vdu �^

Z b

a
u(x)v0(x) dx=

�
u(x)v(x)

� b
a �

Z b

a
u0(x)v(x) dx

�2�“�o�E�Õ�C�i�Ê�H�s�™�9�j�Q�s�L�j�Q u �Â�J�N�i�Å�E �-���*���"���5���&�ˆ

�- �* �" �5 �&
lnx; logax arcsin;arctan xn; �H�R�m�Åsinx;cosx ex;ax

�•�� �2�J�—�N�i�D�j�Õ �x�6�s�A�™�³�M�2�’�m�6�³�L�4�@�Æ�u�G�•�™�2�Ô �E�i�6�Ë�>�D�L�@�j �Ë�™�A

���� �u�G�•�™�2�Ô�3�@�‹ �s�½�K(C) : y = f (x) �E�i�6�T�‚�2�žOx �s�M�j[a;b] �ˆ

S=
Z b

a
j f (x)j dx (�s�F�jf (x) � 0 =) S=

Z b

a
f (x) dx)

���� �u�G�•�™�2�Ô�3�@�‹ �s�½�K�t�3�ž�s�³�6�H�j�L(C1) �E�i�6 (C2) �s�M�j[a;b] �ˆ

S=
Z b

a
j f (x) � g(x)j dx

���� �Ë�>�Q�n�M�j�<�F�L�i�N�A�Ž�E�•�F�s�6�~�j�A�s�½�K�L�6�›�i�M�9�m�x�N�i�;�T�‚�2�žOx �s�M�j[a;b] �ˆ

V = p
Z b

a
[ f (x)]2dx �^�2�L�@�j�H�j�L�t�3�ž�s�³�6 �V̂ = p

Z b

a

�
� [ f (x)]2 � [g(x)]2

�
� dx
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�‘�� �™�F�s�I�C�Í�6�J�i�E�2�x�@�A�}�Ä �x�6 �—�	�5�I�F �� �*�O�E�F�U�F�S�N�J�O�B�U�F �'�P�S�N�T�
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� �s�™�F�j�L�n�F�J�E�Ž�™�A�j�s�³�@�Ë�™�A

� �s�™�F�j�N�i�Å�E�S�n�H�j�Â�M�}

lim
x! a

P(x)
Q(x)

= lim
x! a

(x� a)P1(x)
(x� a)Q1(x)

�L�o�7�Q�™�J�+�M�2�Â�Ž �L�o�J(x� a)

�s�¸�M�†
�s�F�j�Ë�E�Í�{ �>�j�³�M�} �4�m�@�E�k�6�2�s�E�Ü�J�¹�š �Q�}
(
p

A�
p

B)(
p

A+
p

B) = A� B�†
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lim
x!� ¥

k
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i �Q�L�s�Q�Lf (x) � g(x) =
f (x)

1
g(x)
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1
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�Â�6 L = lim f (x)g(x) =) lnL = lim[g(x) ln f (x)] �t�<�M�Æ�x
�c�˜�M�j�J�j�A�Å�š �2�}�7�n�M�Í�6[0� ¥ ] �L�o�7�Ä�;�K�2L = elnL�†
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�s�F�jlim
x! x0

f (x)
g(x)

�Ë�E�Í�6�J�i�E�2�x�@�A�}
�

0
0

�
�^

h¥
¥

i
�s�R�j�K f �E�i�6 g �Ë�E�s�<�L�j�s�N�s�M�j�7�s�Æ�š �y�s�F�j�2�t�<�M�Ë�E�G�•�m�2 x0 �s�½�K

g0(x) 6= 0 �s�Æ�y �ˆ

lim
x! x0

f (x)
g(x)

= lim
x! x0

f 0(x)
g0(x)

�Q�Ë�€ �M�} �ˆ �N�i�Å�E�s�E�y�2�•�s�÷�t�A�H�i�A�7�x�s�É�yx ! � ¥ �G�6�t�<�L�† �™�F�Q�i�E�s�F�j�M�C�‘�G�M�s�<�L�j�s�N�s�M�j�2�C�j�J�o�K�s�÷�t�A�º�F�}�Í�6

�J�i�E�2�x�@�A�}
� 0

0

�
�^

� ¥
¥

�
�s�4�Õ�7�F�E�Ž�T�E�m�N�A�Ž�N�i�Å�E�S�n�H�j�Â�M�}�s�<�L�j�s�N�s�M�j�2�C�j�H�j�L�Ç�E�†

�”�� �M�j�J�j�A�™�4�k�y�u�E�T�E�m�4�J�E�•�T�i�7�Q�“ �{�n�@�6�}�t�Q�˜�M �E�i�6�s�Î�³�L �j�A�s�E�t�H�L

�B��lim
x! 0

ex � 1
x

= 1

�C��lim
x! 0

ln(1+ x)
x

= 1

�D�� lim
x!� ¥

�
1+

1
x

� x

= e

�E��lim
x! 0

(1+ x)
1
x = e

�F��lim
x! 0

ax � 1
x

= lna (a > 0;a 6= 1)

�G��lim
x! + ¥

ex

xn = + ¥ (n > 0)

�H�� lim
x! + ¥

xn

ex = 0 (n > 0)

�I�� lim
x!� ¥

xnex = 0 (n 2 N� )

�J�� lim
x! + ¥

lnx
xn = 0 (n > 0)

�K��lim
x! 0+

xn lnx = 0 (n > 0)

�•�� �M�j�J�j�A�™�4�k�y�u�E�T�E�m�4�J�E�•�™�A�j�s�³�@�Ë�™�A

�B��lim
x! 0

sinx
x

= 1 () lim
u! 0

sinu
u

= 1

�C��lim
x! 0

tanx
x

= 1 () lim
u! 0

tanu
u

= 1

�D��lim
x! 0

1� cosx
x2 =

1
2

�E��lim
x! 0

1� cosx
x

= 0

�F��lim
x! 0

arcsinx
x

= 1

�G��lim
x! 0

arctanx
x

= 1



�Y
�F

�Q
�J

�•
�‚�

E
�‘

�Â
�Í�

6�
L�

n�
F

�J
�E

�Ž
�E

�i�6
�N �

i�D
�j�Ò

���
Q

�Ž
�4

�E
�š

�k�y

������

�5 �ˆ �9 �x�Ó�E�Ä �x�6�™�Q�)�6�u�E�³�L�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�	�Ê�4 �‘�


�9�x�Ó�E�™�4�k�y�Ä �x�6 �˜ �2�’�m�6�³�L�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�u�E�T�E�m�4�J�E�•y = f (x) �ˆ

�9�x�Ó�E �3�š�k�J�Ò�L �Q�2�J�—�Ê�H �E�i�6�L�n�F�J�E�Ž�Q�x�´�E�}�‰

�9�x�Ó�E�C�j�‘ �t�<�E�2�x�@�A�}�	D�


� �L�2�Q�x�@�m�x �A�u�J�šx �t�<�M�s�D�›�j�c�˜�2�s�E�Ü�Jf (x) �Ë�E�E�‚�K�†

� �™�F�Ê�4�Q�E�i�Ä�E
P(x)
Q(x)

�Ë�E�E�‚�K�³�M�Á Q(x) 6= 0�†

� �T�E�m�4�J�E�•�s�Î�³�L�j�Aln(u) �Ë�E�E�‚�K�³�M�Á u > 0�†

� �T�E�m�4�J�E�•�T�Q�E�i�Ä�E
p

u �Ë�E�E�‚�K�³�M�Á u � 0�†

�9�x�Ó�E�C�j�’ �C�i�Q�s�î�T�s�B�L�Ê�H

� �4�@�Æ�s�<�L�j�s�N�C�j�J�o�Kf 0(x) �s�½�K�s�™�F�j�L�n�F�J�E�Ž�s�<�L�j�s�N�™�A�k�J�™�A�*�N�†

� �s�½�y�™�Ò�K�Q�J�j�³�L f 0(x) = 0 �s�<�j�J�“�j�L�2�7�x�@�m �7�Ò�• �E�j�K�†

� �Q�i�2�Ü�Q�&�ˆ �u�Ef 0(x) �s�M�j�7�s�Æ�š �y�E�j�J�o�K�‰�u�E�t�<�E�2�x�@�A�} �ˆ

�������s�F�jf 0(x) > 0 �s�M�jI =) f �º�T�E�m�4�J�E�•�s�2�j�E�s�M�jI �	%�
�†

�������s�F�jf 0(x) < 0 �s�M�jI =) f �º�T�E�m�4�J�E�•�7�m�y�s�M�jI �	& �
�†

�9�x�Ó�E�C�j�“ �A�u�J�š�F�L�Ë�s�D�"�F

� �s�F�jf 0(x) �F�Ž�n�L�Q�&�ˆ �H�j+ �s�õ� �™�A�6�}x0 =) f �Ë�E�T�A�i�F�L�Ë�s�D�"�F
M = f (x0)�†

� �s�F�jf 0(x) �F�Ž�n�L�Q�&�ˆ �H�j� �s�õ+ �™�A�6�}x0 =) f �Ë�E�T�F�“�F�L�Ë�s�D�"�F
m= f (x0)�†

� �2�L�@�j f 0(x0) = 0 �s�R�j�K f 00(x0) < 0 =) �T�A�i�F�L�Ë�s�D�"�F�†

� �2�L�@�j f 0(x0) = 0 �s�R�j�K f 00(x0) > 0 =) �T�F�“�F�L�Ë�s�D�"�F�†

�9�x�Ó�E�C�j�”
�M�j�J�j�A�™�A�6�}�7�m�6�t�<�E

�E�i�6�Õ�Q�m�j�J�A�n�A

� �Õ�Q�m�j�J�A�n�A�:�L �ˆ�s�F�jlim
x! x0

f (x) = � ¥ =) (L) : x = x0 �º�Õ�Q�m�j�J�A�n�A

�:�L�†
� �Õ�Q�m�j�J�A�n�A�s�<�2 �ˆ�s�F�j lim

x!� ¥
f (x) = y0 =) (D) : y = y0 �º�Õ�Q�m�j�J�A�n�A

�s�<�2�†
� �Õ�Q�m�j�J�A�n�A�s�™�C�A �ˆ�s�F�j lim

x!� ¥
[ f (x) � (ax+ b)] = 0 =) (D) : y = ax+ b

�	a 6= 0�
 �º�Õ�Q�m�j�J�A�n�A�s�™�C�A�† �s�4�Õ�7�L�2a;b �s�½�K�t�7�2�H�R�m�Å �^

a = lim
x!� ¥

f (x)
x �E�i�6 b = lim

x!� ¥
[ f (x) � ax]�†
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�5 �ˆ �9 �x�Ó�E�Ä �x�6�™�Q�)�6�u�E�³�L�Q�i�2�Ü�T�s�B�L�Ê�H �E�i�6�Q�6�}�™�³�F�	�Ê�4 �’�


�9�x�Ó�E �3�š�k�J�Ò�L �Q�2�J�—�Ê�H �E�i�6�L�n�F�J�E�Ž�Q�x�´�E�}�‰

�9�x�Ó�E�C�j�• �Â�Í�6�T�s�B�L�Ê�H

� �s�L�"�F�7�x�9�o�L�s�<�2�7�x�E�o�E �“ �ˆ �9�o�Lx�
 �9�o�Lf 0(x)�
 �E�i�6�9�o�Lf (x)�†

� �F�%�ƒ�n�M�t�<�E�2�x�@�A�}�
 �]�Q�u�Ef 0(x) = 0�
 �Q�&�ˆ f 0�
 �E�i�6�™�H�+�;�F�·�Ÿ �;

�C�i�Q�s�î�T�s�B�L�Ê�H�	f �s�2�j�E%�
 f �7�m�y& �
 �™�H�J�Ä�x�6�A�u�J�š�M�j�J�j�A �E�i�6�A�u�J�š

�F�L�Ë�s�D�"�F�†

� �4�n�Q�F�Æ�• �A�}�:�L�H�j�L�º�E�}�	jj �
 �7�x�s�É�y�A�u�J�šx �t�<�M�s�D�›�j�c�˜�T�E�m�4�J�E�•�µ�— �E�E�‚�K�†

�9�x�Ó�E�C�j�–
�Ê�H�s�Ç�{ �6 �G�A �E�i�6
�7�x�@�m �7�L�F�A�}

� �4�@�Æ�s�<�L�j�s�N�C�j�H�j�Lf 00(x)�†

� �s�F�jf 00(x) > 0 =) �™�³�F�Ë�E�Ê�H�G�A�	�s�6�j�F�s�S�j�6�s�M�j[ �
�†

� �s�F�jf 00(x) < 0 =) �™�³�F�Ë�E�Ê�H�s�Ç�{ �6�	�s�³�6�7�m�y�s�™�³�J\ �
�†

� �s�F�jf 00(x0) = 0 �s�R�j�K f 00(x) �F�Ž�n�L�Q�&�ˆ �s�H�M�8�š�6�³�A�}

x0 =) I (x0; f (x0)) �º �7�x�@�m �7�L�F�A�}�u�E�t�3�ž�s�³�6�†

�9�x�Ó�E�C�j�— �G�ƒ�i�A�8�š�m�y �E�i�6�T�‚�2�ž�8�š�m�y

� I (a;b) �º �G�ƒ�i�A�8�š�m�y�u�E�™�³�F(C) �M�m�y�™�Â�t�A8x 2 D =) 2a� x 2 D �E�i�6 �ˆ

f (2a� x)+ f (x) = 2b

� �F�Æ�• �A�}(d) : x = a �º �T�‚�2�ž�8�š�m�y�u�E�™�³�F(C) �M�m�y�™�Â�t�A

8x 2 D =) 2a� x 2 D �E�i�6 �ˆ

f (2a� x) = f (x)

�9�x�Ó�E�C�j�˜
�7�x�@�m �7�H�i�s�Q�Q �E�i�6

�³�L�Q�6�}�™�³�F

� �L�2�7�x�@�m �7�™�F�Q�H�›�º�J�o�K�T�‚�2�žOx �	y = 0�
 �E�i�6�T�‚�2�žOy �	x = 0�
�†

� �Q�6�}�A�™�J�)�K�T�L�A�n�@�L�s�J�{(O;~i;~j) �c�˜�Ë�E�Ë�™�A�½�Š �E�7�Ù�Q�}�Î�Q�}�†

� �4�n�Q�F�Æ�• �A�}�Õ�Q�m�j�J�A�n�A�	�F�Æ�• �A�}�½�7�}�‰�
�
 �7�x�@�m �7�F�L�Ë�
 �7�x�@�m �7�L�F�A�}�
 �E�i�6

�7�x�@�m �7�9�x�E�o�K�†

� �4�n�Q�t�3�ž�s�³�6(C) �Ê�… �F�}�7�x�@�m �7�Ä�x�6�T�Q�}�s�½�K�L�M�n�E �™�Q�F�Â�J�C�i�Q�s�î�2�’�m�6

�Â�Í�6�T�s�B�L�Ê�H�†
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�6 �ˆ �D�L�@�j �Ë�™�A�N�i�Ê�4 �E�i�6�F�Æ�• �A�}�F�{�y�™�³�F�	�5�B�O�H�F�O�U�T �� �"�O�B�M�Z�U�J�D �(�F�P�N�F�U�S�Z�


�‘�� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y �E�i�6�F�Æ�• �A�}�™�F�™�2�A�j�u�E�t�3�ž�s�³�6(C) : y = f (x)

���� �Q�J�j�³�L�F�Æ�• �A�}�F�{�y�™�A�6�}M0(x0;y0) �ˆ (T) : y = f 0(x0)(x� x0) + y0 (�s�½�Ky0 = f (x0))

�s�J�4�m�@�™�Ç�F�}�C�i�Q�u�E�F�Æ�• �A�}�F�{�y�™�A�6�}x0 �4�lm= f 0(x0) = tana �†

���� �Q�J�j�³�L�F�Æ�• �A�}�™�F�™�2�A�j�	�t�2�6�E�k�6�F�Æ�• �A�}�F�{�y�™�A�6�}M0�
 �ˆ (N) : y = �
1

f 0(x0)
(x� x0)+ y0 ( f 0(x0) 6= 0)

���� �F�Æ�• �A�}�F�{�y�s�7�;�H�j�7�x�@�m �7�s�™�äA(xA;yA) �ˆ �s�½�y�™�Ò�K�Q�J�j�³�L yA = f 0(x0)(xA � x0)+ f (x0) �Ä�;�L�2 x0�†

���� �F�Æ�• �A�}�F�{�y�™�Q�F �^�t�2�6�E�k�6�F�Æ�• �A�}(d) : y = ax+ b �ˆ

� �s�F�j(T) k (d) =) f 0(x0) = a � �s�F�j(T) ? (d) =) f 0(x0) = �
1
a

(a 6= 0)

�’�� �C�j�Â �x�6�s�D�"�F�L�Ï�6�t�3�ž�s�³�6(C) : y = f (x) �E�i�6�F�Æ�• �A�}(d) : y = ax+ b

�s�<�j�J�“�j�Q�i�2�Ü�C�j�Â�x�6�s�D�"�F�L�Ï�6�t�3�ž�s�³�6(C) �E�i�6�F�Æ�• �A�}(d) �s�4�™�A�*�N�H�i�E�i�A�˜�Q�&�ˆ �u�E�G�M�<�2D(x) = f (x) � (ax+ b)
�ˆ

�…�s�F�jD(x) > 0 �7�x�s�É�yx 2 I =) �t�3�ž�s�³�6(C) �Q�•�i�A�s�÷�´�6�s�M�j�F�Æ�• �A�}(d) �s�M�j�7�s�Æ�š �yI �†

�…�s�F�jD(x) < 0 �7�x�s�É�yx 2 I =) �t�3�ž�s�³�6(C) �Q�•�i�A�s�÷�´�6�s�™�³�J�F�Æ�• �A�}(d) �s�M�j�7�s�Æ�š �yI �†

�…�s�F�jD(x) = 0 �™�A�6�}x = x1 =) �t�3�ž�s�³�6(C) �³�A�}�F�Æ�• �A�}(d) �™�A�6�}�7�x�@�m �7M1(x1; f (x1)) �†

�“�� �L �n�F�J�E�Ž�D�L�@�j �Ë�™�A�N�i�Ê�4�2�’�m�6�F�š�6�}�2�n�T�L�s�½�s�E(O;~i;~j)

�7�x�s�É�y�7�x�@�m �7A(xA;yA)�
B(xB;yB) �E�i�6�F�Æ�• �A�}(D) : Ax+ By+ C = 0 �ˆ

�B���7�Ë�‚ �K�L�Ï�6�H�j�L�7�x�@�m �7A �E�i�6 B �ˆ
AB=

p
(xB � xA)2 + ( yB � yA)2

�C���7�x�@�m �7�2�Á�Ž �MI �u�E[AB] �ˆ

xI =
xA + xB

2
; yI =

yA + yB

2

�D���7�Ë�‚ �K�H�j�7�x�@�m �7M0(x0;y0) �s�õ(D) �ˆ

d(M0;D) =
jAx0 + By0 + Cj

p
A2 + B2

�E���s�J�4�m�@�™�Ç�F�}�C�i�Q�F�Æ�• �A�}(AB) �ˆ

m=
yB � yA

xB � xA
(xA 6= xB)

�F���Q�J�j�³�L�F�Æ�• �A�}�³�A�}�Â�JA �Ë�E m �ˆ
(d) : y� yA = m(x� xA)

�G���J�m�xq �L�Ï�6�H�j�L�F�Æ�• �A�}�Ë�E�s�J�4�m�@m1;m2 �ˆ

tanq =

�
�
�
�

m1 � m2

1+ m1m2

�
�
�
� (m1m2 6= � 1)
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�7 �ˆ �L �n�F�J�E�Ž�™�A�j�s�³�@�Ë�™�A �E�i�6�Â�Í�6�A�u�J�š�J�m�x�H�i�s�Q�Q

�‘�� �L �n�F�J�E�Ž�™�A�j�s�³�@�Ë�™�A�™�4�k�y

�…sin2x+ cos2x = 1

�…1+ tan2x =
1

cos2x

�
x 6=

p
2

+ kp
�

�…1+ cot2x =
1

sin2x
(x 6= kp)

�…tanx� cotx = 1

�…tanx =
sinx
cosx

; cotx =
cosx
sinx

�…� 1 � sinx � 1; � 1 � cosx � 1

�’�� �L �n�F�J�E�Ž�G�M�F�n�2 �G�M�<�2 �J�m�x�>�m�F �2�E�š�y�J�m�x �E�i�6�F�x�t�F�š�6�G�M�4�m�@���G�M�F�n�2
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�C���J�m�x�>�m�F �ˆ sin2a = 2sinacosa�
 cos2a = cos2a� sin2a = 2cos2a� 1 = 1� 2sin2a
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 � ĉos2a =
1+ cos2a
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 sin2a =

1� cos2a
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�
 tan2a =
1� cos2a
1+ cos2a
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2 cosp� q
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�ˆ �* �	sin;cos; tan;cot> 0�
�� �*�*�	sin> 0�
 �s�G�ž�6�s�C�"�A

< 0�
�� �*�*�*�	tan;cot> 0�
 �s�G�ž�6�s�C�"�A< 0�
�� �*�7 �	cos> 0�
 �s�G�ž�6�s�C�"�A< 0�
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