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PHAN 1: HAM SO LUY THUA, HAM SO MU VA HAM LOGARIT

I. CAC CONG THUC BIEN DOI

1. LOY THUA (Gia st cac biéu thirc c6 nghia):
1) a® =1 2ar=t 3) an = Ya" 2) (a%)’ =a*
a
a” a a)’ a“
5) a*.af =a**# 6) — =a*"* 7) (ab)” =a*b* 8 (—J =—
) ) 7 ) (ab) ) o) =ue
Chay:  +) Khi xét liiy thira véi s6 mii 0 va s6 mii nguyén am thi co sé phai khac 0.
+) Khi xét liiy thira véi s6 mii khong nguyén thi co so phai dwong.
A. CAC Vi DU MINH HQA
Vi du 1: Tinh gia tri c&c biéu thuc sau:
1
3 2 2 -~ -1 -~
1) A= 42 483 2) B =\/(0, 04)™°—(0,125) ? 3)C=(0,5)" -625"* —(2%) : +19.(-3)"
5 5 5
4)D = 43222 By E = \/ﬁ;ﬁ.@.\/ﬁ 6) F = §/6+ % +§/6— %
(V3 ~i8276
Giai:
32 3 2
1)A=42+8=(2")2+(2°)p =2°+2° =12

25 8

2)B= \/ (0,04)™* - (0,125)% = \/(ij_z —(ET = \/(5-2 )'g (27 )—§ =+/5° -2% =121 =11

3)C=(0,5)" -625°%* —[zﬂ_% +19.(-3) =(2)" (5" )% {Fﬂz 1192

— 232 91V2 532 _ 56422 9-2-2V2 _ n4 _
4)D = 475272 =2 2 =2"=16
412 1 2
¥/81%/38/9412 3°.38.3°23 ¥ 1 1 B
3

= = :32:—:

= 3 — : i
(5\@) 183276 [31%} 3223023 39 V3

6)F:§/6+ %+§/6—‘/% . Ta &p dung hing ding thuc : (a+b)’ =a® +b* +3ab(a+b)

B LAy i /ﬂ.#e_ fpa7 #m %Je_ fea7
27 27 27 27 27 27
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S FP=12+ 33/36—%F 12+5F & F*~5F-12=0 <> (F-3)(F° +3F+4)=0

< F=3 hoic F? +3F+4=0 (v0 nghiém).
Vay F = 3.

Vi du 2: Pon gian cé4c biéu thirc sau (gia sir cac biéu thuc c6 nghia):

85} 1

= 1
4 _ 2_p2 | (L 1\

1
a*+a2b* a*+b*

4)D = [1 Z\F a] [ai—b;] 5)E=(a;—bij [b 2b\/E bz]
b b a a

[ob)

[a%bj
4 —
6) F = 2+\f \f 7)G=[\/a __® j:“ab b1
a++/ab a-b “Jb+4¥ab
3 i 1 4 1 a4
_bh2 1 2_ 2 3 _ 3 ol
g H= |2 bl+(ab)5 a E g)1= &8 2.[1—239] _a?
2 _p2 a- a® +23/ab +4b° 4
133 9\3 1
Giai 1)A:3a2<‘/7=[a2a4j =[a4j =a’=+a
£
h ST T
2>B:[73ﬂ _ {(2) m {(gﬂ () -2
b\Va a a a a b
b arb| (1 Y b fpr | (1 o
a— a? - i1 a a-— a? -
)C=| 45— :[a“—b“j \p = — 1T I :[a“—b“j W=
a*+azb* a‘+bt a

1 — —
a’ a4+b4j a‘ +b*

alb[a?::;a)z'[ 11 1)\/%2 aZ—bZ '\/%:\/g\/%:
4)D= [1—2\/§+%j:[ai—bijz :[1_\/%2 (Va-+b) = (\m_b\/g)z '(\/5_1\5)2 :%

5)E = [ai_bijz:[b_zb\/g+§}(\/g_\/g)z:(\/5_%}2:(@_\/6)2{%(\/5_\/6)}2
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) *bJ S & ﬂ 2 (4 (] (] g
) ( + j 3/ab ~ 3ap '(g/ng%)z_

7)G:(Ja_— ab J_(‘/%—\/B 1  aJab+ab-ab a-b 1
a+vab) a-b ‘Jo+4¥ab a+Jab  Yab-+b Vb+4ab

_afdb ab _afd (Yanb)Vaib)
“ara Vab-b ya(Va+ib)  vb(va-\b)

1 1 11 2
33 11V [a?—bZJ[aJraZbubj - 11
2 _h2 1 2 _h? - L 2 _h?
8)H = _al b +(ab)z a’—b* | _ +a?b? a’ b

1 1 1 1 1 1 1
_b? a-b a? —b? [az—sz[a2+b2j
1 1)\2
11 a? +hb?
a+2a2b2+b_[ j 3
1Y 1 1N
[a2+b2j [a2+b2j

41 | . )

*-8a’ 2 3(q_ Y )

9) 1= — a®*-8ab 2.(1_2§EJ _a® = Za (a: 18b) 2.[\/5 2\/Bj _3
2 2 - 3 — : -

as +2§/£+4b3 ad +2as3b® +4b?

(a)(va) (2B) | gz o (¥a)(va-2b) (va) 2vm(2tb) | . .

ad =

= 7 > > -at=a’-a*=0
aivofibeaps a2 (323 (4a) 295 + (236 |

B. BAl LUYEN

Bai 1: Tinh gié tri céc biéu thuc sau:

1)A= [323}'5 2)B = 323242 3)C= {[33,&} : 2—1} : { " [5;.2;.3%“2

D= [65}‘7{(0 2)0'75}_4 - (~18)7.2* (-50)° oo 22" +5°5'~(0,0)*10°
’ (-225)*.(-4)°.(-108)* 10°:102 - (0,25)° +10°2,/(0,01) 3

o

Bai 2: Pon gian c4c biéu thic sau (gia sir cac biéu thirc co nghia):

/5+3 Ifl
1) A= {aiaVa 2)B—a—2m
=
28 23
—a* bZ-p? a_3b
gyc=2 -8 D -0 4)D= 2
Ya-%b

af a* b2+b?
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C ' 4¢ Did . . . [0<a=1
2. LOGARIT: Gia su cac biéu thuc c6 nghia (log, b c6 nghia khi {b < . # J
>

1) log,1=0 2) log,a=1 3) log, b+log, c=1log, (bc) 4) Iogab—logac=logaE
c
5 log, b” :ﬁlogab
5) a'%%P 6) log,. b” =L log,b -
o log o b=— Iogab
1
log, b.log,a=1—log, b= I
0g, a
7) log, b.log, c = log, ¢ — <
log, C
log, c=
log, b
Chuy: +) Logarit thap phan . log,,b=loghb=1Igbh
+) Logarit tw nhién (16garit Népe) : log,b=Inb (e~2,71828)
A. CAC VI DU MINH HOA
Vi du 1: Tinh gia tri c&c biéu thuc sau:
_ 3 _ _ 1
1) A= |og3(|ogm \NE) 2) B = log  3.log, 36 3) C = log, 5.log,,
3
3 1+llog1 27+log; 5581
Y= ([e]F 5E=25 ¢ 6) F = log, ,  (27°%0° +2°%7)

11
7)G:Ig(25'°g56+49'°g78)—e'"3 8) H = 9% | 4°%2 _gloeoe 9)I—Ig[\/81'°g3 27'°9936+32'°99”)

10) J = = 47209V _ 35992 , g1025-0510997 11) K = log, (log, 8)
12) L = log,y,; {Iog4(log2 256) —log, ,5[10g, (log, 64)]} 13) M =log, 2.log, 3.log, 4.log, 5.l0g, 6.log, 7
14) N =Ig(tan1°) +lg(tan 2°) +...+ Ig(tan 88°) + Ig(tan 89°)

Giai:
1
1A= Iogg(logm \3/\/5) = Iogs[log 3 2‘5} =log, (%%} = Ioggéz log,37% =-2

2)B= IogJ_B log, 36 = IogJ_36 log , 6° =4
62

3)C= Iog1 5. Iog25 ! =log, , 5.log,, 33 =(-5). (—gj log, 5. Iog53_%
3Iog35

_3 2\ 2
4)D= (§/§)ZI0953 :[33j :3Iog35 _5

1.1
E+§|0gl 27+log; 5 81

1 2 8
5) E o5 3 _ (5 )2+9I0g 133+.|og5334 _ 51—§|og53+§log53 _ 51+2I0g53 _ 5.5I0g532 _59_45
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| log, 5 3° o
6)F = |0g3 2\f(27|ogg 2I09327) |093 23 {(33)093224_20923 } |093 . [32 0932 +2|ogzsj

3
_ log, 22 log __
= Iogg_zﬁ {3 +27°2 } log,,_ 2([22 +3j Iog(mﬁ)_1 (3+ 2\/2)_

2 2
7)G= |g(25'°95“+49'°g78)—e'“3=|g[(52)'°‘9’56+(72)"’g78}_3=|g(5'°956 +7'%97° j—3
=lg(6° +8°)-3=1g10° -3=2-3=-1
11
8) H = 9"°%° 1 4% _qlos9s _ (3‘2)IogS (2‘2)Iog‘28 _99=3°%8% 4 %% _g9_g?487 _g9-1

9) I :Ig(\/81IOg35 +27Iogg36 +32I09971) _ Ig[\/(34)log3 (33)I093262 +32I093271j

4 3
=|g[ 5095" _ 5loggs +3'°g371jzlg(\/54+63+71)=Ig(29+71)=|glOO=2

1
10)J = 41—2|og2£‘/7 _ 36192 +810,25—0,5I0g97 _ (22 )1—2|og2i‘/7 +(62 )Iog62 +(34 )0,25—§.|og327

22 logg 4 3 4 3
_24|ogzé/7+6 +3|0937 —7—44‘7——3

11) K = log, (log, 8) = log, (log, 2°) = log, 3=1
12) L = log,y,, {log, (10g, 256) — log, 5 [10g, (log, 64)} = 10g,.; {0, (log, 2°) ~l0g, 5[ log, (log, 4°) ]}

1 3 1
= Ingms |:|Og4 8- IOgo,zs (IOgg 3)] - Iogzms (Ingz 2’ - |Og[1)z E} = Iogzols (E_EJ = |0920131: 0
2

13) M =log, 2.log, 3.log, 4.log, 5.10g, 6.l0og, 7 = log, 7.log, 6.log, 5.10g, 4.10g, 3.l0g, 2 = log, 2 =%
14) N =lg(tan1°) + Ig(tan 2°) +...+ lg(tan 88°) + Ig(tan 89°)
=[lg(tan1°)+ Ig(tan 89°) | +[ lg(tan 2°) + Ig(tan 88°) | +...+[ lg(tan 44°) + Ig(tan 46°) | + Ig(tan 45°)
=Ig(tan1’.tan89°) + Ig (tan 2°.tan88° ) +...+Ig  tan 44°.tan 46° ) + Ig  tan 45° )

=Ig(tan1’.cot1°)+Ig(tan 2°.cot 2° ) +...+Ig  tan 44°.cot 44° ) + Ig (tan 45°)
=Igl+Ilgl+..+1gl+1lgl=0+0+..40+0=0

Vi du 2: Pon gian cac biéu thiic sau (gia st cac biéu thire déu c6 nghia):
1) A= log, ( a’y/a 32/5) 2) B = (log, b+log, a+2)(log, b—log,, b)log, a-1

loga(log, a+1
log, (2<’:12)+(Iog2 a)a 09a(l0g,a+1) +;Iog§ a’

log, a°.(3log, a+1)+1

3)C=1g 4)D=
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Giai:

1
[t 16\s 4 1
1) A= log, ( a’ya 33/_)=Ioga(¢312.41313.a~”’}=|oga az.[a5j =Ioga[a2.a5jzlogaa5 =%

2) B=(log, b+log, a+2)(log, b—log,, b)log, a_lz[bga b Iol

a

+ ZJ(Ioga b.log, a—log,, b.log, a)-1

=Iog§b+2logab+1(1_log 2)- =(|Ogab+1)2 L1
log, b ® log,b '\ log, ab

2 2
_(log, b+1) .[1_ 1 j—lz(logabﬂ) log, b “1=1log,b+1-1=log, b

log, b 1+log, b log,b "1+log,b
1
1 3\s
log , Yaa? =Ig|log ; [azj =1g
3 3
a

3
) loga(logya+1) 1 2 4
log, (2a*)+(log, a)a +,log; a

1
N L B
g‘ 0] °10

3)C=1g

log ;. Java

3

=lg log 3 a1°

a a

1+2log,a+log, a.(log, a+1)+8log; a

4)D = =
) log, a°.(3log,a+1)+1 3log, a.(3log, a+1)+1
_9logja+3log,a+1 _
9loga+3log,a+1
43
Vi du 3: Cho log, b=3;log, c=-2. Tinhlog, x biét: 1) x=a’b*Jc  2) x=¢ 5= llog, <A
c /a 3

Gidi: Cho log,b=3; log,c=-2
1) Véi x=a%?*Jc
1

= log, x=log, (a3b2\/5) =log, a* +log, b? + log, c2 =3+ 2log, b+%|oga c =3+2.3+%.(—2):8

43
2) Vsi x =2 *3/5
c
43 1
:Iogax=|ogaﬁzlogaa4+logab3+I0gac3=4+%Iogab+3|0gac=4+%.3+3.(—2)=—1
c
: a’3bc
3) Voi x=log, ——
sla\/Ebs
3 22 5 8
3 306 5 8 3
= log, x Ioga be _ ab Iogaag =log, a® —log, b® +log, c2
\/a cb® 3b3C6 b3
5 8 5 5 8, 5
=———lo b+ log,c=——=3+—=(-2)=-8
3 3 % % 3 3 6( )
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Vi du 4: Hay bicu dién theo a ( hogc ca b hoic c) céc bicu thirc sau: ’
1) A= log,, 0,16 bict log,5=a 2) B = log,;15 bict log,;3=2a
3) C= log40 biét log , (%) =a 4) D = log,(21,6) biét log,3=a va log,5=b
5) E = log,, 28 biét log,, 7 =a va log,,5="b 6) F = log,; 24 biét log,15=a va log,,18 =D
7) G = log, 30 biét Ig3=a va Ig2=b. 8) H = Iog%%g biét log,. 7 =a va log,5=b.

9) I = log,,, 63 biét log,3=a; log,5=b; log,7=c 10) J =log, 35 biét log,,5=a;log,7=b;log,3=c

Giai:
2
L , Iog2¥ 1-3log,5 1-3a
1) A= log,,0,16 bict log,5=a . Tac6: A= log,, 0,04 =log,, — = —= =
5 log,(2°5) 2+log,5 2+a
2) B = log, 15 biét log,.3=a Taco: a=log,; 3= = = log 5_3_1_1—_a
# e ' ' ®" log,(35) 1+log,5 T a
1+1_—{31
. B= Iog2515=|09315=Iog3(3'25)=1+|0g35= a _ 1
log,25 log,5 2log,5 ,1-a  2(1-a)
" a
s 1 . 1 = 2 3a
3) C= log40 biet lo —|=a .Taco: a=lo —|=log ;53%=-—=log,5=1l0g,5=——
) g gﬁ{%j gﬁ(%J 92% 3109 9, >
3a

log, 40 _ log,(25) _3+log,5 _ 3_? 6-3a

=C = log40 = =
log,10 log,(2.5) 1+log,5 ;_3a 2-3a
2

4) D = log,(21,6) biét log,3=a va log,5="b

2°.3
log, ——
I 21 2 - _
Tacé: D = log, (21,6) = 0g,(21,6) _ 5 _2+3log,3-log,5 2+3a-b
log, 6 log, (2.3) 1+log,3 1+a
5) E = log,, 28 biét log,, 7 =a va log,,5="b
Taco: a=log, 7= t 1 |og72:l_1:1__a
log, (2.7) 1+log,2 a a
b=log, 5= 29> __ 100:5 _ 150 511 1og, 2):b.(1+1‘_""):9
log,(7.2) 1+log, 2 a a
142178
2 .
3E:Iog3528:log728:|097(7'2):1+2|Og72: a _2-a
log,35 log,(7.5) 1+log,5 1.0 a+b
a
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6) F = log,; 24 biét log,15=a va log,,18=Db

log,15 log,3+log,5 log,18 log, (23) _1+2log, 3

Taco: a=log,15= = 1 b=log,,18 = = = 2
Js log,6  1+log,3 @ Jiz log,12 log,(2°3) 2+log,3 @)
Tfr(2):>b(2+|0923)=1+2log23<:>(b—2)|og23=1—2b<:>Iogﬁ:%
Tu(l) = Iogz5=a(1+|0g23)—I0g23=(a—1)|0g23+a=(a—1)1b_22b+a= 2b—s—§b—1
, 3 1-2b
- log 24:I09224:|092(2-3)_3+Iogz3_ "o_2 b-5
% log,25  log,5? 2log,5 ,2b-a-ab-1 4p-2a—2ab-2
© b-2

7) G = log,,; 30 biét lg3=a va Ig2=h.
Ig30 _19(3.10) 1+Ig3 _ 1+a
Ig125  1g(5°)  3lg5  3(1-b)

Ta co: b=|g2=|g[%)=1—lg5:Ig5=1—b = G=log,,; 30 =

8)H= Iogf blet log,; 7=a va log,5=D.

Taco: a=log,, 7= log, 7 _ 10,7 _log, 7 = log, 7 =2ab
I09225 2log,5 2b
10g, %> tog, ~
49 9%g 9905 2j0g,7-3 2.2ab-3 12ab-9
= g5 1 1. b
92 log,5*  5100,5 3P

9) I = log,,, 63 biét log,3=a; log,5=b; log,7=c

log,63  109,(3°7)  2log,3+log,7  2a+c
log,140 log,(2°5.7) 2+log,5+log,7 2+ab+c

Taco : log,5=1og,3.l1og,5=ab = I = log,,,63=

10) J =log, 35 biét log,, 5=a;log, 7=b;log,3=c
5_ log,5 _ log,5 _log,5

=log,, = log, 5=3ac
log, 27 3log,3 3c J=log, 35= log,35 log,5+log,7 3ac+3b
=log, 35= - =
b=log, 7 = log, 7 _ log, 7 — log, 7 =3b log, 6 1+1log,3 1+c
®" log,8 3 2
Vi du5: Tinh gia tri cua biéu thic:
1 9 1 3
_a‘-a* b? bf
1)A= Iogf biét log, b=~/3. )B= "= = biét a =2013-+/2; b=+/2-2012

‘/_ a‘-a* b2+b :

Trang 9
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Giai:
P
1)A=log ;~= biét log, b=+/3.
\/_ a
o ! 1 1 1 1 1
A=log ; —==log ; b®-log ;a® = - = _
T - > 1 1
a\/g 2 a 3Iogbﬁ 2Iogaﬁ 3(—IogbaJ Z(Iogab—lj
a a 2 2
_ 1 1 2log,b 1 2log,b-3 23-3 3
(1 1 log,b-2 3(log,b-2) log,b-2 3(log,b-2) 3(\@_2) 3
2 log,b
o9 18
a*—-a* b?

2)B= 228 D7D ikt 2013-42; b=v2-2012
a‘—a* b2+b?
1 9 1 3 1
2 _pe 1-a%) b 2(1-b
—aj a: b *-b” _ 1( )_ 1( )=(1+a)—(1—b)=a+b=2013—\/§+\/§—2012=1
a‘*-a* b?+b?2 a‘(l-a) b 2(l+b)

Vi du 6: Ching minh riang (véi gia thiét céc biéu thirc déu ¢ nghia):

1) Iog (bC) =M 2) aIogbc _ CIogba 3) Néu 4a? +9b? = 4ab thi Ig 2a+3b _ Iga+ Igb
* 1+log, c 4 2

4) Néu a’ +4b? =12ab thi log,,,,(a+2b)—2log,,, 2 = (Iogzma+log2013 b)

. 1 1
5) Néu a=10"""; b=10""° thi ¢ =10*"%* 6) Néu a =log,,18; b =log,, 54 thi: ab+5(a—b) =1
b
2

7) IogaE = IogiB 8) Trong 3 so: Iog;%; Iogi% va Iogi% ludn c6 it nhat mot s6 16n hon 1.
b

c a

Giai:

1) log.. (bc) = log,b+log, c

Ta c6: log,b+log,c  log,bc _log, (hc)
1+log, ¢ ' " 1+log,c  log,a+log,c log, (ac)

= log,, (bc) (dpem)

log,, C t
a =a
logy, ¢ log,, a <, _log C log, C log,,a
2) @ — ¢ pat a"C —t = oga  ma e AT =C0M (dpem)
0 [o]
c=b'—c PT=p"hT =p"T =g

3) Néu 42 +9b? = 4ab th 1g 2212 021100

2
Taco: 4a® +9b? =4ab < 4a* +12ab+9b* =16ab < (2a+3b)2 =16ab < (2a+3bj —ab

2
:Ig(2a+3bj _1g(ab) < 2IgZaJFBb IgahLIgb@IgZa:‘rr?ab:Iga+|gb

> (dpcm)

Trang 10
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4) Néu a? +4b? =12ab thi log,,,,(a+2b)—2l0g,,, 2 =%(Iog2013 a+log,y,, b)

2
Taco: a’ +4b”> =12ab < a’ + 4ab + 4b* =16ab < (a+2b)2 =16ab @(a+2bj =ab
a+2b)
= Ingola T = Ingola (ab) < 2[|092013 (a+ Zb)_ 2 Ingols 2] = Ingols a+ Ingms b
1
< 10g,015(a +2b) = 210945 2 = E(Ingms a+10g,,,b) (dpcm)

1 1 1

5) Néu a=10"""; p=10%"° thi ¢ =10*"=

1

L 1 B

Tach: a=10"% o lga=Igl0™® = — e lgh=1-—=198=1 9
—lgb lga Iga

1

1
b=10""" < Igb =1g10""" = —— (2
< lgb=1g T (2)

1
Tava@ = 9871_ L ycoq- 98 1
lga 1-Igc

1

1

a1 i lga =109 =10""%% < ¢=10""" (dpem).

6) Néu a =log,,18; b =1log,, 54 thi: ab+5(a—b) =1

log, (2.3° _
Taco: a=log,,18 = log, 18 _ gz( > )=1+2|0g23:a(2+|ogz3)=1+2log23c>Iog23:1 2
log,12  log, (2 .3) 2+log, 3

log, (2.3° _
b=|og2454=|09254= gz( B )=1+3|0923:b(3+|ogz3)=1+3logz3<:>Iog23:_1 3 )
log, 24 log,(2°3) 3+log,3 _
Tu (1) va(2) :>1a_2§ =%<:>(1—2a)(b—3)=(1—3b)(a—2)<:>ab+5(a—b)=1 (dpem)

a
- 1)

7) Iogi%: Iogi%

b b’ c)* 2 c)? ¢\’ c
j - 2—: — = — = — — = — = 2—
Taco: IogaC [Iogacj {Ioga(bj ] ( Iogabj (Iogab] Iogab (dpcm)

2 c a . Y SV S
8) Trong ba so: log? B; logZ — va log® — ludn c6 it nhat mot s6 Ién hon 1.
— — C —

b c a

Ap dung cong thac ¢y 7) ta co: log? % =log? % ; log? % =log? % : log
b b ¢ c

b

= log? <.log? 2. log? b log? ~.log? *.log? = =(

c

2 : Iogag.logbg.logcE =1"=1
b c a EC c a ;b b c 7b

b c a

‘ n n C a . A ;. £ b A 1z
= Trong ba so khdng am: log’ . log; — va log? D uen 6 it nhét mot so lon hon 1.
iy il C =

b c a
JTrang 11
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B. BAl LUYEN
Bai 1: Tinh gia tri cac biéu thuc sau:
1
1) A=log, 545 2) B = log, 8.l0g, 4 3)C=log ;< log, (5¥5)
25 8 5
4) D - 53_2|0954 5) E 92|0932 2logy; 3 6) F — 4'0923 +9Iogﬁ2
25'°%5° 1 49"97° _3 _log, 4.log, 8

1

(27'°%° 4

5'0925 49)(81@ _ 8log4 9)

10) J :2Iog16—%logl400+3logl§/475 11)J =

3 3 3
1

21 1
12)K = Iogﬁéﬁtlogﬁé—ﬂlo%5 — [log216 +9"%7° + 4"%? 1 |og, tan%
2

Bai 2: Pon gian c4c biéu thic sau (gia sir cac biéu thire déu c6 nghia):

Ioga

3 + 5Iog16 25.5I0953

5 a.Iog%a

4

1) A =,flog, b+log, a+2 (log, b—log,, b)log, a 2)B=

Bai 3: Hay biéu dién theo a ( hoic ca b hoic ¢) cac biéu thic sau:

1) A= log, 28 biét log,2=a
4) D = log,, 168 bict log,12=a va log,,24=Db
6) F= Iogf1 biét log,,11=a va log, 7=b. 7G

Bai 4: Tinh gia tri cua biéu thuc:

1) A= Iog@% biét log, b=+/5.

Bai 5: Chirng minh rang (vai gia thiét cac biéu thirc déu c6 nghia):

1) 199:€ _1, jog b
Iogab c

2) Néu a® +b? =c? thi log,, a+log,,a=2log,, alog, , a

3) Néu a® +b? = 7ab thi log, a3b %(Iog7a+log7 b)

4) Néu a*+9b% =10ab thi Iog(a—3b)—|ogZ=%(log a+logh)

log, a’
a

2
y s _ 5) E = log,,1350 biét log,, 3=

2) B = log, 16 biét log,,27=a.  3) C= log,, 32 biét log,14=a

a va log,,5=b

= log,135 biét log,5=ava log,3=b.

2)B= ¢ a5 pigt 1og b=5 va log, c =3

Trang 12
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II. PAO HAM
() = axe (a¥)'=aIna
D(u*) =autu'— (Q/_) 1 2) (a")'=u'a"Ina—q(e")' =u'e"
ul'=
nn un—l (ex) :ex
(1og, x)'= xIna
3) (log,u)'= u:Jnla —4(In u)'=% Chay :4) (uv)':uv.(vlnu)' (Téng quat caa (1) va (2))
-
(Inx)'= 2

A. CAC Vi DU MINH HQA

Vi du 1: Tinh dao ham caa cac ham s6 sau:

1) y=¥x+/x )Ny e e Tk sinx 3)y=(x*—2x+2)e"
4) y =In(x*+1)+log, (X* - x+1) 5) y=3In%x 6)y:Iogz(X—_4j
X+4
1-+/x Inx 1-Inx In(2x-1)
)y g[ 2&] )y X 1+Inx )Y V2x-1
10)y=2x_:: 11)y=|n(x+\/1+ x2)+log3(sin2x) 12) y =log, (2x+1) 13)y = (2x—1)**
J’_
Giai:

1
1. 1 .
Dy=txidx =y- +2\/;2: 2Vx+1 2 (apdungcﬁngthﬁc(w)f ~ )
e oo i)

2) y= \/87 + e3x—1 _5003><+sin><
eX
+3.e%7
2"
3) y:(XZ—ZX-i-Z)e>< 3y‘:(2X_2)ex+(Xz_zx+2)ex:Xzex
2x . 2x-1
X*+1 (x*-x+1)In2

Jer

— (—sin X+ €0s )5 |n 5 = — +3e¥ 4 (sin x—c0s X).5°* "™ |n 5

=>Vy'=

4) y=In(x*+1)+log, (X’ —-x+1) = y'=

1
2.(Inx).; 2
5) y=3In*x =y'= =
)y y 3¥In*x  3x¥Inx
8
_ 4\
e e
X+4 (X— jInZ (x*~16)In2
X+4

Trang 13
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' 1 1
[1—ﬁj ‘ﬁ-zﬁ‘ﬁ-(l‘ﬁ) 1
ny= Iog[1 Jx f/\_f \/4_X = \/_‘/_ = !
Jx 1 1- x(\/?—l)lnlo
In10 In10 4x. In10
2/ n /% n ENE n
1x—Inx 1 1+Inx—11—lnx
5) _Inx 1-Inx - X N ;( ) ;( )zl—lnx+ -2
X 1+Inx x? (1+Inx)2 x? x(l+|nx)2
2 2% — —;.In(Zx—l)
o y-N@x-D _ . 2x-1 J2x-1 _ 2-In(2x-1)
J2x-1 2x—1 (2x-1)+/2x-1
X —X 2_ X_ —X 2
10)y="—— :>y‘=(e re’) (_ez )4 :
e’ +e (e +e ) (e +e )
X

1+

/ 2
11)y=|n(x+\/1+x2)+Iog3(sin2x) =y'= 1+x | _ZCOSZX I +200t2x
X+vl+x2 sin2xIn3  \14x2  In3

2 Inx—lln(2x+1)
12)y:|ogx(2x+1)zm Sy'= 2x+1 2x _ 2xIn X—(2x+1)|r;(2x+1)
In x In’ x x(2x+1)In* x
13)y = (2x-1)** =Iny=In(2x-1)"" =(x+1)In(2x-1) (*)
:>£=In(2x—l)+M (dao ham 2 vé caa (*) )
y 2x-1

=y'= {ln(Zx—1)+ 2§X+i)}.(2x—l)x+l

X—

Vi du 2: Chimg minh cac dang thirc sau:

1) y"+2y'+2y=0Vvoi y=e *sinXx 2) xy'+1l=e’ véi yzlnilij
+ X
3) xy'=y(yInx-1) véi y=; 4) y+xy'+x°y"=0 véi y=sin(Inx) +cos(In x)
1+x+Inx
2
5) 2x°y'=Xx’y? +1 véi y:% 6) 2y =xy'+Iny' véi y:%+%x\/x2+1+ln\/x+\/x2+1
X(L—Inx

Gidi: 1) y"+2y'+2y=0Vvédi y=e"sinx
. _ y'=—e*sinx+e " cosx=e™(cosx—sinx)
Taco: y=e*sinx= ) ]
y"=—e"(cosx—sinx)+e™(—sinx—cosx)=—2e " cos X

= y"+2y'+2y=-2e*cosx+2e " (cosx—sinx)+2e*sinx=0 (dpcm)
2) xy'+1=¢’ voi yzln[ij
1+x

Trang 14
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- xy'+l=—2 f1= 1
) 1 LX) 14x  1+x ,
Taco:y=In|— |=>y'= = = ) = xy'+l=¢e’ (dpcm)
1+Xx 1 14x , ()
1+x &=t T
1
—1+=
: 1 . 1 ( xj ~(1+x)
3) xy'= Inx-1) v6i y=——— .Tach: y=—=y'= =
y'=yly ) y 1+x+Inx 1+ x+Inx (1+x+|nx)2 x(l+x+|nx)2
—(1+x)
(1+x+|nx)2
= | 1 =xy'=y(ylnx-1) (dpcm)
y(yInx-1)= 1 ( n —1j= ~(1+%) -
1+x+Inx\1+x+Inx (1+x+|nx)

4) y+xy'+x°y"=0 v6i y =sin(Inx) +cos(In x)
cos(In x) —sin(In x)
X

y‘=£cos(|n x)—lsin(ln X) =
X X
Ta co: y =sin(In x) + cos(In x) = 1. 1 .
{—Xsm(ln X) —;cos(ln x)} x—[cos(In x) —sin(In x)]  2cos(inx)

y n — —
x> x>

= Yy+Xy'+ xzy“ =sin(In x) + cos(In x) + cos(In x) —sin(In x) —2cos(Inx) =0 (dpcm)

. 1+Inx
5 2 2 ' 2.,2 1 I4 —
) 2x°y'=x"y +1 Véi y —x(l—lnx)
é.x(l—lnx)— 1-Inx+x. 21 (1+Inx)
Tach: y'= X X _1—Inx+|nx(1+|nx)_ 1+In% X
' x*(1=In x)2 x*(1-In x)2 X2 (1—Inx)2
2 2(1+In?x
2%y = 2. 1+In°x - ( 2)
x*(1-Inx)"  (1-Inx) , )
= , , , = 2X°y'=xy° +1 (dpcm).
) s , (1+Inx) (1+Inx) 2(1+In X)
XYy +1=Xx"— > +1= > +1= >
X“(1-Inx) @-Inx) (1-Inx)
2
6) 2y =xy'+Iny"' Voi y=%+%x\/x2+l+ln\/x+x/x2+1
1+ X
x* +1

X j+ 24X+ x2+1
VX +1 \/x+\/x2+l

2 2 2 2 2 1
2x% +1 x+/x? +1 2x% 11 1 (x*+ ):Hm

=X+ + =X+ + =X+
2% +1 2(x+\/x2+1)\/x2+1 WX+l 2+l 20X+
Xy'+Iny'= x(x+'\/x2 +1)+In(x+\/x2 +1)= X2+ Xy X +1+In(x+\/x2 +1)
=
2y = X2+ XVX2 +14+2INy X+ VX7 +1 = X2 + x4/ X +1+In(x+\/x2 +1)

Trang 15
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Bai 1: Tinh dao ham cua cac ham sé sau:

1 X
1) y=3x*—x+1 2) y=(2x+)e>* 3)y=xef_5 4) y=22—
X" —2X+2
3x-1 . 2x In(x-1)
5) y=e"".cos2x 6) y=(sinx—cosx)e 7) y=(1+Inx)Inx 8)y=ﬁ

9) y =e*In(cos x) 10) y=x*Invx*+1 11)y=(x"+x)log,(2" +e™ -x) 12)y=In[sin(3"+1)

Bai 2: Ching minh cac dang thuc sau:

XZ

1) xy'=(@1-x*)y voi y=xe 2 2) y'—y=e* Vi y=(x+1)e*
3) y"-13y'-12y =0 Véi y=e* +2e7 4) y'cosx—ysinx—y"=0 voi y=e""
5) y"-2y'+y=e" Voi yzéxzex 6) y'= 22Xy1+ex(x2+1) V6i y = (x* +1)(e* +2013)
x° +
I11. GIO1 HAN
X 1 X
1) lim [1+1j —lim(1+x)x =e 2) limN+X) _y 3) lim&—t-1
X—>Fo0 X x—0 x—0 X x—0 X

A. VI DU MINH HOA

Vi du : Tinh cac gigi han sau:

X 2x-1 X A=X 3
1) lim [—X j 2) lim [—X”j 3) fim X =1 4) lim& =% 5) ljm ML+ X)
x—>+o| 14 X X—>+0\ X — 2 x>e X —@ x>0 SIn X x—0 2X
5x+3 _ A3 X _ _
6) lim&——¢ 7) lim— =1 8) lim (L +2X) 9) lim 9X=1
x—0 2X x—0 /X+1—1 x—0 tan x x-10 ¥ —10
Giai:

" " X=—(1+t
Taco: L = lim (%} = lim (1—%) bat: —i=13{ d+t)

X —+00; t—>—o0

11
e

AR . 1
t 1+f _tllm T t|m - =1—=
-0 —>—0 —>—0 e
(1+1j (1+1j(1+1j
t t t

Trang 16
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3 1

2x-1 2x-1
_ _ 0 Ll x—3t42
2) L,=lim x+l = lim 1+i bat < x-2 t:
2 o X—2 X—>+00 X—2
X —>+00; t— 4w

6t+3 t 718 3
=L, =lim (1+%) = lim KH%} :l .(1+%) =g’ =¢°

Inx-1
3 =lim
) L3 X—e X_e
x=t+e In(t +€) I ! (Hej 'n(“tj 1
Pitt=x-e=: =L, =Ilim nt+e)- € _lim =lim €/ 2=z
x—>e t—>0 -0 t =0t 10 t el e
e
e” L
-X X 2x 2x 2x
ML =tim* = —lim— € —jim &L & L et 12,12,
x>0 sin X x>0 sinx  x>0e*sinX 205 SInXex x>0 2x  SInX g* 11
S 2x X
3 3 3 2
5) L = limM0HX) _ jipy In@+X) =Iim{w.x—}=l.0=0
x—0 2X x>0 3 2 x>0 X
X2
5x+3 3 5x 5x 3 3 3
6) LB_Ilm =lim e |=lim| £=L 28| ¢ _ %€
x—0 X x—0 SXE x—>0 5x 2 2 2
X e* —1)(vx+1-1 X _
7) L, _I| _Ilm( )( )_Ilm{ .(\/x+1—1)} 1.0=0
0\/X+1 1 x20 X x>0| X
g) L = lim N+2X) _ i I0A@2%) _p I0Q@42%) g @20 1 5 1 2o0-0
xao tan x x—0 sz x—0 2% SN X 1 X—0 2% i 1
COS X " X 2c0sX X
-1
9 =lim
) Lg x—>10 X — 10
Ig(Hloj Ig(1+tj
x=t+10 . - . .
bat: t=x-10= :ngllmlg(HlO) Iglo=I|m 10 =lim 10 i _1
x—10; t—0 10 t 10 t -0 t 10| 10
10
B.BAl LUYEN
Tinh céc gidi han sau:
x+1
= 2X X _ sin2x __ Lsinx 1
1) lim (1+1j ) lim&=t 3 im&=® HlimE— =% 5 imx|e -1
X—>+0 x=0  3x x>l x—1 x—0 X X—>+00

Trang 17
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IV. TINH PON PIEU VA CAC BAT PANG THUC

*) Tinh don diéu:
1) 0<a<i={?=%  ‘Nehichbitnmén R Z}a:-l:}{y:a - Dong bien trén R.
v=log, x : Nghich bién trén (0;+w). y=log,x - Pong bien trén (0;+x).
*) C4c bit ding thic:
ab ac ab ac
1) O<a<l— g <b<ce 2) a>1— g <b>c
log,b>log,c log,b>log, c
{0< a<l1 {0< a<l1
O<b<1 b>1 a* <b® >0
3) log,b>0< va log,b<0< 4) 0<a<b— =
a>1 a>1 a” >b* ©a<0
b>1 O<b<1
A. CAC VI DU MINH HOA
Vi du 1: Khéng dung bang s va may tinh hdy so séanh céc cap s6 sau:
242 3
1) (0,01) " va 1000 2) [%j va [%j 3) 4V3-1va V3 -1
B
4) log, 2 va log, 3 5) log, 3 va log,11 6) (gj “va 1
¥5 il
7) 0,76 va 0,7° 8) 2% va 3% 9) log,, 2 va log,, 0,34
2log, 5+log, 9 /
10) 2 2 vy Y026 11) 3%t vy 7'°9:0.99 12) Iogli va log, 1
9 180 315++2
13) log,,,, 2012 va log,,,, 2013 14) log,,150 va log,, 290 15) log, 4 va log,,11
Giai:
B a2\ VB oA, 403
D (00 Pvato00 . Tacs: {0 =(10%) ~ =10 1000=10 = (0,02) ™ >1000
24/3>3
22 3 - 22 - 3
2) (Zj va (Ej Taco: Z>1 va2y2<3 :[—j <(—j
2 2 2 2 2
1 1
YV3-1=(V3-1)*; 3-1=(V3-1f

3) 4V3-1va YV3-1 . Tace: — Y3-1>33-1

11
0< \/§ -1<1 =<=
4 3
4) log, 2 va log, 3 . Taco: log,2<log,3=1=log,2<log, 3= log, 2 <log, 3
5) log, 3 va log,11 . Taco: log,3<log,4=2=1log,9 <log,11= log, 3<log,11
Trang 18
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5 _ﬁ 5
5\ 2 > <0 (5y% (5Y
6) (—j va 1 . Ta cé: :(—j >(—j =1
7 5 7 7
0<=x<1
7
2
7) 0,76 va 0,73 Tace: 41 6 ) 3673613 "6 3 _p07¢ <070
0<0,7<1
Ne
G oy ot (zﬁ) ~2-8 NN I RN
8) 2% va 3% .Ta b :(23) <(32) —2V% 32

(3ﬁ)ﬁ=3@>32=9

0<0,4<1; \/§>1:>Iogov4\/§<0

= log, , V2 < log, , 0,34
0<0,2<% 0<1<0,34=log,,0,34>0 ' '

9) Iogov4\/§ va log,, 0,34 .Taco: {

2I0925+Iog19
17 /626

10) 2 va ——
20025H0019 | g0 05,2 25 /625 /626 20025410919 [526
Taco: 2 2 =277 =9 29=?:—9 < =2 2 < 5
log,1,1>0=>3"%" >3 =1
11) 3Iogsl,1 Vé. 7IogGO,99 " Ta Cé: g, 055 ; — 3Iogel,1 > 7Iogeo,99
109,0,99<0= 7" <7" =1

1 1
12) log, — va log, ——~
180 315++/2
1 _
log, 0 log, , 80" =log, 80 < log, 81= 4

1
’ = log, — < log,

Ta co: o
. 580 5154-\/5

1 -1
Iog%mz log, 4 (15+\/§) = Iogz(15+\/§)> log,16 =4

13) log,,,, 2012 va log,,,, 2013
Taludncé : log, (n+1)>log,, (n+2) voi vn>1 (*). Thatvay:
#)Taco: (n+1) =n(n+2)+1>n(n+2)>1=log,,(n+1)° >log,,[n(n+2)]
hay 2>log,,, n+log,,(n+2) (1)

+) Ap dyng BDT Cauchy ta c6 : log,, n+log,, (n+2)>2,/log, ,n.log,,(n+2) (2)
((2) khdng xay ra dau "=" vi log, ,n=log, , (n+2))

+H)Tr(l)vaR) =2> 2\/Iogn+l n.log,.,(n+2) <1>log,, n.log,,, (n+2)

<~

g1 >log,.,,(n+2) < log, (n+1)>log,., (n+2) (dpcm)
n+1

Ap dung (*) véi n=2011 = log,,,, 2012 > log,,,, 2013

Trang 19
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14) log,;150 va log,, 290 . Ta co: log,,150 < log,, 169 = 2 =log,, 289 < log,, 290 = log,, 150 < log,, 290

15) log, 4 va log,, 11
Taludnco: log,(a+1)>log,, (a+2) véi 0<a=1 (*) .Thatvay:...
(céc ban xem phan ching minh ¢ y 13) hoac cach khac ¢ Vidu 4y 4))
Ap dung lién tiép (*) ta duoc :
log, 4 > log, 5> log, 6 > log, 7 > log, 8 > log, 9 > log, 10 > log,, 11 hay log,4 >log,,11 (dpcm)

1
: . Iog6 Z_EIOQ\/ES
Vi du 2: Xac dinh dau cua céac biéu thic sau: A= |0952|°91s47 B:(%j _i/%
lo Jdog, . —
g; 5 9032
Giai:
5>1, 3>1=1log,3>0
15>1; 4>1=log,;4>0
log. 3.log,. 4 , log. 3.log,. 4
A 954 Oss - Taco:]0< s <1: E>1:>Ioglg<0 = A= 95‘14 o =>0
IOgl IOgosf 3 5 3 5 |Ogl—.|0g03—
5 2 7 7 35 <2
0<0,3<1, —>1=log,,—<0
2 <2

log 2—1Iog 5
I G , 1 2
B= (Ej _i/: Ta co: IOgG2__|Og\/65:|0962_|Oge5=|0g6—
log 2—flog log
i(lj 6 x/— (lj 65 (6_1)|0965 |0962 3’£ M tkh . i/jz 3%
° ° 2 V8
.. 125 [124 '0962—*'%{ |0g62—7log re
Ma s s 3

Vi du 3: Sip xép céc sb sau theo thir ty giam dan:

IogmE z logg 2 T 4 1
1) Nk (23) 4: 0628 2) 2log,5; Iogsz; Iogﬁﬁ; Ioggz

Giai:
log.,2 ~ logg2
1) V2 () 2 2

1 1
5 5 1 5 5 = =logq2
Ta co: \/E _ 2%; (23)|0964Z _ 23log262 _ ZEIOQZZ _ 2log2\/% _ \/g z(%jz ; 23Ioggz _ 232 3 _ 23|og3\/§ _ Zﬁ

z 1 logg2 %
Mél:\/§>%>%:>2ﬁ>26>22<:>23ogg >26>2 (1)
1 1 .
o 2 | 2
Mt K 2> > = 22 @ hay V2> (2)%% ()
logg2 % loggy > . logg?2 z 5
Te@)vaR): 2 >26 542 >(23)oge44 — thi ty giam dan 1a: 2° 5 28 ;42 ; (23)'09644
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4 1
2) 2log,5; Iogg%; Iogﬁﬁ; Ioggz

Ny _ 4 4 16 1 1Y 1
Taco: 2log,5=10g,5 ; Iogﬁﬁzﬂogzﬁzlogzg, Ioggzzlog32 (Ej =Iog3§

1

—<£:>Iog l<Iog z
2 4 °2 ‘4

Ma: Iog3%<O<I0925 :>Iog3%<loga%<log25<log2%

16 16
5<€ = log,5< Iogzg

4 , s 4 1
hay Iog9 Iog3 <2Iog45<logﬁ$ = tha ty giam dan la: Iogﬁﬁ ; 2log,5 ; IogS% ; Ioggz

Vi du 4: Chirng minh céc bat dang thirc sau:

1) —,Ina; “Inbs Ina%b voi a>1; b>1. 2) log,b>log,,. b véi a,b>1vac>0
3) log,b>1log,, . (b+c) véi l<a<b va c=0 4) log,(a+1)>log, ,(a+2) voi 0<a =1
5) a'%%° 4+ p%2 4 ¢"*%" > 3¥abc véi a,b,c duong va khac 1.
Giai: 1) Yna+vinb lna%ID voi a>1: b>1.

Vi a>1: b>1nén Ina, Inb va |n""T+b khong am. Ta c6 :

+) azbzmzln%mzlanlna—zb>;(Ina+lnb) )

+) Ina+Inb>2+Inalnb (&4p dung BDT Cauchy)
:>2(Ina+|nb)2Ina+|nb+2\/lnalnb=( Ina ++/Inb ) hay Ina+Inb>= ( Ina++/Inb ) 2)

Tu(l)va(z):lna—”’> ( Ina+~/nb ) hay “'”a?'”bs |na;b (dpem)
2) log,b>log,,. b véi a,b>1vac>0
Viab>1vac>0=0<log,a<log, (a+c) = ! > 1 < log,b>log,,.b (dpem)
log,a log, (a+c)
Dau "=" xayrakhi: c=0
3) log,b>log,, (b+c) véi l<a<b vac>0
Taco: log,b>log,, (b+c) < log,b-1>log,,.(b+c)-1< Iogagz IogMM
a a+c
Voil<a<b va c>0:>b>b—>1 nén log, B>IogabJrC ™
a a+c a a+c
Mt khéc ap dung két quay 2) ta duoc : zlogMbLC (2%)
+C

T (*) va (2*) = log,b>log,, (b+c) (dpcm) .DAu"=" xayrakhi: c=0 hoic a=b.
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4) log,(a+1)>log, ,(a+2) voi 0<a=1

Theo kétquay3)tacod: log,b>log,, (b+c) véi l<a<b va c>0
Apdung véi b=a+1va c=1taduoc: log,(a+1)>log,, (a+2) (dpcm)
5) a"°%° 4 p'%a | cl9ab > 33/a1c véi va,b,c>1

. log,, ¢ log,, a log,, ¢ log,, a log,, a log,, a+logg b
Taco : a®®® =c'%%% — 2% | clovad _ 092 | clogab 5 9, [c1o%2 clogab _ o, [¢109pa+loga (1)

Vi a,b>1 nén ap dung BDT Cauchy cho 2 s6 khong am log, a va log, b ta duoc :

log,b+log,a>2,/log,b.log,a=2 (2)

. . | |
Tu (L) va(2) = a " +c'9P 5 2\/c? =2¢ hay = a "  +c'®%P 5 2¢
, . |
Chttng minh tuong tu ta dugc : a 2~ +b'°%2 > 23
plogea 4 ¢logab > op

| |
= Z(aogbC +b'°g°a+c'°gab)22(a+b+c) hay a °b° +p'%ca 4 cl9aP > 5 hic (%)

Mt khéac theo BDT Cauchy tacé : a+b+c>33abc (2%)
Tir (%) va (2%) = a'*%° 1 b'%%2 4 ¢'%%° > 33/ahc  (dpem)

Vi du 5: Khdng sir dung may tinh hdy chirng minh rang:
1) 2<Iogz3+I0932<g 2) |ogls+|og3%<—2

2

Giai:
5
1) 2< I0923+I0g32<5

Ap dung BPT Cauchy ta dugc : log, 3+log, 2 > 2,/log,3.log,2 =2 (1)
( (1) khong c6 dau " =" vi log, 3 log,2)

, 5
Tacd: log,3+1l0g,2<— < log,3+ -—<0
gZ g3 2 gz |0g23 2

< 2log;3-5log,3+2<0 <(2log,3-1)(log,3-2)<0 (*)
2log,3-1>0

5
= (*) du log,3+log.2<— (2
log, 3—2 <0 (*) dung = log, 93 5 )

Mat khac : {

Tu (1) va (2) = 2<log, 3+log, 2 < (dpcm)

2) log, 3+ Ioggl< A
5 2

Taco: Iogl3+log3 =—(log,3+log,2) (1)
Chtng minh nhu y 1) ta dugc : log, 3+log, 2>2=—(log,3+log,2)<-2 (2)

Te(l)va(?) = log, 3+Iog3 < -2 (dpcm)
2

Trang 22
WWW. DeTthhuDalHoc com




GV: THANH TUNG 0947141139 — 0925509968 http://www.facebook.com/giaidaptoancap3

www.MATHVN.com

Vi du 6: Chang minh rang cac ham so:

1) y=f(x)= 2 - dong bién trén R 2) y= f(x)=3x(x—\/x2+1) nghich bién trén R
Giai

25 -2

1) y=f(X)=

) y="1(x) 5

Taco: f'(x):z'”2+—22_'”2>0 V6i VXxeR = y=f(x)= 2-2 dong biéntrén R (dpem)

2) y= f(X)=3X(X—x/x2+1_)
R G0
U155 = |x|>x:x—\/x +1<0

Ma : = f'(x) <0 voi VxeR
In3>1>— In3—

—>O
VX2 +1 VX2 +1

Vay ham sé y = f(x) = 3" (x—\/ X2 +1) nghich biéntrén R (dpcm)

Vi du 7: Giai cac phuong trinh, bat phuong trinh sau:
1) f '(x)+% f(x)=0 vsi f(x)=x’Inx 2) f'(x)=0 biét f(x)=e>"+2e">+7x-5
3) f'(x) > g'(x) biét f(x)=x+In(x=5); g(x)=In(x-1)
4) f'(x) < g'(x) biét f(x)= 52“1,g(x) 5*+4xIn5

Giai:
D) F )+ () =0 Vi f(x)=x*Inx
X

1

Ditukign: x>0  Taco: f(x)=x"Inx= f'(x)=3xInx+x*.==x*(3Inx+1)
X

f‘(x)+£f(x)=0<:> x*(3In x+1)+1.x3 Inx=0< x*(4Inx+1)=0
X X
1 1

< x=0 (loai) hoic Inx = —%z Ine® o x=e =t Vay nghiém ciia phuong trinh 1a: x =

2) f(x) =0 biét f(x)=e*"'+2e"*+7x-5
Taco: f(x)=e""+2e" +7x-5= f'(x)=2"" ~4e" " +7
'(X)=0< 267" — 4" +7=0< 2" - e 1) 1 7621 _4=0
fi(x) =0 20— 4 4 7=0 < 202! (21)
er—lzl 1 1 1 . 1 .
< 2 oe¥l=2 o 2x-1=In= < x==In=. Vay nghiém cua phuong trinh 1&: x==In—
el _y 2 2 2 2 M5
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3) f'(x)>g'(x) biét f(x)=x+In(x-5); g(x)=In(x-1)

Pidu kién: x>5  Taco: f(x)=x+In(x-5)= f'(x)=1+izx;4; g(x)=|n(x—1):>g'(x)=L
X=5 Xx-5 x-1
g>i1@(x—4)(x—1)>x—5@ X2 —6x+9>0 (x—3)">0 (¥
X

Do (*) dGing voi VX >5. Nen nghlcm cua bat phuong trinh 1a: x> 5

Vé6i x>5: f'(x)>g (x)<:>

4) f'(x) < g'(x) biét f(x)= 52“1, g(x) =5"+4xIn5
Ta co: f(x)_ L goea, ¢ () =5"In5;g(x) =5" +4xIn5= g'(x) =5 In5+4In5=(5" +4)In5

f'(x)<g'(x)@52*+1|n5<(5*+4)|n5®52“1<5*+4@5.(5*)Z—5*—4<0@—g<5*<1:5° o x<0

Vay nghiém caa bat phuong trinh 1a: x <0

Vi du 8: Tim tap xac dinh ciia c4c ham s6 sau:

1)y = (¢ -4)2 2)y = (B-x-x') 3)y =i Hy-@-9°

5)y = log,(x* —3x) 6)y=log. , ,h 2012 7)y= flog,(x-3)-1
3

By )
8)Y=\/Iogg(\/x2—3x+2+4—x) g)y = ¥R . [71080s(x 1) 10)y=\/logl(logsf(:31]

VX*—2x-8
Giai:
L2 . X< —
1) y=(x*-4)2 . biéu kién : x2—4>0<:{X 5 =TXD: D = (—0;-2)U(2;+0)
>

H \
2)y=(6-x-x*)3 .Dicukién: 6-x-x*>0< x*+x-6<0< -3<x<2 =TXD: D=(-3;2)
3)y=%1-x TXD: xeR

4)y=(3"-9)" Didukien: 3 -9203 2F < x£2 =TXD: D=R\{2}
N x<0
5)y=log,(x*-3x) .Dbicukién: x2—3x>0<:{ <3 = TXD: D = (—0; 0) U (3; +0)
X >
X #2
N x> —4x+4>0 (x—2)2>0
6) y=log., ,2013 .Dicu kién: o < ix#1 =>TXD: D=R\{};2;3}
o X2 —4x+4 %1 X2 —4x+320 %3

7)y= /Iogl(x—3)—1

Piéu kién : log, (x—3)-1>0< log, (x-3)>1= I0913<:>O<x 3<é<:>3<x<% =TXD: D= (3%}

3 3 3
8)y=\/log3(\/x2—3x+2 +4—x)
Piéu kién : Iogs(\/x2 —3x+2+4—x)20<:>\/x2 —3X+2+4-x>1 X -3x+2>x-3
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X<3
X! —3x+2>0 {X>2 x=1 X<
o o TTo|2<x<3e = TXD: D =(—0;1]U[2;+)
X—3ZO X>3
5 = X>3
X —3x+2>(x-3)
L XZ—
1773
I 5D [x-3|-[8-x|>0
X—3|—[8—x] - 0g05 X— A N
9) y =Wty T E0s A Dicu kién : { —log, . (x-1)
VX2 —2x-8 ——=——20
VX —-2x-8
11
X=>—
|x—3|2|8—x| (x—3)22(8—x)2 2
SIX=2X-8>0 ©<x*-2x-8>0 <« 4 <:>x2?:TXD:x2—
X >
lo x-1)<0 x-1>1
9os(x-1) X>2

2 2 2

x> +1 . X2 +1 x2+1 x? +1
10) y= |log, | log.—— | .DBkién: log, | lo >0<0<lo <l<log:l<lo <log. 5
)Y \/ 9;[ 95 x+3j : 9;[ Os x+3j s 13 Os Os X+ 3 s
N -3<x<-1
ol< <5& N SN =TXD: D=[-2-1)U(2;7]
X+3 x2—5x—14<O X<-3 2<x<7
X+3 —2<x<7
Vidu 9: Tim GTLN, GTNN (néu c6) cua cac ham sé sau:
1) f(x)=3*" 2) f(x):(o,s)s‘”“ 3) f(x)=21+2%* 4) f(x)=5""* 45
2
Giai: 1) f(x)= 3l Cach 1: Tac6: —x+\/_=—(x—\/§+%j+%=—[\/_—%j +%s%

1
= f(x)=3"" <3¢ =43 = max f (x) =43 Khi x=%

Céch 2: Pk: x>0 Taco: f'(x) =(—1+LJ3-W |n3=1_2ﬁ.3-“ﬁ N3=0e1-2x =0 x=+
23x 2/x 4
Taco: lim f(x)= lim 37 = im — =0 = bang bién thién:
1
X[ 4 o
fx) N 0 -
flx) i .

I T bang bién thién ta c6: max f (x) = 43 khi x=%
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2) £(x)=(0,5)""
max f(x)=1 khi x=k=x

Céch1: 0<sin?x<1=0,5° >0,5"*>0,5' 1> f (x)> = =

keZ
2 minf(x):% khi x=%+k7r( =Z)

Cach2: bat t=sin’x voi te[0;1] = f(x)=0,5'=g(t) voi te[0;1]
Taco: g'(t)=0,5'In0,5=-0,5'In2<0 véi Vte[0;1] = ham sb nghich bién véi vt [0;1]
max f (x)=1 khi x=k=x

:Ostsl:g(O)Zg(t)2g(1)<:>12g(t)25:> (keZ)

min f() == khi x=Z+kr
2 2
3) f(x)=2"14+2%*
Cach 1: Taco: f'(x)=2""IN2-2°"In2=(2""-2"")IN2=0 2" =2°" < x-1=3-X &> X =2

lim (2 +2°) =40 = bang bién thién:

X—>+0

Ma: lim f(x)= lim (2" +2%" ) =+o0; lim f(x) =

X |—m 2 o0
f@ - o0 -
el >

o 4 -

= min f(x) =4 khi x=2
Cach2: Tach: f(x)=2""+2%*>2{2"12%* =4 . Dau“=" xayrakhi: 2 =2** & x-1=3-x <= x=2
= min f(x)=4 khi x=2
4) f(x)=5""* 452
cos’ x=1-t

te[o:] f(x)=5+5"" = g(t) véi t[0;1]

Céch1: bat t=sin?x :>{

Taco: g'(t)=5"In5-5"" |n5=(5t —51't)|n5=0<:>5t =5"" <:>t=1—t<:>t=%

Ma: lim g(t) = lim (5'=5"") =+o0; lim g(t) = lim (5'~5"") = +00 = bang bién thién:

1
I = 2 o
g'e) - 0 +
) 40
0 L
.‘2\'@
— min f(x) =25 khi t=£<:>sin2x=1<:>ﬂ=1<:>c032x=0<:>x=£+k—n (keZ)
2 2 2 2 4 2
Cach 2: Ta co: f(X) :Ssinzx +5coszx > 2\/55in2x.5coszx :2\/5sin2x+coszx :2\/5
DAu “=" xay ra khi: 55 % =5°% < sin? X = €052 X <> 1_C252X N 1+C252X < C0s2x=0< X =%+k7ﬂ

— min f (x) =25 khi x=%+k7ﬂ (keZ)
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Vi du 10: Tim GTLN, GTNN (néu c6) cua c4c ham s sau:
1) f(x)=e*> trén doan [0;2]. 2) f(x)=e"">* trén doan [0;2].
3) f(x)=e™* trén doan [-11]. 4) (x) =In(x*—x+1) trén doan [L3].
5) f(x)=e*(x*—-x-1) trén doan [0;3]. 6) f(x)=x—e” trén doan [-1,0].
2
7) (%) :%—4In(3— X) trén doan [-2:1]. 8) f(x)=x?—In(l—2x) trén doan [—2;0] (TN - 2009)
Ir]2 X ~ ] 2 ~ 1 2
9) f(x)= trén doan [L€° ]. 10) f(x)=x’Inx trén doan | =;e? |.
X e
11) f(X) = ——— trén doan [e:¢?]. 12) f(x) =27 —9* ~8.3 ~1 trén doan [0;1].
VInx
13) f(x)=1log® x—4logx+3 trén [10;1000]. 14) y=~/x*+3 —xInx trén doan [1;2] (TN - 2013)
Giai:

1) f(x)=e** tréndoan [0;2]. Tacd f'(x)=-3e*** <0 véi VxeR = ham sé nghich bién trén doan [0;2]

rrngf(x) e’ khi x=0
Xeg
Vc’;ring32<:>f(0)2f(x)zf(Z)@ezzf(x)zi4 1

min f(x)=— khi x=2

xe[ 0;2] e

x=-1¢[0;2]

2) f(x)=e">* tréndoan [0;2]. . Taco: f'(x)=(3x"-3)e > =03x"-3=0c
x=1€[0;2]

f(0) =¢° max f(x)=¢" Kkni x=1
Ma:lf@)=e = % _

5 min f(x)=e khi x=2

f(2)=¢e xe[ 02]

—X

V1= X2

3) f(x)=e"™ trén doan [-11]. Taco: f'(x)= e —0 e x=0e[-11]
f(-1)=1 max]f(x) e khi x=0

Ma:df(0)=e = % _
min_ f(x)=1 khi x=#1

f(l)=1 xe[-11]
4) f(x)=In(x*—x+1) trén doan [1;3].
Céach1:Taco: f(x)_ 2x—1 =O<:>x=1e[1;3]
-x+1 2
C(f@)=0 Xrg[axf(x) In7 khi x=3
Ma: = .
f(3)=In7 min f(x)=0 khi x=1
xe[13]

Cach2:Taco: f'(x)= 22x—11>0 véi Vx e[L;3] = ham sb dong bién vsi Vx [1;3].
X2 — X+

maxf(x) In7 khi x=3

xe[13]

Vi 1<x<3< f)<f(X)<fR) <0< f(X)<In7 = )
xrg[{'r;]f(x)zo khi x=1
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5) f(x)=e*(x—x—1) trén doan [0;3].

. 2 2 2 X:_2¢[0;3]
Taco: f'(x)=e"(xX"—x-D+e*(2x-D)=e*(x"+x-2)=0=x"+x-2=0<
X=l€[0;3]
f(0)=-1 max f(x)=6e’ khi x=3
Ma: ] f@)=—e = %
s f(x)=—e khi x=1
f(3) = 6e o
6) f(x)=x—e” tréndoan [-1,0].
1 _
Tacc'):f‘(x)=1—2e2X=O<:>e2X=l<:>e2X=eIn2@2X=In%=—ln2<:>x= Inze[—l;o]
1 e*+1
f(-)=-1-—=-212
e e max f(x):_1+ln2 Khi X:—In2
. -In2) -ln2 _,, -2 1 1+In2 xe[-1,0] 2
Ma:if| —=|=—Sme = el = 21
min f() =22 khi x=-1
f(0)=-1 el -10] e
2 2
7) f(x)=X——4In(3—x) trén doan [-2;1]. Taco: f'(x)=x+ 4 S +3X+4=0c>—x2+3x+4=0
2 3-X 3-X
f(-2)=2-4In5 1-8In2 .
x=—1e[-2:1 ~ max f(x)= khi x=1
{ | _ Y f(—1)=%—8ln2=—1 12'”2: A
x=4¢[-21] ) sl min f(x)=% khi x=-1
fQ)==—4In2=
2
8) f(x)=x*—In(l—2x) trén doan [—2:0] (TN - 2009)
1
Ay? X=—=¢€|-2:0
Taco: f'(X)=2X+1 22 = 4X1+22X+2=O<:>—4x2+2x+2=0<:> 26[ ]
—X —X x=1¢[-2;0]
f(=2)=4-In5 maxf(x) 4-In5 khi x=-2
. 1) 1 1-4In2 xe[-2:0]
2) 4 min_f(x) = — khi x=-=
f(0)=0 xe[-2;0] 2
2inx. L x-In? x
2 WA 2
9) f(x)=In X trén doan [1;63]. Tacd: f'(x)= L :2Inx—2In X_0o2Inx-In?x=0
X X X
fh)=0 max f(x)—i khi x=¢?
Inx=0 x=1 .. 4 Xe[le] e’
, Ma : f(e)_—2
Inx=2 | x=e e min_f(x)=0 khi x=1
3 9 Xe[le]
fe)==
e
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x=0
10) f(x)=x*Inx trén doan F;ez}. .Taco: fi(x)=2xInx-x=x(2Inx-1)=0< 1
e Inx===Ine
2
(-7
e) e max_f(x)=2e* khi x=¢’
XZOGE{%;EZ} ¢ ¢ x-e%;ez )
= . . Ma: fb@)ZSZD 1 1
= Z-g? min_f(x)=— khi x==
Rl e DO
11) f(x)= ! trén doan [e;e’]
VInx S
1
X
Taco: f'(x)= 2vinx _ _ ! <0 Voi Vx»e[e;ezj = ham sb nghich bién véi Vx»e[e;ezj
In x 2xIn x+/In x
(Co thé tinh f '(x) bang cach: f(x)=(In x)_%:> f‘(x)=—l(ln x)_%.l——;)
2 X 2xInx+/Inx
max f(x)=1 khi x=e
\/E ><e[e;e2
Cachl:Voie<x<e’=f(e)>f(x)>2f)=1>2f(X)>—= 5
2 min_f(x)="% khi x=¢
Xe[e;ez} 2
max f(x)=1 khi x=e
f (e) =1 Xe[e;ez}
Cach?2:Taco: 2=
fe)==— | min f(x)=£ khi x=¢?
2 xe e:e? 2

12) f(x)=27*—9* ~8.3" —1 trén doan [0;1].
bit t=3" vi xe[0;1]=te[L;3] = f(x)=t>-t?-8t-1=g(t) voite[L3]
t=2€[1;3]
Taco: g'(t)=3t>-2t-8=0< 4 _
t=—§ (loai)

g =-9 max f(x)=—-7 khi x=1

Ma: <g(2)=-13=> XE[EM] .
min f(x)=-13 khi x=Ilog,2
9@) =-7 xe[o1]

13) f(x)=1log® x—4logx+3 trén [10;1000].
bit t=logx v6i x €[10;1000] =t e[L;3] = f(x)=t? - 4t+3=g(t) véi te[L;3]
Taco: g't)=2t-4=0=t=2€[1;3]

_ x=10
9(1)=0 max f()=0 khi {
Ma: {g(2) =—1= {xeioto0] x =1000
g(3)=0 Xe[rp);llrgoo] f(x)=0 khi x=100
Trang 29
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14) y=/x* +3—-xInx trén doan [1;2] (TN —2013)

] X X X—vx*+3
Tacod: y'=—- =——-1-INX=—Fp/—-
aco:y 3 (Inx+1) 3 1-Inx 3 In x

_ /o2
. x—\/x2+3<x—\/x2=x—|x|sO:>X—X+3< , ..
Ma [x2 13 = y'<0 veoi Vxell;2]
-Inx<0 Vxe[L2]
maxy=y@)=2 khi x=1

><e[1;2]

nHr;]y=y(2)=ﬁ—2|n2 khi x=2
Xe(l;

Suy ra ham s6 nghich bién trén doan [1;2] =

Vi du 11: Tim m dé b4t phuong trinh sau ¢6 nghiém: 1) v3*+3++/5-3" <m 2) 4-m.2*+m+3<0

o

iai:

1) V3 +3++4/5-3"<m (¥
Xéthamso : f(x) =3 +3++/5-3" Vvéi x<log,5 = (*) c6 nghiém khi :
Fn3  ¥in3 =3X|n3(\/5—3x —\/3X+3)

23 +3 24/5-3 2,/(3*+3)(5-3")

Tac6: lim f(x)= lim (\/3X+3+\/5—3*)=\/§+\/§ — bang bién thién :

min __f(x)<m
Xe(—oo;|Og3 5]

Tacod: f'(x)=

=0=V5-3F =43F+3 =3 =1 x=0

X |- 0 10g35
A 0 -
fo A
Bafs 12
— min _f(x)=2v2 .Vaybat phuong trinh c6 nghiém khi : m>2+/2

Xe(—oo;|093 5]

2) 4-m2 +m+3<0 < 4"+3<m(2*-1) (2%
TH1: x=0 bét phuong trinh c6 dang : 4<0 (vo Ii)

TH2: x>0= 2*~1>0. Khi d6 bit phuong trinh c6 dang: ‘;figm (2*1)
. X N , 4 +3
TH3: x<0= 2" -1<0. Khi d6 bat phuong trinh c6 dang: > 1

>m (2*2)

X 2
Xét ham sé: f(x)=4x+i’. Détt=2xz>f(x)=tt +13

= 9'(t)=1—(t_41)2 =0©(t—1)2:4©{:1

4
=t+1+—=g9(t
90

Trang 30
www.DeThiThuDaiHoc.com



GV: THANH TUNG 0947141139 — 0925509968 http://www.facebook.com/giaidaptoancap3
www.MATHVN.com

: - .t
+)V6i x>0=t>1 va limg(t)=lim
to1t (SRR |

+13 =+o0 ta co bang bién thién:

I 1 3 +oo
g'@) - 0 -
00 X
g0 _—
I ~5 § —
(2*1) ©&m> r(rg)ln f(x)_ m|n g(t) 6 .Vay (2*1) ©m>6 (1)
t2+3 e g
+) V6i x<0=0<t<1lva I|m g(t)_tllm 1 =—oo ta c0 bang bién thién:
-1
f lD 1
g't) -
=3
gt)
—

Tur bang bién thién ta co: (2*2) & m<-3  (2)

. m< -3
Tu (1) va (2), suy ra bat phuong trinh (2*) c6 nghiém khi: { ;3
m >

Vi du 12: Tim m dé bat phuong trinh:
1) V3 +3++4/5-3* <m c6 nghiém véi Vx e (~o0; l0g, 5]
2) (m-1).4"+ 2" +m+1> 0 c6 nghiém véi VxeR
3) m.9* —(2m+1).6"* + m.4* <0 cd nghiém véGi Vx €[0;1]

Giai:
1) V3 +3++5-3"<m véi Vxe (—o;log,5] (*)

Xéthamso : f(x) =v3*+3++/5-3" véi x<log,5 = (*) dung v6i Vx e (-o;log,5]: max _f(x)<m

xe(—oo;l0935]
X X 3*In3 ‘\]5—3X—\/3X+3
Taco: f'(x)= $In3 _ 3n3 _ ( )=O<:>\/5—3X=x/3x+3<:>3x=1<:>x=0

243 +3 25-3 2,/(3*+3)(5-3")
Taco: Ilmf(x)—llm(\/3X +3++/5- 3‘) J3++/6 = bang bién thién :

X |- 0 10g35
e 7 0 -
f T
Bafs 12
= mzxe(_rg;%>é35] f(x) =4 . Vay bat phuong trinh dang véi Vx e (—o0;log, 5]: m> 4
Trang 31
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2) (M=1).4+2"+m+1>0 voi VxeR  (2%)

bit t =2 voi t>0.Khido (2*) cé dang: (m—1)t* +2t+m+1>0v6i vVt >0

) ) . t2—2t-1
N m(t +1)>t ~2t-1v6i Vt>0 &om>———

t=-1++2
g'(t) = w-O@t 1 2t-1=0 V2

( +1) t=-1-+/2

va lim g(t) Tﬂl#zl — bang bién thién:

=g(t) voi Vt>0 (2*%)

] —1+42 +
g'(t) - 0 +
-1 1
g(r)l —g

Dua vao bang bién thién: (2**) < m >1. Vay bt phuong trinh ding véi vx e R khi:m>1

3) m9*—(2m+1).6* +m.4* >0 véi Vxe[0;1] (3%
(3% o m(%) —(2m +1)[gj +m>0 Vvé&i Vxe[0;1]
bit tz(gj Vai X e[O;l]:te{l;E}
2 2
Khi d6 (3*) tro thanh: mt* —(2m+1)t+m=>0 voi Vte [1; E}
m(t —2t+1)> -t voi Vte {1;%
2

e m(t-1)">-t véi vt e{ } (3*1)
+) V6i t =1 bat phuong trinh ¢ dang: 0> -1 (luén ding)
+)Voit=#1: (3*1) ©om>

_—g(t) voi ‘v’te[l;g} (3*2)

Ta co: g‘(t):ng>O Voi Vteil;g} va I|m g(t) = Ilm—t——
(t-1) 2 o (t-1)°
! |1 %
g't) +
6
g(1)

—

Taco: (3*2) m> m[ax} g(t) =—6 . Vay voi m>—6 thi bat phuong trinh c6 nghiém véi vx €[0;1]
tel 1, =
2
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Vi du 13: Chirng minh cac bat dang thic sau:
2 n
1) e*>1+xVvai Vx>0 2)ele+x+)(?+...+x—I voivx>0;neN 3)e*>x+1 voi VxeR.
n!
xlna xlna)" . .
4)aX21+xIna+( 2l) +...+( l) voi Vx>0; a>1; neN 5) In(1+x) < x voi Vx>0
! n!
x? X" . . x?
6) In 1+X+?+“'+_| <X V6i Vx>0 7) e +cosx22+x—?WeR
n!
8)In—x<i voi Vx> 0;x=1  9) In(x-1) <+/x—1 voi vx>1 1O)L<In(1+x)<x Vi Vx>0
x—1 /x 1+ X
11) In(x+1)>2—X2 V6i Vx>0 12) In(L+r+ x2)<1+|nx véi Vx>0
X+ X

X+1
13) xln(x+\/1+x2)+12\/1+x2 Véi VxeR 14) x‘z[)%lj véi Vx>1 15) @’ <b® véi O<a<b<l

b a
16) [2%%) s[2b+2ibj voi a=b>0 (D -2007) 17) (2X+3X)y<(2Y+3Y)X Voi x>y >0
a+c +C a b a+b+c
18) [b c] >[Ej véi Va,b,c>0 va a=b. 19) a’b°ct >abc 3 véi Va,b,c>0
+
a b c a b c ZF X+y 2y 7
20) 3(a.2 +b.2° +¢.2 )2(a+b+c)(2 +2° 42 )vm Va,b,c e R 21) In Vi WX,y >0
X 2x+y
b—a b b- 1 .
22) 2728 1n2 272 \hio<a<b 23) x"Al-x< Vol Vx e (0;1
) b a a ) \2ne (@)
Giai:
1) e* >1+xvoi Vx>0 (1*)
(1*) @ e*-1-x>0 voi Vx>0
Céach1 Xéthamso: f(x)=e*—1-x véi x>0 .Taco: f'(x)=e"-1=0<=x=0
X g +ao
f) +
._—'33
fx)
0 -

Tirbang bién thién ta co: f(x)>0 véi ¥x>0 hay e*—1-x>0 véi Vx>0 (dpcm)

Cach 2 (thyuc chét la cach trinh bay khéc cia Céch 1)
Xét ham s6: f(x)=e* —1-x V6i x>0
Taco: f'(x)=e"-1>0 véi Vx>0 va f'(x)=0< x=0
= f(x) dong bién véi ¥x>0 nénvai x>0« f(x)> f(0)=0
hay e*—1-x>0 vdi Vx>0 (dpcm)
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2 n
2)e* S1ex+ g+ voivx>0;neN
2 n!
2 n
Xét ham so: f (x) =e* ex XX
2 n!

Tasé di chang minh: f (x)>0 (*) véi vx>0; neN

+)Voi n=1: f(x)=e"-1-x = f,'(x)=e*-1>0 v6i vx>0va f'(x)=0 khi x=0
= ham s f,(x)dong bién véi Vx>0 = f,(x)> f,(0) =0. Vay (*) ding véi n=1
+) Gia str (*) dung véi n=k hay f (x)=0

2 k k+1

+) Ta can chirng minh (*) dang v6i n=k +1 hay fk+1(x)=ex—1—x—X?—...—%—(kX 1)|20.Th€1tV€1yZ
! +1)!
2 k
fk'+1(x)=ex—1—x—X?—...—%= f.(x)20 (theo gia thiét quy nap) va f,_(x) =0 khi x=0

= hamsé f,,(x) dong bién véi ¥x>0 = f,,(X) > f,,,(0)=0. Vay (*) ding v6i n=k+1
2 n
Theo phuong phap quy nap = e* 21+x+x?+...+x—| Vi Vx>0;neN (dpcm)

n!
3) e*>x+1 vai VxeR. (3%

(3*) @e*—x-1>0 voi VxeR

Xétham sb: f(x)=e*—x-1vsi xeR  .Taco: f'(x)=e*-1=0<x=0

va xILnjOOf(x)=XILn_1oo(e —X—1) =+ XILToof(X)ZXILTw(e —X—1)=+e0

X —r 0 e
fx) - 0 +
| ~2 0 —

Tirbang bién thién ta co:  f (x)>0 véi VxeR
hay e —x—-1>0 véi VxeR (dpcm)

2 n
xlna xIna
(xina) (xIna)

n!
Patt=xIna = a*=e" =¢' v6i t>0

4)a* >1+xlna+ voi Vx>0; a>1; neN

2 n
Khi d6 bai toan duoc phét biéu lai 1a: Chitng minh e' 21+t+%+...+—I V6i Vt>0; neN (quayVvéy?2))
n!

5) In(1+x) < x véi Vx>0
Xét ham s6: f(x)=In(1+X)—x véi x>0
Ta co: f'(x):i—lz_—x<0 Vi Vx>0
1+x 1+x
= hamsé f(x) nghich bién véi ¥x>0 = f(x)< f(0)=0
hay In(1+x)—x<0 véi Vx>0 (dpem)
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x? X" .
6) In 1+X+?+'"+_| <X Véi Vx>0
n!

2

Xét ham so: f(x)=|n[1+x+X?+...+X—lj—x v6i x>0
n!

1+x+...+(X il _x
n-1)! .
Taco: f'(x)= . ——1= N 20 véi Vx>0
X X X
1+ X+ —+...+— 1+ X+—+..+—
2 n! n!

2

= f(x) nghich bién véi Vx>0 = f(x)< f(0)=0 hay: In[1+x+x?+

2
7) ex+cosx22+x—x7 voi Vxe R

2
e L X X L.
Xét ham so: f(x)=ex+cosx—2—x+? voi VxeR

Tacod: f'(x)=e"—sinx—1+x va f"(x)=e*—cosx+1>0 véi VxeR

\ . 0= f' f'(0)=0
= f(x) dong bien voi VxeR . Do do: x>0=1(x)>1(0)
x<0= f'(x)<f'(0)=0

2
\ - . X
vataco: lim f(x)= lim [ex+cosx—2—x+—j=+oo
X—>Fo0 X—>Fo0

x

—ao 0 +ao
fx) - 0 +
| =0

2

Tirbang bién thién ta co: f(x)>0 Vi YxeR hay e*+cosx>2+ x—X? Véi VxeR (dpcm)

8)|n—x<ivm x> 0;x#1
x-1 Jx
Xét ham so: f(x)=|nx—x—_1 Vi x>0 va x =1
Jx
1 2
P */;_(X_l)'zﬁ 1 ox+1 —(Vx-) 3
Taco: f'(X)=—- —— <0 voi Vx>0;x#1
X X X 2xJx  2xd/x

= f(x) nghich bién véi vx>0;x=1 .Do dé:

. x-1 x-1 In x 1
HVGi0<x<l =>f(X)>f@=0hay Inx——>0chx>—c —<— (Vi x-1<0
) (9> Q=0 hay Inx——= gl )
. x-1 x-1 Inx

HVGi x>1 = f(X)< @) =0 hay Inx— <0ehx<x—e — vi Xx=1>0

) )< f@ y N ol \/— ( )

Tu (1) va (2) 3'”—X<i Vol Vx> 0;x =1 (dpem)

Xx-1 /x
Trang 35
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9) In(x—-1) <+/x—1 voi ¥Vx>1
Xétham sd f (x) = In(x—1) —v/x—1 Vi x>1

Taco: f'(x)= 1 1 _2-vx-d
x-1 2Jx-1 2(x-1)

va Xllrpwf(x):Xllrpw[ln(x—l)—\/x—l]:—oo; lim (x)= lim [In(x—l)—\/x—l]z—oo

=0 VXx-1=2<x=5

x—1+ x—1t
x 1 5 o
feo T 0 -
T 2in2-2
| -
—g

Tu bang bién thiénta co: f(x)<2In2-2<0
hay In(x-1)<+/x-1 voi ¥Vx>1 (dpcm)

10) L<In(1+x)<x voi Vx>0
1+x

+) Xétham s6: f(x) =In(1+x)-x véi x>0
Taco: f'(x):i—lz_—x<0 VGi Vx>0
1+x 1+x
— ham sé f(x) nghich biénvsi Vx>0 = f(x)< f(0)=0

hay In(1+x)-x<0 voi vx>0 (1)

+) Xét ham sb: g(x)=|n(1+x)—li Voi x>0
+X
Taco: g'(x)= 1 1 X >0 voi Vx>0
2 2
I+x (1+x) (1+x)

— ham sé g(x)dong bién véi Vx>0 = g(x)>g(0)=0

hay In(1+ x)—ﬁ >0 V6i Vx>0 (2)
+

T (D) va (2 = 1L <In(1+x)<x Véi ¥x>0 (dpem).
+ X

11) In(x+1) > -2 véi ¥x >0
X+ 2
, N Z 2X L.
Xéthamso: f(x)=In(x+1)——— voi x>0
X+ 2

2
Taco: f'(x)= 1 4 > = X > >0 voi Vx>0
I+x (x+2)°  (1+x)(x+2)

— f(x) ddng bién vé6i Vx>0 = f(x)> f(0)=0

hay In(x-+1) > -2 véi ¥x>0 (dpom)
X+2
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12) In(1+x/1+ x2)<1+lnx VGi Vx>0  .Xét ham so: f(x):ln(1+x/1+x2)—£—lnx véi x>0
X X
X 1 1 X 1-x x3+(1—x)(\/1+ X +1+x2)
Taco: f'(x)= —= =

= + =
V1+%2 (1+\/1+ xz) X* X J1+ %2 (1+\/1+ xz) x? 1+ (1+\/1+ xz)x2
VI+ X2 +14 %% —xa/1+ %% —x (“1+X2 _X)(1+ “1+X2) V1+ X2 =X

= = >0 voi x>0
1+ %2 (1+\/1+ xz)x2 J1+x2 (1+\/1+ xz)x2 X214+ X2

= ham s6 dong bién trén (0;+0) (1)

Mt khéc: xIinjoof(X)=xlirpoo[ln(lﬂllJr xz)—l—ln x}z lim [In(“— W}—l}=0 (2)

X X—>+00 X

Tir (1) VA (2) = f(x)<0 Vi x>0 hay In(1+x/1+x2)<£+lnx v6i Vx>0 (dpom)
X

13) xln(x+\/1+x2)+12\/1+x2 VGi VxeR . Xétham sb: f(x):xln(x+\/1+x2)+1— 1+x* v6i VxeR

. Xj
Ta co: f‘(x)_ln(x+\/1+7)+x( +W X :In(x+«/1+7)

Xx+1+ %2 V1+%
Khido: f'(x)=0< In(x+\/1+x2)=0<:> X+V1+ x> =1l Vl+x® =1-x

1-x=0 x<1 o _ > >
= o < x=0 va lim f(x)= lim [xln(x+x/l+x )+1—«/1+x }=+oo
1+ %2 =1-2x+%° x=0 X—>+0 X400

X —r 0 e
feO - 0 =
Fe T — T
| =0 —

Tir bang bién thién ta c6: f(x)>0 véi ¥xeR hay xln(x+\/1+ x2)+12 V1+x® v6i ¥xeR (dpcm)

x+1
14) x* z(%l) Voi Wx>1

x+1 x+1
Ta co: XXZ(TJ @Inxlen(%j @XInxz(x+1)InXT+1<:> xInx—(x+1)InXT+120
Xét ham sé: f(x) = xIn x—(x+1)InXT+1 voi x>1

x+1 Xx+1 2X

Taco: f'(X)=Inx+1-In—-1=Inx-In—=In—— (1)
2 2 X+1
Ma: X216 2x> x+150= 25 215 h-2X 50 ()
X+1 x+1

Tu(l)va(2) = f'(x)>0 véi vx>1va f'(x)=0 khi x=1= hamsé f(x) ddng bién véi vx>1

— f(x)> f(1)=0 hay xIn x—(x+1)InXT+120 (dpcm)
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15) a® <b® véi 0<a<b<1

Ta c6 BPT can chang minh: ab<ba<:>lnab<lnba<:>b|na<a|nb<:>m—a<% véi 0<a<b<l1
a

1-Inx
X2

Xét ham sb: f(x):ln—X voi xe(0;1) . Taco: f'(x)= >0 v6i ¥xe(0;1)
X

= f(x) dong bién voi vxe(0;1) . Vayvoi O<a<b<l = f(a)< f(b) hay In?a<% (dpcm).

[EEN
()]
N
VR
N
[+
J’_
R+
N—
o
IA
VR
N
o
J’_
2|

zlj Véi azb>0 (D -2007)

b a a b b a

Ta co: (zuij s(ﬂ#%) @(42:)1) g(42:b1) o (4 +1) <(# +1) & In(4* +1) <In(4°+1)’
a b

<:>b|n(4a+1)3aln(4b+1)<:> In(4a+1)s In(4b+1) vGi a>b>0

o In(4'+1)
Xeét ham so: f(t)=f véi t>0

4'In4

Taco: f'(t)=-4-+1 In(441) 44— (4 41)in(4 +1)

t? (4‘ +1)t2

<0 vai Vt>0

= ham sé nghich bién voi vt >0

_ In(4*+1) In(4"+1)
Véi a>b>0= f(a)< f(b) < " < . (dpcm)

17) (28 +3) <(2/+3) Vi x>y >0 _ _

Tac: (2+3°) <(27+3') & {2* {1+(g”}y < {2y {u@ﬂ} 29 {“@ﬂy <29 _1+@jy X
o w2 [ (2] [ o mlae 3| mlaef2] [ o ynfae(] |

3

s In(1+a')
Xét ham so f(t)=f véi t>0
a'lna
) 1o a .t—In(1+a‘) a‘lna‘—(1+a‘)ln(1+a‘)
Taco: f'(t) = 5 = >
t (1+a')t
Vay f (t) nghich bién véi Vt>0. Nénvéi x>y >0= f(x)< f(y) hay (*)dung (dpcm).

<0 voi Vt>0
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h " X+
18) (ZJFEJ >(gj Véi Va,b,c>0 va a=b.  Xét ham sb: f(x)=(XJra
J’_

— | () vixab>0
x+bj
T1‘r(*):Inf(x):ln(z((LJr;‘jX+ =(X+b)ln(x+aj

X+Db
+b) b_sz
1 (X)=|n(x+aj+ (x+b) =In(x+aj+b_a:f‘(x)= |n(—x+aj+—b‘a fx) (1)
f(x) X+b X+a Xx+b) x+a X+b) x+a
X+b
2
Pit g(x):ln[ﬂj+b & g0 = b-a ___ b—azz_ (b—za) <0 voi ¥x,a,b>0
X+b) x+a (x+a)(x+b) (x+a) (x+a) (x+h)

= ham s6 g(x) nghich bién véi Vx e (0;+x)

Ma lim g(x)= lim {In(XJra)er_—a}:O = g(x) >0 Véi Vx>0 (2)
X—>+o0 X+b) x+a

Tu(l)va(2) = f'(x)>0 véi Vx,a,b>0

= ham sé f(x) dong bién véi Vx & (0;+)

+C b
Vay véi ¢>0 = f(c)> (0) hay (:*E) >(%) (dpem)
J’_

a+b+c

19) a’b°c® >abc @

VGi Va,b,c>0

a+b+c

a’b’c® > abc @

a+b+c

<:>In(aabbc°)zln[abc 3 j<:>3(a|na+b|nb+c|nc)z(a+b+c)(lna+Inb+|nc)
=Inx ludn dong bién vsi Vx>0

(a—-b)(Ina-Inb)>0

Khi d6 véi a,b,c>0 taludncé: < (b-c)(Inb-Inc)>0 <

0

(
(

( )(Inc—lna)z clnc+alna=clna+alnc
)

= 2(alna+blnb+cinc)>a(Inb+Inc)+b(Inc+Ina)+c(ina+Inb) (*)
Cong 2 vé caa (*) véi alna+blnb+clnc ta duoc:

3(alna+bInb+clnc)>(a+b+c)(Ina+Inb+Inc) (dpcm)
20) 3(a.2* +b.2" +c.2°) = (a+h+c) (2" +2°+2°)véi Vab,ceR

Xét ham sé: f(x) =2* luon dong bién véi x e R

Xét ham sé: f(x)

alna+blnb>alnb+blna
bInb+clnc>blInc+clInb

(a-b)(2*-2)
Khi @6 voi a,b,c e R talubn co: ( )

\2

0 (a2 +b2">a2"+b2°
0 <1b2°+c2°>b.2° +¢.2°

(c—a)(2c—2 )=0 c2’+a2*>c2*+a2’
= 2(a2"+b2"+2)2a(2"+2°)+b(2° +2") +c(2° +2") (%)

Cong 2 vé cira (*) véi a2 +b.2° +c.2° taduge: 3(a.2° +b.2° +c.2°)=(a+h+c)(2*+2°+2°) (dpem)
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21) In [“yj 2y \6i vx,y >0
X 2X+Yy

Pat t= 7Y voi t>1 Stx=xtry=y=x(t-1)= 2y __2xt=h _2t-D
X 2X+y  2x+x(t-1) t+1

2(t-1) .
Khi d6 bai toan tr¢ thanh chirng minh: Int > E 1) Voi Vit >1
J’_

. 2(t-1
Xeét ham so6 f(t)=|nt—(—) voi t>1
t+1

Tace: f ()=t - (=D
' t(t+1)°  t(t+1)

>0 véi Vt>1 = ham sb ddng bién voi vt >1

3 2(t-1) 2(t-1)
Voit>1= f(t)>f()=0<Int— 1 >0 hay Int>———= 1 véi Vt>1 (dpcm)
+ +

22) b_a In9<b— voi 0<a<b
b a a

b-a b b-a 1 Inb-Ina 1
Ta co: T<In—<—<:>—<—<—

a a b b-a a

Xétham sb: f(x)=Inx véi xe[a;b] taco: f'(x):l va f(x) liéntuctrén [a;b]
X

Ap dung dinh Iy La— go - rang DHCE(a;b)ZM= f'(c)@'”gﬁ=1 )
_a —
MétkhéCZO<a<C<b:>l<1<l @)
c
T ()va(2) =< nb=ina 1 em)
b b-— a
1 .
23) X"A1-x< Vvai VX e (0;1
) e 0;1)
1 1 1
Taco: x"A1-x< SxXM(1-x)<—<o2n(1-x)x" <=
o (1=x) <o e 2n(1-x)x™ <
2n+l 2n+l
Ap dung BDT Cauchy ta c6: 2n(1—x)x2”=(2n—2nx).x.x...xs(wj =[ 2n j
= 2n+1 2n+1

2n+l 2n+1
Ta can chang minh: 2N <l<:>ln( 2n j <t
2n+1 e 2n+1 e

& (2n+1)[In(2n)-In(2n+1)]<-1 hay In(2n+1)-In(2n)> !

2n+1

Xétham sb: f(x)=Inx véi xe[2n;2n+1] taco: f'(x):l va f(x) liéntuctrén [2n;2n+1]
X

f(2n+1)— f(2n)

Ap dung dinh Iy La — go - ring = 3c € (2n;2n+1): i1 2
n+1-2n

_ (c)<:>|n(2n+1)—|n(2n)=% 1)

()

Mat khac: ¢ < 2n +1:>l>
c 2n+l

T (1)va(2) =In(2n+1)—In(2n)>
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Vi du 14 .Chtng minh rang:
1) a’Inb—b’Ina>Ina-Inb véi 0<a<b<lva a,beR. (CD-2009):

2) [152] [1‘?] +(2—??j >3"+4" +5° véi Vx e R. Khinao dang thic xay ra. (B — 2005)

ia

Ina Inb

1) a’Inb-b%Ina>Ina-Inb < (a° +1)Inb>(b2+1)lna<:> —
1 b +1

7(t2+1) 2tInt

s : Int .
Xéthamso f(t) = . Taco f'(t)=1 >0 véi Vte(0;1).
o T t?+1 © (t* +1)? 61 vte (Ol
Suyra f(t) dong bién trén khoang (0;1) . Khidé 0<a<b<le f(a)< f(b)
Ina Inb
hay 1< o (dpcm).

2) Ap dung bét dang thirc Cauchy cho 2 s6 duong ta co: ( 4 / — =2.3"
15)
4
20
3

Cong cac bat dang thic (1), (2) va (3) ta duoc: ZKfJ J{l?j +

hay [%) +[Ej +[2—3O >3 +4°+5" (dpcm)
X=

hay (%) +(%) >2.3" (1). Tuong tu ta dugc:

4
Dau “=" xay ra khi va chi khi dau “=" & (1), (2) va (3) xayra <

Vidu15: Cho f(x)= 4 . Tinhténg: S = f ( L )+ f [ij++ f [%j
4+ 2 2013 2013 2013

Néu a+b=1taco:

4 g A(£+2)+8 (47 +2) 247712(47+4)  8+2(47+4°)
+ = = =

4342 4°42 (4a+2)(4b+2) 4a+b+2(4a+4b)+4 8+2(4a+4b)

Ap dung (*) ta dugc :

1 2012 2 2011 1003 1004
S = f(—)-ﬁ-f(—j + f(—j-ﬁ-f(—j +...+ f( j+f( j
{ 2013 2013 2013 2013 2013 2013

=1+1+...+1=1003
Vay S =1003

f(a)+f(b)= =1 (*)
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El
2

Vidy 16: Cho a,b,c >1 théaman: (a+b)(b+c)(c+a)=(a+b+c)z . Ching minh ring:

log,., a+log,,. b+log,,,C <%

Giai:.
Véi haisé x,y>1va z>0 taludn co: log, y>log,,,(y+z) va dau "=" xay rakhi: z=0 hoic x=y (*)
That vay: ... (c&c ban xem lai c&ch ching minh 6 Vidu 4 -y 3)
Ap dung (*) ta cé: log, (a+b)>log,, (a+b+c)>0« log,, a<log,,.. (a+c)
Tuong ty ta c6: log,, b<log,.,. (a+b)

log,,,c<log,,,..(C+b)

3
= log, , a+log,, b+log,,, c<log,,,,[(a+b)(b+c)(c+a)]=log,,,, (a+b+c)2 =g
Vﬁ'y Ioga+b a+ Iogb+c b+ Iogc+a c <% (dpcm)
B. BAl LUYEN
Bai 1: Khong ding bang s va may tinh hay so sanh cac cap s6 sau:
NG V2
1) 3 va ¥4 2) 30 va 20 3) 45 va 37 4) @ va @
NN . 5 . 1 3 2
5) 4" va 4 6) Iogzx/g va log, — 7) log, 4 va log, = 8) log;— va log, —
2 3 34 4
Iogax/§+|ogl§ 00 =
9) 9  va 5 10) 2°%2 va 372 11) log, 2 va Iog7%
12) log,, ¥/2 va log,,0,34 13) log, 80 va log,5 14) log,16 va log,, 729
N m e s Az , . 1 14 7 3
Bai 2: Xac dinh dau cua cac bicu thic sau: A= Iog4§.log1 5 B=log, 3.Iog4 E.Iogov7 =
2 5 7

Bai 3: Chuang minh céc bét dang thirc sau:
1) log,,.a+log,,b+log,,, >% Vol Va,b,ce (\/5;2)

2) log, (1+4°) > log, (2° +9*) véi a>0

3) log, [b—%jﬂogb[C—%j+|09c(a—%]26 VGi Va,b,c»e[%;lj

Bai 4: Khong sir dung may tinh hay ching minh riang
1) glog3 29<2+log, 7 2) log,7+log,3>2
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Bai 5: Tim tap xac dinh cua cac ham sé sau:

1) y=(x*-x-2)° 2)y=(3-x-2)? 3) y=31-% 4) y=(2"-16)°

x-1 x-1 X—3 x-1
5)y=Ilog ,—— 6) y= [log, — 7 y=log, ,[— 8) y=Ilo
=g, e )y= 9 rs )y @JM/X+1 ) y=leg o —

2
9) y=_|log,,| log, > +2 10) y = Ioglx—_l—logzx/xz—x—e 11) y=|g(—x2+3x+4)+;
‘ X+95 > X+1 2

X°—X—6

Bai 6: Tim GTLN, GTNN (néu c6) cua cac ham sé sau:

1) f(x)=e""? trén doan [0;3]. 2) (x)=In(x+e) trén [0;e].
3) f(x)=log, (x+1) trén doan [L3]. 4) f(x)=xe™ trén doan [0;2].
2
5) f(x)=x’e* trén doan [-1;2]. 6) f(x)=e*(x*—-2x—2) trén doan [L; 4]
7) f(x)=(x-21)e" trén doan [-11]. 8) f(x)=x-Inx trén doan E;e}.
9) f(x)= Ii trén khoang (0; +o0). 10) f(x) =e? —4e* +3 trén doan [0;In4].
nx

11) f(x) =%Iogi x+logi x—~3log, x+1 trén {%4}

2 2 2
Bai 7 : Tim m dé bat phuong trinh :
1) 4*-3.2"" —m >0 c6 nghiém véi VxeR
2) (3m+1).12*+(2—m).6* +3* <0 c6 nghiém véi Vx> 0.
3) 442" -m >0 cd nghiém véi Vx e (0;1)

Bai 8 : Chang minh cac bat dang thuc sau:
2
1) e*>1+ x+X?véri Vx>0

2
2) In[1+x+x?j<x vai Vx>0

3) 1 (In 2 _In 2 j<4véri1<a<b
a-b\ a-1 b-1

Moi y kién va déng gép cac ban giri vé theo email: giaidaptoancap3@yahoo.com

CAM ON CAC BAN PA PQC TAI LIEU !

PHAN 2: PHUONG TRINH, BAT PHUONG TRINH,
HE PHUONG TRINH MU VA LOGARIT

(cac ban theo ddi ¢ ban tiép theo...)
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