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Chuyén dé 3
Ham S6 Lay Thtra. Ham S6 M Va Ham
S6 Logarit

§1. Lity Thita

3.1. Tinh gia tri cac luy thira sau :

1 —0,75
a) (0,04)71% — (0,125)73; b) 27§+<16> — 2507;
1 3
-3 -3 102+ﬁ
gsiom (L) (L) 7 Q
125 32 9247 514+V7

L&i giai.

1 3
~0,75 LN TN -E 3\"3 _ (0-5\"% _ o3 539U
c) 81 +<125) <32> =3 T+ (57 P -(27°) " =37"+5-2°= 5

102+V7 _ 92+VT 524+V7 SOV _ g
92+V7 51HVT 9247 514+VT

)

3.2. Rit gon cac biéu thiic sau :

2) a%\/g—l—b%\/a' b)\/&—\/l;_\/&—4ab_
Va+Vb Va—Vb  Ya+ Vb’
L2 _2
<a2\/§—1> <a2\/§+a‘/§+a3‘/§) b3 \°® (a2 — b3 b3 3
C) ) d) a+ — 1 + 1 .
a4\/§—a\/§ az a2 a2z — b2
Loi giai.
1 1 1101 1101 111 3b3 (b5 + as
asvVb+b3\/a a3b: +bsaz  a3b3bs +bsaias @ a 1.1 3
L S T
a 5 a6 6 as
\f_\@ \/a"i_{l/% (éﬁ_sz) %+%) %(%+%) 4 4 4 4
b)\“/&—%_é/&Jr%: Va— b  Ya+ = Var Vb= Ja= .
(aQ\/g—1> <a2ﬁ+a\/§—|—a3*/§) (a\/g—1> (a‘/g—l—l) a‘/§<a‘/§—|—1—|—a2*/§>
c) = =a¥®+1
atV3 — a3 a\/§<a‘/§—1) (a2\/3+a\/g+1>
2 _2 2
o (ar ) (B0, V) (YEE Va0 e
az @ ar—b Va  Vad+ Vi
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3.3. Hay so sanh cac cip s6 sau :

Lai giai.
a) Ta c6 v/10 > v/8 =2 va v/20 < v/32 = 2. Do d6 v/10 > v/20.

b) Ta c6 V13 = /371293 va v/23 = ¥/279841. Do d6 v/13 > V/23.
¢) Ta c6 3000 = 27290 v 5400 = 25200 Do d6 3600 > 5400,

)
d) Ta c6 /7 + 15 < ¥/8+ 116 = 6 va V10 4 /28 > V9 + /27 = 6. Do d6 /7 + /15 < /10 + ¥/28.

§2. Logarit

3.4. Tinh :
a) logs V/3; b) logy;8.1ogg5;
2
c) 3logylog,16 + log%2; d) log 72 — 2log §76 + log v/108.
Lai giai.
1
a) logyv/3 = log33i =7

1 1
b) logys8.1oggh = logs28.loggh = §log58.log85 =3
c) 3logylog,16 + 10g%2 = 3log,log,4? 4 logy—12 = 3logy2 — logy2 = 2.

2 1
d) log 72 — 21log % + log /108 = log (8.9) — 2 (log 27 — log 256) + 3 log(4.27) = 20log 2 — glog 3.

3.5. Don gian biéu thic :

2 3/0 9,4 5/ 5
a) log, (a .\/f.\/a»>; b) logslogs V'V . V/5;

\/a —_————

n dau can

0 logy4 + logy /10 d log,24 — %log272.
log520 + log,8 logz18 — £logs 72’

o) 16110845y 4310ga3+3l0gs5 f) (gli—%logﬁ + 2510g1258> 4910872

I

Loi giai.
a®. a. N a ats 173 173
a) loga (40, = logag = logaa 60 — a
5/ 5 1 1
b) logslogs \/ m = logslogs557 = log55—n = —n.
—_——
n dau can
) logs4 + logyv/10  logy (4v/10)  1logy160 1
C g frng = —.
log,20 + log,8 log,160 log,160 2

0 logy24 — 3108,72  logy(8.3) — 3log,y(8.9)
logg18 — tlogs72  logs(2.9) — Llogs(9.8)

e) 161110815 4 g3loga3+3logs5 _ 16 1¢losd | gloga3 43 — 16, (41°g45)2 + 3.64 = 448.

1
f) (81%—%10g94 + 2510g1258) 4910%72 — ( 811 + 2510g52> (7108}72)2 — <i + 4> 4 =19.

9
-

SIININII

81%10g94

3.6. So sanh céic cap sb sau :
6 . 5 N :
a) 10g35 va log36; b) log%e va log%m
c) logy10 va logs30; d) logs10 va loggh7.
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Loi giai.
65 , 6 5
a) Ta co R Va13 > 1. Do d6 loggg > 10g36.
b) Ta c6 e < 7 va 3 < 1. Do dé logie > logi.
2 2

c) Ta c6 logy10 > logy8 = 3 va logs30 < logs125 = 3. Do d6 log, 8 > logs 30.

d) Ta c6 logz10 > logs9 = 2 va loggh7 < logg64 = 2. Do d6 logs 10 > logg 57.
3.7. Tinh log;4(63 theo a, b, ¢, biét a = logy3,b = logs5, ¢ = log,2.

logy63  logy(9.7)  2logy3 +1logy7 2logy3 + log,y7

log,140  logy(4.5.7) 2 +logy5 +1ogy7 2+ logy3.logs5 + logy 7
2a + % _ 2ac+1

2+ab+1  2c+abc+1

Loi giai. Ta co6 log;,063 =

Theo gia thiét a = logy3, b = logsb, ¢ = log;2, do d6 log;,,63 =

3.8. Tinh log;,168 theo a,b, biét a = log;12, b = log;,24.

log;168  log;(3.7.2%)  log;3 + 1 + 3log;2
Lai gidi. Ta c6 logy168 — 087108 _ 1087(3.7:27) _ logr3 1+ Slogr2.
log,54 log;(2.3°) log;2 + 3log;3
. | a=log;12 a = log;(22.3) a = 2log;2 + log;3 log;2 =ab—a
Lai co { ab = log,24 < { ab = log,(23.3) N\ ab= 3log,2 + log;3 < log;3 = 3a — 2ab
3a —2ab+ 1+ 3(ab — a) ab+1

Tir d6 ta co: logs,168 = - '
0 ta cO: logsy ab — a + 3(3a — 2ab) a(8 — 5b)

§3. Ham Sé Liiy Thita. Ham Sé Mi Va Ham S& Logarit

3.9. Tim tap xac dinh ctia cac ham sb sau :
a)y = (22 —3x+2)74

o) y=(a?—z—2)"% d) y = (3z — 22)".
Loi giai.

a) D = R\{1;2}. b) D = (—v2;V2).

c) D = (—o0;—1) U (2;+00). d) D = (0;3).

3.10. Tim tap xac dinh clia cdc ham sb sau :

a) y = logy(1l — 7x);
3m—{—2‘

11—z’

c) y =logg,

L&i giai.

a) D= <_oo;;).
¢) D= <—§;1>.

3.11. Tinh dao ham ctia cic ham sb sau :
a) y =322 — Inx + 4sin ;
c) y = 2ze® + 3sin 2x;

_ 2Ilnz+1

©)y = Adlnz — 5’

Loi giai.
1

a)y =6x— — +4coszx.
x

1 m—1
b)y = 77(4e49D - ) .

x
c) y = 2e” + 2xe® + 6 cos 2x.

b) y = In(2? — 4z + 3);
22 — 2
20 —1°

d) y =log

b) D = (—o0;1) U (3; +00).

1
d) D= <0; 2>U(2;+oo).
b) y = (e4x +1-— lnac)ﬂ;
ex
dy=In——;
)y NI

f) y =1In (2" + In (2% + 3z + 5)).
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e 1
Jy=r-m(4e) >y =1 =

e)y,_%(41nx—5)—%(21nx+1)__ 14
(4lnz — 5)* z(4lnz —5)%
/ 2e” + x22f:;:rpi5 _ 2e” (302 +3x + 5) +2x+3

f)y = S .
)y 2e* + In (22 + 3z +5) (22 + 32+ 5) (2e* 4+ In (22 + 32 + 5))

3.12. Tim gia tri 16n nhat va gia tri nho nhat ciia cac ham s6 sau :

Loi

a) y = x — e trén [0;1]; b) y = ¥ — 2¢® trén [—1;2];
c)y=(r+1)e” trén [—1;2]; d) y =In (3 + 2z — 2?) trén [0;2];
e) y =2 —In (1 — 27) trén [—2;0]; f) y = 2% Inz trén [1;e];

g) y = x%e~% trén [0;In8]; h) y = 5% + 5177 trén [0; logs8].

i giai.

a) Ham s6 da cho xac dinh va lien tuc trén doan [0;1].

1
Tacéy’:1—2e;y:0<:>a::1n§(loa1);y(()):—1, y(1) =1 —¢e?.
Do dé =y(0) = —1;miny = y(1) =1 — €.

0 6 maxy y(0) winy y(1) e

b) Ham s6 da cho xac dinh va lien tuc trén doan [—1;2].
Ta c6 y' =202 —2e%; yf =0 v =0; y(—1) =e 2 —2e71 y(2) = e — 2%, y(0) = —1.

Do dé [1111a§<]y =y(2) = e* — 2¢%; [I_nllr21]y =y(0) = -1

c¢) Ham s6 da cho xac dinh va lien tuc trén doan [—1;2].
Tacoy = (x+2)e%; 3y =0 = -2 (loai); y(—1) = 0,y(2) = 3e2.
Do dé [IIlla,%(] y = y(2) = 3e% [151111;1] y=y(-1)=0.
d) Ham s6 da cho xéac dinh va lién tuc trén doan [0;2].
2—-2
Ta coy = 3+qu$2; Y =0&2=1;y0)=In2, y(2) =In3, y(1) = In4.
Do d6 r[%%cy =y(1) = In4; 1[517121]131 =y(0) =y(2) =1n3.

e) Ham s6 da cho x4c dinh va lien tuc trén doan [—2;0].

2 x = 1(loai 1 1
Tacoy =22+ — e Y =0& [ m:—(% ) ;y(—2) =4 —1Inb5, y(O):O,y<2> 2171112.
Do d6 maxy = y(—2) =4 —In5; min y = y(0) = 0.
[—2;0] [—2;0]
f) Ham s6 da cho x4c dinh va lién tuc trén doan [1;e].
=0
Tacoy =2xlnz+x; y =0& [ i _ 1 (loai); y(1) =0, y(e) = €%
e
Do dé maxy = y(e) = e?;miny = y(1) = 0
[Lie] [Lse]
g) Ham s6 da cho xac dinh va lién tuc trén doan [0;1n 8].
= In®8
Tacoy =2ze™ —2% % ¢ =0 [ i B (2) ;y(0) =0; y(In8) = —%; y(2) = 4e2.

In?8
Do d6 =y(2) =4e % min y = y(In8) = ———.
0 O[Bnlgg]y y(2) = de ' min y y(In8) 3

h) Ham s6 da cho xac dinh va lien tuc trén doan [0;logs 8].

1 69 1
Tacoy =5"In5—5"%Inb; ¢y =0z = 3 y(0) = 6; y (logs8) = < Y () = 2/5.

69
Do dé =y (log:8) = —; = =9
06 =y (oge8) = L min y = (5) =25

§4. Phuong Trinh, Bat Phuong Trinh Mi

3.13. Giai cac phuong trinh, bat phuong trinh sau :

a) 2201 = 3; b) 2743w < 4;
C) 323:—1 + 323: — ].08, d) 23:-1—2 . 2x+3 _ 2a:+4 > 53:+1 . 5x+2.
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Loi giai.
11
a) 22 =3 2r —1=logd & x = 3t 5log23.
b) 27 <4 a2 43 <2s 1<z <2

1 4
c) 321 4 322 =108 & 32#5 +3%% =108 < 5.3% =108 3% =8l 2 =2.
2 xX
d) 202 — 2o H3 _grtd 5 pedl _ 5rH2 o 4 2T 827 — 16.27 > 5.5 — 25.5% & <5> <l&x>0.

3.14. Giai cac phuong trinh, bat phuong trinh sau :

5x
a) 2352—1—1—8 — yg1-3=. b) 25w2+1 < <1) .
) 5 )
1 1 z+3 2x43 =48
c) g.162$—5 <4 <32> ; d) v/3.243%+ = 372.9+2,
Loi giai.

a) 20 —oH8 — g1-30 oy ga¥ad8 _ 9267 oy 32 5482 _Gr o a?+hr+6=0% ii:g :

1\ 1
b) 257°+1 < <5> S B2 o5 92 4 9 < Br e 2l +br42<08 —2< < ——.

12 L\ -3 982—20 2 9—b5x—15 8x—23 —5z—13 10
c)§.16”f < 4. 32 & 2T2TE LT ST LT Y s < .

13
d) Diéu kien = # —8,z # —2. Khi do

4 2x+3 _9 x+8 1 10z+15 2x+16 41468 12
V/3.243%%8 = 372.9w+2 & 37.3 «t8

— 3723742 & J4e+32 = Jot+2
41 68 12 S
rroe S Al 41020 — 248 =0 | TT
dx + 32 x + 2 - 11
< x g . . . 62
Keét hgp dieu kién phuong trinh c6 nghiém x = —4,z = R
3.15. Gidi cac phuong trinh, bat phuong trinh sau :
a) 42;1:-1—1_5493-1—3 — 5'1021‘2—%31—&-1. b) 2I2'7I2+1 < 7'1421‘2—41—&-3.
1 2248 - z—1
C) <3+2\/§)m+ 2(3*2\/5) :z:+; d) (\/54_2)3?1:(\/5_2)%0—1.
Loi giai.
=1

8 8
I
|

a) 4271 plot3 — 5.1027°+32+1 oy 10%e+2 — 1020° 43241 o 40 4 9 =222 4 3 4+ 1 & [

[N

b) 2¢% 7L < 71427 w3 oy 1477 14207403 g 02 £ 942 4 4 3 & [ z>3
' ' r<1’

¢)BPT & (3+2v2)"" > (3+2v2) " "out1> -2 -8z > -3

d) Diéu kien = # —1. Khi d6

(5+2)7 = (v5-2) T e (B2) = (1)

1-— 2rx—-2 =
sr—1= x@m+x 0| " 1 (théa man)
z+1 rz+1 r=—2

3.16. Giai cac phuong trinh, bat phuong trinh sau :

a) 647 — 8% — 56 = 0; b) 4% — 3.2 +2 > 0;

c) 32.4% +1 < 18.2%; d) 322+ —9.3% + 6 = 0;

e) 5% + 5177 > 6; f) 22° -7 _ g2a—r® =3
Lai giai.

8% =38
a) 647 — 8% — 56 = 0 < sr=1

8% = —7 (vo nghiém)
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2 > 2 z>1
T T
b) 47 — 3.2 +2>0<:>[2x<1 [$<0.

1 1
c)32.4f”+1<18.299@E<25”<§<:>—4<x<—1.
3T = [

d) 32”"“9.3x+6:0<:>3.32x9.3””+6:O<:>[31,_2

5
e) 5r+51—9~">6<:>5r+>6<:>52w—6.5m+5>0<:>{5z<1

5:E
f) 227 92Hw—a® — 3 o grt-w 21 — =347 327" 4=
< 2$2_‘T:4 s?-z=2&|""
2%°7% = —1 (vo nghiém) r=-1

3.17. Giai cAc phuong trinh, bat phuong trinh sau :
a) (2+V3) +(2-V3)" >4 b) (V5+2v6) + (V5-2v6) =10
c) (7+3v5)" +5.(7-3V5)" = 6.27; d) (7+4v3)" =3(2-v3)" +2=0.

Loi giai.
(2+V3

a) BPT & (2+3)" —4.2+V3) +1> 0 [ (2+fm>2+ﬁ [:c>1

<23 r<—1"
5+2v6) =5+2v6 [x—g
~

x .
5+2/6) =5-2v6 T ==2
X x

7+3V5 r=0
6(2) +5_0@[x—log7+3¢55'
2

T r224v3) —3=0e (2+V3) =1oz=0.

\_/v

N N

b) PT@( 5+2\/6)2x—1o.< 5+2\/6)x+1:0<:>

7+3v5\ _[(7-3V5\" 7435
e (P28 o (123) Ly (1220)

d) PT & (2+3)

[\

3.18. Giai cac phuong trinh, bat phuong trinh sau :
a) 3.4% — 2.6 = 97%;
¢) 5.2 = TVIOF — 2.5%;

b) 2.167+1 + 3.81%+! > 536711,
d) 277 4+ 12% = 2.8,

Loi giai.
2 2z 2\ % 2\T _
3 3 (5)" = —%(v0 nghiem)

16 z+1 4 z+1
b) 216! +3.81%T! > 536" & 2. (81) — 5. (9) +3>0«

c)5.zr:7\/ﬁ2.5w<:>5.<§)x7.<\/§>x+2:0<:> E gggpi @[izo.
5) =3

3 3z 3 x 3 x
d) 27" +12* = 28" & 5 + 3 —-2=0& 5 =1 2=0.

3.19. Giai cac phuong trinh, bét phuong trinh sau :

) 4:v+\/z2 — 59T 14+v/x2— —6=0; b) 522x—10-3vz—2 _ 4 5z—5 51+3\/272;

4 -5

C) V9x_3m+1+2>3$_9; d)mgl
Lai giai.
A2
a) PT < 4%+Vaei=2 _ S geVa®E _g g | 2 o=
2 grVEi=2 % (vd nghiém)

T <2 3

2 _ b

Srt+vVrr—2=2<& { 29 2 —4x+4 @x—Q

b) BPT & 52(2=5-3va=2) _ 4 5o-5-3Va=2 _ 5 o ( o 52-5-3Va—2 < 5
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{:L'<6
x =2 2<x2 <6
— — < )
S3WVr—2>r—-6& 2> 6 [6<x<18 S 2<r <18
9z — 18 > (z — 6)?
{3$—9<0 {:c<2
9* —-33*+2>0 0 <z < logs2 0 <z < logs2
c) BPT & 39> 0 & r>2 & r>9 .
97 — 3.3 +2 > 9% — 18.3% + 81 z > logg B
_5293_‘_4'590_2 57 <2_\/§ $<10g5(2—ﬁ)
d) BPT & F% 516 <0& | 2<5<3 & | logs2<x<logs3 .
oo 5 > 242 x> logs (2 + V2)
3.20. Giai cac phuong trinh, bat phuong trinh sau :
a) 3% =11 — x; b) 2 > 6 — x;
c) 2V3~7 = — 22 4 81 — 14; d) 2* =z + 1.
Loi giai.

a) Ta c6 y = 3% 1a ham s6 dong bién trén R con y = 11 — x 1a ham s6 nghich bién trén R.
Lai ¢6 x = 2 14 mot nghiém ctia phuong trinh do dé6 phuong trinh c6 nghiém duy nhat x = 2.
b) Nhan thiy x = 2 khong phai nghiém ctia bat phuong trinh.

2Y >4 L
Véi x > 2 ta co 6 A = 2% > 6 —x = x > 2 la nghiém cta bat phuong trinh.
—x <
20 z 27 <4 ~ 5. N 5 % N
Vé6i ¢ < 2 ta co 6 A = 2% <6 —x = x < 2 khong phai nghiém cta bat phuong trinh.
- >

Vay bat phuong trinh c¢6 tap nghiém S = (2; +00).

c¢) Ta c¢6 phuong trinh tuong duong z2 — 8z + V3T 4 14 = (.
Xét ham 6 f(x) = 22 — 8z + 2V3~% 4 14 trén (—oc; 3].
2V3=21n 2
2V3 -1
Lai ¢6 x = 3 14 mot nghiém ctia phuong trinh do dé6 phuong trinh c6 nghiém duy nhat x = 3.
d) Ta c6 phuong trinh tuong duong 2* —z — 1 = 0.

Xét ham s6 f(z) =2 —x — 1 tren R c6 f/(x) =2In2 —1; f/(x) = 2°In?2 > 0,Vz € R.

Suy ra f”(x) luon dong bién trén R nén f(x) c6 nhiéu nhéat hai nghiém trén R.

Hon nita f(0) = f(1) =0, do d6 phuong trinh ¢6 dung hai nghiém =z =1 va z = 0.

Ta c6 f'(x) =22 — 8 — < 0,Vx < 3 nén f(z) nghich bién trén (—oo; 3.

3.21. Giai cac phuong trinh, bat phuong trinh sau :

a) 37 4 4% = 57; b) 1+ 82 = 37;
C) 1 4 2:1:+1 +3x+1 < 6:1:; d) 4% + 7T — 3% 4 ],
Loi giai.
3 x 4 x
a)Tacé3x+4x:5x<:><5> + E =1
3\* 4\" . . <
Laicoy = <5> + <5> la ham so nghich bién trén R va y = 1 14 ham hang.

Hon nita = 2 14 mot nghiém ctia phuong trinh nén phuong trinh c6 nghiém duy nhat x = 2.

x x
= NN"  [2v2
b)Tacél+82:3x<:><3> +<3f> =1.

T
1\* 2v2 . . .
Laicoy= <3> + ({) la ham so nghich bién trén R va y = 1 1a ham hang.

Hon nita = 2 14 mot nghiém ctia phuong trinh nén phuong trinh c6 nghiém duy nhat x = 2.

c) Ta c6 1+2‘”+1+3”+1<6w<:><6> +2.(3> +3.<2> <L

Nhan thiay = = 2 khong phai nghiém ctia bat phuong trinh.

9
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1\* 1\* 1\" .
Véi x > 2 ta cé: <6> + 2. <3> + 3. (2) < 1=z > 2 la nghiém ctia bat phuong trinh.
1\" 1\* 1\" .
Véi z < 2 ta co: (6) + 2. <3> + 3. <2> > 1 = x < 2 khong phai nghiém ctia bat phuong trinh.
Vay bat phuong trinh c¢6 tap nghiem S = (2; +00).
d)Tac()4$+7x:3x+8w@4m+7x—3x—8w20®<2) + 3 _<8> —-1=0.
Xét f(z) = <2> + <;> - <2> —1tréen R co f/(x) = <2> ln§ + <;> lng - (2) lng.
1\ 1 N T 3\", 3 4\" 1 N T 3
Khi d6 f(z) =0 — | In= -] n-—=(=) In=-=0 -] In= =] In-—In-=0.
ido f'(x) @(2) n2+<8) ng (8) ng @(3) n2+<3) ng—lIng

3 2 3 8 8 3 3 3 8 3
Do d6 f/(x) c6 nhiéu nhat mot nghiem trén R nén f(x) c6 nhiéu nhéat hai nghiém tren R.
Lai ¢6 f(0) = f(1) = 0 nén phuong trinh da cho cé ding hai nghiém x =0, = = 1.

4\" 1 N T 3 A\N" 1.4 N, 7.7
Xétg(x):<) ln+<> ln—lncég’(x)z() ln21n+<> In-In-<0,VzeR.

3.22. Giai cac phuong trinh sau :

a) 4° + (2z — 17) .2° + 22 — 172 + 66 = 0; b) 9% +2(z —2).3" + 22— 5 = 0;
) 3+ V3T +T=T, d) 277 +2 =3V37+1 2.
Loi giai.

a) Dat 2% =t, t > 0, phuong trinh trd thanh 2 + (20 — 17)t + 2% — 172 + 66 = 0 (*).

Ta c6: A = (2¢ — 17)> — 4 (22 — 172 + 66) = 25. Do d6 phuong trinh (x) ¢6 hai nghiem [ i B él_—xx
Véit=11—-xr=2"=11l—-arxrx=3viit=6—r=2"=6—x & x=2.

Vay phuong trinh da cho c6 hai nghiém x =3 va z = 2.

b) Dat 3% = ¢, t > 0, phuong trinh tré thanh t2 +2 (z — 2)t + 20 — 5 = 0 ().

Ta c6: A’ = (z — 2)? — (22 — 5) = (z — 3)2. Do d6 phuong trinh (%) ¢6 hai nghiem [ t i 5_1(120;1) .

V6it=5—2x = 3* =5 — 2x < x = 1. Vay phuong trinh da cho nghiém duy nhat z = 1.
32 4u=7 (1)

w—-3r=7 (2)

Trit theo vé (1) va (2) tacé: 3%% —u? +u+2" =0 (3% +u) (3 —u+1) =0 u=3"+1.

3" =
%3 __ QT €T — QT T xr __ —
Voiu=3"+1=+V/3"+7=3"+19"+3" -6 0(:)[395:—3(10&1)

c) bat u = /3% + 7, u > 0, phuong trinh da cho tré thanh {

&z = logs2.

Vay phuong trinh c¢6 nghiem duy nhat x = logs2.

337 42 =3u (1)
w+2=33" (2)

Trit theo vé (1) va (2) ta c6: 3% —u? = 3u—3.3" & (3" —u) (2 + 3"u+u? + 3) =0 & u = 3"

d) Dat u = /3.3 — 2, u > 0, phuong trinh da cho tré thanh

3% =
A1 — QT 3 T _ 9 QT T _ T — —

Vé6i u =3 = /3.3 2=3"&27 337 +2=0& [ 3% — _9(loai) s x=0.

Vay phuong trinh c6 nghiém duy nhat x = 0.
3.23. Giai cac phuong trinh sau :

a) 2322 — 37. b) 212—4 — 3m—2.

1 o

c) 825071 = 5 d) 57.8"% = 500.

Loi giai.
2 _ ax 2 _ _ _ z=0
a) 2¥° = 3% & x° = rlogyd & x (x 10g23)_0<:>[:1::log23'

22—4 _ qz—2 24— _ — — = r=2
b) 2" =372 2 —d = (z - 2)logy3 & (v~ 2) (v +2 —logy3) = 0 & [ T =—2+log,3
C) 8$.5$2_1:1<:>8$+1.5z2_1:1<:>($+1)10g 8+22-1=0< v=-1 .
3 5 €Tr = 1710g58
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o ot -390 _ 1 e g 34 2=30g.2 ) (e lom) 0 | T3
d) 5*.87 =500 5772 =1 r—-3+"log2=0%« (z—3)(z —logs2) 0@[37_10&52.
3.24. Giai cac phuong trinh sau :
a) 12+ 6% = 4.3 + 3.2%; b) 91 —5x+6 + 9l-a® _ 9 96-5z +1;
C) 4x2+x + 21—x2 _ 2(;p+1)2 +1; d) 22971 + 2\x73|+6 _ $2.2|:p73\+4 4 9z+1
Loi giai.
a) PT 4(3-3")+27(3"-3)=0<(3"-3)(2"-4) =0« gr_y T | p_9 -
r==1
b) PT < 27°~5u+6 (1 - 21—$2) T N (1 - 21—902) (2962—5“6 - 1) —0e | z=2
=3

r==+1

¢) PT & 4547 (1 - 217" ) 42172 1 =0 & (1- 20727 (4 - 1) =0 & [ "

T = 4+2

d) PT & 22 (2x—1 . 2|x—3\+4)+4 (Q\x—3|+4 _ 233—1) — 0 (212—1 - 2|m—3|+4) (1)2 o 4) —0< |: 4

§5. Phuong Trinh, B4t Phuong Trinh Légarit

3.25. Gidi cac phuong trinh, bat phuong trinh sau :

a) logs (v — 2) = 2; b) logg(a? +2z) = 1;
) = . z+1
¢) logs (2 +37) > ~2; d) logos5—7 > 1.
Loi gidi.

a)logs (r—2)=2<2r-2=9< =11
b) logg(z? +22) =12’ +2r=3 & iil_?) .

¢) Diéu kien [ z >0
< -3

Két hgp diéu kien bat phuong trinh c¢6 tap nghiem S = [—4; —3) U (0;1].
1

d) Diéu kien [ i z 2 , - Khido bat phuong trinh tuong duong véi

. Khi d6 bat phuong trinh tuong duong véi 2 + 3z <4< —4 <z < 1.

$+1<1<:> 3 <0& <1
L g
2r—1 2 2(2z—1) 2

Két hgp dieu kién bat phuong trinh c¢6 tap nghiem S = (—oo; —1).

3.26. Giai cac phuong trinh, bat phuong trinh sau :

a) logyx + logzx + logyx = logy; b) log, (m - \/ﬁ) + 3log, <$ + Va2 — 1) =2;
logy (3.2°71 — 1) d r—1 <1
% z > b gy 03 -3 <"
Lai giai.

a) PT < logyyx (logy20 + logs20 + 1og,20 — 1) = 0 < logygr =0 < = = 1.
b) PT < —log, (x—i-\/:::?—l) + 3log, (x—i-\/a:?—l) =2 & log, <x+\/x2—1) =1
r <2
sr+vVai—1=2<{ 22-1>0 S =
2 —1=2x2—4z+4
c) Diéu kien z > 1 —log, 3; = # 0.

3
Véi z > 0, BPT < log, (3.2°7! — 1) >x@§.2x—1>2x@x>1:51:[1;+oo).

5
-

V6i 1 —logy 3 < z < 0, BPT < log, (3.2°71 — 1) <x<:>%.2x—1<2”3<:>x<1:>52:(1—10g23;0).

11
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Vay bat phuong trinh c¢6 tap nghiem S = S; U Sy = (1 — log, 3;0) U [1; +00).
d) Diéu kien z < 2. Khi d6 logs (9 — 3%) — 3 < 0 nén ta ¢6

BPT@x—l>log3(9—3x)—3@9—3z<3“2@3”>1%<:>x22—10g310

Két hgp diéu kien bat phuong trinh c¢6 tap nghiegm S = [2 — log510; 2).
3.27. Giai cac phuong trinh, bat phuong trinh sau :

1
a) log, log, (22 + 15x) = 1; b) logélog3i —_F . > 0;
3 —1 1
c) log310g4$7 < logilog: s ; d) log1logs (\/x2 +1+ a:) > logglog1 <\/a:2 +1-— x)
z+1 3 T13zx—1 3 5
Loi giai.
a) logylog, (2% + 152) = 1 & logy (22 4+ 157) = 2 & 22 + 152 = 16 & [ i i 1—16 .
b) Diéu kién = > 1. Khi d6 bat phuong trinh da cho tuong duong véi
rz+1 r+1 —2x+4 x> 2
1 <1 < — <
Og?’x—l <:>a:—1 3= x—1 0 [$<1

Két hgp diéu kien bat phuong trinh c¢6 tap nghiem S = [2;400).

c) Diéu kien v z 1_1 . Khi d6 bat phuong trinh da cho tuong duong véi
3rz—1 3z —1 3r—1 —xr—5 z>-1
logs1 <0<l <l&e <4& <
08310847 T BT T+ 1 z+1 [33<—5
Két hop bat phuong trinh c6 tap nghiem S = (—oo; —5] U (15 +00).
d) Diéu kien z > 0. Khi d6 bat phuong trinh da cho tuong duong véi
r<H 12
log3log5( :1:2+1+x) <0<:>\/x2+1+x<5<:>{ 2?41 < (5—1)° Sr< =
P s o . s . 12
Két hgp dieu kién bat phuong trinh c6 tap nghiém S = | 0; =)
3.28. Giai cac phuong trinh, bat phuong trinh sau :
a) logs (bx + 3) = logs (7T + 5); b) log%(ZxQ —1z) < log%(?)a:);
c) logs(2z + 3) = log, 5 ; d) log, (x + 3) < log, (22 +9).

L3i giai.
a) Diéu kien z > —g Khi d6 phuong trinh tuong duong véi bz +3 =Tz + 5 < x = —1 (loai).
Do dé phuong trinh vo6 nghiém.
b) Diéu kien 0 < z < % Khi d6 bat phuong trinh tuong duong véi

x =2

2% — x> 217 — 4z >
T T > 3r < 2z T O@)[xgo

Két hgp diéu kien bat phuong trinh vo nghiem.
c¢) Diéu kién x > 0. Khi d6 phuong trinh tuong duong véi

r=—1

logs (22 + 3) = 2logsr & 224+ 3 = 22 & [ 3

Két hop diéu kién phuong trinh c6 nghiem z = 3.
d) Diéu kien z > —3. Khi d6 bat phuong trinh tuong duong véi

1
logy (z + 3) < 510g2(2a:+9) & logy(r+3)2 <logy (26 +9) w2’ +4r <0 —4<x<0
Két hop dieu kien bat phuong trinh c6 tap nghiem S = (—3;0).

12
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3.29. Gii cac phuong trinh, bat phuong trinh sau :

a) logyx + logy (z — 2) = 3; b) logy (2% 4 8) = logyz + log,6;
2 _ _ 1) _ _ =
¢) logy (2* —1) = log, (¢ — 1); d) logy (v —1) +logy (v +1) —log 1 (T—2) = 1.
Loi giai.
a) Diéu kien = > 2. Khi d6 phuong trinh tuong duong véi
logy[z(z—2)]=322-22-8=0< z =4
&2 N N z = —2 (loai)

Vay phuong trinh c6 nghiém z = 4.
b) Diéu kién z > 0. Khi d6 phuong trinh tuong duong vdi

1og2(azf?+8)—1og2(6m)<:mc?—6m+8—0<:>Hf;L

Két hgp diéu kién phuong trinh c¢6 nghiem x = 4, z = 2.
¢) Diéu kién z > 1. Khi d6 phuong trinh tuong duong véi

logy (22 — 1) +logy (x — 1) = 0 ¢ logy [(2® — 1) (z —1)] =0

x =0 (loai)

3 1+\f

s -r=0s

i)

Vay phuong trinh ¢6 nghiém x = 2

d) Dieu kién: 1 < z < 7. Khi d6 phuong trinh tuong duong véi
2 1) _ N2 2 1\ _ N2 x =144+ /97 (loai)
log% (z 1)—log%(7 x) +log%2<:>(x 1) =2(7T-2)"« v — 14— /97
Vay phuong trinh ¢6 nghiém x = 14 — 1/97.

3.30. Gii cac phuong trinh, bat phuong trinh sau :
1 1
a) logﬁva: +1— log% (3 — .T) — lOgS(ZC — 1)3 = 0, b) §log\/§ (_jU + 3) + 110g4($ — 1)8 = 10g241‘;

1
c) logy (4% +15.2% + 27) + 210g2m = 0; d) log, (8 — z%) + logy (Vi+tz+V1-2)—-2=0.
Loi giai.
a) Diéu kieén 1 < z < 3. Khi d6 phuong trinh tuong duong véi
r = 1+§ﬁ
logo(x 4+ 1) +1logy(3—z) =loge(z—1)(z+1)3—2)=2x—-1&
ga( ) 8o ( ) g2 ( ) ( ) ) = 1_5/ﬁ(loai)

14+ v17
Vay phuong trinh ¢6 nghiém x = ;
b) Diéu kién z > 0; x # 1. Khi d6 phuong trinh tuong duong véi

logy (x + 3) 4+ logy | — 1] =logydr < (z+ 3) | — 1] = 4z (%)

Véi z > 1, ta co: (*)@(w—i—?))(:r—l):4x<:>3:2—2$—3:0<:>{ii;l(loal)
r=-3+2V3

20 Z. _ — _p2 =
V6i0 <z <1, tact: (x) & (x+3)(—2r+1) =4 & —2° —6x+3 0@[33:—3—2\/5(10&)'

Vay phuong trinh c¢6 nghiem = = 3 va z = —3 + 2/3.

13
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R 3
c) Dieu kien 2* > T Khi d6 phuong trinh tuwong duong véi

2t =3

x x _ T 9\2
logy (47 +15.27 +27) = logy(4.2" = 3)° | 7, — "2 (loai)

& x =logy 3

Vay phuong trinh ¢6 nghiém z = log, 3.
d) Diéu kien —1 < = < 1. Khi d6 phuong trinh tuong duong véi

log, (8—372) :logg(\/1+w+\/1—x)+log24<:>8—:1:2:4(\/1+m+\/1—x) (%)

th— 4t + 4
bat Vi+z+V1l—-xz=t,te [\@, 2] =1-2%= % Phuong trinh () tré thanh:
t4—4t2+4 4 2 t:2
7+f_4t<:>t —4t" - 16t + 32 =0« B o2 _16—=0 St=2

Véit=2=Vi+zr+/1-2=2&2+4+2V1—-2?2=4&+V1—22=1%4 =0 (thoa man).
Vay phuong trinh ¢6 nghiém x = 0.

3.31. Giai cac phuong trinh, bat phuong trinh sau :

a) logs = — 3logyz + 2 = 0; b) log%x +logsx < 2;
3
c) log?z® — 20log /2 + 1 = 0; d) log? (2 +1) + ZIOgQ (2xr+1)—1=0.
Loi giai.

1 =2 =4
a) 10g§x—3log2x+220@[lgizizl @[iZQ .

1
b) log%x+log%x<2@10g%x—log2x—2<0@—1<log2x<2<:}§<x<4.

¢) log?z® — 20log /2 4+ 1 = 0 < 9log?z — 10logz +1 =0 & [ logz =1 [ z=10

]Oggp:é z=+10 "
1, 3 N logy (22 +1) =1 T=3
d) PT & 7 logy (22 +1) + Jlog, (22 + 1) 1_0<:>[10g2(2x—|—1):—4 =-5

3.32. Giai cac phuong trinh, bat phuong trinh sau :

a) logs (37 + 1) logs (3772 + 9) = 3; b) log, (19 — 27) log,
2

x

c) \/102%3/555 + logyzt — 8 > 10g\/§z; d) /loggz + /4 — loggz = 2.

19 — 2%

X _]-;

Loi giai.
a) PT < logs (3* + 1) 1ogg [9(3* +1)] =3 < logg (3 + 1) [2+ logs (3 +1)] —3 =0.
Dat logs (3 4+ 1) = ¢, t > 0, phuong trinh tré thanh :

t=1

— = 2 — =
240 =3=00 42 -3=06 | _ 4, o

Véit=1=logz3(3"+1)=13"+1=3 & x =logy2.
Vay phuong trinh c6 nghiém = = logs 2.
b) BPT < log, (19 — 2%) [logy (19 — 27) — 3] + 2 < 0.

Dat log, (19 — 2%) = ¢, bat phuong trinh trd thanh : t(t —3) +2 <0< 2 -3t +2< 0 1 < ¢

Vii1<t<2=1<logy (19— 2°) <24 2< 19— 2° <44 logy15 < o < log,17.
Vay bat phuong trinh c6 tap nghiem S = (log,15;logy17).

2
c) \/logf/ix + lo%2x4 -8 > log\@% & \/log% x +logyx — 2 > 2logyx — 2.
Dit logy ¢ = ¢, bat phuong trinh tré thanh :

{t<1

24+t—-2>0 t< -2

2 _ _ = ~

Vite+t 2> 2t 2 & t}l == let<?
P4t —2>4t2 -8t +4

14
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1
Véit<—2:10g2w§—2<:>0<x<z;véi1<t<2:>1<10g2:z:<2<:>2<37<4.

Vay bat phuong trinh c¢6 tap nghiem S = (2;4).
d) bat \/logsz =t, t > 0, phuong trinh tré thanh :

< -
t+\/4—t2:2<:>{t\2 = t

4—12 =4 — 4t + 2 t=2

V6it=0= \/loggz=0&2=1;v6it=2= /logsgz =2 < x = 81.
Vay phuong trinh c6 nghiém x = 81.

3.33. Gii cac phuong trinh, bat phuong trinh sau :

a) log1 (3 +x) =27 — 4; b) logy (2% + 1) + logs (4% 4 2) < 2;
¢) logy (#2 — 4) + z = log, [8 (z + 2)]; d) 4 (z —2)[logy (x — 3) +logg (z —2)] =15 (z + 1).
Loi gidi.

a) Tacoy = log, (3 + z) 1a ham s6 nghich bién trén (—3; +00).

Va y = 2% — 4 1a ham s6 dong bién trén (—3;+00).

Lai c6 = 1 13 mot nghiém ctia phuong trinh nén phuong trinh c6 nghiém duy nhat z = 1.

b) Nhan thay x = 0 la nghiém ctia bat phuong trinh.

V6i z > 0 ta c6 logy (2% + 1) + logs (4% + 2) > 2 = x > 0 1a nghiém ctia bat phuong trinh.

V6i z < 2 ta c6 logy (2% 4+ 1) + logg (4% + 2) < 2 = 2 < 0 khong phai nghiém ctia bat phuong trinh.
Vay bat phuong trinh c¢6 tap nghiem S = [0; +00).

c) logy (22 — 4) + z =logy [8 (z + 2)] & logy (z — 2) =3 — z.

Ta ¢6 y = log, (z — 2) 1& haym s6 dong bién trén (2;4+00) v y = 3 — z 1 ham s6 nghich bién trén (2; +00).
Lai ¢c6 z = 3 1a mot nghiém clia phuong trinh nén phuong trinh c¢6 nghiém duy nhat z = 3.

d) 4 (z —2)[logy (x —3) +1logg (z —2)] =15 (z + 1) & logy (z — 3) + logs (x — 2) = 1;((;_—1_21))

Ta c6 y = log, (x — 3) + logg (z — 2) 1& ham s6 dong bién trén (3; +00).

Vay = 15(x + 1)
4(x —2)
Lai ¢c6 z = 11 13 mot nghiém clia phuong trinh nén phuong trinh ¢6 nghiém duy nhat z = 11.

13 ham s6 nghich bién tren (3;+00).

3.34. Giai cac phuong trinh, bat phuong trinh sau :

a) $2 4 3log2x — x10g25; b) x10g29 — $2'310g2$ _ x10g23;
c) logy (x + 31°86%) = logga; d) 7*71 = 6log, (62 — 5) + 1.
Lai giai.
a) Dat logy z = t & z = 2!, phuong trinh trd thanh :
log,5 4\* 3\
2% +3'=(2)" o4 +3 =5 & <5> + <5> =1 (x)

A" 3\ ) ) L
Tacoy = <5> + <5> la ham so6 nghich bién trén R va y = 1 1a ham so héng.

Lai ¢6 t = 2 1a mot nghiém ciia (*) nén (*) ¢6 nghiem duy nhat t = 2 = z = 4.
Vay phuong trinh c6 nghiém duy nhat x = 4.
b) Dit logg x =t < x = 6!, phuong trinh trd thanh :

t t
(2t)10g29 — 92t gt _ (2t)10g23 o ot +3t — 12t o 3t +1= 4t o (i) n (> -1 <*)

3\" /1)’ , , s
Tacoy= <4> + <4> la ham so6 nghich bién trén R va y = 1 1a ham s0 hang.

Lai c6 t = 1 1a mot nghiém ctia () nén (*) ¢6 nghiem duy nhat t =1 = z = 2.
Vay phuong trinh c¢6 nghiém duy nhat z = 2.
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c) Dit logy x = t & x = 2!, phuong trinh trd thanh :
3\t
logy(6' +3") =t < 6"+ 3" =2' < 3" + (2> =1 (%)

Ta c6y = 3t + (%)t 13 ham s6 dong bién trén R va y = 1 14 ham s6 hang.

Lai 6 t = —1 la mot nghiém ctia (x) nén () c6 nghiém duy nhat t = -1 =z = ¢.

Vay phuong trinh c6 nghiém duy nhat z = ¢.

7 l=6u—-5 (1)

7w l=6x—-5 (2)

Trit theo vé (1) va (2) ta c6: 771 — 7471 = 6u — 62 < 7% 4+ 62 = 7%~ 4 6u (x).

Xét ham s6 f(t) = 771 + 6t tren R ¢6 f/(t) = 771 In7 +6 > 0,Vt € R nén dong bién trén R.
Do dé (%) & f(z) = flu) e z=u=T7"1=62-5< 71 -6x+5=0.

Xét g(x) =71 =6z +5c6 ¢'(x) =71 In7 —6; ¢"(x) =71 1In®7 > 0,Vz € R.

Do d6 ¢'(x) c6 nhiéu nhat mot nghiem trén R nén g(x) c6 nhiéu nhat hai nghiem tren R.
Nhan thay g(1) = g(2) = 0, do d6 phuong trinh c6 hai nghi¢gm = =1 va z = 2.

d) bat v — 1 = log;(6x — 5), phuong trinh tré thanh {

3.35. Gidi cac phuong trinh, bat phuong trinh sau :

a) logs x + (z — 4)logex — x + 3 = 0; b) (z +2)logs (x + 1) + 4 (z + 1) logs (x + 1) — 16 = 0;
c) logy (1 4+ v/z) = logsx; d) logyz < logs (2 + /).
Lo giai.

a) Dit logy # = ¢, phuong trinh tré thanh: 2 + (z — 4)t — 2 +3 =0 (x).
Co6A=(x—4)2—4(—x+3)=2>—42+4 = (r —2)% nén () c6 nghiem [ iiil))—:v .
Véit=1=logyr=1r=2;viit=3—-—r=>logyr=3—-—x & z=2.

Vay phuong trinh c6 nghiém duy nhat x = 2.

b) Dat logs(z + 1) = ¢, phuong trinh tré thanh: (z + 2)t2 + 4(x + 1)t — 16 = 0 (*).

=—4
C6 A =4(x +1)? + 16(x + 2) = 422 + 24z + 36 = (22 + 6)% nén () c6 nghiem [ I;_ 4
= T2
80 4
Voit=—-4=1 )=-Adsezr=—Fviit=——7=1 1) = Sxr=2
i ogs(z +1) x 8081,V1 12 ogs(z+1) 23257
Vay phuong trinh c6 hai nghiém z = —31 va xr = 2.

c) Dat logs = t < o = 3!, phuong trinh trd thanh:
t
t 1\ 3
log2<1+@> :t@1+<\/§) =2 & <) + <f> =let=1

Véit=1=loggx =1 =23
Vay phuong trinh c6 nghiém duy nhat x = 3.
d) Dat log; * = t & x = 7', bat phuong trinh trd thanh:
t
t 1\* 7
t < logs (2+ﬁ) &3t <2+ (ﬁ) @2(3) + <\3[> >let<?

V6it<2=logrx <2 0<x <49,
Vay bat phuong trinh c¢6 tap nghiem S = (0;49).

§6. Hé Phuong Trinh Mu Va Loégarit

3.36. Giéi hé phuong trinh sau :

3vtl _ 92 — 5 42072 _ 9207y 4 gy —
& { 47639 +2=0 DI gtz _gomtty_ g
C){log(g;2+y2):1+log8 _ d){xz_yzzz '
log (z +y) —log (z —y) = log3 ’ logy (z +y) —logg (z —y) =1
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L3i giai.
3.3Yy =245 1
a) Ta c¢6 hé tuong duong : + ( )
4% —6.3Y+2=0 (2)
2T =4

2% = —2 (vo nghiém) cr=2=y=1

Thay (1) vao (2) ta c6: 4* —2(2*+5)+2=0< [
Vay hé da cho c6 nghiém (z;y) = (2;1).

420% _16.47% 29 + 16.22Y = 16
4.22Y _ 3.47° 9V — 16

u? — 16uv + 1602 =16 (1)

b) Ta c6 hé tuong duong :

Dt u = 47", v = 2¥ (u,v > 0), hé tré thanh {

40? — 3uv = 16 (2)
Trit theo vé (1) va (2) duge u? — 13uv + 1202 =0 & (u —v) (u — 12v) = 0 < [ Z i 11)21} .
47 =4 = +1
Véi u = v thay vao (2) dugcu =v=4= ="
2% — 4 y =2
Véi u = 12v thay vao (2) duge —32v? = 16 (vo nghiem).
Vay hé 6 hai nghiem (z;y) = (1;2), (z3y) = (—1;2).
\ +y* =180 2+y? =80 (1
c¢) Dieu kién = > y, > —y. Ta c6 hé tuong duong Tty N ty ( )
z+y=3(—-y) x =2y (2)
N 9 y=4 r=28
Thay (2) vao (1) duge 5y* = 80 < [ Y= —4 = [ 7= —8 (logi)
Vay h¢ c6 nghiem (z;y) = (4;8).
logy (z +y) +logy (z —y) = 1 (1)

d) Diéu kien z >y, z > —y. Ta ¢6 hé tuong duong .
logy (z +y) —logz2.logy (z —y) =1 (2)
Trit theo vé (1) va (2) duge (1 + logg2) logs (z — y) = 0 < log, (x — y) = 0.

3

L r—y=1 =5

Vd1log2(x—y):0:>log2(x+y):1:>{ rty—2 & yzg .

31
Vay h¢ c6 nghiem (7;y) = <2; 2)-
3.37. Giai hé phuong trinh sau :

2) -3 =y—-z ) 3 — P =29 27 )
P 4ay+yt=12" (' +1) (VP +y—-1)+z@y—2)=1"

0 rH+V2—2x+2=3""141 _ d){ln(1+$)—ln(1+y):1‘—y
y+Vy2 -2y +2=3"14+1 " a? —12zy +20y* = 0 '

Lai giai.
F+r=3"+y (1)
2ty +yP =12 (2)
Xét ham s6 f(t) = 3"+t tren R c6 f/(t) = 3'In3+ 1> 0,Vt € R = f(t) dong bién trén R.
Do dé (1) & f(x) = f(y) & x =y thay vao (2) tacé 322 =12 < v = +2 & y = £2.
Vay hé da cho c6 hai nghiem (z;y) = (2;2) va (z;y) = (—2; —2).
R T (1)
(2*+1) (PP+y—-1)+ay—2)=1 (2)
Xét ham sb f(t) =3 + 2! tren R ¢6 f/(t) = 3t +2!In2 > 0,Vt € R = f(t) dong bién tren R.
Do d6 (1) & f(x) = f(y) & x = y thay vao (2) ta co:
(a:4+1) (x2+:z—1)+:c(x—2):1@x6+x5—$4+2$2—x—220
et (@®-1)+z(@*-1)+2(2*-1)=0
<:>(x2—1) (x4—|—:c3+x—|—2):()
r==1
(2? —I—:L‘)2 + (2% - 1)2 + (£ +1)*+2 =0 (vo nghiem)

a) Ta c¢6 hé tuong duong {

b) Ta c6 hé tuong duong
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Véiz = £1 = y = +1.
Vay hé da cho ¢6 hai nghiém (z;y) = (1;1) va (z;y) = (—1; —1).
Va2 —2r+2=3v"14+1 (1
c) Ta c6 hé Ve Tt 1+ ()
y+Vyr—2y+2=3"1+1 (2
Trit theo vé (1) va (2) ta c6: 2+ Va2 — 22 +2+ 3% L=y +/y2 — 2y + 2+ 31 (3).

) t—1
Xét ham s6 f(t) =t +Vt2 -2t +2+ 3" tren Reo f/(t) =1+ W +3711n3 > 0,vt € R.
—2t+

Suy ra f(t) dong bién trén R.
Do d6 (3) < f(x) = f(y) © x =y thay vao (1) tacé: o + Va2 — 20 +2=3""141=0 (4).
bit 2 — 1 = u, phuong trinh (4) tré thanh: v + vVu? +1=3% < In (u +Vu? + 1) —3"=0 (5).

Xét ham s6 f(u) = In (u—i— Vu? + 1) — 3" trén R.
1

Co f(u) = ——

i) Vu? +1

Do d6 phuong trinh (5) ¢6 nghiém duy nhat t =0=zr=1=y = 1.
Vay hé c¢6 nghiem duy nhat (z;y) = (1;1).

—In3 < 0,Vu € R = f(u) nghich bién trén R.

n(l+z)-z=h1+y)-y (1)
2?2 — 120y +20y2 =0 (2)
1

— 1 ft)=0st=0.
L f()=0et=0

d) Diéu kien z > —1, y > —1. Ta c6 hé tuong duong {

Xét ham s6 f(t) =1In(1 +¢) — ¢ trén (—1;+00) 6 f'(t) =
Bang bién thién :

t -1 0 +o00

+ 0
0
£) / \

Tu bang bién thien ta thay f(t) dong bién trén (—1;0] va nghich bién trén [0; +00).
Hon nita (2) & 122y = 22 +20y2 < 0. Do d6 (1) & f(z) = f(y) &z =y.

Véi z = y thay vao (2) duge x =y = 0.

Vay hé c6 nghiém (x;y) = (0;0).

e’ —eY=In(l+z)—In(1+y)

Y- —a c6 nghiém duy nhat.

3.38. Chiung minh v6i moi a > 0, hé {
Loi giai. Diéu kien z > -1, y > —1.

et — e +In(l+2)—In(l+a+z)=0 (1
y=z+a (2
Xét ham s6 f(z) =e*t* —e* +In(1+2) —In(1 +a+ z) trén (—1;+00).

Ta c6 f(z) lién tuc trén (—1;4+00) va lim f(z) = —o0; lim f(z) = +o0.
z——17F T—+00

Ta c6 hé tuong duong

~— ~—

Suy ra f(z) c6 nghiém trén (—1;+00).

1 a
Lai ¢6 / — orta T o —eT(e% — 1]

aled filw) = = 4 o~ i T VY a0
Do d6 f(z) c6 nghiém duy nhat trén (—1;+00).

Vay hé da cho c¢6 nghiém duy nhat (dpcm).

> 0,Vx > —1.

CAC BAI TOAN THI
3.39. (THPTQG-2015) Giéi phuong trinh log, (2% + z + 2) = 3.

r=2

Loi giai. Phuong trinh da cho tuong duong véi 22 + 2 +2=8 < —_3

Vay phuong trinh c6 hai nghiém = = 2, x = —3.
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3.40. (D-2014) Giai phuong trinh log, (z — 1) — 2log, (3xz — 2) +2 = 0.
Loi giai. Dieu kiéen z > 1. Khi d6 phuong trinh da cho tuong duong vdi :
logy (r —1)+2=1logy (3x —2) 4 (x—1) =3x — 2 < x =2 (théa méan)
Vay phuong trinh ¢6 nghiém z = 2.
3.41. (CD-2014) Giai phuong trinh 32241 —4.3% + 1 =0.

xr __ —
Lai giai. Phuong trinh da cho tuong duong véi 3.3%2% —4.3* +1=0 < [ gw e [ i B 0 1
=1 = _

Vay phuong trinh c6 hai nghiém ¢ =0, x = —1.
2 4+2y=4r—1

3.42. (B-2013) Giai hé phuong trinh
2logs(z — 1) —log s5(y+1) =0

2?42y =4r—1 (1)

logg(z — 1) =logs(y +1) (2)
T (2) tacoz—1=y+ 1< y=ax—2 thay vao (1) dugc :

Loi giai. Diéu kien > 1, y > —1. Ta c6 hé tuong duong {

= —1 (loai)
3

SIS

242 —2)=4r—- 1< {
Vay hé ¢6 nghiem duy nhat (z;y) = (3;1).
1
3.43. (D-2013) Giai phuong trinh 2log, x + log%(l —x) = 3 log 5 (z —2y/x +2).

Loi giai. Dieu kien 0 < z < 1. Phuong trinh da cho tuong c’[u’dng véi :

=2 — 2T +2

logyz? — logy (1 — v/z) =log, (z — 2v/z +2) & \f

x

) i

1-—
= (;
{ ¢ - = —1 (v nghiem)
{

g

x——l—i-\f

V= —1—+/3 (vo nghiém)
=4 — 2/3 (théa méan)
Vay phuong trinh ¢6 nghiem = = 4 — 2v/3.
3.44. (CD-2012) Giai bat phuong trinh log,(2z). logs(3z) > 1
Loi giai. Bat phuong trinh da cho tuwong duong véi :

(14 logyx) (1 4 logzz) > 1 < (1 + logyz) (1 + logg2.logyz) > 1
< logyx (logg2.logyx + logs6) > 0

logyz < —logs6
logox > 0

1
z>1

. 1
Vay bat phuong trinh c6 tap nghiém S = (0; 6) U (1; +00).
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3.45. (CD-2011) Gii bat phuong trinh 4% — 3,27 FVe? =203 _ yl+va?=22-3 ),
L&i giai. Bat phuong trinh da cho tuong duong véi :

2x7\/2272x73 >4
98—V#?=22=3 < _1 (vo nghiém)

Sr—Vr2-2r-3>2
r—22>20

e 22-22-3>0
2% — 22 —3 < (z—2)°

4w—\/x2—2:p—3 _ 3'21—\/12—21—3 —4>0e

T =2
=3
A < -1
7

I<§
©3<w<;

~ 4 N 2 oia s _ L7
Vay bat phuong trinh c¢6 tap nghiém S = [3, 5).

a1 . logo By —1) ==
3.46. (B-2010) Giai hé phuong trinh { 47 497 = 32 .
3y—1=2* (1)
47 4+2° =3y% (2)
y =0 (loai)
1 .

N 1
Lai giai. Dieu kién y > 3" Hé da cho tuong duong véi {

Thay (1) vao (2) tacd (3y — 1) +3y — 1 =3y* & [
1 1 2
Siy=5=2"=; =—1.
Véi y 2=> 2<:>x 1
22 —dr+y+2=0

3.47. (D-2010) Giai hé phuong trinh { 2og, (z — 2) — log zy = 0 °

2 —dzx+y+2=0 (1)

Loi giai. Diéu kien x > 2, y > 0. He da cho tuong duong véi { 0 @)
xTr — =

Thay (2) vao (1) tacé 22 —dz+2—242=0% [ ifg (0ai) y=1.
Vay hé ¢6 nghiem (z;y) = (3;1).
oe 1o . log, (22 + 3%) = 1+ log, (zy
3.48. (A-2009) Giai hé phuong trinh { 3x22_£y+y2 Z ;1 2 (zy) ‘
N $2+y2:21’y r=1y T =1y
Loi giai. Dieu kién zy > 0. Ta ¢6 he tuong duong { ) SS9, &
¢ —xy+y =4 y- =4 y==+£2

Vay hé c6 hai nghiem (z;y) = (2;2), (z;y) = (—2; —2).
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