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Chuong 2
HAM SO LUY THUA-HAM SO MU VA HAM SO LOGARIT

A.LY THUYET
2.1 Liiy thita-Ham s6 liiy thira

2.1.1 Luy thiua

V6i a, b 1a cac s6 thuc duong, m, n 1a nhiing s6 thuc tuy v.

@' =ag-a-a--q
—————

n lan

o(;) -5-(2)

9 a™ - q = aern

Ga%:{L/a_m

Vu(z)

O [u@) =1=2"=1, {x%()

@ Va- Vb= Vab

© (V"= Var

m Néua > 0thi a™ > a” < m > n.

két qua so sanh ctia "W/a va "¥/b.

s NéuO<a<1thiad®>a"<m<n.

a Néu a < 0 thi @™ chi xac dinh khi Vm € Z.

» Dé so sanh "W/a va "/n. Ta sé dua 2 cin da cho vé cling bac n (v6i n 1a boi s6 chung
clia ny va ny)= Hai s6 so sanh mdi lan lugt 1a VA va ¥/ B. Tt d6 so sanh A va B =

v

v6i phan 1ai cia ki trude.

2.1.2 Ham sé liy thwa: y = =°

© S6 tién nhan dugde ca goe va lai sau n ki han gii 1a| A(1 + 7)"
@ So tien 1ai nhan duge sau n ki han gtii la |A(14+7r)" — A= A[(1+7r)" —1]

Cong thiic 1ai kép: Lai kép 1a phan 1ai ciia ki sau dudce tinh trén so tién goc ki trude cong

a>0

a<0

@ Tap xac dinh: D = (0; 400)

@ Tap xac dinh: D = (0; +00)

© Su bién thien: ' = a.2® ! >0

© Su bién thien: 3y = a.2* ! <0

Gidi han dac biét
m lim 2 =0; lim 2% =400

Gidi han dac biét
m lim 2% = +o0; lim 2% =0

z—0+ T—+00 z—0* T—+00
©® Tiém can: ©® Tiem can:
» Khong c¢6 a TCD: Truc Oz; TCN: Truc Oy

@ Bang bién thien

@ Bang bién thien
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Yy \
+0oo
® Do thi
y a>1 a=1
0<ax<l1
1 a=0
E a<O0
o 1 T
S6 mi Tap xac dinh
a =n (n nguyén duong) D=R
a =n (n nguyén am) D =R\ {0}
a 1a s6 thyc khong nguyen D = (0; +00)
/\Chy y: y = z= khong dong nhat véi y = /z, (n € N)

2.2 Logarit

2.2.1 Kién thie co ban

1) Dinh nghia
O Vsil<a#1l b>0taco |log,b=a<b=a"

0<a#1
b>0

® Chu y: log, b c6 nghia khi

© Logarit thap phan: [1gb = logb = log,, b

@ Logarit ty nhién (logarit Nepe): [Inb = log, b

2) Tinh chéat

Cho 0 <a#1vab, ¢c>0.Khido:
Néu a > 1 thilog,b>log,c<b>c | Néu0<a<1thilog,b>log,ceb<c

elogale|@logaa:1 Glogaab:b|ga1°gab:b

3) Cac qui tac tinh logarit
Choa>0vab, c>0.Ta co:

b
@ log, (b.c) =log, b+ log, c | @ log, <E> = log, b — log, ¢
@® log, v* = a.log, b @® log, b° = 2.1og, |b|

4) Céac cong thiic ddi co sb
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Cho a,b,¢ > 0va a,b+# 1. Ta co:

log, c 1
M log, b 8a log, a
log. b.1 ] log b= 20
0} .10 =10 o) =
@® log, b.log, c =log, ¢ @ log, o

1
@ log.. b= o log, b, (o #0)

@ log: b= —log, b

1 b p
log,aa = — log,. b° = = log, b; log .a? =5
® log,o o=~ : D log, —log, b; @ log a” = ~
@ logab _ i i @ alogbc — Clogba
log,c log, c

2.3 Ham s6 mia-Ham sb logarit

2.3.1

Ham s6 mi: y = a®, (0 < a #1)

a>1

0<a<l1

@ Tap xac dinh: D =R

@ Tap xac dinh: D =R

© Su bién thién: ¢ = a*.Ina > 0
m Gi6i han dac biét:

» Gidi han dac biét:

lim a®* =0; lim a® = +o0 lim a” = +o00; lim a” =0
T——00 T—++00 T——00 T—>—+00
s Tiém can: s Tiém can:
TCN: Truc Ox TCN: Truc Ox
© Bang bién thien: © Bang bién thien:
T |—o0 0 1 +00 T |—00 0 1
Y + Y -
a—" e e T
® Do thi: ® Do thi:
Y= a® Y= a”*

2.3.2 Ham sb logarit: y = logaz, (0 < a # 1, x > 0)

a>1

0<a<l1

@ Tap xac dinh: D = (0; +00)

@ Tap xéc dinh: D = (0; 4+00)
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Ham so ma va ham so logarit

Gidi tich 12

© Bang bién thien

. 1 B I
® Su bién thien: ¢y = >0 ® Su bién thién: ¢y = <0
z.lna z.lna
» Gidi han dac biét: » GiGi han dac biét:
mli%{r log, x = —o0; xll)grnoo log, z = +00 mlgg{r log, x = +00; xl_l)I_Eloo log, xr = —o0
s Tiém can: s Tiém can:
TCD: Truc Oy TCD: Truc Oy

© Bang bién thien

O<axl1

y=log,z

2.3.3 Bang dao ham

DPao ham

Pao ham hgp

© Ham s6 liy thita: (2%)" = a.207!

© Ham liy thira: (u®) = c.u® "/

© Ham s6 mii:
w (a®) =a.Ina
m(e®) =¢®

© Ham s6 mit:
n (a%) = a% Inau
n (") = e

£ 1
@ Ham s0 logarit: (log, z) =

r.lna

7
@® Ham s6 logarit: (log, u)’ = 4
w.1na

B. BAI TAP TU LUAN
2.4 Bai tap ve lay thira
2.4.1

Dang 1: Tinh gid tri biéu thic

Lai gidi.

Bai 1. Tinh gia tri cac biéu thiic sau:

Vi du 1. Tinh gid tri bidu thite: A = 43+V2. 21-V2. 0=4-V2

Hight school iShool Rach Gia (Suwu tam va bién soan)
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23 .9-1 -3 . r4
a) A= (87:87) — (33.37). b) B = el .
(10-3 : 10-2) — (0, 24)
c=(5%)+][0,2%" O pog-omy (LY (1)
C) —( 5)+|:())4] ) = + ﬁ = @ .
e) E=0,001"3 —(—2)"2.645 —83 +(9°)2. f) F =2235.8V5,
B 5 a2 B 102+V7
g G=\v3(VV3: V)" W B =
3 1 —0,75 .
i) I=1(0,04)"""—(0,125)73. i) J= <16> +(0,25)72,
k) K = 43+V2 91-v2 9—4-V/3 ) L= 23 9-1 4 53 54
10-3:10-2 — (0,25)°
—0,75 N
m) M = (116> +(0,25)7% +(0,04)™° n) N = ((\/B)ﬁ) {L A=A T
V3.3 V3 =z 9\ 2
O — 0 Qﬁ P — O, 5 -4 6250,25 - ()
°) 05 * /3 p) (0.5) 4
1\? 1\7%% ) 1\"5 [19\°2
=641 — = [ == = (0.25)" 2 il B
DE=E 4+<255) <81> Rl 5)”(32) (2)
1 _1
s) 5:256‘0775—<125> ’ t) T=7+5v2+ 752
_2
u) U =42 + 83 v) V= (322)°
—18)7. 24 (=50)3 1255 - (—16)3 - (—2)3
W)W:( 8)4 (=50) x) X = 5°-(-16) (4 )
(—25)*- (—4)° 25%[(—5)?]
4
I CICE) ) g B35
- - 2
V32 (VV3) - VI8 937 \/6
Vi du 2. Cho 9% +97® = 23. Tinh gi4 tri biéu thtc: K = m
Loi giai.
Ta o6 97497 = 93 & 074 — — 23 & (3%)"+ L e (37)? + ELENP e P
1)? 1
23 & (3”4—) =52=(3*+ — =5|
3@ 3¢
5430 4
T4 37" 3z 1
Tees k= 3FEHET TG _svs 105
0 il — (3% + > B B
33:
Dap so | K = —;
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Bai 2. Tinh gia tri ctia céc biéu thiic sau:

; 10 —2* —277

a) Cho 4* +47% = 14. Tinh gia tri cta bieu thic P = ———————.
342042

_ ) e oz , 4-5%-57"

b) Cho 25”7 +25~% = 7. Tinh gi4 tri cla bieu thic P = ————.
945457

c¢) Tinh gia tri ctia biéu thic P =
d) Tinh gia tri ctia biéu thitc P =

e) Tinh gia tri clia biéu thitc P =

7—|—4\/§)2017 (7_4\/§)2016.
9+4\/3)2017 (9_4\/3)2016.

f) Tinh gia tri ctia biéu thitc P =

(
(
(5 2v6)™" (5 + 26)™".
(1 V3™ (3 V)"

(

g) Tinh gia tri clia biéu thiic P =

Vi du 3. Cho ham s6 f(x) = i € R vaa, bthoa a+b=1. Tinh gia tri f(a)+ f(b).
Loi gii.
ge gi-e ge 9
T P b 1-a 1— _
2c6 fla)+ f0) == fla)+ 1 =) = gyt a3 T Gy 3 T gt 30
e 3 9943
C9°+3  3+9¢ 9043
Dap s6 | f(a) + f(b) =1
Bai 3. Tinh gia tri ctia bicu thiic sau:
. 4
a) Cho ham s6 f(z) = ilx o N "
Tinh P = .- — — ).
nh tong f<100) +f(100> +f(100> +f<100>
. 47
b) Cho ham s6 f(x) = ilm o N o
Tinh téng P = f<100>+f<100> +f<m)+f<r.o>
. 9*
Cho ha 0 = .
¢) Cho ham s6 f(z) 9::;_,_3

Tinh tong P = f< )+f( )

41
4= 4 92°

1 2
Tinh tong P = f <2017> +f (M) +

d) Cho ham s6 f(z) =

by (2015) +f (2016)
2017 2017 )"

2.4.2 Dang 2: Pon giin biéu thic

|
405

a®® +2 ao® —9)
a+2-a%+1 a-—1

Vi du 4. Don gian biéu thic: P = (

Hight school iShool Rach Gia (Suwu tam va bién soan) Trang 8
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Loi giai.

p_ va+2 Vva—2 ]'\/5—1—1
(Va+1)? (a+1)(Va-1

a—+va+2y/a—2—ya+2 1

a—1 e a—1 a a-—1

~—

Bai 4. Don gian cac biéu thitc sau:

) A a05 + b5 n 2.5
a =
a—> %’ 4 p0,5
b)B—( a’? + 2 a075—2) a’?+1
“\a+2-a%+1 a—1 a®s

2.4.3 Dang 3: Luy thwa huu ti

Vi du 5. Viét biéu thiic sau véi dang liiy thita véi s6 mit hitu ti: P = /22 - /2, (z > 0).
Lai giai.

nThuC hién tit trong ra ngoai tit | V/a™ = an va a™.a" = a™t" |, J

o Cdch 1: P = /22 ¥z = Va2as = {l/x—%z xiz.

o Cich 2: PP =02z =P2 =382 =2"= P =g%2

sl

a)A:5§-3%. b) B =2 V2v2. c) C =y

>

5b2-

S

d) D = v/Va8. e) E

. f) F=/2018.¢ ——.
G ) 2018

g) G= \4/.15.\3/:[,‘2.\/?. h) H = z./z.{/x.\/. i) I =+/xb.v/x2.v13.

2
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(xﬁ—l)\/g""l
i) J= Vo vadVad k) K =\ ayxy/ay/x x5, 1) L=——t——
RVERYES X6, gy T pCTeY 2

2.4.4 Dang 4: So sanh cdp s

Vi du 6. So sanh cap s6 sau: 2V2 va 2V3.
Loi giai.

2>1
Ta C():{ = 2V3 5 9V2,

V3>12

Vi du 8. So sanh cap s6 sau: 27 va 3.
Loi giai.

3> 2
Ta co =37 > 27,

>0

Vi du 9. So sanh cap sb sau: (\/5)_7r Vi, (\/g)_ﬂ.
Lai giai.
Ta c6 { V2<VB s (VA

<0

Bai 6. So sanh cac cip sb sau:

a) 47V3 va 42 b) 2V3 va 217 ¢) 22val
1\ 14 1 V2 1\™ 1\ 314
13)"1 va 1 ) v (- ) (=) wa(=
d) (0,013)~" va e) (2) va <2> ) (9) va (9)

Hight school iShool Rach Gia (Suwu tam va bién soan) Trang 10
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1\ V2 1\ V3
o) (g) va <§> h) /10 va ¥/20 ) V5 va 7
i) V1T va ¥/28 k) v/13 va v/23 1) 4V5 va 4V7
2 6
V3 s ) f s (5 —2v3 oy £E-3V2
m) (0,01)"V* va (10) n) (4) va <4) 0) 5 va 5
p) 5300 vi 8300 q) (0,001)~2 va /100 r) 4V2 va (0,125)" V2

$) (V3)~* va (v2)-5 ) (‘-l> T <§>5 W) (0,02)-10 va 501!

Bai 7. So sanh cac s6 mi sau:

a) (3,2)™ < (3,2)" b) (v2)" > (vV2)"

2.4.5 Dang 5: Bai todn thuc té

Coéng thitc 1ai kép: Lai kép 1a phan 1ai ctia ki sau dude tinh trén sb tien goc ki trude
cong vdi phan 1ai ctia ki trude.

© SO tién nhan duge ca gde va lai sau n ki han g 1a | A(1 + )"
©® S6 tién 1ai nhan duge sau n ki han g la |A(1+7)" — A= A[(1+7r)" — 1]

v
Vi du 10. Ba Mai gtii 50 trieu vao tai khoan dinh ky tinh 1ai kép véi 1ai suat 14 8% /nam.
Tinh s6 tien lai thu duge sau 15 nam.

Loi giai.
36 tien lai thu duge sau 15 nam: 50. [(1 + 8%)" — 1] ~ 108.6(tricu)
Dap sb6 |~ 108.6(tricu)

Bai 8. Mot ngudi lan dau gtii vao ngan hang 100 trieu dong véi ki han 3 thang, 1ai suét
2% /mot quy. Biét ring néu khong rut tién ra khéi ngan hang thi ci sau méi quy so tien 1ai
sé duge nhap vao goc dé tinh 1ai cho quy tiép theo. Sau ding 6 thang, ngusi dé gii them
100 tricu dong véi ki han va lai suat nhu truée do. Téng s6 tien ngusi dé nhan duge 1 nam
sau khi gtii tién (ca von 1an 1ai) gan nhat v6i két qua nao sau day?

Bai 9. Bac An dem gtii tong s6 tién 320 trieu dong & hai loai ky han khéac nhau. Béac gti
140 trieu dong theo k¥ han ba thang véi 1ai suat 2,1%/mot quy. S6 tien con lai bac An gii
theo ky han mot thang véi 1ai suat 0, 73%/mot thang. Biét rang néu khong rut tién ra khoi
ngan hang thi cit sau mdi ky han sb tién lai sé duge nhap vao goc dé tinh lai cho ky han
tiép theo. Sau 15 thang ké tit ngay giti bac An di rat tien. Tinh gan ding dén hang don vi
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tong so tien 1ai thu duge ctia bac An.

Bai 10. Mot nguoi lan dau gui vao ngan hang 100 trieu dong véi ki han 3 thang, 1ai suat
2% /mot quy theo hinh thitc 1ai kép. Sau ding 6 thang, nguoi d6 giii them 100 trieu dong
v6i k¥ han va lai suat nhu truée do. Tong s6 tien ngusi dé nhan duge 1 nam sau khi gii
tién 1a bao nhiéu?

Bai 11. Mot nguoi gui 50 tricu dong vao mot ngan hang véi 1ai suat 6% /nam. Biét ring
néu khong rat tien ra khoéi ngan hang thi cit sau moéi nam so tién 1ai sé dude nhap vao goc
dé tinh 1ai cho nam tiép theo. Héi sau it nhat bao nhiéu nam ngudi d6 nhan duge s6 tién
nhiéu hon 100 trieu dong bao gom cad goc va 1ai? Gid st trong sudt thoi gian gii 1ai suat
khong dbi va ngusi do khong rit tién ra.

Bai 12. Dau nam 2016, 6ng A thanh lap mot cong ty. Tong sb tién ong A dimng dé tra
luong cho nhan vién trong nam 2016 14 1 ty dong. Biét ring ci sau moi nam thi tong s6
tien ding dé tra luong cho nhan vién trong ca nam dé tang them 15% so v6i nam trudc.
Héi nam nao dudi day la nam dau tien ma toéng s6 tién ong A ding dé tra luong cho nhan
vién trong cd nam 16n hon 2 ty dong?

Bai 13. Anh Nam mong muén riang sau 6 nam sé c6 2 ty dé mua nha. Héi anh Nam phai
glii vao ngan hang mot khoan tién tién tiét kiem nhu nhau hang nam gan nhat véi gia tri
nao sau day, biét rang 1ai suat ctia ngan hang 14 8% /nam va lai hang nam dugce nhap vao
von.

Bai 14. Ong A muén sau 5 nam c6 1.000.000.000 dong dé mua 6 to6 Camry. Hoi réing ong
A phéi giii ngan hang méi thang (s6 tién nhu nhau) la bao nhieu? Biét 14i suat hing thang
12 0.5% va tién 1ai sinh ra hing thang dudc nhap vao tién von.

Bai 15. Ong Viét vay ngin han ngan hang 100 triéu dong, véi lai suat 12%/nam. Ong
mudén hoan ng cho ngan hang theo cach: Sau ding mot thang ké tit ngay vay, ong bat dau
hoan ng; hai 1an hoan ng lién tiép cach nhau ding mot thang, s6 tién hoan ng 6 mdi lan 1a
nhu nhau va tra hét tién no sau ding 3 thang ké tit ngay vay. Hoi, theo cach do, sé tién m
ma ong Viet sé phai tra cho ngan hang trong mdi 1an hoan ng 1a bao nhiéu? Biét rang, 1ai
suat ngan hang khong thay déi trong thoi gian ong Viéet hoan ng.

Bai 16. Mot ngudi dan ong vay von ngan hang véi s6 tien 100000000 dong. Nguoi doé du
dinh sau ding 5 nam thi tra hét ng; Sau ding mot thang ké tit ngay vay, ong bat dau hoan
ng; hai lan hoan ng lién tiép cach nhau ding mot thang, s6 tién hoan ng 6 mdi lan 1a nhu
nhau. Hoi, theo cach d6, s6 tien a ma ong sé phai tra cho ngan hang trong mdi lan hoan ng
la bao nhieu? Biét 1ai suat hang thang la 1,2% va khong thay doi trong thoi gian ong hoan
ng.

2.5 Bai tap ve logarit
2.5.1 Dang 1: Tinh gid tri biéu thic

1. Nhém cong thic dinh nghia

®a"=b>0< z=1log,b (mi thanh log) ©® log, r = b= x = a® (log thanh mil).

©log,1=0 ®log,a=1

e loga ab = e alogab —b

(7 logaa af = é (s aloss ¢ — logya = b= l08a b
(0%
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Vi du 11. Tinh gia tri ctia biéu thiic P = log, 4 - logy 2.
L&i giai.
1
Ta ¢ P = logy 4 - log1 2 = log, 22 . logy-22 = 2" (——) =-1

Dép 55

Vi du 12. Tinh gi4 tri ctia biéu thiic P = 419823,
LJi giai.

Ta o6 P = 4823 — 42lom:3 — (log23)® — 32 _ g Dap sb

Bai 17. Tinh gia tri clia cac biéu thic sau:

1
a) A=log,4- log1 2 b) B = log, S logy, 9 c¢) C =log, V/\a
d) D = 4los23 4 glogvs? ) E=1log, 58 f) F =27"%62 4 4loss27

log,s a - log,a as . o o
g) G= logs h) H =log; 6-logg9-logg2 i) [ = 92loss2Flogs: 5
J) J = 81log35 + 27log9 36 + k) K = 2510g56 + 4910g78 l) I = 53—210g54
34log9 7
m) M = 93 4 4T n) N = log, 3. log, 36 0) O = 31+logs 4 42-logy 3

Bai 18. Thuyc hién cac phép tinh sau:
a) A =lg(tan1°) + lg(tan2°) + - - - 4 lg(tan 89°)

b) B = logg [log, (log, 16)] - log; [logs (log, 64)]

1
c) C=2logy6— §log% 400 + 3log, /45

2.5.2 Dang 2: Bién doi logarit

2. Nhém coéng thitc bién d6i

. b
@ log, (b.c) =log, b + log, ¢ (tich=tong). |@ log, o= log, b — log, ¢ (thuong=-hiéu).
........................................................ [
@ log, b* = a.log, b (trén=-trén) O log,. b = —.log, b (dudi=dudi)
a
© log, ; = —log,b 0@ log,. b’ = Zlog, b

Vi du 13. Bién ddi biéu thiic sau P = log,(37) — log,(47).
057
’ 3x 3
Ta c6 P = log,(3z) — log,(4x) = log, T log, a
T
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Bai 19. Thuyc hién ca phép tinh:
a) logs(2z) — log,(8x) b) log(6a) — log(4a) c) In(5b) — In(2b)

2 2 2 3
Vi du 14. Khai trién biéu thic P = log, %
oAl
2 3
Ta c6 P = log, % =log,(2a®) — log, b = log, 2 + log, a® — log, b = 1 + 3log, a — log, b.

Dap s6 |P =1+ 3logya — logy b

Vi du 15. Khai trién biéu thiic P = log®5(2a).
Loi giai.
Ta c6 Q = log’5(2a) = [2 log,(2a)]* = [4 (1 + log, a)2] =4 (14 2logy a+log; a).
Dap s6 |Q =4 (1 + 2log2a+log§a)

Bai 20. Khai trién cac biéu thic sau:

a) log,(2a) b) log,(27x) c) log,(8a?) d) log;(27a%)
3
e) logs(125a°) f) log(100a*b®) g) loga (;) h) log ;(2a)
i) log ;5(9a*) j) logss(27a°%) k) log z(9v/a) 1) log,(125ab%)
92 Y 27a? 27a3
m)log; o n) log,. 2 o) logs N p) log, e
4av” 9a?’ 8e3\/a 16e*°D
q) log, r) log37 s) In = t) In /e

Bai 21. Khai trién cac biéu thic sau:

a2
a) logf/i (g) b) log%/i(Qa)
4
c) logs(3a) — 10gé(27a) d) log?(2a?) —log>5 -
T 3a\?
e) logf/g(27x) + log%(?)x) + logs (27) f) log%/?—) <b>
a’ a

Vi du 16. Cho loggz = 2log, 5a + log% b. Tinh x theo a va b.
Lai giai.
Ta c6: logsx =2 logg% a+logs—1 b = 4logga — logy b = logs a* — log, b
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Vi du 17. Cho log, b = 2 va log, ¢ = 3. Tinh gia tri biéu thitc P = log, (a?.b%.c*).
Li giai.
Ta c6 P =log, (a®.b*.c*) = log, a® + log, b + log, ¢* = 2 + 3log, b + 4log,, c.

= P=2+3.2+4.3=20. Dap sb | P = 20|

Bai 22. Tinh gia tri biéu thitc thoa diéu kien cho trude.
a) Cho log, z = log, ab* — log, a®b. Tinh x theo a va b.
b) Cho log, b = 3 va log, c = 5. Tinh P = log, (ab3c%)
c¢) Cho log, b= 3 va log, c = 4. Tinh P = log, (ab*c®)
d) Cho log, b = 2 va log, ¢ = 5. Tinh P = log, (a®.Vb3.V/c?)
e) Cho logya =4 valogyb= 2. Tinh P = 2log, [logy(8a) + 9] +log, b?

1
f) Chologga =2 valogyb= . Tinh P = 5logs [logs(3a)] + log: b?

w

1 12
g) Cho log;a =6 va loggb = —. Tinh P = 3log; {log5 <5 + 28)} + 2log 5 (36\/1_))
a

W

3. Nhém (%01 %d SO
0g,
O log, :log—a @ log, b.log, c = log, c
C
.............. e
elogab_ ea &b ¢ — 'O8b
log, a

Vi du 18. Cho log, x = 2 va log, z = 3. Tinh gi4 tri bicu thitc P = log,, = + log% x.
Loi giai.

1 1 1 1
T /P:l l a = =
aco O8ap T + 1084 7 logxab+1og @ logxa+logxb+logxa—logmb
b
- 1 1 ! 136
R L | 1 —1+1+1 1=%
log,z logyz log,z logyx 2 3 2 3
36
Dap so P:€

Bai 23. Tinh gia tri ctia cac biéu thtc sau:
a) Cho log, z = 3 va log, xz = 4. Tinh P = log,,, * + loga z.
b) Cho log, = 2 va logyx = 5. Tinh P = log,, « — 210g% x.

¢) Cho log, z =3 va log, # = 2. Tinh P = 2log,, « — 4log. .

(S3

16
d) Cho log, b= > va logya = 5 Tinh a3 + b.

b 125
e) Cho log, b = 9E va logs a = - Tinh a + 20.
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b 16
f) Cho log ;b = 2 va log 5a = 5 Tinh a — 2b.

b 16
g) Cho log ;b= 7 Ve log 5a = 5 Tinh a — 2b.

h) Cho log,, 5 = z va log,,3 = y. Tinh P = (z + y). log,, m.

i) Cho log,6 = x valog,2 =1y. Tinh P = (z + y).logy, a.

Vi du 19. Cho log, 14 = a. Tinh log,g ~ 32 va log,g 32 theo a.
Loi giai.
Ta c6 logy 14 = a =< log,(2.7) = a < logy2+logy 7T=a < 1+1og, T=a

:>log27:

2 % 2
m log,y 732 = glog7 32 = glog7 2° = 2log, 2 =

log27: a—1

Bai 24. Thuyc hién phép bién déi theo yéu cau bai toan
a) Cho log,, 27 = a. Tinh logg 16 theo a.
b) Cho log, 14 = a. Tinh log,, = 32 va log,y 32 theo a.
¢) Cho log, 5 = a; log, 3 = b. Tinh log; 135 theo a, .
d) Cho log,5; 3 = a. Tinh log,; 15 theo a.

Vo

NG

f) Cho lg3 = 0,477. Tinh 1g9000; 1g(0,000027);

e) Cho log, b= +/3. Tinh log

logg; 100
g) Cho log; 2 = a. Tinh log% 28 theo a

b
h) Cho log, b = v/5. Tinh log /; e
i) Cho log, b = /13. Tinh logs v/ab>.

49
j) Cho logy; 7 = a; logy 5 = b. Tinh log 5/ 5 theo a, b.

k) Cho lg3 = a; 1g2 = b. Tinh log;,5 30 theo a, b.
1) Cho log,, 7 = a; logy, 5 = b. Tinh logs; 28 theo a, b.
m) Cho logs, 3 = a; logs, 5 = b. Tinh logs, 1350 theo a, b.

Hight school iShool Rach Gia (Suu tam va bién soan)

Trang 16



Ham 56 ma va ham sé logarit Gidi tich 12

n) Cho log, 3 = a; logy 5 = b; log,; 2 = ¢. Tinh logy,, 63 theo a, b, c.
a
0) Cho log, b= +/7. Tinh lo —
) g gax/f) \/ﬁ
p) Cho logy; 5 = a; logg 7 = b; log, 3 = ¢. Tinh logg 35 theo a, b, c.

121
q) Cho log,g 11 = a; log, 7 = b. Tinh log s/~ 5 theo a, b.

2.5.3 Dang 3: Chiéng minh ddng thic logarit

) log,b+1 N

Vi du 20. Chiing minh dang thic: log,, (bx) = w (xem dieu kién dugc thoa).

08, T
Lo giai.
Ta c6 log,,. (bx) = log b+ 1 Ly = T
a c6 lo z) =lo o T = -
8(az) B(az) B(az) log,(ax) = log, (ax) log,a+log,z log,a+1
log, b log, x log, b+ log, «

= (dpem).

- 1+log,r 1+log,xz  1+log,x

Bai 25. Chiing minh céac dang thiic sau: (xem diéu kien duge thoa)
a) blogac — Clogab

log, b+ log, «

b) log(aw)(bx) = 1+10g x

1 -1

log,, c
|
d) 82 _ 1 4 log, b
log,;, c
b 1
e) log, a; = 5 (log. a +log, b), véi a? + b? = Tab

f) log, (z + 2y) — 2log, 2 = = (log, x + log, y), v6i 2% + 4y = 12zy

DN | —

3 b 1
g) lg a;— =5 (Iga + 1gb), v6i 9a* + b* = 10ab

h) lo a+log.. , a=2lo a-log. . a, véi a®> + b* = 2
8(b+e) 8(c-b) 8(c+b) 8(c-b)

L1 1 1 1 k(k+1)
i) + - ot =

log,z log,x log,sw ' log,xx  2log,x

log, N -log, N -log, N
1Ogabc N

j) log, N -log, N +log, N -log. N +log, N -log, N =

k) z = 1070 véi y = 1070 v z = 10T e

log, N —log, N log, N
log, N —log. N  log, N

)

v6i a, b, ¢ lan luot theo thit tu d6 lap thanh cap s6 nhan.
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\.

2.5.4 Dang 4: So sdnh cdp sé6

Bai 26. Hay so sanh cic cap s6 sau:
1
a) log, 4 va log, = b) logy V2 va log,, 0,34
2 3 1 1
C) log% 5 va IOg% 4_1 d) log% % va 10g% m
e) log,3 150 va log,, 290 f) 21863 v 3logs 5
g) log, 10 va log;, 13 h) log, 3 va log, 4

2.5.5 Dang 4: Bai todn thuc té

Bai 27. Biét ring nam 2001, dan s6 Viet Nam 1a 78685800 nguoi va ti lé ting dan s nam
d6 12 1,7% . Cho biét su tang dan s6 duge wde tinh theo cong thitc S = A.eMN (trong d6 A
: 1a dan s6 ctia nam lay lam moc tinh, S 1a dan s6 sau N nam, 7 1a ti 1é tang dan s6 hang
nam). Ct ting dan s6 vdi ti 1¢ nhu vay thi dén ndm nao dan s6 nudc ta & mitc 120 trigu
ngusci?

Bai 28. Cac khi thai gay hiéu ting nha kinh 14 nguyén nhan chii yéu lam trai dat nong len.
Theo OECD (T6 chiic hgp tac va phat trién kinh té thé gi6i), khi nhiét do trai dat tang len
thi tong gia tri kinh té toan cau gidm. Ngudi ta udc tinh ring khi nhiet do trai dat tang
them 2°C thi tong gia tri kinh té toan cau gidam 3%, con khi nhiét do trai dat tang them
5°C thi tong gia tri kinh té toan cau gidam 10% . Biét ring néu nhiét do trai dat tang thém
t°C, tdng gia tri kinh té toan cau gidm f(t)% thi f(t) = k.a’. (trong d6 a, k 1 cac hing sd
duong). Nhigt do trai dat tang thém bao nhigu do C thi tong gia tri kinh té toan cau giam
20%?7?

Bai 29. Mot nguoi da tha mot lugng beo hoa dau chiém 4% dién tich mat ho. Biét rang
cit sau ding mot tuan beo phat trién thanh 3 1an lugng da c6 va téc do phat trién ctia beo
¢ moi thoi diém nhu nhau. Sau bao nhiéu ngay, lugng beo sé vita phii kin mit ho?

2.6 Bai tap ham s6 mii-ham sb logarit

2.6.1 Dang 1: Tap zdc dinh ham sé

0<a(x)#1

=1 ic dinh khi:

» y = lg f(z) xdc dinh khi: f(x) > 0.
» y = In f(z) xac dinh khi: f(z) > 0.

m y = a” xac dinh khi 0 < a # 1.

Vi du 21. Tim tap xac dinh ctia ham s6 y = log, (3z — z?).
Loi gidi.

Ham s6 xac dinh khi: 3z — 22 >0 0 <z < 3.

Tap xac dinh 1a D = (0; 3).
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Vi du 22. Tim tap x4c dinh ctia ham s6 y = log,

Lai giai.

r — 2
1 — 22

Tap xac dinh ham 1a D = (1;2).

Bai 30. Tim tap xac dinh ctia cdc ham s6 sau:
rz—1
—2x — 3

¢) y=+va2+x—2.logs(9 — z?)

a) y=Ig

e) y= 10g(25-1) (22 = 1)

. Tap xéc dinh 1a D = (—o0; —1) U (1;

. -2
Ham s6 xac dinh khi: v > 0. z —00
1—a? T — 2 —
e Chor—2=0&12=2 1—z2 -
T —2
e Chol—2*=0&12==+1 1 — 22 +
. ., T —2 r<—1
T bang xét dau ;>0
11—z 1<z <2
. 4
Vi du 23. Tim tap xac dinh ham so y =1 )
idu im tap xdac dinh ham so y = log,_y S
43
. o 2 : . >0 0<z<?2
Loi giai. Ham s6 xéac dinh khi: { —2 +2 &
O<z—1£1 [(1<z#2

b) y =Inva? —4x — 12

d) y = logs ————=
) y = logs e ——

f) y=log,

T
4 —

Sl <2

rz+1

x2

2.6.2 Dang 2: Dao ham

O () =a".Ina Q (¢*) =a*.Inau
o () — e 0 (") — cn
................. fpoevessesssanssosianssiney sassssousssssinaspasiessiasaussossansco:
log, z)’ = ‘=
® (loz, 2/ = —— 0 (log, 0 = ——
........................................................ S
Q@ (nz) = — O (Inu) -
4
Bai 31. Tinh dao ham ctia cac ham s6 sau:
a) y = (z% — 2z +2).e” b) y= (2> +2z)e™® c) y=e * sinx
2x T
+e
d) y = e2ete’ e) y=z.eVr 5" f) y=_T°
Ju=c ) y= e} ) =t
g) y=2+1) h) y = 3v**+1 i) y= 2%
j) y:L k) y = cosx.et” 1) y = 20182018
?—x+1
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Bai 32. Tinh cac dao ham ctia cac ham s6 sau:
a) y =In(22? + = + 3) b) y = log, (cos )

d)y=Q2rx—1)InBz*+z) e) y= log, (23 — cos )

) _In(2z+1) h) _ In(2x +1)
&Y et 1 O |

Bai 33. Tinh dao ham ctia cac ham s6 sau
a) y=1—(2? —=2x+1)e* b)y=3"—(2z+1)2"
d) y=(r—4)logzx e) xlogy(x +1)
g) y = (227 — 1)e* h) y = 23ve?” + 1

j) y=3"—+Ve¥ +1 k) y =1In(2* 4+ 22% — x)

m)y = {/In*(322 + 1) n) y=1-(2z+ 3)3"
e +1
p) y=2°—+e* QY=

v) y =log(z? +1) —In(2z) w)y=2".7

s) y=1+z—2In°z t) y=1—+2lnz+In’*x

c) y=-e".In(cosx)

f) y = logs (cosx)

i) yzln(m—i—\/l—i—xQ)

_In(z) -2
)y = z+1

f) y=log V22 In (3 — z?)

) et +e "
1 = —

) y=(2*+3)In(z*+2)
0) y=+2—e*sin’z
r) y=xzlnzr+1

u) y = logyx — 3logs x

X) y = e"(sinz — cosx)

Lai gidi.

1
:1 — ] v 1: Y
a) y n(l_i_x),xy—l— e

Vi du 24. Ching minh ham s6 da cho thoa hé thitc duge chi ra.
12 N
y = x.e” 2. Chiing minh rang: zy’ = (1 — 2?)y

/
PR 22 2f _e? _e?
Tacoy =e 7 +ze z.|—— ) =e 2 +zxze z.(—x)=¢

Ta c6: VT=xy = ze % (1—2%) =(1-2a?)y=VP (dpcm).

Bai 34. Chiing minh ham s6 da cho théa hé thitc duge chi ra.
a) y=(x+1)e%y —y=e" b) y = e +2e7% y" + 2y — 12y =0

c) y=a.e T +be 2y +3y +2y=0 d) y=e"sinz; ¢y +2y +2y =0

e) y=e "cosz; yW +4y =0 f) y = e ¢/ cosx —ysinw —y" =0
1
g) y=e>sinbz; vy’ —4y +29 =0 h) y= éxzem; ' =2y +y=¢€"
2
i) y=e+2e % ¢y — 13y’ —12=0 i) y=ze ;ay =(1—-2%y

Bai 35. Chiing minh ham s6 da cho théa hé thitc duge chi ra.
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1

- o/ =yyhz-1
ot WY y(ylnz—1)

b) y

c) y=sin(Inz) + cos (Inx); y + 2y + 2%y =0

1+ nx
d) v = C9r2y = 202 + 1
)y x(l—Inzx)’ Ty =y
2
1
e)y=%+§x\/:v2+1+ln r+Vri+1; 2y =ay +1Iny

_ 2xy
a2 +1

f) y=(2*+1) (e +2016); v/ +e” (22 + 1)

g) y=x[3cos(Inz) + 4sin (Inz)]; 2%y"” — 2y +2y =0

2.6.4 Dang 4: Gidi phuong trinh, bat phuong trinh

Bai 36. Giai cac phuong trinh, bat phuong trinh
a) f'(z) =2f(2); f(z) =€ (z* + 3z +1)

b) f/(@) = - f(z) = 0; () =" Ina

c) f'(z) > g'(z); f(z) =z +In(z —5); g(z) = In(z — 1)
d) f'(z) =0; f(z) =e** 1+ 2672+ T0 -5

&) F(x) < g(@); f(z) = 3 52 g(x) = 57 + dz.In

2.6.5 Dang 5: Gid tri lon nhdt, gid tri nhé nhat

Tim GTLN-GTNN ctia ham s6 y = f(z) trén doan [a; b].

s Tinh ¢/

» Gidi phuong trinh ¢’ = 0 va chi nhan nhing nhiém z, € [a; 0]

= Tinh f(a), f(b), f(zo)

= Khi do: min = mini{f(a), £(b), f(zo)} va max =max{ f{a); £(8); f (o)}

» /\Cht ¥
1. Néu ham s6 y = f(z) tang trén [a; b] thi r[aubr]l f(z) = f(a) va Iﬁ&lxjcf(m) = f(b)
2. Néu ham s6 y = f(z) gidm trén [a; b] thi s f(x) = f(a) va mirllf(m) = f(b)

b] [asd
3. Néu bai toan dat an phu thi phai c6 diéu kién cho an phu do.

Vi du 25. Tim GTLN-GTNN ctia ham s6 y = 2?.€” + 1 trén doan [—3;2].
Lo gidi.

s Ta c6 y = 2z.¢° + x2.6% = e®(z? + 2x).
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x = 0(loai
ny =0&c%(22+22) =022 +22 =0 (2)
T =—
-3 9 2 -2 4
n f(—3)=09e +1:e—3+1; f(2)=4.e"+1; f(-2)=4.e +1=;+1
S Q.31 402
Vay [rjlglr;] f(z) =9.e7°+1; [rzlgﬁf(x) =4.e*+ 1.
Bai 37. Tim GTLN-GTNN ctia cac ham s6 sau:
In?x ~ 9 2 ~ 2
a) y = — 1 trén doan [1; €?] b) y = In*z — Inz trén doan [1;€?]
T
¢) y= (2% — 3z + 1)e” trén doan [—3;0) d) y=xlnz — 1 trén doan [1;€?]
e) y =2? —In(1 — 2z) trén doan [—2;0] f) y=22e"+ 1 trén doan [—3; 2]

A. PHUONG TRINH
2.7 Phuong trinh mi

2.7.1 Phuong trinh ma co ban

Vé6ia >0, a # 1 thi

b>0
a® =b&
{leogab

Vi du 26. Giai phuong trinh sau 2*7! = 3 (1)
Loi giai.
Taco (1) v —1=log,3 < x=1+log,3 < x =log,2+ log, 3 = log, 6

Dap s6 |z = log, 6

/\Cht 7: [1 = log, a| do dé: 1 = log, 2

Vi du 27. Giai phuong trinh sau 2% + 22+! = 3¢ 4 3¢+! (2)
Loi gidi.

2\ 4
Taco (2) &2 +22"=3"4+33"< 32" =43 & (—) = 3 & r = log

Bai 38. Giai cac phuong trinh sau:

a) 20187+ = 2 [9)) 67 = BF= L G50 = O L O L G
¢) 39+ 4 342 = 9.57 4 5o+ 4 5oH? d) 2.37*1 —6.371 —3* =9
e) 5% — 7% — 52 17 4 7517 = 0 PRI VG
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2.7.2 Mot sé6 phuong phdp gidi phuong trinh mu

2.7.2.1 Phuong phdp dua vé ciing cd so

» Diing cac cong thitc bién ddi phuong trinh da cho vé dang: |a/®) = q9) |,
Khi dé: Véi a > 0, a # 1 thi|a/® = a9 & f(z) = g(z)

s Truong hop co s6 a chua bién:

a=1

aM=aVs(a-1).(M-N)=0&
M=N

Vi du 28. Giai phuong trinh 27°~1 = 8 (1)
Loi giai.
Taco (1) 27 1=802"1=P o’ 1=3cs’=4c =22

Vi du 29. Giai phuong trinh 273772 = 921 (2)
Lai gii.

Vi du 30. Giai phuong trinh 2018*°~37+2 = 1 (3)
Lai giai.

T
Ta c6 (3) < 20187 73%2 = 20180 < 22 — 3z +2 =0

Tr =
/\Chii ¥: 1 = a® do d6: 1 = 2018°.
Vi du 31. Giai phuong trinh (z + 1)V*° =1 (4)

Loi giai.
Dieu kién: t —3 >0 < = > 3.
B)e@@+) " =@+2°e(z+1)-1.[Va-3-0=002/2-3=0¢«

T = = 0(loai p
@{ @[x (loai) Dap 56 [z = 3]

Bai 39. Giai cac phuong trinh sau:

a) (0,04)" = 625.5 b) 0,125.16' = g
¢) 28" 582 — ,001. (105)' " d) 321 15% 5% = /9
€) 5.3% 4327 =7.27 —4.3" f) gie—l — g8e—2

o) oo 0 ()0

Hight school iShool Rach Gia (Suwu tam va bién soan) Trang 23




Ham so ma va ham so logarit

Gidi tich 12

i) (3-2v2)" =3+2v2
k) (1,5)51—7 — (;)z

m) 5x2—5m+6 -1
0) (3—2v2)63z =3+2V2

q) 23" —6.3"1 -3 =9

) (1) 16) -5

2.7.2.2 Phuong phdp logarit hoa

z—1

) (V5+2)" = (vE-2)
) (0,75)% 7% = (%) h

2
1 T —2x—3
o) -

p) 3%.20+1 = 72

) Y 4—232

r) (22 — 2z +2 =1

1 x+1
t) (=) =125%
) (%)

nPhu?dng trinh logarit hoa c6 dang: |af® = v9®) & f(2) = g(x).log, b

Vi du 32. Giai phuong trinh 21 = 717
Loi giai.

3
w®
|

= —log; 2

= .

x=—1-—1log,2 r = —log, 14
Bai 40. Giai cac phuong trinh sau:

a) 2° = 3%

d) 24—952 — 32—

a) 4°t1 = V/16.

2
C) 2290 +z+5 82x+1'

e) 9|3x—1| — 38x-2,

9 (:)-(5) %

i) 87z = 36327,

x+5 x+17

k) 32=—7 = 0,25 125+-3

m) (3 - 2v2)" = 3+ 22

Tt (1) e r—1=(1—-2*.log,7ex—1+(z—1)(z+1)log,7=10

D1+ (x+1).log, 7] =

b) 571 = 3%
e) 37 = 5%

Bai 41. Gidi cac phuong trinh sau (dua vé ciing co s6 hosic logarit héa)

r—1=0

0
1+ (x+1).logy7=0

3) =

b) 2z+1 . 32z+3 — 6333—|—1.

d) 57 - 871 = 100.
f) 2o+1.37-2. 5T = 200.

h) 5T + 5m+1 + 51:—1—2 = 3% + 3x+3 + 390—1—1'

,]) 31:+2 _ 3:c+1 — 18.

) 2.3 —6.3"1-3*=9

[un

x

n) (\/5_1_2)30—1 = (\/5— 2):”_;1
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0) 5% 8% =500
q) (\/Zx — x2)x_1 =1

s) (22 —z+ 1)90271 = Il

p) Va© = V"
) (Vo—a2) T =1

) (z+1)V" %=1

Bai 42. Gii cac phuong trinh sau (dua vé cting co s6 hoiic logarit hoa)

a) 3971 + 3% + 37+ = 9477 b) 571 — 57 = 25+1 4 2043

c) 2o — 3% = 3ot — g2 d) 57 4 57 4 572 = 7% 4 7okl et
e) 92a+5 _ 3az+ﬂ _ 3x+g _ a4 f) 3.4% 4 % LQE2 . 472 _ % . gzl
g) 9z _ 2x+§ _ 2x+§ _ 321 h) 4-* _ 3—z—% _ 3%—35 _ 9—2z-1

i) 57Tz — O =322 _ 573 j) 472 -10-3°=2.3*—11.2%

k) 22— (2°—3)z+2(1-2°) =0 1) o220+ = 2le=31+2 = 42 gla=3| 4 a1

Il'l) 621+3 — 21+7 . 33171 Il) 3x+3 7z+3 32:1: . 72:1:

O) 32:c+3 52:c+3 _ 55z 35x p) 3= 1 22x 2 129—a:

q) T =36 - 32—90 5T 2_bx+6 _ = 9T z—1

)
u) 4.3 4 5.3° — 7. 351 =40

-

x2 1—4

)
)

N}

v 5% =10

-+

n
(%)

V) 22:v+6 AL 2x+7 17=0
w) 521 4 57+ = 250 x) 5"t 4+ 5577 =26

y) 27+ + 2742 = 5°¥1 1 3. 5° z) 51 +6-5° —3.5°1 = 52

2.7.2.8 Phuong phdp dat an phu

2.7.2.3.1 Dang 1:
t=a®, t>0

Pa) =0« { P(t) = 0’

2.7.2.3.2 Dang 2:

a-a¥@ 4 5. (ab)’® X 0@ =0

Chia hai vé cho b*/®) hoic a?/®) (chia co s6 16n nhat hosic nhé nhat). Sau dé dit

P <%)f(ft) -0

) 1 @ —

1
v6i a-b=1. Dit t = a/@ = p/@) =

2.7.2.3.3 Dang 3:
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Vi du 33. Giai phuong trinh: 9* —5-3* +6 =0 (1)

Li giai.

(1) e (33" =5-34+6=0<(3")°-5-3°+6=0 (*)
=2 (n)

Dat t = 3%, (¢t > 0), phuong trinh (*) tr6 thanh > — 5t +6 = 0 &

o V6it=2=3"=2& x=1log;2

e V6it=3=3" =3 r=logg3=1

Vi du 34. Giai phuong trinh: 257 + 157 =2 97 (2)
Lail gii.
Chia hai vé cho 25%, ta dudc:

15% 9” 3\°1? [/3\°
2) & 1 —2.— =2 ((2) | = (2 1= &
R eltom =232 {(5” (5) =0 *)
3\ @ t =1 (nhan)
bat t = () > 0, phuong trinh (*) tré thanh 2t> —t -1 =0 & 1
) t = —= (loai)
3\* ’
Véit=1=> (5> —lez=0
Dép sb
Vi du 35. Gidi phuong trinh: (2+v/3)" + (2 - V3)" =4 (3)

Loi giai.

Nhafxét: 2+v3)-2-V3) =1 [2+V3)-(2-V3)] =1«

S (2+v3) - (2-v3) =1

Dit (2+\/§)$:t>0:>(2—\/§)z:1

t =243 >0 (nhan)

1
Phuong trinh (3) tr6 thanh: t + - =4 & # -4 +1=0%
t t=2—+/3>0 (nhan)

o Voit=2+V3=(2+V3) =2+V3ea=1
e Voit=2-v3=(2+V3)" =2-V3=02+V3) e a=-1

Bai 43. Giai cac phuong trinh sau:

a) 242 4 15.27 —8 =0 b) 57+ — 527 = 124

c) 5T —517VT 44 d) 3272 —2-3>°_27=0

e) 5% + 2512 = 6 f) (7+4v3)" +(2+v3) =6
g) gin'T 4 9oste = 6 h) 4% + 2571 —8 =0

i) 4o+ —6.20+1 4 8 =0 j) 3148 _4.3%45 4 97—
k) 167 —17-4% +16 =0 1) 497 +7°*1 -8 =0
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Gidi tich 12

m) ow?—x _ 92+z—2? _ 3

O) 4cos2:c + 4cos —

q) 4512 49.20°2 18 =0
s) 3-5%71_2.571=0,2
u) 4v*=2 4 16 = 10 - 2v=2

8 s 18

W) 290—1 + 2_|_2x - 296—1 +21—x+2

Bai 44. Giai cac phuong trinh sau:
a —95-3"4+6=0

) 9
c) e* cemH =3
e) 4Y°2 416 =10-2v=2
g) e —3.e4+2=0

1) 81sin x _|__ 816082£E — 30

k) 25% — 23 -5% — 5 = 0

m)13% —6-13°+5=0
3 r—4

0) 23_90:4 -7

q> 3x+2 + 9ac+1 =4

S) 3a:+2_|_9z+1 =4
w) (V)" +(¥3)" " —81=0
W) 8% —3-4% —3.25F 1 8 =

y) 47+ 23717 =6

Bai 45. Giai cac phuong trinh sau:

%

a) 52:5—3 — =

1 -3
c) <6> = 652 — 12
e) 101" — 102" = 99
g) 9\/1272zfx 7. 3\/x272:p7171 —9
) 9  1044:
Ve T T

k) 8- 3VaHVT 4 gVetl = gva

Hl) 43+2cosr _7. 41+cosz _

2=0

3z+3

0) 82 — 257 +12=0

n) (7+4v3)" + (2+v3)" =

p) 3%+5 —36.3"F1 +9=0

) 32z°+2s+1l _ 9 . g’+w +9=0
t) 2sin2x +4. 20082x -6

) 5YF —51-VE +4 =0

b) 202 — 227 _ 15 = ()
d) 9°°-1—-36-3°34+3=0
f) 471 42572 3=

h) —87 +2-4° 427 —2 =10

) 9¥—25-3"4+7=0

1) 25 —6-5"T1 + 53 =0
n) 3-&'>2ff—1—2-5f'f—1:1
5
p) 32+ —82.37 4+ 9 =0
r) 9%~ t1_6=0
t) 4=HVESZ 5. gemltVei=2z g
v 4290 23x+1 + 2x+2 16 =0

)
x) 3%+ 4 3277 = 30
z) 3V* —31V" 14 =0

1 r—2 .
- — 95—z
b) (4) +9

321
d) —— =2-(0,3)*+3
f) 5lte* _ pl==* — 94
h) 5. 231 —3.25-3z L 7=

j) 3.2ve

1) 4e+Vei-2 _5.99-1+Va"-2 _ g
n) (7T+4v3)" —3(2-v3)" +2=0
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Bai 46. Giai cac phuong trinh mi sau:
a) 9711 —13.6% 4+ 45t =0
c) 2-4 +6> = 9=
e) 4-9° +12* — 3. 16"
g) 9971 —36-334+3=0
i) 6-9°—13-6°+6-4"
k) 4°—2.6*=3.9°
m)4*% 465 =973
O) 25z+10x+22x+1
q) 695 —13-6% +6- 4=
s) 3-16%°4+2-81% =5 36°
u) 991 -36-3"34+3=0
W) 27% 4+ 12¢ = 2. 87
Bai 47. Giai cac phuong trinh mi sau:
8) (2+3)" +(2—V3)" =4
o) (V5+2v8) + (V5-2v6) =10
) (Ve V) + (3= VR) o

g) (Va—vI5) +(Va+vI5) = (2v2)

b) 49 —2.35° — 7-5%Ftl =

d) 8 +18° =2 27"
f) 847+ 9% = 6ot
h) 1257 4 50° = 2%+

j) 4-3*—-9-2*=5.62

1) 64-9° —84-12* 427 -

n) 3-16%+2-81% =5 - 36

p) 27* +12* =2 .8

r) 6-32 —13.6° +6-2%

t) 847+ 9% =67t

v) 1257 + 50° = 23°+1

b) (V7+va8) + (V7 - vB) =14
d)6- (VE+1)"—2- (VE—1)" =22
B (8+3v7)™ +(8-3v7)™"" =16
h) (2-v3)"+(2+Vv3)" =

16*

) (V2+v3) +(V2—-v3) =4 ) (T+4v3)" =3-(2-v3)"+2=0
0 (P20 4 (T2 Ls ) (3e vy w16 - vE) =20
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2.7.2.4 St dung tinh don diéu cia ham so

Xét ham s6: f(z) = g(x) (1)
= Dodn zy 14 mot nghiem ctia phuong trinh (1) (thong thuong la lan can ctia s6 0)
= Dya vao tinh dong bién va nghich bién ctia f(z) va g(x) dé két luan zo 13 nghiem
duy nhat:
e f(z) dong bién va g(z) nghich bién
e f(x) don di¢u va g(z) = ¢ (hang s0)
s Néu f(z) dong bién (ho#c nghich bién) thi f(u) = f(v) & u=1v
s Luu g
e Ham s6 bac nhat: y = ax + b, (a #0)
— Dong bién khi: a > 0
— Nghich bién khi: a < 0
e Ham s6 mit: y = a®
— Dong bién khi: a > 1
— Nghich bién khi: 0 < a < 1

Vi du 36. Giai phuong trinh: 3* =5 — 2x (4)
Loi giai.

Dat f(z) = 3% dong bién tren R (via =3 > 1)

g(z) = 5 — 2z nghich bién trén R (vi a = —2 < 0)

Ta c6: f(1) = g(1) = = = 1 1a nghiém duy nhat ctia phuong trinh (4).

Vi du 37. Giéi phuong trinh: (x +4)-9" — (z+5)-3*+1=0 (5)

Lai gidi.

Diat 3% = ¢ > 0, phuong trinh (4) trd thanh: (x + 4)t* — (x +5)t +0=10
,_TH5+T+3

2(x +4)
_rx+d5—z—-3 1
- 2r+4)  z+4

A=(z+5)?2—4(xr+4)=2>+6x+9=(r+3)* =
t

e Viit=1=3"=12=0

) z>—4
o VGit = >0<
z+4 3% (z+4) =1 (xx)

Xét ham s6 f(z) = 3% - (z +4), Vo € (—4;+00)

Taco fl(x) =3"-(z+4)-In3+3*=3"-[(z+3)-In3+1] > 0,Vx € (—4; +00)
= f(z) dong bién Vz € (—4;+00) v g(x) = 1 1a ham khong doi.

Ta thay f(—1) = g(—1) = z = —1 la nghiém duy nhat ctia phuong trinh (**).
Vay phuong trinh (5) ¢6 hai nghiem z = 0; z = —1

Dap sé‘x:O;x:—l‘

Bai 48. Gii cac phuong trinh mil sau (sit dung tinh dong bién va nghich bién)
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() e
c) (é)xzaﬂ—l

e) 2 =x+2
g) 3 =x+2
) 3=11-2
k) 3 =5—-2z

m)4* + 7% =9z + 2

3\* 7
2 Lo
0) <5> +5

q) 9 +2(x—-2)-3"+2x—-5=0
s) (3+2v2)" + (3-2v2)" =
u) 2377 = —z? + 8z — 14

Bai 49. Giai cac phuong trinh sau:
a)3 162 — (3x —10) -4 2 4+3 -2 =0
c) 9 +(22-3)-3" +2(1—2?) =0
e) 323 — (3r—10)-3*2+3—x

g) 25" —2(3—1)-5"+2x — 7 =0

i) 3-4+3x—-10)-2°+3—-2=0

k) 4*+(z—8)-2°+12 -2z =0

2.7.2.5 Phuong trinh tich

d) 2z =32 +1
f)y 7=z +2
h) 2z =3% +1

) 277 +3z+10=0
) 28 4o =g 1
n) 6° + 2% = 5% 4 3°

p) 2° +5° = 7°

1) (V3-v2)' +(V3+v2) = (Vh)"
t) 201 — 27°~% — (g — 1)2
v) 344+ 3x—10)-2"+3 -2 =0

b) 8§ —x-2°4+25% — g =0

d) 3% +2(z—2)-3*+20—-9=0

f) 45 +22-2v — 6z =9

h) 3-25"24 (32— 10) -5 2+ 3—z =0
D) 942 —2)-3"+20-5=0

) (z+4)-9°—(2+5)-3+1=0

A=0

s Phuong trinh tich: A- B =0«
B=0

e A =02—4dac
x_—b+\/Z
o S - 2a
e Nghiém la
ghig b VA
- 2a

s Nghiém phuong trinh bac 2: ax? + bz + ¢ =0, (a # 0)

Lai giai.
(1)& 25-2% — 25 — 27 .57 4 5% = () & 25 (27

2 =1 =11 P = z=0
& & &
25-5"=0 5" =25 T =2

Vi du 38. Giai phuong trinh: 25 - 2% — 10* + 5% = 25

1) =5%(22—1) =0 (2°— 1) (25 — 5%) = 0
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Vi du 39. Giai phuong trinh: 2 (22 — 3"") =3z (1 —-4-3%) — 1 (2)
Lai giai 1. Nghiém phuong trinh bac 2 (theo bién x)

(1) 202 —3(1—4-37) 2 —6-3+1=0
A=9(1—8-37+16-97) —8(—6-3° +1) =144 -9° — 24- 3% + 1 = (12 3% — 1)?

3—-12.-3*+12-3* -1 1
T = T ==
4 2
= 3-12-3°-12-3°41 % gol_ T
= —-_
4 . 6 6
Xét phuong trinh (**) 3% = 6 % Dit
1 =z
— 37 _ - _Z
fla)=3%glz) = ¢ - ¢
e Ham s6 f(x) = 3* dong bién tréen R (via =3 > 1)
/ 1 . 1
e Ham s0 g(x) = 5 % nghich bién trén R (vi a = —6 < 0)
Ta nhan thay f(—1) = g(—1) = z = —1 la nghiém duy nhat ctia phuong trinh (*).
1
Vay nghiém phuong trinh da cho la |x = 3 x=-—1

Loi giai 2. Dua vé phuong trinh tich
1
(2)e 222 —3c+1+6-37- (20 —1) = 0 & 2(z — 1) <x—2> 4+6-37-(20-1)=0
1

r = <

2

1

S2r—-1)(zr—146-3")=0«
T, .. 2 pon
= = — 5 (gidi nhu G trén)

6

Bai 50. Giai cac phuong trinh mi sau (dua vé phuong trinh tich)

a) 25-2% — 10" + 5% =25 b) —8*4+2-4"+2"—-2=0

c) 3-8 4+4-12* — 18 —2.27" d) 2?3771 + (3% — 2%) = 2(2% — 3*71)
e) 52l 4 7o+l 1757 — 35 =0 f) 8—z-2"+23" — gz =0

g) 274+ 3% =1+ 6° h) A =342 | ge? 46245 _ 4202 432+7 4

2.7.3 Bai todn lién quan tham sé6 m

Bai 51. Tim tham s6 m dé cac phuong trinh sau c6 nghiém:

a) 9° +3°+m=0 b) 9°+m -3 —1=0

c) 4% -7l =m d) 2"+ (m+1)-27"+m=0

e) 25 —-2-5"—m—-2=0 f) 16" —(m—1)-22+m—-1=0

g) 25 4+m -5 +1—2m =0 h) 342" _92.32-2" —9;m — 3=

i) getvi=a® _g.getvi-a® 44— i) 9UVI=E (1 49).30VI=E Loy 1] — 0

Bai 52. Tim tham s6 m dé cac phuong trinh sau c6 nghiém duy nhat.
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a) m-2"+277 —5=0 b) m - 167 4+ 2-81% = 5. 367
o) (VE+1) +m-(VE-1)" =2 d) 47 — 25 4 3 =m
Bai 53. Tim tham s6 m dé cac phuong trinh mii sau c¢6 hai nghiém phan biét trai dau
a) 49° + (m—1)- 7 +m—2m* =0 b) (m+1)-4"+(3m—2)-2°"' —3m+1=0
c) 9+3m—1)-3*=5m+2=0 d) (m+3)-16"+2m—1)-4*+m+1=0

Bai 54. Tim tham s6 m dé cac phuong trinh:

a) m- 16" +2-81% = 5- 36" c¢6 hai nghiém duong phan biét.

o

) 16" —m - 8" + (2m — 1) - 4* = m - 2% ¢6 ba nghiém phan biét

c)

d) 9°° —4-3"" + 8 = m c6 ba nhiem phan biét.

W

X? _ 9742 4 6 = m ¢6 ba nghiem phan biet.

.

2.8 Phuong trinh logarit

2.8.1 Phuong trinh logarit co ban

Véia >0, a#1:

b

log,z=b&sx=a
/\Chi y: Khi giai phuong trinh logarit ta cin dit didu kien dé phuong trinh c6 nghia.
» Cac cong thic logarit thuong sit dung

logab+logac:loga (b-c) logab—logac:loga (g)
-log, b né 1é
[T AN - LT R

- log, |b| néu B chin
1

[CT5] ogb = 1 [CT.6] logy = oo

log, a g. b

2.8.2 Mot sé6 phuwong phdp gidi phuong trinh logarit

2.8.2.1 Phuong phdp dua vé cing co s6
Véia >0, a#1:

log,, £() = log, g(z) < {f (

2.8.2.2 Phuong phdp mu hoa
Véia >0, a#1:

Vi du 40. Giéi phuong trinh: log,(2z — 1) = —2 (1)
Lo gidi.

N 1
bieu kién: 2x—1>0<:>x>§
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1 )
(1) logy(2r — 1) =logy 272 & 22 — 1 = 191E=3 (nhan).

Vi du 41. Giéi phuong trinh: log,(9 — 2*) =3 —x
Lo gii.
Dieu kien: 9 — 2% > 0 & 2% < 9 (%)
8
(1) logy(9 — 27) = logy 2377 < 9 — 27 = 2377 & 27 4 e 9 =0 (**)

8
Dat 2% =t > 0, phuong trinh (**) tr&thénht—i—;—9:0<:>t2—9t+8:0®

e V6it=1=2*=1<% z =0 thay vao diéu kién (*) thda.

e V6it =8 = 2% =8« z =3 thay vao diéu kién (*) thda.
Nghiém phuong trinh da cho la

2.8.2.8 Phuong phdp dat an phu

s Dit dieu kién cho phuong trinh:

= Bién doi phuong trinh da cho vé dang:
[ log, f(@)]* + B - log, f(z) + ¢ =0 ()

s Dit log, f(z) =t
» Phuong trinh (*) tré thanh: a- 2 + 8-t + ¢ =0 (*¥)

» Giai phuong trinh (**), tim dugc nghiém ¢ = nghiém z.

Vi du 42. Giai phuong trinh: logiz — 4 -logyz +3 =0
Loi giai.
Diéu kién: > 0

Dat log, x = t, phuong trinh (3) tré thanh t* — 4t + 3 =0 <

e Véit=1=log,xr=1c=2

e Véit=3=log,r =3 12=38

Nghiém phuong trinh da cho la
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2.8.2.4 St dung tinh don diéu ham s6

Phuong trinh:

f(@) =g(x) (1)
= y = f(z) dong bién (hofic nghich bién) trén tap xac dinh D.
= y = g(x) nghich bién (hodc dong bién) trén tap xac dinh D.
s f(z0) = g(x0) = = = 70 12 nghiem duy nhat cta (1) tren D.
s Luu y:

. dong bién khi: a > 1
a) Ham s6 y = log, x : _ . ]
nghich bien khi: 0 < a < 1
dong bién khi: a > 0

nghich bién khi: a < 0

b) Hémséyza&:—kb:{

Vi du 43. Giai phuong trinh: log: 2 = 2 — 4 (4)
Loi gidi.

Diéu kién: z > 0.

bat f(z) = log1 x nghich bién trén (0;+00) vi a = % < 0.

g(r) = x — 4 dong bién tren (0;+o00) via=1>0
Ta c¢6 f(3) =g(3) = 1a nghiém duy nhat ctia phuong trinh (4).

Bai 55. Gidi cac phuong trinh logarit (dua vé cting co s6 hodc mil hoa)
a) logy(x +2) —logy(x —2) =2
b)

c) 2-logys(3z — 11) + logs(x — 27) = 3 + log; 8

log(z? 4 2z — 3) + log(z + 3) = log(z — 1)

d) logs 2° +logy, = +logsgs 2 =7
e) logyx + logy(z — 1) =1

—5
f) log, iﬁ +log, (a2 — 25) =7

g) log, (log, z) + log, (log, z) = 2
h) logy (3" —26) =2 —

i) logy(z +3) —logy vz —1=2—log,8
2
j) log (5) —log, (42) +10 =0
k) 2-logz(z — 2) + logs(z — 4)* =0
1) g ‘logi(z +2)* — 3 =log1(4 — z)* +logy (z + 6)*

m)log, |& — 2| + log | + 5| + log1 8 =0

1
n) 5 -logy(3z — 4)° - logy 2* = 8 (log, /z)° + [log, (3 — 4)°)
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Bai 56.
a) log, (9—2%)=3 -z Déps6: x =0; x =3
b) log%(a:—l)—i—log%(x—l—l)—log%(7—x):1 Dap s6: © = 3
3 B
c) ilog%(:z—i—Q)?’ —3=log1(4 — )’ +log1(z +6)° Dépsd: v =2; 2 =1—+/33
. 3+ V17
d) logy(z + 2) + log,(x — 5)% + log% 8=0 Dap s0: x = 6; © = 2\/_
. 317
e) log, |z — 2| + log, |z + 5 +1og1 8 =0 béap s0: v = —-3;0 =6, = 2\/_
) log,(z — 1)+ — L o T Dép s6: @ = 2
— —— = — +logy VT ap s6: ¥ = —
Og4 vy 10g2x+1 4 2 g2 p 92
g) logs (22 — 22 + 65) = 2 Dap s6: © = —5
Bai 57. Giai cac phuong trinh logarit sau (dua vé cling co s0)
a) logy [z(z —1)] =1 b) logy x + logy(x + 1) =1
¢c) nz+In(z+1)=0 d) logs [7+ 2logs(z — 2)] =2
e) logs x + logy; © = logy, V3 f) logg(z* + 1) + log15 = logs(x + 2) —

2 log%(x —2)
1
g) log(x +6) — 5 log(2x —3) =2 —1log25 h) logy x = logs(z + 6) — logs(z + 2)

i) logy(z —2) —6- log1 v/3z —5 =2 j) logy(x —3) +logy(z — 1) =3

k) log,(z +3) —log,(z — 1) =2 — log, 8 1) log(z —2)+log(z —3)=1—1logh

2
m) 2logg(x — 2) — logg(z — 3) = 3 n) logvbx —4+logvx+1=2+1og0,18
1
0) logy(z? — 6) = logg(z — 2) + 1 p) logy(z + 3) + logy(e — 1) = 1=
5
q) log, x + log,(10 — x) = 2 r) logs(z —1) + log%(x +2)=0

s) logy(x — 1) +logy(x +3) =log, 10 — 1 t) logg(z + 8) — logs(x +26) +2 =0
Bai 58. Giai cac phuong trinh logarit sau (dua vé cling co s0)

a) 2log, (m+ :v) + logg 5 (\/JTH - x) = &

b) logy(x* + 3) 4 logy 5 5 = 2logg o5(x — 1) — logy(z + 1)

c) loggx—irlog\/gx—l—log%x =6

d) 1+ log(z? — 2z + 1) — log(z? + 1) = 2log(1 — x)

e) log, x + long6 x+loggx =5
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f) 2+ log(4x? — 4z + 1) — log(x? + 19) = 2log(1 — 2x)
g) log, x + log, = + logg x = 11

h) logi(z — 1) +logs(z + 1) = 1—|—10g%(7—x)

i) log,log, x = logg logs x

j) logylogs @ =logglogy x

k) log, logs x + logs log, © = logs logs @

1) log,logslog, x = log, log, log, «

m)log, x + logs x + log, x = logy,

n) log, x + logs x + logs x = log, x - logs x - logs

Bai 59. Giai cac phuong trinh logarit sau (dua vé cuing co s0)
3 x3 1
a) (log, z) - logs > logy ﬁ =9 + logy vz

b) log, (1—§)+10g2\/2—220

x+3}
x_

¢) log(x? 4+ 2z — 3) + log

d) log, (z — Va2 —1) -logy (z + Va2 — 1) = logg (z — V2% — 1)

2 1030,25(4 — )
€) 108(a45) 6 + logy (7 + 3) -

CoS T
f) log, [tan z| + log, {—2 . sinx}

g) log(2x + 1) + log(3 — z) = 2logx

h) log, {2logs [1 + logy(1 + 3log, )]} = 5
i) In(x+1)+In(x+3)=In(x+7)

Bai 60. Giai cac phuong trinh logarit sau (dua vé cung co s0)

a) logy(9—2")=3—=z b) logs(3* —8) =2 —=z

c) log;(64+7*)=1+ux d) logz(4-3"71 —1) =221
e) log,(9 — 2%) = 5lo8s(3-2) f) logy(3-2* —1) =21+ 1
g) log,(12—2%) =5 —x h) log;(26 — 3%) =2

i) logy(5*T! — 257) =2 j) logy(3-27t —5) ==z

k) log 1 (5" — 257) = —2 1) log (67! —367) = 2

Bai 61. Giai cac phuong trinh logarit (dua vé cling co s0)
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a) logs_,(z? — 2x + 65) = 2

c) log,(bx? —8x + 3) =2

e) log, s(x—1)=2

)
)
)
g) logy, (22 — 5z +6) = 2

i) log,(22? — Tz +12) =2

k) log, (22 —2) =1

m)logy, 14 (% +1) = 1

0) log,»(3 —2x) =1

q) log,(22? — bx +4) = 2

a) logs (3"t —26) =2 —x

2
¢) log, (%) —log, (42)" +10 =0
e) —log’z +2log’z =2 —logx

g) logs(27x) — 3y/loggz —1 =10

i) logf/ix +3logy z +logi = 2
22
k) logé 4x + log, = 8
m)log,2 16 + log,, 64 = 3
1
o) log; xz —log, == 2

q) 2y/logy z —log, 4z =0
4
s) logy Jx + logyx = =
2 1
u) logs z + 2log, — =0
x
w) log? 4 4logys 50 — 5 =0

y) log,2 3 +loggz =1

Bai 62. Giai cic phuong trinh logarit (dit an phu, dang dit an phu hoan toan)

Bai 63. Giai cac phuong trinh logarit (dat an phy, dang dit an phu hoan toan)

b) log, ;(z? —4z +5) =1

d) log, ;1 (22° + 222 =3z +1) =3
f) log,(z+2) =2

h) log,a(e? — ) = 1

j) log,(22% — 3z —4) =2

1) logs, 5(92% + 8z +2) =2

15

n) 1ng E = -2

p) 10g25,( +3) =1

r) log,. 16 +log, 64 = 3

b) log,(z + 3) — logy vz — 1 =2 —log, 8
d) 2-logs(z —2) +logs(z —4)*=0
f) logiz —4logyz+3 =0

h) logi +4/logzz +1—5=0

: 7

j) log$2—log4x+6:0

1) logf@x+3log2x+log%x
1

n) log; =z — log, E = 2

1
p) 2log; vz — 2 =log,

r) 3y/logsx —logs3z —1=0
2
t) 10g2€/_—\3/10g2x:—§
v) logs(2 — ) —810gi(2—x) =5

9
x) log, v/5 + log, 5 = 2 +log2 V5

z) log;(3% — 1) - logy (3"t — 3) =6
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a) log (7 — 2) - logs z = 2logs(z — 2)

c) Vlog, vVbr =

e) logcosx 4. 1Ogc052:c 2=1

—log, 5

1 3

=3l
8) 5—10gx+3—|—10gx

i) 4logix+2log,22+1=0
k) log, 5v/5 — 1,25 = log> /5
m)log,(27)? - log? 2 = 1
0) log2 2 +logy 4z = 3

q) logy, #2 — 1410g,4, 3 + 401og,, /T =0
2logx
2% s
) logxr — 1 ng+logx—1

a) logZ(z + 1)+ (z — 5)logs(z + 1) = 16
b) logiz + (z — 12)logzz + 11 =0

c) log®x —log x - log, 4z + 2log, z = 0
) 690827 4 6. 32 = 13 . glo20

oL

e) z-logsx —2(x + 1)logyz +4=0

f) logiz + (v — 1)logy v = 6 — 22

g) (z+2)logi(x + 1) + 4(z + 1) logs(z +
h) (z + 3)logs(z + 2) + 4(z + 2) logs (=
i) log,2(2+2)+log spz =2

j) logi(z +1) + (z —
k) logzz + (z — 1) logy z = 6 — 22
) 4y/logsx —1 —logs\/x =4
gloggz _

a 6 - 210g9x + 2log3 27 _ 0

)
) 210g2 z+1 __ $2log3z — 48
e) log; x +logs (v +2)
g) logs(z +1) 4 logs(2z + 1) =2

i) flogr(z43) — o

(@]

k) xlog29 — 332 . 3log233 _ xlog23

m) /1 —loggz + {1+ loggz =1
logox+1=1

0) log; x +
q) 7771 =6-log,(6x —5) + 1

Bai 64. Giai cac phuong trinh logarit (dit an phu, dang dit an phu khong hoan toan)

1) =16
+2) =16

5)logs(x+1) =22 —6

Bai 65. Giai cac phuong trinh logarit (st dung cong thiic bién ddi, dat an phu)

b) logy (2% + 1) - logy(22+ +2) =2

d) 1Ogsinac 4- log0052 T 2=4

f 1 n 2 B
4 —logx 2+logx
1 2
h =1
) 4—1—10g2x+ 2 —logy,x

j) log® 10 +log? 10 — 6log, 10 = 0
1) logy(5° — 1) -logi (5" — 1) =1

n) log,(3* + 3)
p) log, 3" log% 3+ logs% 3=0

r) logy |z + 1| —log, 64 =1

t) ‘log%x—2’+3: ‘log%m—f—l‘

b) 410g3x —5. 2log3:c + 2log39 =0

d) 21og§ v+l 4 994 — p2logyx
f) logy(x — 3) + logs(x —2) =2
h) log, (z + 3'°8 ™)
i) logy (1+ V)
) Y7=Togz=1- ylogz =T
n) logs +2 = SW

p) 6° = 3logg(bx +1) + 2z +1

I') 52(10g5 2+4z) _ 9 —

= logg x

= logz x

510g5 24-x
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Bai 66. Giai phuong trinh logarit (st dung tinh don di¢u ctia ham s6)

a) logy(3xr — 1) = —x +1 b) logiz=x—4

c) x4+ loggx =4 d) 2¢ +logix =5

e) loggx = —x + 11 f) 2wes(@+3) = g

g) 3log(e-3) = g h) log, (1 4+ v/z) = loggx
Il =

i) 2% — 2177 = log, j) =+ 2823 = z'%825 (1 > ()

k) 7?2 _|_310g2z —_ 5log2:v 1) log5(x~|— 3) =3 —7
m)logy(3 — 7) = @ n) logs(z+3) =3 -z
0) x 42307 =3 p) 2logg (V& + V/x) = log, v

1
a) logy (V& +v/z) = 7 logg z

2.8.3 Bai todn lién quan tham sé m

Bai 67. Bai toan liéen quan dén tim tham s6.
a) Tim tham s6 m dé phuong trinh: log,(4” —m) = 2 + 1 ¢6 hai nghiém phan biét.
b) Tim tham s6 m dé phuong trinh: logs (9% + 9m?) = 2 ¢6 hai nghiém phan biégt.

¢) Tim tham s6 m dé phuong trinh: log  — (m +2) - logz * + 3m — 1 = 0 ¢6 hai nghiém
phan biét x1, x5 théa xq - xo = 27

Bai 68. Tim tham s6 m dé phuong trinh:
2log, (222 — x + 2m — 4m?) = log,(2? + mx — 2m?) c6 hai nghiém phan biét z1, z, thoa:
3+ 23 > 1.
Bai 69. Cho phuong trinh: logs x + y/logzz +1 —2m — 1 =0
a) Giai phuong trinh khi: m = 2

b) Tim m dé phuong trinh c6 it nhat mot nghiém trén [1; 3\/3}

B. BAT PHUONG TRINH
2.9 Béat phuong trinh mii va bat phuong trinh logarit

2.9.1 Bat phuong trinh ma

» Khi gidi bat phuong trinh mii, ta can chi ¥ dén tinh don diéu ctia ham s6 mii.

{a >1
f(z) > g(z)
O<ax<l1

f(z) < g(x)

al@ > q9(@) =
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s Trong truong hop co sb a c¢6 chita an sb thi:
¥ >aV e (a—1)-(M-N)>0

» Ta ciing thuong stt dung céc phuong phéap gidi tuong tuy nhu déi véi phuong trinh mii:
e Dua vé cling co so.
e Diit 4n phu.
e St dung tinh don diéu:
y = f(z) dong bién tren D thi: f(u) < f(v) = u <wv
{y = f(z) nghich bién tren D thi: f(u) < f(v) = u >0

2.9.2 Bat phwong trinh logarit

» Khi gidi bat phuong trinh logarit, ta can chi ¥ dén tinh don diéu ctia ham s6 logarit.

{a>1

T €T 0

log, £(3) > log g(a) & | 00 7 9F) >
{0<a<1

0 < f(z) <g(z)

s Trong truong hop co sb a c6 chita an sb thi:

elog, B>0«< (a—1)(B—1)>0
log, A
log, B

>0 (A-1)(B-1)>0

s Ta cling thuong st dung cac phuong phéap gidi tuong tu nhu déi véi phuong trinh logarit:
e Dua vé cling co so.
e Diit an phu.

e Tinh don diéu ctia ham so.

2.10 Hé phuong trinh miu va logarit

Hé phuong trinh mu va logarit

Khi giai hé phuong trinh ma va logarit, ta ciing dung cac phuong phap giai hé phuong trinh
da hoc nhu:

= Phuong phap thé.
» Phuong phap cong dai sb.
s Phuong phap dat an phu.

s Phuong phap dung tinh don diéu ctia ham so.
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2.11 Cac vi du

Giai cac bat phuong trinh va hé phuong trinh sau

922 —-17z+11 1\ 7-5%
Vi du 44. Giai bat phuong trinh: <§> > (5) (1)
Lo gidi.
2
e 922 —1Tr+11<7-5x 922 - 122 +4<0& z=3
3 ey 2 . 1\* 20
Vi du 45. Giéi bat phuong trinh: <§> > 3ot (2)
Lo giai.
Diéu kien: z # —1
& 2 2 1
2 e3T>3H e 2> — o 2 +2x<0<:>2x< +1><0
x+1 x+1 r+1
2 2 T < =2 . . 98 L =)
2ol 2) <0 . Két hop diéu kien =
z+1 —-1<z<0 —-1<z<0
Nghiém ctia bat phuong trinh (2) 1a|Vz € (—oo0; —2) U (—1;0)
Vi du 46. Giai bat phuong trinh: 3*+! 4 572 > 32+2 4 5o+l (3)
Lo gidi.
(3)25-5"—=5-5>9.3"—-3-3"<20-5" > 6 3x<:><§>m>i<:>x>lo i
3) 710 5510
) 3
Nghiém ctia bat phuong trinh (2) 1a|Vz € <logg 10’ +oo>
222 42+1 1 1—x
Vi du 47. Giai bat phuong trinh: <x2 + 5) < <x2 + 5) (4)
Lo gidi.
1 1
(4)= Kﬁ—l—é—lﬂ J222+2+1)-(1-2)<0& (:52—5) (222 4 2x) <0 (%)
Béang xét dau vé trai cta (*)
r |—00 +00
VT + +
Tu bang xét dau ta c6 nghiém clia bat phuong trinh:
1 1
Vo € (—oo; —2|U |———=;0| U —;—l—oo)
(~eoi-gu |- 0] u |7
. 2_3 2
Vi du 48. Giai bat phuong trinh: log% * Tt >0 (1)
x
Lo giai.
. 2 2 0<z<l1
Diéu kién: ﬂ >0< [
x x> 2
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2 _
x 3$~|—2<

(e —<1e

22— 4z + 2 2-V2<z<1
— <0<«
X T

2< <242

Két hop véi diéu kien, nghiém ctia bat phuong trinh 1a |z € [2 — v/2;1) U (2;2 + V2]

2

Vi du 49. Giai bat phuong trinh: log ; <1Og6 2 ij)
: x

Lai gidi.

x2+x> :U2+a:>0
— 2 2
Didu kien: x+42 & €+4 sT T 18" >0
| x+m>0 x+x>1 z+4 xr+4
0
g6x+4 r+4
—d<x<?2
<~
x> 2
22+ 4 x? —bx —24 —4<zr< -3
ARSI > 1 ————————— 0
2) %86 > 14 z+4 z+4 r>8

Két hgp v6i diéu kien, nghiem ctia bat phuong trinh 1a: |z € (—4; —3) U (8; +0)

204 =12 (1)

Vi du 50. Giai hé phuong trinh:
T+y=>5 (2)

Lo gidi.
) \ - 32 ,
Dat 2% =t > 0, phuong trinh (*) trd thanh ¢ + == 122 —12t+32=0

e Viit=4=2"=4cr=2=y=3

e V6it=8=2"=8r=3=y=2

Nghiém hé phuong trinh 1a: | (z;y) = (2;3), (3;2)

+y=2v3 (1
Vi du 51. Giai hé phuong trinh: vy V3 (1
logg(zy) =1 (2)

Loi giai.
Diéu kién: -y > 0
T phuong trinh (2) = 2y = 3.

Jrt+y=2v3
Ta c6

Ty =3

X?-2/3X+3=0&2=3=y
Vay nghiém hé phuong trinh 1a | (z;y) = (v/3; V3)

. Khi d6 z,y la nghiém ctia phuong trinh:

32
Tt (2)= y = 5 — x thay vao phuong trinh (1) ta duge: 2% + 2577 = 12 & 27 + =k 12 (%)

t=28
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2.12 Bai tap bat phuong trinh, hé phuong trinh mii va logarit

2.12.1 Gidi cdc bat phwong trinh

Bai 70. Giai cac bat phuong trinh mi (dua vé cling co s0)

1 20—z
) 9w2—2w—2~<§> <3 b) 2% + 4.5 — 4 < 10°
c) 1 d) 2v® —21-ve < 1
3r—1~ 1—31
e) 9v;v2—2x—z —7. 3\/cc2—2x—:c—1 < 2 f) 9. 3\/54_(1/5 + 9(1/54_% > 9\/5
g) 3% — 8. 3e+Vati_g.9Vatt 5 g h) 5%~ < 7=
) 3vEHl 4 ovaeHl 5 13 i) 3-2%47-5° > 49107 — 2
323 —2z
ky ———— >0
) 4r — 29 -
Bai 71.
a) 2560 > 1 b) 16° > 0, 125
2 1\ v*+2
¢) (0,3)* 7% < 0,00243 d) <§> S a5
e) (0’ 1)4:6272%72 S (0, 1)214*3 f) w+\1/§ > 9
g) 8v8 > 4096 ) 2= o gl
) (1>4z2—15x+13 . <1>4—31¢ ) (2)31_;2 < 25
1 — — J— —_
2 2 VA5 1
5 1 z—|z—1| 1 Vab—2x34+1 1 1—z
k T2 —2x > (= 1 _ _
) 37 2 (3) ) (3) <(3)
m) 5T _ 31:+1 2 2 (590—1 _ 390—2) Il) 7r 5:Jc+2 < 2. 790—1 —118- 590—1
O) 2w+2 _ 2z+3 _ 290—1—4 > 5x+1 _ 5cc+2 p) 3\/5 4 3\/5—1 _ 3\/5—2 < 11
q) 9x2—3m+2 _ 6:52—3:24—2 <0 I") G27+3 < 9r+7 . g3z—1
S) 2x+2 + 5(E+1 S 2z + 5m+2 t) 290—1 . 3m+2 > 36
z—3 z+l T i
w) (VI0+3)=" < (VI0 - 3)= v) (V24 1) > (V2 1)
1 il - .
) s =2 x) 27T > 2%+
22
y) (0,4 > (0,6)""* 7) (0,2)1 > 25

Bai 72. Giai cac bat phuong trinh mii (dat an phu)
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Gidi tich 12

a) 3VT 4 3verl 4 3ve—2 <11
c) 47705 _7.97% _4 <

95=1 _1
e) W<
g) 2-14% +3-49 —4° >0
i) 4% — 221 4 g3(==2) > 52
k) 25-2% — 107 + 57 > 25
m)6” —2-2% —3-2° 46 >0

0) 49 — 353 > 25%

1\ % 1\=*!
— 31 = > 12
W (3) * (3)

) 1.3 31
Y 4.9r —11-3-1—_5 =

a) 2° < 3% +1

2. m_2£+2
o 22
3:6_290

32-v 4 3_ 9y
A S P
© —pm_g 2

q> 252x7:v2+1 + 92967x2+1 Z 34 . 2529073:2

S) 49:4-\/2—1 —5. 23:+\/:v—1+1 + 16 2 0

w) (22741 —9.2%) . \/z2 1 2z —3 > 0

b) 22 +27-3<0
d) 5%V% + 5 < 5v=-1 4 5v=

Lo 1
38 +5 3ot —1

f)
h) 4571 —2:"2 3 <0

j) 8-3VEHVE L gitVE 5 gve
1) 5%+1 4 67+1 > 30 4 57 - 307
n) 27° 4127 > 2. §°

p) 3=t —22=+1 _ 125 < 0

r) 3% —§.3etvett _g.gvetd > ()

)
t) 25+ 42275 < 9

1 3z 1 z—1
— —| = — 128> 0
) (4) (8) =
21—17_2m+1
- <0
) —o1 S

Nl 1
Z
B2l _12.50 44 =

2
3

Bai 73. Gii cac bat phuong trinh mi (st dung tinh don dieu)

olg=aE
b) T <0
T R

d) 3\/m+4 + 2\/2x+4 > 13

F4+x—4
fy ——— >0
) x2—x—6>

Bai 74. Giai cac bat phuong trinh logarit (dua vé cuing co s6)

a) 2-logg(4r — 3) +log1 (2r + 3) < 2 b) logs (4* +144) — 4 - logs2 < 1 +

logs (277% + 1)
2
9 '+

c) log:s {log% (% —x — 6)} >0 d) logg 5 <log6 e > <0

e) log [log, (2 = 5)] >0 f) logy [log, (log,_,9)] >0

g) logs(1 — 2x) > logs(bx — 2) h) log;(1 — x) < logs(z + 3)

i) logs(1—2z) <14log s(x+1) j) log: V5 —x < log%(S — )

k) log, log1 2 >0 1) logy(3z +4) > logy(5 — x)

1+ 2z g8 0
)log1 (log2 T2 ) >0 n) logy , 9513 < logy4(5 — )
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0) log, [log, (22 — 5)] > 0 ) log;(2 — ) < log;(3z + 6)
q) logy(z +4) < log;(x2+2x+2) r) (a? —4) logs z >0
s) 6887 4 glogeT < 12 t) logy(z +3) > 1+ logy(z — 1)
u) 2lesiT 4 glosae < v) logs logs >0

2 2z — 3
W)Qlogg(x—2)+log%(x—3)>§ X) log> P >0

Bai 75. Giai cac bat phuong trinh logarit (dat an phu)

a) logy x4+ 2log, 4 —3<0 b) logs(1 —22) < 141log s(x +1)
c) 2logsx — log, 125 < 1 d) log,, 64 +log,» 16 > 3
e) log, 2 -log,, 2 -log, 4x > 1 f) logQ% x + logy 2 <0
g) logéx—610g2x+8§0 h)W>l—4logéx
i) log, 100 — ;logloox >0 j) ﬁzii’z
Bai 76. Giai cac bat phuong trinh logarit (dat an phu)
2) 1 —120g2x 1fi§gxgx ” 1 l—oiigxgx
b) 1 2

4+10g2x+ 2 —logyx —

) VlogZz —4logs x4+ 9 > 2loggz — 3
1 2
d <1
)5—10g5a:+1+10g5x
e) /logy (322 + 4z +2) + 1 > log, (37% + 47z + 2)
f) 6logs |1 — x| +logi(z — 1) +5 >0

g) logs x > logs x - log, (\/Zx +1- 1)
Bai 77. Giai cac bat phuong trinh logarit (stt dung tinh don di¢u ctia ham s6)

log S+
3 2 S—
by 90— T
2) log,(z + 1) ” logs(z + 1) ) 22 — 3z +1 <0
c) log, x < logs (/& +2) d) 271==2 . log, (47 — 2% — 2) > 1

Bai 78. Giai cac bat phuong trinh logarit (stt dung tinh don di¢u ctia ham s6)
a) (z+1)log) sz + (2z + 5)logy s +6 > 0
b) log, (2% 4+ 1) + logg (4* +2) < 2

c) (x+1)log1:c+2(x+3)log1 r+8<8

d) (4 3% 4+ 3~ )310g3(9«“*1)*10g3(x71)(2x+1) > 1

0 logs (2?2 — 4x — 11)? — logy; (22 — 4z — 11)3
2 — 5z — 3x2

f) log, (V% — 5z +5+ 1) + logy(2? — 5z +7) < 2
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Bai 79. Giai cac bat phuong trinh logarit

a) x?-log,27-log, 9 >z +4 b) log3log%(:v2—4az+3)20
0 r—5 Q) logy(z + 1)% — logg(x + 2)3 G
log f(x —4) —1 x?2—3z—4
1\ 81 ° 1 1
e) (—) < g8 f) >
2 log% 212 —3x + 1 10g§(1’ +1)
) log s5(z — 3)? - . logs (5’3 + 5)
—dz—5 — lo <x2—2x+7>
&7 16
. 1 1 . .
i) + >0 j) log, 5 (\/gsm 21 — cos 2:1:) <1

log%(2x —1)  logyvVa%— 3z +2
Bai 80. Giai cac bat phuong trinh logarit
logs (22 — 4z + 11)? — logy; (22 — 4z + 11)

>0
) V2 — b7 — 322 =
b) logy (22 — 22 — 7) — logs(2? — 22 — 7)8 <0
3x% — 13z + 4
c) log: (\/9x —x2 +3) > log 27 -3
3 P Vor — 2%+ /5 — a2
2

log, (Vx? —4x + 3) > log1 +1
d) log, (v ) gl\/a:2 dr + +/z+1+1

2.12.2 Giai hé phuong trinh

Bai 81. Giai cac hé phuong trinh mi sau

) 2% .5Y =20 b) 27 . 3¥ =12 )
a c
-2Y =50 3°-2Y =18

1
4—29: 42y o
* 2

{ z+y=1 { {
277 = g " 3" — ¥ =177 ) 647 + 64% = 12
1
81 = 243 - 3¥ 35 _9% _7 647 = 41/2
{ { { 11

3.2742.3V =
* 4

3r+9Y =18
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) xz+y = 128 ) 3233 _ 2?! =77 ) x$2—y2—16 -1 ( O)
y r , x>
1% 53x—2y—3:1 ! 3F _922 =7 r—y=2
4* —3Y =7 24+ 3Y =17 2% 4 2.3"Y = 56
) t) u) |
4% . 3" =144 3-2"—-2.3"=6 327 + 37vtl =87
) 3202 4 o2 = 17 ) JVIl — v = —4 ) 7" —16"=0
v w X
2.3t +3.2¢ =38 3VEHl _gutl — 1 47 — 49" =0
3-22+2.3V=2,75 8% = 10y
V) 3} on 2) Y oo
2 —3¥=-0,75 2% = by
Bai 82. Giai cac hé phuong trinh logarit sau:
) xy = 64 b) log, x — log, ' =1
log,y =5 log,z —log,y =1
z1o82Y 4 ylos2® — 16 Q) log, (22 + 9% +6) =4
log, x — logyy = 2 log, +logs;y =1
83 | 9. yloggy — 97 3. g2y — 10
f
logsy —loggz =1 ) log, 2? + log, y = 2
_ logy(zy) =
log, (22 +y —2) =2 h) 2
77
log,(2y + 2 —2) =2 10g2§_2
log, z +log, y = ~ _ log® z = log” y + log”(zy)

’ D tog?(s — ) + logz -1 0
logg(2? +9°) =1 08 0gT-l0gY =
logwy - logy 95 = ) log,, (v —y) =
1Og2 =1 logwy (.CC + y) =0
logyac—klogxy—Q ) VU +logr? =2

n
24+ y=12 y+4logx = 28
Vy+2logzr =3 ) log(x +y) —log(z —y) =1
y —3logaz? =1 P 24+ y=12
3°. 29 = 972 ) 37+ =81
r
log s(r —y) =2 log, x + 2log,y =1
ologo 5(z+y) _ glogs(v+y) V3" (1>x2y
3 ==
{ 1 b 1T =(3
log @ +logoy = 3 logs (2 +y) + logy(x — y) = 4
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