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a)

b)

24

DANG 41. LOGARIT

KIEN THOC CAN NHO

Dinh nghia logarit:
Cho hai s6 thiic duong a,b v6i a # 1, = log, b < a® = b.

Cac tinh chat logarit: Cho ba s6 thuc duong a,b, ¢ véi 0 < a,b, ¢ # 1.
log, b
log, b+ log, ¢ = log, bc; log,b—log,c= logz o
log,.b
log, b = log: = log, b - log, ¢ = log, ¢

Phuong trinh mil ¢6 ban nhat [¢* =b< z=1log,b (0<a#1;b>0).

Cach giai phuong trinh ma c6 dang a1a?® + as(ab)® + a3b?* = 0 trong d6 «;(i = 1,2,3) 1a
he s6, cos6 0 < a,b# 1.

2z T
B1: Bién doi phuong trinh vé dang: 2a; (%) + a9 (%) +az3=0 (%).

x
B2: Dat an phu (%) =t,t > 0, phuong trinh (x) tré thanh ayt? + ast + a3 = 0.
B3: Giai tim ¢ théa méan ¢ > 0. .
B4: Giai phuong trinh mi c¢o ban (%) =t. Tim dugc z.

BAI TAP MAU

Vi du 1. Cho =,y 1 hai s6 thyc duong théa man logg z = logg y = log,(2x + y). Gia tri cia L
bang

Y

@2. % ©log2% @log% 2.

Li giai.

1.
thitc. Tim 2 an khi cho 2 phuong trinh.
2.
B1: Dit m = logg z = logg y = log,(2z + y), bicu thi z,y, 2z + y theo m.
B2: Lap phuong trinh an m. Giai phuong trinh tim m.

B3: Lap ti s6 g T d6 suy ra gia tri clia g

Phan tich huéng dan giai

PHAN TICH DE: Day la dang tinh toan lien quan dén logarit diing dinh nghia, dang

XAY DUNG CHUONG TRINH GIAL

LOI GIAI CHI TIET
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r=9™
3 2m I\ ™
loggx = loggy = logy(2z +y) =m = ¢y =6" :2-9m+6m:4m@2-(§) +(§) —1=
20 +y =4"
3 m
0=(3) =
Ta co: E—%—(§)m:>£_l
y 6m  \2 y 2
Chon phuong én
€)  BAITAP TUONG TY VA PHAT TRIEN
Cau 1. Cho a,b > 0 thoa man log, a = logg b = logg(a + b). Gia tri cﬁa%b?mg
1 ~1++V5 ~1-5 1++/5
B DRk @1 D )
Loi giai. o
a=4" jZ>
) 2m 2\ ™ )
logya = loggb = logg(a +b) =m = ¢b=6" :>4m+6m:9m<:><§) +(§) -1=0= 3
a+b=9™ =
(2)m ~1++/5 (4)’” ~1++v5 a —14++5 Y
) = () =— = —— L
3 2 6 2 b 2 >
Chon phuong an -
_ . N 2a — b . . a m
Cau 2. Cho a,b > 0 thoa man log;sa = logyy b = logys 3 Tinh ti soT:g =
5 2 3 <
T=". T="=. T=". T=2 M
Br- : ©r- D 7
Loi giai. %
a=16" ) CI)
2a —b AN AN '
log1@ = l0gag b = logy; ——— =m = ¢ b =20" ;»2-16m—20m:3-25m<:>2(3) —(5) 3=
AN™ 3 /16\™ 3 a 3 o
0=(5) =53¢ (5) 39753
Chon phuong an @
~ ? ~ ,’\y
Cau 3. C};)O x,y > 0 thoa man logiﬁx—logmy—lo%( +1 y). Tinh ti 50 ~ ,
y_3 y_1 y_1L y_2
Loi giai.
x:(m)m m m
2\ 2 3\ 2
log, 5@ =log 5y =logs(z +y) = m = yz(\/ﬁ)m:s(\/ﬁ)mr(\/ﬁ)m—m@(g) +<g) =
xr+y=>5"
1(1).
2\" 3y} 2\"' 2 /3\' 3
Xét ham so f(t) = (5) + (5) = f(t) = (5) lng—i— (5) ln5<O,Vt:>f(t) dong bien trén R.

v
P

v
X

v
X
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Nén phuong trinh f(t) = 0 c6 duy nhat 1 nghiem.
Tu (1) ta c6 f(m) = f(2) nén m = 2 1A mot nghiém ctia (1) nén (1) ¢6 nghiém duy nhat m = 2.

9
Dodéﬁz(_vw) _3
T V10 2

Chon phuong an @

) . 4b — ) o
Cau 4. Cho a, b la cac so6 duong thoa man log, a = loggs b = log . Tmh gia tri %?
3 3
@25 ®I-TP ©@losis DE-
Loi giai.
5 4b — a /
Dat logy a = logys b = log =t, ta co:
a =4t
¢ 4\° 10\*
b= 25 = 425! —4t = 2. 1ot<:>4—( ):2-(-)
Ah 25 25
%10
2
9 2t 2) t A
S 2-(—) —4=0.
() +2(;
2 t . :_1_
bat (—) =y>0,tacoy’? +2y—4=0% y=—1++5.
5 :—1+\/_
2
Tit d6 (5) =—1+f<:>2—5t=(\/5—1) = =6-2/5

Chon phuong an @
a+b
7

Cau 5. Cho hai s6 thie duong a,b théa man logl, = logd = logyes(5a + 12b). Tinh P =

(AP =3. B)P =4 ©r=2 D)P =s.

Loi giai.
Dit logdy = log} = logy5(5a + 12b) = z.
a = 20" a 5\ %
. —(5)
T T T
3

o (§) e () e ()5 () e

Khi d6 (1)@%=3.
a+b a

=—-+1=4.
b-i—

Chon phuong an
4 . 1 1.
Cau 6. Cho céac so a,b > 0 thoa man logs a = logg b = logy(a + b). Gia tri o) + 2 bang

(A)18. B)45. (©)2r. (D)36.

Loi giai.

Suy ra P =
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a=3t .
Dat t = logg a = logg b = logy(a +b) = { b= 6' :3t+6t:2t®(g) +3t=1. (1)

a+b=2"
e Ta A 3N . 3\ 3 " N <
Xét ham so f(t) = (5) + 3" trén R, c6 f(t) = (5) -In (§>+3 -In3 > 0,Vt € R = f(t) dong bien
~ N 1 1 1 1
trenRva(1)<:>f(t):f(—l)(:)t:—lia:g,b:6:¥+b—2:45.

Chon phuong an
Cau 7. Cho logy; 5 = a;logg 7 = b;logy 3 = c. Gia tri clia logy, 35 bang

@3b+2ac. 3b—|—2ac. ©3b+3ac. @3b—|—3ac.
c+3 c+2 c+1

c+ 2
Loi giai.

Ta c6: logyy 5 = a = logy 5 = 3a,logg 7 = b = logy 7 = 30.

logo 7 3D
10g2 5= 10g2 3- 10g3 5= 3CLC, 10g3 7= log2 3 = ?
logys 35 = logyy 7+ 10g1a 5 = ——— + ! + L ! N
(0] = 10 O = = —
812 812 812 log; 12 logs 12 2log;2+logy;3  2logs 2 + logs 3 5. 1 L 1
logy 7 logg 7
1 _ 1 " 1 _ 3b+ 3ac
1 1 1 c 1 1 ecx2 7
2 2.4 9. 4 =
logy 5 + logs 5 3b + 3b 3ac + 3a

Chon phuong an @

v
P

P » 1 2
Cau 8. Cho a,b,c1a ba so thuc duong, khac 1 va abe # 1. Biét log, 3 = 2, log, 3 = 1 va log,p. 3 = T

Khi d6, gia tri ctia log, 3 bang bao nhiéu?

(A)log, 3 = % B)log,3 = 2. (C)log.3 = 3. (D)log, 3 = %

Loi giai.

v
X

1 1
5 log, 3 = — = log3 b = 4.

Ta c6 log,3 =2 =logza = 1
1

2 2
Khi d6 ta c6 1 3=— & =—
1 G0 Ba €O T08abe 15 logza+logzb+loggc 15

v
X

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

2 1
HE— = — & 4] 18 =301 =3 log.3=-.
01 2logzc 15 083 ¢+ 083 ¢ 08c? = 3

1

Chon phuong an @

Cau 9. Cho logz a = logsb = logiac = logiz(a + b+ ¢). Gia tri log,,. 144 thuoc khoang nao trong cac
khoang sau day?

(A)(~1;0). B)(0;1). (©)(1;2). D)(2;3).

Loi giai.

Gia sit: logga = logy b =logyy =logjs(a+b+c¢) ==
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(0 = 3"
Khi dotaco 40 © ;»3$+4f+12w—13x<:>(3)x+(4)x+(12)x—1 (%)
) e=1920 B 13 13 13/
(@ +b+c=13"

Ta thay (%) + (%) + G—i) la ham lién tuc nghich bién trén R va f(2) = 1 nén (*) c6 nghiem
1

duy nhat z =2 hay a = 9;b = 16, ¢ = 144 = log,,. 144 = logg 16,144 144 = g 144 169

Chon phuong an
Cau 10. Cho x,y, z 1a cac s6 thuc duong tuy y khac 1 va zyz khac 1. Dat a = log, y,b = log, v.

€ (0;1).

Meénh dé nao sau day dang?

3ab + 2b 3ab + 2
@logmyz (9322) = h‘ Ingyz (937‘2) = %‘
3ab + 2a 3ab + 2b
©logxyz (y3z2) = m @IOgajyz (y3z2) = a—+ b + 1
Loi giai.

Ta co: log,,, (y3z2) = 3logyy. y + 2log,,, =.
3 2

— +
logy(vyz) ~ log.(ryz)

3 2
_logyx+logyz+1+logzx+logzy—|—1.
_ 3 N 2
~log,w+log,z+1  log,y-log,z+log, y+1
B 3 n 2 B 3ab n 2a ~ 3ab+2a
11 b - =
a+5+1 a+b+1 ab+a+b ab+a+b ab+a-+b

Chon phuong an @

Cau 11. Cho cac s6 duong a, b, ¢ khac 1 thda man log,(bc) = 2,logy(ca) = 4. Tinh gia tri ciia biéu
thic log,(ab).
6 8 10 7
OF = 5 D)
Loi giai.
log, (bc) = 2 < be = a®.

logy(ca) = 4 < ac = b*
2

be a 3

— = — ad =1 b=a5

={ac = o

2 2,4 2 = ab? z
abc® = a“b 5

Khi doé: log.(ab) =log 7 <a ‘a
a5
Chon phuong an

. . e, . 422 — 4w + 1 5 s
Cau 12. Biet x1;x9(21 < x9) la hai nghiém cua phuong trinh log, | ———— | = 62 — 42° va
x

e
S~
I
—
o
o
SN
~/~
Q
oo
~——
I
|

1 . < .z ~ c N
x1 + 2w9 = z_l(& +/b) véi a,b 1 céc s6 nguyen duong. Gia tri P =a +b la
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(AP =14, B)P=13. (©pr=15 D)P = 16.

Laoi giai.
Dléuklénﬂ>0@w>0®x>o’x%§‘
x
4a? — 4+ 1
loggﬂ2633—4x2(:)10g2(2a:—1)2—10g2x:_(2$_1)2+2x+1
x

& logy (22 — 1)2 + (20 — 1)? = logy(27) + 22(1).
Xét ham s6 f(t) = loggt +t v6i t > 0.

1 . N W
Ta co6 f(t) = O +1>0v6it>0suyra f(t) =logst +t dong bien trén (0;4o00).

Xét z € (0%) tir (1) ta c6 f((2z—1)?) = f(22) & 22— 1) =2z & 4’ —6z+1 =0 &

T 3445

===
11—3_\/5
|~ 4 1'
Xét x € (§;+oo), tir (1) ta co f((2e—1)%) = f(22) & 2r -1 =2 & 4’ -6z +1 =0 &
PEEERE

4
x:3_4\/g(l).

4o% —4x 4+ 1 —
Do do, phuong trinh log, ($> = 62 — 422 c6 hai nghiém phan biét z; = 5 4\/5;952 =
x

3+5

v
P

4
1
Suyrax1+2:cgzz(9+\/3). Suyraa=9,b=5=P=a+b=14.

Chon phuong an @

v
X

ria+ y1b+ 21
roa + y2b + 2o

Cau 13. Biét a = logs 10, b = logs, 150 va logyggy 15000 = VO1 x1; y1; 21; T2; Y2; 22 & cac

T1

sO nguyeén, tinh S = —.
Z2

@S:%. B)S =2 @S:%. D)s=1.

Loi giai.

v
X

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

1 15000 1 150 + 21 10
Ta. ¢6 logagyy 15000 = —230 _ 0830190+ 210850 ),
10g30 2000 10g30 2 + 3 10g30 10
Ta Cé a = 10g30 10 = loggo 5 + 10g30 2= 10g30 2=a— 10g30 5 (2)
b = ].Oggo ]_50 =1 + ]'Og30 5 = 10g30 5 = b -1 thay Vao (2) ta dudc ].Ogso 2=a— b + 1.
b+ 2a 2a +b
Ta co1 1500 = = .
& €0 1082000 5 al—b—|—1—|—3a da —b+1

T
S S=—=-=—.
uy ra > 13

Chon phuong an @

log, y = log, x

Cau 14. Cho céac s6 thuc duong z,y khac 1 v thoa man {
log, (z —y) = log, (v + y).

Gia tri ctia 22 4+ zy — y* bang
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(Ao ®)s. ©n1. D)2.

Laoi giai.
DK: z > y.
1
1 1 log, y = ! ' E(H)
(0] = 10 x -
Ta co {1 &Y By | & : log, y 4 x=y(l)
log,(z —y) = log,1(z +y)
1 1
y=- y=- ry =1 5 5
= x & z S, 5 =z +tay —y° =2.
log, (z — y) + log, (z +y) = 0 log, (z* —y*) =0 @ -y =1

Chon phuong an @

Cau 15. Cho cac sb thuc duong a, b thda man v/IToga + +/Iogb + log v/a + log Vb = 100 va v/Iog a,
VIogb, log v/a, log Vb déu la cac s6 nguyéen duong. Tinh P = ab.
@10164‘ 10100 @ 10200 @10144.
Loi giai.
Ta c6: v/loga + v/1ogb + log v/a + log v/b = 100
= 1oga+1ogb+2@+2\/m: 200 & (loga + 1)* + (VIogh +1)° = 202 = 81 + 121().
\/m V1ogb, log v/a, log \/_ déu 1a cac so nguyen duong nén.

Viega+1=9 loga = 64 a=10%
" Viegb+1=11 log b = 100 b =10
*) & = =

Viega+1=11 loga = 100 a =101

logh+1=9 logb = 64 b =10%.
Vay: P = ab=10% .10 = 1004,
Chon phuong an @
» b
Cau 16. Chologgb = a;log, 7 = b;logy 3 = c. Biet logy, 175 = L—i_nac. Tinh A = m+2n+3p+4q
pcTgq
(A)27. (B)25. (C)23. (D)29.
Loi giai.
. 1 2
Ta c6 logyy 175 = logy, 7 - 52 = logy, 7 + 21ogy, 5 = log, 24 + og, 21 =
1 2 1 2
+ = + =.
log; 3 +1og; 23 logs 3 + logs 23 1 n 3 1 n 3
logg 7 logy7 loggd = logy b
1 2 ! 2
I +3+1+ 3 _1+3+1+3_'
logy 7-logg2  logy 7 loggd  logy 3 -logg b 9% - 20 2a c-2a
1 2 2b dac 2b + 4ac

c 3 ¢ 3 :c+3+c+3: c+3

26 2b 2ac  2ac
A—montspidg=2+8+3+12=25

Chon phuong an
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1 +logiy +logjay
2logio(z +3y)

@M:i. B)M=1. @M:%. @M:%.

L&i giai.

Cau 17. Cho z, y 1a cac s6 thuc 16n hon 1 thod man z? — 6y? = zy. Tinh M =

Taco2? -6y’ =ay o a? —ay —6y> =0 ().

Do z, y 1a cac s6 thyc duong 16n hon 1 nén ta chia ca 2 vé clia () cho y? ta duge
T
2 - =3
x = 3y(n

(E> —Z =0 :% & y(n) . Vay = =3y (1).

y Yy Z =2 r = —2y(l).

1+1 1 1 12
Mt khac M = —— 8127 T 08120 _ 0812 W)
2logya(z + 3y) 210g12(5f + 3y)
1 36

Thay (1) vao (2) ta c6 M = 81200 _

logy 36y%
Chon phuong an
Cau 18. Cho f(z) = aln (:p—km) + bsinz + 6 véi a, b € R. Biét f (log(loge)) = 2. Tinh
f (log(In 10)).
(A)4. B)10. (C)s. (D)2.
Loi giai.
bat xg = log(loge).
Co: f(xo) =aln (:1:0 + :1:(2) + 1) +bsinzy + 6 = 2.

Ta <6 7 Qosn10)) = 1 (tog (1 ) ) = F (- logtloge)) = o)

f(=z9) =aln (N/x%—i- 1 —xo) + bsin(—x9) + 6 = —aln (:I:o + \/:v% + 1) — bsinxg + 6.
—_ [aln (x0+ N 1) +bsmx0+6} +12 = —f(z0) + 12 = 10.
Chon phuong an

v
P

v
X

v
X

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

Cau 19. Cho 9 +97*% = 14 va Sjgii tz:z = % \(¢ % 14 phan s6 toi gian. Tinh P =a - b.
(AP =10. (B)P = —45. ©r-= (D)P = 45.

Loi giai.

Ta c6

97 + 977 = 14 & 320 4+ 2.320.3720 4 3720 _ 16

& (3 +37) =163 +377 =4
64+3(3"+37")  6+33"+37")  6+33"+377)
2—3vtl —3l-= ~ 2_-3.3¢-3.37%  2-3. (3" +3°7)
6+3-4 18 a 9 '
— = - =—==ab= —45
“2-34 10 _ b 5 "
Chon phuong én

. 2 . 3 L o N
Cau 20. Biét phuong trinh 27 — 27'=% — 16 (39” — 3_55) +6 = 0 c6 cac nghiém = = a,x = logg b va

. i FS b ~ 2 N ~
x =loggc v6ia € Z,b>c>0.Tiso - thuoc khoang nao sau day?
&
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®om  ®EY)  ©6) 0k

Loi giai.
Ta c6 5
277 — 27177 — 16 (3%—3—36) +6=0«<3%—-27-37% —16 (3" - 3-37") + 6 = 0(1).

Dat t =37 —3-37" =3 =3% —27.373% —3(3% - 3.3737).3%.3.373,
= 3% —27.37% — 9 (3% —3.37%),

t=1 3 -3.37%=1 32T 37 _3=0
Khidé (1) =3 -Tt+6=0= |t=-3= |3"-3.3"=-3 & [3224+3.3"-3=0
t=2 3 -3.377=2 32T 9.3 _3=0
[ . V1341 [ V1341
3" = 5 x = logs 5
b V13+1
N IV, T VaI-3 5 2 Y2 g g
F=— leoggT c  V21-3
3'=3 [z =1

Chon phuong an @
Cau 21. Cho hai s6 thyc duong a,b théa logy a = logg b = logg(a + b). Tinh %.
1 1++5 ~1-5 ~14++5
B! V5 @1 DR
Loi giai.
Dat t = logya = logg b = logg(a + b)

a=4 2\ —1+5
s (2) - s
= {b=6 :>4t+6t—9t<:)(—) +(—) 1=0& | 3 2
3 3 2Nt —-1-+5
atb=9 (5) -——w.
a_4f_(2)t_—1+\/5
b 6t \3/) 2

Chon phuong an @

Cau 22. Goi a la mot nghiém ctia phuong trinh 4.22%8® — glogz _ 18. 32legx — (. Khang dinh nao
sau day.
dtang khi danh gia vé a?
(A)(a—10)2=1. B)a =102 ©a?+a+1=2 @a:ﬁ.
Loi giai.
Dieu kién z > 0.

. 2logx 2 logx
Chia ca hai vé ctia phuong trinh cho 321°¢7 ta dugc 4 (5) - (5) — 18 =0.

2 logx

Tacd 4t2 —t—18=0 <
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9 2\legz g 1
5it = = z = ologr = —2 -
Vi 1 1:> (3) 1 & logx N 100
Vay a = —.
=100

Chon phuong an @

Cau 23. Tong cic nghiém ctia phuong trinh sau 7°~! = 6log,(6x — 5) + 1 bing

(A)2. B)3. (©O)1. (D)10.

Loi giai.
Diéu kién: z > g
bat y — 1 = log, (62 — 5) thi ta c6 hé phuong trinh.

7l =6y —1)+1 7l =6y—5
{y — 1 =log,(6z — 5) < {73/_1 =6x—5
Xét ham s f(t) = 7071 + 6t v6i t > g thi f() =7"1In7+6 > 0,vt > g = f(t) dong bién nén.

(2) & f(z) = f(y) & = =y khi d6 ta ¢6 phuong trinh 7%~ — 6z +5 = 0. (3).
Xét ham 86 g(z) = 71 —62+5 véi v > g thi ¢/(z) =71 (In7)—6 = ¢’ (z) = 7" L (In7)* > 0,Vz > g

= 771 462 =71+ 6y (2).

nén suy ra phuong trinh g(x) = 0 c¢6 khong qué hai nghiém.

Mat khéc g(1) = g(2) =0 nén z =1 va x = 2 la 2 nghiém ctia phuong trinh (3).
Vay phuong trinh da cho c6 2 nghiém la z =1 va z = 2.

Suy ra tong cac nghiém ctia phuong trinh 1a 1 +2 = 3.

Chon phuong an

Cau 24. Bat phuong trinh 9° —2(z +5)3% +9(22 + 1) > 0 ¢6 tap nghiem 1a S = [a;b] U[c; +o0). Tinh
tong a + b+ ¢?
(A)o. B)1. (©)2. (D)3.

Loi giai.
Dit t = 3%, ¢t > 0.
Bat phuong trinh da cho trd thanh:
2 =2 +5)t+92zx+1) >0 (t—9)(t—2x—1)>0.

{t—920 {t29 {3@‘29(1)
THI: & &

t—20—1>0  |t—22-1>0 |3"—22—12>0(2).

Xét bat phuong trinh (2):
bat g(z) = 3" — 22 — 1 trén R.
g(x) =3"In3 — 2.
Goi z¢ 1a nghiem duy nhat ctia phuong trinh g(z) = 0, 29 > 0.
Khi d6, g(x) = 0 ¢6 nhiéu nhat hai nghi¢m.
Xét thay, g(z) = 0 c¢6 hai nghiem 13 2 =0 va z = 1.
Ta c6 bang bién thién

v
P

v
X

v
X
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T —00 0 Zo 1 +00
g'(v) - 0 +
+00 +00
g9(z) 0\ /O
9(o)
. : ) x <0
Tu bang bien thién ta c6, (2) <
z>1
Ta lai co, (1) &z > 2.
Két hop (1) va (2) suy ra, z > 2. (x).
t—9<0 t<9 37 <9(3)
TH2: & &
t—20-1<0  |t—20-1<0 |3"—22—1<004).

Xét bat phuong trinh (4):
Dat g(x) = 3% — 22 — 1 trén R.
g(x) =3"1In3 — 2.

Goi zo 1 nghiém duy nhat ctia phuong trinh g(z) =0, 29 > 0.

Khi d6, g(z) = 0 c6 nhiéu nhat hai nghiem.

Xét thay, g(z) =0 ¢6 hai nghiem a2 =0 va z = 1.

Ta c6 bang bién thien

T —00 0 o 1 +00
9 (z) - 0 +
+00 +00
™~ —
9(@o)

Tu bang bién thién ta co6, (4) <0<z < 1.
Ta lai co, (3) &z < 2.
Két hop (3) va (4) suy ra, 0 <z < 1. (¥x).

Két hop (¥) va (x*) ta dugc tap nghiem ctia BPT da cho 13 S = [0;1] U [2; +-00).

Chon phuong an @
Cau 25. Phuong trinh 25 @ 4 geos™=

(A)1284. (B)4034.
L&i gii.
Ta cd 251n2x + 30032x

—4. 3sin2x PN 28in2.%' + 3lfsin2x —

Dit sin?x =t véi t € [0;1], ta c6 phuong trinh.

1

3 9

t t
2t+%:4.3t@(3> +3-(-) —4 Vihamséf(t):(

= 4.3"°2 ¢4 bao nhiéu nghiém thuoc [—2017;2017].

(D)4035.

t

t
) +3- (%) nghich bién véi ¢ € [0;1].

nén phuong trinh ¢6 nghiém duy nhat ¢t = 0. Do d6 sinz = 0 < z = kn, k € Z.

—2017 2017 o .
< k < —— nén c¢6 1285 gia tri nguyén

Vi x € [-2017;2017] nén ta c6 —2017 < kr < 2017 &
T T

cua k théa man. Vay c6 1285 nghiém.
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Chon phuong an @
Cau 26. Cho cac s6 thuc duong x,y thoa man logg z = loggy = log,(2x + 2y). Tinh ti s6

r 2 T 2 z 3
@525' 52\/5— ' ©__\/_+1 @_:5

1 Y

@I&

Loi giai.
z=06" (1)
Gid st logg x = loggy = logy(2x 4+ 2y) = t. Ta c6: { y=9' (2)
2r +2y =4 (3).

... x 6 2\!
MH®§—§—<Q:w.
Lay (1), (2) thay vao (3) ta ¢6
9 t
o . <—) =1+V3= (thdo man)
2.6t+2~9t:4t<:>(§) —2.@) 9=0e | 3 v3-1

9 t
(g) =1— /3 (loai)
Chon phuong an @

Cau 27. S6 nghiém ctia phuong trinh 218 (#+3) — g 13

@o. B)1. (©)s. D)2.

Loi giai.

Dk: x > —3.

it t = logg(x + 3) = = = 5! — 3, phuong trinh da cho tré thanh.
2\t 1\¢

of — 5t _ 39t 43 =5 e (5) 43 (g) —1(1).

i t
Dé thay ham s6 f(t) = (2) +3- (1> nghich bién trén R va f(1) = 1 nén phuong trinh (1) c¢6

5 )

nghiém duy nhat ¢ = 1.

Vé6it=1, tacologs(r+3)=1<2=2.

Vay phuong trinh c¢6 nghiém duy nhat = = 2.
Chon phuong an

Cau 28. Phuong trinh 33+3¢ 4 33-3z 4 34+2 4 342 _ 103 ¢6 tong cac nghiem la

(apo. B2 ©s. D1
Loi giai.
33+3z + 33—3z + REax + 34—z — 103(7).

27 81 1 1
(7) & 27- 33w+33 +81-3$+3—x:103<:>27-<33x+3 >+81 <3x+3—x>:103 (7).

Dat t — 37 10@2\/3% L
a +3— 330

1\3 1 1 1 1
:t3=(31‘+3—w) =3 4+3.3%. — 433" —+— &3+ — =33t

3 329: 33:5 3
1 1
Khidé:(7)@27(t3—3t)+81t:103(:>t3:2—07<:>t:§0>2(N).
10 1 10
Git=—=3"+_—=— :
V6i 3:>3 —|—3x 3 (7)

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08
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. 110 y=3(N)
Dit y=3*>0.Khidé: () e y+-=— <32 -10y+3=0< 1
Véiy:?i:>3“’:31<:>m:1.
Suy ra tong cac nghiém clia phuong trinh 14 1 + (—1) = 0.
Chon phuong an @
P z 2
Cau 29. Tim tap nghiém S cua bat phuong trinh /3% +1 <32 + ——.
.p g g p g _ \/W
@(_O?O) U [logg 2; +00). [O;log3 2).
@ (0; 5] U [\/5, +oo). @(0; +00).
Loi giai.
P z 2 2
Ta c6 bat phuong trinh: v/3*+1 < 32 + —— & V37 +1 < V37 + —— < V37 +1 <
pRTenS =T S VS H =

37(37 + 1) + 2
V3T +1
&3 +1< /3737 + 1)+ 2 (%).
Datt=3"+1>1=3"=t—-1.
T d6 bat phuong trinh (¥) &t <\ /(t—1t+2et—-2</(t— 1)t

1<t <2
. I1<t<?2
Truong hop 1. (-1 0 t>1 ©1<i<2&681<3+1<2e3<lsr<0.
t—1)t >
t<0
T hop 2 =2 P22 = 23 >2 logs 2
ruong hgp 2. & & St>23">2 1 >logy2.
(t — 1)t > (t —2)? t2—t>t?—4t+4 tz%

£ . . 1z . _ |x > logs 2
Keét luan nghiém cua bat phuong trinh la .
x <0

Chon phuong an @

) ) . . — b
Cau 30. Cho z, y 1a cac s6 thyc duong thoa man log25§ = log5y = logg Tty va L = L\/_,

v6i a, b 1a cac sO6 nguyén duong, tinh a + b.

(Aa+b=14. B)a+b=3. (Ca+b=21. (D)a+b=34.

Loi gii.
I
T T+ y=15 w 2
Ta co 10g25 - = 10g15 Yy = logg y = xT
2 logos =
| r+ 15 2 | T
O, = 10 —.
g9 A 825 9

x 5\ | 75\
Dattzlog25§;»x:2.25t,taduoc2.25t+15t:4.9t<:>2(—) +(—) —y

3
—1+\/§:>x_2'25t_2.(5>t_—1+\/ﬁ

4 y 15t 2

=t=1o
gg 3
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Dodéa=1,b=33nén a+b=34.
Chon phuong an @

Cau 31. Biét ring phuong trinh logy (1 + 21%%9) = 2018logz = ¢6 nghiém duy nhat xo. Khang dinh
nao dudi day ding?

(A)3T008 < 2 < 37005, (B) g > 31009 ©)1 <z < 3T08. D)31007 < 2 < 1.
Loi giai.
Dieu kién: = > 0.
Dit ¢ = logy (1 + 21%%?) = 2018logg z. Khi d6 ¢ > 0

14 21009 _ o ) PN
v3\ oy
Ta thay ham s6 f(t) = (7) + (5) luon nghich bién va lien tuc trén (0;4+00) va f(2) = 1 nén

phuong trinh (*) c6 duy nhat mot nghiém ¢ = 2
1

= 21999 = 3 hay xq = 31009.

Ma 0 < ! < ! nén 1 < <31008
1009 ~ 1008 0

Chon phuong an @

Cau 32. Phuong trinh 2logs(cot 2) = logy(cos ) c6 bao nhiéu nghiém trong khoang (0; 20187)?

(A)2018 nghiem. (B)1008 nghiem. (C)2017 nghiem. (D)1009 nghiem.
Lo giai.

sinz >0
Dk: {

cosx > 0.

v
P

v
X

2logs(cot ) = logy(cos 1) < logs(cot 2)? = logy(cos )
& logy cos?x — logg sin? 2 = logy(cos z)
& logg cos?x — logs (1 — cos? :B) = logy(cos ).

Dat t = logy cosz = cosz = 2%
2t

22t

4
Ham s6 f(t) = (5) + 4! dong bién trén R.
Mat khac f(—1) =1 nén = = —1 la nghiém ctia phuong trinh.

v
X

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

4 t
Phuong trinh trd thanh < logg ——- o = 4t = 3t — 12! hay (5) + 4t = 1.

Do dé6 phuong trinh c6 nghlem duy nhat ¢t = —1.

logzcosx——lécosx——(:)x—:t + k- 2m.
1 6053
—6<k’<T
€ (0;20187) = 1<k<6055
6 6

Vay trong khoang (0;20187) ¢6 1009 - 2 = 2018 nghiém.

Chon phuong an @

Cau 33. Cho day s6 (u,) théa man logs(2us — 63) = 2logy(u, — 8n + 8), Vn € N*. Dit.
Uy + Sop, 148

Sp =ui +ug + -+ + u,. Tim s6 nguyén duong 16n nhat n théa man < —.
U9p, - Sp 75
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(A)18. B)17. (©)16. D)19.
L&i giai.
Ta c6 Vn € N*, logs(2us — 63) = 2logy(u, — 8n + 8) < logs(2us — 63) = logy(uy, — 8n + 8).
2us — 63 = 3' . {2U5—63:3t

(v6in=5)=1=3"-22=>t=2=
us — 32 = 2t

Dat t = logg(2us — 63) =
Uy, — 8n + 8 = 2F

up, = 8n — 4. Khi dé us = 36.

V6i u, = 8n — 4 va us = 36, ta co: logg(2us — 63) = 2logy(uy, — 8n + 8) < logs(2 - 36 — 63) =

2log (8n — 4 — 8n + 8) < logy 9 = 2log, 4 < 2 = 2 dung Vn € N*.

Ta cO: U1 — up =8(n+1) —4 — (8n — 4) = 8. Vay (uy) 1a cap s6 cong c6 s6 hang dau u; = 4, cong

sal d =8

= Sp=urtug+--+u, = 5
, Up-Sa,  (8n—4)-16n* 148

Do do6 —s = ElGn—zl)-ZLnQ < %:>n< 19.

Chon phuong an @

Cau 34. S6 nghiém ctia phuong trinh logg |22 — v2z| = logs (2* — v2z +2) 1a
(A)3. B)2. ©)1. (D)4.
Loi giai.
DK: z # 0,2 # /2.
Ditt=22—V2r=22—-V2r+2=t+2
= logs |t| = logs(t + 2).
Dat logs [t| = logs(t + 2) = u.
{log3 It| =u {|t| =3¢
=
logs(t +2) = u t+2=5"
= |p* — 2| =3

=
5U—2=—3u

3 +2 5“:> )" 2 )" 2
Rl (OROE
Xét (1): 5% + 34 = 2.

Ta thiy v = 0 la 1 nghiém, diing phuong phap ham sé hoic ding BDT dé chitng minh nghiém
u = 0 1a duy nhat.

V6iu=0=1t=—-1= 22> -2z +1=0, phuong trinh nay vo nghiem.

X6t (2): (g)u +2 (%)u — 1

Ta thay v = 1 1a 1 nghiém, diing phuong phap ham s6 hodc dung BDT dé chiing minh nghiem

u =1 13 duy nhat.

V6iu=1=1t=3= 2>—+/2z—3=0, phuong trinh c6 2 nghiém phan biét thoa = # 0;z # /2.
BINH LUAN.

Cho f(x) = g(x)(1) néu f(x),g(z) déi nghich nhau nghiém ngat hodc g(z) = const va f(z) tang,
gidm nghiém ngat thi (1) ¢6 nghiem duy nhét.

Chon phuong an
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Cau 35. Tim giéa tri gan dung tong cac nghiém ctia bat phuong trinh sau:

22 2 4

22

\/2108;?33210gx§+5\/13—|—\/10g2 x_logggl’
22 Erg
3 3

+4 | (2425 — 205 4 272 — 22° 4 199722 4 2016)

0.
(A)12,3. B)12. (©)12,1. D)12,2.
Loi gidi.
Diéu kién: 0 < 2 # 1.
Ta 6 2425 —22° + 272" — 203+ 199722 42016 = (% — 22)° + (2% — 1) +2226 4 2624 + 199722 42015 > 0,
V.
Do d6 bat phuong trinh da cho tuong duong véi

4

ox logaw
3 3

22 22
\/2log§,§—21ogx§+5—\/13+ +4 | <o0.

2
log22 B

22 )
bat t = log, 3 ta c6 bat phuong trinh

2

1 3\ 2 13
\/2t2—2t+5+\/2t2—4t+4§\/1_3<:)\/(t—i) +(§) +\/(1—t)2+12§\/?.

v
P

v
X

— 13 L = s 1= —> —> —> 13

Détu:(t—§;§>vav:(l—t;l).TaCO U+ |7 > |d+ V| = R

1 5

e T3 03 4 22\ 1
Dzmbangxay1"akh11 t—§<:>2t—1—3—3t(:>t_5:>x—(§) = 12,06 ~ 12,1.

Nghiém trén thoa dieu kien.

Chon phuong an @

Cau 36. Tim tich tit ci cac nghiem ctia phuong trinh 4.31°8(1002%) | g 4log(102) _ 3. gl+logz.

(A)100. B)10. ©)1. %

v
X

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

Loi giai.
DK: z > 0. Y log(100) log(102)
O, x O, x
PT & 4 .32108(102) 4 9. 92log(10z) _ 13 glog(102) o 4. (g) s (g) : +9=0.
3 log(10zx)
bat t = (5) > 0 thi phuong trinh tré thanh:
3 log(10z) 1
F—1 (—) ~1 _ _ 1
42 - 13t+9=0¢ 9= | 2 lon(10 & log(mx)_O@ 710
t=- (§) 100 9 |log(102) =2 |, — 1o,
2 4

Suy ra tich cac nghiém béang 1.
Chon phuong an (C)

Cau 37. Tap nghiém ctia bat phuong trinh 2.7%+2 4 7.27%2 < 351 . 1/14% c6 dang 1a doan S = [a; b].
Gia tri b — 2a thudoc khoang nao duéi day?
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(A) (3;10). (—4;2).
Loi giai.

2772 4 7.97+2 < 351 .4/14
4977 4 28.2% < 351 - /14

22: 2m
4 2 < 351
@9\/14x+8\/14 35
<49 - \/ + 28 - \/ < 351.

2
ba tt—\/2 t > 0 thi bpt tré thanh: 49t+78<351

edarlad Tl icrcs
Khi d6 S = [—4;2].

Gia tri b —2a = 10 € (V/7;4V10).

Chon phuong an @

Cau 38. Tap nghiém ctia bat phuong trinh (2% —
@S = (—00;0). S = [1; +00).

Lai giai.

Dieu kién xac dinh: 2* - 1>0< 27> 1< 2> 0.

Diat V22 —1=t,(t>0)=2" - 1=t 2" =2 + 1.

Bat phuong trinh tré thanh:
(P+1-2)°" < (P+1+42)(1-12e (F-1)" <

t#£1

242t 4+1<t?+3 t<1
= & st <.

& (t—1)%(t+1)% < (12 +3) (t—l)Q@{

t41 t£1
Dod6 22 —1<1e22-1<1 %<2 < 1.
Két hop dieu kien: 0 < z < 1.

Vay bat phuong trinh c6 tap nghiem 13 S = [0;1).
Chon phuong an @

© (vT:avin).

o)

Pc@+2)(1-v2T 1) 1a

(£ +3) (1 —1t)
(t+1)2 <t*+3

Cau 39. Bét phuong trinh 20 7Va—1-1 4 9 < 22" 4 9ve=T ¢4 tap nghiem S = [a;b]. Khi d6 a + b

bang

(A)2. B)3.
Loi gii.
DK: z > 1.

(D)10.

z . 1 2 2
Bat phuong trinh da cho tuong duong véi 5 2r" . gvae—l 4 9 < 9r” 4 ova—l

e 97" Vel Ly < 9.9%" L 9. 9VaT
u >0

uw=92
Dat , dieu kien
{vZMl {v>0.
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Bat phuong trinh tré thanh.
w+4<2u+2vs (uww—2u)+4—-20) <0 uv—-2)—-2w-2)<0& (u—2)(v—2)<0

[ (u—2>0 [ (u>2
v—2<0 v <2
& &
u—2<0 u <2
| lv—2>0 | |lv>2
, s ) u >0
Keét hgp véi dieu kién ta dugc.
v >0
_ B 2 _ _ _
u > 2 2% >2 2> 1 r<—-1vz>1 r<—-1vz>1
0<v<?2 0<2vrl<o Vr—1<1 r—1<1 x <2
& ) & & &
0<u<?2 0<2¥ <2 2 <1 —1<z<1 —1<z<1
| (v >2 ove—l > 9 | (Ve —12>1 | (z—12>1 | (z>2

& e (—oo;—1]U[1;2].
Két hop diéu kién x > 1, ta suy ra tap nghiém ctia bat phuong trinh da cho 1a S = [1;2].
Chon phuong an

Cau 40. Tap nghiém ctia bat phuong trinh (5 + \/ﬁ)x + (5 — \/ﬁ)x < getlogs 5 |y

(A)S = (—2;1). B)S =[-1;1]. (©)s = (1;5]. (D)S = (1;+00).

Loi giai.
. T x z+log, 5 T x 5+ \/ﬁ v
Ta c6: (5+V21)" + (5-V20)" < 277980 & (54V21)" + (5-V21) <25 & | ——) +
(=) =
21\" —v21\" )
Dat (%) =t= (%_) = %, (t > 0), bat phuong trinh tré thanh:

5—+/21 54421

1
t+;§5®t2—5t+1§0@T§t§ 5

Do doé ta co:

5 V21 _ (5+\/ﬁ>m< 5+ V21
2 - 2 - 2
Vay bat phuong trinh c6 tap nghiem 1a S = [-1;1].

Chon phuong an

&S -—-1<zx< 1.

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08
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& BANG DAP AN &

B |[10. C |

Cl13. All4&. All5. BJl6. B]l7. DJls. D]|9.

B ||2.

1.

B |[12. A |[13. A |[14. D ||15. A |[16. B ||17. B |[18. B ||19. B |[20. D |

D |[22. D |[23. B |[24. D ||25. C |[26. B ||27. B |[28. A ]|29.

11.

A |[30. D |

21.

C |[32. A|[33. A|[34. B|35. C |[36. C ||37. C |[38. C ||39. B ||40. B |

31.
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