BAI 1. LUY THUA
A. KIEN THUC CO BAN CAN NAM

I. Khai niém liiy thira

1. Liiy thira véi s6 mii nguyén

Cho » 1a mot s6 nguyén duong, a 1a mot sé thyc tiiy y. Liiy thira bic » cta « 1 tich ctia » thira
s a.

1
a'"=aa..a;a =a
ada..a

n thita s6 a
Trong bi€u thic a", a dugc goi 1a co s0, sO nguyén » 1a s6 mi
V61 a=0, n=0 hodc » la mdt sO nguyén am, lily thira bac » cua sO « 1a sO & xdc dinh

. 1
bo1:a" =1; a =—.
a

Chuy:
[ Ki hiéu 0°, 0" ( n nguyén am) khong c6 nghia.
[1V6i a=0 vannguyén, tacd a" = %
2. Phuong trinh x" =5
a) Truong hop n1é: Véi moi sé thue b, phwong trinh c6 nghiém duy nhit
b) Truong hop n chin
e Vi b <0, phuong trinh v6 nghi¢m
e Véi b=0, phuong trinh c6 mdt nghiém x =0
e V6i b>0, phuong trinh c6 hai nghiém ddi nhau
3.Céan bacn
a)Khai niém: Véi n nguyén duong, cin bac n ctia s6 thuc ¢ 14 s6 thuc b sao cho #" =a.
Ta thira nhin hai khang dinh sau:
1 Khi n 1a s6 1&, mdi sb thuc « chi c6 mot cdn bac n. Can d6 duoc ki hiéu la ¥z
] Khi n 1a s chén, mdi sd thuc duong a c6 ding hai can bac n 1a hai sb6 d6i nhau 1a ¥a (con goi la
can bac sb hoc cuia a) va —4a.
b) Tinh chét ciin bic n: Véia, b >0, m, n € N* p, g € Z ta co:

ab = a2 =325 0);

ab =+/a =0

Ja =)' @>0); Y4a ="fa

Néu £ =4 i 3fa” =%a* (a>0); Ddc biét Ya="la"
n m

Nor {a, (nle)
a =

|a ,(nchan)

4. Liiy thira v6i s6 mii hiru ti
Cho sb thuc « duong va r la mot s6 hitu ti. Gia st =", trong d6 m 1a mot sb nguyén, con n la
n

m

mot s6 nguyén duong. Khi do, lity thira cua a véi so miir1a s6 o xac dinh boi " =a" =4a" .
4. Liy thira véi so mii hiru ti: ( SGK)




II. TINH CHAT CUA LUY THUA VOI SO MU THU'C

Cho a,b 1a nhiing sb duong; o, SR

a®.a’ =a""’; 4 _ a®’; (a“ )ﬂ =a”; (gj -4
ba

Néu a>1thi a® >a’ a>p

Néu a<l1thi a® >a’ a<p

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

‘ Dang 1: Cac phép toan bién ddi liy thira

1. Phuong phap:

Ta can nam céac cong thirc bién doi lity thura sau:

e Véia=0;b=0 va a,peZ tacod
a%aP =2 o L __geb o P %P (ab)* =a%b® (%T:ﬁ
e V6ia, b=>0,mn eN*p, qeZtaco:
Yab=Ya b ; ri/%:;@ ; Var = (Va) (a>0);
Né’u§=%thir\’/a7p="\l/a7q(a>0); Dic biét Ya =™a™

Cong thirc dac biét

flx)=— +\f thi f(x)+f(1-x)=1.

That vay, ta co:

a

o _  a _ A
a4 Ja a+tvNaa a* +a
ax

f(1-x)=

Neén: f(x)+f(1-x)=1.
2. Bai tap

2 4
Bai tap 1. Viét biéu thue ~——— T vé dang lily thira 2" ta dugc m =?.

— B. 13 C.%. D. -2,

6 6




Huéng din giai

Chon A
5
Va2dla 28t as

160,75 - (24 )% 23

13
6

=2

4 4

Bai tap 2. Chox >0;y > 0. Viét bidu thie x°/x’Vx v& dangx” va biéu thirc y*:{)°\y vé

dang)'. Tacoé m—n=2

A1 B. 1! c. b p. %
6 6 5 5
Huéng din giai
Chon B
4 4 5 1 103
= e 103
WXV x =5 X6 x2 =x0 = m=

60

R IO o Y S B SN _nu
y.y\/;—y.y.y =y :>n——5:>m—n—g

Bai tip 3. Biét 4* + 4~ = 23 tinh gia tri ciia biéu thirc P =2" +27":
A.S. B. V2. C. V2. D. 25.
Huéng din giai
Chon A
Do 2°+27 >0,WxelR

Nén 2742 =4/(2"+27) =27 4242 =J4" 44 12=23+2=5.

a;+2 a%—2 (a%+l)

Bai tap 4. Biéu thuc thu gon cta biéu thirc P = | J(a>0,a#+1), ¢o
a+2a*+1 = a?
dang P=—"_. Khi d6 biéu thirc lién h¢ giira m va 1 1a:
a+n
A. m+3n=-1. B.m+n=-2. C.m—-n=0. D.2m—-n=5.
Huwéng din giai
Chon D
1 1 1
p_|_a+2  a’-2 (a2+1)[\/2+2 Ja -2 J\/EH
- 1 - ’ 1 - 2 ’
a+2a?+1 a-1 a? (\/;—f-l) (\/Z—l (\/;4'1) \/;
_[ﬁwf—zj;_zﬁ;_ 2
Ja+1 Ja-1)a a-1Ja a-1

Dodd m=2;n=-1.




Bai tap 5. Cho s thuc duong X. Biéu thirc \/ x\/ x\/ x\[x\[x\/x\/x\/; duogc viét duéi dang liy

\ e A ~ ~ 7 - e a \ A A LRs o . 7 R ’ ‘A A~
thtra v6i sO mi hiru ti ¢6 dang x?, voi - 1a phan so toi gian. Khi do, biéu thire lién hé gitra

avab la:
A.a+b=509. B. a+2b=767. C. 2a+bh=709. D. 3a—-bh=510.
Huwéng din giai
Chon B

A R Ad s

|15 [ 15 [ 31 [ 3 | &
=V xVxVaxVx s =\x\VaxVxVa-xs =Vx\Vx\VxVx'e =\VxVxVoax? =\ x\x\x*
G [ [ \/ 255 B5 s
=VaxVx-x% =\xVx® =VxVx12 =\Vx-xB =Vx!8 =426 Do dbd a =255,b=256.
2

251 255
Nhén xét: \/x\/x\/x\/x\[x\/x\/ xfx o =x 7 =x¥6,

2
Bai tip 6. Cho a >0; b > 0. Viét biéu thuc aNa vé dang ¢ va biéu thuc b b vé dang »" . Ta

cO m+n="?
AL B. -1 C.1 p. L
3 2
Huéng din giai
Chon C

2 1 5 2 1 1

2 2
a*a=a’a? =ab :>m=%;b3 b =b? :b? =bS :>n=é

=>m+n=1
A2 3 2 248
Bai tap 7. Viét biéu thuc 22 vé dang2* va biéu thirc 3i védang2’. Taco X" +)° =2
% i
A, 207 g 1 ¢ p, 207
567 6 24 576
Huéng din giai
Chon D

3
;o

W2 aAR 3 B 22

11
= —_— = 5 26: =_:> 2 2:—
</§ 8'—23 28 = x 2 %/Z 2; Y 6 X +y 24




Bai tap 8. Cho a =1+ 2%, b=1+2*. Biéu thic biéu dién b theo a la:

A 272 B. -1 c. 22 )
a-—1 a a-1 a-1

Hudéng din giai

Chon D

Taco: a=1+2">1,VxeR nén 2* =

a-—1

Dod6: p=1s—tb - ¢ .
a-1 a-1

Bai tdp 9. Cho cic sb thuc dwong @ va b. Biéu thirc thu gon cua biéu thuc
P = (Za%—3b£)'(2a£+3b%)-(4a%+9b%) codanglapP =xa+yb.Tinh x + y?
A, x+y=97. B. x+y=-65. C.x-y=56. D. y-x=-97.
Huéng din giai
Chon D
Ta co:

p—(2at —35). (ot 2 304)- (a0 w000 = (2]~ Gipt) ) w00

1 1 1 1 l 2 l 2
=(4a5—9b5)-(4a5+9bf)=(4a2) —(9b2) =16a-81b.
Do d6: x =16,y =-81.

Bai tap 10. Cho cac sb thyc duong phan biét @ va b. Biéu thic thu gon cua biéu thic
Na-Jb 4a+316ab
Ya ¥ ardb

o6 dang P=mila +14lb. Khi d6 biéu thirc lién hé gitta 7 va

nila:
A.2m—n=-3. B.m+n=-2. C.m—-n=0. D. m+3n=-1.
Huéng din giai
Chon A
p_Na—\b ia+iicab _(fa) ~(4b) _24ada+2yadp

Vatb  Yarth  da—tb  da+ib

_Wa—4)(a+3b)  2a(Ya+4b)
) oo B) s g -o4a = b4,

Doddom=-1n=1.

2018" .
Bai tap 11: Cho f(x)=——=—=. Tinh gia tri biéu thuc sau day ta dugc
() 2018 +~2018
2 2018
= tot f|l —
f(2019] f[2019] f(2019]
A. §=2018. B. §=2019. C. §=1009. D. §=+2018.

Hwéng din giai




Chon C.

V2018
S Lo S 1-x)=1
2018 ++/2018 = /() s (1)

| 2 2018 1 2018
s st s 3o )3/ )

2 2017 1009 1010
+ + +...+ + =1009.
f(2019j f{2019] f(2019j f£2019]

Ta co6: f(l—x)z

Bai tdp 12: Cho 9" +9" =23. Tinh gid trj cita biéu thic P = % ta duge
A2 B.>. c. L D. -2,
2 2 2
Huéng din giai
Chon D.

S R 3+37 =5
Taco: 9" +9 *=23<:>(3*+3 X) =35 343 =-5 (loai)

Tir d6, thé vao P = 3437 355
1_(3x+3*x) 1-5 2

Dang 2: So sanh, ding thirc va bat ding thirc don gian

1. Phwong phap

Ta can luu y céc tinh chat sau

Cho «, BeZ. Khi d6
= a>1:a%>a sa>p;
» O<a<l:a*>a’ sa<p
Véi0<a<b, meZ ta co:
" A" <b" o m>0; a™ >b™ o m <0
= Véi a<b, n la s tenhiénlé thi a" < p"
* Vi a,b lanhitng s6 duong, n la mot s6 nguyén duwong khac khong a” =b" < a=b
Chi : N&u 1 1a s8 nguyén duong 1é va a <b thi Ya<¥b.
Néu n 1a s6 nguyén duong chin va 0<a<b thi Ya<¥b.
2. Bai tap




, 1
Bai tip 1. Vi gia tri ndo cia a thi dang thirc \a/ aila = 2\4/2—5ﬁ dang?
>

A.a=1. B.a=2. C.a=0. D.a=3.
Huwéng dén giai.

Chon B
1
1|2
13 1y
ai a(‘/; = a.[a.a“j =q* 1
Ta co - a.{/a.{‘/; :2\4/2_5.—4:”1:2.

Bai tip 2. Cho s thuc a # 0. Vi gia tri ndo ciia x thi déng thirc %(a" +a” ) =1 ding?

A x=1. B. x=0. C. x=a. D.x=1.
a
Huwéng din giai
Chon B
Ta co l(cz'”Jra"”):I@ ax+L:2©(ax)2—2a"+1:O
2 a*

<:>(ax—l)2=0<:> 4’ =1 x=0.

Bai tip 3. Tim tit ca cac gia tri cia a théa min 1\5/47 > 3/672 .
A.a=0. B.a<0. C.a>1. D. 0<a<l.
Huwéng din giai
Chon C

7 2 7 6
Taco Vo’ >Ya? @ a®>a° < a®>a% ——>a>1.

2 1
Bai tap 4. Tim tit ca cic gia tri cia a thoa méin (a—l)i3 < (a —1)75.
A.a>2. B.a>1. C.l<ax<?2. D. O0<a<l.
Huwéng din giai
Chon A

1
<(a—1)75. Suy ra ham s6 dic trung y = (a—1)

SRR N

X

Ta c6 —§< —%, két hop voi (a—l)f

dong bién —— cosb a—1>1<a>2.
Bai tap 5. Néu a* > atva b7 >b"  Tim méi cic didu kién ciia d4p dnavab
A.a<1;0<b<l. B.a>1;<1.
C.o<a<lib<l. D.a>10<b<1
Huwéng din giai
Chon D




2<4/3
Vil2 6 —g>1va \/_ \/—:>0<b<1
! ! b2 > pP

a?>ab
2 1
Bai tap 6. Két ludn nao ding vé s6 thuc a néu (a—1) > <(a-1)?
A.a>2. B.a>0. C.a>1. D.l<a<?2.
Huwéng din giai
Chon A

2 1

Do —§< —% va sé mil khéng nguyén nén (a—l);3 <(a—l);3 khia-1>l<a>2.

Bai tap 7. Két luan nao diing vé sb thuc a néu a+1)" >(2a+1)"

1 <0 . 0O<a<l
A.| 2 . B. -—<a<0. C. . D.a<-1.
2 a<-1
a<-1
Huwéng din giai
Chon A

Do -3<-1 va s5 mi nguyén am nén (a+1)">Qa+1)"  khi

[O<2a+1<1 —l<a<0
< 2 .

2a+1< -1
a<-1

0,2
. vz . 1
Bai tap 8. Két luan nao ding vé so6 thuc a néu (—j <a

a
A. O<ax<l. B.a>0. C.a>1. D.a<0.
Huwéng din giai
Chon C
1 -0,2
(—J <ad=a” <ad’
a

Do 0,2 <2 va c6 so0 mil khong nguyén nén ¢°? < ¢’khi a > 1.




HAM SO LUY THUA
A. KIEN THUC CO BAN CAN NAM
1. Khai niém ham liy thira
Ham sb liiy thira 1a ham s6 c6 dang y=x“,a e R.
Chu y: Tép xac dinh ctia ham 5O Ity thira phy thude vao gia tri cua o
- V6i a nguyén duong thi tdp xac dinh 1a R

- Véi a nguyén am hodc bang 0, tap xac dinh 1a R\ {O}
- V6i o khong nguyén thi tap xac dinh 1a(0;+0)
, Il . . 1 . .
Theo dinh nghia, dang thirc 4/x = x" chi xdy ranéu x >0. Do d6, ham s6 y =x" khong dong nhat
véi ham sd y :Q/;(n eN’). Bai tap y =3/x 1a ham s6 can bac 3, xac dinh voi moi x € R ; con ham s
1
liy thira y = x* chi xac dinh khi x >0

2.Pao ham ciia ham s liiy thira

(xa)' = oz.xo‘_1 véix > 0; (uo‘ )' = a.ua_l u'\véiu>0
(\"/ ) ! i moi x > 0 néu n chin, véi moi x = 0 néu n 1&
x| = ,V x un ,V x un
nf n—1 ) )
ni x
u' . . » - . . » Y
(4/;) =———, v6imoiu >0 néun chian, vdi moiu= 0 néun lé
nf n—1
n\u

3.Khio sat ham s liiy thira
Tap xac dinh ctia ham s6 Ity thira 'y = X* ludn chira khoang (0;+oo) véi moi @ € R. Trong truong

hop tong quat ta khao sat ham sé y = X“ trén khoang nay.

aeN
a=2n,neN’ a=2n+1,neN
Tap xac dinh: D=R Tap xac dinh: D=R
Sy bién thién: Su bién thién:
y=x"=y =2nx"" y=x"""=y'=(2n+1)x" =y >0 VxeD
y'=0=x=0. = Ham s6 dong bién trén D.
Béng bién thién Bang bién thién




—o0
Ham s6 dong bién trén (0;+oo). DY thi:
Ham sd nghich bién trén (—o0;0). A r
)
3.
D) thi:
) 21
v
q 4
2.
£
. e
1 o 1 2 3
q 4
r =11
——
2 1 a 1 3
-1 1
|
ae€Z\N
a=2k, keZ\N a=2k+1, keZ\N
A D= R\{O}
= Tap xac dinh: .
Téap xac dinh: D R\{O}. P ’

Su bién thién:
y = X2 = yr =2n.x2™!
Gi61 han:

limy=0=y=0 1a TCN.

lim y = +o0

i = x=0 1a TCP.
lim y =+

X—>0"

Bang bién thién

Su bién thién:

y=x*"=y=(2k+1)x* = y'<0 vxeD

= Ham s6 nghich bién trén D.
(G161 han:

limy=0=y=0 la TCN.

lim y =+o0

x>0 = x=0 1a TCD.
lim y = —o0

X—=0"

Bang bién thién




@ - 0 oo - —co 0 +oo
, + . , _ _
Y y
0 0 PSS 0
Ham s6 dong bién trén (—o0;0). Do thi:
£
Ham s6 nghich bién trén (0;+). )
D) thi:
u
5 1
R -1
2
2
, 3
4 3 2 1 ] 1 2 3 4 g 5]
ael

Trong gidi han chuong trinh ta chi khao sat trén (0;+o0).

a>0

a<0

Tap khao sat: D =(0:40) .

Su bién thién:

!

Yy =ax>0

(0;+00).

= ham so dong bién trén

lim X =0; lim X* =+o0
Gi61 han: x>0 X+

= Ham s6 khong c6 tiém cén.

Bang bién thién

Tap khao sat: D
Sy bién thién:

!

y=ax'<0 >

(G161 han:
x—0°

X—>+0

Bang bién thién

= (0;+oo) .

ham s nghich bién trén (0;+00)

lim x* = +00= TCD: x=0.

lim x*=0= TCN: y=0




D6 thi ham s luén di qua diém A(1;1).

Y a>1
=1
O<a<l
1 =0
1 a<0
P
9) X




HAM SO LUY THUA

Dbng bién trén Nghich bién trén
(0;+0) (G;+ :C)
Tap khao sat

0: 4o _—
b ohysix ( ) Ham sby = x
a>0 a <0

TCN: Ox
TCB: Oy

Do thi ludn di
qua diém (1;1)

yJL

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1. Tim tip xac dinh ciia ham s6 liiy thira

1. Phuwong phap giai
Ta tim diéu kién xac dinh cia ham sé y = [ f (x)]a , dwa vao s mii & ctia né nhu sau:
«Néu « 1a s6 nguyén duong thi khong c6 didu kién xac dinh cua f (x)
« Néu « 1a sé nguyén am hodc bang 0 thi diéu kién xac dinh 1a f (x) #0.

» Néu & 1a s6 khong nguyén thi diéu kién xac dinh 1a f (x)> 0.

2. Bai tap
Bai tap 1. Tim gié trj thyc ctia tham s M d& ham s6 Y =(X2 + m)ﬁ o tdp xac dinh 1a R .
A. moi gia tri M. B. m=0. C. m>0. D. m>0.
Huwéng din giai
Chgn C.

, . V2
Péham sé Y=(X"+M)" co tap xéc dinh fa R thi x*+m >0 <>m>0.




Bai tap 2. Tim tip xac dinh D cta ham sé y=ﬂ+jg+x+1.
A. D=[-2;2]. B. D=[-2;2]\{1}.
C. D=(—0;-2)U(2;+). D. D=(-2;2)\{1}.
Huwéng dén giai
Chen B

-2<x<L2

A 2
Ham s6 xac dinh khi va chi khi {4 —-x"20 o {
X#1

Xx#1
Vay tap xac dinh ciia ham s6 la D=[-2;2]\{1}.

3

Bai tap 3. Tim tip x4c dinh D cta ham s6 y:(x—2)ﬁ+ X —9)g+X2—5X—2.
A. D=(—0;-3)U(3;+). B. D=(2;+).
C. D=(3;+oo). D. D:R\{—3,3,2}.

Huwéng dén giai

Chon C
X>2
. Xx—2>0
Ham s6 xac dinh khi va chi khi 5 SL| X<-3< Xx>3.
X"=9>0 K>3

Viy tap xac dinh cia ham s 1a D= (3;+oo).

Bai tap 4. Tim tap xéc dinh D cia ham sé y:(x2—5x+4)ﬁ3—\/x2+3x+7+x‘3+x2—2x+1.
A. D:(—oo;l)u(4;+oo)\{0}, B. D=(—oo;1)u(4;+oo).
C. D=(1;4). D. D=[1;4].
Huoéng din giai
Chon A

) x<1
X°=5x+4>0
=

X#0

Ham s6 xac dinh khi va chi khi { X>4.

X#0

Viy tap xac dinh cia ham s 1a D =(—oo;1)u(4;+oo)\{0}.




V5

Bai tap 5: C6 bao nhiéu gia tri nguyén ciia m € (—2018;2018) déham s y= (x2 —2x—m+1) co

tap xac dinh 1a R?

A. 4036. B. 2018. C. 2017. D. V6 s
Hwéng din giai

Chon C.

Vi s6 mil \/g khong phai 1a s nguyén nén ham s xac dinh véi Vx e R.

S xP-2x-m+1>0,VxeR

{A’<O

=

a>0(luon diing via=1>0)
& 1-(-m+1)>0

<m>0

Ma {m <(-2018:2018) = me{1,2,3,..,2017}.

meZ

Vay ¢6 2017 gia tri nguyén cia tham sé m théa mén yéu cau.

Dang 2: P6 thi ham s6 liy thira

Bai tap 1. Cho cac ham s liiy thira y =x", y=x" trén YA y = a"
(0;400) ¢6 dd thi nhu hinh v&. Ménh dé nao sau day y =z’
dang?

A. 0<fB<ax<l. o ;

B. a<0<g<l. ,: -
C.0<p<1<a. @] 1 T

D. g<0<l<a

Hwéng din giai.
Chon C.
Tur hinh v€ ta thay ham so
* y=x" dong bién trén (1;+o0c) va nam trén duong thing y =x nén a>1.
« y=x" dong bién trén (1;+00) va ndm dudi dudng thing y=x nén 0< g <1.
Vay 0<g8<1<a.

Bai tap 2. Cho cac ham s lity thira y = x°, y=x",
y =" trén (0;+00) c6 d6 thi nhu hinh v&. Ménh dé
nao sau day dung?

A, y<a<p.
B. 8<y<a




C.a<y<p.
D. <8<

Huwéng din giai.
Chon D.
Tt hinh v€ ta thay ham so
* y =x" nghich bién trén (0;+o00) nén v <0.
enhucdutréntacod 0<f<l<a Viy y<0<@<l<a.

Bai tap 3. Cho cac ham s lity thira y = x*, y=x",
y=x" trén (0;+o0) €O dd thi nhu hinh v&. Ménh dé

nao sau day dung?
A. y<B<a<0.
B. 0<y<fB<a<l.
C.l<y<p<a

D.0<a<fB<y<]l.

Huwéng din giai.

Chon C.
Dua vao do thi, ta co
*V6i 0<x <1 thi

X" <x!<x?T<x'—a>p>y>1.
* Véi x >1 thi

X' <xT<x? <x"——l<y<f<a.
Vay véimoi x>0, tacd a>3>~vy>1.

Nhin xét. O déy 13 so sanh v6i duong y = x = x".

; mi3
y==ze

=

0]

8y 5

Bai tip 4. Cho ham s6 y = (x— 1)’%. Khang dinh nio sau ddy ding?

A. Db thi ham s6 khong c6 dudng tiém can dung.
B. D6 thi ham s c6 duong tiém can dimg x = —1.
C. D6 thi ham s6 c6 duong tiém can dimg x =0.

D. D6 thi ham s6 c6 duong tiém can dimg x =1.




Huwéng dén giai.

Chon D.

Bai tip 5. Cho ham s6 y = x%. Cho cac khing dinh sau:
i) Ham s6 xéac dinh v&i moi x.
ii) D6 thi ham s6 luon di qua diém (1;1).
iii) Ham s6 nghich bién trén R.
iv) D6 thi ham s c6 2 dudng tiém can.
Trong cac khang dinh trén c6 bao nhiéu khang dinh ding?

A. 1. B. 2. C. 3.

Huéng din giai.

Chon B.
Ta c6 khang dinh ii) va iv) 1a dung.
i) sai vi ham s6 da cho xéac dinh khi x > 0.

iii) sai vi ham s6 nghich bién trén (0;+o0c).

. 4




BAI 3. LOGARIT
A. KIEN THUC CO BAN CAN NAM
1. Khai niém légarit Nhén xét: log,b=a < a” =b (a,b>0,a#1)
Cho hai s6 duong a,b v6i a#1. S6 a théa man Bai tap: log, 8= 32’ = §

dang thirc ¢ =b dugc goi 1a l1ogarit co s6 a cua

b, vaky hicu Ia log, =b. Chu y: Khong c6 logarit cia s6 am va s6 0.

2. Tinh chét

Cho a,b>0,a #1. Ta co:

log, =0; log,a=1

as" =b; log, (a“ ) =«

3. Quy tic tinh légarit Bai tap:

a. Logarit ciia mgt tich 1 1
e log, E+log” 2=log, 5.2 =log, 1=0;
Cho a,b,,b, >0 v6i a#1,taco:

ol ! 1 2 1 3 1 ! 1 8
|10ga(b1b2)=logab1+logab2 0g35+ 0g3§+ Og32+'"+ 0g3§+ 0g3§

Chii y: Dinh Iy trén c6 thé mé rong cho tich cian log ( 123 7 8)
, - 3 i .
s0 duong: 234 89
_ 1
loga(bl...bn)—loga b +...+log b, = log,— =-2.
9

trong d6 a,b,,b,,....b, >0,a#1.

b. Logarit cia m§t thwong Bai tap:
Cho a,b ,b, >0 voi a#1, taco:
0 @00, =D VoL @zl taco  log, 12 _1og, 125 log,25=3-2=1;
25
b
log, =—=1log b —log, b, 1
b, . 10g74—9=—10g7 49 =-2.

Dic bigt: |log, % =—log, b| (a>0,b>0).

c. Loégarit ciia mot liy thira Bai tap:




Cho hai sb duonga,b, a#1.V6imoi «, ta co: * log, 8 = 3log,8=3.3=9;

log b* =alog b 1 1 3
. a « log, {8 ="log,8=—3=".
& 4 & 4 4
Dbac biét:
n 1
loga\f:—logab
n
4. Ddi co 56 Bai tap:
Cho a,b,c > 0;a#1;c #1, taco: log 16
log,8 3
log b
log b= 08,
‘ log a 1
- * log,27= =3;
log,, 3
bac biét: logabz1 ! (b;tl); 1 1
08,4 * log,,,2=1og, 2:710g22=7.

1
logaa b =;loga b (a # 0).

5. Logarit thap phan — l6garit tw nhién

a. Logarit thap phan

Logarit thap phan 1a 1ogarit co s6 10. Véi
b>0, log, b thuong duoc viét 1a logh hoic
Igh.

b. Logarit tw nhién

Logarit ty nhién 13 ldgarit co sd e. Véi

b>0, log, b dugc viétla Inb.




SO PO HE THONG HOA

Logarit thap phan a-10  Logaritco sda cia b. _— Logarit tu nhién
Ki higu: logb hoac Igh RinELRs. © Ki higu: Inb
(D<a=1b>0) y
(" Dinhnghia ) [ Tinhchdt) [~ Quy tic N/ Céng thie
" ddi cor s

a=l0g; b a” =b log,1=0 log, (b,...b,) =log, b, +...+log, b,
log,a=1 b, |0gab;m
R r=- log, 6?_ =log, b, ~log, b, log, a
lo a’)=

9,(8%) = log, b” = alog, b -

Dic biét

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1. Tinh gia tri ciia biéu thirc khong cé diéu kién. Rut gon biéu thirc.

1. Phwong phap giai
Pé tinh log b tacod thé bién doi theo mot trong cac cach Bai tap:

sau: .7
* log,, 128 = log25 2 =§;

*b=a", trdosuyra log b=log a“ =a;
. 3210g29 — 2510g29 — 95
*a=0b", trdosuyra log b=log , b:l;
a

e a=c", bzcﬁ,‘u‘ld()tasuyra

log b=1log , ¢’ _L
¢ a

A ’ 1 < A A <\ I4
eDé tinh b, ta bién doi b=a”, tr d6 suy ra

blogac — aalogac — ca




2. Bai tap

Bai tap 1: Cho a,b,c,d > 0. Rt gon bidu thirc Szln%+ln2+ln§+ln£ ta duge
C a

A. S=1. B. S=0.

C.S=mn|%+b .4 D. S =In(abed).
b ¢ d a

Hwéng din giai
Chon B.

b d

Taco: S= lng+ln—+ln£+ln—= ln[%.é.

C

QUlo

.ijzlnlzo.
c d a a

Bai tap 2: Cho a,b>0 va a,b#1, biéu thuc P = log - b*.log, a* béng
A.6 B. 24 C. 12. D. 18.

Huéng din giai
Chon B.

1
log b

=24.

Taco: P=log . b*.log,a* =log , b*.log, a* =

a?

4.log b.

N\»—|w

Bai tap 3: Cho a,b 1a céc s thuc duong théa man a#1, a=+/b va log b=+/3. Bién déi biéu
thiee P =1 b tad
e P=log - a dugc

A. P=-5+33. B. P=—1+/3.

C. P=—1-+/3. D. P=-5-33.
Hwéng din giai
Chon C.

Ta co:

P_loga\/g_;(logab—l)_ ;(\/3—1) G-

1
-2

ﬁ loga\/Z—l ;logub—l

a

—1-4/3.

ey

log

a




Bai tap 4 : Bién ddi biéu thuc P =1log , (a1°b2)+ log [%} log,; b7 (v6i O<a=1, 0<b=1)
a a b

ta duoc

A.P=2.  B.P=1. C.P=13 D.P=12.
Huéng din giai

Chon B.

St dung céc quy tic bién d6i 16garit ta co:
a _
P=log , (a1°b2)+ log - {ﬁ] +log,; b g
= %[loga a4+ log, b2}+2[loga a—log, \/Z} +3.(—2)10gb b
—1[10+2log b]+2 1—llog bl-6=1
2 “ 2 ‘

Bai tap 5. Rit gon biéu thic P =(log; a+2log; a+log, a)(log, b-log,, b)-log, a véi

O<a,b=#1.
A. P=1. B. P=2. C. P=0. D. P=3.
Huwéng dén giai
Chon A.

Taco: P= (logz a+2log; a+log, a)(loga b-log, b)—log, a

1
=log, a(logi a+2log, a +1)(loga b—- log, ab]—logh a

1
—1log, a(log, a+1) | log b——— |—log, a
g, a(log, )[ g, logba+lJ g,

log, b(1 +1)-1
Oga ( Ogba ) _logha
log, a+1

=log, a(log, a +1)2 [
=log, a(log, a+1)(log, blog, a+log, b—1)-log, a
=log, a(log, a+1)log, b—log, a

=log, a+1-log, a=1.

Bai tip 6. Cho a>0, b>0 théa man log,, ,,., (4012 +b° + 1)+ 108, (2a+2b+1)=2. Gia tri cia
a+2b bang:




A, —. B.5. C. 4. D.

| w

Huwéng din giai
Chon A.
Ta co 4a’ +b> > 4ab, véimoi a,b>0.Dau ‘=" xay rakhi b=2a (1).
Khi d6
2=log,, ., (4a’ +b* +1)+log,,,., (2a+2b+1)
>108,,.5, (4ab+1)+log, ., (2a+2b+1).

Mat khac, theo bat dang thirc Cauchy ta ¢6 log,,.,,., (4ab+1)+log,,,. (2a+2b+1)>2.
Déu ‘=" xdy ra khi log,,.,,., (4ab+1)=1<4ab+1=2a+2b+1 (2).

Tir (1) va (2) tacod 8a2—6a=0<:>a=%. Suy ra bzg.Véy a+2b=%5.

Baitap 7. Cho ¢'°%7 =27, p1°8711 =49 o811 25 = /11 Tinh

g glogs7)"  p(logs11)" | (logy25)°
A. S=33. B. §=469. C. §=489. D. §=3141.
Huéng din giai
Chon B
Ta co:
a8’ =27 & logs 7 =log, 27 <> logs 7.logy 7 =log, 27.log3 7
2 3
= (log3 7)2 =3log,3.log; 7 & (log3 7)2 =log, 7 = a(log3 - a7 =73

2 2
Tuong ty ta c6 58711 =49 = ploeT 1) _ 142, ploen 25 _ i1 = ((loen29)” _s.

Viy § = a8 7 4 pllogr 1)’ | (0@ 25)° 53 1125 _ug0.

1 2 2014 2015
Bai tap 8. Dit log,2=a, log,3=b, O=1log,—+log, —+...+log, ——+log, ——. Tinh
ap at log; 2=a, log, 0 g 5 tlog, 3 & o5 %% 5006 0
theo a, b.
A. S5a+2b-1. B. 5a-2b-1. C. 5a+2b+1. D. -5a-2b-1.
Huéng dén giai
Chon D

, 1 2 2014 2015
Tacd O =1logy 5+log7 §+...+10g7 m+ og7m

=(logy 1-log; 2)+(log; 2—logy 3)+...+(log7 2014 —log; 2015) +(log 2015 —log; 2016)

=logy 1-log7 2016 =—log7 2016 = —(log732.9.7) = —(log7 32 +log7 9 +log; 7)
= —(log7 2 +log~ 32 +1) =—5logy2-2log;3-1=-5a-2b—-1.

Bai tap 9. Cho hai s6 thuc duong a,b (a # 1) thoa man céac diéu kién log, b= % va log, a= 5

Tinh téng S=a+b.




A. S=12. B. $=10. C. S=16. D. §=18.

Huwéng dén giai

Chon D
b
1 b_b b 16 14 16 b
8=y |p=at  |b=|2° b=20b4 {b=16
Ta co = = = < .
16 16 16 a=2
10g2a_? a=2"b 16 a=2"b
a=2"

Vaytacod S=16+2=18.
Bai tap 10. Goi x,,x, 1a cac nghiém ctia phuong trinh x> —20x+2 = 0. Tinh gié tri cta biéu thirc
P =log(x, +x,)—logx, —logx,.
1

A. —. B. 1. C.0. D. 10.
2
Huwéng din giai
Chon B
. X X
Taco P=log(x, +x,)—logx —logx, =log(x +x,)—log(x.x,) =log=—=.
XI.xz

Vi x;, x, la hai nghiém cta phuong trinh x*—20x+2=0 nén ta co x +x,=20;

XX, =2.
Viy ta co leog?zl.
1 ga 1 1 1 :
Bai tap 11. Cho M= + +...+ . Tinh M .
log, x log ,x log . x
A. M= 272 . B. M= 136 . C. M= 1088 . D. M= 272 .
log, x log, x log_ x 3log, x
Hwéng din giai
Chon B
, 1 1 2 16
Taco M = =log, a+log, a” +..+log a

+ +...+
log,x log ,x log ¢ x

=log, a+log, a’*+..+log, a'® =log a+2log a+..+16log, a

16(1+16)log 136

X

=(1+2+...+16)1 = .
(1+2+..+16)log, a oz x

Bai tip12. V6i x, y,z 1a cic s6 nguyén duong thoa man xlog,,, 2+ ylog,,,, 3+ zlog, 7=1.
Tinh gia tri cia biéu thiue Q=x+ y+3z.
A. 1512. B. 12. C.9. D. 7.
Huwéng din giai
Chon C




Ta co
xlog sy, 2+ ylog s, 3+ zlog s, 7=1 < log,5), 2" +logys, 3" +log s, 77 =log;5,, 1512

x=3
& log;s;, 253777 =logs, 1512 < 253777 = 1512 & 2°.3.77 =2’ P 7= { y =3.
z=1
Vay 0=3+3+13=09.
A 1R s 1 1 1
Bai tap 13. Gia tri bieu thic P = + +...+ la
log, 2017! log,2017! log,,,, 2017!
A. 0. B.2. C. 1. D. 4.
Huéng din giai
Chgn C
Ta co
1 1 1

= + +..+ =lo 2+1o 3+..+1o 2017
log, 2017! " log; 2017! logyy, 20171 c207 <0807 Sa017

=10g507,(2.3...2017) =log,,7,2017!=1.

o 3 r 2
Bai tap 14. Giasu 0<x< Z; cosXx = . Gia tri cua biéu thuc
J10
logsinx + logcosx + logtanx la
1
A B.——. c.>. D. 1.
J10 Jio 10
Hwéng din giai
Chon D

Tacé sin®x=1-cos’x =1— o _1

10 10°

Khi d6 logsin x+logcosx +logtan x = log(sin X.Cos X.tan x) = logsin® x logL =—1.

Bai tap 15. Cho log,12=x, log,24 =y va log,, 168 =M, trong d6 a, b, ¢ 1a cac sb

bxy +cx
nguyén. Tinh gié tri biéu thirc S =a+2b+3c.
A. §=4. B. S =19. C. S=10. D. S=15.
Huéng din giai
Chon D.
log, (24.7
Ta c6: log,, 168 = g (247) _log;24+1 _ log,12log,, 24 +1
log, 54 log, 54 log, 54
_ log,12log,, 24 +1 _oxy+l
log,12log,, 54 x.log,, 54
Tinh log,, 54 = log,, (27.2) =3log,, 3 +log,, 2 = 3log,, 2222 4 log,, 2=

+ 10 —_—.
2.12.24 SR




3
=3log12%+logu% =3(3-2log,, 24)+(log,,24—1) =8-5log,, 24 =8-5y.

xy+1 xy+l
x(8—5y) —5xy+8x

Do d6: log,, 168 =

a=1
Viy lb=-5=S=a+2b+3c=15.
c=8
2 .
, 7 , khi x>1 . .
Bai tap 16. Voi a,b thoa man dé hamsd f(x)=1" " ¢6 dao ham tai x, = 1. Khi dé
ax+b khi x<1

gid tri biéu thire S =log, (3a+2b) bang?
A. S=1. B.S=2. C. S=3. D. S=4.
Huwéng din giai
Chon B.

Hamsé f(x) c6 dao ham tai x, =1 suy ra:.
+ Ham 50 lién tue tai x, =1: lim f (x) = lim f (x) = f (1) > a+b=1 (1)

x—1"
+ Tén tai gioi han lirﬂlw .
X—> x —

< lim —————= = lim————=

x>t X

)= S)=/(1)
-1 Xl x—1
x> -1 ax+b—1.

< lim =lim
ot x—1 - x—1

o2 i P o(atb)
x—=1" x—1

Sa=2 (2)

a=2

T (1) va (2 .
(1) va ( )suyra{b:_1

S =log,(3a+2b)=log,4=2.

Dang 2. Ping thirc chira logarit

1. Phwong phap
2. Bai tap
Bai tip 1: Cho x,y >0 vax® +4y’ =12xy. Khang dinh nao sau day dung?

A. log, (x+2y) =log, x +log, y+1.

B. log, (x -;2))] =log, x—log, y.




C. log, (x+2y) = 2+%(10g2 x+log, y).

D. 4log, (x + 2y) =log, x +log, y.

Huéng din giai

Chon C.

Voix,y>0,taco: x> +4y° =12xy <:>(x+2y)2 =16xy
2
& log, (x+2y) =log, 16xy
<:>210g2(x+2y)=4+10g2x+10g2y
< log (x+2y)=2+l(log x+log y).
2 2 2 2

Bai tap 2: Cho x, y la cac s6 thuc 16n hon 1 thoa man x* +9y* = 6xy . Tinh
_1+log, x+log,, y

2log, (x+3y)
1 1 1
A M=—. B. M=1. C.M=—. D. M=—.
4 2 3
Huwéng din giai
Chon B

Tacod x* +9y* =6xy @(x—3y)2 =0 x=3y.

Vay ta co

_1+log), x+log,, y 1+log;,3y+log,y log,,12+log;,3+log, y+log;, y
2log, (x+3y) 2log,, 6y 2(log,, 6+log, y)

_log,36+2log,, y _q
log,,36+2log, y

Bai tap 3: Cho biéu thitc B =3'°839 _Jogs 4 log, 25 v6i a la sb duong, khac 1. Khing dinh nao
sau day la dung?

A. B>2a+5. B. log, B=1. C.B=a-4. D. B>3.
Hwéng din giai

Chon C

Ta co

B =3"%"_log, a’.log, 25 = a—2logs a.log, 25 = a—2logs a.log, 5* = a —4logs a.log, 5
=a-4.
Viy B=a—-4.




Bai tip 4: Goi ¢ 1a canh huyén, ¢ va b 14 hai canh goc vudng ctia mot tam gidc vudng. Trong cac
khang dinh sau khang dinh nao dang?

A. log,, a+log,,a=2log,, a.log. , a.
B. log,,.a+log, .a=2log,, . a.log, .a.
C. log,, a+log. ,a=1log,, alog,. ,a.
D. log,, a+log, .a=4log,, a.log, .a.
Hwéng din giai
Chon A
Tacod: =2+ b 2 422 _ 2 -
aco: ¢"=a"+b" <" -b"=a" < (c+b).(c-b)=a’ < log,(c+b).(c-b)=2

1 1
+ -
log, (b+c) log,(c—b)
< log,,.a+log,. ,a=2log,, alog.,a (dpcm).

< log, (b+c)+loga (c—b)=2 =

Bai tip 5: Cho log,,5=a, logg7=b, log,3=c. Khing dinh nao sau ddy ding?

A. log,, 35 = 22 +2ac. B. log,, 35 = >234¢
c+2 c+2
3b+2ac 3b+3ac
C. log,35= . D. log,35= .
S c+3 S c+1
Hwéng din giai
Chon B
Tacod: log, 5=a<log,5=3a; log,7=b=1og,7=3b; log,3=c
a+10g27 5 3b
log., 35 = log,5 log,5+log,7 log,3 at ¢ _3ac+3b
1 - - - - - .
2 log,12 log,3+log,4 1+2log,2 1+2.1 c+2
c

1 , ,

Bai tip 6: Cho log, (y —x) —log,—=1,véi y>0,y>x.Chon khang dinh dung trong cac khang

4 y
4

dinh sau?
3 3
A.3x=4y. B. x=3y. C.xzzy. D.yzzx.
Huwéng din giai
Chon C
Ta co

1
logi(y—x)—logé‘;:l < —log, (y—x)+log, y=1<log, y =1+log, (y—x)
4

3
< log, y=log,4.(y—x) = y=4(y—x) Sx=7y.

Bai tap 7: S6 thuc duong a,b théa min log, a =log,, b = log,,(a +b) . Ménh dé nao dudi day
ding?

A de g;1). B. ﬁe(o;g C. Le(9;12). D. L (9;16).
b \3 3 b b




Huéng din giai.
Chon B.
Gia st log, a =log,, b=log,,(a+b)=t.Khi do, taco: a=4";b=12";a+b=16". Tu day,

ta c6 phuong trinh: 4 +12"' =16' < (%) +(%j =1(%).

V& trai clia phuong trinh (*) nghich bién nén (*) c6 1 nghiém duy nhat la #=1. Suy ra
a=4;,b=12 suyra ﬁzle 0;% .
b 3 3
Bai tap8: Co tat ca bao nhiéu s6 duwong o thoa méan dang thirc
log, a+log, a+log, a =log, a.log, a.log;a.

A.3. B. 1. C.2. D. 0.
Huwéng din giai

Chon A

Ta co

log, a+log, a+log, a =log, a.log, a.log, a
< log, a+log, 2.10og, a+log, 2.1og, a =log, a.log, 5.log; a.log, a

< log, a.(1+1log, 2 +log; 2) =log, a.log, 5.log; a
< log, a.(l +log, 2 +log, 2 —log, 5.1og? a) =0

_ a=1

log,a=0
& & 1+log,2+log. 2
1+log, 2+log,2—log,5.logia=0 10g5a=i\/ 28, =7 08s
- log, 5
fa=1
= [I+log, 2+logs2 .

(lzsi glog35g

Bai tap 9: Chon 1a mot s nguyén duong, tim n sao cho
log, 2019+2% log -2019+3 log,~2019+...+ 1’ log .- 2019 =1008%.2017° log,, 2019

A. 2017. B. 2019. C. 2016. D. 2018.
Huwéng dén giai

Chon C

Dit

log, 2019+2°log - 2019 +3° log - 2019 +...+ n” log - 2019 = 1008”.2017°.log,, 2019

(*)-

Taco n’ log,- 2019 = n’log, 2019.

2
Vay VT (¥) = (13 +2° 43 +...+n3)loga 2019 = [@] log, 2019.

Hay tir (*) ta co




2
+1
{—”(”2 )j Jlog, 2019 =100822017%log, 2019 < n* (n+1)’ = 22100822017

) 2 ) ) ) n=2016 .
< n(n+1)" =2016°2017" < n® +n—4066272=0 < =n=2016 (vi
n=-2017

neN").
Bai tap 10: Cho log, (x2 + yz) =1+log, xy, v61 xy > 0. Chon khang dinh dting trong cac khang
dinh sau?

A.x>y. B. x<y. C.x=y. D. x=)°.

Hwéng din giai
Chgn C
Ta co

logz(x2+y2):1+log2xy 41)10g2()c2+)/2)=10g22)cy<:>x2+y2 =2xy <:>(x—y)2 =0
Sx=y.

Dang 3. Biéu thi biéu thirc theo mot biéu thirc da cho va tir 46 tim GTLN, GTNN

1. Phwong phap gidi

2. Bai tap
Bai t3p 1. Cho hai s6 thuc x, y théa mén log ., .(2x—4y)=1. Tinh P:% khi bidu thire
S =4x+3y—5 dat gia tri 16n nhit.

A.P:% B.Pz% C.P:—% D.P:;—Z.

Huwéng din giai
Chon C

Taco log ., .(2x—4y)=1 = 2x—y=x>+y?+1 <::>(x—1)2+(y+2)2 =4,

yZ
Khi do ta co
S=4x+3y-5 =4(x—1)+3(y+2)—7S\/(42+32)((x—1)2+(y+2)2)—7=3.

13
x-1_ y+ xX=—
Déu "=" xay ra khi va chi khi { 4 3 = > .
4
4x+3y—5=3 yZ—E
13
Véytac()Pzizi:—E.
y _4 4
5

Bai tap 2. Xét cac s thuc a, b thoaman a > b >1. Tim gi tri nhé nhit P cia biéu thic

P= logz (a2 ) +3log, (%) .

b

A. P, =19. B. P

min min

=13. C. P

min

=14. D. P

min

=15.




Huwéng din giai
Chon D

Véi diéu kién de bai, ta co

2 2
P=log? (a*)+3lo (ﬁj= 210 +3lo (ﬁj=4lo (ibj +3lo (fj
gz(a) &5 2,4 &l Al 2|5
2
a
=4{1+loga b} +3logb(—].
o b

batr=log, b>0 (via>b>1),tacod P=4(1+t)2+%=4t2+8t+§+4=f(t).

b
3 80482 -3 (2-1)(4+6t+3)

Tac()f’(t):8t+8—t—2: 2 = =

Vay f’(t)zO@tz%.Khéo sat ham so, ta co Pmmzf(%lei

. 1—
Bai tap 3. Xét cac so thuc duong x, y thoa man log, )ch =3xy+x+2y—4. Tim gia tri nhd
X+ y
nhit P cla P=x+y.
A p, <21-19 g p NI+19.
9 9
C. P, =—18\/ﬁ_29 . D. P, 2—2\/ﬁ—3 .
9 3
Huwéng dén giai
Chon D
1-
log, 24 =3xy+x+2y—-4
xX+2y

< log, (1-xy)—log; (x+2y) =3(xy—1)+(x+2y)-1
< log, 3(1-xy) —log, (x+2y) =3(xy—1)+(x+2y)

< log, 3(1-xy)+3(1-xy) =log, (x +2y)+(x+2y)
Xét f(t)=logst+1, (1>0)

a1
f (z)——tln3+1>O,Vz‘>O

3-2y
Suyra: f(3(1- = +2y) = 3-3xy=x+2y &S x=
yra: f(3(1-x))=f(x+2y) v y e
A 1= S5y-2 2
D1éuk1énl>0<:> y2 >0 y>—
x+2y 6y +3 5




~1-11

11 - T
(1+3y)° 14411
y=—73—

Lap bang bién thién ta cé6 P = @ :

Bai tap 4. Cho céc s thuc a,b,c € [1;2] thoa man diéu kién log’ a+log) b+log) c<1

Khi biéu thic P=a’+b’ +¢° —3(log2 a“+log, b’ +log, c") dat gia tri 16n nhat thi gia tri cua

a+b+c bang

B
A. 3. B.3.2%3. (.4 D. 6.

Huéng din giai
Chon C.

Ta xét ham sb f(x) =x’ =3xlog, x—log) ¢ véi x e [1;2].

3log?
Ta c6 dao ham f’(x)=3x2—3log2x—%_ (igzzx;
n x1n

3 blog,x 3log] x

xIn2 x*In?2 x*In2°

f”(x) =6x—

o 1 3 6log, x(3-log, x .
Vi f (x)=6(1—x3 1n32j+x2 —+ 2x3(1n22 : )>0 Vxe[1;2] nén
£(x)2 (1)~ 1,67>0.

Nhu viy ham s§ f'(x) dong bién va c6 nghiém duy nhét trén [1;2] vi (1)< 0;f(2)>0va c6 db

thi 16m trén [1;2] . Do d6 ta c6 bang bién thién

Tir bang bién thién ta nhan thay rang f (x) <1 cho nén




P S3+log;a+logz b+log;c£4

Ding thirc xay ra khi va chikhi @ =b=1,c =2 va cac hoan vi.

Bai tap 5. Trong tit ca cac cap (x;y) théa man log)(zﬂy2+2 (4x+4y —4) >1. Véi gid tri nao cua m
thi ton tai duy nhat cip (x;y) sao cho x> +y> +2x—2y+2-m=07?

A (Vio-2]) B. (Vo -2) v (V042"
€102 vai0 2 D. 1012

Huéng din giai
Chon B.

Diéu kién: 4x+4y—4>0.

Taco log. .., (4x+4y—4)21

Saxtdy-—420+y +2e (x-2) +(y-2) <2 (C).

Mién nghiém cita bt phuong trinh 1 hinh tron (ca bo) (C, ) c6 tam ,(2:2) ban kinh R, = J2.
Mt khic: x* +y* +2x -2y +2-m=0 (x+1) +(y=1) =m (¥).

Véi m=0 thi x=-1y=1 (khong thoa man (x-2) +(y-2) <2).

Vi m >0 thi (*) 1a duong tron (C,) ¢6 tim 1, (~1;1) ban kinh R, =~/m.

D¢ tdn tai duy nhat cgp (x;y) thi (C,) va (C,) tiép xtc véi nhau.

Truong hop 1: (C]) va (Cz) tiép xtic ngoai.




Khi do: R1+R2:1112@\/E+ﬁ=\/ﬁ@m:(\/ﬁ—\5)2.

Truong hop 2: (Cl) nam trong (Cz) va hai dudng tron tiép xuc trong.

Khi do: R, R, =1,12©\/Z—\/5=\/E©m=(\/ﬁ+\/5)2.

2 2 .
Vay m =(\/E—\/E) va m =(\/E+\/E) thoa man yéu cau bai toan.
Bai tip 6. Xét cc so thuc a, b théa mdn a>b>1. Gié tri nho nhat P_ cla biéu thirc

P=1log’(a*)+3lo a ban
£ ()t i

b

A. P =19. B. P =13. C. P _=14. D. P =15.

min min min min
Hudng dan giai
Chon D.

Ta co:

leogz (a2)+310gb {%): 2 +3(10gba—1)

b

2
2
:(m] +3(logba—1).

Pit log, b=t (0<t<1). Khidé P = s

(1_t)2 +?—3=f(t) v6i 0<r<1.




Taco f’(t)z

Béng bién thién:

o lw|=

+

f'(t) —
f(t) +00\15/+m

Tur bang bién thién, ta c6 P =15.

Bai tip 7. Cho hai s6 thuc x, y théa man:

x’+y* >3 va log. . [x(4x2 —3x+ 4y2)—3y2] >2
Goi M va m 1an luot 1a gia tri 16n nhét va gia tri nho nhét cua biéu thitc P =x— y.
Khi d6 biéu thirc T =2(M +m+1) c6 gia tri gin nhét s6 nio sau dy?

A.7. B. 8. C.9. D. 10.
Huéng din giai
Chon D

Taco log, . [x(4x2 ~3x+dy?)- 3y2J >2elog, [(x2 +3?)(4x —3)} >2
& (x2 +y2)(4x—3)2(x2 erz)2 <:>(x—2)2 +y* <1,
Tap hop céc s6 thuc x, y thoa man: P nhitng diém thudc mién trong hinh tron (Cl)

coO tam 1(2;0), ban kinh R =1 va nam ngoai hinh tron (C

R =+3.

) c6 thm o(o;o) va ban kinh

2




Y4

A
(C.)
%/z
L\ Jl(z0 g

B

Biéu thitc: P=x—y= x—y—P =0 la ho duong thing A song song v4i dudng y = x.

Céc giao diém cua hai hinh tron 1a A{%,gj ,B(%; —%J

P dat gi tri nho nhat khi dudng thang A di qua A.
J3 3-43

Khi duong thiang A qua diém A, ta co: %—7—P< =0=>P =——r.

P dat gié tri 16n nhét khi dudng thing A tiép xiic véi duong tron (C, ) ta co:

d(I;A)=R, @M:1©P=2i\/5c>me —2442.

V1+1

Do d6 T=2(M+m+1)=2[2+x/5+3_2\/§le0.




BAI 4. HAM SO MU — HAM SO LOGARIT
A. KIEN THUC CO BAN CAN NAM

1. Ham s6 mii
Dinh nghia
Ham sd y=a' (a >0; a# 1) duoc goi 1a ham s6 mil co s a.
Tap xac dinh
Hamsd y=a"(a>0; a#1) c6 tdp xdc dinh 1a R.
Pao ham

, Bic bigt: ('
Hamso y =a*(a>0; a #1) c6 dao ham tai moi x.

(ax)'z a‘lna

(a“)'z a"lnau'

lima* =0, lima* =+ (a > 1);
X—>—00 X—>+00

lim ¢ =+, lima" =0 (0<a<l).

)':ex.

X—>—0 X—>+0
YA
Sw bién thién oo
e Khi ¢ >1 ham s6 ludn dong bién. al-—
W
e Khi 0<a <1 ham sé ludn nghich bién. et | | X
o] 1 il
Do thi YA
A s 1a IS A \ oA a , y=a
Do thi ham s0 c6 tiém can ngang 1a truc Ox va luon di qua cac 0<a<)
diem (0; 1), (La) va nam phia trén tryc hoanh.
1
I
! X
o) 1 G

2. Ham so logarit
Dinh nghia

Ham s6 y=log,x (a>0; a=1) dugc goi 1a ham s 1ogarit co




Tap xac dinh
Tap xac dinh: (0;+00).
DPao ham

Ham s6 y=log, x (a>0; a#1) c6 dao ham tai moi x duong va

1

xlna

(log, x)'=

Gidi han dac biét

lim log, x = —c0, lim log, x =+o0 (a >1);

x—0"

lim log, x =+, lim log, x=- (0<a<1).

x—0" X—>+0
Sw bién thién
e Khi a >1 ham so luén dong bicn.

e Khi 0<a<1 ham sb luén nghich bién.

Do thi
Do thi ham sb c6 tiém can dung 1a truc Oy va ludn di qua céac
diém (1;0), (a;l) va nidm bén phai truc tung.
Nhin xét: DO thi cia ciac ham sb y=da° va
y=1log, x (a >0, a>1) d6i xtmg v6i nhau qua duong thing

y=Xx.

Ung dung
1. Lai don 1a so tién 1ai chi tinh trén s0 tién goc ma khong
tinh trén s6 tién 13i do sb tién gdc sinh ra, tic 1a tién 13i coa ki
han truéc khong duoc tinh vao vbn dé tinh 13i cho ki han ké tiép,

cho du dén ki han nguoi gui khong dén rut tién ra.

Cong thire tinh: Khach hang guri vao ngan hang 4 dong voi

131 don 7 (% / ki han) thi s tién khach hang nhan dugc ca von 1an

Dic bigt: (Inx)' = l
x

y=log,x (a=>1)

y=log,x (0<a<1)

L




13i sau n ki han (n e N *) la:

S, =A+ndr=A(1+nr)

2. Lai kép la tién 13i cua ki han truéc néu ngudi giri khong
rit ra thi dugc tinh vao von dé tinh 13i cho ki han sau.
Cong thire tinh: Khach hang gri vao ngan hang 4 dong vai

1ai kép r (% / ki han) thi s6 tién khach hang nhan duoc ca vén 1an

lai sau n ki han (n e N*) la: |S

n

= A(1+ r)n .

3. Tién giri hang thang: Mdi thang guri ding ciing mot s6
tién vao mot thoi gian ¢d dinh.

Cong thire tinh: Pau mdi thang, khach hang giri vao ngan
hang s6 tién A4 dong véi 1ai kép r (% / thang) thi s6 tién khach
hang nhan dugc ca von 14n 13i sau » thang (n € N*) (nhan tién

cudi thang, khi ngan hang da tinh l3i) 1a S, .

Ta co

S, =£[(1+r)" ~1(+r).

7

4. Giri ngan hang va rit tién giri hang thang

Giri ngan hang s tién 1a 4 dong voi 14i suat r (% / thang).

M&i thang vao ngay ngan hang tinh 13i, rt ra s tién 1a X dong.

n r
Cong thire tinh: | X =| A(1+7) =S, |——|.
® [ (+7) J(l—i—r)"—l
Khi d6 s6 tién con lai sau n thang Ia
Sn:A(1+r)"—X—(1+r) -l
r

5. Vay vén tra gop: Vay ngan hang sb tién 1a 4 dong voi
141 suét r (% / thang). Sau dung mot thang ké tir ngay vay, bét
dau hoan ng; hai 1an hoan ng cach nhau ding mot thang, mdi

hoan ng s6 tién 1a X dong va tra hét tién ng sau dung » thang.

Cong thirc tinh: Céach tinh s tién con lai sau n thang gidng

hoan toan cong thirc tinh giri ngan hang va rat tién hang thang

néntaco |S, = A(1+r)' _y )=ty

n

r




Dé sau ding » thang tra hét ng thi S, =0 nén

r
x- 12 \ A A Ta A(l""’)”-”
Suy ra moi lan hoan ng s6 tién la | X = —————.
(1+r) -1

6. Bai toan ting lwong: Mot nguoi dugc lanh luong khoi
diém 1a 4 (d6ng/thang). Ctr sau n thang thi lwong ngudi d6 duoc
tang thém r (% / thang). Héi sau kn thang, nguoi do6 linh duoc

bao nhiéu tién?

Cong thire tinh: Luong nhéan dugc sau kn thang 1a

(L+r) -1f

7

S, =An.

kn

7. Bai toan ting truwéng dan sd

Cong thirc tinh ting trudong dan so:

X, =X,(1+r)" "\ mneZ' m=>n

Trong d6: r % la ti 1€ tdng dan so tr ndm n dén ndm m;

X, dan so ndm m, X, dan sO nam n.

Tir d6 ta c6 cong thirc tinh ti 16 ting dan s6 13 [r% = m-» Xm -1

8. Lai kép lién tuc

Gui vao ngan hang 4 dong voi 131 kép r (% / nam) thi sb

tién nhan dwgc ca vén 14n 1di sau n nim (neN*) la:
S, = A(l + r)n .
Gia st ta chia mdi ndm thanh m ki han dé tinh 13i va 14i

A X1 T v A e < \
suat moi ki han 1a — % thi s6 tién thu duoc sau #» nam la:
m

S, =A(1+ij
m




Khi tang s6 ki han cua mdi nam lén vo cuc, tic la
m — 400, goi la hinh thuc 13i kép lién tuc thi nguoi ta chung

minh dugc so0 tién nhan dugc ca goc lan 1ai la:

(cong thire tang tredng mil).




SO PO HE THONG HOA

HAM 50 MU

1 o,
y' >0 Tép xéic dinh

y'<0
VO Mol X

V1 moi X D-T

e

S L - Ch
Dao ham [ udn nghi ]

v'=a'lna
0

4[ Tiém cédn ngang Ox

Db thi _
e Luén di qua diém (0:1)va
=11

HAM SO LOGARIT

‘ ¥'<0 ‘v‘x:-t]]

Téap =xac dinh
D =(0;+x)

D6 thi ,
o Lubn di qua diém (L0)va (a:1) y =log, x
¢ Nim bén phai Oy (0<a=<1)

e

>
1 a X ;
/rrlog.,x 51\

(a=>1)




B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP
Dang 1. Tim tip x4c dinh ctia ham s chira mii — 16garit.
1. Phwong phap giai

*Ham s y = a*(a>0;a#1) cbtap xac dinh 1a R.
* Ham s6 y = log, x(a>0;a #1) co thp xac dinh 1a (0;+w).
* Tim di€u kién cta tham s6 dé ham s6 y =log, f(x) xéc dinh trén R trong d6 f(x) 1a mot tam
thtre bac hai.
Ap dung tinh chét

a>0

e Tam thirc bac hai f(x)=ax’+bx+c>0 Vx eR khi va chi khi {A 0
<
* Tim diéu kién cta tham s6 & ham s6 y =log, f(x) xéc dinh trén khoang D.

e (6 lap tham s6 m.

e Sir dung phuong phap khao sat ham sd.

2. Bai tap
Bai tap 1: Piéu kién xac dinh D cta ham s y :% 1a
X
log,————
il 2
A. x<-3 B. x>-1 C. 3<x<-1 D.0<x<3
Huéng din gidi
Chon C
2x 1 2x 1
logy——>— — _>092 2y
Ham sd xac dinh < x+l 2c> x+1 & —>3
X 0 2x x+1
x+1 x+1
x+3

<0 3<x<-1
x+1

Bai tap 2: C6 tat ca bao nhiéu gia tri nguyén ctia tham s6 m dé ham sé y = 1n(x2 —2mx + 4) Xac
dinh v6imoi xe R ?
A.5 B.2 C.4 D.3

Huwéng dén gidi




Chon D.

Ham sb x4c dinh VxeR < x> —2mx+4>0, VxeR.

a>0 1>0
& & S -2<m<?2.
A<O0 4m* -16<0

Do m eZ nén m e {-1;0;1}
Bai tdp 3: Tim m dé ham s6 y =log, [ (m+2)x* +2(m+2)x+m+3] c6 tap xéc dinh D=R.
A.m<=2 B. m>-2 C.m<-=2 D.m>-2
Huwéng dén gidgi
Chon D.
Ham sb xac dinh trén R < (m+2)x> +2(m+2)x+m+3>0,VxeR (*).

Truong hop 1: a#0.

a>0 m+2>0 m>-—2
Q= & ) & oSm>-2.
A<O0 4(m+2) —4(m+2)(m+3)<0

Truong hop 2: a=0& m=-2,tacod

(*)<=1>0,vx e R (dang), nhan m =-2

Vay m=>-2.
Bai tap 4: Co tit ca bao nhiéu gia tri nguyén cta tham s m nam trong khoang (—10;10) dé ham sb
y=log, (4" 2"+ m) c6 tap xac dinh D=R?

A.9 B. 10 C.11 D.8

Huwéng din gidi

Chon A.

Ham s c6 tap xac dinh D =R khi 4 —2"+m >0 VxeR (1).

bat t=2"t>0.

Khi d6 (1) tré thanh > —¢+m >0 Vt € (0;4%0) < m > - +1 Vt € (0;+0)

<:>m>(r£ax)f(t):% voi f(t)=—t"+t.




Do meZ va me(—10;10) nén m e {1;2;3;...;8;9} .

Bai tap 5: Co tit ca bao nhiéu gia tri nguyén cta tham s m nam trong khoang (—10;10) dé ham sb

1
 mlog?x—4log, x+m+3

xac dinh trén khoang (0;+o0)?

A. 13 B.11 C.12 D. 10
Huwéng dén gidi
Chon A.

Ham s6 x4c dinh Vx e (0;+%0) < mlog] x —4log, x + m +3# 0,Vx € (0;+0)  (¥).
bit t =log,x,teR.

(*)< mt* — 4t +m+3=0 vo nghiém.
Truong hop 1: m =0 . Phuong trinh c6 nghiém (loai m=0).
Truong hop 2: m # 0. Phuong trinh vo nghiém khi va chi khi
A'<0<4-m(m+3)<0< m<—4 hodc m>1.
Do meZ va me(-10;10) nén m e {-9;-8;-7;-6;-5;2;3;...8;9} .
Vay c6 13 gia tri nguyén thoa man.

Bai tap 6: Him s§ y =log, (4" —2" +m) c6 tap xéc dinh D=R khi.

A.mzl. B.m>%. C.m>0. D.m<%.

4
Huwéng dén giai
Chon B.

Ham s6 y =log, (4" —2" +m) c6 tap xdc dinh R khi va chi khi.

4" -2+m>0 ‘v’xeR<:>m>2x—4x‘v’xeR<:>m>max(2x—4x)=

N

Ne A N A o I3 .7 . 5 A A \ A 1 ’ .
Bai tap 7: Tim tat ca cac gia tri cua tham s6 m d€ ham s6 y = > xac dinh
mlog; x—4log, x+m+3

trén khoang (0;+).
Huwéng dén giai

bat 1 =log, x, khi do x € (0;+x) <= reR.




! tré thanh y = !

:mloggx—4log3x+m+3 mt* —dt+m+3
Ham s6 y=— 1 xéc dinh trén khoang (0;+0) khi va chi khi ham
mlog; x—4log, x+m+3
% 1 g A
s0 y=——— xac dinh trén R.

Comtt—A4t+m+3

& f(t)=mt> —4t+m+3 vo nghiém.

SA=4-m*-3m<0=>m<—-4m>1.

. , In(x* ~16)
Bai tap 8: Tap xac dinh cia ham s6 y = la:
x—5+\/x2—10x+25
A. (5;+oo) B. (—oo; 5). C. R. D. R\{S}.
Huwéng din giai
Chon A.
, In(x*-16 In(x*-16 In(x*-16
vidil yo 0716 (e 16)  n{eol6)
x5+ 100425 xo54 f(x-5) xS+
y In(x* -16) . C[x*=16>0
Bi€u thtc ————— c6 nghia khi va chi khi .
x—5+|x-5| X=5+[x=5#0
x*>16 |x|>4
= = & x>5.
[x=5|=5-x  |5-x<0

Suy ra ham sb ¢6 thp x4c dinh 1a (5;+).

. 1
Bai tip 9: Chohamso y = .
e oy (x—m)logz[xz—2(2m—1)x+4m2]

m déham s6 da cho xac dinh véi moi x € (1;+20).

Tim tat ca cac gia tri thuc ctia tham so

A. me(-0;2). B. me(-11]. C. me(-x31). D. me(-31].
Hwéng din giai

Chon D.

Hamsd y = !

xéc dinh v6i Vx € (1;+00) khi
(x—m)log, [xz -2(2m —1)x+4m2]




x—-m=#0
x’ —2(2m—1)x+4m2 >0 (ld) v6i Vxe(1;+oo)
)62—2(2171—1))c+4m2 #1 (ld)

o me(L+o) o m<l

Dang 2: Do thi ham s6

1. Phwong phap
2. Bai tap
Bai tap 1: Cho ba s6 thuc duong a, b, ¢ khac 1. Do thi cac ham sb y=a',y=b",y=c" dugc cho

trong hinh v€ sau

YA
y =b*
y=a y=c"
1
X
r
O
Ménh dé nao ding?
A.a<b<c B.a<c<b
C.b<c<a D.c<a<b
Huwéng din gidi

Chon B.

Taco: y=a* nghichbiénnén 0<a<1.

Mit khac, y =b",y =c* dong bién, dong thoicho x=1= y=b>y=c.
Vay a<c<b

Bai tap 2: Tir cac d6 thi y = log, x, y=1log, x, y=log, x dacho ¢ hinh v& sau:




Khan dinh nao sau ddy ding?

A.O<a<b<l<c B.0<c<l<ax<b

C.0<c<ax<l<b D.O<c<l<b<a
Huwéng dén gidi

Chon B.

Ta co: y =log, x nghich biénnén 0<c<1.

Mit khac, y =log, x va y=1log, x dong biénnén a,b>1 dong thdicho y=1thi x=a<x=bh.

Vay O<c<l<a<hb.
Bai tap 3: Cho cac hamsé y =a*, y =log, x, y =log, x c6 do thi nhu hinh vé.

Chon ménh dé dung?

Vi

3 -2 10

A.b<c<a B.a<c<b C.c<b<a D.c<a<b
Huéng din gidi

Chon D.




Ta c6 y=log, x nghich bién nén 0<c<1 con y= log,x va y=a" dong bién nén b>1 va

a>1.
Xét y=a":Voix=1=>y=a=l<a<?2.
Xét y=log,x: Vo1 y=1=>x=b=>b=2.
Do doé a<b
Vay c<l<a<b.

Bai tap 4: Cho ham s y = f(x) ¢6 do thi nhu hinh v& bén dudi. Tim s diém cyc tri cua ham s6

y=31 -4/,

Huwéng din giai

Chon A.

bat y=g(x)= 3/ _ g/t
Quan sat dd thi, ta théy ham s yv=Ff (x) 6 ba diém cuec tri.

f’(x)zO

I3 r_ ! f(l) _ f(x) ’:
Taco y'=f'(x)[3'n3-4""Ind |= y OQLf<">.1n3—4f<x>.1n4=o'

nd

3YY 4
J :E@f(x)zlog{anz—O,S. Phuong trinh nay
4

3/0n3-4"Yn4=0c (Z

c6 hai nghiém phan biét khac cc nghiém ciia phuong trinh f'(x)=0 nén ham s

y=3 ) _ 4/ ¢4 ngm diém cuec tri.




Bai tip 5: Cho ham s f(x) =xInx. Mot trong bon do thi cho trong bon phuong 4n A, B, C, D
dudi day 1a dd thi ciia ham sé y = f"(x). Tim d5 thi d6?

A. B

y V

(0] { 1 X [9) X
C. D.

Hwéng din giai
Chon C.
Tép xdc dinh D =(0;+00)

Tacod f(x)=xInx= f"(x)=g(x)=Inx+1.

Ta co g(l) =1 nén d thi ham s di qua diém (l;l) . Loai hai dap an Bva D

Va lim(g(x))=lim[In(x)+1]. Pat t=L Khi x>0 thi 1 - +oo.

x—0" x—0" X

Do d¢ lim (g (x))= lim [m (1}1} =—lim[In(¢)]+1=—onénlogi dap an  A.

x—0" t—>+0 t t—>+o0




Cich 2 : Ta nhén thiy f(x) lenx:>f'(x) = g(x) =Inx+1 nam bén phai truc tung va

khong di qua (1;0) . Vay chon dap an C.

Dang 3: Xét tinh don di¢u, cue tri, GTLN va GTNN ciia ham s6 mii, logarit

1. Phuwong phap.
Phuong phap chung:

Budce 1: Tim tap xac dinh

Budce 2: Tim dao ham f"(x). Tim cac diém x, lam cho f'(x)=0 hogc khong x4c dinh.
Budc 3: Sap xép cac diém x, theo thir ty tdng dan va 1ap BBT.

Budc 4: Két luan.

Ngoai ra can chu y tinh chét ciia ham s mii va ham s logarit:

+)Ham s6 y =a* vaham s y =log, x dong bién trén TXD < a>1.

+)Ham s y=a* vahamsd y = log, x nghich biéntréen TXP < 0<a<1.

2. Bai tap
Bai tap 1. Goi a, b lan lwot 12 sb diém cuc dai va sé diém cuc tiéu cua ham sb
yz(x3 +3x+1)e’2x. Tinh 2a-b.
A. 0. B. 4. C.2. D. 3.
Huwéng din giai
Chon C.

Taco y=(x'+3x+1)e”". Tap xéc dinh: D=R.




y'= (x3 +3x+1)l e +(x3 +3x+1)(e'2‘” ), = (3x2 +3)e'2‘” —2e™ (x3 +3x+1).
=e™ (-2x" +3x* —6x+1); =0 c6 mot nghiém 14 x,.

Bang bién thién:

X —an X, +C

+ 0 —
3
v / \
—o —o0 .

Suy ra ham s6 c6 1 diém cuc dai va 0 diém cuc tiéu.

Vay 2a-b=2.

s 7 . 5 A 5 \ A A 1
Bai tip 2. Tim gi4 tri nho nhat cia ham s6 y = x” Inx trén doan {—;e} .
e

1
D. mny=-—.

B

A. minyz—%. B. min y =—e. C. minyz—l.
e B ]
Huwéng dén giai
Chon D.

eDao ham y’=2xlnx+x2l=2xlnx+x=x(2lnx+1); V=0&

o X_LE(l'ej.
Je \e’

I
|
Nl'_‘
<
—_
o
N—
Il
Q
[\ ]
<
I
VR
-
N—e
Il
|
b
[ |’_‘

oTinh céc gia tri: y(lJ
e

eViy miny = —L.
B

Bai tap 3. Cho 1< x<64. Tim gié trj I6n nhat ctia biéu thirc P =log? x +12log? x.log, 8
X

A. 82. B. 96. C. 64. D. 81.
Huwéng din giai
Chon D.

P =log; x+12log’ x.log, L log; x+12log; x.(log, 8 —log, x) = log, x +12log; x.(3—log, x)
x




bat r=log,x,do 1<x<64 nén 0<¢<6.

f(t)=t"+127.(3-1) v6i 0<1<6.

t=0
f(t) =48 =361 +72t 5 f'(1) =0 | 1 =3
t=6
bl
t 0 3 6
70 0 -

Viy gia tri 10n nhat cta biéu thirc P =81.

—X

Bai tip 4. Tim tit ca cac gia tri cua tham sd thyc m dé ham s6 y= nghich bién trén

(-L1).

A.m<l. B.l<m<3. C.mSl. D.m>3.
3 3 3
Loi giai
Chon C.
*X_ . X_l
Ta co y=3 3=33

3 -m m3 -1
< S, n 1
bat t=3". Vi xe(—l;l) nén te(;ﬁ).

Khidé y="t"Lo = Mm=3
=17 (1)

+ Vo1 m =0 théa man.

m—3<0

+ V61 m#0. Yéu cau bai toan <

IA
(U%] W | —
3
m
|
8
I;I
—
—_~—
=)
—

v

I[— 3=

y=1n(x2+1)—2mx+2

Bai tap 5. Tim tat ca cac gia tri cua tham s6  dé ham so dong bién trén

R.

AL 1 1
A. Khong ton tai m. B. m>—. C.m<——. D. —5<m<5.




Hwéng din giai
Chon C.

Ham s§ y =1In(x”+1)-2mx+2 xéc dinh véi VxeR.

2x

x*+1

—-2m

Taco: y' = [ln(x2 +1)—2mx+ 2] =

Pé ham s6 yzln(x2 +1)—2mx+2 dong bién trén R thi y'>0,VxeR.

——2m>0,VxeR < >m,VxeR.
x*+1 x“+1
R e , . ‘e . , —x*+1
Xétham s0 g(x)=—— xac dinh véi moi xeR; g'(x)=—.
X +1 (x2+1)
g(x)=0=x==I.
Lap bang bién thién cta g(x):
X —m -1 1 +0

g'(x) - 0 + 0 -

glx)

/
\
/

R

H\r

Theo bang bién thién trén thi ham s6 dong bién trénR hay y'>0,VxeR < m < 5

Bai tap 6. C6 bao nhiéu gia tri clia m dé gia tri nho nhat ctia ham s f'(x)= \el‘ —4¢" +m| trén
[0;ln4] bang 6.

A. 3. B. 4. C.1. D. 2.




Huwéng dén giai
Chon D
Dit r=¢", voi xe[0;In4] =1 e[1;4]. Khi do f(x)=|t2 —4t+m|=|g(z)|.
Co g'(t)=2t-4 =g'(t)=0=1=2.

Ta c6 bang bién thién

t | I 2 _ 4

g'(t) - 0 +

g(r) | m
m-3

\‘ ﬂ?_4

, , m=-6 m=-6
Tu bang bién thién ta thay min|g(¢) =6 < = .
8 v miple (1) {m—4:6 [m:lO

Bai tdp 7. Gié tri nho nhét ctia ham s6 y = (20x” +20x—1283)e™* trén tap hop céc s6 tw nhién la:
A. —1283. B. —163.¢™. C.157.8™. D. 8.,
Huwéng din giai
Chon B.

Taco y' =(40x+20)e"" +40(20x +20x-1283) ™" = 20" (40x +42x—-2565)

15
xX=—
3 =0 40x% +42x— 2565 = 0 <> 2171
" 20
171 15
Pat y, = y| ——— |; y, = y| —
-2, =s(2)
y(7)=—163.6280; y(8)=157.e32°
Bang bién thién
—0 171 15 +00
. _A D
20 2




vl T T~

Duya vao bang bién thién ta c6 Gié tri nho nhat ciia ham s y = (20x2 +20x— 1283)e4°" trén

tap hop cac s ty nhién 1a —163.e™°.
Bai tap 8. Tim tap hop tit ca cac gia tri cia tham sb thuc m dé ham sd y =4* =2 —mx+1 ddng
bién trén khoang (—1; 1).

A. (—oo;—%ln2] B. (—oo;O].
C. (—0;—2In2]. D. (—oo;—%an]
Loi giai
Chon C.

Taco y=4"-2"" —mx+1=>)' =4"In4-42"In2-m=(4"-2.2").In4-m

Theo dé y'20,Vxe(-L1) < (4" -2.2").In4-m>0, Vre(-L1)
e ms<(4°-22").In4=g(x), Vxe(-L1)

@mﬁl(\fllzli}g(x)

%{gg(x)=—1n4.

o . . . . *_m=2 B
Bai tap 9. Gid tri nho nhat cia tham sO m 8¢ ham s60 y= ¢ - n -— 00ng bien trén khoang
e’ —m
1 3 .
(lnz; Oj gan nhat vdi s6 nao sau day:
A. 0,03. B. 1. C. -0,45. D. -1,01.

Huwéng din giai
Chon C.

bit e =t. Suyra y= tL_zz ddng bién trén khoang (%;1) .
—m

y = —m’+m+2
(e=m")

Pé ham s6 dong bién trén khoang [%, 1) can:




—1l<m<?2

—m*+m+2>0 1<m<?2
m21
1 & = 1 - Suy ra chon C.
me| —;1 1 —l<m<—
4 m<— 4
4
4 e —(m-1)e*+1
Bai tap 10. Cho ham s§ y = (m) . Tim m dé ham sb dong bién trén khoang (1;2).
A. m<3e®+1. B. 3¢’ +1<m <3¢’ +1.
C.3’ +1<m<3e’ +1. D. m>3e* +1.
Huwéng din giai
Chon D.
¥ —(m-1)e* +1
4 4 :
I In[ =2 ) (e —(m=De +1
) 4 (2017j (2017] (¢ ~(m-t)e"+1)
& —(m-1)e* +1
4 4
=y = —— In| —— |.(3e™ —(m—1)e").
4 (2017} (2017) ( )
. Ham s6 dong bién trén khoang (L2) S
4 ¥ —(m-1)e* +1 4
"= —— In| —— (3™ —=(m—-1)e*) > 0,Vx e(1;2) (%), ma
4 (2017) (2017j ( ) ( )( )
A5 —(m-1)e* +1
(ij >0,VxeR
2017 Nen (%) o 3¢ -(m-De <0,vre(;2) <
(557
In <0
2017

3 +1<m,Vxe(L;2).

e Dat g(x)=362x+1,Vxe(l;2), g(x)=362x.2>O,Vxe(l;2).

2
+ |
A

T x i
g'(x) [
& (x) |

Vay (*) xdy rakhi m>g(2) < m>3e* +1.

Dang 4: Tim GTLN va GTNN ciia ham s6 mii, logarit nhiéu bién

1. Phuwong phap

PP1: Str dung cac bét déng thie ¢b dién nhu: Cosi, Bunhiacopski va mét s6 BDT quen thudc
khac

PP2: Sir dung phwong phap don bién:

+) Bién d6i biéu thirc da cho theo mét biéu thirc chung ma ta dit 1a bién ¢.

+) Biéu dién biéu thirc da cho theo ¢ ta dwgc ham f (¢). Tim diéu kién cho 7.




+) Lap bang bién thién ciia £ (¢). Suy ra két qua.

2. Bai tap
Bai tap 1. Cho 2 s6 duong a va b théa man log, (a+1)+log, (b+1)= 6. Gié tri nhd nhat cia
S=a+b la

A. minS =8§. B. minS=14. C. minS=12. D. minS =16.

Hwéng din giai
Chon B
Pat {logZ(aH :x:>x+y26
log, (b+1)=

a+1=2" , — s
Taco =a+b+2=2"42"2272" =242" =16=>a+b2>14.
b+1=2"

Bai tap 2. Cho cac s6 thuc m,n théa man m>n>1. Tim gia tri nho nhit P cia biéu thic

P=log’, (mz) +3log, (ﬂj .
- n

A. P, =13. B. P, =15. C. P, =16. D. P,

min

=14.
Huwéng dén giai

Chon B.

Do m >n>1 nénta co.

2
P=log’, (m2 )+3log, [ﬂj = (ZIOgm m] +3(log, m—1)
m " m

_3

=%+3(lognm—l)= 4 -+ 3
(10gm mj (1 - logm n) logm n
n

log, n<log, m=1

Do m>n>1 nén .
log, n>log,1=0

Xét ham sb y:%+i—3 trén (0;1).

(1-x)" x
Taco y'= 8 3—%.
(I-x)
, 8 3 3x’ —x*+9x -3 1
= )y=0—7z-—5= 5 — =0 x=—.
(l—x) X x(l—x) 3




Bang bién thién.

=R

/’

Viy gia tri nho nhat cta biéu thic 1a P, =15.

min

Bai tap 3. Cho basd thuc a, b, ce G;l} . Tim gié trj nho nhat P cua biéu
thue. P =log, (b —lj +log, (c —lj +log, (a —lj .
4 4 4
A. P =1. B. P =3. C. P, =33. D. P, =6.
Hudéng din giai
Chon D.

2
Voi moi x e l; 1|tacod xz—x+l= x—l >0=x’ Zx—l.
4 4 2 4
Ly logarit 2 vé, ta dugc log, x* < log, (x—ij (véi te(0;1) (*).
Ap dung BPT (*) ta dugc: log, (b —%) >log, b’ =2log,b.

log, (c —%) >log, ¢’ =2log, c.

log, (a —%j >log, a’=2log, a.

Suy ra P>2[log, b+log, c+log, a]>2.33/log, b.log, c.log a =6="P

min *

2
Bai tap 4. Tim gid trj nho nhét cia biéu thire P =(log, b’ )2 + 6[10g 5 %J Vi a,b 1a cac s6 thyc
—A\d

thoa man /b >a>1.
A. 30. B. 40. C. 60. D. 50.
Huwéng dén giai
Chon C.

2

Ta c6(log, b*) =4(log, b)". Dit log, b=t.




Jb o1 b

b 1 1 1
log, ~==—log, —=—|log b-1 =
Og@ﬁ 2 Og?a 2[ng ngaj

N

log, — log, —
a a

N | —

2

11 1( 2 2 ]_l[Zlog”b—6+4logbaj
2 %—logha %logub—l 1-2log,a log b-2) 2{ log b+4log,a—4

2t—6 4

170 2 =3t+2) (e-1)(1-2) -1

2,4, 2 F-ditd (t-2) -2
t

Ta dugc P=4¢ + 6(%} .

Vi \/E>a>1:>b>a2(*) Lay log co s a>1 hai vé clia (*) ta dugc log,b>2nén r>2.

*) Xét ham sd f(¢)=4r’ +6(Sj ;teD=(2;+0).

Ta duoc.
t=3
f'(t)=8t—1(2(t;)12)=0:>8t(t2—4t+4)—12(t—1)=0<:>8t3—32t2+20t+12=0<:> t:1+2\/§
{—
t:l_ﬁ
)

Do t>2 nén f'(t)=0 c6 nghiém ¢=3.

Ta co I’irzr}f(z) = +o0; f(3) = 60;lim f (¢) = +oo nén ham sd dat gi4 tri nho nhit bang 60. .

Bai tap 5. Cho hai s6 thuc duong x, y théa min log, [(x+1)(y+1)]y+1 =9—(x-1)(y+1). Tim gia

tri nho nhét ctia biéu thirc P=x+2y .

A. P = % . B.P. = 25—7 . C.P.=-5+63. D.
P =-3+62.

Huwéng din giai
Chon D.

Tacé log, [ (x+1)(y+1)]" =9-(x-1)(y+1) = log, (x+1)+x+1= % tlog,




Xéthamsod f(t)=log,t+t, t>1; f'(t):t1 ;H1>0, V> 1.
n
_ _ 2
Suy ra f(x+1):f 9 c>x+1=L©x=8—y3P=8—y+2y=M.
y+1 y+1 y+1 y+1 y+1
2
Bang bién thién ctia ham s6 Pzw, >1
y+1
x |1 —2+ V18 +oo
2
y - 0+
11 +oo
Y T 7
—3+6v2

—_3+642.

Bai tip 6. Trong cac nghiém (x; y) théa man bat phuong trinh log 22 (2x+y)>1.Giatri 16n

Vay P

min

nhét ctia biéu thirc 7' =2x+ y bang:

A. 9. B. C.

o | \©
FNg NG}
=
N | o

Huwéng din giai

Chon D.

r).

. x*+2y° >1 0<x*+2y° <1
Bat PT <:>10gx2+2y2 2x+y)2le 1),

2x+y=x>+2y° 0<2x+y<x*+2y°
XétT=2x+y.

THI1: (x; y) thoa man (II) khi d6 0< T =2x+y <x”+2y° <1.

TH2: (x; y) thoa man (I) x* +2y° <2x+y < (x—1)° +(\/§y—ﬁ)2 S%. Khi do.

L (2y-

2x+y=2(x-1)+—

\/(22_'_ )|:(x 1) +(\/_ - :|+23 224.2;2

i 5

Suy ra: maXT:% <:>(x;y):(2;%).

Bai tip 7. Cho hai sb thuc a, b théa méin 1>a>b>0. Tinh gi4 tri nho nhat 7., cua biéu thirc sau

T=log’ b+log,, a*

A. T, =16. B. I;, =13.

mmn




C. T, khong ton tai. D. T, =19,
Huwéng din giai
Chon A.

T =log’ b+log,, @ =log’ b+

.
log,, ab I+log, b

bat t=log, b, vi 1>a2b>0=log b=>log, b=t=>1.

36
Xét f(t)=t2+1—H:>f'(t)=2t— Cho f'(1)=0=1=2.

36
(1+1)*"
fH=19
Ham s £(¢) lién tuc trén [1;+0) co {1 f(2)=16 :>{l\{il§f(t)=16:>{}{il§T=16.
lim f(f)=+0 ’

Bai tap 8. Xét cac s thuc a, b thoa min a > b > 1. Biét rang biéu thirc P = ! +, /loga% dat
Ogab a

gi4 tri 16n nhat khi b = ¢* . Khang dinh nio sau day ding?

Bai tap 9. Xét cac s6 thue @, b théa man ¢>b>1 Tim gia tri nho nhdt P

A. ke(%ﬂj. B. ke(2;3). C. ke(O;%]. D. ke(-10).
Huwéng din giai
Chon C.
Taco P= 1 +,/10ga% =log,ab+./1-log,b =1+log, b++/1-log, b .
0g,, a

Khi b=d* = P=1+k+1-k.Patt=~1-k.Véi k<1.

2
= P=—t"+t+2=— t—l +2£2.
2 4 4
9 s — 1 3 3
= Max P=—.Pangthiicxdyra < t=— = k=—¢€| 0;— |.
4 2 4 2

cua biéu thuc

min

P=log? (a*)+3log, (%) :

b

A. P. =19. B. P. =13. C. P, =14. D. P

min min min min 1 5 .
Hwong dan giai

Chon D.




Vi dieu kién de bai, ta co.

2
P=log’ (a2)+310gb(2): 2log, a 2+3logb(g):4 log, (E.bj +310gb(£)
N b 5 b S\b b
= 4[1+ log, bT +3log, (gj
5 b

bat t=log,b>0 (via>b>1),tacod P=4(1+t)2+%=4t2+8t+%+4:f(t).

b

3 2 _ 5
Ta c6 f'(f)=8t+8—%=8t +t8j 3_(u 1)(4;2+6t+3)'

p 1
Viay f’(z)=0<:>t=%.Khé0 sat ham so, taco P, =f(5j=15.

Bai tap 10. Cho cac s6 thuc a,b,c khong am thoa man 2°+4” +8° =4. Goi M,m lan luot 1a gia
tri 16n nhit va gia tri nhé nhat ctia biéu thic S=a+2b+3c. Gid trj cia biéu thic 4" +log,, m

bang
2 281 4 14
A. % B. % C. % D. >
Huwéng dén giai
Chon C

244" +8° =4 2427 427 =4,

x=2
it | y=2" = x+y+z=4
) - xX,y,z21
z=

S=a+2b+3c =log, x+log, y+log, z :logz(xyZ).

, X+y+z P4y 4
Taco xyz < — "3 :>S£310g2§.

Déu bang xay ra x=y=z=§ .

Do d6 M:3log2§ c>a:2b:3c:log2§.

Mat khéc




xyz=(x—1)(y—1)(2—1)+(x—1)(y—1)+(y—1)(z—1)+(z—1)(x—1)+(x+y+z)—2

:(x—l)(y—1)(2—1)+(x—1)(y—1)+(y—l)(z—1)+(z—l)(x—l)+222.

x=Ly=1z=2
Dau bang xay ra khi va chikhi | x=1;y=2;z=1.
x=2y=Lz=1
Suyram=1.
4\" 4096
Vay 4" +1o = =] =——.
ay gu M (3J 729
A .z , o~ L r 1 1 -
Bai tap 11. Cho cac so thuc a,b,c,d thoa man ?+F+§+W:Z' Goi m la gia tri nhd nhat

ctia biéu thire S =a+2b+3c+4d . Gia tri ctia biéu thiic log, m bang

1 1
A —. B. —. C. 4. D. 2.
2 4

Huwéng dén giai

1 1 1 1 162—a+2—2b+2—30 +2‘4d:l

+
|
|
I

x=2"
1
-2b
o |ly=2 X+ty+z+t=—
bat P = 4.
- X, v,2,t>0
t:274d

S=a+2b+3c+4d =—(log, x+log, y+log, z+log, 1) =—log, (xyzt).

X+y+z+t

4
; j =%=216:>5216.

Tacod xyzt < (

Déu bang xay ra x:y:z:t:E .

a=4
b=2
Dodbé m=16 < 4.
‘73
d=1




Bai tap 12. Cho q, b, ¢ 1a cac s6 thuc 16n hon 1. Tim gia tri nho nhat P cua biéu thirc:

min

P= 4 + ! + 8

log ;-a log, Jb 3log,, Ye
A. P, =20. B. P, =10. C. P, =18. D. P, =12.

Huwéng din giai

Chon A.

. 4 1
Taco: P= 7 + =2log, bc+2log, ac+8log, ab

2log,.a Elogac p 1og, ¢

=2log, b+2log, c+2log, a+2log, c+8log, a+8log, b
=(2log, b+2log, a)+(2log, c+8log, a)+(2log, c+8log, b).

Vi a, b, ¢ 1a céc s6 thuc 16n hon 1 nén: log, b, log, a, log, c, log_a, log, c, log, b >0.
Do @6

ap dung bt déng thtrc Cauchy, ta co:

P>2,/2log, b.2log, a +2,/2log, c.8log, a +2,/2log, c.8log, b =4+8+8=20.

log, b=1log, a a=b
Déu “=" xay ra khi va chi khi {log, ¢ =4log a<>{c=a’ < a=b=~c>1.
log,c=4log.b |c=b

Vay P =20.

min

Dang 5: Bai toan ldi suét

1. Phwong phap

2. Bai tap

Bai tap 1: Mot nguoi gui tiét kiém so tién 80 000 000 dong voi 13i suat  Ghi nhg:

6,9% mot nam. Biét rang tién 1ai hang ndm dugc cdng vao tién goc, hoi

sau 5 ndm nguoi do rat dugce ca tién goc lan tien 1ai gan véi con sO nao

Khach hang giri vao ngdn
hang A dong voi lai kép r (% /

av? ’ N
sau 4y’ ki han) thi 56 tién khach hang
A. 105370000 dong B. 111680000 dong nhén dwgc cd von lan 1di sau n
C. 107667000 ddng D. 116570000 déng ki han (n € N*) la:
Huéng din gidi S, = A(1+r)
Chon B

Goi A4 12 s0 tién gui ban dau, 7 14 13i suat hang nam.




84 tién goc va 1di sau nam thr nhat1a S, = 4+ Ar = A(1+7).

S6 tidn géc va 13i sau nam tht hai 13 S, = S, + 8,7 = A(1+7)’".

SO tién goc va lai ngudi do rut ra duge sau 5 nam la

S, = A(1+7) =80000000.(1+6,9%)’ ~111680799 (déng)

Bai tap 2: Mot ngudi giri ngan hang 100 tridu véi 13i suat 0,5% mot  Tir cong thire 1di kép

thang. Biét rang néu khong rut tién ra khoi ngan hang thi cir sau mdi ;
LA s . v . S, =A(l+r)", tasuyra
thang, soO tién 1ai s€ dugc cong vao von ban dau dé tinh 1ai cho thang

tiép theo. Sau it nhat bao nhiéu thang, ngudi d6 c6 nhidu hon 125 triéu? n=log,, (f‘; )
A. 45 thang  B. 46 thang C. 47 thang D. 44 thang
Huwéng dén gidi
Chgn A

Sau n thang, tong sb tién goc va 1ai la: 100(1+0,5%)" .

125

140,5%) ﬁ

Theo dé bai: 100(1+0,5%)" >125 < n > log, ~ 44,74

Vay sau it nhat 45 thang, nguoi d6 c¢6 nhiéu hon 125 triéu.

Bai tap 3: Bac Toan giri s tién 58 tridu dong vao mot ngan hang theo  Tir cong thire 1di kép

hinh thirc 13i kép va 6n dinh trong 9 thang thi linh vé dugc 61758000 .,
S, =A(1+r)" ,taco

dong. Hoi 1ai suat ngan hang hang thang 14 bao nhiéu? Biét rang lai suat

khong thay ddi trong thoi gian giri. i S, .
A. 0.8% B. 0,6% C.0,7% D. 0,5% 4
Huéng dén gidgi
Chon C.

Goi 7 1a 13i sut tién giri ctia ngan hang theo thang. 4, S, lan luot 13
s6 tién guri ban dau va sb tién sau n=9 thang. Ap dung cong thirc 13i

kép ta co




S, = A(1+r)" < 61758000 = 58000000(1 + r)’

pooS1758000 105 20, 7%
58000000

Vay ldi suat ngan hang hang thang 1a 0,7%

Bai tip 4: B¢ du tién mua nha, anh An vay ngan hang 500 triéu theo
phuong thie tra gop véi 13i suat 0,85% mdi thang. Néu sau mdi thang,
ké tir thoi diém vay, anh An tra ng cho ngan hang s tién c¢6 dinh 1a 10
triéu ddng bao gdm ca tién 13i vay va tién gbe. Biét phuong thire tra 13i
va gbc khong thay ddi trong sudt qua trinh anh An tra no. Hoi sau bao

nhiéu thang anh tra hét ng ngan hang?
A. 65 B. 66 C. 67 D. 68
Huwéng dén gidi

Chgn B

Pat 4 =500 triéu la sb tién da vay, X =10 triéu la s6 tién tra trong moi
thang va r =0,85% 1a 13i sudt ngan hang, n 1a s thang anh An phai tra

hét no.
Theo dé bai:
Cubi thang thir nhat anh An con ng sé tién 1a
A+Nr-X=A(l+r)-X.
Cubi thang thir hai anh An con ng sb tién 1a
[A(+r)-X]+[A(1+7r)-X |r—=X =A(1+r) = X[(1+7)+1].
Cudi thang thir ba anh An con no sd tién 1a

A+ = X[ )+ 1] (1) = X = A1) = X (1) (147 1]

Cudi thang thtr n anh An con ng so6 tién la

A(1+r) —X[(1+r)"71 +(1+r)"72 +...+(1+r)+1]

Bai toan vay von tra gop:
Vay ngdn hang so tién la A
dong véi lai sudat r (% /
thang). Sau ding mét thang ké
tir ngay vay, bdt dau hoan ngs;
hai lan hodn no cach nhau
diing mét thang, moi hoan no
s6 tién la X dong va trd hét
tién no sau ding n thang.

Cdch tinh s6 tién con lai sau n
thang la:

1+ r)" -1

Sn=A(1+r)"—X(
r

Pé sau diing n thing tra hét

no thi

A(+ry —x =1
r

Suy ra

X
n= 10g(l+r) m .




Dé sau n thang, anh An tra hét no thi
A(l+r) —X[(Hr)"_1 +(1+r)"_2 +...+(1+r)+1}=0

n-2

< A(l+r) zX[(1+r)H+(l+r) +...+(1+r)+1}

X
on= log(w)( j

MQ(HF)": A
X—Ar

r X —Ar

SAl+r) =X

10
10-500.0,0085

Ap dung ta cé: n = log(HO’OOSS)[ j & n=65,38.

Vay anh An phai tra trong vong 66 thang.

Bai tip 5: Bac An c6 400 triéu dong mang di gui tiét kiém & hai ki han
khac nhau déu theo hinh thirc 13i kép. Bac giri 200 triéu dong theo ki
han quy véi 13i sut 2,1% mot quy; 200 triéu con lai bac giri theo ki han
thang véi 13i suat 0,73% mot thang. Sau khi giri dugc ding 1 nim, bac
rit tat ca s tién & loai ki han theo quy va gui theo thang. Hoi sau diing
2 nam ké tir khi gui tién lan dau, bac An thu duoc tat ca bao nhiéu tién

13i? (két qua 1am tron dén hang phan nghin).

A. 75,304 triéu dong B. 75,303 triéu dong

C. 470,656 triéu dong D. 475,304 triéu dong
Huwdng din gidi

Chgn A

Cong thurc tinh 1ai kép 1a S, = 4(1+ r)" .

Téng s tién bac An thu dugc sau 1 ndm theo ki han quy la:

S, =200(1+2,1%)" triéu dong

Tong sb tién bac An thu duge sau 1 ndm theo ki han thang la:
S, =200(1+0,73%)" triéu dng

Tdng s6 tién bac An thu dugc sau 1 ndm 1a S, + S, triéu dong.

Téng sb tién bac An thu dugc sau 2 ndm 1a




S=(8,+85,)(1+0,73%) " = 475,304 triéu dong.

Vay tién 14i bac An thu duoc sau 2 nam 1a L =S —400 = 75,304

triéu dong.

Bai tap 6: Mot nguoi vay ngan hang sb tién 350 triéu dong, mdi thang
tra gop 8 triéu dong va ldi sudt cho s tién chua tra 1a 0,79% mot thang.
Ki tra dau tién 1a cudi thang thir nhat. Hoi sé tién phai tra ¢ ki cubi 1a

bao nhiéu dé nguoi nay hét ng ngan hang? (Iam tron dén hang nghin)

A. 2921000 ddng B. 7084000 dong

C. 2944000 dong D. 7140000 dong
Huwéng dén gidi

Chgn D

Ki tra dau tién 1a cudi thang thir nhat nén day 1a bai toan vay vén tra

g6p cudi ki.
Goi 4 1a s6 tién vay ngan hang, B 1a sb tién tra trong mdi chu ki,

d = r% 1a 1i suét cho s tién chua tra trén mot chu ki, 7 1a s6 ki tra no.
S tién con no ngan hang (tinh ca 14i) trong timg chu ki nhu sau:
+ Pau ki thir nhét 1a 4
+ Cudiki thirnhatla 4(1+d)-B.
+ Cudi ki thir hai 1a
[A(1+d)-B|(1+d)-B=A(1+d) —B[(1+d)+1]
+ Cudi ki thr ba 1a

| A(1+d) —B{(1+d)+1]|(1+d) - B=A(1+d) = B| (1+d) +(1+d) +1]

+ Theo gia thiét quy nap, cudi ki thir n 1a

(1+d)" -1

a(t+dy - B[(1+d)™" +.+(14d)+1]=4(1+d) - B y

Viy s0 tién con ng (tinh ca 1ai) sau » chu ki 1a




. 1+d) -1
a(ay - gl =t
d
\ . , 5 A A \ . n (1+d)"_1
Nguoi do tra hét ng ngan hang khi A(1+d) —BTzo
<:>350.1,0079”—8.%20<:>nz53,9.
0,0079

Ttc 12 phai mat 54 thang ngudi ndy méi tra hét no.
Cubi thang thir 53, s6 tién con no (tinh ca 1ai) 1a

1,0079> -1

S, =350.1,0079% —8.
0,0079

(triéu dong)
Ki tra ng tiép theo 1a cudi thang thir 54, khi d6 phai tra sb tién Sy, va
ldi ciia sO tién nay nira la S, +0,0079.S,, = S.,.1,0079 ~ 7,139832

(triéu dong).

Bai tap 7: Ong A vay dai han ngan hang 300 tridu, v6i 1ai suat 12%
nam. Ong mudn hoan no cho ngan hang theo cach: Sau dung mot nim
ké tir ngay vay, 6ng bat dau hoan no, hai lan hoan no lién tiép cach nhau
ding mot nam, sb tién hoan & mdi 1an 13 nhu nhau va tra hét no sau
dung 4 nim ké tir ngay vay. Hoi theo cach do, s tién m ma ong 4 s&
phai tra cho ngan hang trong mdi 1an hoan no 1a bao nhiéu? Biét rang 1ai

sudt ngan hang khong thay doi trong thoi gian 6ng A hoan no.

4
A.m= % (triéu ddng)  B. m=36(1,12)’ (tridu dong)
36(L12) -1, ., 300(L,12)"
C. m=——>5—(triudong) D.m=———— (tricu dong)
(L12) (L12)" -1
Huéng dén gidgi
Chon A

86 tién no sau nam thir nhat: 7; =300(1+12%)—m=300p —m , v6i

p=1+12%=1,12.

84 tién no sau nam thir hai: 7, =(300p —m) p—m =300p* —mp —m




SO tién no sau nam tha ba:

T, =(300p2—mp—m)p—m=300p3—mp2—mp—m

Tra hét ng sau nam tht tu: (300p3 —mp® —mp — m)p -m=0

c:>300p4—mp3—111192—nyv—m:O(::>3OOp4—m(p3 +p2+p+1):O

(112)"~1]

4 —
300p" - L Glied) SO 300(1,12)" = m[

p-1 0,12
4 4
- 300(1,12)4.(0,12) e 36(1,142)
(L,12) -1 (L,12) -1
4
Viy m= 36(1,142) ‘
(L12) -1

Bai tap 8: Mot nguoi mdi dau thang giri vao ngan hang T tridu dong véi

1i suat kép 0,6% mot thang. Biét cudi thang thir 15 thi s6 tién ca gbc 1an

13i s€ thu vé 1a 10 tri¢u dong. Héi so tién T gan vdi sO nao nhat trong cac

s0 sau day?

A. 535000 dong B. 635000 dong
C. 613000 dong D. 643000 dong

Huéng dén gidi
Chon B

Sau théang giri dau tién s tién ca gde va 1ai thu duge 1a T(1+7)

Sau thing thir hai sb tién ca gbéc va lai thu dugc

T(1+r)2 +T(1+7r).

Sau thang thir 15, s6 tién ca gdc va 13i thu duoc 1a
T(1+r) +T(1+r)"_1 +..+T(1+7).

Dé s6 tién ca gdc 1an 1ai thu vé 13 10 tridu dong thi

la

Bai todn tién givi ngin hang:
Pau méi thang, khach hang
gui vao ngdn hang so tién A
dong voi ldi kép r (% / thang)
thi s6 tién khdach hang nhdn
dwoc ca von lan ldi sau n
thang (neN*) (nhdn  tién
cudi thang, khi ngdn hang da
tinh ldi) la

s,=2[ (s ry 110,

r




T(1+7)" +T(1+7)" +...+T(1+r) =10000000

+r)15 -1

r

1 \
< T(l + r)( =10000000 = T = 635.000 (dong).
Bai tip 9: Mot huyén A c6 100 000 dan. V&i muc ting dan s binh  Céng thirc tinh ting trucng
quan 1,8% nam thi sau it nhét bao nhiéu nim nita dan sé s& vuot 150 ddn so:

000 dan.

n

X, =X,(1+r)"

A. 22 B. 23 C.27 D. 28

Huwdng din gidi (m,n €L’ ,mz n)

Chon B Trong do: r % la ti lé tang dan

Gia str sau 7 ndm nira thi dan so s& vuot 150 000 dan. sO tw nam n dén nam m; X,

. n dén s6 nam m, X, dan s6 niam
Ap dung cong thire: X'= X (1+7r)".

n.
150000

=108, g0, 100000 =22,72796911.

Xl
Suyra n=1log,,, (7)
Bai tap 10: Ti 1¢ ting dan s6 hang nam ¢ Viét Nam duoc duy tri & mirc
1,05%. Theo sb liéu cua Téng cuc Théng ké, dan s cia Viét Nam nam
2014 1a 90728900 ngudi. Véi tdc do tang dan s6 nhu thé thi vao nim
2030, dan s6 clia Viét Nam la:

A. 106118331 nguoi B. 198049810 nguoi

C. 107232574 nguoi D. 108358516 nguoi
Huwdng din gidi

Chgn C

Ap dung cong thire: X, = X, (1+7)"
Trong do: X, =90728900; r =1,05; n =16
Ta duoc dan s6 dén hét nam 2030 la: X, = 107232574.

Bai tap 11: Trong vat ly, sy phan ri cua cac chat phong xa duoc biéu

T

dién boi cong thirc: m(t)=m, (%j , trong d6 m, 1a khéi lugng ban dau

ciia chat phong xa (fai thoi diém t=0); T 1a chu ki ban rd (titc la




khodng thoi gian dé mot mira khoi heong chdt phéng xa bi bién thanh
chdt khdc). Chu ki ban rd ctia Cabon "“C 1a khoang 5730 nam. Cho
trudec mau Cabon c6 khéi lugng 100g. Hoi sau khoang thoi gian ¢ thi
khéi lwong con bao nhiéu gam?

1

an tin2

A. m(t) = 100.(%}5730 B. m(t)=100.¢ *™
1 f% 100t

C. m(t)leO(Ej D. m(t)=100.e

Huéng dén gidi
Chgn A

1

1\7
Theo cong thirc: m(t)=m, (Ej ta co:

_t
15730

m(t)= 100.5
Bai tap 12: Cuong do anh sang di qua moi truong khac khong khi
(chang han suong mu, nudc,...) s& giam dan tuy thudc do day cua moi
truong va hang s6 u goi 1a kha nang hap thu ctia méi truong, tiy thudce
mdi truong thi kha ning hap thu tinh theo cong thirc 7 = le ™ véixla
d6 day ciia méi truong d6 va dugc tinh bang don vi mét. Biét rang nude
bién c6 u=1,4. Hay tinh cuong do anh sang giam di bao nhiéu khi tir

d6 sau 2m xubng dén 20m?

A 625,2 B 622,5 C e32,5 D 652,5
Huéng din gidi
Chgn A

Cudng d6 anh sang thay doi khi tir 4o sdu x, dén do sau x, la:

I, Te"™

2 —= et )|
A2
I, e

25,2

I
Thay x, =2; x, =20, £ =1,4 taco I—lze

2




BAI 5. PHUONG TRINH MU VA PHUONG TRINH LOGARIT

A. KIEN THUC CO BAN CAN NAM
I. PHUONG TRINH MU
1. Phuong trinh mii co ban
Phuong trinh mii co ban 1a phuong trinh ¢6 dang a* =b (a>0;a=1)

- Néu b >0 thi phuong trinh ¢6 duy nhat mot nghiém x =1log, b;

- Néu b=0 hoic b <0 thi phuwong trinh v6 nghiém.
2. Cach giai mgt sé6 phwong trinh mii co ban

a) Dua vé cung co so0

a" =a® o A(x)=B(x), (a>0,a=1)

b) Phwong phap dit 4n phu

aa” +pa'+y=0.batt=a"(t>0)

¢) Logarit h6a
O<a=1
Néu phuong trinh cho ¢ dang a" =b < {b>0
f(x)=log,b

II. PHUONG TRINH LOGARIT

1. Phwong trinh logarit co ban: 1a phuong trinh ¢6 dang log, X=b vdi 0 <a=1
log,x=b< x=a’

2. Cach giai mdt s6 phwong trinh mii co ban

a) Pua vé cung co so

f (x) >0 (hoac g(x) > 0)

F(x)=9(x)

log, f(x)=log, g (X)a><0§d{

b) Phuwong phap dit 4n phu
alogi X+ﬁ'10ga X+7:O - bat t=10ga X,(X>O)

¢) Mii héa




g [0
o f(x)=be f(x)=a°

HE THONG HOA BANG SO PO

Phurong trinh 6 nghiém x=1og_»b

Phuong trinh vé nghiém

Phurong trinh nghiém ding vdi moi

xek&k

&= a%) & £ (x) = g(x)

0<a=xl [
"=b [ huo0

a=be f(x)=log,b

log, flx)=log. g(x)

C}*{ O<a=1
flx)=g(x)=0




B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1: Phuwong phap dwa vé cing co sb

1. Phwong phap

Phuong phép dua phuong trinh mii vé cing co sd

- Bién d6i cac ham sb c6 mit trong phuong trinh vé cling co sd, sau d6 rat gon, dwa vé dang co ban
hoic vé dang: a'™ =a'™ < f(x)=g(x). (V6i0<a#1).(Thudng gip)
a>0

@-D[f(0-g(0]=0 (It gp).

- Néu co s6 a thay ddi thi: ' =2 < {

Phuong phép dua phuong trinh loga vé cing co s

Bién d6i phuong trinh dé dua vé dang co ban di néu hoic 1a dang: log, M =log, N <M =N.
2. Baitap

2 43
Bai tap 1. Tim tich sb cta tt ca cac nghiém thuc cta phuong trinh 77 2497

A. —1. B. 1. c. L. p. L.
2 2
Loi giai
Chon A
1-5
oyt X —xa 3 3 5 X= T
7 224977 =T e -x+i=oxX-x-1=0c
2 2 1++/5
X =
2

Khi d¢ tich cac nghiém la: =-1.

1-vJ5 1++5
-

2
Bai tap 2. Cho phuong trinh (7 +443 )X - (2 +3 )H . Ménh d nao sau day dung?

A. Phuong trinh c6 hai nghiém khong duong.
B. Phuong trinh ¢6 hai nghiém duong phén bi¢t.
C. Phuong trinh c¢6 hai nghiém trai déu.
D. Phuong trinh c6 hai nghi¢m am phéan biét.
Loi giai

Chon A




2 \
Do 7+44/3 = (2 +3 ) nén phuong trinh ban dau twong duong véi

Xx=0

(2+\/§)2(X2+H) :(2+\/§)X_2 S 42X-2=X-2 S 2K +X=0 < L.
X=73

Vay phuong trinh da cho c6 hai nghiém khong duong.
Bai tap 3. Phuong trinh log, (x+1)° +2 =log 5 J4—x+log(4+x)’ ¢6 bao nhiéu nghiém?
A. VO nghiém. B. Mot nghiém. C. Hai nghiém. D. Ba nghi¢m.
Loi gidi
Chon C
Diéu kién: 4<Xx<4 va Xx#-1.

Ta co log, (x+1)"+2 =log ; V4—x +log, (4+ x)' < log, (4|x+1]) =log, [ (4—x)(4+X)]

[x=2
4(x+1)=16-x> | x*+4x-12=0 |X=-6

< = .
4(x+1)=x =16 [ X —4x-20=0 |x=2+26

x=2-26

Déi chidu diéu kién, phuong trinh da cho ¢6 hai nghiém X=2 va x=2-26.

< 4lx+1=16-x c{

4\ (1Y 16
Bai tap 4. Tap nghiém § cua phuong trinh (_j (_j _———pla

7) \ 4 49
A. sz{—l}. B.S={2}. c. {1;—1}. D. sz{—i;z}-
2 22 2
Loi gidi
Chon A

X 3x-1 —2X+1 2
Taco (EJ (Zj —E:O @(EJ =[ij & -2x+1=2 <:>x:—l.
7 4 49 7 7 2

Cich tric nghiém: Nhap VT phuong trinh vao may tinh, ding niit Calc thir cac nghiém.

2x-1
X

il 7x 3
Bai tap S. Phuong trinh 8 **! =0, 25.(\/5) co tich cac nghiém bang?

A2 B. 2. c.2. D.
7 3 -7

N | —




Loi giai
Chon C

2x-1 7 2x-1 7X 2x-1 7X 2x-1 7x—4

Ta co 8+ =0,25.(\5) Y2 Z02972 07l 20292 0 el —p 2

Xx=1
o3 2T g oxi2=0e| 2.
X+1 2 X=—=
7
A i1 s A 13 2 2
Vay tich cac nghiém bang 1.7=7.
) x-2 \/§7X
Bai tip 6. Tim sO nghiém cta phuong trinh 27*" = a3
A. 0. B. I. C.2. D. V6 sb.
Loi giai
Chon A
Diéu kién x#1.
s 3x—6 0
x-2 2 X— 7x-1 _ _
Ta co: 27X“=3—5<::>3X‘1 =3 2 <:>3X 6=7X 10
3 x—1 2

< 6x—12=(7x-10)(x-1) < 7x* =23x+22 =0 (PT v0 nghiém)

Bai tap 7. Cho phuong trinh 2log, (X* +1) =log, (2x—1)° +1log ; (x+1) . Téng céc nghiém cita phuong trinh

la

A 2. B. 3 C. 4. D. 1.
Loi giai

Chon B

3

X +1>0 x> —1
Pidu kién: {(2x—1)">01 |

X#—
X+1>0 2

Ta co: 2log, (X3 +1) = log, (2X—1)2 +log ; (x+1)

& 2log, (X’ +1)=2log,[2x— 1|+ 2log, (X +1) <> log, (X +1) =log, [2x—1|(x+1)

< X +1=2x-1|(x+1)




Trudng hop 1: X>%.Tac6: X +1=2x=1|(x+1) < x* +1=(2x-1)(x+1)
S X =2x=X+2=0 <> X=-1vx=2vXx=1.So sanh diéu kién nén X=2vXx=1.
Trudng hop 2: X<%.Tac6: X +1=2x=1|(x+1) & x*+1=(1-2x)(x+1)

x=0 .
SX 42X +Xx=0& " So sanh diéu kién nén x=0.

Két luan: Tong cac nghiém ctia phuong trinh 1a 0+1+2=3
Bai tap 8. Cho N 13 s6 nguyén duong va a>0, a#1. Tim N sao cho
log, 2019 +log ; 2019 +log,, 2019 +...+log,. 2019 =2033136.log, 2019 .
A. n=2017, B. n=2016. C. n=2018. D. n=2019.
Loi giai
Chon B

Ta c6 log, 2019 +log 2019 +log . 2019 +...+ log,. 2019 = 2033136.log, 2019

< log, 2019+ 2.log, 2019+3.log, 2019+...+n.log, 2019 = 2033136.log, 2019

= (1+2+3+...+ n).loga1 2019 =2033136.log, 2019

n(n+1)
= 5 —2033136 .loga2019=0(a>0,a¢1)

n=2016

1
—):2033136<:>n2+n—4066272:0<:> .
n=-2017

Do N 1a s6 nguyén duong nén n=2016.

Bai tap 9. Tong tit ca cdc nghiém thyc ciia phuong trinh 2log, (X—3)+log, (x— 5)2 =0 la:

A. 8. B. 8++/2 . C.8-2. D. 4+2.
Huéng din giai
Chon B
X=3>0 X>3
DKXD: = .
{x—sio {x;ts




2log, (x—3)+log, (x-5)" =0 < 2log, [(X—3)(|X—S|)] =0

(x—=3)(x—=5)=1 khi x>5
(x=3)(5-x)=1 khi 3<x<5

< (x=3)(]x=3]) =1 <:{

x> -8x+15=1 khi x>5 X=4+2
& = .
—Xx*+8x—-15=1 khi 3<x<5 X=4

Viy tong tat ca cac nghiém cta phuong trinh 14 8+ V2.

Bai tap 10. Giai phuong trinh + 4.+ =2018 c6 nghiém la
0g, X log, x 10g,9,5 X
A. x=20182018!,  B. x=22018!. C. x=2017!. D. x=(2018)"".
Loi giai
Chon B
Diéu kién: 0<Xx#1,
1 1
Taco + +ot =2018 < log, 2 +log, 3+...+1og, 2018 =2018
log, X log; X 10g,;5 X

< log, (2.3..2018) = 2018 & log, (20181) = 2018 & x**'* =2018! < x = 2%/2018! .

Bai tap 11. S6 nghiém ctia phuong trinh: log, (log, ) +log, (log, X) =2 la

A. 0. B. 2. C. 3. D. 1
Loi gidi
Chgon D
N x>0
biéu kién: < x>1.
log, x>0

Ta co: log, (log, x)+log, (log, X) =2 < %log2 (log, x)+log, (%log2 Xj =2

3
=S %(log2 X)2 =4 < log, x=4 < x =16 thoa diéu kién.

8
Bai tap 12. Phuong trinh (%j . (%)X =% c6 hai nghiém x, va x,. Téng S =x, +X, 1a




Chgn C
DPk: x#0

Xét phuong trinh 3 . 4 X=i<:> 3 i 2
4 3 16 4 3 16

4 4
X - X—— 2
= 3 i X:i<:> 3122 <:>X—i=2<:>X2—2X—4=0(1)
4)\4) 16 |4 4 X

Vi x=0 khong phai la nghiém cia phuong trinh (1) va 1(—4) <0 nén

Phuong trinh (1) c6 hai nghiém x,, x, va X, +x, =2.Vay S=2.

Dang 2: Phuwong phép dit an phu

1. Phwong phap
Loai 1: Phuong trinh ¢6 dang b, a"® +b,_a* "™ +_ +ba™ +b, =0

Khi d6 ta dat: t=a™ diéu kién: t >0 . Ta duoc mot phuong trinh dai s6 an t, giai pt dai s6 nay ta biét
duoc nghiém cta phuong trinh 4n t.
Néu c6 nghiém t thi can xét xem c6 thoa didu kién t > 0 hay khong. Néu thoa diéu kién thi giai phuong trinh
t =a'™ dé tim nghiém ctia phuong trinh di cho.

Vidu: 47627 +8=0< (2°) =62 +8=0

: t
pat t=2""" Pidukién t>0. Taco t2—6t+8=0<:{

= Véit=2taco 2 =25 x=0
T Véit=4tacod 2" =4 x=1.
Vay phuong trinh da cho c6 hai nghiém: X=0 va x=1.

a,

X

Loai2: Phuong trinh dwa dwoc vé dang: a,a"™ + o, =0
a
Hudng giai: Pat t=a'™.
, . %l . =3-x 5% 125
Vi du 1: Giai phuong trinh 5 +5 =26<:>?+ -26=0




‘ t 125 t? t =125 (nhan)
bat t=5";t >0 Ta duoc phuong trinh: —+—-26=0< —-26t+125=0< R
5t 5 t=5 (nhén)

@ Véit=125tacd 5 =125< x=3.

@ Véit=5tacd 5 =5< x=1.

Vay phuong trinh da cho ¢6 hai nghiém: x =1 vax =3.

Luu y: Mot sb nhitng cdp s6 1a nghich ddo ctia nhau. Vi du: \/5 +1; 2 i\/g; 3+ \/g you

Loai 3: Phuong trinh ¢6 dang: a,2>® +a,(ab)™ +a,b*® =0

2f(x) f(x)
, C . X \ a a
Hudng giai: Chia ca hai vé cho b>'™ ta dugc phuong trinh «, (Bj t a, (Bj + a,;=0

f(0)
- a A o A [ \ A J) A
Ta dat: t :(Ej dicu kién: t > 0, giai phuong trinh an t, sau do tim nghi¢m x.
2 (x)

Chu y: Ciing c6 thé chia hai vé phwong trinh cho: (ab)'™ hoic: a

Vi du: Giai phuong trinh 9% +6* =2.4".

X X 2 -
9X+6X:2.4X<:>(2)X+ 6 —2=o@(§)”+ 3 2=0< & x=0
4 4 2 2 3\
(5] =—-2(V06 nghiém)

Mot s6 dang phwong trinh logarit sit dung phwong phap dit 4n phu thuwong sip:

2
+ =1.
5-lgx I+Igx

Vi dul: Giai phuong trinh

Phén tich: Ta nhan thiy trong phuong trinh chi c6 mot ham sé 16garit duy nhét, 46 1a Ig x.. Vi véy ta giai pt
bang cach dit t =g x.

bat t=Igx dk t#5va t #—1.Ta dugc phuong trinh:

- t=2 (thda diéu kié
L+i: @LH:I:—HII:S—M—tZ StP-5t+6=0< ( oa le\u len)
ot (3-0)(1+1) t=3 (thda didu kién)

& Voit=2tacd Igx=2< x=100
@ Véit=3tacod lgx=3 < x=1000

Vay phuong trinh da cho c6 hai nghiém x = 100; x = 1000.




Vi du 2: Giai phuong trinh log;(x—1)* +log,(x—1)’ =7.
Diéu kién: x>1
log>(x—1)* +log,(x-1)’ =7 < 4log? (x—1)+3log,(x—1)-7=0

t=1
Dit t =log, (X—1), ta dugc phuong trinh: 4t +3t-7=0=| _7

= Véit=1 taco log,(x—1)=l<x-1=2<x=3

-7 -7
& Véi t:T ta co logz(x—l):%c Xx—1=2% & x=1+24 . Kétluan:....

2. Baitap
Bai tap 1. Phuong trinh (\/5 —l)x +(\/§+ l)x —2/2 =0 ¢6 tich céc nghiém la:

A. 1. B. 2. C. 1. D. 0.
Huéng din giai

Chon A

(\/E—l)x+(\/§+l)x—2\/§:0 ©ﬁ+(\/§+l)x—2\/§20.
2+1
(V2+1) =+2-1 [x=—l

<:>(\/§+1)2X—2\/§(«/§+1)X+1:0<:> y
(\/§+1) 2+ Lx=l

Vay tich cac nghiém cia phuong trinh 1a —1.

Bai tap 2. Phuong trinh 9*"' —13.6* +4*' =0 c6 2 nghiém x,, x,. Phat biéu nao sau day dung?

A. Phuong trinh ¢6 2 nghiém nguyén. B. Phuong trinh ¢c6 2 nghiém vo ti.

C. Phuong trinh ¢6 1 nghiém duong. D. Phuong trinh ¢6 2 nghiém duong.
Loi gidi

Chon A

Tacéd: 9 —13.6" +4"" =0 < 9.9 -13.6"+4.4" =0 @9.%—13.%+4:0




3
2x X -] =1
3 3 2 X=0
<9 = -13| =] +4=0 & = .
2 2 4
Vay phuong trinh c6 2 nghiém nguyén.

3

Bai tap 3. Tinh tdng cua tit c céc nghi¢m thyc cita phuong trinh (3* ~9) +(9* ~3) = (9" +3*~12)

A. 3. B. .. C.4. D. 2.
2 2
Loi giai
Chon B
_ |la=3"-9
bat .
b=9"-3
a=0
Phuong trinh di cho < a’ +b’ :(a+b)3 < 3ab(a+b)=0<|b=0
a+b=0

e a=0=x%x=2.

eb=0 <:>X:l.
2

3*=3
ea+th=0 <9 +3-12=0< o x=1.
3*=-4(VN)

2 . i n ) . 7
Vay tong tat ca cac nghiém thuc cua phuong trinh la 5

Bai tap 4. Tich cac nghiém cta phuong trinh log, (125X) logs, x=1 bang

B 630 1

A.l. . — C. —. D. 630.
25 625 — 125
Loi giai
Chgn C

Diéu kién: 0< X #1, ta co:

log, (125x)log;s X =1 < loga, x+logZ, x.log, 125 =1 < log}; X +%log25 Xx—1=0




lo X—l X=3
g5 _2 PN 1

log,; x=-2 25%

Vay tich cac nghi¢m cua phuong trinh la: é

Bai tap S. Phuong trinh log, 2 +log, X =§

A. C6 hai nghiém duong. B. V6 nghiém.

C. Co mdt nghi¢m am. D. C6 mot nghi€ém am va mdt nghi¢m duong.

Loi giai

Chgn A

Diéu kién: 0<Xx#1.

log. 2+1 > 1 0 OENT2 [x=4

og, 2+log, X=— < +log, X——=0 < = .
2 log, X S 2 log, X :% x=~/2

Vay phuong trinh da cho ¢6 hai nghi¢ém duong.

Bai tap 6. Goi S 1a tAp nghiém cuia phuong trinh 2 * + 22 =41 11 S phan tir cia tap S 1a

A. 1. B. 2. C. 3. D. 4
Loi giai

Chgon D

TXb: D=R

x2—x

Xét phuong trinh: 2X 7% + 25 %2 = 4¥ 1 4] o 0¥ 4 =4 4

xz—x)

S AT LN 445 L4 505 = 22( +4

xz—x)

2 5% a0 Patt=2""t>0

t=1
Phuong trinh tro thanh: t* —5t+4=0< {

Véi t:1:>2X2X=1<:>x2—x=O<:{




X=2

V(’yit=4:>2x2_x:22<:>x2—x—2=0<:{ |
X=—
Vay tap nghiém cua phuong trinh S = {—l; 0;1L; 2} c¢6 4 phan tir.

Bai tap 7. Goi a la mot nghiém ciia phuong trinh 4 p2leex _ gloex _1g 320ex _ (5. Khang dinh nao sau day la
dung khi danh gia vé a.

A. (a-10)" =1. B.a’+a+1=2.
log x 9
C. a ciing 1a nghiém cua phuong trinh (Ej =7 D. a=10".
Loi giai
Chgn C

Diéu kién: x > 0 . Chia hai vé cho 32lex ta dugc phuong trinh:

2 log x 9
2log x logx (EJ = Z logx
s 2] (2] -18=0e (2] =2
3 3 (2 3 4

Ej _2(WN)

Bai tip 8. Biét phuong trinh 2log, x+3log, 2=7 c6 hai nghiém thuc X, <x,. Tinh gi4 trj cta biéu thirc
T= (x, )X2
A.T=64. B. T =32. C.T=8. D. T =16.
Loi giai
Chon D
X>0

Diéu kién: { )
X#1

Ta co: 2log, Xx+3log, 2=7 < 2log, X+ =7
log, X
log, x=3 x=8
& 2logl x—7log, X+3=0 < 1 & (thoa man).
g g, 10g2X:E x=2

=X =v2;x,=8 =T=(x)" =(\5)8:16.




Bai tap 9. Tong tAt ca cac nghiém thuc cua phuong trinh 2% — 5.2+ 4+ 261 = 0 bing
A. 4. B. 10. C.6. D. 8.
Loi gidi
Chgn C
Taco 22 =527 4201 = (o 2,22 — 5.2 42 2% =),
Vi 2% >0, chia ca 2 vé ctia phuong trinh cho 2%, ta dugc 2.27 % =525 42 =0.
Pit t =247, diéu kién t>0.
t=2(N)

Ta c6 phuong trinh: 2t> —5t+2=0 <

t==—(N)

1
2

—_
W

. +
+Vc’yit=2:>2*‘3x=2<:>x2—3x—1=0<:>x=3_

3445

+Vdit=l:>2Xz’3X=l<:>x2—3x=—1<:>x= )
2 2 2

Vay tong cac nghiém bang 6.
Bai tap 10. Cho phuong trinh log, (5" ~1).log,; (5™ =5) =1. Khi dat t =log, (5" 1), ta dwoc phuong trinh
nao duoi day?
A . t°-1=0. B. t>+t-2=0. C.t°-2=0. D. 2t* +2t—-1=0.
Loi giai
Chon B
log, (SX —1).log25 (SX+1 —5) =1 (1)

TXD: D =(0;+%).
Ta ¢6 log,s (5 —5)=log,. (5.5"-5) =%(10g5 (5" —1)+1) .
it t =log, (5" ~1) (t>0).

Phuong trinh (1) tré thanh t.%(t +)=lot*+t-2=0.




Bai tap 11. Goi a 1a mot nghiém cua phuong trinh 4.22°¢* —6°* —18.3*°** = 0. Khang dinh nao sau ddy dung
khi danh gia vé a?

A. (a-10)" =1.
oex g
B. a ciing la nghiém ctia phuong trinh (Ej =7
C.a’+a+1=2,
D. a=10".
Loi giai
Chgon D

Diéu kién x>0 .

2log x log x
. 3
Chia ca hai vé cia phuong trinh cho 3*°¢* ta duoc 4(—) — (Ej -18=0.

2
3 log x
Datt:[—j 150,
2

9
Taco 42 —t—18=0 «| 4 .
t=-2(L)

9 3 log x
Vé’lt=z ﬁ(g] :Z <:>10gX:2 < x=100,

Vay a=100=10>.
Bai tap 12. Tich tat ca cac nghiém cua phuong trinh log? x +/log, x+1 =1

-15 15

A2 2, B. 1. C.2?2 . D.%.
Loi giai
Chgn A
N x>0 x>0 1
bicu kién & ] ©x>—.
log, Xx+1>0 sz 2

bat \/log, x+1=t, (t 2 0) = log, X =17 —1 ta ¢6 phuong trinh




(1) +t=lot 20 +t=0 o t( -2t +1)=0 > t(t-1)( ~2t+1)=0
't=0 (t/m)
t=1(t/m)

N t=_1;*/g (t/m):

15
2

t (loai)

Voi t=0 thi log, x=—-1<x=2".
Véi t=1 thi log,x=0< x=2°.

—1+45 1-5 =5
2

Vit = thi 1og2x=‘T©x=27.

-1-5
Vay tich cac nghi¢m ctia phuong trinh 1a 2 2

Bai tap 13. Phuong trinh 2°"* + 2% =m ¢ nghiém khi va chi khi

A 4<m<32. B.3V/2<m<5. C.0<m<5. D. 4<m<5.
Loi giai
Chgon D
Ta Cé 2sin2x+2l+cos2x :m©2sin2x+22—sinzx :m©2sinzx+2sjzx =m (*)
Pat t=2"", te[;2], (*) tro thanh t+%:m :
. 2_ t=2¢(1;2
Xét ham so f(t):'[+i V('rite[l;2].Tacc') f’(t):l—izzt 24:O<:> (1:2)
t ot t=-2¢(1;2)

Khido f(1)=5; f(2)=4.Dodé min f (t)=4 v rﬂgicf(t)zs.

Phuong trinh da cho c6 nghiém khi va chi khi phuong trinh (*) ¢6 nghiém t €[1;2]

@minf(t)émémaxf(t)<:>4£m£5.
(2]

Vay: 4<m<S5.
s on ) Vi N _ . A e N A
Bai tap 14. Cho phuong trinh 4 —(m —2).2 +2m+1=0. C6 bao nhiéu gia tri nguyén cua m thudc

doan [—10; 20] dé phuong trinh c6 nghiém?




B. 7. C.8. D. 9.

>
(@)

Loi giai
Chon B
Piéu kién: X € [—l;l] .
Véi Vxe[-L1] thi 0<y1-x* <1, do dé, 2° <2¥ <2 hay 1<29 <2,
batt= 21 —te [1;2] . Phuong trinh trg thanh: t* —(m—2)t+2m+1 =0

2
St 2t+1= m(t —2) < % =m (do t =2 khong la nghi€ém cta phuong trinh).

t2+2t+1

Xét ham sb f(t)= trén [1;2).
2 _At— Xx=-1¢|1;2
o (=213 x)=0 e [52)
(t-2) x=5¢[1;2)
Lap bang bién thién

Do d6, dé phuong trinh da cho c6 nghiém thi m<—4.

Suy ra, gia tri nguyén cia m thudc doan [—10; 20] dé phuong trinh c6 nghiém 1a
me{-10;—9;—8;—7;,—6;—5,—-4} .

Vay c6 7 gia tri cAn tim ctia m .

Bai tip 15. C6 bao nhiéu s6 nguyén m dé phuong trinh 4* —m.2**"' +2m =0 c6 hai nghiém x,, X, thoa man

X +X, =37
A. 2 B. 0. C.1 D. 3.
Loi gidi
Chon C

Phuong trinh < 4" —2m.2* +2m=0 (1)
Djt t =2, t>0 phuong trinh tré thanh t* —2mt+2m=0 (2).

Dé phuong trinh (1) c6 hai nghiém x,, x, théa man x +x, =3 diéu kién 1a phuong trinh (2) c6

hai nghiém t,, t, >0 thoa man t,.t, =2"2"% =2"" =8, Vay diéu kién la




A'=m*=2m>0

—9=2m>0 <m=4.
a

=2m=2g

<
a
Bai tap 16. Cho phuong trinh log,” X — (m2 - 3m)log2 X+3=0.Tim M dé phuong trinh c6 hai nghiém phan

bi€t X, X, théa madn XX, =16 .
m=1 m=-1 m=-1 m=1
A. . B. . C. . D. .
m=4 m=4 m=1 m=-4

Chon B

log,’ X—(m2 —3m)10g2 X+3=0 (1) .

Piéu kién x>0

Dit log, x =t.. Ta dugc phuong trinh t* —(m* =3m)t+3=0 (2).

Taco: xX, =16 <> log,(XX,)=4 < log, X, +log, X, =4 .

Phuong trinh (1) c6 hai nghi¢m phan biét x,, X, théa man xx, =16 khi va chi khi (2) c6 hai
nghiém phan biét t,, t, théaman t, +t,=4.

m=4
Vay suy ra m2—3m=4c{m:_1.
Thir lai thay thoa man.
Bai tap 17. Gia tri cia M dé phuong trinh 9" +3*+m=0 c6 nghiém la:
A.m>0. B. m<0. C. m>1, D. 0<m<l1.
Loi giai
Chon B
Pit t =3 voi t>0. Khi d6 phuong trinh da cho tr¢ thanh: t* +t+m=0 (*).

Phuong trinh dé cho c¢6 nghiém khi va chi khi phuong trinh (*) ¢6 it nhat mot nghiém duong.

Xéthamso f(t)=t>+t co f'(t)=2t+1. Xét f’(t):0<:>t:—%_




Bang bién thién:

—o0 1 +00
" B
y' - 0 +

+00 +x

4

Dua vao bang bién thién, phuong trinh t* +t=-m c6 it nhat mot nghiém duong khi va chi khi
-m>0&m<0,

Bai tap 18. Vi gia tri ndo ctia tham sé M thi phuong trinh 4* —m.2*"' +2m =0 ¢6 hai nghiém X, X, thoa
man X, +X, =37
A. m=4, B. m=3. C.m=2, D. m=1.
Huéng din giai
Chgn A
batt=2"t>0.
Phuong trinh da cho ¢6 2 nghiém X,, X, thoa man X, +X, =3 khi phuong trinh t* —2mt+2m=0

c6 2 nghiém t >0 thod man t,.t, =2%.2% =2%"% =8

{A'>0 {m2—2m>0
Sm=4

=
tt,=8  |2m=8
Bai tap 19. Vi didu kién nao sau ddy cia M thi phuong trinh 9* —m.3* +6 =0 ¢6 hai nghiém phén biét?

A. |m|>26 . B. m[>+/6. C. m>+/6. D. m>26 .

Loi gidi
Chgon D

Pt t=3"(t>0) thi phuong trinh tr& thanh t* —mt+6=0 (1).

Phuong trinh da cho c6 2 nghiém phan biét khi (1) c6 2 nghiém duong phan biét




A>0 m?—24>0
=<{S>0<<{im>0
P>0 6>0

<:>m>2\/€.

®{|m|>2x/g

m>0

Bai tap 20. Tim tit ca c4c gi tri tham sé m dé phuong trinh 9.9¥ > — (2m+ 1)15*2‘2X+l +(4m- 2)5“2‘4X+2 =0
c6 2 nghi¢m thyc phan biét.

B. ﬂ<m<3+\/g

2 2

3+4/6 3-J6
o

A. m>1 hoac m<%.

g.l<m<1. D. m>
2 2

hoac m<

Loi giai
Chgn C

9.9 > —(2m+1)15" > 4 (4m=2)5 %2 = 0 & 9" —(2m+1)15*" + (4m—2)25*"" =0

3 2(x-1)* 3 (x-1)*
@(gj —(2m+1)(§j +4m-2=0.

(x-1)?
Ditt=(%) .Do (X—l)220 nén 0<t<1.

t=2
Phuong trinh ¢6 dang: tz—(2m+1)t+4m—2:0 @L_zm 1,Do 0<t<lnént=2m-1.

Dé phuong trinh c6 2 nghiém thuc phan biét thi 0 <2m-1<1 < % <m<lI.

Bai tap 21. Tim tit c4 cac gid tri coa tham s5 m dé phuong trinh

447 4 (2m—-2) 6P —(6m +3)32 "2 =0 ¢6 hai nghiém thuc phan biét.

A. —l<m<_?1. B. m>4+3+/2 hoic m<4-32.

C.4-32<m<4+32. D. m>-1 hoécm<_71.
Loi giai

Chgn A

X2 +2x%+1 X2 +2x+1
Viét lai phuong trinh ta dugc: [5) +(2m—2)[§j —(6m+3)=0.




x?42x+1
Do x*+2x+1=(x+1)" >0 nén (Ej <1

X2 +2x+1
batt= (Ej , 0<t<1. Phuong trinh tr¢ thanh:

t=3

t* +(2m-2)t—(6m+3)=0 :
+(2m-2)t—(6m+3) <:>L:_2m_1

Pé phuong trinh di cho ¢6 hai nghiém thyc phan biét thi 0 < —2m-1<1 < -l<m< —%.

Ao eras A \ 1
Vay giatricantimcia m la —1< m<—§.

Bai tap 22. Cho phuong trinh ¢ — 2. +¢*™ +m =0, véi m 1a tham s6 thuc. T4t ca cc gia tri cia tham

s6 m dé phuong trinh c6 nghiém duy nhat 13

A. m<0 hoac m=4. B. m=0 hoac m<—4.

C. 4<m<0. D. m>0 hoac m=-4.
Huéng din giai

Chon B

e 2 e im=0 e -2 ™ +efe™+m=0 =¥ -6 +9e +m=0.

Dit t=¢* (t>0), phuong trinh tvong duong véi m=—t> +6t> —9t.
Xét f(t)=—-t’+6t> -9t trén (0;+0).

t=1

f'(t)=-3t"+12t-9, f'(t)=0 @L_3.

Ta c6 bang bién thién
t 0 1 3 +
7(7) -0+ 0 -

£(2) D\q/ﬂ\_x

Dua vao bang bién thién: voi m=0 hodc m<—4 thi phuong trinh c6 nghiém duy nhat.

Ch y:




Ta khong 13y gia tri Xx=0 nén tai m=0 duong thang Yy =m van cat do thi tai duy nhat mot diém
(diém tiép xtc tai x=3).
Bai tap 23. T4p hop tt ca céc gid trj cua tham s m dé phuong trinh 4° —2*> +6=m c6 ding 3 nghiém
thuc phan biét 1a
A. {3}. B. {2}. C. (3;+). D. (2:3).
Loi giai
Chon A
Pitt=2".Do x*>0=>t>1.
Ta c6 phuong trinh t* —4t+6-m=0(1).
Do v6i moi t >1 thi c¢6 hai nghiém x = t/log,t, con vdi t=1 chi c6 mot nghiém X=0. Nén dé
phuong trinh ban du c6 dung 3 nghiém thi phwong trinh (1) c6 mot nghiém t, =1 va mot nghiém
t,>1.
Phuong trinh (1) ¢6 nghiém t=1khi 1-4+6-m=0 < m=3.

Thay m=3 vao (1),tac(): t? —4t+3=0 @{ . Vay m=3 thoéa man.

Bai tip 24. C6 bao nhiéu gia tri nguyén ctia tham s6 m nho hon 10 dé phuong trinh \/m +\/Fex =e* ¢d
nghiém thuc?
A. 9. B. 8. C. 10. D. 7.
Loi giai
Chon C

m+e*>0

m+~+m+e* 20.

bicu kién: {

< X m+t=e*
batt=vm+e (tZO) ta suy ra: |
t"=m+e¢”

e —t=0 (1)

2X _ 42 _ 4 _ X X _ X —
=e —t"=t-¢ <:>(e t)(e +t+1) OQLXHH:O(Z)‘

Phuong trinh (2) vo nghiém vi ¢* +t+1>0.

Phuong trinh (1) twong duong véi ¢* =t < e =Vm+e* < m=e™-¢* (3)




Phuong trinh Vm++vm+e* =e* (*) c6 nghiém thuc khi phuong trinh (3) c6 nghiém thuc.
Xéthamsé f(x)=e™—¢* véi xeR, ta co: f'(x)=2e"-e" =0 ¢ :%<:> X=-In2.

Bang bién thién ciia ham s6 f (X) == e™ —¢* 1a

Lap bang bién thién

S6 nghiém ctia (3) bang sb giao diém cta do thi ham s6 f (X)=e —¢* va dudng thing y=m.
Duya vao bang bién thién suy ra phuong trinh (3) c6 nghiém khi m > —%.

Két hop voi gia thiét m 1a sé nguyén nhé hon 10 ta suy ra me{0,1,2,3,4,5,6,7,8,9} .

Vay c6 10 gid tri théa man.

Dang 3: Phwong phap logarit hoa, mii hoa

1. Phwong phap
2. Baitap
x1 . .
Bai tip 1. Phuong trinh 27 * .2* =72 ¢6 mét nghiém viét dudi dang x =—log, b, véi a, b 1a cac s6 nguyén

dwong. Tinh tong S=a+Db.

A. S=4. B. S=5. C. S=6. D. S =8.
3. Loi giai

Chon B

Diéu kién X #0.

3x-3

X 3 3x3_
332 :%Q:; X 2:23_X

x1 A X!
Phuong trinh 27 * 2* =72 <3 ( x j.ZX =32 <

3 K =¥ <:>)(T_3=1()g3 23 <:>X—;3=—(x—3)log32 <:>(x—3»)(§+log3 2j=0
X=3 x=3(N)

= | & :
—log32—; x=—log,3(N)

a=2 .
Suyra{ 3.Vélytf)ng S=a+b=5.

Bai tip 2. Phuong trinh log, (5 —2X) =2—-X c6 haingiém x,, X,. Tinh P =X +X, + XX, .

A. 11, B. 9. C.3. D. 2.




Loi gidi
Chon D

Piéu kién: 2* <5

X X 2-X X 4
log,(5-2")=2-x & 5-2"=2"" <= 5-2 = ©
= P=X+X+XX,=2

Bai tap 3. Goi S 1a téng tét ca cac nghiém thuc ciia phuong trinh 7.3 =1. Tim S.

A. S =log, 3. B. S =log, 7. C. S=log, 3. D. S =log, 2.
Huéng din giai
Chon A. Lay logarit co s0 3
Ta co: hodc co sb 7 hai vé.

773> =1 & log, (73) ~log, 1 < log, 7° +log, 37 =0

x=0
< x*.log, 7-x=0< x(xlog,7-1)=0 <

= =log, 3’
log, 7 &

Vay tong cac nghiém 1a S =log, 3.

2x-1
Bai tip 4. Phuong trinh 3*5 * =15 c¢6 m{t nghiém dang X =—-log, b, vdi a,

b 12 cac s nguyén duong 16n hon 1 va nhé hon 8. Gia trj cia P =a+2b bing
bao nhiéu?
A. P=8. B. P=5. C. P=13. D. P=3.
Huéng din giai
Chon C
2x-1

2x1 3X5 x x1 X1
Taco: 3°5 ¢ =15 = =135 :1@10g3[3“.sx ):0

x-1
< log, 3" +log,5* =0< X—1+X—l.10g35=0
X

x=1

@(x—l).(l+§.log35]:0c{ :

X=-log,5
Vay a=3,b=5 suyra a+2b=13.




Dang 4: Phwong bién ddi thanh tich

1. Phwong phap
(thudng str dung trong truong hop hai vé khong cing co sb).
Huéng gidi: Bién ddi phuong trinh vé dang:
a'™ =p'"™ < f(x).log,a=g(x).log b.(0<ab=1, 0<c=l).

Luu y: Ta thudng 16garit hoa hai vé véi co s6 a hoic b.

2. Bai tap
Bai tap 1. Giai phuong trinh log, x.log, X+ X.log, X+ 3 = log, X+ 3log, x+ x. Ta c6 tong tit ca cac nghiém
bang
A. 35. B.S5. C. 10. D. 9.
Loi gidi
Chon B

Piéu kién x> 0.

log, x.log, X+ Xx.log, x+3 =log, x+3log, x+ x < (log, X+ x—3)(log, x—1)=0

X=3
= .
log, X+Xx-3=0

Ta c6 ham s6 f (x)=1log, X+ X lién tuc va dong bién trén (0;+00) va f(2)=3 nén phuong trinh

log, X+X—-3=0 c6 mot nghiém X =2.
Vay tong tat ca cac nghiém bang 5.

=2X
. 1 x
Bai tap 2. SO nghiém ctua phuong trinh 4(@) +25.2°=100+100? 1a

A. 3. B. 1. C. 2. D. v6 nghi¢m.
Loi giai

Chon B

NG

< 4.5 +25.25=100+10" 9(4—2*).(5&25):0 o x=2.

-2x X
Ta co 4.[i] +25.25 =100+1002

Vay phuong trinh da cho c¢6 1 nghiém.

Bai tap 3. S6 nghiém ciia phuong trinh log, X.log, (2x —1) =2log, X .




A 2. B. 1. C.o0. D. 3.
Loi giai
Chgn A
1
DK: x>—.
2
log, X.log, (2X - 1) =2log, X

1 =0 _ _1
< log, X.(log3(2x—1)_2)20® 0g, X X {X (n)

f— = .
log, (2x-1)-2=0 {2X—1=9 x=5(n)
Vay phuong trinh da cho c6 hai nghiém.

Bai tap 3. Biét n 1a s6 ru nhién thoa man phuong trinh 3* -3 = 2cosnx c¢6 2018 nghiém. Tim sé nghiém

cta phuong trinh 9 +97 =4+ 2cos 2nXx.

A. 4036. B. 2018. C. 4035. D. 2019.
Loi giai

Chon A

0 +9 =4+2cos2nX < 9 +97 -2.3* 37 =24+ 2cos2nx

(¥ 37) deostnces i j ] fiii:ﬁx( 1()2)

Khi d6 néu (1) va (2) c6 nghiém chung thi 3* -3 =37 -3" 3" =37 < x=0

Thay x=0 vao (1) ta dwoc 3° -3’ =2cos0 < 0=2, tirc 1a (1) va (2) khong c6 nghiém chung.
Mit khac ta thdy néu x, la nghiém ctia (1) thi —x, s& la nghiém cta (2)

Ma (1) c6 2018 nghiémnén (2) ciing c6 2018 nghiém.

Vay phuong trinh da cho c6 4036 nghiém.

Bai tp 4. Cho phuong trinh log, (X —/X —1).10g3 (X+\/ X —1) =log,

X=X —1‘ . Biét phuong trinh c6

mot nghiém 1a 1 va mot nghi€m con lai c6 dang X = %(al"gbC + a’l"g"c) (v6i a, ¢ 1a cac sd nguyén
t6 va a > c). Khi d6 gia tri caa a*> —2b+3c bang:
A. 0. B. 3. C.6. D. 4.

Loi giai




Chon B
. -1<x<1
Dicu kién (*)
X —1 >0

logz( \/_) log3(x+\/x——)—log6
= logz( \/71) log,

o

m=log6(x—\/ﬁ)

<:>—log2( —\X l)log36log6( \/Xz—l):log6(x— X2—1)
<:>10g6 X— X — [log36log2 \/X2—1)+1}=0

log()(x— X — ) (1)

=

log, 6.log, (x—x* ~1)+1=0  (2)

>1
(e x—VxX-1=1 VX -1=x-1 < X2> , & x=1.
x> —1=(x-1)

(2)<:>10g2(x—\/xz—1) log,6=-1 <:>log2(x—\/x —1):log63

X < 210g63
X —1=(2" —x)

1 ogg ~logg , ~
@X:E(3'g2+3 lgz).(thoaman (*)

, & X =%(2log53 +2—log53).

& X—/XF =1 =2bss? @{

Nhu vay phuong trinh da cho c6 cac nghiém la x=1, x= %(310&”2 371082 ) .

Khidé a=3, b=6, c=2.Vay a>~2b+3c=3.

Bai tdp 5. Goi S 1a tip hop tit ca cac gia tri thuc cua tham s6 m dé phuong trinh

m.3¥ 712 4 3%X =931 1 m ¢4 ba nghiém thuc phéan biét. Tim sb phan tir cia S .
A. 3. B. V6 s6. C. 1. D. 2.
Loi gidi

Chgn A




Ta co: m3¥ 72 4328 _ 9 3105 |y o m(3*2*7x+12 —1) _gaxex (3*2*““2 —1) -0

3x2—7x+12 —1=0 X=3
- (3x2—7x+12 _1)(m_32X*X2)=0<:> { , S| x=4
m — 32X—>( — O 5
2x—x* —log, m=0(*)

Phuong trinh da cho c6 ba nghiém thyc phan biét, ta c6 cac truong hop sau:

Trwong hop 1: (*) c6 mot nghiém X =3 va nghiém con lai khac 3 va 4 .

Thay X =3 vao (*) ta dugc log,m=-3 < m= 2L7 . Khi do (*) trd thanh

-1 .
B (Thoa yéu cau).

—ﬁ+2x+3:0¢>{

Truwong hop 2: (*) c6 mot nghiém X =4 va nghiém con lai khac 3 va 4.

Thay x=4 vao (*) ta dugc log,m=-8 < m=3".

x=4 \
Khi d6 (*) tro thanh —x* +2x+8=0< {X __, (Thoayéu cau).

A'=1-log,m=0
Trwong hop 3: (*) c6 nghiém kép khac 3 va 4 < Jlog, m= -3 S m=3.
log, m # -8

Bai tap 6. Phuong trinh In (X - %) . ln(x + %) . ln(x + %) .In (X + éj =0 c6 bao nhiéu nghi¢m?

A. 3. B. 4. C. 1. D. 2.
Loi giai
Chon A
x—l>0 x>l
2 2
x+l>0 x>—l 1
Pidukién: { 2 o 2 x>,
1 1 2
X+—>0 X>——
4 4
x+l>0 x>—l
8

Khi do:




_ | ) )
IH(X—EJZO X_lzl ng
2 2
1
IH(X-I—— =0 X+l=1 X:l
1 1 1 1 2 2 2
In| Xx—— |.In| X+—|.In| X+—|.In| X+—= =0 < = = .
2 2 4 8 1 1 3
In| x+—=1|=0 X+—=1 X=—
4 4 4
7
111(X+l =0 X+o=1 ng
8 L L

So véi diéu kién, ta duoc tap nghiém cua phuong trinh 1a S = {%,

| W
|
H_J

Vay phuong trinh da cho c6 3 nghiém.

Bai tap 7. Goi a la mdt nghiém cua phuong trinh (26+15\/§)X +2(7+4\/§)X —2(2—\/§)X =1. Khi do6 gia
trj ctia biéu thirc ndo sau day 1a dung?
A a’+a=2. B.sina+cosa=1. C.2+cosa=2. D. 3*+2a=5.
Loi giai.

Chon B

Ta c6 (26+15\/§) + (7+4«/‘) 2(2 I)X=1.

o 2+I) +2(2+ ) -2(2+43) " =
(2+I) ~(2+43) -2=0

=

(
= (2445)"+
[2+\/— }[(2+\/§)X+2}:

<:>(2+\/§)X =] ©Xx=0.>a=0 =sin*a+cosa=1.

Bai tip 8. Goi A l1a tap tit ca cac gia tri thuc cua tham s6 m sao cho tip nghiém cua phuong trinh

x2" = X(X—m+1)+m(2x —1) ¢6 hai phan tir. Tim s6 phan tir ciia A.

A. 1. B. Vo sb. C.3.

IS
[\)

Loi giai
Chon D

X¢ét phuong trinh x.2* = x(x—m+1)+ m(2X —1)




(x-m)(2 =x-1)=0 |
< (X—m -x-1)=0 < .
2% =x+1
Ma phuong trinh 2* = x+1 c6 hai nghiémla Xx=0; x=1.
That vay: dua vao hinh vé

O Véi x<0 hodc x>1 thi 2* > x+1, dang thirc xay ra khi X =0 hodc x=1.

O Véi 0<x<1 thi 2* <x+1 = phuong trinh 2" = x+1 v6 nghiém.

Do d6 tap A c6 hai phan tir khi m=0 hoic m=1.

Dang S: Phwong phap sir dung tinh don diéu

1. Phwong phap
* Ta thudng sir dung cac tinh chat sau:

e Tinh chit 1: Néu ham s6 f ting ( hodc giam ) trong khoang (a;b) thi phuong trinh f(x) = C ¢6
khong qua mot nghiém trong khoang (a;b). ( do d6 néu ton tai xo e (a;b) sao cho

f(x0) = C thi d6 1a nghiém duy nhét ctia phuong trinh f(x) = C)

e Tinh chét 2 : Néu ham f ting trong khoang (a;b) va ham g 1a ham mot ham giam trong khoang
(a;b) thi phuong trinh f(x) = g(x) c6 nhiéu nhat mot nghiém trong khoang (a;b) .

( do d6 néu ton tai xo e (a;b) sao cho f(xo) = g(xo) thi d6 14 nghiém duy nhat ctia phuong trinh
f(x) = g(x))
2. Bai tap

Bai tap 1. SO nghiém ctia phuong trinh 2018* + x* = \/2016+ {2017 +3/2018 1a
Al B. 2. C.3. D. 4.
Loi giai

Chon B




bat f(x)=2018"+x’ —\/2016+3 2017+3/2018 , D=R.

Suyra f'(x)=2018"1n2018+2x

M,A,B lién tuc trén R

f'(x)=2018x.1n2018+2x

f"(x)=2018"1n”2018+2 >0, ¥x

T d6 f'(x) dong bién tren D ma f'(-1).f'(0)<0 nén f'(x)=0 c6 nghiém duy nhét trong

khoang (—1; O) suy ra phuong trinh f (X) =0 c6 nhiéu nhét hai nghiém, mat khac nhap ham sé vao
TABLE cua casio (START —10 END 10 STEP 1), ta dugc:

Math Math
" F (X o F iR
I (= A
| | 22500 | ] [ 757305

£(=7).f(~6)<0

Dua vao TABLE ta duoc
£(0). (1)<0
Vay phuong trinh da cho chi c6 hai nghiém trén hai khoang (—7; —6) va ( 0;1) :

Chu y: May tinh hién thi “Insufficient MEM” thi tién hanh cai dat dé khong xuét hién g (X) bang
cach bdm SHIFT MODE miii tén xuéng, 5,1.

Bai tap 2. Tap nghi¢m ciia phuong trinh log (X’ —X—6)+ X =log(x+2)+4 la:

A. {1}, B. {4}. C. {3}. D. {2}.
Loi giai.
Chon B
2
Pidu kién:{x TX=6>0 s,
X+2>0

Phuong trinh da cho tuong duong véi
log(x+2)(x—3)+x=log(X+2)+4 < log(x—3)=4—x(*).
Vé trai ctia phurong trinh cudi 1a ham ting, con vé phai 1a ham giam nén nghiém ciia phuong
trinh(néu c6) 13 duy nhét.
Bang cach nham nghiém ta chon két qua x =4.

Bai tap 3. Cho x, Yy la cac s thuc théa log, X =3log, y:310g(x+ y). Timgiatri T=x-Y.




A. T =28. B. T=22. C.T=34. D. T =30.

Loi gidi
Chgn A
x=8
4 t 3 t
bit log, x=3log, y =3log(x+y)=3t =Jy=6' =8 +6'=10' @(gj +[§j =1 (1).
X+y=10"

Nhan xét: t =2 la nghiém cua phuong trinh (1) .

t t 2 2
Voi t>2: (%) +(§j < (%) +(%j =1 Vay t > 2 khong la nghi¢m cta phuong trinh (1) .

5
4 t 3 t 4 2 3 2
Voit<2: (gj + (gj > (Ej + (E] =1 Vay t <2 khong la nghiém cua phuong trinh (1) .

Vay t =2 la nghiém duy nhét cta (1).

L | x=8=64
Khi do, ta co =>T=x-y=28.
y=6>=36

Bai tip 4. Phuong trinh 2°" + 3" = 4.3"* ¢4 bao nhiéu nghiém thuoc [-2017;2017].
A. 1284. B. 4034 . C. 1285. D. 4035.
Loi giai
Chon C.
Ta ch 25 4 35 = 4,350 X o poin'x | glosinx _ g gsin’x
Dit sin® x =t véi te[0;1], ta c6 phuong trinh
2! +it =43 < (ET + 3.(ljt =4.Vihamso f(t)= (th + 3.(ljt nghich bién véi t €[0; 1]
3 3 9 3 9
nén phuong trinh c6 nghiém duy nhat t=0. Do d6 sinx=0< x=kz, keZ.

Vi Xe[—2017; 2017] nén ta c6 —2017<kr <2017 < —2017 <k < 2017 nén c6 1285 gia tri
Vs V4

nguyén cta K thda man. Vay c6 1285 nghiém.
Bai tip 5. Tim s6 nghiém ctia phuong trinh 2° +3* +4* + ... +2017* + 2018 = 2017 — X ..
A. 1. B. 2016. C. 2017. D. 0.




Loi giai
Chon A
Xéthamsd f(x)=2"+3"+4"+..+2017" +2018"
Tacé f'(X)=2"In2+3*In3+..+2018"In2018 >0, VxeR.
Suy ra ham sd y =2* +3* +4* +...+2017* +2018" ddng bién trén R .
Ham s6 g(x):2017—x nghich bién trén R .
Mat khac f (0)=g(0)=2017.

Do d6, phuong trinh f (X) =0 (X) c¢6 nghiém duy nhit x =0,

Bai tap 6. Tim tt ca cac gia trj cia tham s6 a dé phuong trinh =3"—37* ¢6 nghiém duy nhat.

3437
A.aelR. B. -1<a<0. C.a>0. D. khong ton tai a.
Loi giai
Chgn A
Ta co: =3-3*oa=(3"+37)(3"-3") =a=3"-3" (1).
3X+3—X ( )( ) ()

Xéthamsé f(x)=3"-37".
Co f'(x)=2.3"+23>0, VxeR.
Do d6, ham s6 y = f (X) ludn dong bién trén R.

Suy ra véi moi gia tri cua a thi (1) ludn c6 nghiém duy nhét.
e un ) A ) \ X’ 2 \
Bai tap 7. SO nghiém ctua phuong trinh > +X—In (X - 2) =2018 la
A. 3. B. 1. C. 4. D. 2.
Loi giai
Chon C

2

Xét ham sb f(x)=%+x—ln(xz—2) voi Xe(—oo;—\/z)u(\/zﬁoo).




2 2

Ta co f'(x):x+l—%; f”(x):lJr(‘j‘(z(z_J;)1 >O,VX€(—OO;—\/§)U(\/§;+OO),

Nén suy ra ham sé f "(X)=x+1- 2x 5 d6ng bién trén mdi khoang (—oo; —\/5) va (\/5, +oo) .

X2

Mi khac f'(2).f'(V3)=1(1-3)<0 va '(-3).f'(- ):-%.1<0 nén f'(x) c6 ding mot
nghiém a e(—oo;—\/i ) va ding mot nghiém b e(ﬁ; +oo).
Ta c6 bang bién thién

Taco f(a)< f(—ﬁ):%—ﬁdms va f(b)< f(ﬁ)=%+ 3<2018

Bai tap 8. Tim s thyc a dé phuong trinh: 9* +9 =a3" cos(7x), chi c6 duy nhat mot nghiém thuc
A. a=-6. B. a=6. C.a=-3. D.a=3
Huéng dan giai
Chon A
Gia st x, la nghi¢ém cua phuong trinh. Ta cé 9 +9 = a.3% cos(zX,) .

Khi d6 2-x, cling 1a nghiém cua phuong trinh.

That vay 9°7 +9 =a3*™® COS[7Z'(2— XO)] = s—i+9 =a 0 cos(7X,)

3%
9% +9=a3" cos(7X,).
Vay phuong trinh ¢6 nghiém duy nhat khi va chi khi X, =2-X%X, < X, =1.

Voi x,=1=>a=-6.

Nguoc lai, véi a=-6, phuong trinh 9" +9 =-6.3" cos(7x) < 3" +3% =—6cos(7X).

+3+—>6

+ —6¢0s(7X) <6

x, 9 _

L . 342 =6
Khi d6 ddu "=" xay ra khi va chi khi {° 3% * e x=1.
coszTXx=-1




Vay 9% +9 =a.3% cos(zX,) c6 nghiém duy nhét khi va chi khi a=-6.

Bai tdp 9. CO6 bao nhiéu gid tri nguyén ciia tham s6 m dé ton tai cdp sd (X; y) théa man
e _ ™ = x4+ y—1, dong thoi thoa méan log; (2X+ y—l)—(m+4)log2 X+m> +4=0.
A. 3. B. 4. C.5. D. 6.
Loi giai
Chgn A

Tacod: ™" —e™™ =x+y-1 <™ +(2x+y+1) =" +(3x+2y).

Xéthamsd f(t)=e'+t trén R.Taco f'(t)=c'+1>0 nén ham s dong bién trén R.

Do d6 phuong trinh ¢6 dang: f (2x+y+1)=f (3x+2y) < 2x+y+1=3x+2y & y=1-X.
Thé vao phuong trinh con lai ta duoc: log; x—(m+4) log, Xx+m*+4=0.

Dit t =log, x , phuong trinh c6 dang: t? —(m+4)t+ m’+4=0.

o0

Dé phuong trinh c6 nghiém thi A>0 < -3m*+8m>0 < 0<m<— .

(98]

Do d6 ¢6 3 sb nguyén m théa man.
Bai tip 10. Co6 bao nhiéu gid tri nguyén cua tham s6 m dé ton tai cip sb (X; y) théa man
e — e —1_2x -2y, dong thoi thoa man log§(3x+2y—1)—(m+6)log3 X+m +9=0.
A. 6. B. 5. C. 8. D. 7.
Loi giai
Chon B

Ta c: ™ - =1-2x-2y < ™ +(3x+5y) ="V +(x+3y+1).

Xéthamso f(t)=e'+t trén R.Taco f'(t)=¢'+1>0 nén ham s6 dong bién trén R .

Do d6 phuong trinh ¢6 dang: f (3x+5y): f (x+3y+1) < 3X+5y=x+3y+1 <2y =1-2x.
Thé vao phuong trinh con lai ta duge: logi X—(m+6)log, X+m*+9=0.

Pit t = log, x, phuong trinh c6 dang: t* —(m+6)t+m2 +9=0.

Dé phuong trinh c6 nghiém thi A>0 < —3m* +12m>0 < 0<m<4,

Do d6 ¢6 5 sb nguyén m thoa man.




a+b\/§

Bai tap 11. Goi x, =
C

1 1-x
la mot nghiém 16n hon 1 cua phuong trinh ZX{(\E)X —(éj + 1} =2x" 1.

Gidtricua P=a+b+c la

A. P=6. B. P=0. C.P=2. D. P=4.
Loi giai

Chgon D

Diéu kién xac dinh: x#0.

l 1-x L
ZX{(\/g)X _(%J +1} =2x' -1 3234 1= x—L

2X

<3 +2l=3x—‘+x—1 (1). Xéthamsé f(t)=3"+t(t=0), f'(t)=3"In3+1>0
X

1 1+3

! o P
() t[o )=t g mxtox=t sazi bot e=2 vy P-a.

Bai tap 12. Tim tit ca cic gia tri ciia tham s6 m dé phuong trinh ln(m +ln(m + X)) =X ¢6 nhiéu nghiém

nhit.

A. m>0. B. m>1. C. m<e. D. m>-1.
Loi gidi

Chon B

Taco 1n(m+1n(m+x))=x (1).
Diéu kién x>e™™—m.
Dit In(m+X) =Y tadugc e/ —m=x. Thay vao (1) taduoc In(M+y)=X e -m=y.

, A eX_m:y X y X y \ A t A A A
Ta co hé , =>e —e'=y-X=>e +X=¢’+Yy.Doham so f(t):e +1t dong bien trén
e —Mm=X

R nén suy ra x=y:>x=ln(x+m)©e*—x:m.
Xéthamsd g(x)=¢"—x; g'(x)=¢"~1; g'(x)=0<x=0.

BBT




Suy ra phuong trinh c6 nhiéu nhét 13 hai nghiém <> m>1. (chi ¥ nghiém ludn thoa diéu kién).

Bai tap 13. C6 bao nhiéu s6 nguyén m dé phuong trinh

33 +3x+m+1

lo =X>=5Xx+2-m
8T —x+1
C6 hai nghiém phan biét 16n hon 1.
A. 3. B. V6 sb. C.2. D. 4.
Loi giai
Chgn C

Diéu kién: 3> +3x+m+1>0.
Ta co:

3x? +3X+m+1
2x* —x+1

3% +3x+m+1
2x* —x+1

log, =x>=5x+2-m <:>10g2[ j_1:x2_5x+1_m

3x*+3x+m+1
4%* —2X+2

< log, =X> —5X+1-m
& log, (3%* +3x+m+1)—log, (4X* —2x+2) = (4X* =2x+2) - (3x* +3x+ m+1)

& log, (3% +3x+m-+1)+(3x +3x+m+1) =log, (4X* —2x+2)+(4x* —2x+2) (1)

Xétham so: f(t)=t+log,t trén (0;+0),taco f'(t)=1+ >0, Vte(0;+0).

t.In2
Do d6 ham s6 f (t) dong bién trén (0;+00).

Suy ra: (1) < f(4x2—2x+2)= f(3x2+3x+m+l)

S 4%7 —2X+2=3%"+3x+M+1 < X —5x=m-1 (2). Diéu ndy ding véi moi xeR.
Xét ham s6: g(X)=x"—5x trén R, ta co g'(x):2x—5:0<:>x:§.

Bang bién thién:




- Theo bang bién thién ta thdy: phuong trinh (2) ¢6 hai nghiém phan biét 16n hon 1 khi va chi khi

—§<m—1<—4<:>—2<m<—3.
4 4

Do meZ nén m e{—S;—4} )
Vay c6 2 gia tri nguyén cia m thoa man yéu cau bai toan.

Bai tip 14. Cho phuong trinh log, (X - \/ﬁ).log5 (X —m) =log,, (X + m) C6 bao nhiéu gia tri
nguyén duong khac 1 cia m sao cho phuong trinh da cho ¢6 nghi¢m x 16n hon 2?
A. Vo sb. B. 3. C.2. D. 1.
Loi giai
Chon D
Pidu kién xéc dinh: Xx>X’ —1 < x>1.

X
-7 2
Pt t =log, (x—> —1] thi t = Sl 1 A ex
X— X2_1 In2 (X_ [XZ_I) /X2_1 In2

:_—1<0
Vx*=11n2

BBT:

-t
-
1
8

...‘.
|

o
)

Do x>2 :>t<log2(2—\/§).

Phuong trinh tr¢ thanh t.log, 2' = log,, % < tlog,2=-log, 2 < log,m= —%

1

_logz (2—«/5)

Ycbt logsm<— S m<S .DomeN vam#lnén m=2.

1
log, (2—\/5)

Bai tap 15. Co bao nhiéu gia tri nguyén cta tham sé m dé phuong trinh i/3m +27/3m+27.2" =2% ¢o
nghiém thyc?
A. 6. B. 4.




C. V6 sd. D. Khong ton tai m.
Huéng din giai
Chon C.
Taco 3m+273Bm+27.2" =2* & 273Bm+27.2° =2% —3m. (1)
Pat 2* =u, diéu kién: u>0 va PBm+27.2 =v=v} =3m+270. (2)
(1) tr¢ thanh U’ =27v+3m.  (3)
Tir (3) va (2) suy ra U’ =27v =V’ —27u & (u—v).(u* +uv +Vv* +27) =0

< u=\Vv.

2 2
Do u® +uv+V? +4:(u +%vj +%+27>0,Vu,vdl%,nén

3
J3m+27u =u<:>m=%, véi u > 0.

3_
Xét ham s f(u)=% véi u>0.

Ta 6 f'(u)=§(3u3 ~27);f'(u)=0<u=3 do u>0.
Suy ra (r&nn) f (u) =—54. Do d6 ¢ v s gia tri nguyén ciia m dé phuong trinh c¢6 nghiém thyc.
Bai tap 16. Co bao nhiéu gia tri nguyén ctia tham sé m dé phuong trinh 4* —m.2* +2m—-5=0 ¢6 hai
nghiém trai dau?
A. Vo sb. B. 0. C. 1. D. 4.
Hwéng din giai
Chon C.
Tacé 4 ~m2*+2m-5=0 (2°) ~m2*+2m-5=0
bit t =2%,t > 0, phuong trinh thanh t> —mt +2m—-5=0 (2)
bat f(t)=t>-mt+2m-5
Nhan xét r@fmg vo1 mot gid tri t > 0 ta tim dugc mot nghiém X nén dé phuong trinh c6 hai nghiém X, <0< X,

thi phuong trinh (2) c6 hai nghiém phan biét t, >t, >0 ddng thoi t<l<t, (vi 2" <2"<2%). T do, ta co:

2
A>0 m’-4(2m-5)>0 m*—8m-+20>90
P>0 2M=5>0 ms>
S0 & >0 = 2 <:>E<m<4.
1.f(t)<0 1.(1 2 5)<0 m>0
. < (1-m+2m-
(1 (1-m+2m-5)< o,

Vay chi c6 mot gia tri nguyén cua tham s m thoa dé.
Bai tip 17. C6 bao nhiéu gié tri nguyén duong cta tham sé m dé phuong trinh 2* +3 =mv4" +1(*)¢c6

nghiém duy nhat?




A. 3. B. Vo sb. C. 1. D.2.
Huéng din giai

Chon D.

t+3

o W

bat t=2",t >0, phuong trinh (*) & t+3=myt’+1 < m=

. t+3
Xéthamso f(t)= xac dinh trén tap D =(0;+0).
()= (0:5)
1-3t 1
Taco f'(t)=———————. Cho f'(t)=0=1-3t=0=t=—.
(1) (t2+1)\/t2+1 (1) 3

Béng bién thién

400

Dua vao bang bién thién ta thay v6i 1<m<3 hodc m= J10 phuong trinh c6 nghiém duy nhat nén c6 hai
gia tri nguyén cua tham s6 m.
Bai tap 18. C6 bao nhiéu gi4 tri nguyén duong ctia tham sé m dé phuong trinh 2.4 5.2 ym=0, (*)
c6 nghiém?
A. 3. B. 0. C. 1. D. 4.

Huwéng din giai
Chon A.

Pat t =2, didu kién tz% vi X =1>-1.
Khi do (*) < 2t* =5t =-m.

. 1
Xétham s6 Yy =—2t* +5t trén {E;Jrooj.

Tacod y'=—-4t+5. Cho y'=0<:>4t—5=0<:>t:%

400

1 >
2 4
0




Do d6 phuong trinh ¢6 nghiém khi m < %




BAI 6. BAT PHUONG TRINH MU VA BAT PHUONG TRINH LOGARIT

A. KIEN THUC SACH GIAO KHOA CAN NAM
I. BAT PHUONG TRINH MU

1. Bit phwong trinh mii co ban

2. Cach giai bit phwong trinh mii don giin

a) Pua vé cing co b

{0<a<1
NI f(x)<g(x)
{a>1
f(x)>g(x)
b) Pit 4n phu

aa” + pa’Y + 2=0. Pt ¢ = af(x),(t >0)
¢) Phwong phap logarit hoa

_{0 <a<l

, f(x)<log, b
a’V>bos )

a>1
i f(x)>logab

{a > 1
f(x)> g(x).log!

a/'(X) > bg(X) =
{0 <a<l
f(x)< g(x).log)
II. BAT PHUONG TRINH LOGARIT
1. Bit phwong phap logarit co ban

2. Cach giai mot s6 bat phwong trinh logarit don gian
a) Pwa ve cung co so

{0<a<1
log, f (x)>log, g(x) < S/ (x)<g(x)

a>1
[ f(x)>g(x)
b) Phwong phap mii hoa
(e

log, f(x)>b=

fo<a<1
10<f(x)<a”

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1: Phuong phap bién déi twong dwong dwa vé ciing co sé

1. Phwong phap
a. Bat phwong trinh mii co ban




e Bt phuong trinh ¢’ <a*" < |a = (hoac l

a>0

b<0

f(x) co nghia
a>1

e Bét phuong trinh ¢’ >b < |16>0
f(x)>log,b
O0<ax<l
b>0

f(x) <log, b

b. Bat phwong trinh logarit co bén

a>1
{0<f<X)§g(X)
O0<axl
{f(X)Zg(X)

e Bit phuong trinh log, f(x) <log, g(x) &

O0<a=1
f(x) >0
g(x)>0
(a-1[/(x)-g(x)] <0

).

e Bit phuong trinh log, f(x) <bs

e Bit phuong trinh log, f(x) >b&

(‘hoac




2. Bai tap
Bai tap 1. Cho bét phuong trinh log, (x* +2x+2)+1> log, (x* +6x+5+m). C6 bao nhiéu gi4
tri nguyén ctia tham sé m dé bat phuong trinh trén ¢ tap ngiém chira khoang (1; 3) ?
A. 35. B. 36. C. 34. D. 33.
Loi giai
Chgn C
{x2+6x+5+m>0 {m>—x2—6x—5
bpt &

log, [ 7(x* +2x+2) | > log, (x> +6x+5-+m) T 6x?+8x 495 m

m>rr11;1xf(x)
= ) , Vo1 f(x)=—x2—6x—5;g(x)=6x2+8x+9

m< r(rlnst)lg(x)
Xét su bién thién cia hai ham s6 f'(x) va g(x)
O f'(x)=-2x-6<0,Vxe(1;3) = f(x) luon nghich bién trén khoang (1;3)
:>rf11%§<f(x) =f(1)=-12
O g'(x)=12x+8>0,Vxe(L;3) = g(x) luon dong bién trén khoang (1;3)
= r(rllgr)lg(x) =g(1)=23
Khido —-12 <m <23
Ma meZ nén me {—11;—10; ...;22}
Vay co tat ca 34 gia tri nguyén ciia m thoa man yéu cau bai toan.
Bai tap 2. Goi S 1a tp tit ca cac gid tri nguyén cia tham sb m dé bat phuong trinh

log, (7x” +7) > log, (mx* +4x+m) c6 tap nghiém 1a R . Téng céc phin tir ciia § 1

A. 10. B. 11. C. 12. D. 13.
Loi giai
Chgn C

*+4x+m>0
BPT c6 tap nghiém R < e e , VxeR
Tx*+7>mx* +4x+m

{mx2+4x+m>0 (1)
, VxeR.

(7—m)x2—4x+7—m2 (2)
=m>0
Tacé:(l)@{a " 5 Sm>2.
Al=4-m" <0
a=7-m>0

) S T-mz2< m<S.
Ay=4—(7-m) <0

Tacéd: (2) < {

m>2 . R
©2<m<5,ma meZ nén m={3;4;5}.
m<

Vay S=3+4+5=12.

Dodé{

2 —
Bai tap 3. Bt phuong trinh 1og2%

>0 c6 tap nghiém la Tz(i;a}u[b;vtoo). Hoi M =a+b

bang




A M=12. B. M =8. C. M=9. D. M =10.

Loi giai
Chon D
2_ 2_ 2_
Ta c6 log, ~— 085 g X —0x¥8, X ~l0x#9
4x -1 4x -1 4x -1
X =10x+9>0
4x—1>0 L
=
x> =10x+9<0 x>0
4x—-1<0

Nén Tz(i;l}u[%—koo) =>M=a+b=1+9=10.

Bai tap 4. Tap nghiém cua bat phuong trinh log, (log2 (x2 —1)) <-1 la:
2

A. S=[1;J§]. B. S
C. Sz[—\/&ﬁ]. D. S

Loi giai

(] ).
[—/5i-1) U (145 ].

Chon B

log, (x2 —1) >0

* PKXD:
xX=1>0

<:>x2—1>1c>xe(—oo;—\/§)u(\/§;+oo).

Bét phwong trinh 10g% (log2 (x2 —1)) <-1 <log, (x2 —1) > (%j_l =2 & (x2 - 1) >4

x5 @xe(—oo;—\/g]u[\/gﬁoo).
* Két hop diéu kién ta duoc: xe(—w;—ﬁ]u[ﬁ;m).

Bai tap 5. Bit phuong trinh ln(2x2 + 3) >1In (x2 +ax+ 1) nghiém dung v&i moi s6 thuc x khi:
A. 2V2<a<2\2. B.0<a<242. C.0<ax<2. D. -2<a<?2.
Loi giai
Chgon D

1n(2x2 + 3) > ln(x2 +ax+ 1) nghiém ding véi moi s6 thue x

X +ax+1>0
,VxeR

X Hax+1>0
X —ax+2>0

,VxeR. &
2x*+3>x +ax+1

-4<0

= Sa-4<0e 2<a<2.
a’>—8<0

Bai tap 6. Bit phuong trinh (3" - 1)(x2 +3x— 4) >0 c6 bao nhiéu nghiém nguyén nho hon 6?

A. 9. B.5. C.7. D. Vo sb.
Loi giai




Chgn C

3*-1>0 x>0
5 X +3x-4>0 x<—4vx>1 x>1
(3*—1)(x +3x—4)>0<:> SN PN .
3¥-1<0 {x<0 —4<x<0
[ +3x-4<0 —4<x<l1

Két hop diéu kién nghiém nguyén nho hon 6 ta thdy cac gia tri thoa la {-3;,-2,-1;2;3;4;5} .

257 +x+1 1-x
Bai tap 7. nghiém cua bt phuong trinh (xz +—j < (xz +%) 1a
A. | -1 —Q . B O;ﬁ
2 | 2
2 2
C. (-1,0) D —1,—£ U O,£
i 2 2
Loi giai
Chon D
x2+l=1
2
1 1 2x% +x+1 1 1-x x2+l>1
Do x> +—=>0Vx nén | x> +— < xXP+=] o 2
2 2 2 )
2x +x+1<1—x
0<x2+l<1
2
i 2 +x+121-x
1 _
x=t—
\/5 x:J_rL
1 1 V2
xe| —0;——= |U| —=; 4w
e e it
V2
xe[—l;O]
1
1 1 xe{O;—j
Xe|—;— L 2
V2°\2
x € (—o0;—1]U[0;+00)
2 2
& Xe —1;—7 |\ 0,7

Vx?-3x-10 1 x-2
Bai tap 8. S6 nghiém nguyén cua bat phwong trinh [3} > (gj la




A. 1. B. 0. C.9. D. 11.

Loi giai
Chgn C
1 Vx?=3x-10 1 x-2
(gj >(§j SAVxP=3x-10<x-2
x<-=2
x> =3x-10>0 x>5
Sex=2>0 Sax>2

X -3x-10<(x-2)" |¥<l14

& 5<x<14
Vay tap tAt ca céc nghiém nguyén cia bat phuong trinh da cho 1a {5; 6;7;8;9;10;11;12;1 3} .

Bai tap 9. Tim tip nghiém S cua bat phuong trinh log,, (2x2 +x+ 3) <log,, (3x2 - x) v6i m 1a tham s

thuc duong khac 1, biét x =1 1a mot nghiém cta bat phuong trinh da cho.

A. S=(—2;0)u(%;3] B. S=[—l;0]u(%;3]

C. S=(~1:0)u(1:3]. D. S=[—1;O)u(§;3}.
Loi giai
Chon D
Do x =1 langhiémnéntaco log,6<log,2 = 0<m<]1.
<x<
A . 2+ x+323x7 —x x*=2x-3<0 Isx<3
Bat phuong trinh tuong duong véi & =
3x* =x>0 3x* =x>0 x<0;x>§

-1<x<0

l<x£3'

3

Viy § = [—I;O)u(%ﬁ]

Bai tap 10. Tim tit c cAc gia trj cia tham s§ m dé bat phuong trinh: 1+ log, (x2 + 1) > log, (mx2 +4x+ m)

théa man véimoi xeR.

A. -1<m<0. B. -1<m<0. C.2<m<3. D.2<m<3.
Loi giai

Chgn C

Ta co:

1+log; (x2 +1) > log, (mx2 +4x+m) < log; (5x2 +5) > log, (mx2 +4x+m)

mxl+4x+m>0 mx® +4x+m>0 (1)
=
5x2+5>mx’ +4x+m

(m—5)x2+4x+(m—5)£0 (2)




D¢ bét phuong trinh da cho théa man véi moi x € R diu kién la ca (1) va (2) déu théa min

O<m<5
voimoi xeR. Picukiénla {4—m’ <0 < 2<m<3.

4-(m-5)"<0

Bai tap 11. Bat phuong trinh In(2x” +3) > In(x” +ax +1) nghiém ding véi moi sb thyc x khi:

A 22<a<2y2. B.0<a<2\2. C.0<a<2. D. 2<a<?2.
Loi gidi
Chon D

Tacod ln(2x2 + 3) > ln(x2 +ax+ 1) nghiém dung v6i moi sb thuc x

2 1>0
Vxe]R@{x raxsl> VxeR

X —ax+2>0

X +ax+1>0
2x*+3>x +ax+1

2-4<0
P < Sat-4<0e2<a<?.
a’—8<0

Bai tip 12. Goi S la tap tit ca cic gia tri nguyén khong duong cia m dé phuong trinh

log, (x+m)+logs(2—x)=0 conghiém. Tap S c6 bao nhiéu tap con?
5

A. 1. B. 2. C.3. D. 4.
Loi giai
Chon D
Ta co:
2-x>0

log, (x+m)+log,(2-x)=0 < Jx+m>0
’ logs (2 —x)=logs(x+m)

x<2 x<2
S Jx>-—m S qx>-m
2-x=x+m 2-m
X=—-
2
2_m<2 m>=2
Do d6 phuong trinh c6 nghiém khi va chi khi 2 { oSm>-2
—-m m>-=2
>—m
2

Ma m 1a sb nguyén khong duong nén m e {—1;0} .Suyra S = {—1;0} .

Vay sb tap con cua S bang 27 =4.
Chu y:
- Cactapconcua S la: G, {—1} , {0}, S.

- Mot tap hop co n phan tir thi s tap con ctia nd 1a n”.




Bai tap 13. Tim cac gia tri thuc ciia tham sb m dé bat phuong trinh log, 4, (log2 (3‘” +1)) >log, ., m co

nghiém véi moi x € (—oo; O) .

A.m>9. B. m<2. C.0<m«<]1. D. m>1.
Loi giai

Chgn D

log, o, (log2 (3* + 1)) > log, o, m

TXD: D=R

DK tham s§ m : m >0

Ta co: log,, (log2 (3" + 1)) > log, ., m < log, (3x + 1) <m

Xétham sb f(x)=log, (3" +1), Vx & (-0;0) c6 f':%>0, Vx € (~0;0)
+1)in
Bang bién thién f(x):
X | —o©0 0

f’ +
1
flpromo———

Khi d6 voi yéu cau bai toan thi m >1.

Bai tap 14. Nghiém ctia bat phuong trinh log, (\/3x+1 +6) ~12log, (7 —\/IO—x) la

6 3

A.ISXSE. C. x<I1. D.Xﬁﬁ

49 49
Loi giai
Chon A

Diéu kién —%s x<10. (*)

Taco log, (V3x+1+6)-12log, (7-v10-x) < Bx+1+6214-2{10-x
S V3x+128-2v10-x < 3x+1>64-32J10—-x+4(10—x) (Do (*))

™

< 32410—x 2103 —7x <1024(10—x) > 10609 +49x* —1442x

& 49x° —418x+369<0 < 1 Sxﬁ%.

Bai tap 15. C6 bao nhiéu gia tri nguyén ciia tham s6 m dé bat phuong trinh sau nghiém dung véi moi x

thuoc R : 1+log, (x2 +1) > log, (mx2 +2x+m) .

A. 2. B. 3. C. 4. D.5.

Loi giai
Chgn C
Diéu kién: mx* +2x+m>0.

Ta c6 1+log, (x* +1) 2 log, (mx’ +2x+m) < log, [6(x2 + 1)] > log, (mx +2x+m)

<:>6(x2+1)2mx2+2x+m<:>(m—6)x2+2x+m—6SO.




S , mx® +2x+m>0,VxeR (1)
biéu kién bai toan <
(m—6)x*+2x+m-6<0,vxeR (2)

. . . m>0
* Giai (1): Do m =0 khong théa (1)nén (1) < A':l—m2<0®m>1'

* Giai (2): Do m =6 khong thoa (2)nén:

m<6
m<6 m<o6
(2)= , & , S m<sem<s.
A'=1-(m-6) <0 |-m’+12m—-35<0 57
mZz

Suyral<m<5.
Vay c6 4 gia tri nguyén cia m .

Dang 2: Phuong phap dit 4n phu

1. Phwong phap
a. Bat phuong trinh mii

t=a®" >0
t)=0

at®

Tong quat: f

=0 (0<a¢1) & {

Ta thuong gép cac dang:
o ma’" +na’+p=0

. - 1
) m.af(x)—|—n.b"(x)+p:0,trongdé ab=1.Pat t=a’", t>0,suyra b"(’):;.

. . ) /(x)
o ma’"+ n.(a.b)f(x) + pb*™ = 0. Chia hai vé cho b va dit [%] =1>0.

b. Bét phuong logarit
. t=log, f(x)
Tong quat: f(log, f(x)|=0 O<a=l) & .
fog, /(x)] =0 (0<a=1 { o

2. Bai tap

Bai tip 1. Tim s cic nghiém nguyén cua bit phuong trinh 4.310g(100x ) +9.4"°10) (13 glHoer
A.10. B.9. C. 8. D. 11
Loi gidi
Chon C
bK: x>0.

3 2log(10x) 3 log(10x)
PT <> 4,370 4 9 2212109 13 620 oy 4.(5j = 13.&} +9<0
log(10x)
bat ¢t = (Ej > 0 thi phuong trinh tr¢ thanh:

4t2—13t+9<0c>1<t<%.




log(10x)
Dod()1<(5j <Z<:>1<10g(10x)<2c>1<x<10
S6 cac nghiém nguyén cua bét phuong trinh 12 8.
Bai tap 2. Xét bat phuong trinh log] 2x—2(m+1)log, x—2 < 0. Tim tat ca céc gid tri clia tham s6 m dé
bat phuong trinh ¢6 nghiém thudc khoang (\/2_, + oo) .
3 3
A. me(0;+x). B. me(—Z;OJ. C. me(—zﬁooj. D. m e (—0;0).
Loi giai
Chon C
Piéu kién: x>0
log; 2x—2(m+1)log, x-2<0
& (1+log, x)* =2(m+1)log, x—2<0 (1)
1
bit 1 =log, x .Vi x>+2nén log, x >10g2\/§ =3 Do do6 te(%ﬁooj
(1) thanh (14+¢)" =2(m+1)1-2<0 < £ —2mt—1<0 (2)
; . : . 1
Cach 1: Yéu cau bai toan twong duong tim m de€ bpt (2) c6 nghiém thudc (E;+ooj .

Xét bt phuong trinh (2) c6: A'=m’> +1>0, VmeR.
f(t)=1"=2mt—1=0 c6 ac <0nén (2) ludn c6 2 nghiém phéan biét £, <0<+, .

Khi d6 can %<12 S m+m’ +1 >%c>m>—%.

2_
Cach 2: £ —2mt—1<0 <:>f(t)=[2tl<m (t>%j

Khéo sat ham sb f(t) trong (O;+oo) ta dugc m e (_%;Jrooj )
Bai tip 3. Cho bat phuong trinh: 9" +(m—1).3x +m>0 (1) . Tim tit ca cac gia tri cuia tham s m dé bat

phuong trinh (1) nghiém ding Vx >1.

A.mz—%. B.m>—%. C.m>3+2\/§. D.m23+2\/§.
Loi giai

Chon A

bat t=3"

Vi x >1= >3 Bét phuong trinh da cho thanh: #* +(m—1).t+m >0 nghiém ding V¢ >3
2

-t ‘n ,
= > —m nghi¢ém ding V¢ >3.

Xét ham sb g(t)zt—2+L,Vt>3,g'(t)=l—

>0,Vt >3. Ham s dong bién trén
1+1 (1+1)

2

[3;+0) va g(3) =

N | W

\ . 3
. Yéu cau bai toan twong duong —m < 5 omz——.




Bai tip 4. C6 bao nhiéu gia tri nguyén cia tham sd m e[O;lO] dé tap nghiém ciia bat phwong trinh

\/log§ x+3log, x* -7 < m(10g4 X’ —7) chira khodng (256;+ ).
2

A. 7. B. 10. C. 8. D.9.
Loi giai
Chgn C
D”\ Lia x>0 x>0
ieu kién: 2 2 =
* |log; x+3log, x° =720 log? x—6log, x—72=0
2
>0 x>0 |
1 O<x<—

= [log2x<—1 Sl x<—

2
>
log, x>7 >108 x>128

Véi diéu kién trén bat phuong trinh tro thanh \/log§ x—6log, x—7 <m(log, x—7) (*)
bat 1 =log, x thi r>8 vi x €(256;+»)

N+ (t=T)<m(t-7) & t—+1<m,‘v’t>8.Détf t)= ﬂ.
t-17 t—17

Yéu cau bai toan <> m = max f'(¢)

(8;+00)
L1 z t+1 " )
Xéthamso f(7)= ‘,ﬁ trén khodng (8;+ )
Tacd f'(t)= ( 4 )2 . % <0,v¢>8 = f(t) ludn nghich bién trén khoang (8;+)
t—-17 +
Do d6 (rgax)f(t)zf(S)z3 =>m>3.

Ma m €[0;10] nén m e {3;4;...;10} .

Vay c6 8 gia tri nguyén ctiia tham so m thoa man yéu cau bai toan.

Bai tap 5. Tim tit ca cac gia tri thyc cta tham s6 m dé bat phuong trinh log, (5‘ —1).log2 (2.5)‘ —2) >m

Bai tap

c6 nghiém voi moi x >1.

A.m=>6. B.m>6. C. m<6. D. m<6.
Loi giai

Chon C.

Diéu kién cua bat phuong trinh: x> 0.

Taco log, (5 ~1).log, (25" ~2) = m < log, (5°~1).[ 1+log, (5 ~1) |2 m (1).

Pit ¢ =log, (5" 1), v6i x> 1 tacd ¢>2.Khidé (1) trd thanh m<#*+¢ (2).

Xét ham s6 f(t)=1+t trén [2;+) tacd f'(t)=2t+1>0, Vi €[2;+w).

Do d6 dé bit phuong trinh da cho c6 nghiém v6i moi ¢ > 2 thi m < [rznln) f(¢t) hay m<6.

6. C6 bao nhiéu gia tri nguyén duong cua tham s6 m dé bat phuong trinh

2 2 _ — 7 A
9\/)( —3x+m +23\/,\ 3x+m—2+x < 32x 3 co nghl@m?




A. 6. B. 4. C.9. D. 1.
Loi giai

Chgn D.

Diédu kién x* —3x+m >0 (*)

g 4 g gl gres o 200 2 g L
9 27
o 0<3V T (32 o xim—x<2 o Jx - 3xim<x-2.
x> =3x+m=>0 x> =3x+m>0
S 9x=2>0 S3x>2 =>4-m>2m<2.
X' =3x+m<x’—4x+4 x<4-m

Do m nguyén duong nén m =1 thoa man (*).

) log, X
Bai tap 7. Bat phuong trinh 2
log,x log,x—1

_ log, x’

<1 ¢6 bao nhiéu nghiém nguyén duong nho hon 10.

A. 7. B. 8. C.9. D. 6.
Loi giai
Chgn A
log, X

2
Diéu kién cua bat phuong trinh 1a x > 0. Khi d6 2 _ log,x <1
log,x log,x-1

- log, x—1 2log, x <1

log,x log,x—-1

_ 1) 92 1) _H2
bét t=log,x. Tacod t—l—iﬁl <:>(tl)—2t£1<:>(tl)—2t—1£0

t t-1 1(t-1) t(t-1)
t<-1

2

t(r-1) 2
t>1

log, x<-1 XSE

Tra lai an ta c6 < 0<10g2x$%<:> 1<x<+2

log, x >1 x>2

. Cad g 1
Két hop vai diéu kién x >0 ta co O<x£5 hodac 1<x£\/§ hodc x> 2.

Khi d6 bat phuong trinh ¢6 7 nghiém nguyén dwong nhé hon 10.
Bai tip 8. Tim tit ca cac gia tri thuc coa tham s m sao cho bat phuong trinh
m4" +(m=1).2"*2 + m—1> 0 nghiém ding Vx € R ?
A. m<3. B. m>1. C.-1<m<4. D. m=0.
Loi giai
Chon B.




Bt phuong trinh o m4 +4(m-1)2"+m-1>0 < m(4x +4.2" +1) >1+4.2%

1+4.2*
oSm>————
4 +42% +1
., AX - A ‘n . a2 4t +1 21 A \ A  n ,
bat 2% =¢ (Piéukién #>0). Khido m > beé bat phuong trinh ban dau nghi¢m dung
7 +4r+1
_y . 4t +1 - ,
Vx e R thi bat phuong trinh m > 3 nghi¢m dung V¢ >0.
" +4r+1
2
Bt /(1) == f(1) = —— <o, vi>0.
" +4r+1 (t2+4t+1)
. 4 . Y n . as 4t +1 o ) .
Ham s6 nghich bién trén (0;+c). Khi d6 m>———— V>0 khi va chi khi m > f(0)=1
" +4r+1

Bai tap 9. Tim tat ca cic gia tri ciia tham s& m bat phuong trinh 4" — m(2x + 1) >0 c6nghiém VxeR.

A. me(-;0]. B. me(0;+x).
C. me(0;1). D. m e (—0;0)U(l;+ ).
Loi giai
Chon A
x-1 X
Ta cé: 4""—m(2"+1)>0<:>m< o m<——.
2% +1 4(2" +1)
2
Dit 1 =2%,7>0. Yéu ciu bai toan trong duong véi m<t—,Vte(0; +00).
4(+1)
£ 1[2t(t+1)-1*) 1 P+
pat f(t)= >0, £'(t)=— ==, .
(1) 4(t+1) 7) 4( (t+1) 4 (1+1)
t=0
"(£)=0 .
Bang bién thién (Bd sung cac ddu mili tén trong bbt 1a 00 vio nhé)
t -00 -2 -1 0 +o0
f'(?)

w7 NG \O/+O°

Duya vao bang bién thién c6 m <0.

Bai tap 10. Xét bat phuong trinh log? 2x -2 (m+1)log, x—2<0. Tim tat ca cac gi tri ciia tham s6 m
dé bat phuong trinh ¢6 nghiém thudc khoang <\/Z + oo) :
3 3
A. me(0;4x). B. me _Z;O ) C.me —Z;+oo ) D. m e (-;0).

Loi giai
Chgn C




Diéu kién: x>0
log; 2x—2(m+1)log, x—2<0

< (1+log, x)" =2(m+1)log,x~2<0 (1)

bat ¢ =log, x.Vi x>+2nén log2x>log2x/§:%. Do do te(%&ooj

(1) thanh (1+¢)" =2(m+1)1-2<0 &> ~2mt~1<0 (2)

Cich 1: Yéu cau bai toan twong duong tim m dé bpt (2) c6 nghiém thudc (%;Jrooj.

Xét bt phuong trinh (2) c6: A'=m>+1>0, VmeR.
f(t)=-2mt—1=0 c6 ac <0nén (2) ludn c6 2 nghiém phan biét 7, <0 <1,.

Khidécén%<t2<:>m+\/m2+1>%<:>m>—%.

2_
Cach 2: £ —2mt—1<0 <:>f(t)=[2tl<m (t>%j

Khao sat ham sb f(¢) trong (0;+oo) ta dugc m E(—%;+OO).

Bai tap 11. Tim gia tri gan dung tong cac nghiém cta bat phuong trinh sau:

\/Zlogigfﬂ gY—+5 J13 + LA (24x° = 2x° +27x" — 2x* +1997x* 4 2016) < 0
3 lngz lngzx
3 3
A.12,3. B. 12. C. 12,1. D. 12,2.
Loi giai

Ch‘qn C

Picukién: O<x #1.

Ta cod 24x° —2x° +27x* —2x° +1997x* +2016

= (2 —x) +(x ~1) +22x° +26x* +1997x> +2015> 0, V.
Do d6 bat phuong trinh da cho twong duong véi

\/210g222 210gx—+5 ~J13+ 4 4l<o.
3 10g22 logzzx

3 3

bat t =log, % , ta co bat phuong trinh

V2 —2t+5+20 —4r+4 <13

=S (r—%j2+(%j2+ (1—t)2+12£\/§.
it =112 | va 7 =(1-t5). Tacs [ i fi+3]= 2




1 5
t_i =
’ S 4
Déu bing xay rakhi —2 => < 2 —1=3-3t 1=+ :xz(éj =12,06.
1-t 2 5 3
Bai tap 12. Tim tat ca gia trj thuc cia tham s6 m dé bat phuong trinh 4" —m.2*"' +3-2m <0 c6 nghiém
thue.
A.m=>2. B. m<3. C. m<5. D. m>1.
Loi giai
Chon D
Taco 4" —m2" +3-2m<0 & (2°) ~2m2" +3-2m <0
bit 2 =1 (¢>0).

2

. ) 43
Ta c6 bat phuong trinh twong duong véi ¢ —2mt+3-2m <0 < 2D <m
+

2

. " +3
Xe S()=50

trén (0;+).

202 +4t-6 r=1
"(ty=———; f'(t)=0 < )
) (2t+2) ) {f=—3
Béng bién thién
t 0 +a
f'(z) - 0

4o

I
b2 |

Vay dé bat phuong trinh ¢6 nghiém thyc thi m >1.
Bai tap 13. Tim tat ca cac gia tri thuc ciia tham s6 m dé bat phuong trinh 4(log2 \/;)2 +log, x+m =0
nghi¢m ding v6i moi gia tri x e (1;64).
A. m<0. B. m>0. C. m<0. D. m>0.
Loi giai
Chon B
Ta co 4(log2 \/;)2 +log, x+m >0 < (log, x)2 +log, x+m=>0.
Dat log, x =1, khi x (1;64) thi 7 €(0;6).
Khido,taco * +1+m>0 < m=—1 -t (*).
Xéthamsd f(¢)=—1*—t v6i t €(0;6).
Taco f'(1)=-2t-1<0,Vte(0;6).

Ta c6 bang bién thién:




Bai tap

Bai tap

t
7(7) _

o \
2

Bat phuong trinh di cho dung voi moi x e (1;64) khi va chi khi bét phuong trinh (*) ding véi

moi te(0;6)<:>m20.

14. C6 bao nhidu gia tri duong cia tham sb thyc m dé bat phuwong trinh

\/logi x+log, x* =3 >m’ (log4 x’ —3) c6 nghiém duy nhat thuge [32;+00)?
2
A. 2. B. 1. C. 3. D. 0.
Loi giai
Chon D
. x>0 0<x<i
Diéu kién xac dinh: .

log; x—2log, x—3>0 ©>8

Ham sb xac dinh trén [32;+ ).

\/log§x+logl x*=3>m’ (log4 x° —3) == \/logg x—2log, x—3>m’(log, x-3).
2

Dat t =log, x . Khi x>32,taco mién gia trj cta ¢ 1a [5;+oo).

A 2 — —
Bat phuong trinh c6 dang: V¢’ —2t—3 >m’ (1-3)= m’ Stt—23t3 om' < % .
Xéthamsé f(¢)= % trén [5;+00) co (1) = ( _i)z nén ham s6 nghich bién trén [5;+ )
- t_

Do }E}of(t)zl va f(5)=3 néntaco 1< f(r)<3.
Do véi mdi ¢ c6 duy nhat mot gia tri x nén dé bat phuong trinh dacho c6 nghiém duy nhét thude
[32;+00) khi va chi bat phuong trinh m* <./ f () c6 nghiém duy nhat trén [5;+x).

Khi d6: m*> =3 < m=4/3.Do d6 khong c6 sb nguyén duong m théa man.

15. C6 bao nhiéu gid tri nguyén dwong cua tham sb m dé bat phuong trinh
9\/x2—3x+m +2.3\/x2—3x+m—2+x <32x—3 Cé nghlémr)
A. 6. B. 4. C.9. D. 1.
Loi giai
Chgon D

Diéu kién x> —3x+m >0 (¥)

2(\/x2_3x+m—x) N Zsm,)( 1
9 27

S 0<3Vmr 32 [ i m—x< 2> JxE-3x+m<x—2.

9\/x2—3x+m + 2'3\/x273x+mf2+x < 32){73 o 3 < O




x*=3x+m>0 X =3x+m=>0
<e9x-2>0 Sx>2 =>4-m>2m<2.
X2 =3x+m<x’—4x+4 x<4-m

Do m nguyén duong nén m =1 thoa man (*).
Bai tap 16. Tim tit ca cac gia tri thuc ctia tham s6 m dé bat phuong trinh log, (5" —1).log2 (2.5" - 2) >m

¢6 nghiém véoi moi x >1.
A.m=6. B. m>6. C. m<6. D. m<6.
Loi giai
Chon C
Piéu kién ctia bat phuong trinh: x> 0.
Ta ¢ log, (5 ~1).log, (2.5 =2) 2 m < log, (5*~1).[1+log, (5 =1) | =m (1).
it t =log, (5 ~1), véi x>1tacé r>2.Khidoé (1) tré thanh m <> +1 (2).
Xéthamso f(1)=¢>+1 trén [2;+00) tacd f'(¢)=2¢+1>0, Vi e[2;+0).
Do d6 dé bat phuong trinh da cho c6 nghiém v&i moi £>2 thi m < [rzmn) f(¢) hay m<6.

A

Bai tap 17. Tim tit ci cic gia tri thuc cua tham s6 m sao cho bit phuong trinh
m.A* +(m —1).2x+2 +m—1>0 nghiém dingVxeR ?
A. m<3. B. m=>1. C.-1<m<4. D. m=>0.
Loi giai
Chon B
Bit phuong trinh oS ma*+4(m-1)2"+m-1>0 <:>m(4x+4.2x+1)>1+4.2x

1+4.2*
oSm>—————
4% +42% +1
.. AX LA cn . 2y 4t +1 21 A \ X A ,
bat 2% =¢ (Piéukién > 0). Khido m > beé bat phuong trinh ban dau nghi¢m dung
" +4r+1
Y . 4t +1 - ,
Vx € R thi bat phuong trinh m > 5 nghi¢m ding V¢ >0.
" +4r+1
2
Bt /(1) == f(1) = —— <0, vi>0.
" +4r+1 (t2+4t+1)
\ £ . A oa C e, 4t +1 RN
Ham s6 nghich bién trén (0;+00). Khi d6 m >———— V¢ >0 khi va chi khi m> f(0)=1
" +4r+1

Bai tap 18. Tim tit ca cac gia tri cta tham s& m bit phuong trinh 4" — m(Z“ + 1) >0 c6nghiém VxeR

A. me(-;0]. B. me(0;+x).
C. me(0;1). D. m e (-0;0)U(l;+0).
Loi giai

Chon A




x-1 X

2*‘+1©m<4(2u1)'

Ta co: 4" —m(2"+1)>0<:>m<

Dit 1 =2,7>0. Yéu ciu bai toan trong duong véi m<m,‘we(o; +00).
+
t 2t(t+1)-1° 2
pat f(f)= PO I el G b B W
4(t+1) 40 (e+1) 4 (t+1)
t=0
(t)=0= .
el
Bang bién thién (Bd sung cac ddu mili tén trong bbt 1a 00 vio nhé)
t |- -2 -1 0 o0
f'@ + 0 - - 0+

| T NG \0/+°O

Duya vao bang bién thién c6 m <0.

Dang 3: Phuong phap logarit héa

1. Phwong phap

a>1

{f(x)> g(x).logab
O0<axl

if(x) < g(x).log,b

Véi bat phuong tinh @’ > b <

2. Bai tap
Bai tap 1. Nghiém cua bt phuong trinh 82 >36.3>™ Ia
-3<x<2 —log,6<x<-2
A. . B. .
x>4 x>4
—4<x<-2 —log, 18 <x< -2
C. . D. .
x>1 x>4
Hwéng din giai
Chon D.

X x—4 x—4

Taco 82 > 3637 & 22 >3 & log, 272 > log, 3*

- log32>4—x<:>(x—4)(log—322+lj>0
X+

X
=
x+2
x—4>0 x>4
x—4<0 x<4
=
log, 2

—_1+1<0
x+2 x+2

log,2+2+x <0




x>4 >4
x<4
= | [x<4
log, I8+x _,, {—log318<x<—2
x+2
(x>4
& .
| —log;18<x<-2

2x

Bai tap 2. Bit phuong trinh 2.5 <10 c6 tap nghiém 1 (~o0;—b)U(~-a;a). Khi d6 b—a bing

A. log, 5. B. —log?. C.1.
Huéng din giai
Chogn A.

2x

27)( X g x+l1 E ﬁ
Taco 2°.5 <10 = 2 ;5 <l 2759 <1< log, (2“.5’C+l ] <log;1

x+1 x+1
(x—1).(x.log, 2 +logs 2+1) <0
x+1

& (x-1).og, 2+ <0 (x—l).(logs 2+Lj <0

<~

Bang xét ddu:

D. 2+log, 5.




x —00 —log, 10 -1 1 +00
VT -~ + | — 0 +
(x—1).(x.logs 2 +logs 2 +1) . Oc{—l <x<l1
x+1

Tir bang xét du ta co

—o<x<-log, 10
a=1

Do do =b-a=log,5.
b=1log,10

Bai tip 3. C6 bao nhiéu s6 nguyén duong m trong doan [—2018 ;201 8] sao cho bat phuong trinh sau diing

log x 11

v6i moi x e (1;100): (1O)c)m+T >10'°
A. 2018. B. 4026 . C. 2013. D. 4036.
Loi gidi

logx

Chgn A
logx ﬂo x
(10x)'"+% >1010" @(erlol%j(longrl)Z%logx@(logx+10m)(10gx+1)—lllogxz0

= 10m(10gx+1)+10g2x—lOlong0.
Do x e(1;100)= logx €(0;2). Do d6
_ 2
10m (log x+1) +log> x—10log x > 0 <> 1om > 101ogx—log” ¥
logx+1

— 2 _ _ 2
102 1o (=02t
t+1 (t+1)

bit t=logx, te(0;2),xéthémsé f(t)= >0 Ve (0;2).

Do dé f(o)<f(t)<f(z)@0<f(z)<§.

dung véi moi x € (1;100) thi 10m2?:>m2i

. 10log x —log” x
>—°- © % 5

DPé 10m
logx+1

Do d6 m e {%;2018} hay c6 2018 s6 théa man.

Dang 4: Phuwong phap sir dung tinh don diéu

1. Phwong phap
Néuham sé y = f(x) luén dong bién trén D thi f(u)> f(v) = u>v, Yu,veD.
Néu ham sé y = f(x) ludn nghich bién trén D thi f(u)> f(v) < u<v, Yu,veD.

2. Bai tap
Bai tap 1.Tim sé nghiém nguyén cua bat phuong trinh 2% 7135100 _ #1050 L 12 _ 5554150 < 0
A. 6. B. 4. C.5. D. 3.
Loi gidi
Chon B

Pit a=2x*—15x+100; b=x*+10x—50 ta co bat phuong trinh:
2°-2"+a-b<0=2+a<2"+bsa<b




(do ham s6 y =2 +x 1a ham s6 dong bién trén R)
Véi a<b < 2x* —15x+100 < x> +10x - 50 < x* —25x+150 < 0
S xe (10;15) . Vay bat phuong trinh ¢6 4 nghiém nguyén.
Bai tap 2.Tim s nguyén m nho nhat dé bt phuong trinh log, (x2 +x+ 1) +2x* <3x* +log, x+m—1 (4n
x) ¢6 it nhat hai nghiém phan biét.
A.m=3. B.m=2. C.m=1. D. m=-1.
Loi giai
Chon B
log, (x2 +x+1)+2x3 <3x% +logy x+m—1 (1)

Piéu kién x> 0.

: 1
(l)clog{ﬂ +2x° =3x* <m-1 <:>logg3(1+x+lj+2x3—3x2 <m-1.
x x

Xét f(x)=10g3(1+x+lj+2x3—3x2,V('7i x>0.

x
=L
f'(x)z—xz+6x2—6x; f'(x)=0=x=1.
1
(1+x+jln3
x
Véi xe(0;1)= f'(x)<0;v6i xe(l;4+0)= f'(x)>0.
* 0 1 +0
f’(x) - 0 +
L +0
S (x)
\ . /

Viy bat phuong trinh c6 it nhat hai nghiém < m—-1>0<m>1. Viy m=2.
Bai tap 3.Goi «a 1a sé thyc 16n nhat dé bat phuong trinh x> —x+2+a ln(x2 —x+ 1) >0 nghiém ding véi

moi x € R. Ménh d& nao sau day diing?
A. ae(2:3]. B. ae(8;+x). C.ae(67]. D. a e(-6;-5].

Loi giai
Chon C
Dit t=x2—x+1=[x—lj2+é suy ra >3
2 4 4
Bét phuong trinh xz—x+2+aln(x2 —x+1)20 St+alnt+120<alnt > -1
Truong hop 1: ¢t =1 khi d6 aln¢>—¢—11ludn dung véi moi a.

Truong hop 2: %St<1

Taco alnt>-t-1, Vte i;1 @as_t_l,Vte 2;1)
4 Int 4




) P Int—1-- 3
Xéthamso f(7)= :f’(z)z——tZO,Vte{Z;lj do do

Int In® ¢
as_t_l,‘v’te[z;ljcag _73
Int 4 Aln>
4
Truong hop 3: £>1
Tacod alnt>—t—1, Vze(l;+oo)©a2_l_ Vie(l+wo)
nt
-1 lnt—l—i
Xéthamsd f(t)=——= f'(t)=————L, Vi e(L;+ ).
1=t )=t vie (e
e £ 1 , 1 1
Xét ham so g(t)zlﬂt—l—;@g (t)=;+z—2>0

Vay g(t)=0 c6 t6i da mot nghiém.

Vi g(1)= —2;[lir+1010g(t) =+00 vy g(7)=0 co duy nhit mot nghiém trén (I;+00)

Do dé f'(¢)=0 cé duy nhit mot nghiém 14 ¢,. Khi d6 In¢, = o+ suy ra f (¢,)=—t,
t()

Bang bién thién
! 1 tn 0
' + 0 -

—1
Fll —x / ! \r —00
R —t—1
Vay a > o NVie(l+o) e a>—t,.
n

Vay —t,<a< 3
4In~
4

Vay s6 thuc a thoa min yéu cau bai toan 1a: a e (6:7].

Bai tap 4.Biét tap hop tat ca cac gia tri ciia tham s m dé bat phuong trinh 4907 4 5T < gy 79 6 nghiém
lame [%;erj V6i a,b 13 cac s6 nguyén duong va % t0i gian. Tong S=a+5 la:
A. S=13. B. §=15. C.S5=9. D. S=11.

Loi gidi
Chgn A

.2 5 ) 1 cos’x 5 cos’x
Ta C(,): 4sm X +Scos X < m.7cos X P 4 - +1 = S m.
28 7




1 cos’x 1
2 2 R >
COS™ X cos™x (ng = 28
Xét f(x):4.( 1 j +(§) v6l xeR. Do nén f(x)zzi_,_é hay

28 (5 jcosz"‘ 5 8 7
— 2 —
7 7

f(x)zg. Dau dang thirc xay ra khi cos’x=1 <sinx=0 < x=kz.
. . 6 . , A C . 6
Vay m]R}nf(x) =7 Bat phuong trinh ¢ nghiém khi va chi khi m > min f(x)om= 5 hay

me[g;+oo)35=l3.

Bai tip 5.V&i gia tri ndo cua tham sém thi bt phuong trinh 25" + 35 > 1.3%""* ¢6 nghiém?
A. m<4. B. m>4. C. m<1. D. m=>1.
Loi gidi

Chon A
Chia hai vé ctia bat phuong trinh cho 3% > 0 , ta duoc

2] 5] =
3 9

Xéthamsd y = (Ej + 3.(§j 13 ham s6 nghich bién.

Tacé: 0<sin’x<1nén 1<y<4
Vay bit phuong trinh ¢6 nghiém khi m < 4. Chon dép 4n A

Bai tip 6.Tim s6 nguyén m nho nhat dé bat phuong trinh log, (xz +x+ 1) +2x° <3x” +log, x+m—1 (an

x) ¢6 it nhat hai nghiém phan biét.

A.m=3. B.m=2. C.m=1. D. m=-1.
Loi giai

Chon B

log, (x2 +x+1)+2x3 <3x* +log, x +m—1 (1)

Piéu kién x> 0.

? 1
(1)<:>10g3(m +2x° =3x* <m-1 <::>log3(1+x+lJ+2x3—3x2 <m-1.
x x

Xét f(x)=10g3(1+x+lj+2x3—3x2,vc’7i x>0.

x
L
f’(x):—x+6x2—6x; f'(x)=0e=x=1.
(1+x+jln3
x

Véi xe(0;1)= f'(x)<0;voi xe(l;4+0)= f'(x)>0.




X 0 +o0
f'(x) - 0 +
e T~ —

Viy bét phuong trinh c6 it nhat hai nghiém < m—-1>0<m>1. Vay m=2.
Bai tap 7. Biét tip nghiém clia bt phuong trinh log, (\/x2 —x+4+ 1)+ 2log; (x2 —x+ 5) <3 1a (a;b).

Khi d6 tong a +2b bang

A. 3. B. 4. C.2. D. 1.
Loi giai

Chon C

Xét ham s6 f(x):log3(\/x2 —x+4+1)+210g5(x2 —x+5).

1 2
= f(x)=(2x-1 +
(#)=( )2(\/x2—x+4+1)\/x2—x+4ln3 (x*=x+5)Ins
I 2

>0, VxeR

Dé danh gid g (x)=

+
2(\/x2—x+4 +1)\/x2—x+41n3 (xz—x+5)ln5

Béng bién thién:

S| =

» \ /

C6 £(0)=f(1)=3 va dua vao bang bién thién ta c6 fi(x) <3< xe(01)

Vady a=0;b=1;suyra a+2b=2

2017 a
4 .y . 5 A Py ~ a 1
Bai tip 8. Tim tat ca cac gia tri thyc cua tham s6 @ (a > 0) thoa man (2 +—) < (220” + 2017) .
2° 2

A. O<a<l. B. 1<a<2017. C. az2017. D. 0<a<2017.
Loi giai
Chon D

1 2017 1 a
Ta co (20 + 2 j < (22017 +Wj

= 2017log, (2“ +2L“j < alog, (220” + 221)17 j




log, (2“+1] log, (22017+ 2})17j
2°) . 2

- a - 2017
log2(2X+2lx] log (4x+1)_x log (4x+1)
Xét ham sd y=f(x)= __°2 _ 9% =Y
X X x
(4 +1) )
Ta of 1 4 x=In(4'+1) 1| 4Inda—(4"+1)In(47+1) _
aco  y=1- X’ "o © (4+1)

o [4x.ln4x—(4"+l)ln(4x+l)
y

= <0, Vx>0.
In2 X (47 +1) ] )
Nén y = f(x) la ham gidm trén (0;+o0).

Do d6 f(a)< f(2017),(a>0) khi 0<a<2017.

. . . 2
Bai tap 9. Tim tat ca cac gia tri thuc cua tham s6 m dé bat phuong trinh 4(log2 Jx ) +log, x+m=0

Bai

.y

nghié¢m ding v6i moi gia tri x e (1;64).
A. m<0. B. m=0. C. m<0. D. m>0.
Loi gidi
Chon B
Ta co 4(log2 \/;)2+log2x+m20 <:>(log2x)2+log2x+m20.
bat log, x =1, khi x (1;64) thi 7€ (0;6).
Khidé, taco £’ +1+m>0 < m=—1" -t (*).
Xéthamsd f(¢)=—1*—t v6i 1 €(0;6).
Tacd f'(t)=-2t-1<0,Vte(0;6).
Ta c6 bang bién thién:
z 0 6
f(2) -

o) TT—
—42

Bét phuong trinh da cho diing véi moi x e (1;64) khi va chi khi bat phuong trinh (*) dung véi

moi € (0;6) <> m=0.

tip 10. Gia s¢  S=(ab] 1la tap nghiém cla bat  phuwong  trinh
2

5x+6x" +x" —x* 10g2x>(x —x)10g2x+5+5\/6+x—x2 . Khi d6 b—a bang

A.l. B. C.é. D. 2.

2 2
Loi giai

NSNS




Chgn A

D =(0;3].

L x>0 x>0
Piéu kién:

6+x—x'20 |2<x<3
5x+\/mlog2x>(x2 —x)log2x+5+5 6+x—x"
<:>5x+xm10g2x>x(x—1)log2x+5+5 6+x—x
& (x=1)(5-xlog, x)+6+x—x* (xlog, x—5)>0

< (5-xlog, x)(x—l— 6+x—x2)>0

5—-xlog, x>0 (1)
x=1-vV6+x—x>>0
5—-xlog,x<0 '
(a7)
i x—1-vV6+x—x*<0
[J Giai hé (I).
5-xlog, x>0(1)
x=1-6+x—x" >O(2)

Gidi (1) 5-xlog, x> 0.

Xéthamsd f(x)= x(é—log2 xj =xg(x) Vi x €(0;3]
x
1
x> xIn2
Lap bang bién thién

Ta co g'(x)z—i— <0Vxe(0;3].

X 0

g(.\‘) \ 5
;—log2 3~0,08

Vay f(x)= x(i—log2 x) >0Vx e(0;3].
x

Xét bat phuong trinh (2): V6+x-x> <x—1 < {

x>1
x<-1

5 5
Sqx>— ©x>—.
2 2

x>1

6+x—x° <(x—1)2

“|

2x*=3x-5>0

x>1




Viay nghi¢m ciia h¢ (1) 1a D = (%;3}.

Bai tip 11. C6 bao nhiéu gia tri nguyén thudc khoang (—9;9) cua tham s6 m dé bat phuong trinh
3logx < 210g(m x—x —(l—x)VI—x) c6 nghiém thuc?
A. 6. B. 7. C. 10. D. 11.
Loi giai
Chon B
O<x<l

. O<x<l1 O<x<l
bicu kién

& = 1- .
myx—x* —(l—x)\ll—x>0 m\/;—(l—x)>0 m>ﬂ>0
Bét phuong trinh d cho tuong duong

logx3£10g(m x—x2—(1—x)x/m)2
<:>x3£(m x—xz—(l—x)\/ﬂ)2
= xS(m x—x —(l—x)\/ﬁ)

xx+(1—x)\/m_ X Jrl—x

Ap dung bt ddng thirc o si ta co

(Uf%;+ 1—xj+(%ﬁ?+ xj22J;+2JT:;.

Vi vay m=Jx+1-x.
Khao sat ham s6 f'(x) =Jx ++/1-x trén (01) ta duge f(x) >\2~1,414.
Vay m c6 thé nhan duoc cac gia tri 2,3,4,5,6,7,8.

S m>
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