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PHEP TINH LOY THUA

A. TOM TAT LY THUYET
I. KHAI NIEM LOY THUA

1. Lity thira v6i s6 mit nguyén

Lay thtra v6i s6 mi nguyén duong.

Cho aeR va neN".Khidb a" =a.a.a...a (nthira sd a).

Ly thira v6i s6 ma nguyén am, lay thira voi s6 ma 0

Cho aeR\{0} va neN".Tacé: a” :aLn;ao =la' =a.

Ly thtra v6i s6 mi nguyén cé cac tinh chat twong tw tinh chét cua lay thira
v6i s0 mid nguyén duong.

Chii i: 0° va 0" (n € N") khong c6 nghia.

2. Can bacn

Cho s6 thuc b va s6 nguyén duong n>2.

S6 a duoc goi la can bacn ciasd bnéu a" =b.

Khin1é, b€ R: Ton tai duy nhat mot can bac n ctia so b la Q/E .

Khi 7 chdn va b <0 thi khong ton tai cin bac 1 ctia s6 b.

Khi 7 chin va b =0 thi c6 duy nhat mdt cin bac 1 cia s8 b 1a /0 =0.
Khi n chdn va b >0 c6 2 cdn bac n cua sd thuc b 1a b va —4b .

3. Lity thira v6i s6 mii hivu ty

Cho s6 thuc @ >0 va s6 hitu ty r:%,trongdé meZ; neN, n>2.Khi

m
n m

dé a" =a" =Va



4. Lty thira v6i s6 mii vo ty
Gia st a 1a mot s3 dwong va & 1a mot s6 vo ty va (r,) 1a mot day s6 hitu ty

sao cho lim 7, =« .Khidoé lim " =a”.

n—»+o0 n—>+0

IL. TINH CHAT CUA LUY THUA VOI SO MU THUC

Cho hai s6 duong a; b va m; n e R. Khi d6 ta c6 cac cong thizc sau.

Nhém cong thirc 1 Nhém cong thirc 2
1. a".a" =a™" = "
1. a” =+a :(" a)
am

m—n _ 1 _ -n
an =da (m—()@an—a j z.an.bn:(ab)r1,%.%:@
5 (o) = o (2] L

> — =

b Vb

B. CAC DANG TOAN.
DANG 1:
RUT GON VA TINH GIA TRI BIEU THUC CHUA LUY THUA

Phuong phap:
Str dung phoi hgp linh hoat cac tinh chét cta lay thtra.
Chon a,b 1a cac so thuc duong, x,y la cac sd thuc tuy y, ta co:

a™=a'a’ vy ¢ =

Vidu 1 Tinh 2'; (4,72)’; (-3)"; 2% (~4)".
Loi giai

Ta co:




2'=2; (4,72)' =1; (-3)" =(-3)(-3)=9;
2=2222=16 (-4) =—=—L,
(4 o

Vi du 2. Pua céac biéu thic sau vé dang lay thira

1) Vava (a>0). 2) lzT\/j 3) d%i/%(a,b>0).

.Loi giai
1 1
2 3 3
1)\/a\/;:[a.a2j = azj =a*.

1

N
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160,75 (24)2 23 .
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3)5%/225&015,,15:(2]15
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Vi du 3. Rut gon cac biéu thikc sau day:

1) y(a-5)". 2) N81a*h* (b<0). 3) {fx* (x+1)" (x<-1).

Loi gii

1) \J(a—=5)" =(a-5)".

2) V81a*h* =9a’ |b|=—9a’h (do b<0)

3) {x* (x+1)" =x’[x+1|=—x*(x+1) (do x<-1& x+1<0).
Vi du 4. Tinh gia tri ctia biéu thice P=(5+2v6 )2024 (5-2v6 )2025

Loi giai

Ta co: (5+2£)(5—2J€)=25—24=1.



Do dé6
P:(5+2J8)2°24.(5—2J€)2°25 :[(5+2\/6)(5—2\/6)} (5-2V6)=5-2V6.

Vi du 5. Khong dung may tinh, hay tinh gia tri cac biéu thirc sau
1

Hd= [{32.5; : 247} : {16 : [5§.3§,2im2
2 -{ades o 5455 |

3) C= (251+J5 _52 ).5—1—2\/3 " (81+ﬁ.41_ﬁ) N aaacl

2024

Loi giai
1

305 111\ ])2 3.1 5,
1) A= {32.53 124 ]{16:{5?3?2&} ={32 253

e L, 15
=(32.52.22.2 4)2 =3.52" -

1 71
- L=
3'24 4

1
.24:|2

2)
B={432.8 +(€/3-\/3 3@] = £22.22j3 +[3.35J5 = [ZZT {33]5 o 30
3)

5222 _ 52«5) (23+3«5'2272ﬁ)

C= (251+ﬁ 52 ).57172\5 " (8”\5.417\5) 42 _ ( prev n e

5442
2 :5—l+2:3—

_g_ g1
=5-5 +24+ﬁ s 5

Vidub. Cho a=(2+3) .b=(2-V3) . Tinh A=(a+1)" +(b+1)".
Lo gidi

o R
Taco.a—(2+\/§> —m—2 \/g



b=(2—\6)_l _—\/,—2+\f

Suy ra

A=(a+1)71+(b+1)71=(2—\/§+1) (2+\/_+1> =( —\/5)71+(3+\/§)71
1 1 6

EEEN TN

Vi du 7. Rat gon cac biéu thic sau:

Ja+3ab Ja-+b

1) P= - a>0,b>0).
et a5
att P

2) 0= (a>0).

J2+2
(@)

Loy -
3)K:(x2—y2J (1—2\/£+1j (x>0,y>0).
X X

Loi giai
1)Ta c6
o Nar¥ab Ja—ib_(Ya) +¥ab (da) ~(4B)
Vardh Ya—tb as®  Yadb
Ya(Ya+4B) (Ya—45)(Ya+¥b)
Vardh | da-Ub
fa—(Ya+ 45) =4

~/§+l
12— 2—
AL S 3

.. -4 _
2) Ta co: {(aﬁz )ﬁﬁ _ a(ﬁ+2>(ﬁ_2) 5 =>Q0= e =a .

=da

1

3)Rutgon[x2 j =(Vx- \/_)

(ol -] 155 ()




v k=5 -

Vi du 8. Biét 9" +9 " =23. Tinh 3' +3™".
Loi giai
Ta co:
9 497 =236 3 42337 437 =25 (37 +37) =253 437 =5,

DANG 2:
CHUNG MINH PANG THUC LOY THUA
Phuwong phap:
D& chitng minh ding thiec ta thieong st dung cdc phwong phdp sau :
1.Bién déi twong dwong

A A

3.Bién d6i hai vé'vé dai luong thu’ 3.

Vidul. Chting minh dang thiic \/4-|-2\/§ —\/4—2\5 =2.
Loi gidi

Bién doi vé tréi ta co:
vr=\3+2B 1325+ = [V +1) - [V3-1) =
:<\/§+1)—(x/§—1) =2 =VP(dpcm)
Vi du 2. Chiing minh déng thirc 37+ 52 +3/7—52 =2.
Loi gidi
VT =22 46432 +14+Y-2v2 +6—3J2 +1.
= 3(V2) +3(42) +3vz 41 =(V2) —3(V2) +342 -1
=) =)

:(ﬁ+1)_(ﬁ—1)=2=VP(dpcm).
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Vi du 3. Chting minh rang néu 1< x <2 thi

\/x+2\/x—1 +\/x—2\/x—1 =2.
Loi giai

VT = J(x—1)+2Vx T+ 1+(x—1)—2dx—1+1.
S (N T N (N S e B )
:(J—+1) (1 \/ﬁ)D 1<x<2

2

a’ +23/ab + 4b?

4 1 _1
38,3 2
Vi du 4. Chiing mnh r@fmg a’ —8a’h > ~[1 — 2§/E] =a’.
a

Loi giai
—_ %/;(a—Sb) ‘[2/5—23/3]1
(%/5)2 +2%/E+(2%/3)2 Ya
Va(a—8b) Ja

= <%>2 +%(2%)+(2%)2 | %_2%
o) e,

 a—8b
Vi du 5. Chitng minh déng thtec
1 1 1 1
8b—a a’b? a’—2b?

1 1 2 1 1 2

2a3—b3 4a3+2a3bh3+bh3

ab.

Loi giai

11 2 11 _2
a’b’|d4a > +2a 3b *+b 3
&8b—a

VT =

1 1 1
+(2a 3—=b 3][413—2193

2 1 1 2

6 T 2 T 2
[2a3—b3 4a 3 +2a b 3 +b 3

11 11 11 11

_8—a 4a’b’+2+a’b *+2—4a b’ —a’b * 42
6 8a~' b '

11



8b—a 6 8—a 6ab

= T T = ab=VP.
a b
Vi du 6. Chitng minh dang thitc sau:
1 2
—1+JL+2“—2“ a
14< ) :Ei (a<0).
a —a 2
1+$+4@-@ )
Loi giai
Bién do6i vé trai
1 2a —2a 1 2a —2a
. —1+JL+4@ —242 ): —1+J4@ +242 )'
1+JL¥W?“ 2427 1+J1@“+2+2”)
4
S22 )2 I+ (2942
) 4 —»+ +
1+J1@“+2 ) 2“+2
4
1 “
2A2 —2:2'+1) -y 21| 1-2°
( T 12

]? f”+2a”+g @”+0

(azﬁ—l)(a +a’ + ) e

Vi du 7. Chting minh rang S =a

+1.

Loi giai

5 i,
V7¥=(a3 l)pla;zlwggl; 3+1)::aﬁ—FL:VP(dpan)

DANG 3:
BAI TOAN THUC TE

Phwong phap:
Gia str sO tién gdc la 4 ;1ai sudtla r%/ ki han gt ( c6 thé la thang, quy
hay nam ).
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+ 50 tién nhan dwoc ca goc va lai sau n ki han guila 4 (1 + r)" .
+ 50 tién 1ai nhan duoc sau 7 ki han gui la
A(t+r) — A= Al(14r) -1)

Vi du 1. Ba Hanh guri 100 triéu vao tai khoan dinh ky tinh 1ai kép véi 1ai
suat 1a 8% / nam. Tinh so tién 1ai thu duoc sau 10 nam.

Loi giai
Ap dung cong thtec tinh 13i kép, sau 10 nam sd tién ca goc va 14i ba Hanh
thuvela A(1+r)" =100(1+0,08)" ~ 215,892 triéu dong.
Suy ra sO tién lai ba Hanh thu vé sau 10nam 1a 215,892 —100=115,892
triéu dong.
Vi du 2. Ti 1é tang dan s6 hang nam ¢ Viét Nam duoc duy tri ¢ mte 1,05%
. Biét rang, dan s6 ctia Viet Nam ngay | thang 4 nam 2014 1a 90.728.900
nguoi. Véi tée do taing dan s6 nhw thé thi vao ngay | thang 4 ndm 2030
thi dan s6 ctia Viét Nam la

Loi giai
Dan s6 vao ngay | thang 4 nam 2030 1a: 90.728.900x (1+1,05%)'°
=107.232.574 nguoi.

Vi du 3. Mot nguoi mudn gui tiét kiém & ngan hang va hi vong sau 4 nam
c6 dugc 850 trieu dong d€ mua nha. Biét 1ai suat ngan hang moi thang
trong thoi diém hién tai 1a 0,45% . Hoi nguoi d6 mdi thang phai gt vao
ngan hang toi thiéu bao nhiéu tién dé€ du so tién mua nha ? ( gia st sO tién
mdi thang 1a nhu nhau va 1ai suat trong 4 nam la khong thay d6i).

Loi giai
Gia sit nguoi nay gui tién ¢ thoi diém ¢ nao dd, ké tir thoi diém nay sau 4
nam (48 thang) 6ng mudn c6 sd tién 850 triéu. Nhw vay rd rang ta co thé coi
day 1a bai toan guri tién dinh ki dau thang. Ap dung bai todn 5 ta ¢ s8 tién

Ar
(%) -
|

(14r)|(1+r) -1

phai gtri mbi thang la: m =

13



Theo baira n = 48,7 =0,45%,A =850 thay vao (*) ta duoc

0
m= 850.0,45% =15,833 triéu dong.

(140,45%)|(140,45%)"* -1

Vi du 4. Mot ba me Viét Nam anh hung duogc huong so tién 1a 4 triéu dong
trén mot thang (chuyén vao tai khoan ciia me ¢ ngan hang vao dau thang).
Tt thang 1 ndm 2016 me khong di rat tién ma dé lai ngan hang va dwoc
tinh 1ai sudt 1% trén mot thang. Dén thang 12 nam 2016 me rut toan bd s
tién (gom sd tién ctia 12 thang va s6 tién da gai thang 1). Hoi khi d6 me
linh vé bao nhiéu tién ? (két qua lam tron theo don vi nghin dong).

Loi giai
Néu ban dau gui vao a dong, tir dau thang sau gui thém a dong (khong
d6i) vao dau mdi thang véi 1ai sudt #% trong n thang thi tong sd tién thu
duocla:

a=a+2 (147|147 —1]=4+%(1+1%)[(1+1%)“ ~1]+4=50,73
r

0
triéu dong.
Vi du 5. [Dé thit nghiém B GD&DT 2017] S6 lwgng ctia loai vi khuan A
trong mdt phong thi nghiém duoc tinh theo cong thirc s(7)=5(0).2', trong
d6 5(0) 1a s8 luong vi khuén A lic ban dau, s(¢) 1a s6 luong vi khuan A
co sau ¢ phut. Biét sau 3 phut thi s6 lwgng vi khudn A la 625 con. Hoi sau
bao 1au, ké tir ltic ban dau, s6 luwong vi khuan A la 10 triéu con?

Loi giai

Ta co: s(3)=5(0).2° = s(0) = S(;) = 78,125 nghin con

Do d6 s(7)=10 triéu con =10000 nghin con khi

,_ 10000 _

10000 =5(0).2" = 2' = =
78,125

Vi du 6. Cuong do cuia anh sang ; khi di qua moi trueong khac véi khong
khi, chang han nhuw swong mu1 hay nudc,...sé giam dan tuy theo d6 day
cia moi truong va mot hang s& 4 goi 1a kha nang hap thu anh sang tuy
theo ban chat méi treong ma anh sang truyén di va duoc tinh theo cong
thiee [ =] e voi x la d6 day cta méi truong do va tinh béng mét, I,

14



la cwong dd anh sang tai thoi diém trén mat nudc. Biét rang nuwdc hod
trong sudt c6 p=1,4. Cuong d6 anh sang giam di bao nhiéu lan khi
truyén trong ho do tir 46 sdu 3m xudng dén do sau.
o 1Y
Soe: lim (1+—j =e, e=2,718281828....
X—>+00 X

Loi giai

\ A 7 / © 3A A \ -1,4.3 4,2
Cuong do danhsang d dosau 3m la [, =1 ,.e """ =1,

Cuong dd anh sang & 6 sau 30m 1a 1, = [,.e "* =1 .e™*

4,2
Ta co ;—1: ¢ - 2,6081.10'"° nén cuong dd anh sang giam di 2,6081.10'

42
2

[an.

Vi du 7. E.coli la vi khuan duong rudt gay tiéu chay, dau bung dr déi. Ct
sau 20 phut thi s6 lwong vi khuan E. coli tang gap doi. Ban dau, chi c6 40
vi khudn E. coli trong duwong rudt. Hoi sau bao nhiéu gio, s6 luong vi
khudn E.coli 16n hon 671088640 con?

Loi giai

Vi ctt sau 20 phut (bang % gi0) sO luong vi khuan tang gap doi nén s6
luong vi khuan tang theo quy luéat
N, =N,.2" =40.2" > 671088640 = n > 24 . Vay sau it nhat 24% =8 gio

thi s6 vi khuan dat mitc 16n hon 671088640 con.

C.BAI TAP TU LUYEN.
3

Bai 1: Chohams§ f(x)= (2x2 + 3x+1)5. Tinh gia tri cta f(l)
Bai 2: Rat gon biéu thac
1
a)P:x39/; voi x>0.
5
py@=b":/b véi b>0.

15



4
C)P= \/x3.3/x_4 voi x>0

1
4 P=3""3""09

Bai 3: Tinh

B *0,2_i 0,25 i
a) A=(32) [64] +[27] :
(EiafE eyt (g
et
5 4
Vab aidab
Ya—3p Ya+ib
a+b 3 3 sV e 2 2
d)D:[m—\/ﬁ]<\/_—\/g) VOl a Ib .

Bai 4: Rut gon cac biéu thic sau

a) E_\/(xn+yﬂ)2

| =

3

c C

1 /2

4r xy

Bai 5: Chting minh rang néu \/x2 +3[x*y? +\/y2 +3y*x?* =a thi
2 2 2
x3+ydi=a’.

Bai 6: Chu ki béan ra ctia nguyén td phdng xa poloni 210 la 138 ngay (
nghia la sau 138 ngay khoi lugng ctia nguyén t& d6 chi con 1 nira). Tinh

16



khdi luong con lai cia 40 gam poloni 210 sau 7314 ngay ( khoang 20
nam).

n

Bai 7:Cho biét f(n)= T voi n € Z. Tinh

n

S = f(-1000)+ f(=999) +---+ f (=) + f(0)+ f(1)+---+ £(1000)

D. BAI TAP TRAC NGHIEM

Ciu 1:Tinh gia tri ctia biéu thic K = 0 —
52257 +(0,7)’ (lj
2
A.g. B.ﬁ. C.E. D.ﬁ.
3 3 3 13
CAu 2: Biét rang Jx3x*Alx =x" v6i x>0. Timn.
A.n=2. B.nz%. C.nzé. D. n=3.

1+«/§
a“ﬁ.(awg )
Cau 3: Cho biéu thtec P =

,vOi a > 0.Ménh dé nao sau

a1+\/§
day la dung?
A P=a". B.P=". C. P=a. D.P:Lf.
a a 3
Cau 4: Cho 2" =5. Gia tri cia biéu thitc T = 4" +2°* bang:
A B 12 c. .22
5 5 25 25
Ciu 5: Cho 4" +4™ =34 . Tinh gia tri ctia biéu thtac T :%
AT=2 B.T=—. cr== D.7T=>
4 11 11 13

17



1 1 1 2 1 2025
Cau 6: Tich (2025 !) (1 + I) (1 + Ej (1 + ﬁj duogc viet dudi dang

a”,khi d6 (a;b) 1a cp nao trong cac cdp sau?
A. (2026; 2025). B. (2027;2026).
C. (2023;2022). D. (2024;2023).

Cau 7:Mot khu rimg c6 trit lwong gd 4.10° mét khéi. Biét tdc d6 sinh
trudng ctia cac cay trong rimng d6 1a 4% mdi nam. Héi sau 10 nam khu
ring d6 cé s6 mét khdi gb gan nhat véi s& nao?

A.5,9.10°. B.5,92.10°.

C.5,93.10°. D.5,94.10°.

Ciu 8: Chi Phuwong Anh vay tra gop ngan hang MSB s tién 500 triéu
dong véi 1ai suat 10,8 %/nam, moi thang tra 15 triéu dong. Sau it nhat
bao nhiéu thang thi chi Phuong Anh tra hét no?

A. 39 thang. B. 41 thang.

C. 40 thang. D. 42 thang.

Céu 9:Chu ki ban ra cta nguyén t6 phdng xa ponoli 210 1a 138 ngay (nghia
la sau 138 ngay khoi luwgng ctia nguyén td d6 chi con mot nira). Thoi
gian phan ra phéng xa ponoli 210 dé tir 20 gam con lai 2,22.10"° gam
gan dung véi dap an nao nhat?

A. Khoang 18 nam. B. Khoang 21 nam.

C. Khoang 19 nam. D. Khoang 20 nam.
1+L2+ ! 5
Cau 10:Bai ...: Cho f(x)=e © U pigt rang

m

£(1).£(2).£(3)...r (2025) =" v6i m,n la cac s3 tw nhién va 7 1a

n
phén sd t6i gian. Tinh m —n’

A. m—n*=—1. B. m—n*=1.

C. m—n* =2026. D. m—n* =-2026.
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E. HUONG DAN GIAI

3
Bail: Taco f(1)=62 =616 .
Bai 2:

a)Ta co P=x3-x5=x?=+x.

1 51 4

s 1 4
b)Taco Q=b%:b> =b? * =b>

4 4

4
o)Tacdé P= \/x3 Axt = \/x3 X6 =+x* =x.

d)Taco P= 3'_‘/5,32“/5'9% _giVre2d g4 g

ooyl edat 2T
o[ 0
9 c:W*ﬂj@‘%)_%ﬁf):%%_%:%.

d) Dz(#?—%w;?—%):(%—%)z.
D= (a7 ~ 3@ + Y57 ):(a — 35 = (Va—B) (¥a—¥5) =1.

Bai 4:
a)

E:\/x2n_|_y27r+2x7ryn_4xny7r:\/x27r+y271_2x7ry7r: <xn_yn)2 :x”_y”-
4 1 4 2
a’-a3+a-a® a+ad
b) F=—— 1 T =a
- a+l1

a*-a*+a*-a*

19




1

1 S
a—3a3+2+\/2—a6+€/;

c)Taco 4= Va1 Ja
(%_1)[a§+%_zJ %[%_CEHJ
=a§+%—2+%—a§+1=2%—1.
, J—+1 2—[ & s
d)Taco:P—( \/_2)\/_” aiZ:a

Bai 5: Bién doi twong duong ta co

\/x2+W+\/y2+%/y47:a<:>\/%/x_“(%/x_z+{/y7)+\/i/?(i/y7+i/x_z):a
o (f&)(ﬁﬁ)@ (e +47) =a

2
& 3/?+{/y72 =a3 (dpcm).

Bai 6: Ta co 7314 ngay twong ting 53 chu ki.
Nén khdi luong con lai ctia 40 gam poloni 210 sau 7314 ngay bang

1 53
40 (5) =4,44.107" (gam).

1
‘s , on 27
Bai 7:Tacod f(n)+ f(—n)= + 1
2" +1 i+1
2n

BAI TAP TRAC NGHIEM

:
1D [2¢ [3B [4A [5C [6A [7B [8C [9D [10A]

Cau 1: Chon D

20



-3

3 (1

2:474(37) | =

, ( ) (9) 224 +43°3° 2°+1 33

Tacéd K = ~ == = T=—-
D 0 (1 5754412 5+2° 13
572257 +(0,7) . 5

Cau 2: Chon C

1 1 1 5 1 5 15 4

=3 = =3/ 2 - = —+> =
7 2

Ta cé: VxA/x*Alx =x2 NP x? =x2Vx2 =x2.x0 =x2 6 =x3.
Cau 3: Chon B

)
a2+«/§ .(al—\/g ) ' a2+\6 ) a<17\/§)(1+\/§) a2+\/§. 372 N

Tacéd: P= = = = =—.
1+43 1
a +3 a +3 a1+\/§ a1+\/§ a

Cau 4: Chon A

X

2
Tacé: T =4 4277 =4x.4+%=(2x)2 44245 +§ S04

Cau 5: Chon C
Tacod: 4" +47 =342 42427 :36<:>(2"+2”‘)2 =362"+27"=6
(Do 2°+27">0).
6-3 3 -3

Khi dé: T = = =—.
1—2(2X+2*X) 1-2.6 11

Cau 6: Chon A

1 1 1 2 1 2025
Tac6 (2025!)| 14+~ | [ 142 | o T+ —
1 2 2025

g i 20262025
1 22 72025%%
Cau 7: Chon B

=(2025!) =2026"% . Suy ra a = 2026,b = 2025.
S8 luong gd sau 10 ndm la : 4.10°.(1+0,04)° =592097,714.
Cau 8:Chon C

Sau thang thtr nhat & tién con lai la 7, = 500(1+ 0,9%) -15.
21



Sau thang thi hai s0 tién con lai la
T, =T,(1+0,9%)—-15= 500(1+O,9%)2 —15(1+0,9%)-15.
Sau thang thir n s§ tien con laila 7, =7, (1+0,9%)—15.

=500(1+0,9%)" —15(1+0,9%)"" ~15(1+0,9%)" " —..15(1+0,9%) 15
- 0"
=500(1+0,9%)”—15M
1-(1+0,9%)
" .10
DE T, =0=> (1+0,9%) =—~n=39,81.

Vay sau it nhdt 40 thang thi tra hét no.

Cau 9: Chon D

Goi ¢ (ngay) la s6 chu ki ban ra. Khi d6 ta ¢6 phuong trinh:

20.6) =2,22.10" = ¢t~53.

Cau 10: Chon A

bat g(x):\/1+L2+ !

X (1+x)2

Véi x>0 taco

g(x):J T ) e ) ()

1+— - -
" x* * (1+x)2 x(x+1) x(x+1)

X 4x+l o1

B x(x+l) B x(x+l)_ x x+1

Suy ra g(1)+g(2)+g(3)+-+g(2025)

= 1+l—l + 1+l—l + 1+l—l 4+ 1+L—L :ZOIS—L
2 2 2 3 3 4 2017 2018 2018

22



Khi do

F(D)-f(2) £ (3).nf (2025) = =V e2)relhmei) -

Do d6 m = 2026 —1,n =2026.
Vay m-—n® =2026—1-2026> =—1.
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LOGARIT

A.TOM TAT LY THUYET
I. Dinh nghia logarit.
Cho hai s& duong a, b v6i a#1.58 & théa man dang thiic a* =b duoc

goi 12 logarit co s6 @ cta b vakihiéula log b .
Nghia la: a =log b a“ =D.
Chuay:
o Logarit thap phan la logarit co s6 10. Viét : loglo b=logb=1gb
o Logarit tu nhién 1a logarit co s € . Viét: log b=Inb
o Khong c6 logarit ctia s O vas§amvi a” >0, Va .

o Co s0 cua logarit phai duong va khac 1 (a #* 1)

o Theo dinh nghia cta logarit, ta co: logﬂ 1=0; loga a=1;
log 4" =b, VbeR; A% =ph YheR,b>0.

I1. Tinh chit:
1. Logarit caa mot tich:

Cho 3 s6 duong 4, bp b2 véia#1,tacoe loga(bl 'bz) = logﬂ bl + logﬂ b2

2. Logarit cua mot thuong;:

Cho 3 s8 dwong 4, b,, b, véi a#1, tacéo log, Z—l =log b, —log b,
2

o Pacbiét: véi g, b>0,a=1 log, % =—log, b
3. Logarit cua lity thtra:

Cho g, b>0,a=1,véimoi & , tacoo logab“ =(Z10gub

o Dac biét: loglZ Q/i = lloga b
n



4. Cong thixc ddi co so:

1
Cho3s6dwong a, b, c voéia#1l,c#1,tacodo 10ggb=i€b

log_a

o Dacbiét: log c=

va logab:llogab voi a #0.
i a

c

< B. CAC DANG TOAN.
DANG 1:
TINH GIA TRI CUA BIEU THUC

Phuong phap:
+ Stt dung cong thirc, tinh chat va cac quy tac vé logarit
Vi du 1. Tinh gia tri ctia biéu thitc P =log, 8+log; 27 —logs 5.
Loi giai
Ta co: P =log, 8+1logy 27 —logs 53
=log, 2° +1og; 3* —logs 5° =3+3-3=3.
Vidu?2. Tinh gid tri ctia biéu thtec P = ln(Ze) —log100.
Loi giai
Taco: P=1In(2¢)-logl00 =In2+Ine-logl0* =In2+1-2=1n2-1.
Vi du 3. Tinh gid tri ca biéu thirc P =2% —log 1 3.
Loi giai
Taco: P=2"%>~log ;3 =3—log3% 3=3-2=1.
p , L sl 1 In9
Vi du 4. Tinh gia tri biéu thitc P =logs3.log, 5 3’
n
Loi giai
. In9
Ta cé: P =1logs3.1og, S—H =log, 5.logs3—log, 9
n
=log, 3-log 3% = log, 3-1log,3=0.

Vi du 5. Cho a la s0 thuc dwong, a khac 1 . Tinh gia tri biéu thuc

P=log, \/am :



Loi giai
1 11
Tacd P=log, Vaaa = log, (\/;.i‘/;.%) =log, (az.a“.ag}

7

111 14
=log,a® * ? =log, a® =—.
8
DANG 2:
Bién d6i, rat gon, biéu dién biéu thitc chira logarit

Phuong phap:
+ ap dung cc tinh chat, quy tac tinh logarit, d6i co s§

Vidu6. Véiso duong a tuy y, rat gon biéu thixe log(8a) —log (2a)
Loi giai
; . ) b ,
Ap dung cong thiec log,|—|=log,b-log,c, ta co:
c

log(Sa) - log(2a) =log [i—aj =log4.
a

Vi du 7. Rit gon bi€u thic P =2"2“ +log, (ab) (a >0,a# 1) )
Loi giai
Ap dung cac tinh chét cta logarit ta dugc P=a+b.
Vi du 8. Cho a,b,c,d la cac s thuc duong tuy y. Rat gon biéu thuc:
a b c a
P =log—+log—+log——log—.
By TR TR TR

Loi giai
Véi a,b,c,d la cac s6 thuc duong, ta cé:

abc a a a
P=log| —.—.— |-log—=log| —:— [=logl=0.
Og(b c dj Ogd Og[d dj o8

Vi du 9. Cho a,b la cac s6 thuc duong va a khac 1 . Rut gon biéu thic:
P=log, b+ loga2 be.
Loi giai
V6i a,b la cac s6 thuc duong va a khac 1, ta cé:

P=3logab+6.%logab =6log, b.



Vi du 10. Cho a,b la cac sO thuc duong va khac 1 . Rat gon biéu thirc:

b3
log, (cz3b2 ) ~log, (azj

log2 b+1

P=

Loi giai
V6i a,b la cac s6 thuc duong va khac 1, ta co:

log o’ +log b*—(log, b’ —log, a*
p_log, @’ +log, b’ ~(log, b’ ~log, a’)

log?b+1

2| log, b+
_3+2log,b-3+2log,a log, b

log2 b+1 log2b+1

5 logZ b+1
3 log,b ) 2

- log2b+1 - log, b

=2log, a.

DANG 3:
TINH LOGARIT THEO LOGARIT KHAC
DANG 3.1:TINH LOGARIT THEO 1 LOGARIT KHAC
Vi du 11. Cho log, 2=a . Tinh log, 18 theo a.
Loi giai
Ta co: log, 18 =log, (2.32) =log,2+log,3* =log,2+2=a+2.

Vi du 12. Cho b =log; 3. Tinh log,, 25 theo b.
Loi giai
11
2log,3 ST

Ta c6: logg, 25 =1log,, 5° = 2.%log3 5=

Vidu13.Cho a=log,m v6i 0<m#1.Tinh 4=1log, 16m theo a.
Loi giai
Tt gia thiét ta co:
4 _4+a

A=log,16m=1log, 16+1=4log, 2+1= +1
log, m a

Vi du 14. Cho log,, 3 =a. Tinh log,, 18 theo a.

4



Loi giai
__ . 1 <:>10g23:2—a.
log,12  1+2log,2 l-a

Tacéd a=1log,,3

2a
log,(3*2) 1+2l0g,3 172

B N1—q 1+3a
log,(2’3) 3+log,3 4, 24 3-a
I-a
Vi du 15. Cho log,15=a. Tinh 4=1og,,15 theoa.
Loi giai
Ta cé: log,15=a < log,3+log,5=a < log,5=a-1.

Khi do:log,, 18 =

log;15 1+log,5  a
log,25 2log,5 2(a—1).

Khi d6: 4=1log,,15=

DANG 3.2:TINH LOGARIT THEO 2 LOGARIT KHAC
Vi du 16. Cho log, 5=a;log, 5=>5.Tinh log, 6 tinh theo a va b.

Loi giai
Ta co: log, 6 =log;2+1log,3 = + ! =l+l=a+b.
log,5 log,5 a b ab

Vi du 17. Cho a =log2, b=In2. Hay biéu dién In800 theo a va b.
Loi gidi
Ta cé: In800=3In2+2In10 =3In2+21In2.log, 10.

2In2 =3b+2—b.
log?2 a

=3In2+

S 121
Vi du 18. Choa =log,;11, b=log, 5. Hay biéu dién log,, To theo a va
b.
Loi giai

Ta cé: log,,s % = %(log5 121-log,16) = %log5 11-log, 2.



1 1 1 121 1
Ma a=log,.11=—log.11; log. 2= =—nén log,.—=a——.
gZS 2 gS gS 10g25 b g625 16 b

DANG 3.3:TINH LOGARIT THEO 3 LOGARIT KHAC
Vi du19. Cho a=log,5;b=1og, 7;log, 3. Tinh log, 1260 theo a,b,c.

Loi giai

Ta c6: log, 1260 = 2+ log, 35 = 2+ 108235 _ 5 log;5+10g, 7
log, 6 1+log, 3

Ma log, 5=1log, 3.log,5 =ac nénlog61260:2+ac+b.

I+c
Vi du 20. Cho log, 5 =a; log, 7=b; log,12 = c¢. Tinh log,, 4200.
Loi giai

log,12  2+log,3

Tacod: c=log,12=
S log, 4 2

< log,3=2c-2

log,5 log,5

a=log,5= <> log, 5=2alog, 3

log,9 2log,3
=2a(2¢-2)=4ac—4a

log, (2°.3.5%.7
Khi d6:  log,, 4200 = log, 4200 _ &, ( 2 )
log, 18 log, (2.3 )

_ 3+log,3+2log,5+log, 7

1+2log, 3
B 3+2¢—2+2(4ac—4a)+b _8ac—-8a+b+2c+1
- 1+2(2¢-2) 4¢3

C. BAI TAP TU LUYEN.

Bai 1: Khong stt dung may tinh, hay tinh:

a) log, é



b) log, 2

Q) log3{‘/§
d) log,;0,125
Bai 2: Tinh

a)

b) 27

log\/TZ
¢ 9 '

410g2 3

logg 2

logg 27

d) 4

Bai 3: Rut gon biéu thuc
a) log, 6.log,9.log, 2
b) log, b’ +log , b*

In9

n

Bai 5: Tim cdc s6 thuc duong a biét log, a.log ; a=32.

Bai 6: Cho a, b la cac s6 thuc duwong khac 1 va théa man ab #1. Rut gon
biéu thire P = (log, b+log, a+2)(log,b—log,, b)log, a1

Bai 7: Data =1log,3 va b=log,3. Hay tinh log, 45 theo a va b

D. BAI TAP TRAC NGHIEM

Caul:

Véi moi s6 thue dwong a,b,x,y va a,b#1, ménh dé nao sau

day sai?
1 1
A) log,—= . B) log,(xy)=1log, x+log, y.
x log x
O) log, a.log, x =log, x . D) 10ga£=10gax—logay.
Y

Cho a > 0;a # 1. Tim ménh dé dung trong cac ménh dé sau?
A.log, x" =nlog,x. B.log, x conghia VxeR.
C. log,a=0. D. log, (x.y) =log, x.log, y;Vx>0.



Cho a 1la s8 thiee duong bat ki. Tim khang dinh dtng trong cac
khéng dinh sau:

A. loga’ :%loga. B. log(3a)=3loga.

C. log(3a)=%loga. D. loga’ =3loga.

Cho a la s6 thye duong khéc 1. Tinh 7 = log - a.

A [=—. B. I=-2. C.1=0. D.I1=2.

Cho a,b>0, a#1 théa log, b=3.Tinh P=log , b’
9 1

A. P=18. B. P=2. C.P=—. D. P=—.
2 2

Trong cac ménh dé sau, ménh dé nao dung?

A) log, b* =alog, b v6imoisO a,b duong vaa=1.

B) log, b=

voi moi s6 a,b duwong vaa=1.
log, a

C) log, b +log, c =log, bc véimoi sd a,b duwong vaa=1.

1 ’ N
D) log, b= 089 s moi sO a,b duong vaa=1.
log, b

Choa,b la hai s6 thuc duwong tuy y va b = 1.Tim két luan dang.

A) na+Inb=In(a+b). B) In(a+b)=Ina.lnb.
C) Ina-Inb=In(a—b). D) logbazln—a.
Inb

Cho hai s8 duong a, b (a #1). Ménh dé nao dudi day SAI?
A) log,a=2a. B) log, a“ =«

O) log,1=0. D) %" =b.
Vi cac s6 thue duwong a,b bat ki. Ménh dé nao dudi day dung?
_loga

A) log(ab)=loga.logh. B) logZ
b logh

C) log(ab)=loga+logh. D) log%zlogb—loga.



Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Caul7:

Vi cac so thuc duong a,b bat ki. Ménh dé nao dudi day dung?
A) In(ab)=Ina+1nb. B) n%-1na.
b Inb

C) In(ab)=Ina.Inb. D) ln(%) =Inb-Ina.
Cho a,b,c>0, a#1 vasd a € R, ménh dé nao dudi day sai?
A) log,a‘ =c. B) log,a=1.
O) log, b” =alog,b. D) log, |b—c|=log,b—log,c.
Cho a>0,a#1, biéu thitc D =log ,a co gia tri bang bao nhiéu?

1 1
A) 3. B) 3. Q) —. D) ——.

3 3
Véi a va b lahai s6 thue duong, a =1. Gia tri cua " bang

1
A) b B) %b. Q) 3b. D) b’
Cho hai s8 thiee dwong a, b va a # 1. Khang dinh nao ding ?
A) log -ab= %-‘r log, \/b . B) 2021log, ab=1+log, b**'.
O log, @®°b=2020+log,b. D) log, a®*b=2018(1+log, b).
Néu log4 = a thi log4000 bang
A) 3+a. B) 4+5. C) 3+2a.
Dit a =log,15;b = log, 10. Hay biéu dién log ; 50 theoa vab.
A) log ;50 =(a+b-1). B) log ;50=3(a+b-1).
O log 550 =2(a+b~1). D) log ;50 =4(a+b~1)
Cho a,b,c la cac s6 duwong (a,b#1). Trong cac ménh dé sau,
ménh dé nao la ménh dé dung?
A) log, (%) = %loga b. B) a*“=b.
a

O log . b=clog,b. D) log, c=log, c.log,b.

Céu 18: V6i cac s0 thuc duwong a, b bat ki. Ménh dé nao dudi day dung?



24°

A) logz(T) =1+43log,a+log,b .
3

B) logz(z%) =1+ élog2 a+log,b .
3

O logz(%) =1+3log,a—log,b .

3

D) logz(z%)=1+§log2a—log2b .

E. HUONG DAN GIAI

BAI TAP TU LUYEN

Bai 1: a) log, % =log,(27)=-3.log,2=-3
b)l 1 ! | !
) 0g12= 0g, 2=—5. og22=—5

4

1 1

c)lo (‘/5 =—log.3=—

) log, 708:3=7
d)log, 50,125 =log, 5(0,5)’ =3log,;0,5=3

loga 3 loga 3

Bai2: a) 4°2’=(2%) =2 ) =3=9

3logg2

_ (9log92 )5 _ 25 _ 2\/5
C) 9]0&52 _ ((\/5)4)10&/32 _ ((\/g) log 32 )4 _ 24 _ 16

1
b) 27|0g02 _ (33)log92 _ (95)

d) log,27 =log,. 3’ = glog2 3=1log,3

log)3 loga 3

nén4“s=* =(2*)" =2 )’ =3*=9

Bai 3: a) log, 6.10g, 9.log, 2 = (log, 6.1og, 2).log , 3’ =log, 2%105;2 3 :§
b)log, b* +log , b* =log, b +log, b’ =2log, b* = 4log, |b|

10



Bai4: Taco: P=logs3.log, S—in—z =log, 5.logs 3 —1log, 9
n
=log, 3—-log,. 3% = log,3-log,3=0.
Bai 5: Ta c6: log, a.log ;; a =32 < 2log, a.log, a =32 < (log, a)2 =16

log,a=4
1 -

log,a=-4 a=2"4=—_

{ a=2"=16
16

Bai 6: Ta c6 P =(log, b+log, a+2)(log,b—log,, b)log,a—1

1 +2 logab—M log, a—1
log, b log, (ab)

2
:logab+210gab+1. log, b~ log, b log, a1
log, b 1+log, b

= [loga b+

(log b+1)2 log> b
= a . “__log,a—1=(log b+1).log b.log, a—1=1log b.
log,b 1+log,b B (log, )-log, b.log, 8o

2a

a
log,(3%.5) 2log,3+log,3.log, 5 3 _2ab+a

Bai 7: log,45=

log,(3.2) 1+log, 3 l+a ab+b

Cau 1: Chon A.

V6i moi s6 thuc duong a,b,x,y va a,b#1. Ta co: logalzloga x'# 0 .
X og, x

Vay A sai. Theo cac tinh chat logarit thi cac phuwong an B,C va D déu
dung.
Céau 2: ChonA.

11



log, x c6nghia Vx>0 = ciu B sai
log,a=1 = cau C sai.
log, (x.y) =log, x+log, y;¥x >0 = cau D sai.
Cau 3: ChonD.
loga® =3loga = A sai, D dting.
log(3a) =log3+loga = B,C sai.
Céau 4: ChonD.
I'=log ;a=2log,a=2

Cau 5: ChonC.

Vi a,b >0 nén ta cé: Pzélogabzi.?}:g.
2 2 2

Cau 6: Chon A.

Cau 7: Chon A.
Theo tinh chat lam Mii-Log.

Cau 8: Chon A.

Cau 9: Chon C.
log(ab) =loga+logh

Cau 10: Chon A.

Céau 11: Chon D.

Theo tinh chét ctia logarit, ménh dé sai la log, |b—c|=log, b—log, c .
A . 1 1
Cau 12: Chon C.Tacod: D = loga3 a= gloga a= g

Céu 13: Chon D.Ap dung cong thitc: a°*" =b

Cau 14: Chon C.

12



log - ab=2(log,a+log,b)
=2+2log,b.

2018log, ab =(2018+log, b™")

log, a*”’b =2020.log, a +log, b
=2020+1log, b

Cau 15: Chon A.

log 4000 = log(4.10°) =log4+1og10’ = log4+3=a+3

Cau 16: Chon C.
Ta cd log ;50 =log , 50 =2log, 50 = 2log, (10.5)
32

2(log,10+1og, 5)
2(log,10+1og,15—1log, 3)
2(a+b—1)

Céau 17: Chon D.
Cau 18: Chon A.

Ta co:

24°
logz(T) =log,(2a’)—log, b

=log,2+log,a’ —log, b
=1+3log,a—-log, b

13



HAM S6 MO

II.

.TOM TAT LY THUYET

Ham s6 mii
Chosdthuc a>0 va a=1.
Ham s6 c¢6 dang y =a" dwgc goi la ham s6 mi cos6 a .
Tap xac dinh: D =R.
Tap gia tri: T = (0, +00)
Ham sO lién tuc trén R.
Néu a >1 thiham s y =a* dongbién trén R.

Iima =+ ; lima*=0

X—>+00 X—>—0
Néu 0 <a <1 thiham s§ y =a" nghich bién trén R.

lima*=0; lima" =+

X—>+00 X—>—00

P6 thi ctia ham sé mit

D6 thi ham s6 y = a* di qua diém (1;a), cat truc tung tai diém (0;1) va
nam phia trén truc hoanh

y=a’

oy (0<a<l)

—




B. CAC DANG TOAN.
DANG 1: So sanh cac cip so
Phuong phap:
o V6ia>l ngux<ythh @ <a’,

se A \ x y
o V010<a<1,neux<yth1a >a

Vidul. Sosanh

2 -3
a) 07 3 0.7 b) 5 va 5
NQ) 3
3 3 0,4
o |=] val2 d) 3 va3
(3 =) )
0,3
e) 4% va 647 n 027 45y
Loi giai
2 -3
) 07 <077 o ga=07<1

b) 52\/§<53\/§

[3)& (3j3
o |—=| >—
4 4
d) 30,4 <\/§:30,5

e) 420 <(43)7 =647
g O 2)" <(0,2)° =1

Vidu 2. Sosanh
a) 2%y 320
by 3 va11
o 333" gy 444

-1
Vi du 3. Viét cac s6 sau theo thit ty ting dan : 3° ; (%) ; 3292

13 15
Vi du 4. Tim cac s6 thuc dwong a thoa a’ <a?8



DANG 2: D6 thi cia ham s6 mii

Vi du 5. Xét tinh dong bién, nghich bién cua cac ham s6 sau trén R ?

4 =06y y=(¥0-3)
1 X e)
i
, \E -
yz[gj g 4
C)

2
y=|Z
d) 7

Vidu 6. Vé d6 thi ham s6 y =2" va d6 thi ham s y = (%)

Vidu?7. Chocichams6 y=a", y=b", y=c" (0< a,b, c;tl) c6 do thi
nhu hinh vé bén dudi. Hay so sanh cac sd a,b,c?

y=c'Ay |y=b" yy=a




DANG 3: Bai toan thuec té

Vi du 7. Trong vt li, su phan ra ctia cac chat phéng xa duoc biéu dién boi
t

1\ , s x
cong thtrc m(t) =m, (5] , trong d6 m,, la khoi luong ban dau ctia chat

phéng xa (tai thoi diém ¢ =0 ); T 1a chu ki ban ra (tir la khoang thoi gian
dé mot ntra khai Iwong chat phong xa bi bién thanh chat khac). Chu ki ban
ra ctia Cacbon " C 1a khoang 5730 nam. Nguoi ta tim duoc trong mot mau
d6 c6 mot lwong Cacbon va xac dinh dwgc né da mat khoang 25 lwgong
Cacbon ban dau ctia néd. Hoi mau d6 cd ¢é tudi 1a bao nhiéu?

Loi giai
Ta co: m(t) = (100% —25%)m0 =T75%m,

t

1 5330
Khi d6, ta c6: 75%m, = m, (5) & t=5730-log, ;0,75 ~ 2378 (ndm).



C. BAI TAP TU LUYEN.

Bai 1: So sanh céac cdp s6 sau:
3
a) 2" va (\/5 )
-3 242
b) 0,27 5 0,2

Bai 3: Ham s0 sau day dong bién hay nghich bién trén R ?

r=(2).

2
b) 2

0 9 T

Bai 4: Cho sd thuc a dwong khéc 1. Biét rang bat ki duwong thang nao
song song voi truc Ox ma cat cac d6 thi y=4"va y=a", truc tung
lan luot tai M, N, Athi AN =2A4M . Tim gia tri ctia a ?



O T

Bai 5: SO lugng cuia loai vi khudn A4 trong mét phong thi nghiém duoc tinh
theo cong thitc s5(¢)=15(0).2', trong d6 s(0) 1a s6 luong vi khudn 4 ltc ban
dau, s(¢) 1a s6 lwong vi khudn A4 c6 sau t phut. Biét sau 3 phut thi s6
lwong vi khuan A4 la 625 nghin con. Héi sau bao lau, ké tir ltic ban dau, s6
lwong vi khudn 4 la 10 triéu con?



D. BAI TAP TRAC NGHIEM

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Trong cac khang dinh sau, khang dinh nao sai?
A.Néu a>1 thi a* >a” khivachikhi x> y.
B.Néu a >1 thi ¢ <a” khivachikhi x<y
C.Néu 0<a<1 thi a* >a” khivachikhi x> y.
D.Néu O0<a=#1 thi a* =a” khivachikhi x=y.

Trong cac khang dinh sau, khang dinh nao sai?

A (\/5_1)2017 >(\/§_1>2018' - (\/5_1>2018 ><\/§_1)2017'

2

Ham s6 nao dudi day dong bién trén tap xac dinh cua nd?

2 X X ¥

A.y=(—j. B.y=(£j . Cy=(\2). D.y=(03)"
3 T

Ham s6 nao dudi day dong bién trén R .

A y=t B.yz(%} .

=

C.y:ﬁ. D.y:(gjx.

Puong cong trong hinh sau 1a d6 thi cia ham s6 nao trong bon
ham s sau:
by

A.y:(\/z)x. B. y=x". C.y=2". D. y=x+1.



Cau 6: DO thi hinh bén 1a cua ham s6 nao?
Yy

N

_1'0 X

¢ (). oe(l]

X

A y=(3). B. y:&j .

Ciau7: Chohaihamsd y=a",y=>0" véi a,b lahai s thuc duwong khac
1, Ian lwot c6 d6 thila (C,) va (C,) nhuw hinh bén.

3

y A
(C2) (C1)
0 ~
Ménh dé nao dudi day la dung?
A.O0<a<b<l. B.0<b<l<a.
C.0<ax<l<b. D.0O<b<ax<l.

Cau8: Cho ba s6 thuc duong a,b,c khac 1. D6 thi cac ham s6

y=a",y=b", y=c' duogc cho trong hinh vé bén
YA

y=a y=b, y=c




Ménh dé nao dudi day dang?
A.a<b<c. B.a<c<b. C.b<c<a. D. c<a<b

Cau9: Hinh vé duéi day 1la d6 thi cha cac ham s6 mi
yzax’ysz,yzcx

0 X
Khéng dinh nao duéi day dtung?

A.a>b>c. B.a>c>1>b.

C.bhb>c>1>a. D.b>a>c.

Cau 10: Cho bdon ham sd y:(\/g)x, yz(%] , y=47, y:(ij va béon

duong cong (C,), (C,), (C;), (C,) nhu hinh vé bén. Héi céc 6

thi trén lan lwot twong Gting voi hinh vé nao?

(&) 4 (©)




E. HUONG DAN GIAI

BAI TAP TU LUYEN

Bai 1: So sanh céac cdp s6 sau:
3 3

a) Vi \/5<% nén 22 <2 :(\/5)
b) Vi -3<-2+/2 nén 0,27 >0,27
Bai 2: Ham s0 sau day dong bién hay nghich bién trén R ?
a) Hamsd y = (\/5 )x dong bién
b) Ham s8 y = Gj nghich biégn

\ n 2 * . -
¢) Hamso y= (5] nghich bién

d) Ham s8 y= (ij nghich bién
T

Bai 3:D06 thi ham s6 di qua (2;3) nén 3=¢’ = a = NE)

Bai 4:
Vi AN =24M nén M (x;4"), N(-2x:a7").

-2x

Taco 4" =a <:>4=i2<:>a=l.
a 2
Bai 5:
e ; s(3)
Sau 3 phut ta c6: 5(3)=5(0).2 :>s(0)=7=78125.
Tai thoi diém ¢ s luwong vi khuan 4 la 10 triéu con nén ta co:

5()=5(0).2' < 2 _3(0) 5 10.000.000

2 =1281=7.
5(0) 78125

10
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HAM SO LOGARIT

A. TOM TAT LY THUYET

i_—i

Ham so 16garit

Chosdthuc a>0 vaa=1.

Ham s dang y =log, x dugc goi la ham s6 10garit co s6 a .
— Tap xac dinh: D = (0;+00)

— Tapgiatri: T=R

— Ham s0 lién tuc trén (0;+00) .

— Néu a>1 thiham s6 y =log, x dong bién trén (0;+0).

lim y = lim log, x =400 ; lim y = lim log, x = —©

X—>+00 X—>+00 x—>0" x—>0"
— Néu 0<a<1 thiham s6 y=log, x nghich bién trén (0;+).

lim y = lim log, x =—o00 ; lim y = lim log, x =+

X—>+0 X—>+w0 x—0" x—0"

II. D6 thi cia ham s6 16garit
Db thi ham s§ y =log, x di qua diém (a;1), cat truc hoanh tai diém (1;0)
va nam bén phai truc tung,.

Yy y =log, z Yy
/ y=log, @
© : : © \
(a>1)

(0<a<l)




B. CAC DANG TOAN.
DANG 1: So sanh cac cip so

Phuong phap:
© Voéia>1,néu x<y thilog, x<log, y.

© Véi0<a<l,néu x<y thilog, x>log, y.

Vidul. Sosanh
g) log,,3 va log,,5

log, 9
h) 5 wva logsg

i) log, 5, log, 4

Vi du 2. Tim s6 16n nhét trong cac s6 sau 10g3§; log, g; log, %; logﬁ 2
3

Vi du 3. C6bao nhiéu gia tri nguyén m thoa log, (m” —m+2)>log, 22 ?

2
Loi giai.

Ta cé

2

log, (m* —m+2)2log, 22<>m’ —m+2<22 < m’ -m-20<0-4<m<5.

2 2

Twr d6 suy racé 10 gid tri nguyén m thoa dé bai.



DANG 2: D6 thi ctia ham s6 16garit

Vi du 4. Xét tinh dong bién, nghich bién cua cac ham sd sau trén tap xac
dinh?

h) y= lOgO,6 X k y = logg X
y=log, x ) |

i) V5 y= 1082;
y=log, ;x 1) 4

j)
Hudéng dan giai
a) Ham s6 y =log, , x nghich bién trén khoang (0;+o0)
b) Ham s0 y =log , x nghich bién trén khoang (0;+o0)
NG
c) Ham s6 y =log, ; x nghich bién trén khoang (0;-+x)
d) Hamsd y =log,_ x dong bién trén khoang (0;+o0)
3
1 " R .
e) y=log, —=-log x dong bién trén khoang (0;-+c0)
7 X 4

Vidu5. Vé do thi ham s6 y =log, x va do thi ham sd y =log, x
2

Hudng dan giai

Vi du 6. Cho a va b la cac s6 thuc duong khac 1. Biét rang bat ki duong
thang nao song song vdi truc tung ma cat cac do thi y=log, x,
y=log,x va truc hoanh lan luot tai 4, B va H ta déu co
2HA=3HB (hinh vé bén dudi). Tim h¢ thirc lién hé gitta a va b.



Hudng dan giai
Tacoé: HA=log, x va HB=-log, x.
2HA=3HB < 2log, x=-3log, x

Qlogﬁleoglx:J_:% =Valb=1=d b =1.
b3



DANG 3: Bai toan thuec té

Vidu 7. Cuong d6 tran dong dat M (Richter) duoc cho boi cong thic

M =logAd—log4,, véi A labién d rung chéan tdi da va 4, la mot bién do
chuan (hang s8). Dau thé ky 20, mot tran dong dat & San Francisco c6
cuong do 8,3 do Richter. Cling trong cung nam d6, mot tran dong dat khac
0 Nam My c6 cuong d6 9,3 do Richter. Hoi tran dong dat @ Nam My c6
bién d6 gap may lan bién d6 tran dong dat ¢ San Francisco?

Loi giai

Goi 4, B Tan luwot la bién dd rung chén tdi da tran ddng dat ¢ San Francisco

va 6 Nam My.

Tran dong dat & San Francisco ¢ cuong d6 8,3 do Richter nén
A A A

8,3=logd—logd, < 83=log— < —=10" < 4 =——
4, 4 10*

Tran dong dat & Nam My c6 cuong d6 9,3 do Richter nén

B B B

9,3=1logB—logd, < 9,3=log— & —=10" & 4, =——
gB —log4, ng i 4, 0%

Khi d6 4, = A _ B A oAl apoioa

10 10 B
Vay tran dong dat @ Nam My c¢6 bién do gap 10 lan bién do tran dong dat &
San Francisco.



C. BAI TAP TU LUYEN.

Bai 1: So sanh cac cdp sd: log, 3 va log, J5
Bai 2: Tim tap xac dinh ctia cdc ham s0 sau :
— 2 —_
0 vy =log, (x 1)
d) y=log, (3" —2)
1

Y=/
&) \J2—log, x

Bai 3: Vé d6 thi ham s6

y=log, x
a) 4
b) y=logx
1
y=log,—
X

<)
Bai 4: Mot ngudn am dit 6 O dang hudng trong khong gian c6 cong sudt
truyén am P khong d6i. Biét rang cwong d6 am tai mot diém cach ngudn

moét doan R1a [ = s va muc ceong do am tai diém dola L= logiBen
T 0

véi 1, 1a hing s6. Nhu vay c6 thé thay rang R ludn ti 1é véi 1042, Ap

dung tinh chat nay d€ tinh mutc cuong d6 am tai trung diém M ctia doan

thang AB biét mtrc cwong dd am tai A, B Ian lwot 1a L, =20 dB, L, =60 dB.

va O nam trén doan thang AB.

Bai 5: Cdac nha khoa hoc thuc hién nghién ctu trén mot nhém hoc sinh
bi“mg cach cho ho xem mot danh sach céac loai ddng vat va sau do kiém tra
xem ho nhé duoc bao nhiéu % moi thang. Sau t thang, kha nang nhé trung
binh ctia nhém hoc sinh tinh theo cong thicc M (1)=75-20In(¢+1),t>0
(don vi %). Héi khoang thoi gian ngan nhat bao 1au thi s§ hoc sinh trén nhé
dwoc danh sach d6 dwdi 10%?

Bai 6: Trong mot ban hop ca, coi moi ca si déu hat véi cing ceong do am
va coi cung tan sd. Khi mot ca si hat thi mic cuong do an la 68 dB. Khi ca
ban hop ca cung hat thi do dwgc muic ceong d6 am 1a 80 dB. Tinh sé ca si



o6 trong ban hop ca do6 biét mirc ceong do an L dugc tin theo cong thic

L= IOIOgL. Trong d6 I1a cuong d am va /; la cuong dé am chuan.
1

0

D. BAI TAP TRAC NGHIEM

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cho a la s6 thuc 16n hon 1. Ménh dé nao sau day dung?
A.Ham s6 y=log, x dong bién trén R.

B. Ham s6 y =log, x nghich bién trén R.

C.Ham s6 y =log, x dong bién trén (0;+o0).

D. Ham s6 y =log, x nghich bién trén (0;+o0).

Tim tap xac dinh D ctia ham s6 y =log, ()c2 —2x— 3).
A. D =(-o0;—1]U[3;+0). B. D=[-13].

C. D:(—oo;—l)u(3;+oo). D. D=(—1;3).

Tim tat ca cac gia tri thyc cua tham s& m d€ ham s6
y= log(x2 —2mx + m) cod tap xacdinh la R.

A.m<0; m>1. B. 0<m<1.
C.m<0; m=>1. D. 0<m<1.

Ham s6 nao sau day dong bién trén khoang (0;+0)?

A. y=log j; x. B. y=log, x.

2 2

C. y=log, x. D. y=log, x.

3 4

Cho hai s8 thiee @ va b, v6i 1<a <b. Khing dinh nao dudi day
la khang dinh dtng ?
A.log,b<l<log,a. B. 1<log,b<log,a.

C. log,a<log, b<1. D. log,a<l1<log,b.



Cau 6.

Cau?.

Cau 8.

Cau 9.

Cho cac s8 thue duong a,b v6i a =1 va log, b<0.Khing dinh

nao sau day la dung?

O<b<l<a O<b<l<a
A. B.

O<a<l<b 1<a,b

O<a,b<l1 0<b,a<l
C. D.

l<a,b O<a<l<b

Puong cong trong hinh bén la d6 thi cia mot ham s6 trong bon
ham s6 dwoc liét ké & bon phuwong an A, B, C, D dwéi day.
Hoéi ham s6 d6 1a ham s6 nao?

LAY

A. y=log,x. B.yzlogz(erl).
C. y=log,x+1. D. y=log,(x+1).

Cho a, b, ¢ la cac s6 thuc duong khéac 1. Hinh vé bén la d6 thi
cua baham s6 y=log, x, y=log,x, y=Ilog, x. Ménh dé nao sau

day dung?

A. a<c<b. B. a<b<e.
C.b<ax<c. D.b>a>c
Cho diém H(4;0) duong thang x =4 cat hai d6 thi ham s8

y=log’ va y=log, Tan luot tai hai diém 4, B va sao cho
AB =2BH . Khang dinh nao sau day dung ?



A b=a’. B.a=bh".

C.a=3b. D. b=3a.
J\y
y=log,x
A/
y =log,x
8 —
X\
o 1 4| H ’

Cau10. Hamsd y=log,x va y=log,x c6 dd thi nhw hinh vé dwdi day.

L | y = logpx
/I'y = log,x
3 P
. : y=3
(@] / Al T2 T

DPuong thang y=3 cat hai d6 thi tai cac diém cé hoanh d6 x,,

cay Y NPT T £
X,. Biét rang x, =2x,, gia tri cua 3 bang

B. \3. c. . D. 2.

Az
3

E. HUONG DAN GIAI

@ BAI TAP TU LUYEN

Bai 1:
log, 3 >log, J5

Bai 2:



a) y:10g2<x2—1)
Diéu kién xac dinh: x> -1>0< x<-1 v x>1.

Téap xac dinh 1a D = (—o0;—1) U(1;+0)

b) y =log, (3’” —2)
Diéu kién xac dinh: 3'-2>0& 3" >2 < x> log, 2..
Téap xac dinh 1a D =(log, 2;+).

1
J2-log, x
Diéu kién xac dinh: 2-log, x>0 & log, x <2< 0<x<9
Tap xac dinh 1a D =(0;9).

Q) y=

Bai 4:
M la trung di€m AB=2R, =R, +R,
DoRtilevéi 107 =210 =10"" +107"

-10 =30
~1L,= —2.1<»{%j =20,6dB

Bai 5:

Theo dé ta ¢6: 75-20In(7+1)<10%

< In(r+1)>3,25

= 1t=>24,79

Vay can it nhat 25 thang dé€ s6 hoc sinh trén nhd duoc danh sach d6 dudi
10%

Bai 6:

. ) 1 1
Ta co: L:1010g1i268 va L, =101g1—”=80 A, =nl, :>n=1—"

0 0 1
Goin la so ca si.
1 I/ 1
L —L =10log—t—10log—==10log—=
n 1 g[ g] g]

0 0 1
L-L 80-68

=n —é =10 0 =10 ' =310°~16

10



Cau 2: ChonC.

x>3

Ham s6 xac dinh c>x2—2x—3>0<:>[ .
x<-1

Vay tap xac dinh ctia ham sd'1a D = (—o0;—1)U(3;+0).
Cau 3: ChonB.

a>0
Ycbt < x> -2mx+m>0, VxeR < 5 =0<m<l].
A=m"—-m<0

Cau 4: ChonB. Vicosd a=§>l.

Cau 5: ChonD.

log, b>log, a<log, b>1

Tacc'):b>a>1<:>{ < log, a<l<log,b.

log, b >log, a < 1>log, a

Céau 6: Chon A. .

Céau 7: Chon D.

Dua vao do6 thi thdy c6 tiém can ding x=-1. Loai ddp an A, C
Do thi ham s6 di qua diém c6 toa do (2;1

Cau 8: Chon B.

y = log.x
Ké duong thang y =1 cat d6 thj cacham s6 y=log, x, y=Ilog, x, y=log, x
lan lwot tai cac diém cé hoanh dd x=a, x=5, X=CcC.

Dua vao d6 thi ta thdy a<b<ec.

Cau 9: Chon A.

Tact: AB=2BH & |logj| = 3|10g2| = |logi| = 3|logj

= log), =3log} > b=a’.

Tir d thi ham s ta c6 [log}| = 3]log;

11
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Cau 10: Chon C.
Tt d6 thi, suy ra:

¢ X, la nghiém ctia phrrong trinh log, x=3 nén log, x, =3 < x, =b’.

¢ x, la nghiém ctia phrrong trinh log, x =3 nén log, x, =3 < x, =a’.

3



PHUONG TRINH BAT PHUONG TRINH

MU VA LOGARIT

A.TOM TAT LY THUYET

. : O<a=l
o /=g & q=1hoic .
S(x)=g(x)
. x)<gl(x), khi a>1
o o'V <gt o f( ) g( ) . (cac truong hop dau <;>;>
f(x)>g(x), khi0<a<1
giai twong tw theo quy tac so sanh hai lity thita cting co sd).

O<a#l, b>0
f(x)=log,b
Phuong trinh o’ =p*") < log, o’ =log, b*") & f(x)=g(x).log, b

Phuong trinh o’ =b < {

hoic log, a’'™ =log, b < f(x).log, a = g(x).

Bét phuong trinh @’ <5*") < log, o’ <log, b*") & f(x) < g(x).log, b
néu a>1 hogc log, a’™ > log, b*" & f(x)>g(x).log,b néu 0<a<l1.
O<a=l

f(x):g(x)>0'

log, f(x)=log, g(x) <= {

o log,g(x)=/(x) (0<azl) < log, g(x)=log,a'" < {

f(x)>g(x)>0, khi 0<a<l1
0<f(x)<g(x), khi a>1
phuong trinh mang ddu khac lam tuong tu theo quy tic so sanh 2
logarit cung co s0).

log, f(x)<log, g(x) c{ (cac truong hop bat

g(x) >0 ) g(x) >0
o log, g(x)<f(x) (0<azl) & . néu a>1 hodc .
g(x)< a’t) g(x)> a’t
néu 0<a<1.Céc truong hop khac lam tuong tu.
% Chuy:
B. CAC DANG TOAN.
pANG 1: ’
DUA VE CUNG CO SO

Phuwong phap:
+ Nam vitng khai niém co ban
Vi du 1. Giai cac phuong trinh sau:



a) 272x—3 :(l]x +2
3

3

1 3
b) 9" -2 2=2"2_3>",
Q) logz(x2 —x+2) =1
d) log, (x + 1) +1=log, (3x - 1)
Loi giai
xX“+2
a) Ta c6: 27 =G) S350 =37"2 o ex-9=-x"-2 & x> +6x-7=0
{x =1
= :
x=-7

Vay tap nghiém ctia phuong trinh la {1;-7}.

1 3 3
b)Tacd 9" -2 2=2"2-3"" 9 432 =272 42"

NN +§.9" —2J2.2" +2.2° <:>§.9x =3J2.2"
9Y 9

9
S| = | =——=x=log, ——.
(zJ 22 S ENG)

C) 10g2(x2—x+2)=1<:>x2—x+2=2<:>{

d) Diéu kién xdc dinh x> .

log, (x+1)+1=log, (3x—1) < log, [(x + 1).21 =log, (3x—1)
& 2(x+1)=3x-1=x=3 '
Vay tap nghiém phuong trinh 1a S ={3}.

Vidu 2. Giai cac bat phuong trinh sau:
1
(%) (%)
V5) T\5)0
b) 8.2 (V2
. 1
c) (\/§+2)' > (\/5—2)“1.

d) log, (13-x")22.

Loi giai



1
kS 3
2 ) 2
a) | —| <|l—|.
(ﬁ) (\BJ
Vii<1nénb€{tphu)ongtr‘mh <:>123<:>1_3x
J5 x x

b) 872 > (ﬁ)zx

2 2x 2 2
B4t phuong trinh 872" > (JE ) 23 5 0¥ o 3 S s

20<:>O<x£%

Six+l-x>xoxt-2x-1<0e1-/2<x<1+4/2.
Vay tap nghiém ctia bat phurong trinh 1 § =(1-v2;1++2).
) (\/§+2)H 2(\5—2)5.

x-1 1-x

(\B+2)Hz(ﬁ—z)ﬁ©(£+2)x'lz(ﬁ+2)ﬁ@x—1zl_x

x+1
@(1—x)(x+2)g0c>{x21 .
x+1 —2<x<-1

d) log, (13-x")22.
B4t phuong trinh log, (13 -x’ ) >2 < {

{—JB<x<JB
< =

13-x*>0 x? <13
=
13-x*>9 X’ <4
—2<x<L2.
—2<x<L2
Vay tap nghiém cuia bat phuong trinh log, (13 -x° ) >2 la[-2;2].
DANG 2:
PHUONG PHAP PAT AN PHU

Phuong phap:
, t=a"" >0
f[a"’(x)]=0 (0<a#l) & “
f(t)=0
Ta thwong gap cac dang:
o ma +na’™ 4 p=0.
o ma'W+nb’M1p=0, trong d6 ab=1. Dit t= a’™ (1>0), suy ra

p® =

!
.

. m.azf(““)Jrn.(a.b)f(x)+p.b2f("):O. Chia hai v&€ cho »Y7"™ va dit



/(%)
tz(gj >0.
b

fllog, g(x)]=0 (0<azl) < {tzlogag(x)

f(t)=0

Vidu3. Giaicac phuong trinh sau:
a) 3.9°-103"+3=0.
b) 4x2+x 4 2xz+x+l _3-0.
o) (2-V3) +(2++3) =4.
d) 9)( _ 6)6 — 22x+1 .
Loi giai
a) 3.9"-103"+3=0.
Phuong trinh <> 3.3 -10.3" +3=0.

Dit =3 > 0. Phuong trinh tré thanh 32 —10t+3=0<:>t=% hodc =3,

Véi t=1:>3X=l<:>x=—1
3 3

Véit=3=3" =3 x=1.
Vay S = {—1;1} .
b) 4x2+x + 2x2+x+1 _3 — O .
Phuong trinh tuong dwong véi 47 +2.27 " —3=0.

bat 1:2”2“, t>0. Phuong trinh tro thanh #° +2t—3:0©L_ 3 (1)
x=0

Véi t =1, ta duoc 2“2”’=1<:>x2+x=0<:{ .
xX=-

Q) (2—\/§)x+(2+ﬁ)x=4.

. x - o x « 1
Ta co: (2—\@) .(2+\B) _1.Datt_(2—ﬁ) ,t>0:>(2+\/§) =
Phuongtrinhtréthénh:t+%:4:>t2—4t+1:0<:>t:24_r\/§.
Vc’yit=2—\/§:>(2—\/§)x=2—\/§<:>x=1.
V(yit=2+J§:s(2—\/§)x=2+\/§@(2—\/§)x=(2—\/§)4@x:-l.

d) 9x _6x — 22x+| .



2x X
Phuong trinh 9" -6 =2"" < 9" - 6" =24" & [%j —[%j =2(%).

bat [%j =t v6i >0, phuong trinh (*) tré thanh

t=-1 (I)

P -t-2=0
t=2

Véi t=2<:>(%j =2 x=log;2>0.
2
Vidu4. Giaicac phuong trinh sau:

a) log 2+log, ng.
b) log; (4x)- log (2x)=5.
c) log, (125x).logy; x=1.
d) log} x+4/log, x+1=1.
Loi giai
a) logx2+log2x:§.

biéu kién phuong trinh: x> 0,x#1.

1ogx2+log2x:§<:> +10g2x:§<:>(10g2x)2 —%10g2x+120

log, x
log, x=2 =4
= =
e
Suyra S = {\/5;4} .
b) log; (4x)- log 5 (2x)=5.
Diéu kién: x > 0.
log? (4x)~log ; (2x) =5 < (1+log, (2x))" ~2log, (2x)~5=0

1
logzng

log,(2x)=2  |*72
o log; (2x) =4 o2 (2x) =S
log, (2x)=-2 xX=-—
) log, (125x).log; x=1.

Diéu kién x> 0;x#1.

1
8

2
Ta 6 log, (125x).log;s x =1 < (log, 125 +log, x)(%log5 xj =1



< (3.log, 5+1)log: x=4
Dat log, x =¢ phuwong trinh tuong duong;:

=5
t=1 log. x =
34 =4t +3t-4=0< o] s 1 .
t t=-4 log, x=-4 X=——0
625
d) log} x +4/log, x+1=1.
>0 x>0
Diéu kién & | ©x>—.
log, x+1=0 xza 2

bat (flog, x+1=1, (t20) = log, x=1> -1 ta c6 phwong trinh
(P -1 +t=1 o' 20 +1=0 o 1(f ~20+1)=0 o 1(t-1)(F -2 +1)=0

[t=0 (t/m)
t=1(t/m)
< t=_1+\/§ (t/m)-
2
—_1-+/5
= loai
| 5 (Oal)
Véi t=0 thi log,x=-1<x=2".V0di r=1 thi log, x=0< x=2°.
15
Véi 1= JMfthl :icx 27

Vi du 5. G1a1 cac bat phvzong trinh sau:
a) 37 4 2.(@)” <7.

2 Lrl
b) (1)'%3(1]'* >12.
3 3

c) 64" -13.6"+6.9">0.

d) (3 -9 )(3"—5]\/3”‘ 1<0.

Loi giai
a) 3 +2(\3) <7,

B4t phuong trinh < 3%+ 23"<7<23"-73"+3<0.



bat ¢t =3", 1> 0. Bat phuong trinh trd thanh 2t2—7t+330<:>%£t£3.

:>%S3XS3<:>—log32SxS1.
Vay S =[-log, 2;1].
2 l+1
b) [ljx+3(ljx >12.
3 3
1

bat ¢ = (—) (#>0).Khi d6 bat phwong trinh da cho trd thanh

P +1>12e (1-3)(t+4)>0=1>3.

==

Tt d6 suy ra: Gj >3<:>l<—1c>—l<x<0.
X

Tap nghiém cta bat phuwong trinh 1a §=(-1;0).
c) 64"-13.6"+6.9">0.
Ta co

. . i 2 2x 2 x
64" -13.6"+6.9" >0< 6. 5 -13. 5 +6>0
2Y 3
J— >_
(3} 2 [x<-1
o o
2\ 2 x>1
— <_
3) <3
d) (3 - )(3 —%}/3“ ~-1<0.

biéu kién 3" =120 3" > 1< x>-1. Tacd x=-1 1a mdt nghiém cua bat
phuong trinh.

V6i x> -1, bat phwong trinh tuong duwong véi (32" —9)(3* —%) <0.

Pat 1=3">0, tact (fz—9)(t—2i7jso @(t—s)(t+3)(z—%jso
t<-3

Lsrs?

K&t hop didu kién 7=3* >0 ta dugc nghiém 21—7 <1<3



<:>i33"s3<:>—3s)csl.
27

Vidu6. Giai cac bat phuong trinh sau:
a) loglx—5log, x—6<0.
b) log’; x* —25log . x* ~75<0.

16log,x  3log,x’ 0.

log,x* +3 log, x+1

d) log, (5" +2)+2log , 2>3.

(s*+2)
Loi giai
a) logl x—5log,x—6<0 (1) .
Diéu kién: x>0 (*)
Dat r=1log, x (2).

2)
(1) thanh t2—5t—6£0<:>—1St£6<:>—1£log2xs6<:>%Sxﬁ64.

. 1 " 1
So véi (*) (1)<:>§£x£64.Vay S={5;64]
b) log’; x* —25log - x* —75<0.
Diéu kién x>0.
log’; x* —25log ; x* ~75<0 < 4log; x—4log; x—3<0
1 3 1
& ——<log. x<— < —<x<A125.
5 gs > NG

l6log, x  3log, x’ 0.

log, x*+3 log, x+1
Dat t=log, x .
Bat phuong trinh ¢ dang

16t 6t 21(21-1) o <t<-b
-——< 0 —————
2043 t+1 (26 +3)(¢+1) 0<s<l
_—<10g2x<—1 <x<—
Khi d6 e 22 2
0<log2x<5 l<x<2
d) log, (5" + 2)+ 2.10g(5x+2) 2>3.



Dat log2(5"+2)=t.Do 5"+2>2 véimoi x nén log2(5"+2)>10g22=1hay
t>1.

BAt phuong trinh da cho tré thanh: t+% >3 —3+250(do 1>1)

{t <1
f— .
t>2
D&i chi€u voi ¢ > 1taldy ¢>2. Khido log, (5 +2)>2< 5" >2< x> log, 2.
Vay bat phuong trinh cé nghiém 1a S =(log; 2;+0).
DANG 3:

PHUONG PHAP MU HOA, LOGARIT 2 VE

Phuong phap:
Dua vao dinh nghia logarit.
Vidu?7. Giaicdc phuong trinh sau:
a) 37725 _3
25

b) 3% .4 LI
3X

c) log, (32"" -3+ 1) =x.

Loi giai
a) 3" 725" _3
25
x4
Phuongtrinh 371251 =2 2 =L 30 1
25 3 25725 25"
A . A~ . Ao 2 1
Lay logarit co s0 3 hai v€& ctia (*), ta dugc < log, 3" =log, e
| x=0

o x* =xlog,— < x* —xlog, —=0< :

575 575 x= 1og3i

25
x* px+l 1
b) 374 - —=0.
3x
Ta co

37 4 3% =0 3g oo 10g(3x(“1).4x+1 ) =0 < log3™™™ +log4™! =0.



& x(x+1)log3+(x+1)logd =0
=_1
& (x+1)(xlog3+log4)=0 < tc =—log, 4

log, (3" =37 +1)=x 3" =3 +1=3" © 3" -43"+3=0

3'=3 x=1
<~ L= .
3'\,:1 x:O

d) .
Vidu8. Giaicacbat phuong trinh sau:
a) 10" <e*.
b) 2" <3,
Loi giai
a) 10 <e".

Tacd 10" <e' < 10g(10"2 ) < log(e’) o x*—xloge<0 & xe (O;loge) .
b) 27 <3,
27 <3 o (x—1)2 —2<log,3 < (x—1)* <log, 12
< 1-/log,12 <x<1+,/log,12.
Vay tap nghiém §=|1-flog,12;1+flog, 12 .
DANG 4:
PHUONG PHAP PHAN TiCH THANH NHAN TU
Phuong phap:

A=0
+ AB=0&
B=0
A>0_ . |A4A<0
+ AB>0< hoac .
B>0 B<0
>0 A<0

A
+ AB<0&< hoac .
B<0 B>0

Vidu9. Giai cdc phuong trinh sau:

5)52—4x+3 n 5x2+7x+6 _ 52x2+3x+9 41,

Loi giai

5x274x+3 + 5x2+7x+6 — 52x2+3x+9 + 1 .

10



x? 74x+3)+(x2 +7x+6)

5x2—4x+3 + 5xz+7x+6 _ 52x2+3x+9 1 5x274x+3 + 5xz+7x+6 _ 5( +1.

=x"—4x+3
Dat sy , ta dwgc phuong trinh:
b=x"+7x+6

545" =5 11 &5 45" =595 41 o (5 -1)(1-5")=0 @[Sa =1 @{azO

5'=1 [b=0
Khi dé l:xz Tark3=0 o' 3 . Tap nghiém cua phuong trinh la
¥ +7x+6=0 |x=-1
x=-6
{-6;—-1;1;3}.
Vi du 10. Giai cac bat phuwong trinh sau:

log, x +1log, x >1+log, x.log, x.
Loi giai
a) log, x+log, x>1+1log, x.log, x.
Diéu kién x4c dinh: x> 0. Ta co:
log, x +log, x >1+log, x.log, x < (log, x —1)(log, x—1) <0

{logzx—lso {O<x£2

log, x—1>0 x>3

== & 2<x<3.
log,x-1>0 x=2
log, x—-1<0 0<x<3

C. BAI TAP TU LUYEN.
Bai 1: Giai cac phuong trinh sau:
a) 22)(2—5x+3 :1
b) log,(x—1)=2
c) log,x=log, (x2 - x) .
d) log, x+log,(x—1)=1
e) 3" .47 LY
3X
f 275 =0,01.(10°) .

g) (7+4\/§)x+(2+\/§)x:6.

h) 33+3x + 33—3x + 34+x + 34—x — 103 .
Bai 2: Giai cac bat phuong trinh sau

11



a) 32x+l > 33*3( .
b) log,s(2x—1)>0.

1 X —4x
c) | = <8.
) (2]

d) 3log, (x—1)+10g% (2x-1)<3.

e) log, (log2 (x2 —1)) <-1.
2

1
f) logl (mj > 10g2 (x—7) .

2

2 2
g) log23{x—2%]—logl [x—z%]<2.
3

h) log, (log3 (9’V - 72)) <l1.

Bai 3: Tim tdt ca cac gid tri thuc cua tham s6 m dé€ cac bat phuong trinh sau
nghiém dang véi moi xeR.

2 X2 +2mx+1 2x=3m
@[ G)
e 2

b) ln(2x2 +3) > ln(x2 +ax+ 1).

Bai 4: Tim m d& phuong trinh log, (2018x +m)=log, (1009x) cé nghiém.

Bai 5: Tim tham s6 m d€ phuong trinh 4° +7=2""+m’ + 6m cd nghiém
Xe€ (1;3) .

Bai 6: Tim gia tri nguyén duong ctia tham s6 m d€ bat phuong trinh
gl x| 9 glicirmzer 323 (g nghiém

Bai 7: Cho bat phuong trinh: 9" +(m—1).3" +m >0 (1). Tim tat ca cac gia tri
ctia tham s6 m d€& bat phuong trinh (1) nghiém dung Vx>1.

D. BAI TAP TRAC NGHIEM

Cau 1: T6ng cac nghiém thuc ctia phwong trinh 3% =9 bing

A) -7. B) 5. O 6. D) 7.
Cau 2: Nghiém ctia phuong trinh log, (x+1)=1-log, (x-5) la
A) x=6. B) x=-2. C) x=-2, x=6. D) x=12.

Céu 3: Phuong trinh log, (x2 —2) + log, (5x—8)=0 c6 hai nghiém x,x,.
2
Tong P=x,+x, la

A) 3. B) 0. 0 6. D) 5.

12



x+1
Céu 4: Nghiém cua phuong trinh [2%} =125 la

1 1
A) —. B) 1. —. D) 4.
) 2 ) @) 1 )

3x-1
Cau 5: Phuong trinh 3~ =Gj o6 hai nghiém x,, x,. Tinh xx,.

A) 2. B) -5. Q) 6. D) 6.
Ciu 6: Tong tat ca cac nghiém thuc cta phueong trinh
log, x.log, (32x)+4=0 bang
AL, B) —. Q. D) L.
16 16 32 2
Cau 7: S8 nghiém thuc ctia phwong trinh 4 zi _1-01a
A) 0. B) 1. 0 3. D) 2.
Cau 8: S8 nghiém thuc ctia phuong trinh 3log, (2x—1)~log, (x-5)’ =3

3
A) 3. B) 1. O 2. D) 0.
Ciu 9: Tong cac nghiém ctia phuong trinh log] (3x)+log, (9x)—7=0 béng
244 244

A) 84. B) 28, o 24 D) 224
81 81 3

Cau 10: Tong cac nghiém cua phuwong trinh log, (7 -3 ) =2-x1la
A) 3. B) 7. O 1. D) 2.

Cau11l: Goi a, b (a<b) la cdc nghiém cta phuong trinh 6 +6=2""+3"".
Tinh gid tri cia P=3"+2".
A) 17. B) 7. C) 31. D) 5.

Cau12: Tim m d€ phuwong trinh log;x—(m+3)log,x+3m—-1=0cé 2
nghiém x,,x, sao cho x,.x, =27.

A) m=1.. B)ng.. C) m=25.. D)mz?..

Cau13: Co bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh
9" —(2m—2)3*—m+4=0 c6 hai nghiém phan biét
A) 3. B) 1. O 2. D) V0 s0.
Cau14: Biét rang tap hop tat ca cic gia tri thuc ctia tham s6 m d&
phuong trinh (2++3) +m(2-43) =1 <6 hai nghiém phan biét la
khoang (a;b). Tinh T =3a+38b.
A) T=5. B) T=T7. OTr=2. D) T=1.
13



x?-3x-2
Cau 15: Tap nghiém cta bat phuong trinh [Ej >4 la
A) (—oo;O]U[3;+oo). B) (—oo;O].
O [3;+oo). D) [0;3] )
Cau 16: Tap nghiém cuia bat phuong trinh log, (x2 -3x+ 2) +log, (x—1)<1

3

la

A)S=(2;+oo). B)S=(2;5]. Q) S=[1;5]. D)S=(1;+oo)_
Cau1l17: S6  nghiém nguyén cta bat phuong trinh

log, ;(x—1)+log, ;(11-2x)20 la

A) 2. B) 3. Q) 4. D) 1.

Ciu 18: Cho bidt phuong trinh log, (x2 -x- 2) >log,s(x—1)+1, tim s&

nghiém nguyén thudc doan [0;2021].

A) 2020. B) 2019. C) 2018. D) 2021.
Cau19: Goi S la tap tat hop tat ca cadc nghiém nguyén duong thda man
bat phuong trinh 2732~ 4096 < 0. Tinh t6ng tat ca cac gia tri nghiém

dé

A) 14. B) 12. O 10. D) 8.

Cau 20: Biét tap nghiém cta bat phuong trinh 2.9*-5.6"+3.4" <0 la

(a;b), vOi a,beZ.Tim a+3b.

A) 1. B) 2. Q) 3. D) 4.

Cau 21: S8 nghiém nguyén ctia bat phuong trinh 4log; g— log, x+1<0 la

A) 3. B) V6 s6. O 2. D) 1.

Cau22: Biét rang tdp nghiém cia bat phuong  trinh

(3+5) +(3-+5) <3.2'lakhoang (a;b), hay tinh §=b-a

A) §=2. B) S=3. O S=1. D) S=4.
Cau 23: Tap nghiém caa bat phuwong trinh log, (2x+1)>-1 la

2

L o ) N

Céu 24: Tap nghiém cta bat phuong trinh log, 172X 6 6 dang (a;b).
3
Tinh T=3a-2b.
A)T=0. B) 7=-1. Q) 7T-1. D) 7--2.

14



Cau 25: C6 bao nhiéu s& nguyén duong y sao cho ting véi mdi y cé toi
thi€u mot s6 nguyén x va khoéng qua 3 sd nguyén x thoa man
V2 -4.(5"-y)<0
A) 15501. B) 78000. ) 15600 . D) 15500.

Cau 26: SO nghiém nguyén cua bat phuong trinh
22x2—15,'c+100 _2x2+10x—50 +x2—25x+150<0 1a
A) 6. B) 3. Q) s. D) 4.

Cau 27: C6 bao nhiéu s8 nguyén duong y sao cho tng véi modi y cd
nhiéu nhat 10 s8 nguyén x thoaman (3 -1)(3* - y-1)<0?

A) 2187. B) 59048. C) 59049. D) 2186.

Cau28: C6 bao nhiéu gid tri nguyén cua m d€ bat phuong trinh
log; x +mlog, x >m nghiém dung voi moi gid tri ctia x e (0;+00).

A)Ss. B) 6. Q) 4. D) 7.

Cidu29: Goi E la tap hop tat ca cac s nguyén duong y sao cho ting voi
mdi s6 y c6 khéng qua 4031 s8 nguyén x thoa man
log; x—3ylog, x+2y° <0.Tap E c6 bao nhiéu phan ti?

A6.  B)S. 0 8. D) 4.

E. HUONG DAN GIAI

BAI TAP TU LUYEN

Bai 1: Giai cdc phuwong trinh sau:

a) 22x275x+3 :1

x=1
Tacd 22 =1 225 220 5 2x? _5x43=0 <

3
X =
2

b) log,(x—1)=2
Diéu kién x-1>0 & x>1
Ta co log,(x—1)=2 < x-1=9 < x =10 (théa man diéu kién)
Vay tap nghiém cua phuong trinh da chola S ={10}.

c) log, x=log, (x2 —x) .

15



— R x>0 x>0 x>0
Diéu kién & & S x>1.
xXX=x>0 x(x=1)>0 x=1>0

7 2 2 2 0
Ta cod logzleogz(x —x)<:>x=x —x&x -2x=0< 5

X
X

D&i chiéu diéu kién, phuong trinh ¢6 tap nghiém 1a S ={2

——

d) log, x+log,(x—1)=1
o~ 1.a x>0
Diéu kién S x>1
x—=1>0

Ta c6 log, x +log,(x=1)=1 < log, [ x(x-1)]=1 & ¥ —~x=2 < x" -x-2=0

{xz—l
=

x=2

D&i chiéu diéu kién, phuong trinh ¢6 tap nghiém la S ={2}.

e) 3" .47 LY

3X

Ta cb: 3° 4™ - 3i =037 4" =37 o log, (3“.4)‘*1 ) = log,3™".

< x* +(x+1)log,4=—x < x* +(1+log, 4)x +log; 4 =0 (*).

Do d6 T =xx, +x +x, =—(1+log,; 4)+log, 4 =-1.
B 275 =0,01.(10°) .

(2577 o107 2107 o 8-x =2-Sx o x=—Lx=6
g) (7+4V3) +(2+3) =6.

(7+43) +(2++3) =6 (1)

X X X 2 X
(1)@[(2+\/§)2} +(2+43) —6:0[(2+\/§)} +(2+43) -6=0 (2)
bat t:(2+\/§)x>0
Khi do:

2)er+i-6=0 E::z_s E;q))

Vc’rit=2®(2+\/§)x=2<:>x=10g 2.

(2+ﬁ)
h) 33+3x + 33—3x + 34+x + 34—x — 103 .
33+3x +3373x +34+x +347x :103 (1)

16



(1) 273" +2T7+81.3x 8
3,’(7

X

5 . 1C05i . 1
bat r=3+—2>2,/3.—=2
31 3X

10 27 3 4 4813+ L |=10° (2)
33x 3x

3 X 1 ’ 3x 2x 1 x 1 1 3x 1 3

=t =|3"+—| =37 +3.3".—+3.3% —+= =3 +-=t -3t
3)( 3A 3,‘( 3)( 3)(

e 3 N 10
Khi d6:(2) < 27(t* —31)+ 811 =10 < ¢ =2—7<:>z:?>2 (n)
Vc’yit=£=>3x+iz2 (3)

3 3 3
1 10 y=3 (n)

Dity=3">0.Khidé: (3) = y+—=—<3)"-10y+3=0<= 1

Véi y=3=3" =3 x=1
Vi yzl:>3x=l<:>x=—1.
3 3

Bai 2: Giai cac bat phuong trinh sau
a) 32x+l > 33—)( .

3o 5 33 <:>2x+1>3—x<:>3x>2<:>x>§.
b) log,s(2x—1)>0.
Diéu kién: 2x—1>0<:>x>%(*).

log,s(2x-1)20 e 2x-1<(0,5) & 2x<2 & x<1.

Giao voi diéu kién (*)suy ra bat phwong trinh da cho cé tap nghiém la

1 x?—4x
c) | — <8.
) (2]

Ta co

1 x*—4x 1 x*—4x 1 -3
— <8 — <| =
2 2 2

x<1.
<:>x2—4x>—3<:>x2—4x+3>0<:>{

x>3

Vay tap nghiém cuia bat phuong trinh la S = (—o0;1) U (3;+00).

17



d) 3log,(x—1) +10g[(2x 1)<

biéu kién

2x—-1>0

x>1
x=1>0
& 1<:>x>1(*)

3log, (x— 1)+logf (2x- 1)<3<:>3log3 x—1)+3log, (2x—-1)<3
< log, (x—1)+log, (2x—1) <1< log,[ (x—1)(2x-1) | <1

<:>(x—1)(2x—1)£3<:>2x2—3x—2£0<:>_71£x£2.

So diéu kién (*) suy ra bat phuong trinh c6 tap nghiém la §=(1;2].
e) log, (log2 (x2 - 1)) <-1.
2

Diéu kién: {

log, (x2 - 1) >

X =1>0

O<::>x2 —1>1<:>xe(—oo;—ﬁ)u(\/§;+oo).

-1
log;(logz(x2 —1))S—1<:>10g2(x2 —1)2(%) :2<:>(x2 _1)24

=Xt 25c>xe(—oo;—\/§]u[\/§;+oo).

Giao vdi

diéu kién,

bat phuong trinh c6 tdp nghiém

5= (o ][ i)

1
f) lo —|>1o -7).
) g;(x2+4 5) g (x=7)

{x—7>0
= 2
X" +4x—

oo fs-2

2 2
2x —log, x—Zi <2.
3 3 3

18
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5>x-7 {

x>7
x>7
5 SH|lx<2x>7
x"+3x+2>0

x>-1

la



2x* 2x*
log”.| x—=—— |-1lo x—|<2
g{ J g;[ 3]

2 2
x—i>0
3
= 5y
—1<log3(x—ij<2
3
0<x<E
& oS —<x<]
—<x<l1
2

h) log, (10g3 (9‘” - 72)) <lI.
Ta co: log, (10g3(9“ - 72)) <1

9" -72>0
O<x=1 9" >173
= =
log,(9" -=72)>0 log,(9" -72)<x

log, (9" =72)<x
x>log, 73
=
x<2
Bai 3: Tim tdt ca cac gid tri thuc cua tham s6 m d€ cac bat phuong trinh sau
nghiém dang véi moi xeR.

2 X2 +2mx+1 e 2x-3m
a) | — < =
e 2

X2 +2mx+1 2x-3m X2 +2mx+1 —2x+3m
[g] < (E] = (gj < (EJ & X+ 2mx+1>-2x+3m
e 2 e e

o x*+2(m+1)x+1-3m>0 (*).
Bat phuong trinh ¢6 nghiém dung véi moi x € R khi va chi khi bat phuong
trinh (*) c6 nghiém dung véi moi xeR.
A'<0 m’ +5m<0
= = < me[-5;0].
a>0 1>0(1d)
Vay me[-5;0] thoa yéu cau bai toan.

b) ln(2x2 +3) > ln()c2 +ax+1).

< log, 73<x<2
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5 , ¥ +ax+1>0
ln(2x +3)>ln(x +ax+1),Vxe]R<:> ,VxeR
23 +3>x* +ax+1

=a’-4<0
oS -2<a<2.
=a’-8<0

Ay

X Hax+1>0 (1)
A

,VxeR<
xz—ax+2>0(2) {

@)

Bai 4: Tim m d€ phuong trinh log, (2018x +m) =log, (1009x) c6 nghiém.
2018x +m=6'

Dit log, (2018x+m)=log, (1009x) =t =4~ "0 =24 +m=6
1009x = 4'

Sm=-2.4"+6".

Dit f(1)=-2.4'+6'.Taco: f'(t)=6'In6-2.4"In4.

Xét f'(¢) =O:(%j = 21n64 =log 16 < 1 =log, (log,16).

2
Bang bién thién:

: —x log;; (log;16) +x

f’(x) S 0 +
+o0 A +o0

o | T f:rdlogi (logs16) | _—"

J

Phwong trinh  f(f)=m 6 nghiém khi va chi khi

mzf(log3 (log616) ~-2,01.

2

Bai 5: Tim tham s6 m d€ phuong trinh 4* +7=2""+m’ +6m c6 nghiém
xe(l;3).

Tacd: 4 +7=2""+m* +6m=4"-82" =m* +6m -1 (1)

bat 2 =¢ , véi xe(l;3) thi te(2;8).

Phuong trinh da cho tré thanh ¢ -8t =m’ +6m -7 (2),

Xétham s6 f(1)=1"—8t,1€(2;8),

Taco f'(1)=2t-8; f'(t)=01=4€(2:8),

Laicé f(2)=-12; f(4)=-16; f(8)=0.

Ma ham f(t) xac dinh va lién tuc trén ¢ (2;8) nén —16< f(t) <0,

Do d6 phuong trinh (2) ¢ nghiém trén € (2;8) S -16<m’ +6m—-7<0

S -T<m<],

Bai 6: Tim gia tri nguyén dwong ctia tham s6 m d€ bat phuong trinh
gVt e | 9 glarimzer 323 (6 nohiem

biéu kién x* —3x+m>0.
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9\/x2—3x+m n 2.3\/x273x+m*2+x < 32;(—3 P 32\/m +%.3\/m+x 21_7.32x

Vi 3% >0,Vx e R nén chia 2 v& bat phwong trinh cho 3>, ta duoc:

24x?=3x+m Vx2-3x+m+x
= 3 - +Z3 - < L = 32\/)( —3x+m-2x +g.3\/x —3x+m—x _L < 0
3™ 9 3™ 27 9 27

<

- 32(\/m—1) + §‘3m—x

[2 2 [2
(3 X —3x+m—x) +§3 X" =3x+m-x _L< 0

1
-——<0&
27 27

Dt 1 =37 (diéu kién: 1> 0), b4t phwong trinh tré thanh:
, 201 1 1
tr+—t-——<0& —<t<—
9 9

o 1A , 1 Nyl U
So diéu kién, ta co: 0<t<§<:>3 v <§=3 ‘oxt =3x+m-x<-2

XX =3x+m=>0 XX =3x+m=>0
X =3x+m<x-2x-2>0 S<x>2 =4-m>2Sm<
X =3x+m<x’—4x+4 x<4-m

Do m nguyén duong nén m =1 thdéa man.

Tht lai ta c6 m =1 thda yéu cau bai toan.

Bai 7: Cho bat phuong trinh: 9% +(m—1).3" +m >0 (1). Tim tat ca cac gia tri
ctia tham s6 m d€& bat phuong trinh (1) nghiém dung vx>1.

bat t=3". Vi x>1=1¢>3 Bat phuong trinh da cho thanh:

t* +(m—1).t+m>0 nghiém dung v¢>3

2

=

>—m nghiém ding Vr>3.
t+1 e &

Xét ham sd g(t):t—2+i,w23,g'(z)=1—

>0,Vt>3. Ham s0
t+1 (1+1)

2

dong bién trén [3;+0) va g(3):%. Yéu cau bai todn tuwong duong

3 3
-m<—-—-m=>——
‘ 2
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Cau 1: Chon D
U _ il oy 3 30 o (2 3y 184y -2 > x* —Tx+10=0

=2 > . ‘A P \ )
= {x 5 Vay tong hai nghiém ctia phuong trinh la 7.
X =

Cau 2: Chon A

x+1>0 x>-—1
i < x>5.
x—5>0

log, (x+1)=1-log,(x—5)
< log, (x+1)+log, (x—5)=1
< log, (x+1)(x-5)=1
< (x+1)(x=5)=7
S x’—4x-12=0
{x=6
&
x=-2

So véi diéu kién, phuwong trinh da cho ¢6 1 nghiém x=6.
Céau 3: Chon D

Diéu kién {
x>5

x>+2

A : -2 [
biéu kién o >0<:> x<_\/5<:>x>§.
5x—-8>0 8 5
x>=
Véi diéu kién trén ta c6 phuong trinh
log, (x* —2)+log, (5x~8)=0
2

< log, (x2 — 2) —log, (5x—-8)=0
< log, (x2 — 2) =log, (5x—8)

=2
=% —2=5x—8<:>x2—5x+6=0<:{x 3 (Thoa man diéu kién trén).
Y=

Vay tong P=x,+x,=2+3=5.
Cau 4: Chon C

x+1
Ta cb: [2%) “125 e (52) 7 = (5°)
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&5 =5 <:>—2x—2=6x<:>x=_%'

Cau5: Chon D

3x-1
Ta c6 3° =(éj &3 =3 o 4= bx 42 X +6x-6=0
Do A=36+4.6=60>0nén phuong trinh da cho c6 2nghiém x,,x,.
Theo hé¢ thttc Vi-ét xx, =—6.
Céau 6: Chon B
Diéu kién xac dinh: x>0.

Khi do log, x.log, (32x)+4=0 < log, x.(log, x+5)+4=0
1
, log, x=-1 )
< log,x+5.log, x+4=0 < = .
log, x=—4 o 1

16
Do d6 tong tat ca cac nghiém ctia phuirong trinh da cho bang %

Cau 7: Chon B
3 4 3

Tach: 472> 1—0e 2 _° _1-9
2% 22x X
2x X 21: X
27432 -4=0<| =2"=1=x=0.
Cau 8: Chon B
S 1A a. 2x—1>0
Diéu kién xac dinh: S x>5
x=5>0

Vi diéu kién trén phuwong trinh twong duong:
log, (2x—1)+log, (x—5)=1 < log, [ (2x-1).(x—5) ] =1
< (2x-1).(x-5)=3 ©2x* —11x+5=3
‘o 11-+105 (tm)
= 4 . Vay phuong trinh c6 1 nghiém thuc.

o 11+4x/105 (ktm)

Cau 9: Chon C

Xét phuong trinh log; (3x)+log, (9x)-7=0 (1)
DK: x>0.

Phuong trinh
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(1) < log; (3x) +log, (3x) +log,3-7=0

< log; (3x)+log, (3x)-6=0 .

Dt 7 =log, (3x)

log, (3x)=-3
log, (3x)=2

=
Phuong trinh (1) tré thanh 7’ +:-6=0 <:{

-3
hodc {

3x=3" x:L

Ax = 3 < x:_fl (thoa man) .
244
Tong cdc nghiém cta phuong trinh (1) la o7 * 3= 31
Cau10: Chon D
2
Ta co: log3(7—3")=2—x<:> 7-3"=3"<7-3" -3

3*
7+\/E 7+\/E
3
2 = 2 .
7-J13 7-J13
5 >0 x =log, 5

7+13 7-J13 7413 7-13
5 +log, 5 =log, )

2

3=
& -374+73-9=0<
3=

>0 x=log

Khi d¢6 log,

J=10g332=2.

Vay tong cac nghiém ctia phwong trinh da cho la 2.
Cau1l: ChonD
6" +6=2""4+3"" 273" 2 3 160 2*(3)‘ —2)—3(3* —2):0

3*-2=0 [3*‘:2 {x=log32
= = .
2*-3=0 2" =3
Vi a<b nén a=log,2, b=log,3.
Vay P=3"+2" =32 42" =243=5.
Cau12: Chon A
Ddt 7 =log, x
Phuong trinh tr6 thanh : * —(m+2)1+3m—-1=0
Phuong trinh c6 hai nghiém < A>0
o (m+2) —4(3m-1)20
oSm'-8m+8>0
m>4+22

m<4-22

@(3"—2)(2)‘—3):0 @{ ¢ log.3
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x,.x, =27

<313 =27

<31 =27

& 3" =27 (Vi—et)

< m+2=log,27

< m=1(nhan).

Cau 13: ChonB

Dit 1=3"(¢>0). Phuong trinh 9" —(2m-2)3"-m+4=0 c6é hai nghiém
phéan biét khi va chi khi phuong trinh ¢ —(2m—-2)t-m+4=0 c6 hai
nghiém duong phan biét.

A=(m=1+m-4>0 (m’-m-3>0

<><85=2m-2>0 S<im>1
P=—m+4>0 m<4
1-13
m<
2
1+\/E
m> 5
1+\/ﬁ
= = 5 <m<4
m>1
m<4

Vay c6 mot gia tri nguyén ctia m 1a 3 thoa man yéu cau dé bai.
Caul4d: ChonC
1

Dat (2+V3) =1, (1>0) =(2-+3) =~

Phuong trinh trd thanh ¢+- =1 > —1+m =0 (*).
t

Phuong trinh da cho ¢6 hai nghiém phéan biét khi va chi khi (*) c6 2
A=1-4m>0

nghiém duong phan biét< <t +1,=1>0 <:>O<m<%.
tt,=m>0

Do do a=0;b=%:>T=3a+8b=2.

Cau15: ChonD
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x?-3x-2 x?-3x-2 -2
Ta co: [lj >4 & (l > lJ
2 2 2

& x’-3x-2<2x"-3x<0 < 0<x<3.
Cau l16: ChonB
Tacélog3(x2—3x+2)+logl(x—l)sl
3
< log, (x2 —3x+ 2) —log,(x—1)<log,3
< log, (x2 —3x+ 2) <log,[3(x-1)]
) x*=3x+2>0
<0<x —3x+2£3(x—1)<:>
x*—6x+5<0
x<1
Sqlx>2 o 2<x<5.
I<x<5
Vay bat phuong trinh da cho 6 tap nghiém S =(2;5].
Cau17: ChonB

N 11 ,
Diéu kién 1<x<?. Tacd log, (x—1)+log, (11-2x)>0

x—1 <1
11-2x
x<4
3x-12
& <0 11
11-2x x>—

Két hgp diéu kién suy ra 1<x<4
Vay bat phuong trinh ¢6 3 nghiém nguyén .
Cau 18: Chon B
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log, (x2 —x- 2) >log,s (x—1)+1

<:>10g2(x2 x— 2) og, (x=1)+1

2

<:>log2(x2 x- 2)+log2(x 1)>1
@logz[(x —x—Z).(x—l)]Zl
XX —x-2>0

S<x—1>0
(xz—x—Z)(x—1)22

X’ -x-2>0

Sqx—1>0

X =2x=x>0

[x<-1
[ x>2
&qx>1
1-V2<x<0
_x21+\/5
S x21+2
Vi x la s6 nguyén va thudc doan [0;2021] nén x e {3;4;....;2021} .
Vay c6 2019 gia tri .

Caul19: ChonC

Ta c6 27512 4096 < 0 < 27 12 < 4096

27 12 oy 55 4+12<12 & XX —5x<0 < 0<x<5.

Do x nguyén duong nén x e {1;2;3;4}, suy ra S ={1;2;3;4} . Vay tong tat ca
cacgiatricta S la 1+2+3+4=10.

Cau20: ChonC

Ta co:

29" -56"+3.4"<0

@2.(2j —5.(§j +3<0.
4 2
<:>1<[3j <§<:>0<x<1
2 2
Vay tap nghiém bat phuong trinhla S =(0;1) suyra a=0;b=1=a+3b=3
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Cau 21: Chon A
TXD: D =(0;+).
Ta cé

4logi§—log2x+1S0

1 X
= 4.Zlog§5—log2x+1£0

<:>(10g2x—1)2 —log, x+1<0

Dit r=log, x, tadwoc: (1—1) —t+1<0& 2 3 +2<01<1<2.
Suy ra 1<log, x<2 < 2<x<4 (Thoa man DKXD).

Vay bat phuong trinh ¢6 3 nghiém nguyén x=2,x=3,x=4.
Cau22: ChonA

Taco (3+45) +(3-+5) <32". @(32\5}"{336)* <3.
3445
2

Déttz( j véit>0.

3+\/§
<

2

t
3-5 (3+5) 3+45 | 3.5 | 3445
= < < > = Og3+ﬁ T <x< 0g3+\/§ T

2 2
o -1<x<l :>(a;b)=(—l;1) =35=2.
Cau 23: ChonD

1
St+-<3 o -3+1<0 < t

3-5
<
2

2 2

2x+1>0 x>_l

, _ 2

Tacd log, (2x+1)>-1< 's )
B, (2 +1) 2x+1<(lj

2 x<—

2
Vay tap nghiém ctia bat phuong trinh da chola S = (—%,%j .

Cau24: Chon A
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- 1—2x>0 1—2x>0
Bat phuong trinh log, Ts0e ¥ SO
= 1-2x 1-3x

3 <1 <0
X X

1 1
S —<x<—.
3 2

1) )T ]

Nén tap nghiém cta bat phuong trinh 1a S = (E’Ej = ‘;’ .
hb=—

2

Do d6 T=3a—2b=3%—2%=0.

Cau 25: ChonD
Diéu kién xdc dinh: 2" >4 < x>2 .

Xét yeZ'
- 2" -4>0 x>2
V2 -4(5-y)<0 = o .
5-y<0 x<logsy

Tt yéu cau bai toan suy ra: 3<log, y<6 < 125< y<15625.
Vay c6 15500 s6 nguyén duwong y thoa yéu cau bai toan.
Cau 26: Chon D

Ta c6 22715100 07+ 10v50 4 32 95x+150<0.

5 QRS0 10050 | )2 —15x+100—(x2 +10x—50) <0.
Dit a=2x*—15x+100, b=x> +10x—50.

O<x<l
2

xX>—

x<0

Khi d6 bat phwong trinh tré thanh: 2°-2"+a-b<0 < -2°-a>-2"-b

(1)
Xétham s§ f(1)=-2'—t c6 f'(t)=-2'In2-1<0 v6i VieR.
Suy ra f(¢) nghich bién trén R.

Bit phuwong trinh (1) <<a<b < 2x°-15x+100<x’ +10x-50

< =25x+150<0 < 10<x<15.

Ma xeZ nén xe{11;12;13;14} . Vay bat phuong trinh c6 4 nghiém nguyén.

Cau 27: Chon D
Taco (37 —1)(3" -y -1)<0 < (3*3"-1)(3" - y-1)<0 (1)

. A A 1 gy .
Vi y nguyén duong nén y+1> 7 khi do ta co:
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(1)<:>3L4<3x<y+1<:>10g3$<10g33x<10g3(y+1)

<:>—4<x<1og3(y+1)<:>xe(—4;log3(y+1)).

Ung véi mdi s8 nguyén duong y cé nhiéu nhat 10 s§ nguyén
xe(—4;log3 (y+1))

< 0<log,(y+1)<7 <1< y+1<3" <0<y <2186.

Vay c6 2186 gia tri nguyén y thoa man yéu cau bai toan.

Cau 28: Chon A

Dat 7 =log, x. Véimoi x e (0;+) tacod teR.

Bat phuong trinh log? x + mlog, x> m trd thanh ¢ +mt—m>0.

log; x +mlog, x > m nghiém dung voi moi gid tri ctia x e (0;+o0)

St +mt-m>0,VteR

< A<0

Sm'+4m<0

& -4<m<0.

Vay m E{O;—l;—2;—3;—4}.

Cau 29: Chon A

biéu kién x>0.

Dit 7 =log, x, bat phwong trinh tro thanh ¢* -3y +2y* <0 (*).

A :(3y)2 —-42y*=y*>0,VyeZ", tam thitc c6 hai nghiém t=yvi=2y.
Do d6 (*)< y<t<2y hay y<log,x<2y < 2" <x<2.

Vix,yeZ nén xed={2"+1;2"+2;..:2" -1} .

SS phan tir ctia tap A la (2 —1)— (2" +1)+1=2" -2" 1.

Gia thiét bai todan c6 khong qua 4031 s6 nguyén x nén ta co:
2% —2¥ —1<4031.

&2 2" -4032<0 & —63<2" <64 < y<6.

Vi yeZ' nén yeE={1;2;3;4;5;6}. S0 phan ti ctia tap hop E la 6.
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BAI TAP ON TAP CUOI CHUONG VI
A. BAITAP TU LUAN

B.
Bai 1. Tim tap xac dinh ctia cdc ham s sau?
a) y=log,(2x—x*) d) y=+3"—1-log,(x—2)
S _
b) y=2"" o y=log, 1
) | 10—x s x+l1
C =log, —
4 &2 x> —=3x+2

Bai 2.Tinh gi4 tri cac biéu thirc sau

a) 4=1log(100a’) biét 1oga=§;

3
b) B:b—9+loga Nab véi a,b la cac s6 thuc duwong va a>1,
a b
a#b thoaman log, b=3;

2020 2020
Q) C=ln(2\/§+3) +1n(3—2ﬁ) ;
d) D=1+2%log ;5 2+3" logy; 2+....+ 2018 logu,y; 2;

Bai 3.Tinh gid tri cac bi€u thitc sau theo biéu thitc da cho
a) Tinh log16 theo a =log2;
b) Tinh log9000 theo a =log3;
c) Tinh log, 2 theoa =log,9;
d) Tinh log,, 24 theo a =log, 27;
Bai 4.Tinh gi4 tri cac biéu thirc sau theo cac biéu thire da cho
a) Tinh log, 5 theo a =log, 5;b =log,5;
b) Tinh log,,;30 theo a =log3;b =1log2;
c) Tinh log,, 1350 theo Choa =1log,,3;b=10g,, 5.
d) Tinh log,,, 63 theo a=1log,3;b=1log;5;c=log,;2;
Bai 5.Giai cac phuwong trinh sau:

1
a)3 =—; b) 2> =3;
) 5 )

C) ex2—2x—3 — 1 ; d) 2x.15x+1 — 3x+3 )

Bai 6.Giai cac phuwong trinh sau:



a) loglxzé; b) 10g3(2x—1)=2;

C) log(x—l)2 =2; d) log, [x(x—l)]zl;
e) (x—2)[log,;(x* =5x+6)+1]=0;

f) log, x +1log, x +log, x =log,, x.
g) log,(9-2%)=3-x;

h)log,(3* ~8)=2—x.

Bai 7.Giai cac phuong trinh sau:
a) 3x—1 — 27 b) 4x—1 — 83—2):}

C) 2x2—x—4 :%, d) 3.5x—2x2+1 — 5'3—2x2+x+1'

a(s+2¢§fz“2=(3—2J§f33

Bai 8.Giai cac phuwong trinh sau:
a) log(x* —6x+7) =log(x—3);
b) log, x +log,(x-1)=1;
c) log,(x+3)—log,(x-1)=2-log, §;
d) log, x+logﬁ x+log,, x=6;
e) log,,(x-1)+log,,(x+1)= 1+logl/ﬁ(7 -X);

f) log, (x-i—l)2 +2=log ; Ja=x +log, (4+x)3.
Bai 9.Giai cac phuwong trinh sau

a) 12.3" +3.15° -5 =20 ;

b) log, (3x—4).log, x =log, x ;

c)2°423" -6"=2;

d) 5x2—4x+3 +5x2+7x+6 _ 52x2+3x+9 +1;

e) 2x2+x—1 o 2x2—1 — 22x o 2x



Bai 10.Giai cac phuwong trinh sau

2 X X
a) 2* 4 =5X_2; b5 =7";
Q) 283 = % ; d)5*.81 =100.
Bai 11.Giai cac bat phuong trinh sau:
a) 2 <5; b) [%) >27; Q) 3 >3
1 x"=2x 1
d) 2¥7'<8; e)| — >—; f) 3.5 <75.
2 8
Bai 12.Giai cac bat phuong trinh sau
a) logx>1; b) log, x>2;

2
c) log, (2x+1) <1;d) log, (x2 —2x) <0.

Bai 13.Giai cac bat phuwong trinh sau

Jx2
x= x— x? —x— 1 -X
a) 37 >27; b) 5 P> 5, Q) (Ej >3
x 2x
d) (éj > 3+ e) 327\/xz+5x—6 > 3% .

Bai 14.Giai cac bat phuwong trinh sau
a) log, (x—3) >log, 4;
2 2

2

b) log(3—2x)>log(x+1).
¢) Inx’ 22ln(x+1);

d) log, x* > —3log, (x-2);

3

1
e) log, (4x—-9)>1lo ;
) gg( )>log: 15

f) logys (x+1) <log, ,; (—2x+4);
g) log, (x+1)—2log, (5—x)<1-log,(x—2).



Bai 15. a. Tim tat ca cac gid tri thyc cta tham s6 m dé€ bat phuwong trinh
2 ¥ +2mx+1 e 2x-3m

[—j < (Ej nghiém dang véi moi x e R.
e

b.Tim tat ca gid tri cta tham s6 thuc m sao cho bat phuwong trinh

9" — 2(m + 1).3X —3-2m >0 nghiém dang v6i moi s6 thuc x.

C. BAITAP TU LUAN
Caul. Véi a lasd thuc bat ki, dang thiic nao sau day sai?

INNTIM NS B) \10° =107 .

2

O (10°) =100". D) (107)" =10
Cau2. Choa>0, b>0 va x, y la cacso thucbat ky. Déng thttc nao sau

day dung?

A) (a+b)x=a"+bx. B) ™ =a"+a’.

0 (%) —a" b D) a'b” =(ab)” .

Cau3. Cho a la s6 thuc dwong va m,n la s6 nguyén duong (m,n>2).
Déng thttc nao sau day dung?
A) a =¥a . B Y44z
(1/5
Q) Yarla =" . D) ¥a" =a".
Cau4. Cho x>0.Biéu thitc P=x3/x bing
u 10
A) x°. B) x° .

1 8

Q) x°. D) x°.
Cau5. Cho x>0.Biéu thitc P=3x*¢x bing

2 7
A) P=x3. B) P=x'2.
31 3

C) P=x'2, D) P=x*.

Cau6.  Cho (vV2-1)' <(v2-1)". Khi d6, khing dinh nao sau day la
dung?
A) m=n.B) m<n. C) m>n. D) m<n.

Cau7. Tim tap tat ca cic gid tri ctia a d€ Va’ >a’?



Cau 8.

Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

A) (0;+oo). B) (0;1)_ Q) (1;+oo). D) [i,gj

1
Tap xac dinh D cia ham s6 y =(x—1)3 la:

A) D=(l;+oo).B)D=R C)DzR\{l}. D)Dz(—oo;l).
Tim tap xéac dinh D ctia ham s& yz(x2 —x—2)73.

A) D=(—oo;—1)u(2;+oo). B) D=R\{—1;2}.
C) D=R. D) D=(0;+oo).

Véi a 1as8 thuc duong tuy ¥, log, (94) bang

A) %+log3a. B) 2log,a C) (log3a)2. D) 2+log,a.

Véi a 1a 58 thuc duong tiy ¥, log, 2> bing
a

A) 2-log,a. B) > .0 2 . D) 5-log;a.

logsa logsa

Véi a;b 1a cac s6 thue dwong va a #1, khi d6 log , b’ bang
A) 6log, b .B) _%10&, b.Q) %10&1 b. D) %bga b.

Véi x 1a s8 thue duong tiy ¥, log, x* bang

A) 3+log, x. B) élog2 x.0) (log, x)’. D) 3log, x.

Cho a =log,15, b=log,10. Hay biéu dién log ;50 theo ava b.
A) 2(a-1+b)B) 2(a+1+b)C) 2(a—-1-b) D) 2(a+1+b)

Déat a=1log,3 va b=log,3. Hay biéu dién log, 45 theo a va b

bang;
2 —
A) log, 45:a+2ab. B) log645=M.
a a
a+2ab 2a° —2ab
C) log,45= . D) log, 45=——.
S b+ BT b b
Néu log, a+log,b* =5 va log, a* +logb =7 thi gia tri ab bang:
A) 2°. B) 2°. 0) 8.
Cho log, 4=a, log;4=b. Hay biéu dién log,, 80 theo ava b.
A) a+2ab.B a—2ab. C a+2ab. D) a—Zab.
ab+b ab+b ab->b ab-b

D)



Cau 18.

Cau 19.

Cau 20.

Cau 21.

10

A) a>b>c.B) c>b>a.C) a>c>b.
Cho a,b,c dwong va khac 1. Cac ham s6 y=Ilog, x, y=log,x,

Tap xac dinh cia ham sd y =,/1-log, x 1a

A) (—00;2] .B) [0;2]. Q) (0;1). D) (0;2].

Cho hai ham s6 y=log,x, y=log,x v6i a, b la hai s6 thuc
duong, khac 1va c6 d6 thi Ian luot 1a (C,), (C,) nhu hinh vé.
Khang dinh nao sau day SAI?

v
ol /| X
(C,)

A) O<b<acxl. B) a>1.C) O0<b<l<a. D)

Hinh bén la d6 thi ham s6 y=a",y=5b",y=c" (0<a,b,c #1) duoc
vé trén cung mot hé truc toa do. Khéng dinh nao sau day la
khang dinh dtng?

-1

D) b>a>c.

y=log, x c6 do thi nhu hinh vé



Cau 22.

Cau 23.

Khéng dinh nao duéi day dtung?

A) a>c>bB)a>b>c.C)c>b>a. D) b>c>a.
Cho cac ham s6 y=a"; y=log, x; y=Ilog,x ¢6 d6 thi nhw hinh
vé. Chon ménh dé dung?

A) b<c<aB)a<c<b.C) c<bh<a. D) c<a<b.

Biét ham 6 f/(x) :ﬁ c6 dd thi d6i ximg vé6i do thi ham s&
y=3" qua dudng thang x =—1nhu hinh vé bén duéi. Biét a,b 1a
cac s6 nguyén. Chon khang dinh ding trong cac khang dinh sau:

11



Cau 24.

Cau 25.

Cau 26.

Cau 27.

Cau 28.

Cau 29.

Cau 30.

Cau 31.

Cau 32.

12

A) a+b=5B) a+2b=7.C) 2a-b=0. D) @’ +b=12.
Nghiém cta phuong trinh 3*' =27 1a

A) x=4.B) x=3. O x=2. D) x=1.
Nghiém ctia phuong trinh 2> =2" 1a
A) x=16B) x=-16. C) x=-4. D) x=4.
Tim tap nghiém S cta phuwong trinh log, (x—1)+log, (x+1)=3.
A) 5={3} B) §={-10:V10} O $={-33}
Tap nghiém cua phwong trinh log, [ x(5-x)]=1
A) {1;-6}. B) {2;3}. Q) {-1;6}.
Phuong trinh 5% =25 ¢6 nghiém la
1 1

A) x=4. B) x=——. Q) x=-—.

) x ) x 1 ) x 1

w

Tong céc nghiém ctia phuong trinh log, x +log, (x—3) =2 béng

bao nhiéu?

A) 3. B) 0. O 4.

Tinh tong S=x, +x, biét x, va x, 1a cac gia tri thyc thoa man
x-3

ding thize 276! :(%j :

A) §=8. B) §=-5. O S=4.

Tich cac nghiém ctia phwong trinh xlog, x + 6 = 2x + 3log, x bang

bao nhiéu?

A) 7. B) 0. O 12.

Tich cic nghiém ctia phuong trinh 10° +10=2"" +5"" bang bao

nhiéu?

A) 7. B) 0. O 1.

D)

D)

D)

D)

D)

D)

D)



Cau 33.

Cau 34.

Cau 35.

Cau 36.

Cau 37.

Cau 38.

Cau 39.

Cau 40.

Cau 41.

Cau 42.

Cau 43.

Cau 44.

Cho hai s8 thuc a,b v6i 1<a<b. Khing dinh nao sau day la
dung?

A) (%) <l x>0. B) [ﬁj <lex>0. ©) log, b<l.

a
Tinh tich cdc nghiém thuc ctia phuong trinh 2° ' =323

A) -3log,3. B) 1-log,3. O -1.
Tap nghiém bat phuong trinh: 2* >8 la:

A) (—00;3).3) [3;+oo). O (3;+oo). D) (—00;3].
Tap nghiém ctia bt phuong trinh 3 >27 la:

A) [—1;1] .B) (—oo;l] ) Q) [—\/7,\/7] ) D) [1;+oo) )

Tim tdp nghiém S cta bat phuong trinh 2 > (%)x .
A) S =(2;+ oo).B) S =(—oo;0) QO S =(0;+ oo). D) S =(—oo;+oo).

1 Va?=3x-10 1 x-2
Tim s6 nghiém nguyén cta bat phuong trinh (5) ( ] .

3
A) 1.B) 0. 0 9. D) 11.
Tap nghiém cta bat phuong trinh logx>1 la:
A) (10;+%0).B) (0;400). C) [10;+0). D) (—o0;10).

Tim tap nghiém S ctia b4t phuong trinh log, (x+1) <log, (2x—1).

2 2

A) S=(2;+oo) .B) S=(—1;2) .0 S=(—oo;2). D) Sz[%;Zj.

S6  nghiém  nguyén cia  bdat  phuwong  trinh
log, s (15x+2)>log,, (13x+8) la:
A) V6s6.B) 4. O 2. D) 3.

Tap nghiém cua bat phuong trinh 4* > 2% 1a:
A) [8;+0).B) (—;8). Q) (0;8). D) (8;+x).
Tap nghiém S ctia bt phuong trinh 5% < (%) la

A) S=(-0;2).B) S=(-;1).C) S=(L+x). D) S=(2;+x).

Tap nghiém ctia bat phwrong trinh 5 <25 la:
13

D)

D)



Cau 45.

Cau 4e6.

Cau 47.

Cau 48.

Cau 49.

Cau 50.

14

A) (2;40).B) (—0;1)U(2;+%).0) (-1;2). D) R.
Tap nghiém cua bat phuong trinh 3" > 27 la:
A) [%;-{-Cﬁ] B) (3;+).C) (%;4—00) D) (2;+00).

x-1

Nghiém cta bat phuong trinh (\/g + 2))(_1 > (\/g - 2)E la:

A) 3<x<-1. B) x>1.

C) 2<x<-1 hoac x>1. D) 2<x<l1.
\ X . 7 . ‘ o) 1-3x 25

Tim tap nghiém S cua bat phuong trinh: 3 ZT'

1 1
A) S :(—oo;gj B) S :[1;+oo) QS :(—oo;l] . DS =[§;+ooj.
S6  nghiém  nguyén cua  bdat  phuwong  trinh
= il
(\/ﬁ—3)“ >(\/E+3)“3 la:
A) 2.B) 1. Q) o. D) 3.
Tap nghiém caa bat phuwong trinh log, (2x +1) <logs (1-x)+1 la:

A) s:(—luj B) S:(—oo;fj.o S=(—i;i}. D) S=[—1;fj.
2 7 2°7 2°7

Bat phuong trinh log, x +log ; x<3co tap nghiém la (a;b]. Tinh
3

T=a+3b.
A) T=0.B) T=27. C) T=81. D) T=9.



BAI TAP ON TAP CUOI CHUONG VI
D. HUONG DAN GIAI BAI TAP TU LUAN

7
0‘0

Bai 1: a.Ham s8 y =log, (2x - x*) xdc dinh khi va chi khi
2x—x*>0=0<x<2.
Vay tap xac dinh ctia ham s& D =(0;2).
b) Ham s8 y = 2% x4c dinh khi va chi khi 1—2x20<:>x£%.

Vay tap xac dinh cia ham s6 D = (—oo;%} )

\ A~ 1 - 7 .
c) Ham s6 y=log, 20—x xac dinh

x° —=3x+2
10—x x<1
>0
x =3x+2 2<x<10

Vay tap xac dinh ctia ham s6 D = (—o0;1)U(2;10).
d) Ham s8 y=+/3" -1 -log,(x —2)* xdc dinh
3*-120 x>0
& &
x—2=#0 x#2

Vay tap xac dinh cia ham s6 D =[0;+ )\ {2} .

e) Ham s6 y =log,
2

_ — <-1
i 3xécdinh<:>x 3>0<::> *
x+1 x>3

Vay tap xac dinh cia ham s6 D = (—o0;—1) U (3;+ )

Bai 2. a) log(100a’ ) =1og100+loga® =2+3loga=>5.
b) log,b=3=b=a’ do do

3 3
B:(ag) +log, Vaa’ =l+log . a’=1-1=0
a )

a

15



C)
C= 1n(2ﬁ + 3)2020 + 1n(3 - 2&)2020 - 1n((2\5 +3)2°20 (3 - 2\5)2020)= In1=0

2
1
d)Taco ' +2° +3 +..+n’ :M.

Mit khac D=1+2° logﬁ2+32 log%2+....+20182 108,05 2
=1+2%log , 2+3’log , 2+....+2018log , 2
22 23

22018

=1+2"log,2+3 log, 2 +....+ 2018’ log, 2 =1+2° + 3’ + ...+ 2018’
2
2018(2018+1
{#} =10092.2019% .
2
Bai 3.a) logl6=4log2=4a.
b) 10g9000 =log(3°.10°) =2log3+3=2a+3.

c)log,9=2log,,3 ©a= <:>10g32+1=£<:>10g32=2_a
' log, 2.3 a
d) Taco log,27=——F—=a.
) Sz 10g3(22.3)
Suy ra #za hay 10g32=3_—a (a0 Vi
1+2log,2 2a
a=log,27>log,1).
1+9—3a
Khi dé: 10g3624=10g324= 3log,2+1 _ 2a  _ 9-a '
log;36 2log,2+2 , 6-2a 6+2a
2a
Bai 4.a) Ta co: log, 5=a;log,5=b nén log52=l;log53=%.
a
1 1 1 ab
log, 5= = =T 1" .
logs6 logs2+log;3 L 1 a+b
a b
b) Ta co:
o 301230 _ 1g(3.10)  log3+logl0  log3+1  a+l
gi2s 1g125 1g[1000j log1000—log8 3-3log2 3(1-5)
8
c) Ta ) 1350=30.3>5 suy ra

log,, 1350 =1+ 2log,, 3 +1log,,5=1+2a+b.

16



log, 63 2+log, 7 _ 2ac+l1

d) Ta c6 a.c=log,3, log,, 63= = = .
log,140 2log,2+log,5+log,7 abc+2c+1

Bai 5.a) 3‘=é<:>3‘=3‘2 Sx=-2.
2x-1 1
b) 2 =3<:>2x—1=log23<:>x=5(1+10g23)<:>x:10g2\/g.

2 =—1
Q) e““'3=1@x2—2x—3:0©[x :
x=3

d) 2515 =3" < 25" =3* < 10" =§ & x=10g%=10g9—10g5

< x=2log3-log5.

1
s 1 1)2 1
Bai 6.a) log, x=—x=|—-| ©x=—.
7 2 4 2

b) log3(2x—1):2<:>2x—1=32<:>x:5

)log(x—1) =2 2loglx-1|=2<

1 | 1|_1<:>| 1|_10<:> * 11(t )

oglx—1{= —1= .

glx X o9 m

Vay tap nghiém cta phuong trinh la S = {1 1;— 9} .

x=-1

X =

d) 10g2[x(x—1)]=141>x(x—l)=2<:>x2 —x—2=0®[

Vay phuong trinh c6 hai nghiém 1a x, =-1, x, =2

e) biéu kién: x2—5x+6>0<:>{x>3;
x<?2

x—2=0
-2)/1 P _5x+6)+1|=0 .
(x )[OgO’S(x X )+] c}{logo's(xz—5x+6)+1=0

+) x=2=0< x =2 (khong théa man diéu kién).

17



) logys (¥ =5x+6)+1=0 < X’ —5x+6=2 < " ~5Sx+4=0 &

X =

=1
[x , ( Thoa mén dk).
Vay tap nghiém ctia phuong trinh 1a S ={1;4} .
f) biéu kién: x>0.
Ta cé: log, x +log, 2.log, x + log, 2.log, x =log,, 2.log, x
< log, x.(1+1og, 2 +log, 2—log,,2) =0 < log, x =0 < x =1(nhén)

Vay phuong trinh c6 nghiém duy nhat x =1.
g) log,(9-2")=3-x=9-2"=2"" =9-2" :2%

bat r=2",t>0

Ta dwoc phuong trinh: 9—t=§<:>t2 —9t+8=0<:{

=l x=2
+)t=8< x=256

Vay phuong trinh c6 hai nghiém la x, =2, x, =256
X x 2-x X 9
h) log,(3* -8)=2-x<3"-8=3""<3 —8=3—x

bat r=3",¢t>0

t=—1

Ta duoc phuong trinh: 1-8=2 e p? —8t—9:0©{
t

+) t=—1<:>x=l
3
+) t=9< x=19683

Vay phuong trinh c6 hai nghiém la x, = %, x, =19683

Bai7.a) 3 =27 ©3"'=3 ox-1=3 o x=4.

18



2x
b)4 ' =8 & 24 :52? 2% =2048 2% =2" & 8x=11
11

8

<X

C) 2 ot o —x—d=—d o ) —x=0®{

Vay tap nghiém ctia phuong trinh 1a § ={0;1} .

) ) s Sx,zxz +1 5 5 2x% +x+1
DTacs:3s =53 o X To (3
3—2x +x+1 3

0
o2 +x+l=le 1.
2

Vay tap nghiém ctia phuong trinh 1a S = {0;%}.

f) Nhan xét:

(3+2ﬁ)(3—2\5)=1:>3—2f:3+;/§=(3+2ﬁ)_1,

Nén ta co:

(3+2v2 )2 =(3-2v2 )2 e (3+242 )2 =(3+242 )2

x=0
oxl—x+2=2-Yor+xr-x=0 —li\/g-

X =
2

—1%4/5
1

Vay tap nghiém ctia phuong trinh 1a S = {0,
x=35

T_6x+7=x-3
TIOTIEXTS k=2 x=5.

Bai 8.a) log(x* —6x+7) =log(x-3) <
x-3>0

x>3
b) log, x +log,(x —1) =1(*)

19



20

0
Dk: {x> 04i>x>1

x=-1

X =

(*)4i>log2(x(x—l))=1<:>x(x—1)=24i>x2 —x—2=0<:>{

Dai chiéu voi Dk ta dwoc nghiém phuwong trinh la x =2

) log,(x+3)—log,(x—1)=2-log,8;
DbKXD: x>1.
Ta co:

log, (x+3)—log,(x—1)=2-log, 8 < log, (X—Jr?j=10g4 (2)e x+3
o

(nhan)
d) log, x+log ; x+log,; x=6;

DKXD: x>0.

Ta co:

log; x +log 7 x +log,; x =6 < log; x +2log; x —log, x =6 < log; x =3 < x =27
(nhan)

e) logl/z(x—l)+log1/2(x+1)=1+10g1/ﬁ(7—x);

DKXD: 1<x<7.

Ta co:

=2 x=!

x—1

log,,(x=1)+log,,(x+) =1+ logl/ﬁ (7—x) < log,, (x —D(x+1)) =2log, , (7 —

1 s x=3(N)
SEx-Dx+D)==(x-7) < x +14x-51=0
2 x=-17(L)
(x+1)2>0 x#—1
o~ 1 n —4<x<4
f) Diéu kién: 14-x>0 & Jx<4 <:>{ |
X#—

(4+x)' >0 (¥>—4

Ta cé log4(x+1)2 +2=10gﬁ»\/4—x+logg(4+x)3

< log, |x+1|+log, 4 =log, (4 —x)+log, (4+x) < 4|x—1| =16 — x*



x>1 x>1
4)(7—4:16—)(32 o x:—2+2\/ghayx:—2—2\/€

x<1 x<1
~A4x+4=16—-x" x=-2hayx=6

o|*= ‘i #2644 60 man ditu kien).
x=-

Vay tap nghiém ctia phuong trinh la S = {—2;—2 +246 }

Bai 9. a) Phurong trinh da cho tuwong duong véi 12.3" +3.3°.5" -5.5" -20=0
©33°(5°+4)-5(5"+4)=0<(3.3"=5).(5" +4)=0

5" +4=0(VN)
{3.3-‘ -5=0(1)

Giai phuong trinh (1) tacd: 3" = % < x=log;5-1.

Vay phuong trinh c6 nghiém la x =log,5-1.

4

3x-4>0 >—
b)Di‘éukién:{x o] et
x>0 3

x>0

Phuong trinh da cho twong dwong véi [ log, (3x—4)—1].log, x=0

log,(3x-4)-1=0 |log,(3x-4)=1
- <~
x=1(KTM)

log, x=0
S3x-4=2cx=2(TM).
Vay phuong trinh c6 nghiémla x=2.

c) Phuong trinh da cho twong dwong véi

23 -2 22-2" 5 3 (2-27) 22-2" & (2-2°)(3 =1) =0

21



2-2"=0 [27=2 [x=1
~ = = .
3-1=0 [3"=1 [x=0

Vay phuong trinh ¢ nghiém la x {0;1} .

d) Ta co:

5x2—4x+3 n 5x2+7x+6 _ 52x2+3x+9 1] 5x2—4x+3 n 5x2+7x+6 _ 52x2+3x+9 1.

a=x"—4x+3
Dat , , ta duoc phueong trinh:
b=x"+7x+6

545" =5"" 415 +5"=55" +1

5 =1 =0
@(1—5“)(1—517):0@{517ZIQ[Z:O.

x=1

?—4x+3=0 =3
Khido| "~ N
X +7x+6=0 x=-1
x=—6
e) Phuwong trinh

@Q*%f—ngpﬂqy:@ﬂqxﬁ*—f}m
2°-1=0 27 =1 x=0 x=0 o
= = =1 | &
251 _2v =0 ¥l ¥ x*—-1=x x*—x-1=0 x=
Bai 10.a) Ta co:
2f4:5*2csxz—4=(x—2nq55c;(x—zxx+2)=(x—2nq%5¢>[

b) Lay logarit co s6 5 hai vé ta co:

log, 5" =log, 7> <3 =2"log,7 < (%) =log; 7 < x=log, (logs7)

2

Vay phuong trinh c6 nghiém la: x = log, (log, 7).
2
¢)Phwong trinh tuwong duong;:

2x272x.2 :3%<:> 2x2—2x+1 — 31—)( P 2():71)2 =3f(x—]) (*)

22

x=2
x=log,5-



Lay logarit co s6 2 hai v& cua (*), ta duoc
(x—1) =—(x~1).log, 3
x=1

x=1—log23=10g2(§)'

x=1
Vay phrong trinh ¢6 nghiém la: (2] .
x=log,| —

c>(x—1)(x—l+log23)=0©

d) Diéu kién: x = —1.
3x 2-x
Phuong trinh tuong duong 57.2*4 =25 < 5772 =21 (%)
Lay logarit co s& 5 hai v& ctia (*), ta dugc (x—2)= 2 _)16
X+

Jdogs2
x=2(TM)

x=—log52—1(TM)'

x=2

x=-log,2-1

<:>(x—2)(x+1+log52)=0c>{

Vay phrong trinh ¢6 nghiém la: [

Bai 11.a) 2" <5< x<log, 5.

) 1 x 1 X 1 -3
b)Taco: |—| >27T< |- | >| = | ©x<-3.
3 3 3

Vay tap nghiém ctia bt phuong trinh la § =(—0;-3).

c) Tacd: 37 >3 S x-2>5-xex>L.

Vay tap nghiém ctia bdt phuong trinh la S = (%;+ oo] .

d) Tacd 25" <82 "< o ¥ —1<3e2<x<2.
Vay tap nghiém ctia bt phuong trinh da cho la § =(-2;2).

e) Bat phuong trinh da cho teong duong voi

23



2

Vay tap nghiém ctia bat phuong trinh da cho la § =[-1;3].

f) Ta c6: 3.5 <75 @%.3*.5)‘ <75<157<225=15" < x<2.

Vay tap nghiém ctia bat phuong trinh 1a § =(—0;2].

Bai 12.a) logx>1<x>10

b) log1x>2<:>0<x<i
2

Q) log2(2x+1)£l<:>0£2x+1£2<:>—%£x£l

[\

2_2x>0 1-4/2<x<0
d) log, (¥ ~2x)<0e{" T e V2<x
x*=2x<l1

2<x£1+\/§

Bai13.a) 3" >27 3" >¥ o x-1>3x>4.

24

b) Ta c6 bat phuwong trinh twong duong voi
x-12x"—x-9&x’ —2x-8<0& -2<x<4
Vay tap nghiém ctia bat phuwong trinh da cho 1a S =[-2;4] .

c) Ta co

e IR x>0
(—J >3"‘<:>(—j Z(EJ SVX+2<x e x+220 &

x+2<x?

Vay tap nghiém ctia bat phuong trinh da chola § =[2;+x).

d) biéu kién: x = —1.

x+1 x+1

x°=2x 3
[lj 2[%) SxP-2x<3e P -2x-3<0&< -1<x<3

x>0

xX>-2 x>

x=>2
x<-1

x+1

= L= 2x 2x 1
5 >3 S F S>3 & Dy>s—— & +2x<02x| —+1 <0

= 0 (thoa diéu kién).

2x(x+2) x<-2
— <0
x+1 -l<x<



Vay tap nghiém cua bat phuong trinh 1a § = (—0;-2) U (-1;0).

/ x5 1 —x?+5x— -x
e)Tacod: 37V > — P VW0 >3 2 X +5x-62>—x

3)(
X +5x-6>0 x<—-6vx>1
SV +5x-6<x+2{x+22>0 oix>-2
x<10

xz-i-5x—6S(x+2)2

&1<x<10
Vay tap nghiém ctia bat phuong trinh 1a S =[1;10].

‘s x . x-3<4
Bai 14.a) Bat phuong trinh log, (x—3)>log, 4 <:>{ 320
3 3 x-3>

2 2

x<7
& { < 3<x<T.

x>3
Vay tap nghiém ctia bat phuwong trinh da cho la §=(3;7].

b) Ta co
log(3-2x) 2 log(x+1) | ¥ 777 ) l<x<?
0g(3-2x)>log(x+1)< = o -l<x<=.
g 8 3-2x>2x+1 xS% 3

Vay tap nghiém ctia bat phuong trinh da cho la S =( ﬂ .

x*>0 x#0
= -1<x#0.
x+1>0 x>-1

c) biéu kién: {
In x* 221n(x+1) < Inx? 21n(x+1)2 oy 2(x+1)2 =

Ta o

2x+1£0<:>x£—%.

Két hop voi diéu kién ta duoc tap nghiém S =( H .

x>0 {x>0
& <Sx>2.

d) bk:
x—2>0 x>2

25



Ta co: log, x’ > -3log, (x-2) &

3

3log, x >3log, (x-2) <= x>x-2<0>-2 (thbaman VxeR)
Két hop véi diéu kién ta dwoc tap nghiém § =(2;+x).

e) biéu kién ctia bat phuong trinh 1a x> % .

Khi d6 bat phuong trinh da cho thanh

log, (4x-9)>log, (x+10) <:>4x—9<x+10<:>x<§. (Do

2 2

1

a=—<1).
5 )
So diéu kién ta duoc %<x<?.
>—1
f) Biéu kién: {x S -l<x<2
x<2

Ta c6 log,(x+1)<log, , (-2x+4) < log, (x+1)<log, (-2x+4)

4

4
5
log4(x-+1)£—40g4(—2x-+4)¢310g4( )( 2x-+4)

5 5 5
1_J?SxS1+J7
2 2
Két hop voi diéu kién ta c6 tap nghiém cua bat phwong trinh 1a
- {1 7 1+47 }

2 72

&2 +2x+4>1 22X +2x+3>0 <

g) Ta co log, (x+1)—2log, (5—-x)<1-log, (x—-2)

2<x<5

< log, (x+1)—log, (5—x)<1-log, (x—2)
2<x<5

S
10g2(x—%1)+10g2(x——2)<10g22—+log2(5——x)
2<x<5

S
log, [ (x+1).(x—2)]<log, (10-2x)



2<x<5 2<x<5

‘D{(xﬂ).(x_z)do_zx@{
2<x<5
{4<x<3

X +x-12<0
o 2<x<3.

Vay tap nghiém cua bat phuong trinh 1a (2; 3).

2 X2 +2mx+1 e 2x-3m 2 X2 +2mx+1 2 —2x+3m
Bai 15. . H SH VR & [_j s[_j , VreR
e 2 e e

< xXT+2mx+12-2x+3m, VxeR <:>x2+2(m+1)x+1—3m20,

VxeR (*)
S AN=m*+5m<0 < -5<m<0.

Bai 15.b.Ta co: 9" ~2(m+1)3" ~3-2m>0 & (3') ~2.3"=3> (3" +1).2m

<:>(3”+1)(3X—3)>(3x+1).2m &3 -3>2me3 >3+2m
Vay 9x—2(m+1).3x—3—2m>0,VxeR <:>3+2m§0<:>m§—%.

E. HUONG DAN GIAI BAI TAP TRAC NGHIEM

1 |[2C |3A |4B |[5D |6C (7B |8 |9B (10 |11 |12 |13 |14 |15
D A D A D | D |A |C

16 |17 |18 |19 |20 |21 |22 (23 |24 |25 |26 |27 |28 |29 |30
B A |/D|A DJ|A|D|B|A|DJ|A | B |C |C C

31 {32 |33 (34 |35 (36 |37 |38 |39 |40 |41 |42 |43 |44 |45
c|C /A D CJ|A |C | C|C|D |D|D|D|C D

46 |47 |48 |49 |50
C | B |D |D |C

Cau30. ChonC
Cau3l. ChonC

Diéu kién x>0.

Ta cé xlog, x+6=2x+3log,x < xlog,x+6—-2x—-3log,x=0
x=3=0 x=3
log,x—-2=0 <:{x:4
Vay: tich cac nghiém ctia phwong trinh xlog, x + 6 =2x+3log, x
bang 12

< (x-3)(log,x-2)=0 <:{

27




Cau 32.

Cau 33.
Cau 34.

Cau 35.

Cau 36.

Cau 37.

Cau 38.

28

Chon C
Tacod 10° +10=2""+5"" < 2"°5"+2.5-2.2"-5.5"=0

57-2=0 x=log.2
e(5°-2)(27-5)=0 < N 8

2" -5=0 x=log,5
Vay: tich cac nghiém ctia phuwong trinh log, bang log, 5.log;2 =1
Chon A
Chon D
Ta co:
271 =32 o ¥ 1= (2x+3)log, 3 < x* —(2log, 3)x—1-3log,3=0
(D)
Do 1.(-1-3log,3)=-1-3log,3<0 nén phuwong trinh (1) c6 2
nghiém thuc trdi ddu x,x,. Khi d6 theo dinh ly Vi-et, ta c6:
xx, = —1-3log,3

1

Chon C
Tacod: 2 >8<=2">2 < x>3.

=-1-3log,3=-log, 54.

Vay tap nghiém b4t phuong trinh la S = (3;+).

Chon A
Tacd: 3 227 =3 23 = 4-x223 o x’<le —1<x<1.

Vay, tap nghiém cua bat phuong trinh da cho la: § =[-1;1].
Chon C

< 4 2 _
2 >[ij B UGN P DI S S PRGNS
16 X X
Vay, tap nghiém ctia bat phuwong trinh da chola § =(0;+x).

Chon C

1 Vx2-3x-10 1 x-2
Ta co: (Ej >(§j SAxr=3x-10<x-2
x=5
x*=3x-10>0 x<=-2 x>5
S9x-2>0 Sax>2 &<l x<-2 &5<x<14.

X =3x-10<(x-2)" |¥<l4 [2<x<l4




Cau 39.

Cau 40.

Cau 41.

Cau 42.

Cau 43.

Cau 44.

Cau 45.

Vi x nguyén nén nhan x e {5;6;7;8;9;10;1 1;12;13} .
Chon C

10gx21<:>{ & x210.
X

Vay bat phuong trinh da cho c6 tap nghiém la [10;+x).
Chon D

Ta co log, (x+1)<log, (2x-1) &

2 2

x+1>2x-1 1
oS —<x<2.
2x—-1>0 2

Vay bat phuong trinh da cho c6 tap nghiém 1a S = (%, 2] .

Chon D
Diéu kién x> 2 )
15

Khi do,
logo’g(15x+2)>10g0,8(13x+8)<:>15x+2<13x+8<:> 2x<6&o x<3.

Tap nghiém bat phuong trinh la: 7 = (—%;3}

Vi x nguyénnén x e {0;1;2} .

Chon D
45 >0 27 52" 52y > x+8 <> x> 8.

Chon D
502 <(LJ o5 <(5)" =2<x.
25
Chon C
Tacd 5" <25 @x’—x<2e -1<x<2oxe(-12).
Vay tap nghiém ctia bt phuong trinh da chola §=(-1;2).

Chon D
Tacod: 3% >27 < 2x—1>3<x>2.

Vay tap nghiém ctia bt phuong trinh la: (2;+0).
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Cau 46.

Cau 47.

Cau 48.

Cau 49.

Cau 50.

30

Chon C
1
Tacd 5-2= :
a Cco \/§+2
(V5+2)" 2(\/§+2)“1”);<:>x—121_x<:>x2+x_220<:>xe[—2;—1)u[1;+oo)
x+1 x+1
Chon B

2 1-3x 25 2 1-3x 2 -2
g ZTQ g > g S 1-3x<-2 << x>1.

Vay tap nghiém ctia bat phuong trinh 1a: S =[1;+0) .

Chon D
3—x x+1 x=3 x+1
(\/5—3)"*‘ >(\/m+3)”3 @(\/EJrB)H >(\/E+3)”3 DK:
x#1
x#-3
x—3 x+1 -8
BPT & > >0 (x-D(x+3)<0«<= 3<x<l>xe

=
x-1 x+3 (x-D(x+3)

Chon D

2x+1>0 x>—l 1
: = 2o ——<x<l1.
I-x>0 2
x<1
Ta co: logs (2x+1)<log,(1-x)+1 <.

logs (2x+1) <log, (1-x)+log,5.<> log; (2x+l)<log5 (5—5x)
<:>2x+1<5—5x<:>x<§.

Két hop diéu kién (*) suy ra bat phuong trinh da cho <6 tap
nghiém: S = (—l,ij .
27

Chon C
Diéu kién x> 0.

Ta co



log, x+log ; x<3 & —log, x+2log,; x<3
3
< log, x<3 < x<27

Két hop voi diéu kién ta ¢ tdp nghiém cua bat phuwong trinh la
T =(0;27]
Do dd a=0;b=27.Vay T =0+3.27=81
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