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LOY THUA-MU-LOGARIT

§1. LUY THUA-MU-LOGARIT

1.1) Khai Niém Liy Thita

I Dinh nghia

\r

Liy thira v6i s6 mi nguyén duong
V6i a 1a s6 thuc tuy y, liy thita bac n clia a 1a tich ctia n thia s6 a.

a"=ga-a----a.(n €N aeR).

n thira s6

\r

Liiy thira v6i s6 mii khéng
V6ia #0, thi a® =1

\r

Liy thira v6i s6 mii nguyén am

1 . .
Véia # 0 thi a™" = —. Ta goi a 1a co 0, n 1a mi s0. Cha y: 0° va 07" khong 6 nghia.
a

\r

Liiy thira v6i sé mii hitu ti
) , m Do
Cho s0 thuc a > 0 va so hitu ty r = —, trong d6 m,n € Z,n > 2. .Khi do
n

m

T

a" =an = {/m.

\r

Liy thira véi s6 mi vo ti
Gia st a 1a mot s6 duong va « 1a mot s6 vo ty va (r,) 1a mot day s6 hitu ty sao cho

limr, =7 . Khi d6 lima™ = a®.

I Mot s6 tinh chat ctia liy thira
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% Tinh chit vé ding thic:
Choa#0;b# 0;m,n € R, ta cd

a) a™ . q" = am—i—n; b) af — am—n; C) (am>n — amxn;
am
d) (a-b)™ = a™ - o™ e)(b> ==

% Tinh chit vé bat diang thic:

@ So sanh ciing cd sb:
Cho m,n € R. Khi d6

» VGia>1thiad" >a" < m>n;

» V6i0<a<1lthia™ >a" & m<n.
@ So sanh ciing s6 mii:

» V6i s6 mi duong n > 0:a>b> 0= a" > b".

> Véisomiamn<0:a>b>0=a" <"

I Mot s6 tinh chat ciia cin bac n

%& Cho s6 thuc b va s6 nguyen duong n < 2. S6 a dude goi 1a cin bac n ciia s6 b néu
a™ =b.
W Véi n 1é:
b € R thi c6 duy nhat mot can bac n cia b, tiic 1a moi s6 thyc déu c6 duy nhat mot can
bac 16, ki hieu 1a Vb
& Vé6i n chan:
» b < 0: khong ton tai can bac n cia b.
» b=0:coé mot can bac n ctia b 1a s6 0.
» b > 0: c6 hai gia tri cin bac n ctia b trai dau, ki hiéu gia tri duong 13 C/E, va gia tri
am 1a V/b.
& Véia,b € R;n € N*, ta co:

& ¥a2 = |al,Va; ® Va2t = a,Va.

& b= %/lal- %/lol,vab > 0; & Vab= /a- "Vb,Va,b.

2n
@ /T = 1 vy > 0520 @ mfT = TV b 20
V5= A

™ am™ = ({/a)™,Va > 0,n nguyén duong, m nguyen.
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™ {//a= "/a,Ya > 0,n,m nguyén duong.
@ Néu p_4 thi va? = V/a4,Va > 0, m,n nguyén duong p, ¢ nguyén.
m

n

Dic bigt: {/a = "Ya™.

1.2 Logarit

I Dinh nghia

% Cho hai s6 duong a,b véi a # 1. S6 « théa man dang thic a® = b dude goi la logarit
co s6 a ctia b va duge ki hieu 1 log, b.
a=log,b& a* =b.

Khoéng c6 logarit ctia s6 am va sb 0.

™ Khi a = 10 1 co s6 thap phan ta ky hicu: logz (logz duge hiéu la log,, ).

& Khi a = e ~ 2,712818... 1a co s6 tu nhién ta ki hieu: Inz

I Tém tiat cong thic
™ log,1=0,(0<a#1). ¥ log,a=1,(0<a#1).
1
™ log,.a=—. & log,b* =« -log,b, (a,b > 0,a # 1).
a
™ log,s b = g -log, b. ™ log, b+ log, c =log,(bc).
b 1
™ log,b—log,c=1log, | - |- ¥ log,b= :
c log, a

& Cong thitc doi co s6:

Cho 3 s6 duong a,b,c v6ia # 1,c # 1, ta c6

log.b
log.a

» Dac biet log, c =

1
va log,. b = —log, b v6i a # 0.
log.a Q@

C

1.3) VI DU MINH HOA

Vi du 1. V6i a la s6 thyc duong tuy ¥, In(7a) — In(3a) bang
In(7a In7 7
: —. In—. In(4a).
@ln(ga 11]3 @ n3 @ n( a’)

THPT QUOC GIA - 2018 - 103

~—~

~—~—
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Loi Giai

Ta
™ Tacol —1 =In{—)=ln-.
a c6 In(7a) — In(3a) n(3a> ng

@ Vay ta chon dap an @

7~

Vi du 2. Choa > 0, b > 0 théaman logy, s, 1(16a*+b*+1)+logg,, .1 (4a+5b+1) = 2.
Gia tri ctia a + 2b bang

27 20
(Aa)9. B)6. e 't

THPT QUOC GIA - 2018 - 103

Loi Giai
16a® + b* > 2v/16a%b?
Do a, b > 0 nén = 1084015041 (16a% + 0% + 1) > log, 541 (8ab + 1).
4a+5b+1>1

Do d6 1084, 5p1(16a* + b* + 1) + 10ggup, 1 (4a + 5b + 1) = 1084, 551 (8ab + 1) + loggay s 1 (4a + 50 + 1)
>2 (ap dung BDT Co-si).
3
16a>=0%:a>0,b>0 da=b>0 a= -
& & 4
= 3.

Dau biang xdy ra <
20 +1=6b+1 b

Sab+1=4a+5b+1
27

Vay a + 2b = —.
4

1.4) BATI TAP TRAC NGHIEM

Cau 1. Cho a la s6 thyc duong tuy ¥ khac 1. Ménh dé nao dudi day ding?

@ log, a = log, 2. log, a = @ log, a = log;12' @ log, a = —log, 2.

a

log, a’
(THPT QUOC GIA 2017 - 104)

Cau 2. Cho a la s6 thue duong khac 1. Ménh dé nao duéi day dung véi moi sé thie duong

x,y?
x x
@loga — =log, x — log, y. log, — = log, z + log, y.
Y Y
x r  log,x
log, — = log,(z — y). log, — 6a T
@ y ) @ y log,y

(THPT QUOC GIA 2017 - 102)

Cau 3. V6i a la s6 thuc duong tuy ¥, In(5a) — In(3a) bang
In(5a) 5 Inb5
( : ) : ‘3 In(2a). (::) In —. —.
In(3a) n(2a) e In3

(THPT QUéC GIA 2018 - 101)
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Cau 4. V6i a la s6 thyc duong tuy ¥, log;(3a) bang

@ 3logs a. 3+ logs a. @ 1+ logs a. @ 1 —logsa.
(THPT QUOC GIA 2018 - 102)
Z 3 S
Cau 5. V6i a la so thuc duong tuy y, logg ( ) bang

a
@1—log3a. 3—1og3a. @ !

. @1—|—log3a.
3

(THPT QUOC GIA 2018 - 104)

Cau 6. Cho a > 0, b > 0 théa man logs, ;.1 (9a% +b* + 1) + 10gga.q(3a + 20+ 1) = 2. Gia
tri clia a + 2b bang

(A6, B)9. @; @g.

(THPT QUOC GIA 2018 - 101)
Cau 7. Cho a > 0, b > 0 thoa man

1081001 35+1(250% + % + 1) 4+ 10804441 (10a + 30 + 1) = 2.
Gia tri ctia a + 2b bang

5 11
@5. B) 6. (©)22. 5
(THPT QUOC GIA 2018 - 102)

Cau 8. Cho a > 0, b > 0 théa man log,,, o1 (4a* +b* + 1) + logyr (2a+ 20+ 1) = 2.
Gia tri clia a + 20 bang
15

1 B)5. (©)4. @2

(THPT QUOC GIA 2018 - 104)
1
Cau 9. Rit gon biéu thic P = 23 - &/ véi z > 0.

@A) P = 4. B) P = 2> ©P= D) P = b,
(THPT QUOC GIA 2017 - 102)
5
Cau 10. Rit gon bidu thitc Q = bg: Vb v6i b > 0. \ \
A)Q =1 B Q=19 ©q@=b 3. DQ=13.

(THPT QUOC GIA 2017 - 103)
Cau 11. Cho a la s6 thyc duong khac 1. Tinh [ = log  a.

@I:; B)I=0. ©1=-2 D)1 =2

(THPT QUOC GIA 2017 - 101)
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2
Cau 12. Cho a la s6 thyc duong khac 2. Tinh I = logq (Z)
2

@I:; B)1=2 @I:—;. D)1= -2
(THPT QUOC GIA 2017 - 103)

Cau 13. Véi a, b 1a cac s6 thyc duong tuy ¥ va a khac 1, dat P = log, b + log,. b%. Ménh
dé nao duéi day diang?
(A) P =9log, b. B) P =27log,b. (C)P=15log,b.  (D)P =6log,b.
(THPT QUOC GIA 2017 - 101)
Cau 14. Vé6i moi a, b, z 1 cac s6 thuc duong théa man log, z = 5log, a + 3log, b, ménh deé
nao duéi day dang?
@x:3a+5b. x:5a+3b. @x:a5+b3. @x:a5b3.

(THPT QUOC GIA 2017 - 104)

Cau 15. Cho log, b = 2 va log, c = 3. Tinh P = log, (b*c?).
(A) P =31. B) P =13. (C) P = 30. (D) P = 108.
(THPT QUOC GIA 2017 - 102)
Cau 16. Cho log, = = 3, log, x = 4 v6i a, b 1a céac s6 thuc 16n hon 1. Tinh P = log,, z.
1 12
@P:l. B P=—. ©P=12 D Pr=="1.
12 12 7
(THPT QUOC GIA 2017 - 101)

Cau 17. Cho z,y la cac sb thuc lén hon 1 théa man 2%+ 9y? = 6zy. Tinh
1 + logs x + log, y

210g112(x+3y) X '
@M= B M = 1. ©m=. @M:§.

(THPT QUOC GIA 2017 - 102)

1
Cau 18. Cho logga = 2 va log, b = 3 Tinh I = 2log, [log; (3a)] + logq b?.

1
5 3
@r=". B)I =4 ©1=o0. Dr=7.
(THPT QUOC GIA 2017 - 103)

Cau 19. V6i moi s6 thuc duong a va b théa man a? + b*> = 8ab, ménh dé nao dudi day

ding?
1
@log(a—i- b) = i(loga +logb). 10g(a+ b) = 1+ loga + logb.
1 1
@log(a—l— b) = 5(1 +loga + logb). @log(a—l— b) = 5 + log a + log b.
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(THPT QUOC GIA 2017 - 103)

Cau 20. Vdi céc s6 thue duong z,y tly ¥, dit logg @ = «, logy y = 5. Ménh dé nao dudi day

dang?
@) logy; (f) =9(5-5). B) log,; (f) =S +8.
@10g27<\2§)3:9(§+ﬁ>. @logW(f)g:Z— :

(THPT QUOC GIA 2017 - 104)

DAP AN CAU HOI TRAC NGHIEM

1. Cll2. Al[3 c]l4. cl[5. Alle. C¢]|l7. DJ[8. All9. C][10. D]
[11. D|[12. B|[13. D|[14. D |[15. B [16. D |[17. B |[18. D |[19. C |[20. D |

§2. HAM SO LUY THUA, HAM SO MU VA
HAM SO LOGARIT

2.1 Ham S6 Liy Thira

I Dinh nghia

B Xét ham sé y = 2@, v6i « 1a s6 thuce cho trude. Ham s6 y = %, v6i « , duge goi
& Xét ham s y “ voi al thuc cho trude. H Y “ voi a € R, duge g

lam ham so6 liy thia.
& Tap xéac dinh

» V6i a nguyén duong, ¥ = R.
» V6i o nguyen am hoic bang 0, 2 =R\ {0}.

» V6i o khong nguyén, Z = (0; +00).
™ Tap gia tri 4 = (0; +00).
@ Dao ham (u®)" = au’ - u®!.

& Tinh don diéu
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y=x%a>0. y=z%a<0.
& Dao ham: ¢/ = ax® ! < 0,Vx > 0.
& Dao ham: ¢/ = ax® ! > 0,Vx > 0.
@ Gi6i han dac biét:
@ Gié6i han dac biét:
lim 2% = +o00, lim % =0.
lim z* =0, lim z* = 4o0. o0+ -
x—0t T—r—+00
® Oz la tiem can ngang, Oy 13 tiém can ding
& Khong c6 tiém can .
cua do thi.
@ Bang bién thién. .
& Béng bién thien.
x| 0 +00
v i SCI 0 +00
+00 i
Y
y \
—00
—00
4 a>1
a=1
0<axl
]_ a =
i a <0
O 1 x
2.2 Ham S6 Logarit
I Dinh nghia

& Cho s6 thyc duong a khac 1. Ham s6 y = log,  dugc goi 1a ham s6 logarit co s6 a.
™ Tap xac dinh 2 = (0; +00).

™ Tap gia tri ¢ =R\ {0}.
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U/

® Dao ham log, |u|' = :
ulna

& Tinh don diéu

y=log,x,a>1

y=log,z,0<a<1

® Dao ham: ¢/ = > 0,Vx > 0.

rlna

@ Gié6i han dac biét
lim log, * = —o0, lim log, x = 4o0.
r—0t T—+00

Tiém can: Truc Oy la tiém can ding.

W Bang bién thién

T 0 1 a
y + + +

+o00

+00

& Do Thi
Y

y =log,
(a >1)

& Dao ham: ¢/ = < 0,Vz > 0.

rlna
@ Gi6i han dac biét

lim log, x = —o0, lim log, r = 4o00. Tiém
z—0t T—+00

can: Truc Oy la tiém can ding.

& Bang bién thién

x 0 a 1 “+00
Yy - - -
+00
\1
Y \O
\
—00
& Do Thi
Y
1V
O d 1 T
y =log, x
0<a<1)

e a > 1 ham s6 luon dong bién

e 0 < a <1 ham s6 luon nghich bién

2.3 Ham S6 Mua

I Dinh nghia
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% Cho s6 thuc duong a khac 1. Ham s6 y = a® dudc goi 1a ham s mi co s6 a.

& Tap xac dinh 2 = R.
™ Tap gia tri 4 = (0; +00).
& Dao ham (e*) =/ - ev.

& Tinh don diéu

y=log,r,a>1

y=log,z,0<a<1

® Dao ham: ¢ = a®lna > 0, Vz.
& Gidi han dac biet

lim a” =0,

lim log, x = +4o0.
T——00

T—r+00

Tiém can: Truc Oz la tiém can ngang.

@ Bang bién thién

T |—00 0 1 +00
Y + + +
—+00
Y /
—00 1 a
& Do Thi
Yy
y=a
(a>1)
a ,,,,,
17
O 1 x

& Dao ham: ¢ = < 0,Vx > 0.
xlna
@ Gidi han dac biet
lim log, x = —oo0, lim log,r = 4o00. Tiém
r—0t T——+00

can: Truc Oy la tiém can ding.

& Bang bién thién

T | —00 0 1 +00
y' - - -
+00
\1
y —
\
—00
& D6 Thi
Y
1
y=a"(0<a<1)
a¥
O 1 x

e V6i a > 1 ham s6 luon dong bién

e V6i 0 < a < 1 ham s6 luon nghich bién
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2.4) VI DU MINH HOA

1
Cau 1. Tim tap xac dinh Z clia ham s6 y = (x — 1)3.
(A2 =(-0;1). BZ=(1;+x). (©C)Z=R. D)2 =R\ {1}.
(THPT QUOC GIA 2017 - 102)

Cau 2. Tim tap xéc dinh 2 ctia ham sé y = (22 —x — 2) ",

(A)D =R. (B) D = (0; +00).
(©) D = (—o0; ~1) U (2 400). DD =R\ {-1;2}.
(THPT QUOC GIA 2017 - 104)
Cau 3. Tim tap xac dinh 2 ciia ham s6 y = log; ’ 1 ;
i
(A2 =R\ {-2}. (B) 2 = (—o0; —2) U [3; +00).
@ P = (—2;3). @.@ = (—00; —2) U (3; +00).

(THPT QUOC GIA 2017 - 101)

Cau 4. Tim tap xac dinh 2 ctia ham s6 y = logy(z? — 4z + 3).
A7 =(2-v21)U(3:2+V2). B) 2 =
(©) 2 = (—o0; 1) U (3;+0). (D)2 = (—00;2 — v2) U (2 + v/2; +00).

(THPT QUOC GIA 2017 - 104)

Cau 5. Tim tat ca cac gia tri thyc clia tham s6 m dé ham s6 y = log (v? — 22 —m + 1) ¢6

tap xac dinh la R.
@mZO. m<0. ©m§2. ®m>2.

(THPT QUOC GIA 2017 - 103)

Cau 6. Tim tat ci cac gia tri thuc clia tham s6 m dé ham s6 y = In(2% — 22+ m + 1) c¢6

tap xac dinh la R.

(A)m = 0. B)0<m < 3.

©m<—1hoécm>0. @m>0.
(THPT QUOC GIA 2017 - 104)

Cau 7. Tinh dao ham ctia ham s6 y = log, (2 + 1).
Ay = By =
(2z+1)In2 2x+1)1n2

2
©y/:2x ®y:2x+1'

(THPT QUOC GIA 2017 - 102)
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Cau 8.
Cho hai ham s6 y = a®, y = b” véi a,b 1a hai s6 thyc duong khéc 1, Y
1an lugt 6 dd thi 1a (C}) va (Cy) nhu hinh beén. Ménh dé nao dudi day (C2) (1)
ding?
@0<a<b<1. O<b<1<a.
©0<a<1<b. ®O<b<a<1.
0 g

(THPT QUOC GIA 2017 - 103)

Cau 9. Xét cac s6 nguyen duong a, b sao cho phuong trinh aln®*z +blnz +5 =0 ¢6 hai
nghiém phan biét x;, o va phuong trinh 5 log2 x4+ blogx + a = 0 c6 hai nghiém phan biét

x3, T4 thda man z129 > w374 Tim gia tri nhé nhat Sy, cia S = 2a + 3b.
(A) Senin = 30 . Sminn = 25 . (C) Snin = 33 . (D) Spin = 17

(THPT QUOC GIA 2017 - 104)

. x
Cau 10. Xét cac so thuc duong x, y théa man log, TZy = 3xy +x + 2y — 4. Tim gia tri
T Y
nhé nhat Py, cia P =z +v.

o :9\/_1—19 ®) P :9\/_+19
@P._IS\/_1—29 D _2\/_1—3
min — 21 min —

(THPT QUOC GIA 2017 - 101)

. 1—ab
Cau 11. Xét cac so thuc duong a, b thoa méan log, TC;) = 2ab+a+b— 3. Tim gia tri nho
a
nhat P, cia P = a + 20b.
2v/1 3 3V10 -7
@Pmlnzi Pmlnzi
2¢/1 0 -1 2v/10 — 5
@Pmlnzi @Pmlnzi

(THPT QUOC GIA 2017 - 102)

t

ot + m2
gia tri ctia m sao cho f(z) + f(y) = 1 v6i moi s6 thuc z, y théa man ™ < e(x +y). Tim

Cau 12. Xét ham s6 f(t) v6i m 1a tham s6 thuc. Goi S 1a tap hop tat ca cac

s6 phan ti ctia S.
(Aa)o. 1. (C) Vo 6. (D)2.
(THPT QUOC GIA 2017 - 103)

DAP AN CAU HOI TRAC NGHIEM

1. B |[2 D |3 D |4 < B |[e. D |
7. B |8 B ||o. A Jlio. D 1. A 12z D |
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§3. PHUONG TRINH MU - PHUONG TRINH
LOGARIT

3.1 KIEN THUC CO BAN

%& Phuong trinh mi va logarit co ban.

@ Phuong trinh mi co ban ¢6 dang: a* = m (1).
» Néu m > 0 thi phuong trinh (1) c6 nghiém duy nhat z = log, m.
» Néu m < 0 thi phuong trinh(1) vo nghiém.

™ Phuong trinh logarit co ban c¢6 dang log, = m (2). V6i méi m € R, phuong trinh

(2) luon c¢6 nghiem = = a™.

\r

Phuong phap dua vé ciing co s6.

Véia>0vaa#1taco:

& /@ = a9 & f(z) = g(z).

™ log, f(z) =log,g(z) & { | f(z) > 0

\r

Phuong phap logarit hoa.
™ /@ =b s f(x) =log,b
& /@ =) & f(z) = g(x)log, b

™ log, f(z) =b <& f(x) =a’.

\r

Phuong phéap dat an phu.
Bing phuong phap chon an thich hop, ta dua bai toan phuong trinh mii, phuong trinh
logarit vé phuong trinh don giai hon.

T d6 dé dang gidi dugce bai toan ban dau.

\r

Thong thuong ta ding tinh chat don diéu ctia ham sb6 dé danh gia hai vé.
Xét phuong trinh: f(x) = g(z)(1).

@ Néu f(z) 1a ham dong bién hofic nghich bién, g(x) 1a ham hang, néu ton tai x¢ thoa
man f (x9) = g (zo) thi zo la nghiém duy nhat ctia phuong trinh (1).
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@ Néu f(z)la ham dong bién, g(z) 1a ham nghich bién (hodc f(z) nghich bién, g(x)
dong bién), néu ton tai zg thod man f (zg) = g (x) thi 2o 1a nghiem duy nhat cta

phuong trinh (1).

™ Néu y = f(¢) 1a ham s6 don dieu va f (u(x)) = f (v(z)) thi ta c6: u(z) = v(z).

3.2) VI DU MINH HOA

Vi du 1. Phuong trinh 22**! = 32 ¢6 nghiém la

@x:; :v:2. @ng @x:?).

THPT QUOC GIA - 2018 - 101

@ Loi Giai:
Taco 22t =32 =2 r+1=5< 1z =2.

Vi du 2. Tap nghiém clia phuong trinh log,(2? — 1) = 3 1a

(&) {-3;3}. {-3}. © {3} D) {-V10; V10}.
THPT QUOC GIA - 2018 - 102

@ Loi Giai
=3
Ta c6 logy(z> — 1) =3 2? - 1=2 &
T =3

Vay tap nghiém ctia phuong trinh da cho la {—3; 3}.

Vidu 3. Goi S la tat ca cic gia tri nguyén clia tham s m sao cho phuong trinh
4% —m-2*+t1 1 9m? — 5 = 0 ¢6 hai nghiem phan biét. Héi S c¢6 bao nhiéu phan ti?

(A)3. B) 5. ©2. D)1.

THPT QUOC GIA - 2018 - 103

Loi Giai

Taco4® —m -2+ 2m? —5 =04 —2m - 2" +2m?* — 5 = (. (1)
Dat ¢t = 2%, ¢ > 0. Phuong trinh (1) thanh: {2 — 2m - ¢t + 2m? — 5 = 0. (2)
Yéu cau bai toan < (2) ¢6 2 nghiém duong phan biét
A">0 m? —2m*+5 >0 —Vh<m <5
V10
S>>0 <2m>0 s m>0 @T<m<\/5.

P>0 2m? —5>0 m<_\/§vqn>\/§

Do m la s6 nguyén nén m = 2.

Vay S chi ¢c6 mot phan tit duy nhat.
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Vi du 4. Cho phuong trinh 7° + m = log,(x — m) v6i m 1a tham s6. C6 bao nhiéu

gia tri nguyén ctia m € (—25;25) dé phuong trinh da cho c6 nghiem?

@Ao. (B) 25. (©) 24. (D) 26.

THPT QUOC GIA - 2018 - 103

B Loi Giai
Diéu kién: x > m.
Dattlog7(xm)tacé{7x+mt:>7m+x7t+t. (1)

T+m=x
Do ham s6 f(u) = 7* 4+ u dong bién trén R nén ta ¢6 (1) < ¢t = z. Tic la
“t+m=az&m=x—T°

Xét ham s6 g(x) =z — 7" = ¢ (z) =1—-T"In7T=0< z = —log; (In7) = x.
Bang bién thién:

r | —o0 —log;(In7) +00
g (z) + 0 -
9(xo)
9(x) _— S

Tu d6 phuong trinh da cho ¢6 nghiém khi va chi khi m < g (—log,(In7)) ~ —0,856.
(cac nghiém nay déu théa man diéu kien vi z — m = 7° > 0)

Do m nguyén thuoc khoang (—25;25) nén m € {—24; —16;...;—1}.

3.3) BAI TAP TRAC NGHIEM

Cau 1. Cho phuong trinh 4% 4 27+ — 3 = 0. Khi dit ¢ = 2%, ta dugce phuong trinh nao duéi
day?
()22 —3=0. B2 +t-3=0. (C4t—3=0. (D)2 + 2t —3=0.

(THPT QUéC GIA 2017 - 101)

Cau 2. Tim nghiém ctia phuong trinh log,(1 — z) = 2.
@x:—él. x:—3. @m:& @sz.

(THPT QUOC GIA 2017 - 102)

1
Cau 3. Tim nghiém ctia phuong trinh log,-(x + 1) = 5

@m:—G. x:6. @m:él. @x:223
(THPT QUOC GIA 2017 - 103)
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Cau 4. Tim nghiém ctia phuong trinh log,(x — 5) = 4.
(A)z =21, B)z =3, (©x=11. D)z =13.
(THPT QUOC GIA 2017 - 104)
Cau 5. Tap nghiém S ctia phuong trinh logs(2x + 1) — logg(z — 1) = 1.
@) s = {4}. S = {3}. ©s={-2}. D)s = {1}.
(THPT QUOC GIA 2017 - 103)

Cau 6. Tim tap nghiém S clia phuong trinh log 5 (z — 1) 4+1logq (z +1) = 1.

(A)S = {2+ 5} S:{z—\/_22+¢5}.
©s = {3). D)s = {3+‘/_}

(THPT QUOC GIA 2017 - 102)

Cau 7. Tim tat ca cac gia tri thuc clia tham s6 m dé phuong trinh 3* = m c6 nghiém

thue.
@mzl. mZO. ©m>0. @m?ﬁo.
(THPT QUOC GIA 2017 - 104)

Cau 8. Tim tat ca cac gia tri thuc ctia tham s6 m dé phuong trinh 4% — 22t 4+ m =0 ¢6

hai nghiém thyc phan biét.
@me (—o0;1). B) m € (0; +0). (©m e (0;1]. @me (0;1).
(THPT QUOC GIA 2017 - 102)

Cau 9. Tim gia tri thyc ctia tham s6 m dé phuong trinh 10g§ x—mloggr +2m —T7=0co

hai nghiém thuyc xq, x9 thdéa man x;zo = 81.
(A)m = —4. B)m = 4. (C)m =8l. (D)m = 44.
(THPT QUOC GIA 2017 - 101)

Cau 10. Tim gia tri thuc ctia tham s6 m dé phuong trinh 9% — 2 - 3**! 4 m = 0 ¢6 hai

nghiém thuc z1, rs thoa man z; + zo = 1.
@m:6. m:—3. @m:?). @mzl.
(THPT QUOC GIA 2017 - 104)

Cau 11. Phuong trinh 5%**! = 125 c6 nghiém 1a
3 5)
@mzi. :1:25. @le. @x:?).

(THPT QUOC GIA - 2018 - 10/)
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Cau 12. Tap nghiém clia phuong trinh logy(z? — 7) = 2 la
W~V B {44}, © {4} D) {4},
(THPT QUOC GIA - 2018 - 103)
Cau 13. Goi S 1a tap hop tat ca cac gia tri nguyen clia tham s6 m sao cho phuong trinh
16" —m - 4°T! + 5m? — 45 = 0 ¢6 hai nghiém phan biét. Héi S ¢6 bao nhiéu phan tii?
(A)13. B)3. (©)6. (D) 4.
(THPT QUOC GIA - 2018 - 101)

Cau 14. Goi S 1a tap hop tat ca cac gia tri nguyén ctia tham s6 m sao cho phuong trinh

25% —m - 5%t 4 7m? — 7 = 0 ¢6 hai nghiém phan biét. Héi S c6 bao nhiéu phan ti?
(AT B)1. (©)2. (D)3.
(THPT QUOC GIA - 2018 - 102)
Cau 15. Goi S 1a tap hgp cac gia tri nguyén ctia tham s6 m sao cho phuong trinh 9% —
m3* 4+ 3m? — 75 = 0 ¢6 hai nghiém phan biét. Héi S c¢6 bao nhiéu phan ti?
(A)s. B) 4. (©)19. (D)5.
(THPT QUOC GIA - 2018 - 104)

Cau 16. Cho phuong trinh 3* + m = log;(z — m) véi m 1a tham s6. C6 bao nhiéu gia tri

nguyén ciia m € (—15;15) dé phuong trinh da cho c6 nghiem?
(A) 16. B)9. (©) 14. (D) 15.

(THPT QUOC GIA - 2018 - 102)

Cau 17. Cho phuong trinh 2% + m = log, (x — m) v6i m la tham s6. C6 bao nhiéu gia tri

nguyén ctia m € (—18;18) dé phuong trinh da cho c¢6 nghiem?
(A)9. B)19. ©)17. (D) 18.

(THPT QUOC GIA - 2018 - 104)

Cau 18. Cho phuong trinh 5% + m = logs(z — m) véi m 1a tham s6. C6 bao nhiéu gia tri

nguyén ciia m € (—20;20) dé phuong trinh da cho c6 nghiem?
(A)20. B) 19. (©)9. (D)21.

(THPT QUOC GIA - 2018 - 101)

DAP AN CAU HOI TRAC NGHIEM

o012 013 (4. ||5.]|6.|]7.]|8. ||9. ||10.]|11.]|12./|13.|14.]|15.]|16.]|17. |18.
D |IB ||C A ||A||A ]|C|ID[|B||C]C||B|B]IC|B]C]|C]|B
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§4. BAT PHUONG TRINH MU - BAT
PHUONG TRINH LOGARIT

4.1) BAT PHUONG TRINH MU
% DBait phuong trinh dang /@ > a9 (a > 0,a # 1)
& Néua > 1 thi /@ > a9 < f(z) > g(2).
™ Néu0<a<1thia/® > a9 < f(z) < g(x).
% Bat phuong trinh dang a® > b(a > 0,a # 1)
@ Néub>0thia®* >be xR,

™ Néua > 1thia®>b<s x> log,b.

™ Néu0<a<1thia®>bsz<log,b.
& Bt phuong trinh dang a® < b(a > 0,a # 1)

@ Néub>0thia* <bez el
® Néua>1,b>0thia® <b<s x<log,b.

™ Néu 0 <a<1thia®<bsz>log,b.

4.2) BAT PHUOGNG TRINH LOGARIT

%& Bat phuong trinh logarit co ban:
Véia > 0,a # 1 :log,x > b;log,x > b;log,x < b;log,x < b

b B -
{a> 1 0<a#1
log, f(x) < log,g(z) 0 < fz) < glx) - f(z)>0
O<a<l g(xz) >0
{f(l’) > g(x) _(a — D[f(z) — g(x)] <0
=

a>1
{0<f(a:)<ab
O0<a<l1

_{f(x)>ab
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Ngoai ra ta can két hop va ap dung mot s6 phuong phap giai bat phuong trinh tuong

tu nhu cac phuong phap da néu trong phan gidi phuong trinh logarit:
& Dua vé cling co s6
@ Mi hoa

@ Dait an phu

@ St dung tinh don diéu ctia ham sb,. ..

4.3) VI DU MINH HOA

Cau 1. Tim tap nghiém S clia bat phuong trinh log; » — 5log,  +4 > 0.

(A)S = (—o00;2) U [16; +00). B) S = [2;16].
@S = (0;2] U [16; +00). @S = (—o0; 1] U [4; +00).

(THPT QUéC GIA 2017 - 101)

Cau 2. Tim tat cid cac gia tri thuc cla tham s6 m dé bat phuong trinh

logs z — 2log, « + 3m — 2 < 0 ¢6 nghiem thuec.
2
@m<1. m<§. ©m<0. @mgl.
(THPT QUOC GIA 2017 - 103)

DAP AN CAU HOI TRAC NGHIEM

§5. CAC BAI TOAN UNG DUNG

9.1 Lai Don

I Dinh nghia

Lai don la so tién 1ai chi tinh trén s6 tién géc ma khong tinh trén s6 tién lai do s6 tien
gbc sinh ra, ttc 1a tién 1ai ciia ki han truée khong duge tinh vao vén dé tinh lai cho ki han

ké tiép, cho dut dén ki han ngudi giii khong dén 1ay tien ra.

I Cong thic
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Khéch hang giii vao ngan hang A dong vdi 1ai don r/ki han thi s6 tién khach hang nhan

dugc ¢ von 1an 1ai sau n ki han (n € N*) la:

Sp=A+nAr = A(1+nr) (1.1)

Z . ’ . pe N 7’
nTrong tinh toan cac bai todn lai suat va cac bai toan lien quan, ta nhé r% la 100"

5.2) Lai Kép

I Dinh nghia

Lai kép la tién 1ai ciia ki han truée néu nguoi giii khong rat ra thi duge tinh vao von dé

tinh 1ai cho ki han sau.

I Cong thic

Khach hang giii vao ngan hang A dong véi 1ai kép r%/ki han thi s6 tién khach hang nhan

duge ca von 1an 1ai sau n ki han (n € N*) 1a

Sp=A(l+7r)" (1.2)

Tit cong thiic (2) ta c6 the tinh duge

n =log,,, (%) (1.3)
n Sn
r=1{7- 1 (1.4)
Sn
A= (ET (1.5)

5.3 Gii Tién Hang Thang Vao Ngan Hang

I Dinh nghia

Dau mdi thang khach hang giii vao ngan hang s6 tien A dong véi 1ai kép r%/thang, thi
s6 tien khach hang nhan duge cd von 1an 1ai sau n thang (n € N*) (nhan tién cudi thang,

khi ngan hang da tinh 1ai) 1a S,,.

I Coéng thiic
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Cudi thang thit nhat, khi ngan hang da tinh 1ai thi s6 tién c6 dudgc 1a
A 1
Sy =A(l+r)= - [(L+r)' =1 (1+7)

Dau thang thit hai, khi da gii thém s6 tien A dong thi s6 tién 1a

[(14+r)2—1] A 2
T, = A(l A=Al ]=A——"——=—|(1 -1
L =A(l+7r)+ [(1+7) +1] T 1 T[( +7)? —1]
Cubi thang thi hai, khi ngan hang da tinh 1ai thi s6 tién c6 dugce 1a
A
Sy =" [(L+7)?2=1] (1+7)
Tt d6 ta c6 cong thiic tong quat
A n
Sy = ?[(1+r) -1 (1+7r) (1.6)
Chai y: Tl cong thiic (6) ta c6 thé tinh duge
Snr
Spr
A= " 1.8
(1+7r)[(14r)—1] (18)

5.4 Gui tién vao ngan hang va rit tién hang thang

I Dinh nghia

Mot ngudi giti ngan hang sb tien 1a A dong véi 1ai suat r%/thang. Mdi thang vao ngay
ngan hang tinh 1ai, nguoi do6 rat ra s tién la X dong. Tinh s6 tién con lai sau n thang la

bao nhiéu.

I Cong thic

Cudi thang thit nhat, khi ngan hang da tinh 1ai thi s6 tién c6 duge 1a Ty = A(1 + 1) va

sau khi rit s6 tien con lai 1a

(1+7r)—1

S1=Al+r)—X=A1+r)— X
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Cubi thang thit hai, khi ngan hang da tinh lai thi sb tién c6 duge 1a
Th=[A0+7r) = X](1+r)=A1+7)> = X(1+7)

va sau khi rat s6 tien con lai 1a

Sy =A1+7r)? - X1+7r)—X=A0+7r)? =X [(1+7r)+1] :A(1+r)2—X(1+7;)2_1
Tt dé ta c6 cong thiic tong quat sé tién con lai sau n thang la
T o
Chai y: Tit cong thiic (9) ta c6 thé tinh dugc
X = [A(1+r)"—sn](1+:)n_1 (1.10)

5.5 Bai toan vay von tra gép

Vay ngan hang s6 tién 13 A dong vdéi lai suat r%/thang. Sau ding mot thang ké tit ngay vay,
bat dau hoan ng, hai lan hoan ng cach nhau mot thang, mdi lan hoan no s6 tién la X dong

va tra hét tién ng sau dung n thang.

I Céng thiic

Cach tinh s6 tién con lai sau n thang gidng hoan toan cong thic tinh tién giii ngan hang

va rat tien hang thang nén ta co

Sy = A(1+7)" — X(l—i—rr)"—l (L11)
Dé sau ding n thang tra hét ng thi S, = 0 nén
A(1+r)”—X(1+7;)n_1 =0 (1.12)
va
v z(‘ll(it;)’:'f (1.13)
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5.6 Lai kép lién tuc

I Dinh nghia

Gl vao ngan hang A dong véi 1ai kép 7% /nam thi s6 tién nhan duge ca von 1an 1ai sau

n nam (n € N*) la

Sp=A(l+r)" (1.14)

.2 o . X - N N 2 . ~ N ~e £ X ~ ~ r ~ £ <X
Gia st ta chia moéi nam thanh m ki han dé tinh 1ai va 1ai suat moi ki han 1a —% thi s6 tien
m
thu dugce sau n nam la

S.=A(1+ ;)mn

Khi ting s6 ki han ctia mdi nam lén vo cic, tiic 14 m — +o0o thi ngusi ta chiing minh dugc

S, — Ae™". Dat

S = Ae™" (1.15)

Khi do6 S duge goi 1a 1ai kép tién tuc hay con goi la cong thiic tang trudng mi.

5.7 VI DU MINH HOA

Vidu 1. Mot nguoi giii tiét kiem vao mot ngan hang véi 1ai suat 6,6%/nam. Biét
rang néu khong rat tién ra khéi ngan hang thi ctt sau méi nam s6 tién 1ai sé dugc
nhap vao von dé tinh lai cho nam tiép theo. Hoi sau it nhat bao nhiéu nam ngusi do
thu duge (ca s6 tien giii ban dau va 1ai) gap doi s6 tien gii ban dau, gia dinh trong
khoang thoi gian nay lai sudt khong thay déi va nguoi dé khong riat tién ra?

@ 11 nam. 10 nam. @ 13 nam. @ 12 nam.

THPT QUOC GIA - 2018 - 103

Loi Giai
V6i s6 tien giii ban dau 1a A, 1ai suit ¢6 dinh 1a r/nam, sau n nam gii tién, s6 tién c6 duge

N

la:
T,=A(l+nr)"

Theo gia thiét: T,, = 2A nén (14 r)" = 2.

Thay s6 ta duge: (14 0,066)" = 2 = n = log; g6 2 = n ~ 10,85.
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Vay sau it nhat 11 nam gti tién sb tién clia ngudi gii dat gap doi s tién von ban dau.

5.8) BAT TAP TRAC NGHIEM

Cau 1. Mot ngudi gii 50 trieu dong vao mot ngan hang vdéi 1ai suat 6%/nam. Biét ring néu
khong rit tién ra khoéi ngan hang thi ¢t sau méi nam sb tién lai sé duge nhap vao gbc dé
tinh 1ai cho nam tiép theo. Hoi sau it nhat bao nhiéu nim nguoi d6 nhan duge s tién nhieu
hon 100 trieu dong bao gom goc va 1ai? Gia dinh trong sudt thoi gian gii, 1ai suat khong
doi va ngusi dé khong rit tién ra.

@ 13 nam. @ 14 nam. @ 12 nam. @ 11 nam.

(THPT QUOC GIA 2017 - 101)

Cau 2. Dau nam 2016, 6ng A thanh lap mot cong ty. Tong s6 tién ong A ding dé tra luong
cho nhan vién trong nam 2016 1 1 ty dong. Biét ring cit sau mdi nam thi tdng s6 tién ding
dé tra luong cho nhan vién trong cd nam dé tang them 15% so v6i nam trude. Héi nam nao
dudi day 1a nam dau tien ma tong s tién ong A dung dé tra luong cho nhan vién trong ca
nam 16n hon 2 ty dong?

(A) Nam 2023. (B) Nam 2022. (C) Nam 2021. (D) Nam 2020.

(QG17,102,c41)

Cau 3. Mot nguoi gii tiét kiem vao mot ngan hang véi 1ai suat 6,1 %/nam. Biét rang néu
khong rat tién ra khoi ngan hang thi cit sau méi nam so tién lai sé duge nhap vao von dé
tinh 1ai cho ndm tiép theo. Hoi sau it nhat bao nhieéu nam ngudi dé thu duge (ca s6 tien gt
ban dau va 1ai) gap doi s6 tién giii ban dau, gid dinh trong khoang thoi gian nay 1ai sut

khong thay doi va ngusi dé khong rit tién ra?
@ 13 nam. @ 10 nam. @ 11 nam. @ 12 nam.

(THPT QUOC GIA - 2018 - 104)

Cau 4. Mot ngudi gtii tiét kiem vao ngan hang véi 1ai suat 7,5 % /nam. Biét rang néu khong
rit tién ra khoéi ngan hang thi ¢ sau moi nam sé tién 1ai sé duge nhap vao von dé tinh lai
cho nam tiép theo. Héi sau it nhat bao nhiéu nam ngusi d6 thu duge (ca sb tien glii ban
dau va 1ai) gap doi sb tién da gui, gid dinh trong khodng thoi gian nay 1ai suat khong thay
doi va ngusi do khong rit tien ra?

11 nam. 9 nam. 10 nam. 12 nam.
@ ®) © 1)

(THPT QUOC GIA - 2018 - 101)
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Cau 5. Mot nguoi gti tiét kiem vao mot ngan hang véi 1ai suat 7,2%/nam. Biét ring néu
khong rat tién ra khéi ngan hang thi ¢t sau moéi nam s6 tién lai sé duge nhap vao von dé
tinh 1ai cho nam tiép theo. Héi sau it nhat bao nhieu nam ngusi dé thu duge (ca so6 tién gii
ban dau va 1ai) gap doi s6 tién giii ban dau, gid dinh trong khoang thoi gian nay 1ai suat

khong thay doéi va ngudi dé khong rat tién ra?
@ 11 nam. @ 12 nam. @ 9 nam. @ 10 nam.

(THPT QUOC GIA - 2018 - 102)

DAP AN CAU HOI TRAC NGHIEM
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