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Bai toan
Mot nguoi gui tiet kiém vai lai suat 8,4%/nam va 1ai hang nam dugc nhap
vao von. Hoi sau bao nhiéu nam ngudi dé thu dugce gip doi sé tién ban diu ?

Giai. Goi s6 tién gui ban dau 12 P. Sau n nam, s6 tién thu duoge 13
P, = P(1+0.084)" = P(1,084)" .

Dé P, = 2P thi phai c¢6 (1,084)" = 2.

n

Do dé n = log; g4 2 = 8,59.

Vi n 1a 6 tu nhién nén ta chon n = 9.

Vay muon thu duge gdp doi s6 tién ban ddu, ngudi dé phai giri 9 nam.

* Nhimg bai toan thuc t€ nhu trén dua dén viée giai cic phuong trinh ¢6 chita
dn s6 & s6 mil cua luy thira. Ta goi d6 la cic phuong trinh mi.

. ; 1Y" 4
Chang han, cdc phuong trinh 3" = 8§, (E] g 3 =0 la nhimg phuong
L9, 3

trinh ma.



Phudng trinh mi co ban

Phu'rdng trinh ma co ban ¢6 dang

a* =b(@>0.a#1l).

D¢ giai phuong trinh trén. ta sir dung dinh nghia logarit.

VGib>0,tach a* =b < x=log,b.

Vaoibh < 0, phuong trinh vo nghiém.

Minh hoa bdng do thi

Hoanh do giao diém cua dé thi hai ham s6 v = a* va y = b 12 nghiém coa
phuong trinh a* = b.

S6 nghiém cua phuong trinh 1a s6 giao diém ctia hai dé thi.

R6 rang. néu b < 0 thi hai do6 thi khong cat nhau nén phuong trinh vo nghiém.

Néu b > 0 ta ¢6 hai do thi trén cdc hinh 37 va 38. Trén méi hinh, hai dé thi
ludn cit nhau tai mot diém nén phuong trinh ¢6 nghiém duy nhat.

Y

¥k
(a=>1)
b b y==50
/ Fe \
0 !':":éuh X log,h O x
Hinh 37 Hinh 38

Két luan

| Phuong trinh @* = b(a >0,a # 1)

b >0 c6 nghiém duy nhat x = log,, h. I
h<0 vO nghiém. |




Vi du 1. Giai phuong trinh 22% 7! + 4"l = 5.
Giai. Pua vE trai vé cung co s6 4, ta dugce

L4144 =5haya* =2
2 9

Vay x = logy %

2. Céach gidi mét sé phuong trinh mi don gian

Nguoi ta thudng sir dung céic phuong phdp sau dé giai mot s6 phuong trinh m.

a) Pua vé cung co so

a¥
Gidi phuong trinh 62 =1 bang cach dua vé dang o« =4®") va gidi phuong
trinh A(x) = B(x).

x+1
Vi du 2. Giii phuong trinh (1,57 = (%} +

Fu . & > a - 3
Giai. Pua hai vé€ vé cung co so E,ta dugc

HESH
2 2
Dodd 53x-T=-x-1&x=1.
Vay phuong trinh c6 nghiém duy nhét x = 1,
b) Pat an phu
Vi du 3. Giai phuong trinh

9" —4.3" -45=0.
Giai. Dat t = 3", 1> 0, ta ¢6 phuong trinh

2 —4r—45=0.

Giai phuong trinh bac hai nay, ta dugc hai nghiém t; =9, 1, = -5.
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Chi c6 nghiém r; = 9 thoa man diéu kién r > 0.

Do dé 3* = 9. Vay x=2.

Giai phuong trinh %_53" +5.5" =250 bang cach dat an phu r=5".
¢) Logarit hoa

Vi du 4. Giai phuong trinh 3*.2" =1.
Giai. Lay logarit hai vé€ vai co s6 3 (con goi la logarit hoa), ta duge
logz(3*.2" ) = logy 1 <> log33* +logy2* =0.

Tir d6 ta co
x + x% log32 =0< (1 + xlogz2) =0.

Vay phuong trinh da cho c6 cdc nghiém la

1
xp =0va xp =— = —log, 3.
logy 2

[l - PHUONG TRINH LOGARIT

Phuong trinh logarit 12 phuong trinh ¢6 chia 4n s6 trong
biéu thirc dudi ddu logarit.

Ching han, cdc phuong trinh
log; x =4 va lug:‘;,\' —-2loggx+1=0
2
déu 1a phuong trinh logarit.

1. Phudng trinh légarit co ban

Tinh x, biét log,x = %

6. Giai tich 12.A 81



u Phuong trinh 16garit co ban ¢6 dang

log,x=0b(a>0,a#1l).

Theo dinh nghia logarit, ta cé

log,x=b< x=d".

Minh hoa bang do thi

V& dé thi ham s6 y = log, x va dudng thang y = b trén cing mot hé truc
toa dé (H. 39 via H. 40).

] 1 ah Xx 0 f;h I X
y=log,x v =log,x
(a>1) D<a<l)
Hinh 39 Hinh 40

Trong ca hai trudng hop, ta déu thay dé thi cua cdc ham s6 vy = log, x va .

duong thing v = b luén cit nhau tai mot diém véi moi b € R.

KET LUAN

Phuong trinh log, x = b (a > 0.a # 1) ludén c6 nghiém duy

nhit x = a” véi moi b.

2. Céach giai mét sé phuong trinh l6garit don gian

Ngudi ta thudmg sir dung cic phuong phdp sau dé giai mot s6 phuong trinh
logarit. '

a) Pua ve cung co so

A Cho phuong trinh log, « + log, x = 6 . Hay dua cac I6garit & vé trai vé cung cd s6.

6. Giai tich 12.B



Vidu 5. Giai phuong trinh logy x + logg x + logy7 v = 11,
Giai. Dua cdc s6 hang & vé trdi vé cung co so 3, ta duoc

logy x + Ing33 X+ log}; x=11

< logyx + %Iog3 x+ %l(}g:; x=11<logyx=6.

Viy x = 3% = 729

b) Pat an phu

ﬁ 5
Giai phuong trinh Iugg‘ r=3log, x+2 =0 bang cach dat anphu 1= log, x.

Vi du 6. Giai phuong trinh

I 2

- = 1.
S—logx 1+ logx

Giai. Diéu kién cua phuong trinh 1a x > 0, log.x # 5va logy = —1.

bat r = logx (r # 5,1t # =1), ta dugc phuong trinh

1 2
+—=1.
S—1 l+7

Tir do ta ¢6 phuong trinh

1+t +20-0)=G—1)Xl+1)

o —a+ll=—t +41+5 17 =51+6=0.
Giai phuong trinh bac hai theo ¢, ta dugce hai nghiém #, = 2, 1, =3 déu
thoa man diéu kién r# 5, r # —1.

Vay logx =2, logx, =3 nén x; =100, x, = 1000.
ﬁ E
Giai phuong trinh log, v+ Ingi x=2,

~
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¢) M hoa

Vi du 7. Giai phuong trinh log,(5-2%) =2 - x.

Diéu kién ctia phuong trinh 1a 5 -2 > 0.

Giai. Theo dinh nghia, phuong trinh da cho tuong duong vdi phuong trinh

Q!OEE (5-2* ) s 22 ‘—.1'.

(Phép bién do6i nay thudng duge goi la mu hoa). Tir d6 ta c6

5~2% . 22 _52% 1 4=0.

2 X

Pat r = 2% (¢ > 0), ta c6 phuong trinh bac hai > — 5t + 4 = 0 vGi hai nghiém
duong r = 1, t = 4. Vay nghiém cua phuong trinh da cho lax=0, x = 2.

Bai tap
Giai cac phuong trinh ma :
Y

a) (().3}?"'[_2 =k b) [E] =25

2 _ .
C) 2.'!. —3x+2 - 4‘ d] (D,S]-l+?.(015)]"21 — 2.
Giai cac phuong trinh ma :
a) 3271 4+ 3% =108 by 2% 2950 40X 38
c) 64 —8" - 56 =0; d) 3.4% -2.6" = 9%,

Giai cdc phuong trinh logarit :

a) logz(5x + 3) = log3(7x + 5);

b) log(x — 1) —log(2x — 11) = log2;
c) logy(x = 5) + logy(x + 2) = 3;

d) log(x* — 6x + 7) = log(x — 3).



Giai cac phuong trinh 16garit :
1 . |
a) —log(x” + x = 5) = log5x + log—;
2 S5x
b) %lng(:-:z —4x —1) = log8x — logdx:

c) Iogﬁ x +4logy x + logg x = 13.



