PHUONG TRINH MU VA LOGARIT

Trén thyc t€, nhiéu bai todn din dén viéc giai phuwong trinh dang ¢" = m hoac
log,x = m, trong d6 m va a |14 nhiing s6 cho trudc véi 0 < a # 1. D6 la nhimg
dang don gian cta phuong trinh mii va phuong trinh légarit.

Trong bai nay, ta van gia thiét @ 1a mot s6 cho trude, duong va khéc 1.

I. Phwong trinh co ban

2 L e
e Phuong trinh mii co bdn c6 dang a* = m, 3 3 /
trong dé m la s6 da cho. Phuong trinh nay y=m “
xac dinh vdi moi x.

Dé thay rang khi m < 0, dudng thang y = m
: o e BB : :
khﬁngcatjiﬁth;hamsﬁy—a’, con khi m >0, / :
dudng thiang y = m luén cit dé thi ham s6 :
1

v=4 tai ding mot diém (h.2.11). Do dé 0
Hinh 2.11

log,m X
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Né&u m < 0 thi phuong trinh @* = m vé nghiém ;

Néu m > 0 thi phuong trinh @ = m ¢6 mot nghiém duy nhat
x = log,m. No1 cach khac,

Vme (0;+m), @ =m < x=logm.

Vidul.a)3"=9 < x=log;9< x=2;
b)10°=1 & x=logl < x=0.
Giai cac phuong trinh sau :

a)2'=8; b) e =5.

® Phuong trinh légarit co ban c6
dang log,x = m, trong d6 m la s6
da cho. Diéu kién xdc dinh cha
phuong trinh nay 1a x > 0.

Dé thdy dudng thing y = m luén
cat d6 thi ham s6 y = log,x tai
diing mot diém (h.2.12). Do dé Hinh 2.12

VéGi mébi gid tri tuy y cha m, phudrng trinh log x = m luén cé
mot nghiém duy nhat x = ¢”'. Néi cich khéc,

Vme (—0;+w),logx =m <& x=d".

I
Vidu 2. logz.r:%-«::::x:Zz =42 ;

Inx=0= x=e’ =x=1.

[H2] Gidi cac phuong trinh sau :
a) logyx=logs5; b) log x = —-4.
Tir dé hay cho biét nghiém ciia phuong trinh log,x = log,p, (p > 0).
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2.
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Mot s6 phuong phap giai phuong trinh ma va logarit
a) Phuong phap dua vé cung co so
Trong bai trudc, ta da biét cic tinh chat :
(i) a“ - o a=pf;
(ii) Néua >0, >0thilog,a=log,f < a=p.
Cic tinh chit d6 cho phép ta giai mot s6 dang phuong trinh mu (hodac phuong

trinh l6garit) bang cich dua cdc luy thira (hoac cdc 16garit) trong phuong trinh
vé luy thira (hoac logarit) véi cung mét co s6. Sau diy 1a mot so vi du.

Vi du 3. Giai phuong trinh

Gidi

Nhan xét ring ta ¢6 thé dua hai vé cua phuong trinh vé luy thira ctia cung co
s6 3.

Do doé

32+ 1)

(1) < 3%th_3 & 2+ D=32x+ 1)

& dr-1=0 & 1:—%.

Viy phuong trinh ¢6 nghiém duy nhit x = —%.

Vi du 4. Giai phuong trinh

Iogzl = logl{,r?‘ - x-1). (2)
X E t
Giai
Diéu kién xdc dinh ctia phuong trinh (2) la x> 0 vax> —x— 1 > 0.
Vi diéu kién do, do Iog?_l = log, x nén phuong trinh da cho tuong duong
X E
véi phuong trinh

log, x = ng|(I2 ~x =1) hay x=x-x-1.
2 3



Bai vay, ta co thé viét

x>0
5 x>0 x>0

2) & ix*-x-1>0 c::.»v{ 5 <::>{,,

~ X =3 —x=1 x*=2x-1=0
x=x" -x-1
x>0
- -::>x=l+x5,

_r=1+\.6hoac,1:=l—\/§

Viy phuong trinh di cho ¢6 nghiém duy nhdt x=1 + /2.
[H3] Mot ban gii phuong trinh log,x® = log,5 nhu sau - Vi logx” = logax nén
lc}gdxz =logyd <> logrox=log,5 < x=3.
Loi giai do dung hay sai ?
Vi du 5. Giai phuong trinh
logy(x +12) . log,2 = 1. (3)
Giai
Dé v€ trdi cha (3) ¢6 nghia, ta phdi c6 x + 12 >0 va 0 <x # 1. Vay diéu kién

xdc dinh cia phuong trinh (3) la O <x = 1.

Khi dé, log,x # 0 va log,2 = ——, thanh thir véi diéu kién 0 < x # 1, ta cé

log, x

I
log, x

3)= %lngz{r+ 12). =1 < logy(x+12) = log}rz o x+12=2"

Do d6, ta c6 thé viét

x+12 =17 P -x-12=0 x=-3hoiac x =4

3) < = =N & x=4,
D<x =1 D= 2 | O<x=zl

Vay phuong trinh (3) ¢6 nghiém duy nhat x = 4. O

DPua vé ciing co s 1a phuong phdp rit hay diing khi gidi cdc phuong trinh ma
va phuong trinh 16garit. N6 thuong duge dung két hop véi cdc phuong phip
khac ma ta sé néu dudi day.

b) Phuong phap dat an phu
Vi du 6. Giai phuong trinh 32 3 =3"%2 42,
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Gidi
: - 2
Ta c6 thé viet 32%*5 =3, 3% +4 -3 32+ _ 3.(3“2) .

Viviy, néudat y = 32 (véi y > 0) thi phuong trinh da cho c6 dang ?yy2 =y+2,
hay 3}?2 — y — 2 = 0. Phuong trinh ndy c6 hai nghiém y=1vay= -% . nhung
chi c6 y = 1 1a thich hop. Do dé

31x+5=3x+2 x+2

+2 & 3 =] & x+2=0=x=-2.

Vay phuong trinh da cho ¢6 nghiém duy nhit x = — 2.

Gidi phuong trinh 2% + 22 +2°73 = 448 béng céch dat &n phu y = 2°~.

Vi du 7. Xét phuong trinh $ i * =3 (4)
logy 2x  log, x

- - . . - 0 ) x = l -L #u
Dé thay diéu kién xdc dinh cua phuong trinh 1a x > 0, x # 5 Vax # 1. Vai

diéu kién do, ta co

6 2 4
1+logyx 2log, x

@) o =3, (5)

IE Gidi phuong trinh (5) bang cach dat y =log, x r6i két luan vé tap nghiém
cla (4).
¢) Phuong phap logarit hoa
Tinh chdt (ii) da néu con cho phép giai phuong trinh ¢6 hai vé€ luén duong
bing cdch ldy logarit hai vé& (theo cliing mot co s6 thich hgp nao dé). Viéc lam
d6 goi la l6garit hod hai vé ctia phuong trinh,
Vi du 8. Gidi phuong trinh 3°~1.2% = 8.4%2,
Giai
Dé thdy hai v€ cua phuong trinh xdc dinh véi moi x va luén nhan gid tri
duong. Do dé c6 thé 16garit hod hai vé theo co s6 2. Ta ¢

3712% 28,42 & (x-1)logy3 +2° = log8 + (x — 2)log,4

o X —(2-logy3)x + 1 —logy3 = 0.



Phuong trinh bac hai cu6i cing c6 hai nghiém 1a x = 1 va x = 1 — log,3. P6
cting 1a hai nghiém cta phuong trinh da cho. O

Logarit hod la phuong phédp kha thong dung trong viéc giai phuong trinh mi.
Khi logarit hod, ta cin khéo chon co s6 dé 16 giai duoc gon.

Béng phuong phéap lbgarit hod, gidi phuong trinh 2*.5% =0,2.(10°7"),

d) Phuong phép sir dung tinh dong bién hay nghich bién ciia ham sé

Vi du 9. Giai phuong trinh 2" =2 — logsx.

Gidi

Dé thay x = 1 la mét nghiém cuia phuong trinh da cho. Ta sé chimg minh ring
phuong trinh khéng con nghiém nao khac.

That vay, diéu kién xdc dinh clia phuong trinh 1a x > 0, tifc 12 x € (0 ; +ox0).
Trén khoang d6, ham s6 y = 2° déng bién trong khi ham s6 y = 2 — log;x
nghich bién.

Ta xét hai truong hop :

— Néux>1thi logzx >0va2'>2.Dodb2 - logyx <2<2". Diéu dé chimg
to trén khoang (1 ; + o0), khong ¢6 gid tri nao cia x 1a nghiém cua phuong
trinh da cho.

—Néu 0 <x <1 thilogzx <0va2' <2.Dodé2-logzx >2>2" Diéu do
ching to trén khoang (0 ; 1), khong c¢6 gid tri nao cia x 1a nghiém ctia phuong
trinh da cho.

Toém lai, phuong trinh dé cho ¢6 nghiém duy nhit x = 1.

Cau hai va bai tap
63. Giai ciac phuong trinh sau :
a) 2+3) =2-3; By 2F I =
A2, a6, 9 gt d) logy(3" +8) =2 + x.



64. Giai cic phuong trinh sau :

a) log;[x(x—1)]=1 ; b) log,x + log,(x — 1) = 1.

65. Trén mat méi chiée radié déu ¢é cdc vach chia dé ngudi s dung dé dang chon

66.

67.

68.

69.

ding séng radio cin tim. Biét rang vach chia & vi tri cich vach tan clng bén
trdi mot khoang d (cm) thi ing véi tan s6 F = ka” (kHz), trong d6 £ va a la hai
hang s6 dugc chon sao cho vagh tan cing bén trdi ting vdi tan s6 53 kHz, vach
tdn cung bén phai img véi tan s6 160 kHz va hai vach nay cdich nhau 12 cm.

53 60 30 100 120 140 160

i A (A |
= =

a) Hay tinh kva a (tinh @ chinh xdc dén hang phin nghin).
b) Gié sit da cho F, hay giai phuong trinh ke’ = F véi 4n d.

¢) Ap dung két qua cla b), hiy dién vio 6 trong trong bang sau (két qua tinh
chinh xdc dén hang phan tram)

F 53 60 80 100 120 140 160
d

Giai cidc phuong trinh sau :

)2+ 55 =200 ; b) 0,125.4%"3 = (44/2)".
Giai cdc phuong trinh sau :

a) log,x + logyx = log| V3 ; b) log ;5 x ; logsx. loggx = 8.

2
Giai cdc phuong trinh sau :
)31 +183" =29;

X
b) 27" + 12" = 2.8". (Hudmg ddn : Chia c hai v& cho 2** réi dat 1 = (_J 5

Giai cic phl.r{m-g trinh sau :
log, x  loggdx
log,2x  log,8x °

a) log’x> — 20logvx +1=0 ; b)

¢) logg,27 — logs, 3 + logg243 = 0.
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70. Giai cdc phuong trinh sau :

a) 3* = 4% ;
X

) 3. 8" =136;

71. Giai cdc phuong trinh sau :

a)2'=3-x ;

b} 32-]05}-\' =0 SII;

d) 28 571085 5

b) logyx =3 —x.

=3



