§5. Phuong trinh mi va phuong trinh 16garit

A. KIEN THUC CAN NHO
| — PHUONG TRINH MU

1.  Phuong trinh mii cd ban

a* =b (@>0,a=1).
Néu b < 0, phuong trinh v6 nghiém.
Néu b > 0, phuong trinh ¢6 nghiém duy nhit x = log,, b.

2. Phuodng trinh mii don gian
a) Phuong trinh ¢6 thé dua vé phuong trinh mii co ban bang cédch dp dung
ciac phuong phap :
* Pua vé cung moét ¢co s6 ;
* Dit an phu ;
* Lay logarit hai vé (16garit hod).



b) Phuong trinh ¢6 thé giai bing phwong phap do thi.
¢) Phuong trinh c6 thé giai bing cich 4p dung tinh chét cia ham s6 mdi.

Il - PHUONG TRINH LOGARIT

1. Phuong trinh légarit co ban
log,x=b(a>0,a=#1).

Phuong trinh 16garit co ban luon ¢6 nghiém duy nhat

x=ab.

2. Phuong trinh légarit don gian
a) Phuong trinh c6 thé dua vé phuong trinh 16garit co ban bang cich dp
dung cic phuong phép :
* Pua vé cing mot ¢o s0 ;
* Diit an phu ;
* Mi hod hai vé,
b) Phuong trinh ¢6 thé giai biing phuong phap dé thi.

B. ViDU
e Vidul
Giai cac phuong trinh sau :
_ 9 x+1
2) (1,8)" = [qj ; Byige=s =gk |
c) €% —8e%* +2=0; d) e®* —4e7%% =3,
Giai
.2 fay" o oo ;
a) Ta co 3-\g) = (1,5) " nén phuong trinh da cho c6 dang
(e L

1,67 =6 * 1,

Vay bx-T7=-x-1 hayx = 1.
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b) Phuong trinh di cho tuong duong vai

X

7 ‘&%
L 9% hav | 1| =17.
lmy(] 7

Pay la phuong trinh co ban. Viay nghiém cua phuong trinh la

x =log- 7.
2

cybat & = e3% (t > 0), phuong trinh da cho tr¢ thanh

t> -3t +2=0.
Tir do, ta c6 hai nghiém ¢ =1, &, = 2.

Vay e =1 hoidc e*® =2 nén x =0 hoic x = %1112,
d) Pat £ = e>* (¢ > 0), ta ¢6 phuong trinh
r—% =3 hay ¢* -3t -4 =0.
Phuong trinh nay chi c6 mot nghiém duong ¢ = 4, suy ra e?* =4,

Vay x= %lnd hay x =1n2.

Poi khi, nguoi ta con giai phuong trinh ma bang phuong phéap do thi.

o Vidu?
Giai cdc phuong trinh sau bing phuong phdp dé thi :
: i (1)": 3
0 () =3 3 =

Gidi

X
a) V& d6 thi haim so y = (%] vit dudng thing y = x —% trén cung mot hé

truc toa do6 Oxy (H.32), ta thiy chiing cit nhau tai diém c¢6 hoanh dé x = 1.
Thir lai, ta thay gia tri nay thoa min phuong trinh da cho. Mat khic,

X
_},:[%J la ham s6 nghich bién, y:x_% la ham s6 dong bién nén

phuong trinh da cho ¢6 nghiém duy nhat x = 1.
95



96

Hinh 32 Hinh 33

]
b) V& do thi cac haim s6 y = (%) va y = —% trén cung mot hé truc toa

do Oxy (H.33), ta thdy chiing cat nhau tai diém c6 hoanh do x = 1. Thir
lai, ta thay gid tri nay thoa man phuong trinh da cho. Mat khac, ham so

Fe
y= —% luon déng bién trén moi khoang xdc dinh, ham s6 y = {%J ludn

nghich bién nén phuong trinh da cho ¢6 nghiém duy nhat x = -1.
Ghi chii : Giai phuong trinh bang dé thi thuong duoc thue hién trén mdy tinh.

e Vidu3
Ching minh rang phuong trinh sau chi ¢c6 mot nghiém x =1:
4* +5% =9,
Giai

Ta c6 x = 1 la nghiém cua phuong trinh di cho vi 4! +5! = 9.
Ta chitng minh day la nghiém duy nhat.
That vay, xét ham s6 f(x) = 4% + 5%

Ta c6 flx) dong bién trén tip xdc dinh ; vi f'(x)=4"In4+5%In5>0
voi moi x thude | . Do do



—~ Véix > 1thi f(x)> f(1) hay 4% +5° > 9, nén phuong trinh khong thé
cO nghiém x > 1.
— V6i x < 1 thi fix) < f(1) hay 4" + 5% < 9, nén phuong trinh khong thé
cO nghiém x < 1.

Viy phuong trinh da cho chi ¢6 mot nghiém duy nhat x = 1.

o Vidud
Giai cdc phuong trinh sau :
a) 9" +2(x—2).3" +2x-5=0; b) x.2% = x(3 — x) + 2(2* - 1).
Giai

a) bat ¢ = 3% (¢ > 0). Khi d6, phuong trinh di cho ¢6 dang
t% +2x - 2)t +2x -5 =0,
Suyra t; = -1 (loai), t; =5 - 2x.
Do do, ta cé 3*=5-2x. (1)
Dé thay x = 1 la nghiém cua (1).

Mat khdc, ham s0 f(x) = 3" luon dong bién, ham s6 g(x) =5 - 2x ludn
nghich bi€n trén ; nén x = 1 la nghiém duy nhat cua (1).

Viy phuong trinh da cho ¢6 nghiém duy nhitx = 1.

b) Phuong trinh da cho ¢6 thé viét lai & dang

£2% —x(3-%)-2.2+2=0
& %(x-2)+x22-3x+2=0 2%(x-D+(x-1)(x-2)=0

& (x-22*+x-1)=0

xr—=2=10 x=1%
=
2% +x-1=0 2% =1 -—x. (2)

Ta ¢6 x = 0 thoa man (2) nén la nghiém cua (2).

Ma f(x)=2% luon dong bién trén ; , g(x)=1—x ludn nghich bién
trén; . Do d6, x = 0 la nghiém duy nhit cua (2).
Viy phuong trinh da cho ¢6 hai nghiém x =2, x, =0.
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e Vidus
Giai cdc phuong trinh sau !
a) Inx+In(x+1)=0; by nfx+1)+In(x+3)=In(x+7) ;

1 N 2 3
4 +]oggx 2-logox

c) -lﬂga‘x + 210g2x =2-logx : d)

Giai
a) Vi diéu kién x > 0 (khi déx+1>0), phuong trinh di cho tuong
duong vl
In[x(x +1)] =1In1 hay x(x+1)=1

g l=lB (loai)

St +x—-1=0

-1++5

2

b) Véi diéu kiénx > -1 (khidéx+1>0,x+ 3 >0, x + 7> 0), phuong
trinh di cho c6 thé viét dudi dang

Viy phuong trinh da cho c6 mot nghiém x =

In[(x+1)x+3)]=In(x+7) & (x+1Nx+3)=x+7

¥ =]_
S P +3x-4=0 & I &= =1
x = -4 (loa1)

c¢) Vai diéu kién x > 0, dit ¢ = logx, ta c6 phuong trinh

f=1
9 -92% t+2=0 t-DEt+D(t-2=0 [t=-1
t =2,
loga=1 x=10
Tirdo taco |logx = -1 < x=1%
logx = 2 x = 100.



d) V6i diéu kién x > 0, dat ¢ =loggx. Khidot # -4, ¢t # 2 vataco

1 2 9 - t=-1
m+ﬁ_1 S t+10=4+)2-t) & t"+3t+2=0& L:—Z-
‘= 1
lo =-1 )
Dodé | 02" o 2
logg x = -2 % "
T
L] Vfdl; 6
Giai cdc phuong trinh 16garit sau :
a) logyloge x +logologyx=2;  b) logex + logg x + logy x = logg x.

Gidai
a) Ta c6 diéu kién ctia phuong trinh 1a x > 1 dé loggx > 0 va log, x > 0.
Khi dé, phuong trinh da cho cé thé viét ¢ dang

1 1
].Uggg lﬂg2 X lﬂgg ].Dgzg A e D, *z"lﬂgg log2 x + l{:g2 (E]ﬂgg I] =32

1 1 :
= Elngg logy x + logy 5t logslogox =2 <& —g—lugg loggx =3
< logglogox =2 & logyx =4 < x = 16.

b) Ap dung cong thirc ddi co s6, ta c6

logs x + logox  logsx
logs 3  logsd4  logy 20

logs x + logg x + logy x = logog x < logg x +

1 1

1
log, 3 T3 log, 20

< logy .’X{l'l‘ ]=U < logo x(—z— + logs 2 - loggg 2] = 0.

Ta cod

logs 2 > logg1 =0,

logsg 2 < logeg 20 =1, tic la % —logog 2 > 0.

nén % —logsg 2 + log; 2 > 0.Do d6, phuong trinh trd thanh logy x = 0.
Vay x=1.
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e Vidu7
Giai cic phuong trinh logarit sau :

a) lﬁg{xg—x—6)+x:]og{x+2}+4 : b) log2(1+xf{;):lﬂg3x.

Giai

a) Diéu kién dé€ phuong trinh ¢6 nghia la

2 _x-6 ~2 hoa 3
il E'}U*C:‘r 3 02X =T wrsa
x+2>0 X
Vi x > 3 phuong trinh da cho twong duong vai
(3 ) x°—-x-6
loglx® —x-6) -1 2) =4~ log=———— =4
ogla® —x og(x + 2) x < log R - 7
< log(x —3)=4—x. (1)

Ta ¢6 him s6 f(x)=log(x—3) dong bién khi x > 3, him so
g(x) =4 — x 1a ham s6 nghich bién. Ma x = 4 thoa mén (1). Vay x = 4
la nghiém duy nhét cua (1), tdc 1a nghiém duy nhdt cua phuong trinh
da cho.

b) Diéu kién ctia phuong trinh la x > 0.
biat y =loggx, tacd x =37,

Do dé, phuong trinh da cho trd thanh

¥ =
g (14457) =y 01040 =2 o (I (2] 2. @

Ta thiy y = 2 thoa min phuong trinh (2).

T 1Y (V3Y . o :
Mat khac, ham s6 f(y) = =] #| = luén nghich bién trén | vi

¥ a )Y
f'(y)= (-%) ln% +(%j ln\;§ <0 v@i moi y thudc; .

Do d6 y = 2 1a nghiém duy nhit cta (2). Khi dé, x = 3% = 9.
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2.30.

2.31.

2.32.

2.34.

2.35.

C. BAI TAP

Giai cdc phuong trinh mi sau :

1 b=x 9

a) (0,75%%8 = (1§] : b) 5% 56 -1 .

1 x2-2x-3 x+5 x+17
c) (7}:] =¥k d) 32x-7 =0,25.125 -9 |
Giai cac phuong trinh mi sau :
2) 254 ygh® _petl g 5% b) 5% —7F - FF 1T+ T°17=0;
c) 4.9% +12* -3.16" =0 ; d) 8" +24%+2*-2=0.
Giai cac phuong trinh sau bang phuong phap do thi :

1 =X

) 25 =38x+10; b) (§) =—-2x+5 ;

1 x
c](—g—] =x+1; d) 3*=11-x.

Giai cdc phuong trinh logarit sau :
a) log x + logx® = log 9x :

b) logx? + logdx = 2+ logx® ;

x—2
x+3
d}l{}gﬁ{xm?}lﬁga x=2logg(x - 2).

¢) log l(x + 2)(x + 3)] + logy =2 ;

Giai cdac phuong trinh sau bang phuong phép dé thi :

a) log; x=3x : b) loggx = -x +11 ;
3
. 4 -
c) 10g4x=;, d)16" = log; x.
2

Giai cac phuong trinh logarit sau :

a) log, (2% + 1).1ﬂg2 (22t 4 2) =2 : b) x189 L glos* _g .
3log” xnglugx
c) x 3 = 100310 ; d) 1+2log, 95 =logs(x + 2).
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