Chudn bi eho lj thi Dai hoe

& “Vai bai toan vé phuong trinh

° V4 ~N
« logarit khac co so
Huynh Diic Khdanh — 0975.120.189
Descartes Giai tich - DH Quy Nhon

Phuong trinh logarit vé6i co s6 khac nhau ludn 1a van dé gay khé dé cho hoc sinh khi gidp phai
trong cac dé thi. Hoc sinh thuong lung ting khi bién d6i, gdp kho khan d€ dua vé cung co sd hodc duwa vé
cac phuong trinh co ban. To6i viét bai xin ddng gép vai bai mau vé van dé nay, né duoc dung cac phuong
phép: Doi co 56, ddat an phy dé dwa vé phuong trinh mii, bién d6i twong dwong, ddnh gid hai vé.

Vi du 1. Gidi phuong trinh:
log, x + log, x + log, x = log,, x.

biéu kién: x > 0.
Vi diéu kién trén phuwong trinh twong duong
log, x + log, 2.1og, x + log, 2.1og, x = log,, 2.1og, x
& log, x(l + log, 2 + log, 2 — log,, 2) =0
& log,x =0 (do 1+ log, 2+ log, 2 —log,, 2 = 0)
< x = 1 (thdéa man).
Vay phuong trinh c6 nghiém x = 1.

Vi du 2. Giadi phrong trinh:
log, (X2 —3x — 13) = log, x.

x> —3x—13 >0 3+ /61
S X > —.

biéu kién: |
x>0 2

Dat: log,x =t & x = 2.

Phuong trinh tré thanh: log, (4t —3.2" — 13) =t

o4t —32—13 =3¢
t t t
<:>1z§ +13l +3g. *)
4 4 4

Ham so y = [%] +13 [i] +3 [%] la tong cua cac ham nghich bién nén y nghich bién,

ham y = 1 1a ham hang. Do d6 phuong trinh (*) c6 nghiém duy nhat.

3 1

3 3 3
Tacéd: 1= [ZJ + 13[1} +3 %J . Suy ra phuong trinh (*) c6 nghiém t = 3.

Véi t = 3 = x = 2° = 8 (thoa man).
Vay phuong trinh ¢6 nghiém duy nhéat x = 8.
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Vi du 3. Gidi phuong trinh:
log2(1 + \/;) = log, x.

Diéu kién: x > 0.
bét: log,x =t & x = 3'.
Phuong trinh tré thanh: log, (1 TNEY ) =1t

e 143 =2

@[;]ﬁ V3

—] =1.
la tong cua cac ham nghich bién nén y nghich bién, ham

2

t
Ham s6 yz[%} +

y = 1 1a ham hang. Do d6 phurong trinh (*) c6 nghiém duy nhat.

2
ﬁ] = 1. Suy ra phuong trinh (*) co nghiém t = 2.

2
Ta cé: l +
2 2

Véi t =2 = x =3 =9 (thoa man).
Vay phuong trinh ¢6 nghiém duy nhat x = 9.

Vi du 4. Gidi phuong trinh:
log, <X2 + 2x + 1) = log, (X2 + 2X>. (1)

N x> +2x+1>0 x < —2
biéu kién:
x*4+2x >0 x>0
bidt: u = x* 4+ 2x . Phuong trinh (1) tro thanh: log, (u + 1) = log, u. (2)

Xét phuwong trinh (2). Ta dat: log,u =t < u = 2".
Phuong trinh (2) trd thanh: log, (Zt + 1) =t
&2'4+1=23"
t t
2] +[2] =1 (3)
3 3

t

Hams6 y = [%] + [% la tong ctia cac ham nghich bién nén y nghich bién, ham y =1

la ham hang. Do d6 phuwong trinh (3) c6 nghiém duy nhat.
1 1
+ [%] = 1. Suy ra phuong trinh (3) c6 nghiém t = 1.

X:_l_\/g(th’ An)
3 0a man).

Ta cé: [2
3

Véit=1=u=2'=2=x>4+2x=2 &
Xx=-—1+

Vay phuong trinh c6 nghiém x = —1 — V3 x = —1+4+/3.
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Vi du 5. Gidi phuong trinh:
log, (x +1) +log, (3x +1) = 4.

— x+1>0 1
biéu kién: S x> ——.
3x+1>0 3
Dat: logg(x—i—l):t(:)x—i—l:?)‘,suyra: 3x+1=33"-2.
Phuong trinh tré thanh: t + log, (3.3t - 2) =4
& log, (33" —2) =4t

& 3.3 —2=5""

(:)3.3‘—2:625
5t
& 3.15' — 2.5 =625
t t
< 3 =625 L +2 1 .
15 3

t t
Ham sd y = 625 [%J + 2 é} la tong cua cac ham nghich bién nén y nghich bién, ham

y = 3 1a ham hang. Do d6 phuong trinh cé nghiém duy nhat.

2

2
Taco: 3 = 625[%} + 2[% . Suy ra phuong trinh c¢6 nghiém t = 2.

Véit=2= x+1=3* & x = 8 (thoa man).

Vay phuong trinh ¢6 nghiém duy nhéat x = 8.

Céach khac: @ Kiém tra x = 8 la nghiém cua phuong trinh.
e Néu x > 8 thi

logg(x—l—l) > log3(8+1) =2

log, (3x +1) > log, (3.8 +1) = 2} = log, (x +1) +log, (3x +1) > 4.

e Néu x < 8 thi

logg(x—l—l) < log3(8+1) =2

log, (3x +1) < log, (3.8+1) = 2} = log, (x +1) +log, (3x +1) < 4.

Vay phuong trinh ¢6 nghiém duy nhéat x = 8.
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Vi du 6. Gidi phuong trinh:
log, (x* —5x +4) +log, (x —4) = 1 —log, (5x —5).

2

x> —b5x+4 >0
Piéukién: {x —4 >0 &S x> 4.
5x —H >0
Véi diéu kién trén phuong trinh twong duong
logZ[(X—1)(X—4)]+10g5(x—4):1+10g2[5(x—1)]
<:>log2<x—1)+log2<x—4)+log5<x—4):1+log25+log2<x—1)
<:>10g2(x—4)+log 2log2(x—4):1+10g25
(1+log02)10g2(x— )—1+10g25
) 1+ log, 5
1+ log, 2
) log, 5

& log, (x ( —4

& log, (x —14
S x—4=5
< x = 9 (théa man).

Vay phuong trinh c¢6 nghiém x = 9.

Vi du 7. Giai phwong trinh:
log,, . (4x* +12x +9) + log,,, (6x> +23x +21) = 4. (1)

biéu kién: —g <x = —1.
Vi diéu kién trén phuong trinh twong duong
log, .. <2X + 3)2 +log, ., [<3X + 7)(2}( + 3)] =4

& 2log, .. (2x+3)+1log, ,(3x+7)+1=4
1

& 2lo 2x +3) + = )
By ) log,, .. (2x + 3)
bat: t = log, ., (2X + 3) . Phrong trinh (2) tro thanh
1 t=1
2t+E:3<:>2t2—3t+1:0(:) 1-
2
°Véit:1:>10g3X+7(2X—|—3):1(:)2x+3:3x+7<:>x:—4(loai).
1 1 X =—-2 <loai)
°Véit:§:>10ggx+7<2x+3)25(:)2x+3: 3x+7 & 1
X =—=

4

Vay phuong trinh c6 nghiém x = —i.
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Vi du 8. Giadi phuong trinh:
log, (x +1) = 1g2.

Piéu kién: 0 < x = 1.
eNéuO<x<lthix+1>1,taco

logx<x+1) <log 1=0=1Igl <lIg2.
eNéux>1thix+1>x,taco

logx<x —1—1) >log x =1=1gl10 > lg2.
Vay phuong trinh v nghiém.

Vi du 9. Gidi phuong trinh:
log, x + log, (x + 1) = log, (x + 2) + log, (X + 3).

biéu kién: x > 0.
e Kiém tra x = 2 la mdt nghiém cta phuong trinh.
e Néu 0 < x < 2 thi
X xX4+2 R x+1_ x4+3
> >

- >1  wva 1,
2 4 3 5
2 2
Suy ra log2§>log2%>log2xi :>10g2x>10g4<x+2).
1
10g3%>log3X+3>IOg5X;‘3 :>10g3(x+1)>log5(x+3).

Suy ra

log, x + 1og3<x + 1) > 10g4<x + 2) + log, (X + 3).
e Tuong tu cho truong hop x > 2, ta dugc

log, x + 1og3<x + 1) < 10g4<x + 2) + log, (X + 3).
Vay phuong trinh c6 nghiém duy nhédt x = 2.

Vi du 10. Giai phuong trinh:
log, (log3 x) = log, <log2 x).

Diéu kién: x > 1.
log, (log,x) =1 log.x =2 (1
bat: 10g2<10g3}() = 10g3<]0g2x) — t.Khi dd | g2< g; ) l gs ( )

log, <log2 X) =t log,x = 3" (2)°

1 v log, 2 t '
Suyrazwzzﬁﬁz 2 < log,2 = 2 (:)tzlog2<log32).
log,x 3 log, 3 3 3 3

logg (logg 2)

Tte (1) suy ra: x = 3* =3*°
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Bai tap tueong tu. Giai cac phwong trinh sau:

1. log7<x+2):10g5x. 2. 210g6<\/;+<‘/;):10g4x.
3. lOgS(XZ—l)ZIOgQX. 4. log2<x—|—1)2—log3(x+1)3zo.

5. log6<x2—2x—2):10g5(x2—2x—3). 6. log,x = log, x.
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