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Phvong phap nang lay thira,
trong bai toan phwong trinh
ham s6 logarit




I. BAI TAP Vi DU

Vi du 1: Giadi phuong trinh: log, (3x—1)+log012 (\/3—2x2 “F 2 —x) =log £ 3-2x.

Phan tich:

Khi d6i mat véi nhitng bai toan ¢ chita ham s6 logarit, chiing ta can phai nghi ngay t6i viéc
khtt logarit bang cac cong thirc bién ddi logarit va muc dich 1a dé& dua tat ca cac logarit trong
bai todn vé cting co s6. O bai toan trén, khong kho dé c6 thé dua phuong trinh vé logarit co

sO 5 nhw sau:

log. (Sx —1) ~log. (\/3 —2x% +2 —x) =log; (3 —2x) :

Sau do chung ta sit dung: log, b+log, c=1log, (bc) va log b-log, c=log, (éj dwua bai todn
c

vé dang co ban hon: Sx 1 =3-2x.

J3-2x2 42—«

bé€ giai phuwong trinh trén, ta dwa vé dang: f (x) g(x) =

Bai giai:
3x-1>0
[ 2
Diéu kién xac dinh: 3-2x +2_x>0<:>1<x£—6.
3-2x>0 3 2
3-2x*>0

Ta c6 phwrong trinh: log, (3x—1) +log , (\/3—2x2 +2 —x) = log\E \V3-2x

< log, (3x~1)+log_, (\/3—2x2 +2—x)=log | (S—Zx);

52

< log, (3x —1) —log. (\/3 —2x% +2 —x) =log; (3 —2x)

3x-1

< log
5[#3—2x2+2—x

J:10g5(3—2x)<:> Sl =3-2x

V3-2x% +2-x




= 3x-1=(3-2x)Y3-2x2 +222 ~7x+6 & (3-2x)Y3-2x% = 2x? +10x 7
Binh phuong hai vé: (3-2x)" (3-2x) =(-22% +10x -7

(Dat dieu kién: (3-2x)(-22% +10x-7)>0(*))
Phuong trinh trén twong dwong voi: 12x* —64x° +134x* —104x+22 =0

& (x-1)(122° ~524% +82x~22) =0 & (v~ 1)(3x~1) (4x? ~16x+22) =0

x-1=0(TM)
& |3x-1=0(L) ox=1
4x* —16x+22=0(VN)

K&t ludn: Vay phuong trinh ¢6 mot nghiém duy nhat: x=1.
Binh luan:

Bai toan trén khong qua khoé khan d€ khit ham s0 logarit d€ c6 thé dwa vé phuong trinh vo ty
can ban dang: f (x) g(x) = h(x) . Tuy nhién chiing ta can phai nhé cach chia da thitc hoac st
dung so d6 Horner d€ cé thé giam bac ctia phwong trinh sau khi binh phuong, va can chu y
dac biét cac diéu kién khi binh phuwong hai vé.

Chiing ta con c6 thé stt dung ki thuét chia da thitc bang may tinh CASIO dé bai toan trd nén
ngan gon hon ma tac gia sé dé cap dén cac chu dé sau ctia cudn sach. Ngoai ra cac ban can

cha y téi nhitng diéu sau:

e V6imoi phuong trinh tir bac thap dén bac cao, tong cac hé s& bang 0 thi phuong trinh
d6 ludn ludn cé nghiém x=1.

e V&imoi phuwong trinh tir bac thap dén bac cao, tdng cac hé s6 bac chdn bang tdng cac
hé s6 bac 1é thi phwong trinh luén ludn ¢é nghiém x=-1.



Vi du 2: Giadi phwong trinh: 1+log, x =log, (\/2x +1+ 1) +log, (3x —10x+24 ) .

Bai giai:
x>0
N2x+1+1 N
Piéu kién xac dinh: x+1+1>0 Sx> 5+v241 .
3x—/10x+24 >0 9
10x+24>0

Ta c6 phuwong trinh: 1+log, x =log, (\/2x+1 +1)+log4 (3x—\/10x+24)

<log,2+log, x=1og,|v2x+1+1)+log_, (3x—~10x+24
82 82 82 8,

< log, (2x) =log, (\/2x +1 +1) +log, (\/Sx —+10x+24 )

< log, (2x) =log, [(\/2x+1 +1)\/3x—\/10x+24} 2= (V241 +1)3x —10x+24

& (V2x+ +1)(\/2x+1 —1) =(\/2x+1 +1)\/3x—x/10x+24 e \2x+1-1=13x—[10x+24 (Do:
V2x+1+1>0Vx>0)

SV2x+1=1+ \/ 3x —+/10x+24 . Binh phuong hai vé€ ta duoc:

2004121431 10x+ 24 +24/3x —10x + 24 =103 +24 —x = 24/3x —[10x+ 24

Ti€p tuc binh phuong hai vé ta duoc: x* +10x +24—2x/10x+ 24 = 4(3x ~10x+24)
o x*-2x+24= (Zx —4) V10x +24 .Tiép tuc tuc binh phuong hai vé€ ta c6 phuwong trinh

& ( ~20+24) =(2x-4) (10x+24)

& 2t —44x” +116x +128x+192 = 0 < (v —4) (x° ~ 40x” ~44x—48) =0

x=4
< 2
x° —40x* —44x—-48 =0(*)



Giai phwong trinh (*): Ta c6 cac diéu kién sau:

9x? —10x-24>0

x>0 J
3x>x/10x+24<:>{ <:>x>5+TMl>2.(l).

Lai co: \/10x+24—x=2\/3x—\/10x+24 >0=>V10x+24 > x & -2 <x<12.(2)

Tk (1) va (2) =>xe (2;12). Vay: Ta chting minh x> —40x* —44x—48 =0 v6 nghiém béang cach

lap bang bién thién. Xét ham so: f(x) =x> —40x* —44x—48 véi x € (2;12) ta co:
f'(x)=3x>-80x—-44<0,Vx €(2;12)

Lap bang bién thién:

—288

-4608

Tir bang bién thién ta thdy f(x) luén nho hon 0 véimoei x €(2;12) . Vay phuong trinh (*) vo
nghiém trén khoang (2;12).

Két luan: Vay phuong trinh da cho ¢ mét nghiém duy nhat: x=4.
Binh luan:
Bai toan c6 hai van dé kho khan chinh:

e Thir nhdt la viéc phan tich 2x=(v2x+1+1)(v2x+1-1). Pay Ia ky thuat lién hop

nguoc trong giai toan phwong trinh vo ty.

e Thu hai, d6 la ching ta gdp phai mot phuwong trinh bac 3 ¢6 nghiém rat xau (nghiém lé
va khé biéu dién dudi dang cén). Tuy nhién chiing ta khong thé ghi két qua nghiém
xap xi vao bai lam, hon ntta day la nghiém khong thdéa man diéu kién, vi vay ta can
khai théc triét d€ cac diéu kién dong thoi tién hanh khao sat chiimg minh phuong trinh
bac ba vo nghiém trén khoang da chi ra.



Vi du 3: Giai phuong trinh: log, x =log, (1—\/;)+10g3 ( 2(x2 —x+1) —1) .
3

Phan tich:

Bai toan trén khong qua kho khan dé khir logarit thu duwoc phuong trinh:
Jx(1-vx)= [2(x? =2 +1) -1,

Dbén day , ta binh phwong hai v& dé€ thuc hién viéc khir can thirc dwa vé phuwong trinh vo ty

dang co ban.

.....

Cach 1: Nang lity thira khong hoan toan:

x>0
Piéu kién xac dinh: {1—+/x >0 s0<x<l.

Z(xz—x+1)—1>0

Ta c6 phwrong trinh: log, x =log, (1—\/;)+10g3 ( 2(3(2 —x+1) —1)
3

e log, v=log, (1= +1og, 2(x* ~x+1)-1)
@loggJ;:_logg(l_&)Hogg( z(xz_x+1)_1j
< log, x +1og, (1% ) =log,  2(* ~x+1) 1)
< log, [ (1) | =tog |2( ~x+1) 1)

<:>\/—( \/_) (x —x+1) 1oVx—(x-1)= (x —x+1)

Binh phuong hai vé ta duoc:

<:>(x—1)2—2(x—1)\/;:2x2 —2x+2 < x? —x+1+2(x—1)\/;:0



<:>x2—2x+1+2(x—1)\/;+x:0<:>(x—1+x/;)2 =0 x-1+4x=0

<1 _
<:>\/;:1—x<:>{x :&.

x> =3x+1=0 2
Két luan: Vay phuong trinh da cho c6 mot nghiém duy nhat: x =

3-45
==,

Cach 2: Nang liiy thira hoan toan:

x>0
Diéu kién xac dinh: {1—-+/x >0 =0<x<1.

2(x2—x+1)—1>0

Ta c6 phwrong trinh: log, x =log, (1—\/;)+10g3 ( 2(3(2 —x+1) —1)
3

e log, v=log, (1= +1og, 2(x* ~x+1)-1)

< log, Vx =—log (1 +1og,  2(x* ~x+1) 1)
@loggﬁﬂogg(l_ﬁ):lo&( 2(xz_x+1)_1j

< log, [ (1) | =tog 2( ~x+1) 1)

e (17 = 2 —x 1) -1 oV —(x-1) = 2 —x+1).

Binh phuong hai vé ta duoc:
o (x-1) —2(x-1)Vr =222 22 +2 & 2> —x+1+2(x-1)4x =0

Sx—x+1= 2(1—x)\/; . Do 2 v&€ khong am, binh phuong 2 vé, ta dugc phuong trinh

o (@ —x+1) =4(1-x)' x ox' —6° +117° ~6x+1=0 & (x* ~3x+1) =0



_ 3+2\/§(L)
ﬁ(TM) 2

2

X =

K&t luan: Vay phuong trinh da cho ¢6 mot nghiém duy nhat: x = 3-

“.‘&

Cach 3: Nang liiy thira hoan toan két hop vé6i an phu:

x>0

Piéu kién xac dinh: 41-+/x >0 e0<x<l.
2(x2—x+1)—1>0

Ta c6 phuong trinh: log, x =log, (1—\/;)+10g3 ( Z(Jc2 —x+1) —1)

3

e log, v=log, (1= +log, 2 ~x+1)-1)
@1083&=_1083(1_&)+10g3( z(xz_x+1)_1)
> log, x +1og, (1-Vx ) =log, 2" -+ 1) -1
< log, [V (1) | =tog 2( ~x+1) 1)

<:>\/—( \/_) (x —x+1) 1oVx—(x-1)= (x —x+1)

Binh phuong hai vé ta duoc:
o (x-1) —2(x-1)Wx =222 -2x+2 & x? ~x+1+2(x~1)x =0

Sx—x+1= 2(1—x)\/; . Do 2 v& khong am, binh phuong 2 vé, ta dugc phuong trinh

<:>(x2 —x+1)2 =4(1—x)2x e xt-6x® +11x% —6x+1=0



Truwong hgp 1: x =0 khong thoa man phwong trinh.

Truong hop 1:x =0 , chia ca 2 vé& cia phuong trinh cho x* ta dugc phuwong trinh:

x2—6x+11—9+i2=0 @(x%ij—é(“l]nl:o

X x x> X

N 1 1 1 \ . A .
Dit: t=x+==1t* = +—+2 =t -2=x" +—, thay vao phuong trinh trén, ta co:
x X X

226t +11=0e 6t +9 =0 (-3 =0 =3 = x+ =3
X

x=3+\/5(L)

szﬂ,

2
e x I

sS¥+1=3xox*-3x+1=0
X

3-+/5
.

Két luan: Vay phuong trinh da cho c6 mot nghiém duy nhat: x =

Binh luan:
Bai toan trén la mot trong nhitng bai toan c6 dién vé nghiém kép vo ty, tac gia sé di sau vé
van dé nay ¢ phan sau cudn sach d€ ban doc c¢é nhitng cach giai hay va t6i wu cho bai toan
nay. Cach giai 1 va cach giai 2 1a nhitng cach giai khon khéo khi ban doc c6 thé nhin ra binh
phuong ctia biéu thitc 3 s6 hang. Trong cach giai s§ 3, ta chti y rang véi phuong trinh

2
4 e d 4 ~? s 2 e \ . /4 /4 . 2 .
ax* +bx’ +cx® +dx+e=0 trong d6 —= (Ej #0, ta co thé giai bai toan theo hudng chia ca hai

a

v& cho x* (Chty can xét x#0,x=0).

Vi du 4: Gidi bat phuong trinh:

log (\/x+24+\/ZJ+log 8<3+1og 12+ x—x? + 24x
N\ Vxr24 —Jx ’ 124 x4+ 4? +24x

Phan tich:

Bai todn trén c¢6 hinh thtrc kha cong kénh trong ham so6 logarit, nhung khong qué khé khan

dé khtr ham s logarit dé dwa vé bat phwong trinh sau:



Va+24+\x 27| 12+x—Vx’ +24x
Ver24-x 8 (124 x4 +24x

Khi gdp nhiing bat phuong trinh hay phuong trinh cong kénh nhu trén, ta can phai cé su

quan sat chtt khong nén bién ddi khi chura 6 sy quan sat. Nhan thdy rang:
2 2
12+ x 2% +24x :%(«/x+24 ~Vx) va 12+ x4xt 4 24x =%(\/x+24 )

Néu quan sat duoc diéu nay, bai toan coi nhw da duoc giai quyét mot cach gon nhe.
Bai gidi:

Piéu kién xac dinh: x >0.

Ta c6 bat phuong trinh: log, (

\/x+24+\/§j+10g 8<3+10g 124 x—x% + 24x
\/x+24:—\/; ’ ; 12+x+\/x2+24x

12+x\/x2+24xJ

12+ x++/x2 +24x
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Do 2 v& khong am, nhan chéo 2 vé, ta co: 2(x-+24 +x ) <3(vx+24 ~x|

SAlx+24 >5\/; Sx+24>25x =24 >24x < x<1



Két hop diéu kién xac dinh, suy ra 0<x <1
Két luan: Vay tap nghiém ctia bt phuwong trinh: S= [0; 1).
Binh luan:

Véi mdi bai toan quéa cong kénh vé mat hinh thirc thi da sd c6 thé sé rat gon duogc hodc la su
tao thanh tir hang dang thitc nao dé. Chiing ta can phai c¢6 su quan sat ki ludng triedc moi

budc bién doi thi bai toan sé tro 1én don gian hon.

Vi du 5: Giai phuong trinh:

2
1+glogﬁ(x+\/2x—1) :210g2(8).log4( 3x* +6x —2+2x~/2x -1 +x)+%logﬁ2017.log2m72

Bai giai:
biéu kién xac dinh: x > %, 3x +6x —242xy2x—-1+x>0.
Ta co: log, b.log, c =log, c =log ; 2017.10g,,,, 2 = 2log, 2017 .log,,, 2 = 2log, 2 =2.

2
Ta bién d6i phuong trinh trd thanh: log, (x ++/2x - 1) =log, ( 3x% +6x —2+2xy2x -1+ x)

<:>(x+\/2x—1)2 =302 +6x —2+42xV2x—-1+x < x*+x+1=+3x*+6x .

Binh phuong hai vé ta duoc:

x'+2x° —4x+1=0 < (x—1)(x” +3x" +3x-1) =0 (*).

Ta chiing to rang phuwong trinh x° +3x” +3x—1=0 vd nghiém.
That vay, ta cd hai cach xtt ly nhu sau:

Cach 1: St dung phuwong phép 1ap bang bién thién ctia ham sé:

Xétham s6: f(x)=x"+3x"+3x-1 véi xe G ;+oo) ta co:

f'(x):3x2+6x+3>O,Vxe(%ﬁooj.



Ta c6 bang bién thién nhu sau:

+00

N =

+00

Ta thdy phuong trinh x° +3x* +3x—1=0 v0 nghiém vdi x € (% ; +ooj :

Nhu vay (*) < x=1 (Thoa man diéu kién xac dinh).
Cach 2: Stt dung hing dang thirc bac 3:
Tacd: x°+3x° +3x—1=0 < x° +3x* +3x+1=2
& (x+ 1)3 2o x+1=P ox=32-1 (Khéng thoéa man diéu kién xac dinh).
Nhu vay (*) <> x =1 (Thoa man diéu kién xac dinh).
K&t ludn: Phuong trinh c6 nghiém duy nhat dé la x=1.
Binh luan:

Dai véi phurong trinh bac 3 c6 chita nghiém 1é, ta c6 rat nhiéu cac cach xtt li va trong bai toan
trén ching ta da tiép can 2 cach xtt li co ban d€ ban doc c6 thé ap dung khi d6i mat véi
nhitng bai twong tw. Sau day, tac gia mudn giri gim dén cac ddc gia mot s8 bai tap ap dung

dé€ ban doc c6 co hoi ren luyén thém va hiéu ki luong hon vé van dé 2 nay.



I1. BAI TAP AP DUNG:
Bai toan 1: Giai phwong trinh sau trén tap so thuc:

log, (\/xj+1)+log4 (x—ﬁ) =log, (xZ)

Bai toan 2: Gidi phuong trinh sau trén tap so thuec:
log, (x3)+10g4 ((x—1)2 +3) =log, (x+2)+log4 (x2 —x—1)
Bai toan 3: Giai phwong trinh sau trén tap sd thuc:
1=log 5 (x2 —x+2)+log2 (x—2+\/2x2 +4x)
Bai toan 4: Gidi phuong trinh sau trén tap so thuec:
%+Iog9 (2x2 +x+1) =log, (2x+\/m>
Bai toan 5: Giai bat phuong trinh sau trén tap s6 thuec:
log, (l—x) >10g »s (1+x)+log2 (\/2—39(—43(2 —\/;)
Bai toan 6: Giai bat phuong trinh sau trén tap s6 thuec:
% +log, (Zx2 + 3x) +log, (x + 2) >log, (23(3 +7x% +14x+ 12)
Bai toan 7: Giai phwong trinh sau trén tap sd thuc:
log, (x—l) =log,, (x2 —2x+1)+10g9 (x—7+ ZM)
Bai toan 8: Gidi phuong trinh sau trén tap so thuec:
1n(x—ﬁ)+%ln(2x2 +2x+6) = ln(x2 —x—3)

Bai toan 9: Giai phuwong trinh sau trén tap so thuc:

log, (x2 +16x+19):1+10g2 (x+2)+10g2 (\/2x2+16x+18—\/x2 _1)

Bai toan 10: Giai phwong trinh sau trén tap so thuc:



1+log, (\/29(2 -7 +\/2x2 —4)=10g3 (x—\/x2 —3)

3

Bai toan 11: Gidi phuong trinh sau trén tap so thuec:
1+log, (x+1)+log, (2x—1)+10g »s (Zx3 —x* +6x—3) =log, (x2 +x+2)

Bai toan 12: Giai phwong trinh sau trén tap so thuc:

8 x+4—+x?+8x
lo +1lo \/x+8—\/; =lo
ga[\/2x+7+\/2x—1J gi( ) g{ J

Dx+3-4x2 +12x—7

IV. HUONG DAN GIAL

Bai 1: Giai phwong trinh: log, (\/xj+ 1) +log, (x - \/R) =log, (x2 ) .

Diéu kién xac dinh: x >+/x+8 >0.Ta ¢6 phuong trinh twong duong véi:

log, (Vx+1+1) +log, (Vr—Vi+8 |=log, (V| & (VT +1)x 8 |
Vi x>+/x+820 do do:
(Ve L+ 1 )r—re8 =x= (Ve T41)(Var1-1) e r8 +1=x71

Do 2 v& khdng am, binh phuwong 2 v€, ta duwoc phuwong trinh:

Xx+1-vx+8+2{x—+x+8 =x+1<>Jx+8 =2y/x—+/x+8

Do 2 v& khdng am, binh phwong 2 vé€Tan 2, ta duwgc phuwong trinh:

3x-8=0
16(x+8)=(3x-8)’

x+8=4x—4Jx+8 = 4Jx+8=3x-8 @{




..
xX=>— 3
= 3 Ry x=—§(L)
9x? —64x—-64=0 9\ = x=8.
x=8(TM)

K&t ludn: Vay phuong trinh da cho c6 1 nghiém duy nhat: x =8.

Bai 2: Giadi phwong trinh: logg (x3 ) +log, ((x —1)2 +3) =log, (x + 2) +log, (x2 —x—l).

Diéu kién xac dinh: x > 0.

Ta c6 phuong trinh: log , <x3 ) +log (x2 -2x+ 4) =log, (x + 2) +log , (x2 -X- 1)

< log, (x)+log2 (\/xz —2x+4)=log2 (x+2)+log2 (\/xz—x—l)
< log, (X\/XZ —2x+4):log2 ((x+2)\/x2—x—1) o xx?-2x+4 =(x+2)\/x2 —x—1

Do 2 v& khdng am, binh phwong 2 vé€ ta duwoc phuwong trinh:
x* (x2 —2x+4) :(x+2)2 (x2 —x—1) & 5x° —5x* —8x—4=0

) x—2=0
@(x—Z)(Sx +5x+2)=0 =N 5x2+5x+2=0(VN)<:>x:2’

Két ludn: Vay phuong trinh da cho ¢ 1 nghiém duy nhat: x=2.

Bai 3: Giai phuwong trinh: 1=1og, ,; (xz —X+ 2) +log, (x —2442x% + 4x) .

Dit diéu kién xac dinh: V2x? +4x >2—x.

Phwong trinh da cho twong duong voi: 1= 10g2_2 (x2 —-X+ 2) +log, (x —2+42x% + 4x)




_ 2
<1=log, (Jc—2+\/2x2 +4x)—log2 (\/x2 —x+2)<::>log22=10g2 ad 2+m
Va2 —x+2

_ 2
o2=X \2/17 V24X o i =242 14x
x°—x+2

Binh phuong hai vé ta duoc: 4(x2 —x+2) =x* —4x+4+2x° +4x+2(x—2)\/2x2 +4x

=2(T™
<:>x2—4x+4—2(x—2)\/2x2+4x<:>(x—2)2—Z(x—Z)\/2x2+4x<:>!x ()

x=2=2v2x" +4x(*)

(VO nghiém).

x22 x>2
Ta co (*) trong duong véi:

(x—2)2:4(2x2+4x)<:> 7x% +20x-4=0

K&t ludn: Vay phuong trinh da cho ¢ 1 nghiém duy nhat: x =2.

Bai 4: Giai phuwong trinh: % +log, (23(2 +x+ 1) =log, (Zx +/x+ 1) .

biéu kién xac dinh: 2x++/x+1>0. Ta c6 phuong trinh tré thanh:

log, \/§+log32 (2x2 +x +1) =log, (2x+ \/X?)

<:>10g3\/§+10g3(\/2x2+x+1):log3(2x+\/x+1)
<:>log3(\/§\/2x2+x+1)=10g3(2x+\/x+1)<:>\/§,/2x2+x+1:2x+\/xj

Binh phuong hai vé ta dugc: 6x” +3x+3 =4x +x+1+4x/x+1

o x? - 2xJx+1+x+1=0 @(x—\/x+1)2 =0 x=+x+1 oSx= 1+\/§.

2

1+\/§

K&t luan: Vay phuong trinh da cho ¢6 1 nghiém duy nhét: x = 5




Bai 5: Giai bat phuong trinh: log, (1—x) >10g »5 (1 + x) +log, (\/2 —3x—4x? —\/;) .

1-x>0
1+x>0

Diéu kién xac dinh: m—\/;>0<:>0£x<_1+\/§_
2-3x—4x* >0 2
x>0

Bat phuong trinh twong duwong véi: log22 (1 - x) > long2 (1 + x) +log, (\/ 2-3x—4x® —x )

< log, V1-x +log, V1+x >log, (\/2—3x—4x2 —\/;)
<:>log2(\/1—x\/1+x)Zlogz(\/2—3x—4x2 —JZ)

VT xTrx2V2-3x—4x2 —Jx o Jx +V1=22 >\2-3x—4x2

Binh phuwrong hai v& khong am ta dugc: x+1—x7 +2, [x(l—xz) >2 - 3x—4x°
<302 +4x—-1+2Vx* +xJ1-x >0 <:>3(x2 +x)+2\/x2 +x1-x —(1—x)20
cz(dx2+x+ 1—xﬂ34x2+x—dl—x)20(ﬂ

~1+43
2

Do xe{o; }: x24+x+41-x>0.

Bat phuwong trinh (*) twong duong voi: 3vx? +x —+1-x >0
&3 +x21-x & 9(¥ +x)21-x & 9% +10x-120

—5+J§Z
9
—5-+/34

9

X2
&

. Két hop véi diéu kién xac dinh = x e {

—5+\/3_4.—1+J§J
9 '

2

x <




K&t ludn: Vay tap nghiém cua b4t phuong trinh: S :{

—5+\/3_4_—1+\/§].

9 2

Bai 6: Giai bat phuong trinh:

§+log2 (Zx2 +3x)+10g4 (x+2) >log, (Zx3 +7x7 +14x+12) .

2x*+3x>0
Piéu kién xac dinh: {x+2>0 < x>0.

2 +7x%* +14x+12>0

Bat phuong trinh twong duwong véi:

log, \/8 +1log, (2x* +3x) +log , (x+2) > log, (2x* +7x> + 14x +12)

& 10g, 242 +log, (227 +3x) +log, x +2 2 log, (22 +7x” +14x+12)

& log, | (4x +6x)2x+4 | > 1og, (207 4747 +14x+12)

© (427 +6x)V2x+4 2 20 +7x7 +14x+12 < 2x (22 + 3)V2x+4 > (2x+3)(x? + 21+ 4)
& (2x+3)(x? + 20+ 4- 202 +4) <0 (2 +3) (x—2x 14 <0

’ 2
Do: x >0=2x+3>0, suy ra bat phwong trinh trong duong véi: (x —2x+ 4) <0

2
Mt khac: (x—\/2x+4) >0Vx>0.Do dé tacd: x—2x+4=0<>x=~2x+4

x=1++/5(TM)

x=1-/5(L)

< x> =2x+4(Do 2 v&khong am) <> x* —2x—4=0 < o x=1+45.

K&t luan: Vay bat phuong trinh c6 nghiém duy nhat: x =1++/5.



Bai 7: Giai phuong trinh: log, (x - 1) =log,, (x2 —2x+ 1) +log, (x —7+24x— 8) .

x-1>0

x?=2x+1>0
x—7+2\/;r§>0®xZ
x—82>0

Diéu kién xac dinh: 8.

Phuong trinh da cho twong dwong véi: log, (x - 1) —log.; (x - 1)2 =log., (x -8+2Vx—-8+ 1)

<:>10g3(x—1)—log3 3'()(,'—1)2:1083\/3(_8_}_24,35_8_}_1 <:>10g3 X——l :10g3 ( (x—_8+1)2

,3/(x—1)2

ofr-1= (x/x—8+1)2 —Jx—8+1

Ditu=Yx-1=u’=x-1ox=u’+1.

Thay vao phwong trinh ta cé: u=~u’ -7 +1

3 u-1>0 u>1
Su-l=Nu-7< ) S,
(u—l) -7 | -u+2u-8=0

u=1 uzl
Q{(u—Z)(u2+u+4)—O© u-2=0 cu=2=x=9(TM).
' +u+4=0(VN)

Két ludn: Vay phuong trinh da cho ¢6 nghiém duy nhat: x =9.

Bai 8: Giai phwong trinh: 1n(x—ﬁ)+%ln(2x2 +2x+6) = ln(x2 —x—3) :

x—+x+3>0

2
Piéu kién xac dinh: 2x +2x+6>0<:>x2 1+\/E.

x> —x=3>0 2
x+3>0




Ta c6 phuong trinh tro thanh: ln(x—ﬁ)jtln 2x% +2x+6 = ln(x2 —x—3)
<:>1n[(x—«/ﬁ)\/2x2+2x+6}:ln(x2—x—3)
@(x—ﬁ)(d2x2+2x+6):x2—x—3:(x—\/E)(x+ x+3)

x>0
Tru’(‘mghqpl:Véix—\/x+3=0<:>x=\/x+3<:>{ ) <:>x:1+\/ﬁ.

X" =x+3 2

Truong hop 2: Vi V2x> +2x+6 =x++/x+3 .

Do 2 v& khdng am, binh phwong hai vé ta dwoc:

2x2+2x+6:x2+x+3+2x\/x+3 <:>x2—2x\/x+3+x+3:0

<:>(x—\/x+3>2 =0 x—Vx+3=0=>x= 1+\/E.

2

1+\/§

2

K&t ludn: Vay phuong trinh da cho c6 nghiém duy nhat: x =

Bai 9: Giai phwong trinh:

log, (x? +16x+19) =1+log, (x+2)+log, (\/2x2 +16x+18 —V/x2 —1).

x> +16x+19 >0

x+2>0

Piéu kién xéc dinh : {2x? +16x+18 ~\2* ~1>0 < x &(-8+35;-1 | L[ 1;4<0).
2x* +16x+18>0

x2-1>0

Ta bién doi phuong trinh trd thanh:
log, (x2 +16x+19) =log, 2+log, (x+2)+log2 (\/2x2 +16x+18 —\/x2 —1)

o log, (x2 +16x+19) =1log. | 2(x+2)(v2x2 +16x+18 /x> -1
&2 &2




®x2+16x+19:2(x+2)(\/2x2 +16x+18 —x? —1)

) 2(x+2)(x2 +16x+19)
S x +16x+19=

222 +16x+18 4422 -1

Truong hop 1: V6i: 2% +16x+19=0<> x=—8+3/5.

Truong hop 2: V6i: V222 +16x+18 +vx% ~1=2(x+2) & v2x2 +16x+18 =2(x+2)~ Vx> ~1
Binh phuong hai vé ta dwoc: 2x* +16x+18 = 4(x+2)2 +(x2 —1)—4(x+2)\/x2 -1

< 4(x+2) x2—1=3x2—3<:>4(x+2)\/x2—1—3<x2—1)20<:> x2—1(4x+8—3 x2—1)=0

@[ ¥ —1=0 @[le—o(l)

4x+8-3x*~1=0 [4x+8=3Vx*-1(2)

=1
Giai (1): x2—1=0<:{x .
x=-1
x>-2
4x+8>0 324357
Giai (2): 4x+8=3Jx*-1 < , . ol x=—
(4x+8) =9(x —1)
7

Két hop vdi diéu kién xac dinh, ta thu dwoc cac nghiém: x=1 va x=-1

Két ludn: Vay phuong trinh da cho ¢6 2 nghiém: x=1va x=-1.

Bai 10: Giai phuong trinh: 1+log, (\/sz —7 ++222 —4) =log, (x—\/x2 —3) .

3




V222 =7 44232 =4 >0

x—\x*=3>0

biéu kién xac dinh: {2x* -7>0 & Zg.
2x* —4>0
x?=3>0

Phuong trinh da cho twong dwong voi:

log; 3+log_, (\/sz -7 +\/2x2 —4) =log, (x—\/x2 —3)
< log, 3-log, (\/sz —7 +\/2x2 —4) =log, (x—\/x2 —3)

<:>log3( 3 ]:log3(x—\/x2—3) 3 =x—\x*-3

=
\/2x2—7+\/2x2—4 \/2x2—7+\/2x2—4

3(\/2x2—7 +\/2x2—4)

x+Vx* -3
a2 =3 =202 =7 4202 4 22— 423 =x 242 =7

:>(\/2x2—4—\/x2 —3)2 Z(X—M)Z

<:>3=(\/2x2 _7 +sz2_4)(x_JE) 3=

&322 =7 =222 — 42 =3 =322 =7 = 2x\2x2 =7 > 222 —4[x2 =3 = x\[222 =7

Do 2 v& khdng am, binh phwong tiép hai vé ta duoc:

x=2

2
(\/2x2—4\/x2—3) =x2(2x2—7)@—3x2+12=0@[ .
x=-2

Két hop diéu kién xac dinh, ta dwoc: x=2.

K&t luan: Vay phuong trinh da cho ¢6 nghiém duy nhat: x =2.



Bai 11: Giai phuwong trinh:

1+log, (x+1)+log4 (2x—1)+10g0,25 (2x3 ~x° +6x—3)=10g4 (x2 +x+2).

x+1>0
. 2x-1>0 1
biéu kién xac dinh: s Sx>—.
2x° —x"+6x-3>0 2
X +x+2>0

Phuong trinh terong duong voi:

log, 2 +log, (x+1)+log22 (2x—1)+10g2_2 (2x3 —x? +6x—3) =log , (xz +x+2)

< log,2+log, (x+1)+10g2 V2x-1=log, V2x® =% +6x-3 +log, Vx* +x+2

< log, [2(x+1)\/2x—1}:10g2 (\/2x3 —x2 +6x—3\/x2+x+2)

<:>2(x+1)\/2x—1 =\/2x3 —x2 -|-6x—3\/x2 +x+2

= 2(x+1)V2x—1=v2x—1Vx? + 3% +x+2.

Vi x> % , phuwong trinh tuwong duong vai: 2(x+1) = \/x2 +3\/x2 +x+2.

Do 2 v€ khong am, binh phuwong hai vé ta dugc: 4(x + 1)2 = (xz + 3)(x2 +X+ 2)

<:>x4+x3+x2—5x+2=0<:>(x—1)(x3+2x2+3x—2):0

x-1=0 [xl(TM)
= =

X420 +3x-2=0 |2 +2x" +3x-2=0(*)
Ta can chitng minh phuong trinh (*) v6 nghiém trén mién xac dinh.
Xét ham s6 f(x) =x>+2x* +3x -2 véi x> % Ta co: f'(x) =3x* +4x+3>0.

Bang bién thién:



X l +00
2
f'() *
+00
f(x)
1
8

Tt bang bién thién ta thdy phuong trinh x° +2x* +3x~2=0 vd nghiém véix > 1

Nhu vay phuong trinh chi c6 1 nghiém duy nhat x =1 (Thoa méan diéu kién )

K&t ludn: Vay phuong trinh da cho c6 nghiém duy nhat: x=1.

Bai 12: Giai phwong trinh:

2
+10g1(\/x+8\/;)=10g3£ i D ]
3 7

2x+3—+/4x* +12x —

8
lo
g3(x/2x+7+\/2x—1j

Dbiéu kién xac dinh: x > %

Phuong trinh da cho twong duong véi :

8 x+4—+x*+8x
lo —log.[/x+8 —+/x|=1o
ga[\/2x+7+\/2x—1] gs( ) 83[ J

Dx+3—\4x2 +12x -7

o log [ 8 1 j—log x+4—+x*+8x
N2 +7 44201 Jx+8-+x | oxs3-ax? +12x—7

1 x+4—+x+8x
J2x+7+J2x 1 Vat8—vx 2043 4?4121
<:>(\/2x+7+\/2x—1)(\/2x+7—x/2x—1) 1 2x+8-2V+8x

J2x+7 +42x -1 Vr+8-Vx  dxt6-2\ax? +12x—7




o V2047 —\2x T _ x+(x+8)—2x\x+8 _ (m—ﬁ)z
Jet8-x  (2x47)+(2v-1)-2v2x+72x -1 (\/2x+7—\/2x—1)2

@(M—J}f :(\/2x+7—x/2x—1)3 V8 -x =42x+7 —2x-1

o2 +7 +4x =2x—1+/x+8.
Binh phuong hai vé ta duoc:

3x+7+2V2x+7x =3x + 7+ 22x —1Jx +8 = 2x+7x =2x—1Jx+8 = x =1.

K&t ludn: Vay phuong trinh da cho c6 nghiém duy nhat: x=1.





