Hu6ng dén giai CDBT tii cic DTQG Toén hoc —

[ Chuyin &2 10: MU, LOGARIT

v Vin dé 1: PHUGNG TRINH MU VA LOGARIT
A. PHUGNG PHAP GIAI

PHUGNG TRINH MU
Dang 1: Dang cd bdn: véi0<a =1
b>0
a™=p o g
f(x)=log, b
Dang 2: Pua v& cing cd s8: af® =ag® (1)
e NéuO<a #1: (1) < f(x) = g(x)
a>0

e Néu a thay doi: (1) {(a_l)[f(x)—g(x)] =0

. « . t>0
Dang 3: bit an phu: Batt=a’, t > 0; giai phuong trinh < { =0
g =
Dang 4: Podn nghiém va chiing minh nghiém dé duy nhat.
PHUONG TRINH LOGARIT
A s L. O<a=#l
bicu kién ton tai log, f(x) la
f(x)>0
O<a=l
Dang 1: log, f(x)=b < b
f(x)=a
O<a=l

Dang 2: Pua vé cling cd s8: log, f(x) =log, g(x) < 1g(x)>0
f(x) =gx)
Dang 3: Pit 4n phu
bit t = log,x sau d6 gidi phuong trinh dai sd theo t
Dang 4: Podn nghiém va chiing minh nghiém duy nhat

B. BE THI
Bai 1: DPAI HOC KHOI D NAM 2011

Gidi phuong trinh: 10g2(8—x2)+log1( T+x+1-x)-2=0 (x €R).
2

Gidi
log2(8—x2)+logl( T+x +4=x)-2=0. iéu kign: ~1<x < 1.
2
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= log2(8—x2)zlog2(\il+x +\i1—x)+2<:> 8—x> =4( 1+x +x}1—x) (*).
V6i —1< x < 1 thi hai v€ clia (*¥) khong Am nén binh phuong hai v€ cda (*) ta

dugc: (*)<:>(8—x2)2=16(2+2 1—X2)<:>(8—x2)2=32(1+\/1—x2) ().

2

Patt=Vl-x* =>t?=1-x*=x*=1-t*, (1) trd thanh:
2
(7+2) =32(1+1) &'+ 140 - 32041720
St-DE -2 +15t- 1) =0 (t- DX(E+2t+17) =0 t=1.

Do d6 (1) = J1-x% =1 x = 0 (Théa didu kién —1< x < 1).
Viy, phuong trinh da cho c6 m6t nghiém x = 0.
Bai 2: CAO DI&NG KH61 A, B, DNAM 2011

Gidi bat phuong trinh 4* —3,2“‘“2—2?‘—3 _ 41+m >0
Gidi
4X _3‘2x+\/x2—2x—3 _ g3 g o p2x _3.2)(‘2\/)(272)(73 N 4'22\/ 223
& 1—3.2\/ﬁ*x —4.22<\/ﬁm >0 (1)
Pit t = 2\/x2—2x—3—x S0 (%)

(1)thanh 1 - 3t— 48>0 42 +3t- 1<0 < —1<t<%

y ,f 2 hy3-
Do d6 bat phuong trinh da cho tuong duong: 2V ~2X737% <

o x2—2x—3—x<-2 < x> —2x-3<x-2

1 1 i
i= :>—:——i = 3£x<z.
zZ 2

PN

Bai 3: DPAI HOC KHOI D NAM 2010

3 3
Gidi phuong trinh 4232 | 0% _ g200x42 | oxadxd (o Ry

Gidi
3 3
422 X g2l | pX et () pidu kign i x> - 2.
(*) = 42+\/X+2 (24)(—4 _ 1) _ 2X3 (24X—4 _ 1) — O = (24X—4 _ 1)(42+¢X+2 _ 2X3 ) — 0

Do d6 phuong trinh (*) c¢6 hai trudng hgp.

° 24X—4

=1<4x-4=0<x=1 (nhin)
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3
o M2 _ox7 o3 o x42+44 o x> —8=2(x+2-2)

2 2(x-2)
& (x—2)(x +2x+4):m
x =2 (nhdn)
Cadx4do—— 21
MJ&
Nhin xét: Phuong trinh (1) c6:
2 2 2
VT = x“+2x+4=x+1)"+3>3; VP=WSI

Suy ra phuong trinh (1) v6 nghi€ém.
Vay : (*) chi ¢6 hai nghiém x = 1; x =2.

Bai 4: CAO PANG KHOI A, B, D NAM 2008

Giéi phuong trinh log% (x+1)—6logy, Vx+1+2=0

Gidi
loga(x +1)—6log, Vx +1+2=0 (1)
biéu kién x > -1
()< logd(x +1)—3log,(x+1)+2=0
log, (x+1)=1 Xx+1=2 x=1
= = =
log,(x+1)=2 x+1=4 x=3
Bai 5: DPAI HOC KHOI A NAM 2008

Gidi phuong trinh logs, _ 1(2x% + X — 1) + logy 4 1(2x — 1)* = 4

Gidi
0<2x—-1=#1
o xex—1s0 |xsL
biéu kién: = 2 —<x#1
O<x+1=1
x#1
2x—1)>>0

logy, | (2x% +x—1)+log,,;(2x—1)* =4
o logy- 12x — D(x + 1) +log,+1(2x — 1)* =4
& 1+ logy1(x+ 1) +2logy +1(2x— 1) =4
1 1

bat: t=1og,, (x+1)=1lo 2x-1)=—m—— =
: Zox—1 (X +1) St ) logy (1)t

, t=1
Ta c6 phuong trinh &n t la: 1+t+z:4<:>t2—3t+2:0<:>{
t
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e Viit=1<logy 1(x+1)=1<x+1=2x- 1< x =2 (nhin)

x=0 (loai)
. V(’iit=2<:>10g2x,1(x+1)=2<:>(2X—1)2=X+1<:> 5
X==
4
A, s N 5
Nghiém cua phuong trinh la: x =2 va x = 1
Bai 6: DAT HOC KHOI D NAM 2007
Gidi phuong trinh: log, (4" +15.2* +27) +2log, ———=0
4.2% -3

Gidi
Piéu kién: 4.2* -3 >0.
Phuong trinh da cho tudng duong véi.
log>(4™ + 15.2° + 27) = log>(4.2* - 3)* < 5.2") - 132" -6=0

- 2% =—§ (loai)

2X=3
Do 2*>0nén 2" =3 < x =1log,3 (théa min di€u kién)
Bai 7: DA HOC KHOI B NAM 2007
Gidi phuong trinh: (2 —D* + (2 +1)* =22 =0

Gidi

X
Pit (\ﬁ —1) =t (t>0), khi d6 phuong trinh trd thanh:
t+%—2\/§=0<:>t=\/§—1,t=«/5+1

Vi tzxﬁ—l tacox=1. Vdéi t=x/§+1 tacox=-1.
Bai 8: PAI HOC KHOI D NAM 2006

2 2
Gii phuong trinh : 2% X —4.2% X 22X 14-0
Gidi

Phuong trinh da cho tudng duong véi:

2 2 2
XX ) —42X D=0 2P -4 X =1)=0
o 22X _4-02% =22 x=1.
2 2
e 22X 1202 *olex’-x=0ox=0,x=1

Vay phuong trinh di cho ¢6 hai nghiém x =0, x = 1.
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Bai 9: DAI HOC KHOI A NAM 2006

Gidi phuong trinh: 3.8* +4.12* —18% -2.27* =0

Gidi

) 3x ) 2x ) X
Phuong trinh da cho tuong dudng véi: 3(5) + 4(§j —(gj -2=0 (1)

X
Datt:@j (t > 0), phuong triinh (1) trd thanh 3t + 4 —t—2=0
2 2.
o t+1)Y(Bt-2)=0 et=3 (Vit>0).
X
V(’)‘it:gth‘l 2 zzhayle.
3 3) 3
Bai 10: DE DU BI 2

Giai phuong trinh: logs (5" - 4) —1-x

Gidi
Pidukién: 5 -4 >0 (a)
e D@ thdy x = 1 1a nghiém cda (1)
e VT:f(x) = logs (5" - 4) 12 ham s6 ddng bign

e VP: g(x) =1 — x 12 hAm s6 nghich bién
Do d6 x = 1 12 nghiém duy nhat ca phuong trinh
Bai 11:

2 2
Giai phuong trinh 2% X 227" 3

Giai
2
biat t=2""% (t>0)

t=—1 (loai)

2 2
o g st 3 L2 340 o
t t=4 (nhan)

2
Vay 28 * =22 & xX*-x-2=0 &ox=-1vx=2.
Bai 12:

Cho phuong trinh log3x + a/log%x +1-2m—1=0 (2): (m 12 tham s3).
1/ Gidi phuong trinh (2) khi m = 2.

2/ Tim m d€ phuong trinh (2) ¢6 it nhat 1 nghiém thudc doan [1 ; 3%} )
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Gidi
1/ Khi m = 2 thi phuong trinh (2) trd thanh log3x + Jloggx +1-5=0
biéu kién x > 0. it t= Jlog%x +12>1
Q) ett+t-6=0 < t=2vt=-3 (loai)
o (=2 10g3x=i\/§ < x=3i\'l5
2 1<x< 3® o I<loglx+1<4 => 1 <t <2,
Phuong trinh (2) ¢6 it nhat 1 nghiém thudc [l; 3‘E}

< 2m=t"+t—2 =1f(t) c6 nghiém t € [1, 2]
Vifting trén [1, 2] nén ycbt < (1)< 2m < f(2) < 0< m< 2.

v Vén dé 2: BKT PHUONG TRINH MU VA LOGARIT
A. PHUONG PHAP GIAI
BAT PHUGNG TRINH MU

PRUCORNPY-(C9) )

e Néua>1:(1) & f(x)>gx)

e NéulO<a<l: (1) f(x)<gx)

a>0;a=1
(a-D(f(x)-gx)) >0
a>0

(@a-D[f(x)-g(x)]=0
BAT PHUONG TRINH LOGARIT

Tong quat: e a' ™ >a8®) <:>{

o af® >80 o {

log, f(x) > log, (x) (1)
e Néua>l (1) @{g(x)>0
f(x) > g(x)

f(x)>0
g(x)>f(x)

B.DE THI
Bai 1: DPAI HOC KHOI B NAM 2008

e Néul<a<l :(DHe {

2
Giai bat phuong trinh: log 5 [logG - +: ] <0
: X+
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Gidi
2
X +X>O
biéu kién: X+42
X7 +Xx
lo >0
86 x+4
X2 +x
Bat phuong trinh tudng ducng véi log ;| loge 1 <logp;,1 (1)
. <+ )
2 2 2
(1) logg X X XX g X X224
x+4 x+4 x+4

& 4<x<-3hayx>38
Bai 2: DPAI HOC KHOI D NAM 2008

2
Gidi bilt phuong trinh: Tog, * 2>
2
Gidi
2
Pidu kien: = —X*2
X
. x> —3x+2
Bat phuong trinh tuong duong v6i log; ———=1log; 1 (1)
ER 2
2 2
X 3x+2>0 X 3x+2>0
1 < ) X 1 X
X _3X+2S1 X —4x+2£0
X X
(x? =3x+2)x >0
(2 dx42)x <0 O<x<lvx>2
= X —4x+2)x <0<
<20 x<0v2—\ﬁﬁx£2+\ﬁ

Rt 2—\/§£x<1v2<x£2+\/§.
Bai 3: DPAI HOC KHOI A NAM 2007

Gidi bat phuong trinh: 2 logz(4x—3)+log; (2x+3)<2
3

Giai
2
(4x-3) <

Diéu kién: x > E BAt phudng trinh di cho < logy ———— <
4 2x+3
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< (4x-3)? <9(2x +3) <:>16x2—42x—18£0<:>—§Sx£3

K&t hop diéu kién ta dudc nghiém clia bat phuong trinh la: % <x<3.

Bai 4: DAI HOC KHOI B NAM 2006

Gidi bat phuong trinh: logs(4* +144) —4logs 2 <1+logs (2> +1).
Gidi

BAt phuong trinh da cho tuong duong véi

logs(4* +144) —logs 16 < 1+1logs(2X 2 +1) (1)
(1)< logs(4* +144) <logs 16 +logs 5+ logs (2% +1)
< logs(4™ +144) <logs[80(2* % +1)]
o 44144 <80(2% 2 +1) = 4% —20.2% +64<0

S 4<2¥<16=22<x<4
Bai 5: PE DU BI 2

Gidi phuong trinh: logs (SX - 4) =1-x

Gidi
Piéukién:5* -4>0 (a)
e D& thdy x = 1 12 nghiém cia (1)

e VT:f(x) = logs (SX —4) 12 ham sd ddng bién

e VP:g(x)=1- x1a ham s& nghich bié€n
Do d6 x = 1 1a nghiém duy nh4t ctia phuong trinh.
Bai 6:

Gi#i bat phuong trinh: log, [log3 (9% - 72)} <1

Gidi
O<x=#1
biéu kién {9* -72>0 < x>logy73
logs (9 =72) >0
Bat phuong trinh < logs (9X - 72) <x (Vix>logg73>1)

&SP _F _TN<0=-8<3<9 & x<2

K&t hgp véi diéu kién ta duge logy73<x < 2.
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v Vén dé 3: HE PHUGNG TRINH MU VA LOGARIT
A.PHUGNG PHAP GIAI

Thudng st dung phuong phdp bién ddi ting phuong trinh trong hé, sau d6
diing phuong phap th& d€ tim nghiém.

B.DE THI
Bai 1: DAI HOC KHOI B NAM 2010

log, By -1 =x
Gidi hé phuong trinh: x,ye R)
4% 2% =3y?

Gidi
Diéu kién: 3y — 1 >0

X
logyBy-D=x  [3y—1=2% y=2 1
Ta ¢6 =N =N 3
4% 4 2% =3y? L e
Y 4 r2=dy 4 1+ 2% =3y
2% +1 2% +1 _27+1
y= y= Y=73
=N 3 =N 3 =N

1
34 +2%) =" +1) |24 +2°-1=0 2" +D(2* -)=0

2% +1 _
y = 3 X=—
= & 1 (nhan)

2% =

N | —

Bai 2: DAI HOC KHOI D NAM 2010

x2—4x+y+2:0
210g2(x—2)—10gﬁy=0

Gidai

Giéi hé phuong trinh: {

X2 —4x+y+2=0 ) .
; bieukién: x>2,y>0
210g2(x—2)—10gﬁy:0 )
=x-2
(2)©<x—2)2=y2©{y )
y=2-X

x =0 (loai)

o y=x-2: (1)<:>x2—3x=0<:>
x=3=>y=1
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5 x =1 (loai)
e y=2-x: (Hex"-5x+4=0< .
x =4=y=-2(loai)
x=3
y=1
Bai 3: PAIHOC KHOI A NAM 2009

Vay hé c6 mot nghiém {

log, <X2 +y? ) =1+log, (xy)
Giai hé phuong trinh: (x,y eR)

3wy’ gy

Gidi

Véi diéu kién xy > 0 (¥), hé da cho tuong duong:

x2+y2:2xy {X=Y {x=y
ol =
X2 —xy+y> =4 y =4 |(y=%2
K&t hdp (¥), hé ¢6 nghiém: (x;y) = (2; 2) va (x; y) = (-2; =2)
Bai 4: PAI HOC KHOI D NAM 2006
Chitng minh riing v6i moi a > 0, hé phuong trinh sau c6 nghiém duy nhat:
{ex —e¥ =In(1+x)—In(1+y)

y—x=a

Gidi
Diéu kién: x, y > —1. Hé da cho tuong duong vdi:
e —e*+In(1+x)-In(l+a+x)=0 (D
{y =X+a )
Hé da cho c6 nghiém duy nhat khi va chi khi phuong trinh (1) c6 nghiém duy
nhat trong khodng (—1; + o).
Xét ham s f(x) = €*™ —e* +In(l +x)—In(1 +a+x) véix > —1.

Do f(x) lién tuc trong khodng (—1; +0) va lim f(x)=-o0, lim f(x) =400
X—)*l+ X—>+00

nén phuong trinh f(x) = 0 ¢6 nghiém trong khodng (—1; + o).

1 1

Mitkhdc: f'(x)=e*™ —e* +
1+x 1l+a+x

= Xt Db ——————>0, Vx> -1
(1+x)(1+a+x)
= f(x) ddng bi&n trong khodng (~1; + o).
Suy ra phuong trinh f(x) = 0 ¢6 nghiém duy nhit trong khodng (—1; + ).
Viy hé da cho c6 nghiém duy nhat.

297



Hu6ng dén giai CDBT tii cic DTQG Toén hoc —

Bai 5: DAI HOC KHOI B NAM 2005

Nx—1+2-y=1
y

Gidi hé phuong trinh:
3logg (9x%) - logs y3 =3

Gidi
Jx—1+2-y=1 (1)
{3log9(9x2)—10g3 y’ =3 @
(2) < 3(1 +1ogsx) —3logzy =3 < logszx=logzy < x=Yy.
Thay y =x vao (1) ta c6
x-1+2—x=1lox-1+2-x+2Jx-1)2—-x) =1
SJE-D2-x)=0=x=1, x=2.
K&t hop v6i diéu kién (*) hé c6 hai nghiém 12 (x; y) = (1; 1) va (x;y) = (2; 2).
Bai 6: BE DU BI 1 - PAI HOC KHOI D NAM 2005

x>1

biéu kién:
O<y<2

Tim m dé hé phuong trinh sau c6 nghiém:
7T 2T 0005x <2005 (1)
xz—(m+2)x+2m+320 (2)
Gidi

biéu kién x > —1.

Ta 6 : (1) e 725 _g26 < 90051 —x)

o Xét —1<x<l=2x<2= 72T 720t < g 00051 - x)
nén (1) ding vx e[-1;1]

o Xét x>1=2x > 2= 7P _7208 T S 5 00051 - x)
nén (1) hién nhién sai. Do d6 (1) < -1 <x<1
e Viy hé ¢6 nghiém khi va chi khi: (2) c¢6 nghiém e [-1; 1]
o x- 2x + 3 >2m(x - 2) c6 nghiém x € [-1; 1]
2
X—2X2+3Sm (vi x—2<0)cénghiém x € [-1; 1]
X_

2
Xét ham f(x) = X—Z’;” xe[-1:1]

x> —4x+1
x—2 2

X —o -1 2-3 1 2 243 +00

£'(x) = Px)=0< x=2+3

f(x)

+ 0 -
f(x) , /r \_2
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Dua vao bdng bi€n thién hé c6 nghiém <> -2< m
Bai 7: PE DUBI 1

1
L . log; (y—x)-log,—=1
Giai hé phudng trinh: 4 y .
x>+ y2 =25
Gidi
R {y >0
Dbiéu kién
y—-x>0
1 y—-x 1
log, (y—x)+log; —=1 —
Hé < i( ) % = y 4
x2+y2:25 x2+y2:25
4
y=§X y = ix x=3 A x= -3 .
= 16 = 3 & 4 (nhian) v 4 (loai)
x> +—x% =25 x2=9 y= y=
9
Bai 8:
Gidi h¢ phuong trinh: < gx | ox+l
X 4+2
Gidi
2% —5y2 4
4% +2x+1 < =
_—mm 2X = y y = ZX
2% +2
y2 =5y +4=0 {x:o {x:Z
o o v .
y =2 y=1 y=4
Bai9: PE DU BI 1
x—41lyl+3=0 1)
Gidi hé phuong trinh:
Jlogyx —4[logy =0 (2)
Gidi

. x>1

biéu kién: .

y=>1

(2) < logsx = logyy> < x = y>. Thay x = y* vao (1) ta dudc : y* — 4ly| + 3 =0
|:|y|=1 |:y:1:>x:1

doy=>1
|y y=3:>x=9( y=D

Vay hé c6 2 cap nghiém (1; 1) va (9; 3).

299



