PHUONG TRINH MU, PHUONG TRINH LOGARIT
Giao vién: Bui Dirc Quang
|. Kién thitc co' ban
1. C4c tinh chat lily thira véi s6 mii thue

Cho cac s6 a>0,b >0 va cac so thuc o, § tly y ta lubn co:

a) a*.a’ =a*’ d) (ab)” =a”b*
a“ a) a“
b) —=a*" )| - | =—
) a’ ) (bj bh*
c) (a“)ﬂ:a“ﬂ fla*=a’ oa=p4, (0<a=l)

2. C4c tinh chat lgarit

b>0

a) log, b c6 nghia <
O<a=#l

b) log, b = :832 (0O<a#1, b>0, 0<c=1) (cong thirc ddi co s6)

¢) log_, b" =%Iogab, (b>0, 0<a=l)

d) log, b* = 2k log, |b

keZ (O<a#l b=0)
e) log,b=c<b=a" (b>0, 0<a=1)

b=c

c>0, (b>0)" (O<a=l)

f) Iogabzlogac<:>{

C

g) log, (bc) =log, b|+log,|c|, (0<a=1, bc>0)

C

, (0<a=1, bc>0)

1

h) Iogagz log, |b|—log,



3. C4c tinh chat vé ham sé mii va ham so lagarit

a) Ham so mii: y=a*,(0<a=1)

+ Tap xac dinh: R. Tép gia tri: (0;+o)

+ Pong bién trén R khi a>1 va nghich bién trén R khi O<a<1.

+Dao ham: (a"®)'=u(x)'a"™.Ina véi u=u(x) c6 dao ham trén J (J

la khoang hay hop céc khoang) va y =a"" ¢6 dao ham trén J .
b) Ham s6 logarit: y =log, x, (0<a=1)
+ Tap xac dinh: (0;+0). Tap gia tri: R
+ Dong bien trén (0;+o0) khi a >1, nghich bién trén (0;+) khi 0<a<1
+ Pao ham cua ham hop: (Iogau(x))'zLX)' v6i u=u(x) nhan gia
u(x)ina
tri dwong va c6 dao hamtrén J, y =log, u(x) co dao hamtrén J.
4. Phwong trinh mi, phwong trinh I6garit co ban
a. Phwong trinh mii co ban: a*=b (0<a=1)
Phwong phap giai:
Véib>0,taco a*=b< x=Ilog,b
V61 b <0, phuong trinh v nghiém.
b. Phwong trinh logarit co ban: log, x=b (0<a #1)
Phuwong phap gidi: log, x=b < x=2a".
Nhu vay, phuong trinh log, x=b (0<a=#1) ludn cd nghiém duy

nhat x = a® véi moi b.



11. Mt s6 phwong phap gii vé phwong trinh mii va phwong trinh 16garit
1. Phwong phap dwa vé cing mdt co so
Hoc sinh can nam virng cac tinh chat néu trén.
Vi du 1: Giai phuwong trinh
glogz(x +2)° +6=-2log, (4—x)° +log,(x +6)°

4
Huéng dan giai:
X+2#0

+PDPKXD: 14— x>0 6<x<-2, —2<x<4
X+6>0

+ Khi d6, pt < log, |x+ 2|+ 2=1log, (4 - x) + log, (x + 6)

< log, (4]x+2|)=log, [(4—x)(x+6)]
< 4x+2/=(4-x)(x+6)>0
X=2
= x=1-+/33
Vay nghiém ctia phuong trinh la x =2, x =1-+/33.
Chu y: Néu bién d6i log,(x +2)* = 2log, (x +2) thi s& lam mat nghiém

x=1-+/33. Do d6 ta phai nhé rang: log, b* = 2|0ga\b

, (O<a=l1 b=0)
A I4 Nt s A A A 1 7 A A A A
Nhan xét: Trong loi giai trén ta thay ngay co so 2 co thé chuyén vé co so

2. Tuy nhién, trong nhiéu truong hop ta can chon co so trung gian dé bién

d6i cac co sb ¢ trong phuong trinh mi, 16garit vé co sb trung gian do.



Vi du 2: Giai phuong trinh 8 2X+2 = 4~
Huéng dan giai:
Phuong trinh < (23)% 7242 = (22)¥ +4
& 3(x* 2% +2) =2(X" + x +1)
< (3x-2)(xX* -2x-2)=0

2

X=—

& 3
| x=1++3

Vay pt ¢6 ba nghiém la x=§, x=1++/3 va x=1-+/3.

Bai tap: Giai cac phuong trinh sau
0 Iog(\/x+l+l)
log/x —40

2) 5 —5* = 2* 4 23 D/s: x=1
3) log, x+log,x=log;x  D/s: x=1

D/s: x=48

33

4) Iogl(sing—Btanx—¥)+ Iog6(sin§—tan 2X—T) =0

6
o1
D/s: X:F+4kﬂ', keZ

2. Phwong phap mii héa va l6garit hoa

Pé giai phuong trinh bang phuong phap mii hod hoic 16garit hoa ta
phai nam viing cac tinh chat d4 néu ¢ trén. Tuy nhién, trudc khi mil hoa
hoic 16garit hoa can phai bién doi dé rit gon ca hai vé cia phuwong trinh
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vé dang don gian nhat, dic biét can chu y dén cong thic ddi co so dé dua
vé cling mot co s6. Phuong phap 16garit hod to ra cang hiéu qua khi hai
vé ctia phuong trinh ¢6 dang tich cac luy thira.

Chuing ta ch1 y c&c phép bién doi co ban sau:
O<a=#l b>0
f(x)=1log,b
b) a'™ =b** < log,a’'™ =log, b?"™ < f(x)=g(x).log,b

a) af(x)=b<:>{

hoic log, a'™ =log, b** < f(x).log, a=g(X)

O<a=l

c) log, f(X):bQ{f(X)zab

O<a=l
f(x)=9g(x)>0

X+1

Vi du 1: Giai phuong trinh 3*.2x1 =72

d) log, f(x)=logag(x)©{

Huéng dan giai:
PKXD: x#1. Lay logarit co s6 3 hai vé ta co:

X+1
Iog:,,[?;X 2“} =log, 72 < X +X—1Iog3 2=2+3log, 2

< x°—(3+2log, 2)x+4log,2+2=0
< (x-2)(x—1-2log,2) =0

X=2
&
X=1+2log,?2
Vay pt da cho c6 hai nghiém x=2, x=1+2log, 2.
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Chua y: Khi gip cac phuong trinh ¢6 hai vé déu duong va 1a tich cia
nhiéu luy thira c6 co s6 va sé6 mii khac nhau (khong thé dua vé cung co sb
hodc cling s6 mil dugc), néu lay 16garit voi co so thich hop (thuong co sb
c6 trong phuong trinh cho tién) ta c6 thé dwa phuong trinh da cho thanh
phuong trinh don gian hon d4 biét cach giai.

Vi du 2: Giai phuong trinh 2¥3 - 32 =3+ _px1

Huéng dan giai:
X+3 X2 -2 x2+1 x-1 1 X 1 X2
2’7" -3 =33 "-2" 8+§ 2 = 3+§ 3

@Q 2x =3¢
56

Lay 1ogarit hai vé pt theo co so 3 ta dugc:

153 ) 2 2 153
IogS(E.Z j—|093(3 )<:>x —X.log,2—-log,— o5 =0

1 153
< X ZE[IOQS Zi\/log§ 2+4Ioggﬁj

KL: Vay pt c6 2 nghiém X =%[Iog3 Zi\/log 2+4log, i;)
Bai tap: Giai cac phuong trinh
1) 3".8x2 =6 D/s: x=1,x=-2(1+log, 2)

2) 5*.3° =1 B/s: x=0,x=—log,5
3) log, (X* +x+2)=3 (THPT Qudc Gia 2015) B/s: x=2,x=-3



3. Phwong phap dit an phu
a. Phwong phap chung

Néu mot phuong trinh mit hay phuong trinh 16garit sau khi rit gon c6
dang f(a’™)=0 hoic f(log, (x)) =0 trong d6 @(x) la mot ham s6 theo
bién x. Khi do, dit t =a”™, t >0 hoic t =log, p(X), ta dugc mot phuong
trinh dai s6 f (t) =0, giai phuong trinh ndy néu c6 nghiém t thi giai phuong

trinh a”™ =t hoic log, p(x) =t ta s& tim dugc X.

Vi du 1: Giai phuong trinh 2+ = 22070 | \[p20¢+2) _p¥¥s3 1 q
Huéng dan giai:

DKXD: Vxe R

bat t = 2"2”, t>2. Ta duoc pt:

8t =t2 + VA2 — 4t +1 > 8t =t2+2t -1

<tP-6t-1=0
t=3-410
—
t=3+\/1_0
Déi chiéu dk ta co t = 3++/10 thoa man. Khi dé
21 =3+4/10 < x? =log, (3++/10) —1=log, 3+£/1_0
\/ 3+x/E
< X==,/log,
2
3+x/TO

Vay pt c6 hai nghiém phan biét X = i\/ log, >
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Vi du 2: Giai phuong trinh log*(x —1)° + log® (x —1)° = 25.
Huéng dan giai:

PKXD: x>1.

Khi d6, pt < 16log*(x —1) +9log” (x —1) = 25.

t=1
Pit t =log®(x—1),t >0 tacd: 16t° +9t -25=0 < 25

" 16
So sanh dk ta c6 t =1 la thoa man.

x=11
Khit=1=log’(x-1)=1< log(x-1) =+l< 11.
X_

10
A i s 11
Vay pt c0 hai nghiém la X=E, x=11.
Chua y: Hoc sinh thuong mic sai 1am 1a log*(x—-1)* =2log*(x—1) va

log®(x—1)* =3log®(x—1). Ta can luu V:
log; b™ =m"log. b,(0<a=1b>0)

: 2 2 2
Vi du 3: Giai phuong trinh (2++/3)" 21 4 (2 -/3) 2 =
(2-+3)
Huéng dan giai:
2 1 2 2
Ptes (2++/3)(2++/3) 2 + 23y =
L s

Nhan xét: (2+\/§)(2—\/§) =1.

Dajtt:(2+\/§)xz‘zx, do xX2—2x>-1nént>2-+/3.
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Khi d6, pt tré thanh t+%=2<:>t2—2t+1=0<:>t=1.

Do vay (2++/3)" ¥ =1 X2 —2x=0<:{§i2

Vay pt c6 hai nghiémla x=0, x=2.
Chl y: Néu dua dugce phuong trinh d8 vé dang a.a’™ + S.b°™ +y =0
ma ab =1 thi ding an phu t = a"’(x),(t >0) dé dua phuong trinh da cho vé
phuong trinh bac hai at*+yt+ p=0.
Vi du 4: Giai phuong trinh 2.4 + 6 =¥+
Huéng dan giai:

Pt < 2,220 4 (2.3)* = 320+

, , 3 x2+1 3 2(x2+1)
Chia hai vé pt cho 22" %0, ta duoc 2 + (Ej - (Ej .

g 3 x2+1 3 ,
batt = 5 ’tZE >t -t-2=0=t=2

x%+1
:(gj =2 x*+1=log,2 < x=1 [log,2-1.
2 2
Vay pt ¢ hai nghiém x =+ [log,2-1
2

Chu y: Néu bién ddi pt vé dang «.a®"™ + B.(ab) "™ + yb*"™ =0 thi chia

ca hai vé pt cho b*"™ > 0(hodc a*'™, (ab)'™), ta dugc:



a 2f(x) a f(x)
| = +pB.| - +y=0
“(bj ﬁ(bj ’
a

f(x)
Dattz(gj , t>0tacépt: at’+pt+y=0.

(c6 thé md rong cho dang dang cap bac 3 nhu pt lwong giac)

b. Piit 4n phu khong hoan toan

Trong phuong trinh khi lya chon an phu cho mdt biéu thuc thi cac
biéu thirc con lai khdng biéu dién duge triét dé qua an phu do, hoic néu
biéu dién duoc thi cong thirc biéu dién lai qua phuc tap. Khi d0, ta c6 thé
dé phuong trinh & dang: "chita dn phu nhung hé sé van chira an x".
Trong trudng hop nay thudng ta dugc mot phwong trinh bac hai theo an
phu (hodc van theo an x) cd biét sd A 1a binh phuong cua mot sd hay
mét biéu thirc don gian nao do.
Vi du 5: Giai phuong trinh 9% + (x> —=3)3* —2x2+2=0
Huéng dan giai:
Pat t =3, didukién t =1 vi X2 >0« 3% >3° =1.
Ta duoc: t°+ (x*=3)t—2x°+2=0 co:

t=2

A=(x2—3)2—4(—2x2+2)=(x2+1)2:{t L
=1-X

Véit=2=3" =2 x2=log,2 < x =+,/log, 2

Véit=1—x2 =3 =1—x2, ta c6 nhan xét
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VT >1 (VT=1 [3°=1
= — = x=0
VP<1 " |VP=1 |1-x%=1

Vay phuong trinh c6 ba nghiém x = im va x=0.
Tuwong tu voi phuwong trinh ldgarit sau:
Vi du 6: Giai phuong trinh log: x + (x—1)log, X =6 — 2x
Huéng dan giai:
bKXD: x>0

t=-2

Ditt=log, x=t*+(x-Dt+2x-6=0.Taco A:(X—S)Z:{t_3 y

Khi t=—2:>|ogzx=—2<:>x:l

Khit=3-Xx=log,x=3-X

Ta thay y =log, x 1a ham s6 dong bién, y =3—x la ham s6 nghich
bién trén txd D =(0;+o0) nén pt ndy néu c6 nghiém thi d6 1a nghiém duy
nhat, lai c6 x = 2 1a mot nghiém. Vay pt ¢6 nghiém 14 x = %, X=2.
Chu y: Sai lam co ban cua hoc sinh trong bai nay 1a 1ing ting khdng biét
dat an phu t =log, x dé dua vé phuong trinh bac hai an s6 t. C4 thé hoc
sinh nhan xét y = log’ x + (x—1)log, x la ham s6 dong bién, y =6—2x Ia
ham s6 nghich bién trén D =(0;+w). Diéu ndy chua chinh x4c vi lam

1

mat nghiém X = rh
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c. Pit an phu dwa vé hé phwong trinh

Vi du 7: Giai phuwong trinh

\/3+Iog2(x2 — 4% +5) +2\/5—Iogz(x2—4x+5) =6
Huéng dan giai:
(x?—4x+5>0

bKXD: <3+Iog2(x2—4x+5)20<:>2—\/3_1£xs2+\/3_1
5-log, (x* —4x+5)>0

it u =\/3+Iog2(x2—4x+5), v=\/5—logz(x2—4x+5), (u, v>0).

e , [u+2v=6 Uu=6-2v u=2 U =
Khi do, ta co: P

2

, , o, & hoac 5
u“+v-=8 (6—2v)°+v° =8 V=2 14
5

< log, (x> —4x+5)=1

<hi {u=2:{\/3+log2(x2—4x+5) =2

v=2 \/5—Iog2(x2—4x+5)=2
) B x=1
S X —-4x+5=2<
X=3
u=% \/3+Iog2(x2—4x+5)=g -
Khi - = > < log, (X* —4x+5)=——
_2 2 _14 25
v_5 \/5—Iog25(x —4x+5) = e

_n
< X —4x+5=2 % pt nay vo nghiém.

Vay pt ¢6 hai nghiém phan biét x =1, x=3.
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Chu y: Véi vi du trén bang viéc st dung hai an phu (gia sir 1a u, v), ta cé
thé khéo 1éo dua viéc giai phwong trinh vé viéc xét mot hé, trong do:

- Phuong trinh thir nhat c6 duoc tir phuong trinh dau bai.

- Phuong trinh thir hai c6 dugc tir viéc danh gia moi quan hé cia u, V.
Twong tw voi phwong trinh mii :

2" 18
x-1 + X = x—1 1-x

2°77+1 27+2 27 +2742

Vi du 8: Giai phuong trinh
Huéng dan giai:
y 8 1 18
Viét lal pt dudi dan + =
P M a1 T 1 0

Patu=2""+1 v=2""+1 (u, v>1).

Khi d6 uv = (2" +1)(2"* +1) =2+ 2" +2=u+v, do vay ta co hé pt:

8,1.18 {u+8v=18 U=v=2

Uu v u+4v<e < 9
U+Vv=uv Uu=9,v=_
U+Vv=uv 3
2"t 41=2
Véiu=v=2tadugc{" ~  “ex=1
277 +1=2
9 2"t 4+1=9
V61 u=9, v=— taduoc g x=4
8 21_X+1:§

Vay phuong trinh da cho co hai nghiém la x=1 va x=4.
Chay : Hoc sinh ciing c6 thé dat an phu t = 2.
Bén canh phuong phap dit an phu & trén, ta c6 thé st dung phuong phép

"chuyén phirong trinh thanh hé gom hai an 1A mét an phy va mét an x'™
13



Vi du 9: Giai phuong trinh 2log, cot X = log,, cos X
Huéng dan giai:
DbKXDb: cotx >0, cosx >0

Khi dé, pt < log, cot’ x = log, cos x

cosx =2"

Dit log, cot® x =log, cosx =t = i t
cot“x=3

COS” X 4t

Ma cot® x = — =
l1-cos*x 1-4

t
=3 <=4 =3t(1—4t)<:>(gj +4'=1
Giai pt ta duoc t=—1 1a nghiém duy nhat, do d6 pt d cho c6 nghiém

X = %+ k27 . Déi chiéu dk = x =%+ k27, k e Z 1a nghiém pt d4 cho.

Chu y: Hs khong dit dk s& din i thira nghiém x = —% +k27, k e Z béi

trong qua trinh bién d6i ta d& mé rong tap xac dinh cta pt.

Vi phuong trinh log, f (x)=1log, g(x) ma viéc dua vé cing co s6
hay cling biéu thirc trong 16garit gip kho khin ta co thé sir dung phuong
phap ham s6 de giai hay dat an phu t=log, f (x)=1log, g(x) dé mi hoa
f(x)=a'
g(x)=b"

d. Pit an phu dang lwong giac

Vi du 10: Giai phuong trinh v1++1— 2% :(1+ 2\/1—22X).2X

Huéng dan giai:

dua vé hé phuong trinh: {
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PKXD: 1-2¥ >0« 22" <1< x<0.

Nhu vay 0< 2" <1, dat 2" =sint voite (O%} Ta duoc:

\/1+ V1-sin®t =sint(1+2v1-sin®t) < +1+cost = (1+ 2cost)sint

& \Ecos% =sint+sin2t < \ﬁcos% = Zsin%cos%

t T
cos— =0 = 1
2 t 6 2" == X=-1
= = = 2
3t 2 s . X=0
sin—=—— t==— 2" =1
B 2 2

Vay phuong trinh ¢0 hai nghiém x=-1va x=0.
Chu y: C6 thé dat an phu t = 2* nhung viéc giai quyét phire tap hon.
e. Pit an phu cho hing s6
Y tuong chii dao ciia bai nay:
- Str dung hang s6 1am an phu, sau d6 tim lai x theo hang s6.
- Néu phuong trinh ¢ chtra tham s6 m ta cd thé coi m 14 an, con x
|a tham s6 va sau do tim lai x theo m.
Vi du 11: Giai phuong trinh log* x + log® x — 2log® x —9logx —9=0
Huéng dan giai:
DKXD: x>0
Patt=logx,tacot* +t*—2t° -9t —-9=0< 3 +3t.3-t" —t*+ 2t* =0.

it u =3, ta dugc U +3tu—t* —t*+2t*=0.
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Xét pt bac hai theo u tacd A= (2t° +1)° =

u=t*—t
3=-t2—2t + + L3
= @tzl_\/ﬁzﬂogx=l_\/1—3<:>x=10 2,
3=t -t 2 2
113

Vay phuong trinh ¢6 hai nghiém la x =10
Bai tap: Giai cac phuong trinh sau

o1 7
1) 49* —35% = 25* D/s: x= Ioghfg
2) log, (25**° —-1) = 2+log, (5**° +1) D/s: x=-2

3) 7% =1+2log, (6x—5)° D/s: x=1va x=2
4) 455 4 425X = 3 vGi XE[—%% P/s: x=%, x=37”

2sin” x
5) @) +sin%=0032x+Iog4(30032x—1)

Nhu vdy phuong phap dit an phu 1a phuong phép rat hay dung dé

giai phuong trinh mii va phuong trinh 16garit, ta khéo 1éo dit an phu thich

hop dé dua phuong trinh vé dang dai s6 véi an mai, giai bai toan nay tim

nghiém thé vao ta s& dugc phuong trinh co ban hodc phuong trinh don

gian hon.

Khi dit an phu ta can tim diéu kién thich hop cho an phuy, dé rut

LEPEY .

ngan bt & cac budc giai tiép theo va nhat 1a trong cac bai toan lién quan

to1 tham soO.
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4. Phwong phap &p dung tinh chat ciia ham s6 mii, ham so 1ogarit

C6 mot sé phuong phap khong thé ding thuan tuy cac phuong phap
néu trén, do1 khi phai str dung:

+ Cé4c tinh chat don diéu cta cac ham sb

+ Hoic phat hién nghiém roi chimg minh nghiém d6 1a duy nhat

+ Hoic st dung tinh chat bat dang thuc dé giai

+ Hodc phat hién tap hop chira cac nghiém roi thir nghiém...

Vi du 1: Giai pt (V¥ —4><+3+1)|og%+1(J8x—2x2 6+1)=0
X

Huéng dan giai:
x>0 x>0

) ) x>0 x=1
DKXD: < x*=4x+3>20 ©<{x*-4x+3>20«< ) S
) ) X°—4x+3=0 X=3
8X—-2x"—-62>0 X —4x+3<0

Cac nghiém chi co thé 1a x=1; x=3.

Thir vao phuong trinh ¢6 x =1 la thoa mén.
Vi du 2: Giai phuong trinh 2+ 3* =5
Huéng dan giai:

DKXD: VxeR

Khi do, taco 2* +3* =5" @(éj +(gj -1=0

bat f(x) =(§j +(gj —1 ta duge f(x) 1a mot ham nghich bién trén R
va f(1)=0, do vay pt d& cho c6 nghiém duy nhat x =1.
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Cha y: O vi du trén ta d& chia hai vé phuong trinh cho 5° (c6 thé chia
cho 2* hai vé phuong trinh ) sau d6 sir dung tinh chat don diéu cia ham
s6 dé giai phwong trinh.

No6i chung ta thuong sir dung céc tinh chat sau:

Tinh chat 1: Néu ham s6 y= f(x) dong bién hodc nghich bién trong
khoang (a;b) thi phuong trinh f(x) =k cd khdng qua mot nghiém trong
khoang (a;b). Cu thé, khi giai pt loai nay ta thuc hién theo cac budc sau:
+ Chuyén phuong trinh vé dang f (x) =k
+ Xét ham s6 y = f(x). Dung lap luan khang dinh ham s6 1a don
diéu (gia sir 1a déng bién).
Nhén xét: - Voi x=X%, < f(x)= f(x,) =k do do x=x, la nghiém.
-Voi x> x, < f(X)> f(X,) < f(x)>k do d6 pt vOo nghiém.
-Voi x< x, < f(X)< f(x,) < f(X) <k do do pt vo nghiém.
Vay X = x, la nghiém duy nhat ciia phuong trinh.

Tinh char 2: Néu ham so y = f (x) dong bien hogc nghich bién trong khoang

(a;b) thi f(u)= f(v) < u=Vv véi moi ham s6 u =u(x), v=v(X) x4c dinh
va nhan gia tri thudc khoang (a;b).

Cu thé, khi giai phuong trinh loai ndy ta thuc hién theo cac budc sau:

+ Chuyén phuong trinh vé dang f (u) = f (V)

+ Xét ham s6 y = f (). Dung lap luan khang dinh hs 1 don diéu

+ Khi d6 phuong trinh dugc chuyén vé dang u =v
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Tinh chdr 3: Néu ham s6 y = f (x) dong bién trong khoang (a;b) va ham

so y=g(x) la mot ham hing hodc nghich bién trong khoang (a;b) thi

phuong trinh f (x) = g(x) ¢ nhiéu nhat mot nghiém thudc khoang (a;b).
Do d6, néu ton tai x, € (a;b): f(x,)=g(x,) thi d6 1a nghiém duy

nhat ctiia phuong trinh f (x) = g(X).

Vi du 3: Giai phuong trinh log, (x* —4) + x = log, [8(x + 2)]

Huéng dan giai:

2
prkxp: 1 "0y
X+2>0

Khi dé, pt < log,(x* —4) —log,(x+2) =3—x

X° —4

X+ 2

< log, =3-x<log,(x—2)=3-x

Ham s6 y=log,(x —2) 1a ham dong bién, ham s6 y =3—x la ham
nghich bién trén (2;+o0). Lai c6 x =3 la mt nghiém ctia pt.
Vay pt c6 nghiém duy nhat x = 3.
Vi du 4: Giai phuong trinh 3* +5" =6Xx+ 2
Huéng dan giai:
PKXD: VxeR.Tacd 3" +5 =6x+2<= 3" +5 —6x—-2=0.
Pat f(x)=3"+5"-6x-2= f (X)=3"In3+5*In5-6
Vi £(0)<0,f'(1)>0 va f'(x) 1a ham lién tuc va ddng bién trén R nén

phuong trinh f (x) =0 c6 nghiém duy nhat x =« .
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Lap bang xét dau ta co

X —a0 (04 +-00

£'(x) - 0 +

f(x) —

Do d6 d6 thi ham s6 y = f (x) cit truc hoanh téi da 13 2 diém. Kiém
tra ta c6 phuong trinh da cho c6 hai nghiém x=0, x=1.

Doi v6i cac pt hdn hop nhiéu dang ham s khac nhau, phuong phap
st dung cac tinh chat cua hdm s6 1a phuong phap hitu hiéu nhat.
Chu y: Dang bai tap nay la dang toan kho, thuong khi st dung cac
phuong phép trén van khong giai dugc ta phai nghi dén cach nay. Khéo
1éo dua phuong trinh vé dang c6 hai vé 1a hai ham s6 co tinh chat don
diéu khac nhau, chi ra nghiém va két luan d6 1 nghiém duy nhat.

Néu phuong trinh ndo ¢6 nhiéu hon mot nghiém ta can dya vao bang
bién thién dé suy ra két luan.
Vi du 5: Giai phuong trinh 3x* - 2x° = log, (x* +1) — log, X
Huéng dan giai:
DKXD: x>0

Taco log,(x* +1)—log, x = Iogz(x+l) >log,2=1
X

(Ap dung bdt Cauchy cho hai s6 duong x va l), dang thirc xay ra khi x =1.
X
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Taxét y=3x"—2x°>=x*(3—2x) trén (0;+o0) duoc y_. =1 khi x=1.
Vay pt c6 nghiém duy nhat x =1.

Chu y: Hoc sinh thuong mac sai 1am & bai nay 1a khdng chi y dén diéu
kién x >0 nén khong so sanh Iogz(x+%) véi 1 duoc.

O bai nay ta da st dung phuong phap danh gia :
Xét pt: f(x)=g(x),xeD trong d6 néu véi VxeD :{f

phuong trinh tuong duong véi f (x)=g(x)=M.

Vi du 7: Giai phuong trinh 2 + 4 + 1 3
4+1 2"+1 2°+4* 2

Huéng dan giai:
b 1

bat a=2", b=4"(a, b>0). Khi do, ta co pt: + +
b+1 a+l1 a+b

_3
2

VT =(i+1)+(i+1)+(a—ib+1)—3

1 1
=(a+b+1 + -3
=(@+b+ )( +1 a+1 a+b)

[(b+l)+(a+l)+(a+b)](bil ail+a—1kbj

] 3 3.3
25.3.\/(b+1)(a+1)(a+b). a6 3 >

dodopt ob+l=a+l=a+bsa=b=1=2"=4"=1< x=0.

Viy pt d4 cho c6 nghiém duy nhat x =0.
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Chu y: Bai toan trén rat nhiéu hoc sinh nham tudng rang co thé giai bai
toan bang cach dat an phu t = 2%, nhung khi d9 ta lai nhan duoc phuong
trinh bac 6 theo an t va viéc giai rat phirc tap.

V61 phuong trinh st dung phuong phap danh gid, ching ta can nim
vitng cac tinh chat caa ham sd mil, 16garit va cac bat dang thirc thi &
nhanh chong chi ra dugc tap nghiém cia no.

Bai tap: Giai cac phuong trinh sau
1 1

1) % —et = — D/s: x=4,x=2
2x-5] |[x-1
2) 2¥ =sinx? D/s: Xe¢
1+Iog3 COS X 1+Iog9 sin x 57‘[
3) 32 ++/6 =97 D/s:x=E+27rn,neZ
4) Iog2g+log2(x2—25)=0 D/s: x=6
X+5

5) log; tan x +log, (sin® x)log, (cos’ x) =1 D/s: x=%+ nz, neZ

1 [Iog3x/le—;Iog3(x2—l)}
6) ( j =2(x-1) D/s: x=3

9
7) 6" +2"=5"+3" b/s: x=0,x=1
8) 4'°%:* 4 2l%X = 2y P/s: x=1:x=3
9) 3" =1+ x+log,(1+ 2x) b/s: x=0,x=1
10) 3%* — 2% — cos X P/s: x=2kz va x=%+ kr, k e Z.

22



