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II- GIAl PHW'ONG TRINH & BAT PHUW'ONG TRINH BANG DAT AN SO PHU

g
KIEN THU’C CO BAN

1/ Dat mét an phu

Tim m&i lién hé gira cac bién dé dat an phu thich hgp. Mot sé dang co ban thuong
gap:

t = Jf(x), t>0
O arf i re=o—el TR

Xin nhac lai,hau hét cac dé bai sé khong cho ngay méi quan hé dé nhin thdy cach dat

an phu ngay do d6 ta can biét phan doan hwdng di cda bai toan dya trén co s& phan
tich hop ly

CAC Vi DU DAT MOT AN PHU

BT Mau 1 :Gidi Phuvong trinh 2x—1+x-3x+1=0 (*)

bK: le
2

t2
batt=+2x-1;t20—>x=

1
Aye thay vao phwong trinh (*) ta ¢é:
> p g

2 2 2
t+[t 2”] —3(t ;1]+1=0<:>t4—4t2+4t—1=0

t=1
<:>(t—1)(t+1)(t2—4t—1):0<:> t=-1 dot>0nént=1,t=

_2+45

2

2+\/§
2

t

+) khit =1thay vao (1)tacéd x =1

2445 13445
2 )

taco x

+)Khit=

13+4
Vay phwong trinh da cho c6 hai nghiém x =1 hodc x = 3+—\/§
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BT M&u 2 :Gidi Phuvong trinh  2x* +3x—14 =23/2x" +3x-10 (*)

CONG PHA MON TOAN

Bai Gidi: Pat t = ¥/2x” +3x—10 = 2x” +3x =¢> +10 thay vao phuwong trinh (*) ta cé

t=2

* £-2t-4=0(t=2)(*+2t+2)=0
)< . )( " +) C{tz+2t+2:0(l/7\f)

-3+
Véit=2tacé 2x2+3x—18:0<:>x=%\/ﬁ (T™)

BT MAu 3 : Gidi phurong trinh : x” + 2x +4 + [x(x* +4) = 0(¥)
Nhan xét : Thoat dau khi nhin thdy can ta thudong nghi ngay sé dat t bang can dd,tuy nhién binh tinh phan
tich ta thdy rang cd diéu gi d6 bat 6n néu ta dat nhw vay,vi viéc thé theo t 1a hoi khé khdan mot chit,ta sé
hda giai diéu nay bang cach chia ca hai v& cho x xem sao 222

Lo gidi :

PK: x>0

Xét thdy x = 0 khong la nghiém ctia phwong trinh,ta chia ca hai vé cho x > o thi dugc pt m&i nhw sau

x +4 1/ dung hudng !!!
1/ t>0 thay vao ptta cé > +1+2=0 V6 nghiém

Thay rang chi can quan sat di€ém bt thwong clia bai todn va bang mot dong tac ta da héa giai pt roi.

R 2. N 1 N . > 2 s
BT MAu 4 : Gidi phwong trinh v2x* +3x +1 = —4x +—+3(*) (P& thi thlr S& GD Vinh Phuc)
X

L&i Giai
x#0

PK: <] x

v
| |

DE thuan tién cho I¥i giai ta s& chia bai todn lam 2 tredng hop sau day

TH1 : khi x > 0 chia c& hai v€ cho x ta cé pt : < 2+3. 1 4 1+i(1)

/ 1 1
bat 1= 2+§+—2(t20)—>i+—2:t2—2
X X X X

2 + 2
X X X
thayvao(Ntacd t=t" -6t -t—-6=0t=-2(L)vt=3(TM)
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3+ﬁ(tm)vx=3_‘/§(m
14 14

1
Véit=3 < 2+§+—2:3<:>7x2—3x—1=0<:>x=
X X

3 1 1 3

TH2:Khix <0 chiahaivéchoxtacé: < 2+=+— =4——-=(2)
X X 2 x

/ 1 1
batr= 2+§+—2(t20)—>i+—2:t2—2
X X X X

thayvao()tacd t=6-t" <t +t-6=0<t=2(N)vt=-3(L)

1 \/ -1
Véit=3 o 24241 22028 3120 x= 2V 1)y x =22V ()
X X 4
g N -1
K&t hop Pk bai ton ta 6 hai nghiém 13 : x:3+1437 vi=> ; !
R e AY 14 n AY
BT M3u 5 : Gidi phwong trinh : 2x+5vx >11+ (*) (Chuyén Hung Vuong)
x_
PK:0<x=#2
Ny 14 7x
Vletlalptnhusau:2(x—2)+5\/;>7+ 2<:>2(x—2)+5\/;> 5
X — X —
s -2 —2 . .
Vi x > 0 nén chia c4 hai vé& cho V/x ta duoc: 21 24557 Y Vx batt= thay vao pt co:
\/; x=2 \/;
21 -
2t+5>7/t<:>t+5t7>0<:>—%<t<0vt>1

TH1: Khit > 1 <:>x\/__2>1<:>x—\/;—2>0(d0\/;>0)<:>x>4
X

x—2 7
>—— 1
2 - <—4vx>—
THz:—Z<t<0<:> \/; = 2x+7\/; 4>0<:> o v 2@%<x<2
x—2 x<?2
>0 x<?2
Jx

Vay tap nghiém ctia BPTI1aS =(1/2;2) v (4 ;+®)

~ .. 1
BT Mau 6 : Giai BPT sau 3x -1< 2(*)

1-x° 1-x
PK:-1<x<1
' 1-x"+x° 2
Viét lai pt nhu sau : 3x 1< 2x = xz_ 3x +2>0
1-x° 1-x I-x 1-x°
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Patt= tacd: ¥ -3t+2>0t<lve>2

1-x?

TH1: khit <1 < —> <le x<l1-x%(a)

VI=x*

+) Khi -1 < x < 0 thi (a) luén ddng

+khio <x<l(a) o x’ <l-x" < - % K&t hop DK ta cé ngay o <x<L

$<x< \/5

x=0
X > —F
x* > 4(1-x7) J5

TH2: Khit>2 < >2&x>2 1—x2<:>{

1—x?
Vay tap nghiém ctia BPTIa S = (—I'L]v(i'+oo]
O O v 9 \/5 \/g’

NS

Nhan xét : Nhin vao phurong trinh ta thdy ngay cé dau hiéu « Nhan lvgng lién hgp « réi nhé vay thi ta thi
tiép xem sao :

BT M3u7y : Giai BPT

1 *
>X—§( )

Loi giai
PK: xe[-1;3]\{1}
\/x+1(\/x+1+\/3—x) 1 x+1++v-x"+2x+3 1

Be—%m 2 w2

D& bai todn don gian hon ta sé chia tredong hop réi quy dong bé mau nhé

TH1: -1<x<1 (a)tacd

() x+1+4—x" +2x+3 < 2x° —3x+1<:>2(—x2 +2x+3)+\/—x2 +2x+3-6<0(2)
Patt=v-x"+2x+3,1>0—> ¢ =—x"+2x+3 ldc dd (2) tré thanh

2t2+t—6<0<:>—2<t<% dot >0 nén

x<3

2
V=x"+2x+32>0 2—ﬁ 2+\/7
< > (W) <

0<t<—& < -1<x 2

N=x*+2x+3 <3
2

Két hop DK (a)tacd —1<x<

TH2:1<x <3 (1)< x+1+V—x"+2x+3 >2x2—3x+1<:>2(—x2+2x+3)+\/—x2+2x+3—6>0
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Patt=v-x"+2x+3,6>0—>¢ =—x"+2x+3 ldc d6 (2) tré thanh
2— 2 y 2
W =650 t>> o \/7<x< 7 két hop véi(b)tacd 1< x< V7
2 2 2 2
2— 2
Vay tap nghiém ctia BPTla -1<x < ;ﬁ U l<x< +2\/7

Nx+2-2

JO(x* +2x+4)-2(x+2)

x 2. 1 . > n . ’
BT Mau 8 : Giai BPT >—(*) (Thi thr THPT Quéc Gia Ly Ty Trong)

Nhan Xét :

+ Ta thdy BPT ¢ chit gi d6 mang y twdng clia Nhan lién hop - nhwng néu lién hop thi BT sé cong
kénh,phtrc tap qud,vi thé ta ko voi di theo y twdng nay

2
+ Nhan thay 4/6(x2 +2x+4) -2(x+2)= 2x —4x+8 > 0Vx > -2 V&i diéu nay bai todn sé dé
J6(x +2x+4) +2(x +2)

dang hon mét chit réi - lam théi cdc em
bK:x>-2
Viét lai (*)

2x+2-4> ,/6(x2+2x+4)—2(x+2)<:>2\/x+—2+2(x+2)—42\/6[(x+2)2 ~2(x+2)+4]

batt=x+2,(PK x>2 ) phwong trinh tré thanh

24+ 2t —42 6] —2t+4](1)

T&i day c6 hai hwdng
+ Hwdng 1: Binh phuong 2 vé roi duwa bai todn vé bac 4( binh phwong 2 [an) ban doc tv giai

+ Hudng 2 : xét thdy t = 0 khong Ia nghiém clia phwong trinh,chia ca 2 v& cho 7 ta cé

1) < 2(\5—%]+ 2> [6(r+§—2) (2) t6iday chac cac em da nhin ra y twdng roi ding ko 222
t
2 4 2u+22>0
Pitu=t———=ul =t+-—4;(2) = 2u+2> /6(u’+2) =
' Nt © (1+2) {4u2+8u+426u2+12

u>-1 2

N , cu=2oJi-—=2c1-2Ji-2=0Jr =1+3(N) v/t =1-3(L)
2(u-2)"<0 Jt

Vi Vi =143 < 1 =4+ 243 > x =2+ 23/3(TM) Vay BPT da cho c¢6 nghiém duy nht.

BT M3u 9: Gii BPT sau: x” +5x < 4{1+x' + 22" —4x () (THPT Chuyén BH Vinh)

6
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Nhan Xét

Thoat nhin ta chwa thdy ddu hiéu dat an phy,néu tién hanh dat theo can nhu thuwong 18 sé thay bai todn
di vao ngd cut ngay bdi bi€u thirc trong can la bac 3,ngoai can la bac 2 do vay ta nhan dinh rang cé thé
mai quan hé s& xuat hién khi ching ta phan tich biéu thirc trong can chang 222

¥’ +2x° —4x=x(x2 +2x—4)
Phan tich:
X +5x—4=3x+x*+2x—4

ta thdy dau mai cia bai todn da xudt hién,cé vé nhan dinh trén hoan toan ding dan,giai thr nhé !!!

PK:x® +2x2 —4x>0 —1-/5<x<0vx>—-1++/5

Khi d6 (*) < 4,[x(x” +2x—4) > x* +5x—4 & 4, [x(x* +5x-4) > 3x+ 2 +2x - 4())

,, " 0x—4 Y4 2x—4
TH1: x> —1++/5 khi d6 chia ca hai v& ctia (1) cho x ta c6 (1) < 4,| = 53, 2 T2
X

X
" 2x—4
Patt= [T 50,(2) e —4r43<0 @ 1< <3
X

R X2+2x—4 x2+2x—4 x2+x—4>0 —1++17 7++65
Vay 1< ,[——— <3 1l<——<9« = <x<
X X X’ =7x-4<0 2 2

TH2: —1-+/5 <x<0—> x> +5x—4 <0 khi dé (1) luén ding

Vay tap nghiém clia BPT: S = [_1_\/5;0}{—1+2x/ﬁ;7+;/6]

BT MAu 10 :Gidi phrong trinh vx* —2x+5+4/x—1=2(%)
PK:x 2>1
(*) @ (x=1) +4=2-+/x—1 ;Patt=Jx—1,0>0 taocd:

t<2

Pt oVi'+4=2-1t
{t4+4:(2—t)2 St - +4t=0

=0

3_ =
t(£ —1+4) Oc{t o

BT MAu 11: Gidi phwong trinh: | /1+2 = —2x—4+i (xeR).
X X

0 . Vé \
bk: 1+220<:>x+220<:{x> 2kh| do6 phuong trinh < x /1+2:—2x2—4x+3
- X

X X x <
+)VGi x >0 Phuwong trinh < +x* +2x = -2(x* +2x) +3
7
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t=1
Pat: t=vx*+2x tacd 2 +1-3=0< 3 O
t=—=
2
x=-1-2 (L
t=leoJr+2x=lex’+2x=1s 2
x:—1+\/§(Tm)

+)V&i x<-2 b
Phwong trinh < —/x* +2x = -2(x* +2x) +3

t=-1(L)
Pat t=+x* +2x phuwong trinh tré thanh 27 -1-3=0= 3
p g 3
2

LAV

(23 o 1 2x =D o A +2x) =9 > Ax +8x—9 = 0 4
2 2 —4+452
X=— (L)

K&t luan: Phwong trinh ¢é nghiém xz#; x=-1+42.

BT M3u13: Gidi Phrong trinh sau vx? +x +7 +vVx% +x+2 =+/3x” +3x+19 (PH DL Tén Dirc Thing)

TXb D=R

Patt=vx* +x+2,t>0 lGc d6 viét lai pt nhw sau

(*)<:>\/t2+5 =3 +13 = 22 45420012 +5 :3t2+13<:>4t2(t2+5):(t2+8)2

S AP —64=0 12 =4y :—?(L) Voi P =4 X +x+2=4cx=1vx=-2(TM)

BT Mau 14 Giai phwong trinh sau: V4x” +x+6 =4x—2+7Jx+1(*)
Nhan xét : Bai todn nay ¢6 tdi 2 cdn bac 2, cau héi dat ra luc nay la dat t = ? ¢6 haiy twdng nhw sau
1. Patt=+x+1—>x=¢" -1 ,cdc em sé gidi phwong trinh bac 4

2. Bién d6i mot chit dé tim ra 1o giai dep hon 222 & day ta sé di theo cdch 2 vi cdch mot da duwoc trinh
bay nhiéu & bai trwdc roi nhé :

2x—1)2 2x-1
* 2x—1) +5(x+1) =2(2x—1)+ 7/x +1 (—szz. +7
(+) & (=1 +5(x+1) = 2(2x=1) + War+T = —
. 2x— . .
Datt:\/_lthayvaotaco
X+

t>-7 t>-7
(x)eoNP+5=21+T< é =N A St=-2

£ +5=(20+7) (3 +28¢+44=0
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- x< | <1
V@it=-2tacd 2 1:—2<:>2\/x+1:1—2x<:> A Rt * A <:>le
)=(1-2x)

Vx+1 4(x+1

4x* —8x-3=0 2

Qua vi du nay ta thay rang néu chju khé quan st va bién déi sé cho ta mét 1oi gidi khd dep mat,&
bai todn nay strc manh clia hé s6 lai phat huy tac dung...

o T &7 = JTT0) - )=t = T o)

Thong thudong véi dang todn nay ta quan sat sé thay ¢6 hai can nhé va mét can Ién,khi dé mot
céach ty nhién ta sé suy nghi t&i viéc di phan tich biéu thirc trong can I&¢n xem c¢é méi quan hé gi véi hai
can nho & trén hay khong?Néu 6 thi moi viéc da duoc dy tinh ta giai theo phwong phap,néu khong cé
ma&i quan hé nay ta thir bién d6i hoac tw duy bai todn theo mot hwdng khac nhé.

BT MAu 15 : Gidi phurong trinh +2x+3 + 4 —x = 3x - 23+ v-2x" + 5x +12 ()

Nhan thdy biéu thirc trong can I&n chinh la tich cla hai biéu thirc trong can nho,vi thé ta giai theo
phuwong phap & trén:bK

Dk—3<x<4
2

Patt= V2x+3+4-x,120 7 =x+7+2,/(2x+3)(4-x) & 3¢ =3x+21+6v-2x" +5x+12

(*)<:>3t2—t—44=0<:>t=4(N),t=—%(L) Véit=4tacé:
x<3 {xs3

4=V3+2x+V4-x & 2N-2X" +5x+12=9-3x >4 el
—8x” +20x+48 =81-54x+9x>  (17x° —74x+33=0

37— 2\/20

X= N2 (TM)

MT MAu 16 : Gidi Phwong trinh sau : 3\/x+2—6\/2—x+4m:10—3x(*) (PH 2010)

Loi giai : DK: -2<x<2
Batt= 3x+2—6v2—x 17 =9(x+2)+36(2—x)~36Y4—x =9(10-3x—4y4—x"
(x) =’ -9%=0c1=0vi=9

Khit=0taco
3W2+x-632-x =032+ x=6y2—x <—>9(x+2)=36(2—x)<—>x=g

Khit=9tacé
3W2+x-632-x =9 32+x=9+62—x < 5x-15=1242-x (1)
K&t hop PK —2 < x <2 thdyrang 5x-15 < 0 pt (1) v nghiém
Vay bai todn da cho cé ding mot nghiém x = 6/5
BT MAu 17 : Gidi phrrong trinh sau : v2x +1++/x —24/2x? + x = 6x—26(*)
Lo Gai

PK:x>0
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Patt= V2x+14++/x(120) > 2 =3x+1+2v2x" +x
Viét Lai pt da cho ta c6 : 2(3x+1+2\/2x2 +x)—(\/2x+l +3x)=28=0 lic d6 pt (*) tr thanh:

2t —t—28=0<:>t=4vt:—%(L)
15-3x>0
4(2x +x)=(15-3x)

Khit=4 <:>\/2x+1+\/;:4<:>2\/2x2+x :15—3x<:>{

x<5
= < x=47-831 (TMBK)
x —94x+225=0

BT MAu 18: Gidi phrong trinh 20x+11+12vx” +5x +4 (\/x+ +3Vx+4 ) 0 (™

Loi giai :
PK:x=>-1

Patt= Vx+1+3J/x+4(120) > =10x+37+6,/(x+1)(x+4)
Viét lai phwrong trinh (*) ta ¢6 2(10x+37+6 (x+1)(x+4)) 5(Vr+1+3x+4)-63=0(1)

(1) > 26 =5t-63=0¢>1=T(N)vi=— 9(L)

Véit=7 < Jx+1+3J/x+4 7<:>6./x+1 x+4 =12- 10x<:>3,/x+1 x+4 =6-—5x

{6—53@0 L<8

5 =0 (TM
< 9(x2+5x+4):(6—5x)2<:> =X (TV)

16x* —105x=0

BT MAu 19 Giai phuong trinh sau /(1-3x) V=327 —14x+5+/x+5 =9+ x(*)
Loi Giai

bK: —SSXSl

3
batt=+1-3x +\/x+5,(t20)—>t2 =6-2x+2v-3x>—14x+5

Viét lai pt da cho ta c6 : (6—2x+2\/—3x2 —l4x+5)+2(\/1—3x+\/x+5):
SE+2t-24=0t=4vt=—6(L)
Voit=atacd VI-3x+Jx+5 =412 =6-2x+23-3x> —1dx+5 <> /-3x? —14x+5=5+x

x=-5 x>-5
= , & , < x=-1vx=-5 (TMBK)
—3x2—14x+5:(5+x) —4x* -24x-20=0

BT MAu 20 : Gidi phwong trinh : 244/8 —2x> = 22/x+2 +33+/4—2x +14x —§(*)
Lo gii
PK: -2<x<2
Patt= 2vx+2+3v/4—2x,>0— > = 44 —14x +24+/8 - 2%

Viét lai phrrong trinh (*) ta c6 : 5(44 —14x +24+/8 - 2x) -1 1(2\/x+2 +3\/4—2x) =36

<:>5t2—11t—36:0<—>t:4(N)vt:—%(L)

14x-28>0
576(8—2x?) = (14x-28)’

Véit=atacd: 4=2Vx+2+3J4—2x <> 24/8-2x" :14x—28<:>{

10
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x>12/7

et <= x=2 (TMBK
1348x2—784x—3824:0<:>x=2vx=—% ( )

Vay phuwong trinh chi céd mét nghiém la x = 2

BT MAu 21: Gidi phrrong trinh: +/2x + 3 +x + 1 = 3x + 2v2x> + 5x + 3 — 16 ()

Bai hoc M6 - bja Chdt ndm 1999

2x+32>0
e Diéukién: ix+1>0 x> 1.
2X2—}—5X—i—3:(x+1)(2x+3)20

o Ditt=1y2x+3+Vx+1, (£>0)=t"=3x+4+2J2x" +5x+3.

(*)@t:t2—4—16<:>t2—t—20:0<:>t:5(N) Vt=—4 (L)

° VC')’it:5<:>25:3x+4+2\/2X2+5X+3<:>2\/2X2—|—5X—|—3:21—3X.

x <7
21—3x>0 x <7
= ) S, Sqx=3 & x=3.
4(2X +5x+3):(21—3x) X% —146x + 429 = 0
x = 143

e So vadi diéu kién, phwong trinh ¢6 nghiém duy nhat x = 3.

BT M3u 22: Giai phwong trinh =1++/3+2x—x (D8 thi thlr PH trwong THPT Luwong Ngoc

2
Vx+1++/3-x
Quyén)

2

pat t=vx+1+3-x,>0—>/3+2x—x’ _!

Thay vao pt ta cé:

P-2t-4=0t=2x+1+3-x=2 x=-1vx=3(TM)

BT MAu 23 : Gidi phwrong trinh: —9x —2x—2 =2’ +2x> + 2x +1(*)

Nhan Xét:

Trudc hét ta phan tich thir biéu thirc trong cdn xem sao dd nhé,dung casio thay ¢6
mot nghiém la x = -1,5&r dung so d6 hoocner ta c6 biéu thirc (x+1)(x* +x+1)
Trong khi dé —9x* —2x-2=7(x+1)-9(x* + x+1) Vi sao phan tich dugc nhu trén & day

t6i dd muwon strc manh cda dong nhat hé sé,cu thé nhu sau:

Cho -9x° —2x—2:a(x+l)+ﬁ(x2 +x+l):[)’x2 +(a+B)x+a+ B dong nhat vdi VT ta ¢

11
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= —9 = _9 N P N . 7 701 A 7
{ﬁ ,® {ﬁ . thé nhé,bai sau cac em c¥ lam vay nhé

Bai Giai

PK:x>-1 Viét lai pt (*) ta co

7(x+1)—9(x2+x+1):2\/(x+1)(x2+x+1)(1) chia hai v& cho x*+x+1>0 ta cd

1 1 o 1
N7 —9-2 -2 —0(2) Patt= |- >0
x +x+1 x +x+1 x +x+1

Qy:7ﬁ—m—9=0cm=—nmvtzgaw

Véit=9/7tacéd: ‘/2)(;11 :%<:>49x+49:81x2 +81x+81 < 81x” +32x+32=0(VN)
x4+ x+

Vay pt da cho v6 nghiém

BT M3u 25: Giai phrong trinh —5x” +4x-3 =32x +x° +2x+1(*)
Loi Giai

bk x > —% ,phan tich bai todn giong vd trén ta c6 pt mdi nhw sau

-5=0(1)

2x+1]_3 2x+1
x +1

() & 2(2x+1) = 5(x* +1) -3 /(2 +1) (* +1) :0@2( 2 -

- 2x+1
patt-= f+;tzauyszﬁ—y—5=0cn=—umvt=§aM)
x +1 2
- 2x+1 5 ) )
Véit=5>2 2—1:§<:>8x+4:25x +25 < 25x° —8x+21=0(VN)
X+

Vay pt da cho v6 nghiém

BT MAu 26 :Gii bit phurong trinh: \/7x + 7 + J7x — 6 + 2¢49x? + Tx — 42 < 181 — 14x (Q

Dai hoc An Ninh khéi A ndm 2000

Bai gidi tham khao

x+7>0
e Diéukién: {7Tx—-6>0 & x>
49%* +Tx —42 >0

~N | o
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NGUYEN TIEN CHINH - VINASTUDY.VN CONG PHA MON TOAN
(1) & VTx+7 +1x—6 +2\/(7x+7)(7x—6) +(7x +7) + (7x — 6) < 182

& l(\ﬁx + 7)2 +2\/(7x +7)(7x—6) + (\/7){ - 6)1 P ATx 4+ T+ Tx— 6 < 182

<:>(\/7x+7+\/7x—6)2+(\/7x+7 +\/7x—6)—182<0 (2)

o Pitt=+Tx+7+7x—6.
N RN RN )
t>13 @{w@

2 4+t—-182<0 —14<t<13

6

Dong:tzt

(2)@« s13<t<13

6
<:>1\/7x—|—7+\/7x—6 > 13, VX2?<:>14X+1+2\/(7x+7)(7x—6)§169

Jix+7 +J7x—6 <13

& J(x+7)(7x—6) <84-Tx & (7x—+ ;{)(_7X—6)20 2
(7x +7)(7x — 6) < (84 — Tx)

o]

e K&t hgp vdi diéu kién, tap nghiém clia bat phwong trinh 1a x €

x <12

& X§—1VX2§<:>X€(—OO;—1)U
7

o

x <6

§;6].
7

Nhan xét: Thoat nhin ta thdy phuwong trinh khéng cé mai lién hé nao hét,tuy nhién néu dé y cic ban
sé@ thay vé trdi xuat hién “anh ban th& ba” theo kinh nghiém c( khi nao c6 sy xuat hién nay ta sé chia ca
hai v& cho “anh ban”.Y twdng vay nhé,thuc hién thoi

BT Miu 27:Gidi phurong trinh sau v2x% +12x+5 +/2x> —3x+5 = 8/x (*)

PK:x >0

Xét thay x = 0 khong la nghiém clia phwong trinh,chia ca hai vé cho x > 0 ta ¢ pt m&i nhu sau:

Jee 12 e 3/ -3=8(1) att= 204> taco

X

(1) Vi+12 4t -3 =826 +9+2/(1+12)(1-3) =64 = 2,J(1+12)(r-3) =552

13



NGUYEN TIEN CHINH - VINASTUDY.VN

CONG PHA MON TOAN
55
35t — 331‘32 3169
< 2 < 2 et=To
4(t+12)(1=3)=(55-2t)"  [2561=3169
1 169 ++/7421121
S 2x+ 5 369 512x2—3169x+1280=0<:>x=369 7

X

1024 ™

R 2. ~ ~ 1
BT MAu 28: Giai b4t phurong trinh: 3vx + 3 coxg T (1)
2Vx X

Dai hoc Thai Nguyén khéi A — B nam 2000
Bai gidi tham khao

e Diéukién: x> 0.

1) & 2lx+ sVx +——|-7>0 9
) =2[s . 8
§ 1 1
o Ditt=1x 402 —xt—tl=xt—=t -l
2\/— 4x 4x
\/7 Cauchy \/7 \/,
Tacd: t= +— > 2 =t>v2.
2[ 2Vx
t>2 £>2 t>12
(2) =1 12 XS 3 St>3
2(’5 —1)—3t—7>0 M —3t—9>0

t<—=Vt>3
2

\/;<3_\E <4——\/_
edrit s3m0x glxt1>0s 2\/—@
2\/7 \/;>3+ v X>4+§\/?

2

e K&t hgp vdi diéu kién, tap nghiém cliahéla x €

04——\/_

4—1—%\/;;4—00 .

BT Mu 29:Gidi bt phuong trinh: x +1+x* —4x +1>3Vx (%)
Tai liéu thay LE VAN DPOAN - DBé thi Dai hoc khéi B ndm 2012

Bai gidi tham khao

‘ x>0 0<x<2-43
e Diéukién: | , & .
X —4x+1>0 X22+\/§

14



NGUYEN TIEN CHINH - VINASTUDY.VN CONG PHA MON TOAN
® V&i x=0=(x): 2> 0= x=0: langhiém bat phuong trinh.

e V&i x > 0: chiahaivé cla (*) cho \/;, ta duoc:

(*)©&+%+‘/x+i—423 (1)

1 Cauchy

o Ditt=+x+ > 9o t? = x 4249 (2)
X

Jx
3-t<0
(1)@ t?—6>3-te|[3—t>0 @tzg.
t2—62(3—t)2

(2)@&+ng@&22 Vv &g%@0<x§i V x>4.

Jx

e Vay tap nghiém ctia bat phwong trinh la x €

O;l
4

U [4;—1—00) .

BT Mdu3o0: Giai phwong trinh sau: 23/3x—2 +3v/6—5x =8 =0 (PH 2009A)

Nhan xét: day la bai todn kha phd bién va nhiéu cach giai,trong pham vi bai viét nay t6i chi xin dé cap tdi
phuwong phdp dit an phu theo hai cach sau day:

bK: xsé
5

X . ; £+2
Cach1: Patt=x/3x-2 > x=

thay vao phwong trinh ta c6

t<4

£+2 8—5¢°
t < 2t+3,]6-5 -8=0&3 =8-2t -5
d "3 V"3 9(8 35t ]=(8—2t)2

< t=-2—>x=-2 (TMbPK)

<4 t<4
S S
150 +4% ~326+40=0  |(t+2)(15° =26t +20)=0

2

Cach2:batt=v6-5x > x=

,t 20 pt da cho twvong dwong

61 8—3¢°

23/3. -2 +3t—8:0<:>8[ ]:(8—303 <> 135¢° —1104¢ +2880t — 2496 = 0
t=4v135* =564t + 624 =0(VN) vdit = 4 thi x = -2(TMPK)

15



NGUYEN TIEN CHINH - VINASTUDY.VN CONG PHA MON TOAN

2/ Dit hai an phu

Thong thwdng, ta tim mai lién hé gitra bién dé d&t 4n phu dwa vé phwong trinh dang
cap (ddng bac) hodc hé phurong trinh d6i xirng loai 2, dang cap,... Ta thwdng gap
mot s6 dang co ban sau:

@ ayfa—f(x) +Bxyfb +f(x) = c— 2 dat TN a—f(x) _
v =b+ £(x)
aNA? +bYAB +cAVB* =0

@ a.A(X)+b.B(X) =c A(X).B(X)L) dat uv=PT: v’ +auv+pv =0.
oA 4+ 3.B = VmA® 4+ nB?
® x"+a=b¥bx—a—"—y=4Abx—a

x"—by+a=>0
y' —bx+a=0

dwa vé hé déi xirng loai Il: [

Jax+b =cx’ +dx +e

@) — P, dat ax + b = 2cy + d dwa vé hé doi xing loai Il.
a=0,c=0, a zy
¢

5.Néu pt c6 dang (ax+b)" = pNa'x+b +gx+r - a'x+b" =ay+b (thuat dat an phu déi
x&ng)

— Canlwu ¥ mot s6 khai trién va bién déi sau:
o x'+1=(x+1)(x*Fx+1) haytdng quithon: x' +a’ = (x +a)(x’ Fax +b).
o Xt tl=(x' 428 +1) - = +1) —x* = +x+ 1) (2 —x+1).
. x4+1:(x2—x/§.x+1)(x2—x/5.x+1).
o 4x'41=(2x"—2x+1)(2x" +2x +1).
e utv=I+uve (u-1)(v-1)=0.

Cac bai tap mau minh hoa:

BT MAu 31: Giai phuwong trinh sau /56 —x + {/x+41 =5 (Hoc vién Buu chinh Vién Thong)

Nhan Xét: Dy la ki€u bai todn kha dac treng cho phurong phap dat hai an phu dé dwa vé hpt ( baitodn c6
bac clia cdn Ién) ta cd 10i giai nhw sau:

PK: -41<x<56

16



NGUYEN TIEN CHINH - VINASTUDY.VN CONG PHA MON TOAN

Pat u=Y56-x,u20;v="3Yx+41 - (1) < u+v=>5(a) vay con mdt phwong trinh ni¥a [dy & dau ra???
Pt d6 sé dwoc 18y tir viec cadc em nang Idy thiva cdc phép dat an phu roi sau dé ta tim phép toan phiu hop
dé lam mat x di ( cong - trir) nhw sau u* +v* =97(b)

Két hop (a) va (b) ta ¢6 hpt
u+v=>, u+v=> u+v=>,
= 2 =
ut+vt =97 [(u +v)2 —2uv} —2u*v* =97 2(uv)2 —100uv+528=0<=uv=6vuv=44

u+v=5__, . N , 5 u=2 |u=3
TH1: 6 [Gcddu,vianghiémclapt X" -5X+6=0 X=2vX=3< v )
uv = v

=2 |¥56-x=2 [56-x=16

+ y = N = * < x=40(TM)
v=3 Yyv+41=3 x+41=281
=3 V56-x=3 56— x =281

AT s N I Y V070
V= Yx+41=2 x+41=16

utv=>5 . e A s 2
TH2:: a4 [dc d6 u, v la nghiém cia pt X° -5X+44=0(VN)
uy =

Vay pt da cho c¢6 hai nghiém la x = 40 hodc x =-25
BT Mau 32 : Giai phrong trinh sau x* +3x—1=+/x" =1 (*)

x’ —lz(x—l)(x2 +x+1)
Phan tich:
x2+3x—1:a(x—1)+ﬁ(x2+x+1)<:>ﬁx2+(a+ﬁ)x—a+ﬁ:0<:>ﬁ:1,a =2

Viét lai pt da cho 2(x—1)+(x2 +x+1):\/(x+1)(x2+x+l)(l)
Patu=Vx+1L,v=+vx"+x+1;u>0,v>0 lGc dd ta cé pt:

2
U+ =uv < 2u° +v° —uv=0<:>2(z] —(z]+1=0(vn)
v v

BT Mau 33 : Giai phwong trinh sau 3/2—x =1—-+x—1(*) (PH Tai Chinh k& todn )

PK:x >1

Pat u=32—x,v=+/x—1,v>0 ltic d6 phwong trinh (*) dwoc viét lai nhw sau :u + v =1,can tim thém mét
phuong trinh nirata cd u’ +v* =1

Vavt hot u+v=1 v=1-u v=1l-u u=0 (u=1 [u=-2
ay tacé o o o v v
y P uw+v =1 u3+(1—u)2:1 w+ut-2u=0 v=1 |v=0 |v=3

17
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= x=10

u=-2 J2—-x=-2
=
v=3 Vx—-1=3

BT MAu 34 : Gidi phwong trinh v3—2x +3/5+3x = 3(*)

Day la kiéu bai khd quen thudc,cé nhiéu cach giai khac nhau trong pham vi bai nay téi chi néu cach dat hai
an phu.

PK: xS% Pat u=+/3-2x,u>0;v=13/5+3x khidd tacé hpt

u+v=3 u=3-v u=3-v
2 3 = 2 3 A 3 2 1
3u”+2v’ =19 3(3—1/) +2v* =19 2v° + 3y —18v+8=0<:>v=5vv:—4vv:2

v:l \3/5+3x:l 13
TH1: §<:> i X=—= ™
u=— 3-2x=—
2 2
=—4 J5+3x=—4
TH2 {V = * < x=-23
u=7 V3-2x=7
=2 J5+3x =2
TH3: {V = * & x =1(tm)
= V3-2x =

Vay pt da cho ¢6 3 nghiém.

BT Mau 35: Gidi phuong trinh 3/x” +3x+2 (Y +1-x+2)=1(#)

Pat u=3Yx+1;v=3Ux+2 tacéd v’ —u’ =1 thay vao (*) ta cé :

wu—v)=v' —u’ <:>uv(u—v)+(u—v)(uz+Lt\/+\/2)=0<:>(u—v)(u+v)2 =0<:>{u -
u=-v

Ax+1=Rx+2 <:>x——§
Yx+1=-3Yx+2 2

BT MAu 36 : Giai phuong trinh 2x—1++/3x -2 =+/5x* = 2x -2 (*)

18
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DK:XZE
3

Nhan xét : Bang kinh nghiém ta nght ngay t&i viéc phan tich biéu thire trong can I&n va két qua nhu sau

(¥) e 2x—1+3x—2 =[2(2x—1)’ +2(3x-2) (1)

Patu=2x-1u>0;v=+/3x-2;v>0 thayvao (1) ta ¢

2
u+v=+2u>+2v* < u’ +2uv+v? =2u* +2? <:>(u—v) =0 u=v

& 2x—-1=+/3x-2 <:>4x2—4x+1=3x—2<:>4x2—7x+3=0<:>x=1(n)vx=§(n)

BT M3u 37 : Gidi BPT v/x® +1+2vx> +2x+3 > 3x? + 4x+5(*)

Xin nhac lai v&i ki€u bai toan dat &n phu thi diéu quan trong nhat 1a tim ra dwgc méi quan hé gitra
cac ham s6 céa mdt trong bai,ttr d6 dwa ra giai phdp gon - dep nhat

& bai nay ta viét lai phrong trinh nhw sau s v/x* +1+2+x> +2x+3 > 3\/2(x2 +2x+3) = (2" +1) ()

Tlr day cho ta y twdng : Datu= vVx* +1;u > 0;v=~+x> +2x+3;v >0
Thay vao pttacéd: u+2v>3v2v' —u’ < 100’ +4uv—14° 20<:>(u—v)(10u+14v)20<:>u2v

Vi10u + 14v > 0 v&i moi u,v > 0

FVOiU>V /¥ +1 243 +2x+3 < x<—1 vaytap nghiém cia BPTIa S = (—o0;—1]
BT MA&u 38: Gidi phwong trinh sau : x x° —2(\/15—x2 +x) =15-3V15x—x* —d/x (*)

PK 0<x <415

Vigtlaipt: (15-x")=3vx15-x —4x +2(J15—+ +x) = 0(1)

Dt u=15—x,v=/x(u,v>0) thay vao (1)ta c6: u> —3uv—4v+2(v* +u) =0 chov =100 ta cé ngay

U=200=2v,u=98=v-2

Vay u=2v & V15-x* =2Jx & x* +4x—15=0 e x = -2+ J19(n)v x = -2 —/19())

Voiu=v-2 o15-x* =Jx-2(2)

V6 0< x <15 thi e V152 =x =2 < V15 =2 <16 =2 = 0(vn)

BT MAu 39 : Gidi Phuong trinh sau: x+2+7—x = 2Jx—1 +v—x> +8x—7 +1(*) (HSG Vinh Phtic)
PK:1<x<7
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(*) @ x =14+ 2J7 —x = 2dx =1 +,J(7—x)(x = 1)(1)

batu= \/7—x,v:\/x—1,u;v20 thay vao (1) ta cé: v2+2u=2v+uv<:>(u—v)(v—2)=0<:>uzvvv=2
TH1:u:v<:>x/m=\/ﬁ<:>x=4(Tm)
TH2:v=2+Jx—1=2<x=5 (Tm)

5.Néu pt c6 dang (ax+b)" = p¥a'x+b' +qx+r—>m:ay+b (thuét dat an phu d6i xirng)

BT Mau 40 : Giai phwong trinh 23/2x —1=27x* —27x? +13x—2 (HSG - Hai Phong)

Nhan xét : Nhin qua ta thdy bai toan c6 thé di theo cac hwdng quen thudc Ia Ham s6 hodc nhan lién
hop,tuy nhién & day ta sé chi ban t&i lam thé nao dé€ d3t &n phu bang cach chira cdc méi quan hé.

Viét lai phwong trinh : 23/2x—1 = (3x—1)3 +4x—1, baitodn cé dang s6 (5) ta dat /2x—1=3y -1

2(3y-1)=(3x-1) +4x—1(1
Ta c6 hé phuwong trinh : (3y-1) (x3) x—1(1)
2x-1=(3y-1) ()

Lay (1)-(2) taco
2(3y—1)—(2x—1)=(3x—1)3 —(3)/—1)3 +4x_1<:>(x_y)[6+3[(3x_1)2+(3x—l)(3y—l)+(3y—1)2ﬂ:O

X=Yy

= 6+3 (3x-1) +(3x-1)(3y-1)+(3y-1)’ | & 6+3[(3x—1)+%(3y—1)}2 +%(3y—1)2 > 0(VN)

V&i x =y thay vao (2) tacé 2x—1=(3x—1) < 27x’ -27x" +7x =0 x(27x* =27x+7) =0 x=0
BT MAu 41: Giai phuong trinh x* +3x” =33/3x+5 =1-3x(*) (P& thi olympic)
Viét lai pt nhur sau: x° +3x? +3x—1=333x+5 & (x+1) —2=33Bx+5

Pat P3x+5=y+1=3x+5=(y+1) tacé hpt:

(x+1) =2=3(y+1)1)
=

3 (x+1) =(y+1) =3(y=x) & (x=p)| (x+1) + (x+ 1) (p+ 1)+ (y+1) +3] =0
(y+1) =3x+5(2)

X=Yy

i (x+1)2 +(x+1)(y+1)+(y+1)2+3:|:((x+1)+%(y+1)]2 +%(y+1)2 +3:l>OVx,y

VGix=ytacé Y3x+5 :y+l:>3x+5:(x+l)3 S 43 —4=0x=1vx=-2
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Thtr lai pt thay thoa man,dd la cdc nghiém can tim.................

BT Mau 42 : Giai phwong trinh sau: 3/3x+4 = x* +3x” + x +2(*)
Vit lai pt: Y3x+4+2x+3=(x+1)° Pat x+d=y+153x+4=(y+1)

Ta c6 hpt : {3x+4(y+1) (1)3 M)(x—y)[(x—l)z+(x—1)(y—1)+(y—1)2+1J:0
y+2x+4:(x+1) (2)

x=y e x+1=33x+4 < (x+1)’ =3x+4<::>(x—1)(x+2)2 =0 x=1lvx=-2
1 23 2
(x—1)+§(y—1) +Z(y—1) +1|>0Vx, y(vn)
Thtr lai thdy thda méan,do dé nghiém clia pt la x = 1 hodc x = -2(cdc em nhé phai thir lai nhé vi nang Ity
thira khong c6 dk Ia pt hé qua ma thoi)
Chu y: ta cling ¢6 thé tim ra phép dat 3x+4 =y +1—>3x+4= (y+1)3 bang céch sau

Xéty=x+3x" +x+2—>y =3x"+6x+1—y =6(x+1) tuy nhién khong phai ltc ndo ciing dung duworc
cach nay nhé cdcem !!!

3/ D3t an phu khéng hoan toan

D3t an s6 phu khong hoan toan la mét hinh thirc phan tich thanh nhan tl. Khi dat an
phu t thi bién x van ton tai va ta xem x Ia tham s6. Théng thudng thi d6 1a phurong
trinh bac hai theo t (tham s& x) va giai bang cach 1ap A.

BT M3u 43 : giai phrong trinh sau x” +3x+1=(x+3)vx> +1(*)

Nhan xét : Nhin vao phwong trinh ta sé nghi ngay t&i viéc dat t = v/x” +1 tuy nhién khé & chd sau khi dat
an phu xong thi bai todn khéng rit dwoc vé theo an t triét d€ ma van con chira &n x,lam thé nao bay
gidy 222 Blrng voi lo qué - day chinh [a ndi dung clia phwrong phap ma tdi mudn trinh bay cho cac ban DAT
AN PHU KHONG HOAN TOAN .

Loi Giai

Pitt=+vx’+1 > x> = —1,¢ > 0(bai khéng cé tham s8 ko can tim chinh x3c diéu kién nhé cac em)
Ta dwgc phwong trinh méi #* —(x+3)+3x =0 ta c6 hai cach sau giai phwong trinh

1. tinh dwoc A=(x-3)" (thay it khi ding)

2. Liét ké cac hang tlr chiva x : -xt + 3x = 0 khi t = 3 r6i phan tich theo so’ d6 hoocner hodc casio
DE dang c6 hainghiémt=3vat=x
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Véit=3tacéx= +242 ,t=xv6 nghiém

That dé dang ding khong cac em ?22tuy nhién thurc t& khong gidng nhu vay dau,cé nhirng phwrong trinh
néu khéng khéo Iéo ta cling sé khong ¢6 10i gidi dep,hdy xét vi du sau va coi nhw mot bai tong quat nhé

BT Mau 44: Giai phwong trinh (3x+1)v/2x* -1 = 5x +%x—3 (*)

1 1
PK x£—vx2>2—

NERRRN

41,
Patt=+2x"-1,t>0—>x" = > Viét lai phrong trinh ta ¢4 :

4% =2 —(3x+1)V2x* —1+ % +%x—1=0<:>2t2 —(3x+1)t+x2+%x—1:0

6 A=(x-3) >t=2x—1vi=x+2
x>l
+t=2x-1 V2 -1=2x-1<{ 2 < x =1(tm)

x*=2x+1=0

x=>-2
tt=x+2V2x - l=x+2 < ) S x=-1lvx=5
x —4x-5=0

biéu gi lam ban cam thady ban khoan nhat trong 1o gidi trén ?2? ¢4 1€ a viéc tai sao lai khéng thé nhw binh
thwdng ma ma lai phai téch 5x° = 4x” + x* va lam thé& nao dé biét phai tdch ra nhuw vay 222

That don gian,khi lam todn bang phwong phép nay ta ludn hi vong rang dellta sé Ia mét s6 chinh
phrong dé dé can tim hé so6 a that 1a dep,Téng quat ta di tim m théa man pt sau:

mt* = (3x+1)t+(5-2m)x’ +m=3=0—A=(8m’ —20m+9)x* +(6—6m)x+12m—4m’ +1
Lwru y : & day toi da sap x&p lai dellta vé phurong trinh 8n x nhé
Dé dellta chinh phuong tacho A, =(6—6m)" —4(8m’> —20m+9)(-4m’ +12m+1)=0 - m =2
Viéc tim ra m = 2 nhanh nhat la dung mode 7 trong casio cac em nhé( khong nén ngdi giai pt nay)
Thé 1a xong phuong phédp t6ng quat rdi nhé,cac vi du sau tdi sé ko nhac lai thém nira nhé !!!!
BT MAu 45 : Gidi phurong trinh sau 4x? +12xy/x+1=27(x+1)(*)
PK:x >2-1
Pit t= Vx+1 o> x=r1—1(*) 27 —12x —4x> =0

PT dong bac cho x =100 ta cd ngay t =200/3 = 2x/3 va t =-200/9 = -2x/9
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= ) X
9 x+l=—x 8

BT Mau 46 : Gidi phrong trinh 7x* +4x+10="7(x+2)vx* +1(*)
Patt=yx’+1 taco (¥) = 61 =7 (x+2)1+x* +4x+4=0—>A=25(x+2) t&i day dé rbi nhé
Chu y bai todn nay st dung phwong phép hé sé bat dinh & vi du téng quat dé tim pt dep nhé
NGi Tém lai : An phu la phwong phdp lam cho bai todn tré nén nhe nhang hon,nhirng dang phuong trinh
d3dc biét ké trén chi mang tinh chat gidi thiéu ta khong nén phu thudc qué nhiéu vao céc dang dé ma xin

nh& rang muén phwong phép dat hiéu qua cao thi diéu quan trong nhat 1a phan tich va tim ra méi quan
hé ton tai trong phwong trinh dé tir d6 dat an phu mot cach hop ly va séng tao nhat.
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