CHUYEN DE PHUONG TRINH - HE PHUONG TRINH

Phuong phap dat an phu giai phuong trinh vo ti.

Doan Thé Hoa -16 tudi

10A7-THPT Long Khanh - Péng Nai.

I. Cac kién thirc can nho. q
1. Ta goi la phwong trinh v0 ti, moi phuong trinh ¢6 chira an dudi can thirc. Hay

n6i khac di, d6 1a phuong trinh ¢6 dang f (x)=0, trong d6 f (x)1a mot ham s6 dai s6 vo
ti (c6 chira can thirc cua bién s6); x c6 thé 1a mot bién (khi ¢ phuong trinh ¢ mét 4n); x
c0 thé xem 1a n bién véi X = (X, X,,....,X,) € C" (khi d6 phuong trinh c6 n an). Ta da biét
rang trong 1y thuyét can s0 ¢o cac dinh Iy co ban sau day:

a) Can so bac n cia mot s6 phiuca eC, a= 0, co n gia tri6 phan biét.

b) Mdi sb thuc déu tén tai mot cin sb thue bac 1é duy nhét cing dau vai
nd. Mdi sb thuc am(aeR,a <0)khong tdn tai can s thue bac chin bat ki. Mdi sd thuc
duong(aeR,a>0)c6 hai cin sé thuc bac chin doi nhau, trong d6 gia tri duong cta can
sb duoge goi la can 6 s6 hoc va duoc ki hiéu bai %a . Cin bac n bat ki (n € N*) ctasd 0

trén moi truong déu bang 0. Nhu vy khi 1am viéc véi cac cin sé thuc, khi viét %/ A phai
. |1/ A>0(decanthucconghia)

nho rang ) )

2/%/ A > 0(dinh nghia can so so hoc)

2. Phuong phéap dit an phu (ta tam thoi chia thanh 4 dang) .
a) Dang 1: la viéc str dung mot an phu dé chuyén phuong trinh ban dau
thanh mot phuong trinh véi mot an phu. ‘)
Ta luu y cdc phép dat an phu thwong gap sau:

e Néu bai toan chira ,/ f (x) va f (x)co thé:
Pit:t =/ f (x), diéu kién t6i thidut > 0, khi d6 f (x) =t2.
e Néu bai toan chl’ra\/f (x), \/g(x)va\/f (x).\/g(x) =k (k =const)co thé:
. . . k
bat:t=/f dicu kién toi thieut > 0, khi dé =—.
at:t =/ f (x), diéu kién t6i thiéut > 0, khi do \/g(x) .
e Néu bai toan chl’ra\/f (x) J_r\/g(x) ,\/f (x).9(x) va f (x)+g(x)=k (k =const)co thé:

patt=,/f (x)£/g(x), khido /f (x).g(x) = tzgk .

e Néu bai toan chira~/a? — x? ¢0 thé:

Deit:x:|a|sintv<’yi—%Sts%hoécx=|a|costvéi0§tsﬂ.
e Néu bai toan chira+/x? —a? co thé:
a a
Deflt:x=|_—|v6ite —E;E \{0} hOé_CX=AV6itE[0;7I]\ z .
sint 2 2 cost 2
e Néu bai toan chira+/a? + x? co thé:
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e Néu bai toan Chl’l’a‘/ hozc X ¢6 thé: datx =acos2t.
a+x

e Néu bai toan chtra (x—a)(b—x) co thé datx=a+(b—a)sin’t.

bat: x = |a|tantv01te(—— —j hodc x =|a|cott voit € (0;).

Chl y:véi cdc phuong trinh can thirc chira tham SO sir dung
phuong phap dat a an phu, nhat thiét ta phdi di im diéu kién dung cho a an phu. Pé fim diéu
kién diing cho an phu doi véi cac phwong trinh VO ti, ta c6 thé hra chon mét trong cac
phuwong phap sau:

+ Su dung tam thirc bdc hai.

+ Sir dung cdc bdt dang thire.

+ Sur dung dao ham.

b) Dang 2: Ia viéc sir dung mot an phu chuyén phuong trinh ban dau thanh
mot phuong trinh véi mot an phu nhung cac hé s6 van con chira X . Phuong phap nay
thuong dugc sir dung dbi v6i nhitng phuong trinh khi lya chon an phy cho mét bicu thire
thi cac biéu thirc con lai khong biéu dién dugc triét dé qua 4n phu dé hodc néu biéu dién
duogc thi Cong thirc bicu dlen lai qua phure tap. Khi d6 thuong ta dugc mot phwong trinh
bac hai theo an phu (hodc van theo an X ) ¢6 biét sb Ala mot sé chinh phuong.

c) Dang 3: 1a viéc str dung k an phu chuyén phuong trinh ban dau thanh
mot hé phuong trinh véik an phu. Trong hé méi thi k —1phuong trinh nhan duoc tir cac
méi lién hé giita cac dai luong twong Gng. Ching han d6i v6i phuong
u=ra-f(x
trinh: \/a—f +\/b+f —c,tacéthédét: ( ),suyrau”‘+v”‘:a+b.

v=nb+f (x)

Khi d¢ ta thu dugc hé phuong trinh: {u tvi=a+h :
u+v=c

d) Dang 4: la viéc sir dung mt an phu chuyén phuong trinh ban du thanh
mot hé phuong trinh véi mot an phu va mot an x . Ta thuc hién theo cac budc:
Buéel: Pat didu kién co nghia cho cac biéu thic trong phwong trinh,
Buéc2: Bién d6i phuong trinh vé dang: f [X, p(x)]=0.
o TNEe L2 N N n y=0p(x)
Buoc3: Baty = ¢(X) , ta bien doi phuong trinh thanh hé: :
f(x,y)=0
Ta luu Y rang; ’
+ Cac hé thu dugc thong thuong 1a cac hé doi xung.
q ‘ ~ +Chay cac truong hop:
® Dit an phu dua vé hé doi xting loai II:
¥ Phuong trinh dang: x" +b =al/ax—b . Dat: t ={ax—b thi lGc nay ta thu dugc
x"+b=at

hé phuong trinh: :
t" +b = ax
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% Phuong trinh dang: X =a++/a++/x . Dit: t = a+~/x thi lic nay ta thu duge hé

X=a+A/t
phuong trinh: { ot

t=a+X

¥ Phuong trinh dang: Yax+b = C(dXJre)n +a X+ B V6i cac hé s6 thoa man diéu
N d=ac+a .
Kién rang: thita dat:dy+e=Vax+b .
e=hc+p

® Dit an phu dua vé hé gan doi xing.
I1. Bai tdp.

1./ Gidi phwong trinh: 2y/(1+ x)2 +3V1-x* +§(1- x)2 =0

Vi x = +1khong 1a nghiém, chia hai vé ciia phuong trinh cho Y(1- X)2 , ta co:

Phuong trinh d cho tuong duong: 20/ + 1/ 2=X 4320 ()
1-x 1+x
Nhan xét réng: ‘nfl+x.‘n/1_x =1 nén néu dat:t :§/1+X =n —1_X =£
1-x V1+X 1-X 1+x t

Khi d6: phuong trinh (*)©2t+%+3=0c>2t2+3t+1=0<:> 1

Bay gio, ta xét hai truong hop:
Truong hop 1: néu n chin
B Khi d6 diéu kién cua t phai khong am, do d6 hai nghiém trén bi loai.
B Vay: phuong trinh vd nghi¢m.
Truong hop 2: néu n 1é

B Vi t=-1, ta duoc: % = —1es 27X _ 16 nghiem,
1-x 1-x

.. 1 1+X 1 1+x 1 1+2"
W Véi:t=—=, taduogc:p =——— o —=—— & X = .
2 1-x 2 1-x 2" 1-2"

1+2"
1-2"

Vay: voi n 1€ phuong trinh ¢d nghiém x =

2./ Gidgi phwong trinh: 2x* —11x+21-3%/4x-4 =0
Phuong trinh da cho tuong duong: %(4X —4)2 —%(4X —4)+12-%/4x—4 =0 (*)

bat:u =3/4x -4, khi d6 phuong trinh (*) tré thanh:
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u® —14u°-24u+96=0
& (u-2) (u*+4u®+18u+24) =0
u-2=0
= 4 3
u®+4u°+18u+24=0(vn)
Vay: phuong trinh da cho c6 nghi¢m duy nhét x = 3. S
Nhdn xét: véi bai toan nay 0 1€ nhieu nguoi doc vao sé thac mac o phuong trinh (*) tai
sao lgi c6 thé bien doi dwoc nhu the va tai sao lai lam vdy? C6 phdi tyw nhién hay may
Man dé ta bien doi nhu thé khong? Cau tra loi ciing deé thoi. V1 nhin vao phuwong trinh
ban dau ta kho long dé dat ngay dat an phu va budc biéen doi dé dwoc phuong trinh (*) tur
phuong trinh dau thong qua hé so bat dinh. Ta can tima, 3,7 € R sao cho:
2 11+ 21= i (4x—4) + B(4x—4) +y

& 2X° —11x+21=16ax* + (4,8 - 32a) X+ (16a -4p5+ 7/) dén ddy ta tiép tuc gidi nhw trén.

=>U=2=>Xx=3

1

oa==

160 =2 8
o148-320=-11 < ﬁ:—%
16a—-4p+y =21 y=12

3./ Gidgi phwong trinh: /(6 — X)(4 + X) = x* —=2x -12
Pit: y = \/(6—X)(4+X) =v—X*+2x+24
Voi —4<Xx<6, y20=> x> +2x+24=y°

= X" -2x-12=12-y?
Phuong trinh d& cho tré thanh:
y=12-y* < y*+y-12=0 (y >0)
X=5
& y=3 :{X __3
Vay: phuong trinh d& cho c6 tap nghiém la: S = {5;-3}

4./ Gidgi phwong trinh: 3x* + 21X +18+ 2 X* + TX+7 =2
Diéu kién xac dinh: x> +7x+7>0 (1)
bat: Vx* +7x+7 =y 20 thi X’ +7x+7 =y’

y =1(nhan)
(1) ©3y*-3+2y=2& 5
y =?(Ioal)
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VX +Tx+l=1< x2+7x+6=0©{

Vay: phuong trinh dé cho c6 tap nghiém la: S ={-1;

5./ Gidgi phwong trinh: X* +3x+4+/x* +3x -6 =18
Piéu kién xac dinh: v/x? +3x—6 >0
Phuong trinh da cho tuong duong: (X* +3x—6)+4vx* +3x—6-12=0(*)
Pat:A/X +3x—6 =t >0
= (*)ot*+4t-12=0
t = 2(nhan)
QL — _6(loai)
Voirt=2=x*+3x-6=2<x*+3x-10=0

{X=2
S
X=-5

Vay: phuong trinh d& cho c6 tap nghiém la: S ={-5;2}

6./ Gidgi phwong trinh: 3y x> + 4x -5 ++/x -3 —+/11x* + 25x+2 =0

Diéu kién x4c dinh: x> 3
Binh phuong hai vé phuong trinh ta dugc:

—2X* +12X—50+64/X* +4x—54/x-3=0
& —2(X* +4x=5)+20(x—3)+6Vx* +4x-5:/x-3=0

Thay x = 3kh6ng phai 1 nghiém ctia phwong trinh,
Xét:x >3

Chia ca hai vé cho+/x? + 4x—54/x -3 ta dugc:
\/ X" +4x— 5 20 \/x_—3

+6=0

battt=——,1t>0
X—3
t =5(nhan
Phuong trinh tro thanh: —2t° +6t+20=0 < ( _)
t=-2(loai)
_ 21++161
V6it =5, ta duoc: X2 —21x+70=0 <> 2
~ 21-4161
2
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l& nghiém phuong trinh d& cho.

, : +
Két hop voi didu kign vay: ta nhan X = Zl_Tm

Nhdn xét: VGi bai toan Qély ta khong thé nhin dé ddit ngay dwoc an phu ma phdi thiee hién
phép bién doi moi co thé dat duoc.

7./ Gidgi phwong trinh: 2x* +5x—1=7/x% -1
Diéu kién xac dinh: x >1

Phuong trinh d& cho < 3(x-1)+ 2(x2 + x+1) = 7\/(x—1)(x2 + x+1) (*)
Thiy x =1khong thoa mén phuong trinh

2 2
(*)©3+2x +x+1:7 /x +X+1
x-1 Xx-1
X2 +x+1 t=
Dat:,f—l=t>0,taduqc:2t2—7t+3=0@ t
X— =

Véi: t = 3thay vao gidi ta dugc X =4+/6

N~ W

Voi:t = %thay VA0 giai ta thdy phuong trinh nay vo nghiém

Vay: phuong trinh da cho cd tap nghiém 1a: S = {4—«/6; 4+ \/6}

Nhdn xét: Chdc hdn nhiéu nguoi khi doc 1o gidi déu thay rat ban khodn & (*). Lam sao
O thé dinh hudng viet lai nhw the, thdt [a thieu tinh ty nhié€n. Tuy nhién dn sau sy thiéu
tinh tw nhién do la mét dieu het svee tw nhién. Nhin vao dé bai ta sé co gang fim cach dua

vé dangaf 2(x) +bg?(x) =cf (X)g(x), voi f =+x—1vag(x) =vx*+x+1. Vi Vdy ta sé
phdi Aim dwoc hai séa va f théa man: a(x—l)+,8(x2 + x+1) = 2x* +5x—1. Pong nhat

hé s6 ta cé thé im ra duoc.

8./ Giéiphwo’ngtr‘lnh:\/y+2w/y—1+\/y—2,/y— :yTJr?’

Voiry>0,dit: x=,/y-1,x>0=> x> =y -1
= y=x*+1

X* +4

Phuong trinh d& cho tre thanh: vx? +1+2X ++/x% +1—2x =

<:>\/(x2 +1)2 +\/(x2 —1)2 = X22+4

2
< |x+1+[x-1 = X 2+4
2
< X+1+[x-1 = X 2+4(*)
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X* +4

+ Néux >1,ta co: (*) & x+1+x—-1=

x2+4

& 2X =

< X2 +4=4x
<X —4x+4=0
& (x-2)" =0
< x =2 (thoa)
< y =5 (thoa)

2
+Néu0 < x<1,taco:(*) < x+1+(1-x)= X +4

2
c>2:x +4

S={-21l &x*+4=4
< x=0(thoa)
< y=1(thoa)

Vay: tap nghiém cua phuong trinh dé cho la: S = {1,5}

9./ Gidgi phwong trinh: x> +/x* -6 = 42
Dit: 7 =+/x* - 6, véi|X| > (*) 220

=722=xX2-6<x*=72+6

Phuong trinh d4 cho tré thanh: z2° +2-36=0 < z

~1++/145
2

85-+/145
2

2>20=>1z=

=x*=2+6=

-1++/145
2

_/85 F(th )

85—-+/145

2
Nhdn xét: Ngoai cach trén ta ciing cé thé dat:t = x*,t > 0.

Vay: phuong trinh d& cho c6 tap nghiém 1a: S = { \/ 85—-+/145

Phuong trinh da cho tro thanh:t ++t—6 =42
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S At-6=42-t

42-t>0 t <42
= 2.,
t—6=(42-t) t* -85t +1770=0

t<42

85-+145
S 85E V145 Sl=——"—=X
2

10/ Gidi phuwong trinh:xx2 + X +7 + VX2 + X+ 2 =~/3x2 +3x +19
Taco: x> +X+7,X° +x+2,3x* +3x+19>0Vx e R
Pé cho gon, tadat: x> +X+2=t < x*+x+2-t=0
Dicu kién x4c dinh:l—4(2—t)20©t2£(*)
Suyra:x’+x+7=t+5
3x* +3x+19=3t+13

Phuong trinh d& cho tro thanh: vt +5 ++t =+/3t+13 voit 2%

Binh phuong hai vé, ta c6: 2t + 5+ 24t? +5t =3t +13 <> 24/t? + 5t =t +8(e)
Hai vé ctia phuong trinh(e) déu duong.

(Vit z%), ta c6:4(t” +5t) =(t+8) < 3t +4t—64=0

t=4
©|,__16
3
T (*)=>t=4=>x"+x+2=4
x=1
X=-2
Vay: phuong trinh dé cho c6 tap nghiém 1a: S = {-2;1}

<:>x2+x—2=0©{

11./ Gidi phwong trinh:/X* —2X+5 ++/x-1=2

bit:t =+vx-1,v6ix>1 t>0=t* =x-1
Phuong trinh da cho viét lai: 1/(X—l)2 +4=2-x-1
tro thanh:Vt* +4 =2-1
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0<t<?2
P
t* +4=4-4t+t°
0<t<?2
P
t'—t*+4t=0
0<t<?2
&4 t=0
t*—t+4=0
(t°~t+4>0,vt[0;2])
<t=0
< x=1

Vay: nghiém cta phuong trinh dd cho lax =1.

12./ Gidi phwong trinh: 4x> —3x = /1-x°

-1<x<1 N
3
A . 1-x*>0 _£§X§0 _7SX§0
biéu kién: 43 0@ 5 PN A *)
—<x<1

;e 21N ‘A , 3 2 2
Vi diéu kién (*), ta CO:(4X —3X) =1-X
< 16x° —24x* +9x% =1-x°

< 16x° —24x* +10x* -1=0
baty=x*0<y<1tac6:16y°—24y* +10y—1=0(e)

Nhan xét rang phuong trinh d4 cho c6 mdt nghiém x = % do do:

()< (2y-1)(8y* -8y +1) =0

y=1
2 1
2-2 Cac nghiém nay déu duong
Sly=
4
y= 2++2
L 4

Tu (*) suy ra:

2 2
Nhdn xét: @ Ngoai cach trén ta ciing cé thé ddt: x = costvéi 0<t<rz

Vay phuong trinh da cho ¢ tap nghiém 1a: S = {

jzlJzJE,J2+J§}
= ,

Thuvienvatly.com 9



Phuwong trinh da cho tré thanh: 4cos’t —3cost = V1-cos’t =[sint|=sint (vi sa0?)

Qcos?)t:cos(%—tj

3st="_t+k2r
2

3t:—£+t+l27z
2

t="4kZ
- 8
t=—£+|7z
B 4
voik,leZ
Vi 0<t <7 néntaco:

t="

et="ikZ kez=| 8
8 2 .57

8

ot=—£+|7r,|eZ:>t=3—ﬂ

4 4

Do dé phuong trinh da cho c6 ba nghiém:

3 \/E
—cos - =—=
% 4 2
X, —cosF o 2-+2
8 2
Vs \/2+\/§
X =008 g ==

@ Thdt ra cdu nay |1 cau thi ba ciia mét bai ham sé ma cau thir hai 13
cau khdo st ham s y = f (x)=4x*—3x. Trong mgz bai toan ham sé, néu cé mot cdu
dai so thi cach giai hay nhat [a dua vao cac cau trén cua bai ham so. Phuong trinh
4x° —3x = ﬂ c6 thé xem la phirong trinh hoanh dé giao diém cia do
thi(C):y = f (x)=4x>-3xva dwong(y), dé thi ciia ham s6 y 1%

Voil-x* >0 -1<x<lvay>0,taco:y’=1-x> < x* +y> =1(ee)
(e ®)la duong tron tam O ban kinhR =1.
Do do’(y) 1a nita duong tron (O), nam trén truc Ox va cat do thi (C) tai 3 diém phdn

biét. Vi vdy phuong trinh 4x® —3x =+/1-x* ¢6 3 nghiém phan biét.
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13/ Gidi phuwong trinh: J1+v1— x? = x(1+2 1-x2 )

Piéu kién:1-x> >0 -1<x<1

bat: x =sint voit _ﬁ r
2'2

Khi d6 phuong trinh c6 dang:y1+y1-sin’t =sint(1+2 1—sin2t) </1+00st =sint(1+2cost)

t

e J2 cos L = sint +sin 2t < \/Ecos% — 2sin ~ Cos>

1
= = 2
1

t . T
cos— =0 (loai t=2—
5 (loai) 5 ‘=
4
2

<2 cos— (1 JV2sin= j

3t
2
Vay: tap nghiém cua phuong trinh da cho la: S = {E }

14./ Gidi phwong trinh: X + Z(
X" -1

x2-1>0

x>0

Diéu kién: { o x>1

Lo ae X N N o 1 T
Véi dieu kién trén, datx=——,te| 0,— |.
cost 2
1
cost /2 —+—t—2\/_ &ssint +cost = 2y2sint.cost
n

Khi d6 phuong trinh 6 dang: 1 cost
cost

cos’t |
2

Dat:sint+cost=u, 1<u <+/2, suy rasint.cost =
u=+2

1

Khi d6 phwong trinh c6 dang: u =\/§(U2—1)<:>\/§U2—U—\/7 0 (loai)
u=——7=(l0al
J2

c>sint+cost=\/§c>\/§sin(t+%j=\/§

& sin t+Z =1c>t+£=£+k27z©t=£©x=\/§
4 4 2 4

Vay: phuong trinh dd cho c6 nghiém duy nhitx =/2.
Nhdn xét: doi véi bai ndy ta van tiép tuc sir dung lrong gidc hoa, xong o ddy ching ta sé

nhdn dwgc phirong trinh lirgng gide dang doi xieng véi sin va cos.
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15./ Gidi phwong trinh:«/ x* +1+ = ( )
1 2

X
, dat: x = tant, te( j {Jr— 0} khi do:

x?+1l=tan’t+1=

Ao | x=#E£L
biéu kién:
Xx=0

1
SAX+l=——,
cos’ t cost

2tant  2x  xX*+1 1

sin2t = = = =— ,
1+tan“t x°+1 2X sin 2t
1-tan’t 1-x*> . 2x(1-x?
Cos2t = an . ZX :>S|n2t.0052t=(—2)
1+tan’t x*+1 (x2+1)
2
4x(1- x> x2+1
& sindt = ( ) 2 _ (

& — =
(x +1)2 sindt  2x(1-x*)
Phuong trinh duoc bién d6i vé dang:

1 1

+ =
cost sin2t sin4t

& 4sint.cos2t+2cos2t =2

<> 2sint.cos2t =1—cos 2t <> 2sint.cos2t = 2sin’t < (cos 2t —sint)sint =0
N (1—25in2t—sint)sint =0 (sint+1)(2sint-1)sint=0

] 1 T 1
SSit=—-9t=—o X=—
2 6

NG

Vay: nghiém duy nhit cta phuong trinh d4 cho 1a: x =

sl

16./ Gidgi phwong tr‘lnh:1+§\/x— x? =x +4/1-Xx
Nhan xét: xv/1— X =X = X2 x+(1-x)=1

s .. |X20 x>0
Véi diéu kién: & < 0<x<1 (%)

1-x>0 Xx<1
bat: t:\/;+\/l—x,t20
Ta co:

:(\/;h/l—x)z <2(x+1-x)=2
= J2<t<V2,t>0=0<t <2 (%)
o t? = X+1-X+2x—x* =1+ 24x - X

2

= X=X = _1,t§—1vt21
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Tir () =1<t <2 (o)

t2 -1
StP-3t+2=0t=1vt=2

Phuong trinh d& cho tré thanh: 1+§.

Tu(e)=>t=1=>Vx-x*=0=>x=0vx=1
Vay: tap nghiém cua phuong trinh dé cho 1a$S ={0;1}

17. Gidi phuwong trinh:~y/2x% +5x+2 — 24/2%x° +5x — 6 =1

L5V

™

Diéu kién x4c dinh: 2x* +5x—6>0 <

Pit:y =+/2x* +5x-6 >0

= 2X* +5X—6=y* < 2X* +5x+2=y* +8
Phuong trinh da cho tré thanh: W—Zy =le \/m =2y+1 (o)
y?+8=4y*+4y+1
Hai vé ctia phuong trinh () déu duong, ta c6: <> 3y> +4y—7=0

y=1
< 7=>y=1
]
x=1
Do d6ta c6:2X* +5x—6=1<2x* +5x-7=0< y 7 (thoa)
2

Vay: tap nghiém cua phuong trinh da cho la: S = {—% ;1}

Nhén xét: ngoai ra véi diéu kién (*) ta c6 thé dat:u = 2x* +5x < 2x> +5x—u =0

Piéu kién: 25+8u>0<u > —%

Phurong trinh da cho tré thanh: Ju+2 —2Ju—6 =1 < Ju+2 =2Ju—6 +1
Véi u-620<u26,tacéiu+2=4(u-6)+1+4Ju—6
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< 4Ju-6=-3u+25
-3u+25>0

< 2
16(u—6)=9u” +625-150u

25

us—
= 3

9u?-166u+721=0

6<u<§
3

18./ Gidi phurong trinh: 53x3/x +33xYx =8
Phuong trinh d4 cho tuong duong véi: 53 3/x° +333/x* =8 < 5¥/x° +39x* =8
Dét:y=1\5/?v<’yiy20, ta co:
5y°+3y*-8=0
@(y—l)(5y2+8y+8)=0
oy-1=0cy=1
Do do taco:x? =1e> X =1 x =41

Vay: tap nghiém cua phuong trinh dé cho la: S = {-1;1} .

19./ Gidi phwong trinh: \/7——2+§:

X
Diéu kién: x = 0. Ta co phuong trinh d4 cho tuong duong:

J_ J_ —0= X 7 +6=0 (¥

bat:y = 5/? y # 0, phuong trinh (*) tré thanh:
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y=1
y3—7y+6=0®(y—1)(y2+y—6)=0<:> y=2 (thoay #0)
y=-3

5/;=1 x=1
= 5/;=2 | x=234 (thoax #0)

=3 [x=-3Y0

Vay: tap nghiém cua phuong trinh da cho la: S = {—33/5 1,234 } :

20./ Gidi phwong trinh: Vx + Vx+1—-+/x? + x =1

Dit:y =X +4/X+1,y > 0=> y2 = 2X +1+ 24/ X% + X
2_ —
<X+ X =yTZX1, y* > 2x+1

y?—2x-1

Phuong trinh da cho try thanh: y — =1y -2y+1-2x=0(e)

Véi diéu kién A'= 2x > 0, phuong trinh (e) c6 hai nghiém Ia:

ylzl—\/ﬂ; y2:1+\/5

. 1 .. [2 y?—2x-1
+V01:ylzl—\/ﬂ,OSXSE,taco:\/x +X=T=—\/5:>x:0
+ Vit y, =14+/2x = VX +x =/2x & x? +x=2x

) X
S X -x=0&
X

=1
Vay: phuong trinh dé cho c6 tap nghiém 1a: S = {0;1}

21./ Gidi phwong trinh: J4x-1++/4x*-1=1

1

X=>—
N 4x-1>0 1 1

biéu kién: , S x<-—=x=>2= (%

4x°-1>0 2 2

1

X=>—

2

Binh phuong hai vé phurong trinh d4 cho, ta c6:
(4x—1)+ (45 ~1)+2,/(4x-1)(4x* ~1) =1

& 2,[(4x-1)(4x ~1) =3-4x* ~4x =4—(2x+1)° (o)
Dit:y =2X+1=4x-1=2y-3, 4x*-1=y* -2y
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Phuong trinh () tré thanh:
2(2y-3)(y-2)y =4-y’
4-y*>0
< 2 2 2
4(2y—3)(y—2)y:(4—y2) =(y+2)"(y-2)
—2<y<2
odly-2=0
[4(2y-3)y=(y+2) (y-2)
—2<y<2

=i[y=2 oy=2
|y —6y*+8y—-8=0
(Hamsé g (y)=y® -6y’ +8y—8ldy gid tri 4m trén toan mién[-2;2])

Dodétacé:2x+1:2<:>x:%.

Vay: nghiém cta phuong trinh da cho la x = % .

22./ Gidi phirong rinh: \1+3/2x—x* +1-v2x—x =2(x~1)" (2x* —4x-+1)
2x—x>>0 0<x<2 0<x<2
1-v2x-x? ZOQ{\/ZX—XZ §1c>{2x—x2 <1
{ogxgz {OSXSZ

x2—2x+120c> (x—l)2 >0

Ta cé:\/l+ V2Xx— X +\/1—\/2x— X* = 2(x—1)4 (2x2 —4x +1)

Vi diéu kién: {

< 0<x<L2 (%)

1+ V2x—x +\/1—m=2[(x2—2x)+1]2 [2(x-4x)+1] @
Pit:t =2x— X%, t >0 <> t2 = 2x— X°

X -2x=-t & (x-1) =1-t* = 0<t <1 (*)
Phuong trinh (2) tro thanh: v1+t +v1-t =2(1—t2)2 (1-2*) 3)
Mt khac, voi moi t e [-11], ta c6:
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(Ve +\/1—t)2 — 2421 21+ 211 41—
= (Vv +\/1—t)2 > (1+ NIIRT )2
= Jl+t +/1-t >1++/1-t?
Talaico:0<y/1-t2 <1=1-1t2<+/1-t2
= 2-t?<1+/1-t?

=Lt +1-t 2 2-t? (4)
Tir (3) va (4), ta c6:

2(1—t2)2 (1-2t%)> 2"
< —4t° +10t* -8t +2>2—t?
c>t2(4t4—10t2+7)£0

<t2<0
o t=0, thoa (**)

x=0
Do dé ta cé:XZ—ZX:Oc{ ) (thda)
X =

Vay: phuong trinh dé cho c6 tap nghiém 1a: S = {0; 2}

23./ Gidiphwo’ngtr‘lnh:\/x+2+2\/x+1 +\/x+2—2\/x+ :XTJFS

Voi: x> —1,daty =vJx+1,y>0=>x=y* -1

2
Phuong trinh da cho trc”ythanh:\/y2+2y+1+\/y2—2y+1: y +4
214
oly+i+y-1=12
‘14
<:>y+1|y—]4:y2
A p y2+4 2 ,
+ Neéu:y>1,tacod: 2y = > Sy -4y+4=0<y=2, thoa

=x=3
2

y +4

+Néu:0<y<ltacod:2= o y=0=x=-1 thoa.

Vay: phuong trinh dé cho c6 tap nghiém 1a: S = {-1;3}

24./ Gidgi phwong trinh: x> + X +12/x+1 =36
Diéu kién xéac dinh: x >1
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Dit:t = y/x+1, phuong trinh d4 cho tro thanh: x* +12x 36 = 0. Xét phuong trinh

theo 4n t ta duoc:t = 66t
X
iy —6+ 6t , A fe s o
Vit = ,tac6:6=(6—x)t. Dox = 6 khdng phai la nghiém nén
X

t:6i hay v/ x — :6L. Binh phuong hai vé ta giai ra dugce x = 3.
—X —X

—6—6t

Vit = thi (x+6)t =—6 nén phuong trinh vo nghiém.

Vay: phuong trinh d4 cho ¢6 nghiém duy nhat 1a x = 3.

Nhdn xét: ta cO thé tong quat bai toan I&n thanh x* + ax + 2bv/x+a =b?, loi gidi cho
triweong hop tong qudt tiong tw 107 gidi trén.

25./ Gidi phwong trinh:/3x —2 ++/X—1 = 4X— 9+ 24/3x* = 5x+ 2
. 3x—-2=>0 ng
Vi diéu kién: = 3o x21 (M)
x—-1>0
x>1
bat:t =+/3x—-2+/x=-1,t>0 (**)
=t? =4x-3+2,/(3x-2)(x-1)

= 24/3x* —5x+2 =t> —4x+3

Phuong trinh da cho tro thanh: t = 4x—9+(t* —4x+3)

StP-t-6=0
t=-2
o
t=3
T (**)=>t=3
= 24/3X? —=5Xx+2 =9—-4x+3=12—4x
12-4x>0
o
3x2—5x+2:(6—2x)2

X<3

A 2
X°=19x+34=0
1<x<3

< x=2
Xx=17

S X=2
Vay: Phuong trinh d& cho c6 mot nghiém duy nhat 1ax=2.
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26./ Gidgi phwong trinh: (4x -1)vx® +1=2x" + 2x+1

Pat:t=vxX* +1,v6it >0 =t = x> +1.
Khi d6 phuong trinh c6 dang: (4x—1)x=2(x* +1)+2x—1<>2t* ~(4x—1)t+2x-1=0

4X—1%(4x-3
Taco:A=(4x—1)" ~8(2x~1)=(4x-3)" do d6 pt da cho c6 nghiemzt=#
(o1
X=—
{2x—120 2 5
t=2x-1 X=
3.,1_(9y_1)\2 x=0
o . o X +1=(2x-1) o { o 3
t:— 1 X:2 X:_g_
2 X} +l=" 4
4 X:—SE
L 4
A A A, s x X 3
Vay: tap nghiém cta phuong trinh da cho la: S = {—3 Z; 2}
27./ Gidgi phwong trinh: x* +3x +1=(x+3)Vx* +1
Pit:y=vx*+1, y>0= x* +1=y* -1
Phuong trinh d& cho tré thanh:
=X
y +3x=(x+3)y < yz—(x+3)y+3x=0<:>B_3

Viy:x/x2+1nény>\/x_2=|x|:> y # +X
Dodotacod:y=3< x> =y>—1=8< x =122
Vay: tap nghiém cua phuong trinh da cho la: S = {—2\/5 242 }

28./ Gidgi phwong trinh: 241 X — 1+ X +3y1- x> =3-X

Diéu kién xac dinh: ~1< x <1
Phuong trinh dé cho tuong duong: 1+X+2(1-X)—2v1-X +v1+x -3vy1-x* =0 (*)
bat:u=+/1+x >0, v=+1-x >0, khi d6 phuong trinh (*) tré thanh:
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u? +2v2 —2v+u—3uv:0<:>(u2 —2uv)+(u—2v)—(uv—2v2):0
Su(u-2v)+(u-2v)-v(u-2v)=0< (u-2v)(u-v+1)=0

[u—2v=0 Vi+x =241-x

< <
[v=u+l VI-x=+1+x+1
5x =3
[1+x=4(1-x 2
- @=x) | [(-1-2x) = 4(x+2)
1-X=X+2+2J1+X 1
- ~1<x<-=
2
=2 ng 3
3 X:g
S|4 =3 © X:J_r_?’ =
1 2 X:_ﬁ
1< _=
| 1= 2 —1§x<—i 2
Vay: phuong trinh da cho ¢ tap nghiém 1a: S = {—gg}

Nhdn xét: Ciing nhu trén chdc chdn nhiéu nguoi ciing sé thac mdc [am thé nao dé bién
doi dwoc thanh phwong trinh (*). Ta ciing dung hé so bat dinh. Ta can tima, B € R sao
cho:

—x+3:oz(\/1—_x)2+ﬁ(\/1+_x)2
& —X+3= (—a +,B) X+a+p . Bén ddy chdc dwgc roi nhi, ta tiép tuc giai nhu trén.
{—a+,3=—1 {azZ
= =
a+p=3 p=1
28./ Gidi phwong trinh: 4/x +8 + 4/x—7 =3
Pitu=4x+8>0<u*=x+8=x=u"-8
V=Ux-720= Vv =x-T=>x=V"+7
=u*-v*=15
u+v=3 v=3-u
Tacohequv=0 < <(u?-v?)(u*+v?)=15

u*—v* =15 u,v>0

v=3-u v=3-u
<5 (u=v)(u +v)(u2 +v2)=15© 0<u<3
u,v=>0 (u—v)(u2+v2)=5
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~18u” +36u—-32= 0
Yx+8=2 [x+8=16
Q{Vﬁ:l@{)(—?:l < x=8
Vay: phuong trinh d4 cho ¢6 nghiém duy nhat x = 8.

O Gidgi phuwong trinh: x> —X++/X* —x+9 =3
Pit: y=vx*=x+9,y>0

Giai phuong trinh ta duoc tap nghiém la: S ={0;1}
O Gidgi phwong trinh: \/x* —3x+7 = x*-3x-13

Pit: y=+vx*=3x+7,y>0

Giai phuong trinh ta nhan x =—-3va x = 6 lam nghiém phuong trinh da cho.

O Gidi phuong trinh: 3(\/2x2 11 —1) - x(1+ 3x +8v/2x2 +1)
bat:v2x*+1=t>1

Giai phuong trinh ta nhan x = 0 la nghiém phuong trinh d& cho.
O Gidi phwong trinh: (X+4)(6— X) = x> -2x-12

bat:y = /(x+4)(6—x)
Giai phuong trinh ta dugc tap nghiém 1a: S = {-3;5}
© Gidi phurong trinh: X +/(1-x?)” =X 2(1—x2)

V01dleuk1en —-1<x<1,tadat:x=sint, te

Téap nghiém cta phuong trinh d& cho la: S =

x _3%
NIRRT,

Diéu kién: |x|>1. Nhan xét ringx <0 =VT < 0= pt v8 nghi¢m, do d6 x >1

Dét:x=i, te(o;ﬁj
cost 2

O Gidi phwong trinh: X+
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Phuong trinh da cho 6 tap nghiém 1a: S = {i 2}

® Gidi phwong trinh: (x+5)(2-x) =3vx" +3x
Pit:y =+x*+3X,X<3 vx>0,y>0
Phuong trinh dé cho c6 tap nghiém 1a: S = {-4;1}
O Gidi phwong trinh: /X — 2+ v2x—5 +/x+ 2+ 3V2x -5 = 742
Dét:y:\/2x—5,ng,y20
Phuong rinh d& cho ¢ nghiém 1a x =15
® Gidi phwong trinh: Vx—1+~/x+3+2,/(x-1)(x+3) = 4-2x

bat:y =+vx-1+/x+3

Phuong trinh da cho ¢ nghiém duy nhét: x =1
O Gidi phuong trinh: x + 4 +/x— 4 +12=2(x+x/x2 —16)
bat:y=vx+4++Jx-4

Phuong trinh d4 cho c6 nghiém duy nhat: x =5

® Gidi phwong trinh: (x—3)(x+1)+4(x— 3),/)( ; +3=0

bat:y =(x 3)\/)(73 = y? =(x-3)(x+1)

Luu y rang: - Néux > 3thiy >0
- Néux <-1thiy <0

Phuong trinh d& cho c¢6 tap nghiém 1a: S = {1—\/3;1—x/1_3}

© Gidi phwong trinh: /2% + 2X+1 +~/2X° —2X+5 +~/2%° —6x+9 +~/2x° —10x +13 =5
Pat: 2x% + 2x+1= uc>2x2+2x+1 u=0

A'=-1+2u>0<=u>— :>\/2x +2x+1>—

Tuong tu, ta co:

N2XP—2Xx+5>21— \/7 A/ 2X° —6X +9>—
J2x2 —10x+13 z%:w >4.2 >5

Phuong trinh d& cho v6 nghiém.
© Gidi phirong mnh:i; —Jx-1
X_

Dat:y =X,y = 0= x = y?
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2
y2+§:y—lc> y -2y’ -2y=0

Phuong trinh tré thanh:

Giai phuong trinh trén ta dugc tap nghiém phuong trinh dé cho 1a: S = {0; 4+ 2\/5}

O Gidi phwong trinh: \/ \/——3 0

Dat:y=,/il,y>o: x-1_ 1
X— X oy

Phuong trinh d& cho ¢ nghiém 1a: x =%

® Gidgi phwong trinh: 232x—1=x® +1
Pitu=32x-1oud=2x-1<2x=u’+1
2u=x>+1
2x=u’+1

—1—J§,—1+J§,1}

2 2

Ta c6 hé dbi xing loai IT d4 biét cach giai: {

Phuong trinh d& cho c¢6 tap nghiém 1a: S ={

© Gidgi phwong trinh: 32— x =1-/x-1
Pitu=32-x out=2-x=x=2-0°
V=i'x-1>0 VvV =x-1=>x=v"+1
=u+vi=1
u=1-v .
ta dugc t4p nghiém phuong trinh dé cho la: S = {1,2;10}

2

Giai hé:1 |
u +v: =

© Gidi phuwong trinh: ¥x+12 +23/x-7=7
Dit:u=3x+12; v=3x-7
Phuong trinh ¢4 cho ¢6 nghiém duy nhat 1a: x =15

O Gidi phwong trinh:3J2—-x =1-+/x-1

Véidiéukién:x—120c>letadét:{ el

Jx-1

Téap nghiém cua phuong trinh d& cho la: S = {l, 2;10

u
\"

=32-x ul=2-x
vi =X

O Gidi phwong trinh: 3/(2— x) + i/(? + x)2 —3(7+x)(2-x) =3
Phuong trinh da cho viét lai: (32— x) +(¥7+x) ~3(7+x)(2-x) =3
5 {u =32-x {us =2-X
bat: <
V=

; = u+vi=9
Vi=T7+X

=37 +x

Tap nghiém ctia phuong trinh da cho la: S ={-6;1}
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O Gidi phwong trinh: X ++/4 - x> =2+ 3x/4— X’

u+v=2+3uv
Piat:u=X, v=+v4—x?, -2<x<2,v>0,taco hé:{

u’+v:=4

Téap nghiém cta phuong trinh d& cho 1a: S = {#;0; 2}
R 1 1
®Glalphwo’ngtr|nh:3§+x+ E_X:l
s iAo 1A 1
Vi dieu klen:XSE
U:3£+X u3—£+x
2 ) i u+v=1
bat: & n , ta cd hé: .
ve 2oy VV==-x,v>0 utvt =1
2 2
Tap nghiém cta phuong trinh da cho 1a: S = {—%;—%;%}
O Gidi phwong trinh: ‘/4)(2;9 =7x*+7%, x>0
2
.z . 7
Viet lai phuong trinh: 4X—+9:7 x+E —Z,dét:y+£: 4X+9,y>3 7
28 2) 4 2 28 2J7
y+£:7x2+7x
Khi do ta co hé:

+£2_4x+9
Y *5) T 28

Nghiém duy nhat ctia phuong trinh d4 cho 1a: x =

J50 -3
7

O Gidi phwong trinh: x* +1=23/2x -1
3 N 2 \ n X3+1=2y
Dat'y =2x -1 &y’ +1=2x, phuong trinh chuyén thanh hé:{ 1o
y®+1=2x

—1—J§,—1+\/§,1}
o ,

Téap nghiém cta phuong trinh d& cho 1a: S = { 5

O Gidi phirong trinh: x/35— X° (x Y35 ) ~30

Xy (x+y)=30

Da_“lt:y=x3/35—x3:>X3+y3=35,khidétac<’)hé:{3 s _q
X +y =35

Tap nghiém phuong trinh dé cho la: S = {2;3}
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