PHUONG TRINH - BAT PHUONG TRINH - HE PHUONG TRINH

Kién thire can nho:
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Vi du 1: Giai phuong trinh: \/x+1—-+/x—-2=x-1.

HD: bién doi sao cho hai vé khong 4m r6i binh phuong dua vé dang co ban.
Vi dii 2: Giai phuong trinh: 4x> —x +4+3xy/x> +x+4 = x* —2x.

HD: bién ddi hai vé, dat ¢ =/x* + x+4 dua vé dang ding cép.

1 1
Vi du 3: Giai phuong trinh: —+ == 2.
X Al-x

HD: bat x =sin« , lugng giac hda phuong trinh.
Vi du 4: Giai phuong trinh: 232x—1=27x =272 +13x-2.
HD: Dung don diéu.
Vi du 5: Giai phuong trinh: ()c+3)\/2)c2 +1=x"+x+3.

HD: Dung lugng lién hiép.

Vi du 6: Giai phuong trinh: ~/x> —4x +20 + Vx> +4x+29 =/97 .
HD: Dang nay hiém gip, xét hai vecto c6 toa do thich hop roi dwa vé do dai.
Vi du 7: Giai phuong trinh: x> +3x—1++/x’ =3x-2 =0.
HD: Bién d6i vé dang ding cip, chu ¥ ddu. (Lam nhiéu thoi!)
Vi du 8: Giai bat phuong trinh: (x2 —3x)\/ 2x>—=3x-22>0.
HD: Dang co ban.

rr2l-fl

Vi du 9: Giai bat phuong trinh: :
4-x

HD: Chia khoang theo diéu kién va giai binh thuong.



2(x* -16 _
Vi du 10: (A-2004) Giai bt phuong trinh: (—3) +fx—3> 7—x3 .
xX— xX—

Vi du 11: Giai bétphuong trinh: \/x2 —8x+15 +\/X2 +2x-15< \/4x2 —18x+18.
HD: Chia trudng hop theo diéu kién xac dinh.

Luwu y: Thuong thudng cau 9 diém trong dé thi PTTH Quéc gia 14 cau giai phuong trinh, bat phwong trinh hay hé phuong
trinh. Theo ¥ kién c4 nhan cua toi thi phuwong trinh 13 nén tang cho cac dang con lai, bit phuong trinh ké thira phuong trinh
nhung mang mau sic cua xét ddu 1a chu yéu con lai 1a cac phép bién ddi. Hé phuong trinh 14 dung hoa cta hai (nhiéu)
phuong trinh. Noi chung c4i khé cua cac bai toan nay ndm & kinh nghiém giai ctia cac ban va do ¥ dd két hop cac phuong
phap cua tac gia! Cac vi du trén ddy 1a cac dang thudng gip clia “bai toan 9 diém” trong bai thi PTTH Qudc gia. Cling xem
mdt s6 cau tham khao nhé!

Bai 1. Giai phuong trinh: v/7x—x° —1 (\/;+\/13x—2x2 —2) = \/;(x—l).

Hwéng din

Pidukién: 1< x <

1 2 1
Phuong trinh da cho tuong truong voi: 7—x——[1+ 13—2x——]:\/;—— (1)
\ xN x Jx

1 1
Pitt=vx-——==x+——2,tr(I)suyras>0.
X

NP

Phuong trinh (1) tré thanh:
\/7—(t2+2)(1+\/13—2(t2+2)):t

<:>\/5—t2(\/9—2t2—1):t—2 5_¢

(8—2t2)\/5—t2 5¢2 20
Jo-202 41 t+25-¢
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Vi + >0vat>0nént=2.
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Suy ra: oo c 2o 2fx 120 Jx =142 < x=3+242.
X

N

So sanh véi didu kién d& bai, két luan: x =3+2+/2 .



Nhén xét: Bai toan nay rt hay ¢ chd chia hai vé cho x méi c6 thé dua vé dang quen thudc 1 két hop gitra an phu va lién
hiép, co dinh dang dén mot chiit ciia phuong phdp danh gia biéu thirc nhung khong qua kho. Tiép tuc voi mot bai nita ve
phuong trinh ciing rit hay lién quan dén tinh don diéu.

2
4 +2 _8
Bai 2. (PTTH Qudc gia 2015) Giai phuong trinh: % = (x+1)(Vx+2-2).
X —4ZX+

Hwéng din
Diéu kién: x>-2.
Phuong trinh tuong duong voi:

(x—2)(x+4)=( ) x=2
x*—2x+3 Jx+2+2
x+4 3 x+1 B

(x—1)2+2 Jx+2+2

<:>(x—2)

x=2
& x+4 x+1 0 (*)

(x-1f +2 Jx+2+2

Nhin k§ phuong trinh (*) ta thdy mot nét dep nhu phép bién d6i sau:

(x+2)+2  x+1
(x—1)+2 Vx+2+2

@[(ﬁ)2+2}(m+2):[(3€—1)2 +2}[(x—1)+2} (**)

Xéthamsd: £ (t)=(£ +2)(t+2),6>0= f'(t)=2e.(t+2)+£ +2= £ ()>0,Vt >0

x>1 x>1
{ <:>)C=3+\/B

x+2=x"-2x+1 x*=3x-1=0 2

(**)Qf(M):f(x—l)@ x+2=x—lc>{
34413

Két luan: x=2,x = .

2

Nhan xét: Bai toan niy hay & chd sau khi lién hiép xong phan dong hoc tro s& 14n cin & chd dung don diéu, nhung néu lam
quen cac ban s& d& dang thay 16 dwoc chd bi 4n nay. Phan 16n hoc tro nim 2015 — 1a cac anh chi trudce ciing gip tinh trang
tuong trr nén néu khong rd thi cling khong sao. Tiép theo ddy 1a mot bai ciing nén luu ¥.

Bai 3. Giai phuong trinh: x2—2(\/15—x2 +x):15—3 15— %% —4/x .

Hwéng dan
Pidu kién: 0< x < /15 .

Phuong trinh twong duong voi:



15— =3Jx 15— —ax+2(V15 -2 +x)=0 (1)

bit u =\/15—x2,v=\/; : (1)<:>u2—3uv—4v+2(u+v2)=0<:>u2—(3v—2)u+2v2—4v=0.

u=2v

A=(3v=2) -4(2" —4v)=(v+2) :{u:v_z.

Cu=2ve15—x? —2Jx & x=-2+4/19 (nhan)vx=—2—x/E (loai).

u=v-2o15-x =Jxr—2 V15— +2=x © 4/15-x* +19-x=0.
Co0<x<V15=19-x>0=415—x> +19—x>0=4415—x> +19—x =0 v6 nghiém,

Két luan: x =2 +\/E .

Nhén xét: Bai toan hay ¢ chd dit an phy va do mdi twong quan cta cic 4n phy bang denta ctia mot phuong trinh bac hai
theo mot an nao do thich hgp. Cac ban nén luu y dang toan nay.

Bai 4. Giai phuong trinh: \/4—x2 +23/x4 —4x’ +4x* = (x—l)2 +1—|x|.

Hwéng din

Diéu kién: 2 < x<2.

Phuong trinh twong duong voi:
|x|+\/4—x2 =x’ —2x—213’(x2 —2x)2 +2(1)
Cé: (|x|+\/4—x2 )2 = 4+2|x|\/4—x2 >4, Vxe [—2;2] = |x|+\/4—x2 >2,Vxe [—2;2]

C6 dAu “="khi va chi khi x=0vx=%2 (2). Dt t =3/x* -2x =t e[-1;2],Vxe[-2,2].
0

Khi d6 vé phai ctia phuong trinh (1) la: f(t) = -2 +2te [—1,2] = f'(t) =3 —4t= f'(t) =0 4.
3

Ham s6 f{z) lién tuc trén tap xac dinh cta nd nén: f(—l) = —l,f(O) = O,f(ﬂ] = %,f@) =2= f(t) <2te [—1,2] :

3
Tacd: x° — 2)6—2,3,()62 —2)6)2 +2<2,Vxe [—2,2].

Dau “=" xay ra khi va chikhix =0v x=+2 (3).
Tu (2) va (3) cho ta: phuong trinh ¢6 ba nghiémlax=0v x=12.

Nhan xét: Dang dénh gi nay cac ban it gip va n6 ciing hoi ric rdi, nén lwu tim. Dang nay khong c6 kinh nghiém gi dé hoc
ma kinh nghiém 1a do cac ban giai nhiéu thoi!



Bai 5. Giai phuong trinh: —2x° +10x> —17x+8 = 2x*/5x —x° .

Huwéng dan

Ta nhan thdy x = 0 khong 1 nghiém ctia phuong trinh.

. 10 1 8 /5
Ta chia 2 vé ctia phuong trinh cho x°, taduqc:—2+———7+—:23 —-1.
X

2 3
X X X

1
bitt = —,t # 0 phuong trinh trg thanh:
X

24106177 +87 = 2356 —1 & (2 1) +2(2t—1)=(%/5t2 —1)3 +23/5°7 -1 (1).

Xéthamsé: f (1) =0 +2t= f'(1)=3"+2= f'(1)>0,VteR

t=0
(1)<:>f(2t—1)=f(3 5t2—1)c>2t—1:\3/5t2—1 & (2-1) =50 - 18 -177 +61=0| 171097 .
f=——
16
=0 logituonghopnay, 1=V L 17=NOT 1707 174407
16 12 16 12
, 17 ++/97
Két luan: Phuong trinh da cho c6 nghiémx = T\/_ .
4732 +14
Bz‘li6.Giéiiphu0ngtrinh:x +7i€ _; x+6:3—3x2—7x+5+1.
— 24X

Hwéng dan Phuong trinh tuong dwong voi:
X +7x*+14x+6= (1—2x) J-3x> =Tx+5

& (x+2) +x +4x=3= (1-20) (1-2x) (x+2) - (x> +4x-3)

biat a :x+2,b:{/(1—236)(x+2)—(x2 +4x—3) . Ta c6 hé sau:

b3=(1—2x)a—(x2+4x—3) b—a=0

¢ =(-2)a-(eraxs) RIS

3 41-2x=0
4
_ b=a < -3x*7x+5 = x+2 1ap phuong hai vé ta duoc ba nghiémx=—3vx:—3i2\/§.

bY 3
_ (a+§j +Zb2+1—2x:0 10 rang 1a v nghiém nhé!

Két luan: Phuong trinh ¢6 nghiém 1a x =-3v x=-3+ 2\/5 .



Bai 7. Giai phuong trinh: 5(1 +1+x ) =x’ (4x2 —25x+ 18) .

Huwoéng din Diéu kién: x > —1. Phuong trinh twong duong véi:

5451+ x° =4x* —25x% +18x2
& 25x° +25+ 541+ x> =4x* +18x2 +20
258 +25+ 51+ x° =4x> +16x° +16+2x> +4

& (s 1+x3)2+5 rx' =220 +3) +26° 43 (1)

Xéthamsd: /' (t)=1>+1,6>0= f'(¢)=2t+1= f'(¢) >0,V >0

() /(157 )= (22 +4) & 5V1x7 =2(x +2) @ 5\[(r+1) (57 —x+1) =2[ (¥ =+ 1)+ (x+1)]

Pit u=~x+1L,u>0; v=+x*—x+1,v>0, ta duoc:

5uv:2<uz+vz)<:>2uz—5uv+2v2 =0 u=2vhayv=2u.

u=2v&Jx+1=2Jx"—x+1 < 4x* —=5x+3=0 (v nghiém)

_l’_
v=2usx’—x+1 :2\/x+1<:>x2—5x—3:0c>x=5_;/§.

5+./37
>

So sanh diéu kién dé bai, két luan: Phuong trinh c6 nghiém la x =

Nhén xét: Bai toan thoat nhin ¢ vé ngin ngin nhung ciing kho khan trong khiu xir Iy tinh hudng ma tac gia dat ra. Bai nay
hay & chd phoi hop don diéu va an phu dua vé dang cap, s& co nhiéu ban giai dén phan nira ra duoc hai ham bang nhau roi
giai lung tung nén s& kho 1ong ma chu toan ca bai!

-2+l =27(2.8' -3.2"+1).
216" —2.4" +1

Hwéng din  Phuong trinh twrong dwong véi:

Bai 8. Giai phuong trinh: log,

log, (4 =2 +1)~log, (2.16" —2.4" +1) =2.16" ~3.4" +2
e log, (4" =27 +1)+4" =2 +1=log, (2.16" = 2.4" +1)+2.16" —2.4" +1 (1)

Xéthamsd: /(1) =log,t+1,t>0= (1) = +1= f'(¢)>0,Vt>0.

t.In2

(e f(4-2"+1)=£(2.16 =24 +1) © 4" =2 +1=2.16" - 24" +1 22" =327 +2" =0

o2 (2 —1)[2)‘ —_“*B](z)‘ + 1+*6]=0
2 2




2° =1 x=0

< ~14+3 9] 2(—1+\/§j

x _ =lo
2 5 g >

Két luan: Phuong trinh c6 nghiém lax = 0, x =log, ( 5

—1+\/§j.

Nhén xét: Bai toan nay khong qua kho nhung t6i man phép dua vao dé 1am mot duong dan cho bai luyén tap duoi day!
Manh dang lam bai nay nhé, d@ bai chi 1a 1am nhidu cac ban thdi!

. 16x> +96x + 208
> J12x+16 +/45x + 81

Bai tap: Giai phuong trinh: x> + 9+ lo =23x+4 +3/5x+9 —6x.

; 14
Bai 9. Giai bat phuong trinh: 2x + 5Jx > 11+ >
x —

Huéng din Diéu kién: 0<x#2.

x—2 7\/;

Bét phuong trinh tuong duong: 2(x—2) +5Jx > Ix =2 +5>

x—2 \/; x—2

(x = 0 khong thoa man bat phuong trinh)

t>1
x—-2 7 26 +5t—7
bitt=———,tacéd:2t+5>—=>——>0(2t+7)(t-1)>0& .
! Jx 1e0 t t ( )(=1) —%<t<0
_ Jx+1)(Vx -2
+t>1<:>x 2>1<:>( )( >>0<:>\/;>2<:>x>4.

NE NE

7 7 x— O<x<?2 1
+ ——<t<leo-——<—<0= S —<x<2.
2 2 Jx (J}+4)(2J}—1)>0 4

. . 1
Két luan: Bat phwong trinh ¢6 nghiémx > 4, p <x<2.

Bai 10. Giai bat phuong trinh: v/2x +3 +~/x+1 < 3x+24/2x* +5x +3 —16.
Huwéng din Piéu kién: x > —1.

r 2
Bat phuong trinh twong duong véi: N2x+3+0x+1< (\/2x+3 +\/x+1) -20.

t>5 (nhan)

Patt =v2x+3++x+1,t>0.Taco:—t* +1+20< 0 <
r<-4 (loai)



_{—3x+1<0
1
2x2 +5x+3>0 x>—
1>5V2x+3+Vx+1>5 2402x2 +5x+3 > 3x+1 < s l50 = 3 )
— >
X+l x<13-645
| —x*+26x+11<0

. . 1
K&t luan: Bat phuong trinh ¢6 nghiém la x > 5 .

Bai 11. Gii bt phuong trinh: /22 +6x —8 +~4/2x> +4x—6 —3x+4 —3J/x+3-1>0.
Huwoéng din Piéu kién: x > 1. Bat phuong trinh trong dwong voi:

L= +d+ 2(x—1)fx+3-3Jx+4-3Jx+3-1>0
<:>\/2(x—1)(\/x+4+\/x+3)—3(\/x+4+\/x+3)>1
& (Vrra+x+3)({2(x-1)-3)>1

3> !
Jx+4++x+3

& J2(x-1)=3>+x+4-+/x+3
11 11
2(x-1)-3>0 Xx>— s x>

( 2()6—1)—3)2 > (Vara - x+3) - 32(x—1) < ¥ +7x+12 -

& 2(x—1)—

= x>6

= =
x<5
x2=11x+30>0 {

x>6

Két luan: Bat phuong trinh c6 nghiém x > 6.

. 3 .
Bai 12. Giai bat phuong trinh: al - —1<1 > - (Rét don gian nhung khong ai chi bao thi cling kho khan)
I-x - X
Huwong din Piéu kién: —1 < x <1.
. 1-x"+x° 3 2 3
Bat phuong trinh trong duwong voi: al 2x > al = al = al +2>0.
1-x 1-x° I-x" J1-»7
5 X o [t<1
biatr = .Taco:t"-3t+2>0= .
V1= 2 £>2
{x<0
1-x*20 2
t<le <loVl-¥’>xo <:>—1<x<£.
1-x° x20 2
| 2x* <1




x>0
1>2& >2&x>2\1-x" &4 <:>x>£
1—x? 5x° >4 5
So sanh diéu kién dé bai, két luan: Bat phuong trinh ¢6 nghiém: —1<x<§\/i<

Bai 13. Giai bit phuong trinh: V4x” +3 + 6x—1>y/4x> +15 .

Huwéng dan Bat phuong trinh twong duong véi:

VAX* +3-2+6x-3+4—~4x> +15>0
4x* -1 1-4x°
& ——+3(2x-1)+————20
Vé4x* +3+2 ( )

4++/4x* +15

<:>(2x—1)( L S jzo (1)

NAxX* +3+2 4++/4x7 +15

Ta co: V4x2 +3 +6x—12>4x> +15 < 6x—1> /4x> +15 —/4x> +3 >0:x>%32x+1>0.

Viv4x® +3+2<4++/4x> +15 nén el Al

VX +3+42  4+4x7 +15

Dods——=tl L, 2xH] >0:(1)<:>2x—120<:>x2%.

VA 4342 d+~4x> +15

. . 1
Keét luan: Bat phuong trinh c¢6 nghiém x > 5 .

Bai 14. Giai bit phuong trinh: x° +5x < 4Ll+ o /x(x2 + 2x—4)J .

e | 1=Bsx<0 .
Huwdéng dan Diéu kién: . Bat phuong trinh twong duong véi:

x2—1+\/§
41/x(x2 +2x—4) > x’ +5x—4<:>(x2 +2x—4)—4\/;.\/x2 +2x—4+3x>0

T6i day 1a dang dang cip, cac ban giai binh thuong nhé!

Pép én: S:[_l_\/g’o]u[_1+2\/ﬁ’7+;/gj |

x—3 <2\/9—x
3Wx+1+x+3 x

Bai 15. Giai bat phuong trinh:

Huwoéng din Piéu kién: —1 < x <9, x # 0. Bat phuong trinh trong dwong voi:



x2—3x—zﬂ(x+3+3M)<
x(x+3+3ﬁ) -

(x+3) =9(x+1)=20—x(x+3+3Vx+1)
x(x+3+3ﬁ)
(x+3+3ﬁ)(x+3—3Jx+1)—2J9—x(x+3+3M)
X x+3+3\/m
( )

- x+3-3x+1-29-x <0

X
X+1-3Jx+1+2-29—x
= <0

= <0

<0

=

X
Jx+1 W x+1=-3)+2(1-v/9—x _ N
Rt ( ) ( )£0<:>x 8 X+l + 2 <0< 0<x<8
X x \Jx+143 1-4/9-x

So sanh diéu kién dé bai, két luan: Bt phuong trinh c6 nghiém0 < x < 8.
Nhan xét: Tuy bai toan khéng ram ram ro rd nhu nhitng bai khac nhung dé truc duoc mau thi khong phai dé dau nhé!
X —x—232x+1

Jx+1-3

Huéng din Diéu kién: x > —1, x # 13. Bat phuong trinh trong dwong véi:
P _x-— -23 2_ +2 +1-2
e ¥ ox=646-2x41 = a6 )(Va )(*)
2x+1-3 J2x+1-3 A2x+1-3

Vira ¢6 cin bic ba va cin bac hai thudng thi ta nén nghi dén dung don diéu, luu ¥ nho ta s& giai bai toan trén khi truc miu
bang chia truong hop ; dé dang thdi, ta co ngay phép bién doi sau:

Bai 16. Giai b4t phuong trinh: /x +1 >

Truong hop 1:/2x+1-3>0< x>13
(*) = (2x+1)+2x +1 2 (x+1)x+1++x+1(*%)

Xéthamsé: f(¢) =0 +t= f'(t)=3+1= f'(t)>0,VieR.

(**)<:>f(\3/2x+1):f<\/x+1)<:>\3/2x+1 > x+1l e (2x+1) 2 (x+1) & x< _1_2\/§v0£x£

So sanh diéu kién cua TH1, vo nghiém.

Truong hop 2: J/2x+1-3 <0< x <13. Giai twong tu, ta duoc:



2x+1<x+1 < 1 <::>—1Sx£0\/x21+\/g )
2

(2x+1)" <(x+1)

So sanh diéu kién ctia TH2, ta duge: —1<x<0v <x<13.

1+\E
2

Két luan: Bat phuong trinh c¢6 nghiém la—1<x<0v <x<13.

1+\B
2

Nhan xét: Bai toan nay con kho khin hon ca Bai 15 cac ban nén luu y nhé! Tiép theo ddy 1a mot s bai tap tu luyén.

BAI TAP TU LUYEN

Bai 1: Giai phuong trinh: \/3)(?3 +2x°+2 +\/—3)c3 +xX°+2x-1=2x"+2x+2.
HD: Péanh gia hai cin thirc bang BDT Cauchy. bS: x=-1.
Bai 2: (PTTH Qudc gia 2016)

3

2
Giai phuong trinh: 3log’ (\/2+x +\/2—x)+210g1 (\/2+x +\/2—x).10g3 (9x2)+(1—log1] =0.
! 1

. 2317
HD: Dang dang cap. bS: x= Tf .

. 4-8x+9x”
Bai 3: Gidi bt phuong trinh: [2 —3)(2\/%1 —1) > 4=8x49¢

X 3x+2+2x-1
HD: Tuong tu nhu bai 15. PS: x=1.
Bai 4: Giai bat phuong trinh: V7x+7 +7x+6 +24/49x> + Tx—42 <181—14x .
: 6

HD: bit 2 an phu. DS:;Sx<6.

X +4x? +3x—2(x+3)\3/2x+3

(V2x+3-3)(Vx+4+1)

HD: Tuong tu bai 16. bS: S =|‘_1;\/§;—1Ju\‘_1—;\/§,12].

Bai 5: Giai bt phuong trinh: (Jx+4 —1)Jx+ 2>




Phan tiép cdc ban sé lam quen véi mot s6 dang thuwong gdp ciia bai todn hé phuong trinh la xong chuyén dé vé cdu 9 diém
trong dé thi PTTH Quéc gia. Theo quan diém riéng ciia t6i, cdu hé phicong trinh cé vé dé thé hon so véi hai dang trén la
phurong trinh va bat phirong trinh. Tuy nhién tiwy theo ¥ d6 ciia cdc gid ma cdc ban bi hay khéong bi. Binh tinh khi gdi cdc
bai todn nay la diéu tat yéu!

x+y+xy=3 .
HD: Thé binh thuong.

2

Vi du 1: Giai h¢ phuong trinh: 5 .
X y+xy =2

Vi du 2: Giai hé phuong trinh: HD: PT trén c6 dang dang cép.

2y +2x\1-x =3Jl-x -y

Vi du 3: Giai hé phuong trinh:
y=2x" =14 2xp/1+x

HD: Dung don di¢u ¢ PT trén.

Vi du 5: Giai hé phuong trinh: HD: Chia hai vé cia mdi PT cho x°.

1/x+2y+1—2x=4(y—1)

HD: Dung an phu.
x4y’ +2xy =17

Vi du 6: Giai hé phuong trinh:

Vi du 7: Giai hé phuong trinh: HD: Dung 2 4n phuu =x+y, v=x—y.

. 2x* —y* =Tx+2y+6=0
Vi du 8: Giai hé phuong trinh:

l+2L =2(x2 +y2)

x .

Vi du 4: Giai hé phuong trinh: g . HD: Cong trur hai ve.
y

X +12X°y—6xp° +y’ —2x+2y = 0
HD: Bién d6i hop 1y PT dudi dé thu dugc thira sé chung y—x.

7@—1=y(\/ﬁ+1)

(x+1)y2+y\/x+1 =13x+12.

\/4x2 +3xy-7y" +4(x2 +5xy—6y2) =/3x" - 2xy-)°

3x° +10xy +34y* =47

Vi du 9: Giai hé phuong trinh: HD: Rit+/x+1 &PT trén ri thé vao PT dudi.

Vi du 10: Giai h¢ phuong trinh:

HD: Chuyén vé rdi lién hiép & PT trén.



Cdc vi du néu trén la cdc dang thwong gdp trong khi gidi hé phuong trinh. Ban chdt cia cdc bai todn theo quan diém cd
nhan la mot dang bai tdp tich hop cac ky nang tu’ vzec giai phuong trinh. Nhin chung cdc dang nay khi cho di thi sé dé tho
hon vi sé luén luén cé mét phwong trinh lam cau néi cho 10i gzaz cua bal toan. Du’oz day la mot s6 dang bai todn hay ma
cdc ban nén tham khao. Mot heu ¥, & phan nay téi chi gidi chi tiét mdt so cau can thiét néu né lam khé nguwoi gidi ¢ cd hai
phuwong trinh, con cac cau con lai chi la duong dan dé cac ban tw lam viéc.

el 6y=4) 435 (3y=4)+8+2(x+y) = (x+y) +4(1-x)+2 (1)

Bai 1. Giai hé phuong trinh:
P3x—xp+22—\1-y =x> -2y +3 (2)

Huwéng din

Dé bai chi ¢6 tac dung gay rdi nguoi giai thoi, cac biéu thirc dong dai chi 13 cac b phan clia mot hang dang thirc va néu dé
v k¥ ban dé dang c6 dugc phép bién ddi sau:

1)<:>\/(x+3y—2)2+4+(x+3y—2):\/m+(y—x).

Xéthamso: /(1) =V’ +4+16,t20= f'(1) =

- +1= f'(¢)>0,vt>0.
" +4

Do @6, ta co: f(x+3y—2):f(y—x)<:>x+3y—2:y—x<:>y:1—x.

Thay vao phuong trinh (2), ta duoc:

N +2x4+22 —Jx =x? +2x+1
S +2x+22 - 5+1-x =x>+2x-3

x*+2x-3 1—x

o +
NP H2x+22+5 1+/x
(x+3)(x-1) . 1—x

+3)(x—1
<:>\/x2+2x+22+5 1+/x =(3)(x)

=x"+2x-3

1 1
o (x=1)| ——=+(x+3)| 1- =0
( )1+\/x ( )( \/x2+2x+22+5]

A

B

Vix>0nénA>0vaB>0.Dod6 x=1= y=0.
Két luan: Hé phwong trinh c6 nghiém (x,y) lé(l,O) .
4x° :(\/l+x2 +1)(x2 — ) +3y-2) (1)

(x> +5) +2014)7 +2015= 2" +4030y (2)

Bai 2. Giai hé phuong trinh:




Bai toan chi 12 xu thé ctia nim 2015, ché bai phi hgp véi nim on thi vay théi. Ca nhan i c6 thé ché tac lai cac hé s cho
pht hgp véi ndm nay nhung ding trén tdm theé nguoi viet chuyén de thi can ton trong tac gia, do la diéu tat yéu. Bai toan
nay hay & phan danh gia, cic phan con lai néu ban 1am tdt cac bai toan & trén thi khéng c6 gi kho khin ca!

Huwéng din

2

(2) = (¥ +)*) —(x*+37)=-2015(y-1) 0= 0<x” +)” <1= [x]< L]y <1.

y

+ Xét\x> +1-1=0< x =0, thay vao hé co:

{—y3+3y—220 <::>{—()7—1)2(J""2):()

»* +2014)” +2015 = 4030y y4+2014y2+zo15:4o3oy©y:1'
+Xétm—l¢0:>x¢0,nhénhaivécﬁa (l) chom—l co:
(l)<:>4x2(\/ﬁ—l)=x2(x2—y3+3y—2)
@4(\/m—1)=x2—y3+3y—2
S1+x" —4\l1+x> +3=)"-3y+2

& (Viex -1)(Ji+x =3)=(v+2)(>-1)" (3)
sménm—bo,m—ko:(m—ﬁa)(m—l)<ova(y+2)(y—1)2 >0.

Do d6 phuong trinh (3) vo nghiém.

Vi|x| <1,

y

Két luan: Hé phuong trinh ¢6 nghiém(x, y) 1a(0,1).

5 X
+ =(y+2 +1)(y+1 1
Bai 3. Giai hé phuong trinh: e (v 2)y(x+1)(y+1) ().

3x? —8x—3=4(x+1)\[y+1 (2)

Huéng din Diéu kiénx > -1,y > 1.

X +xt+x
1 -
( )C> 1+x

x2+x(x+l)_ N "
C:)(x—kl)—xm_(y 2)fy+1

(o) (i )

Xéthamsd: /(1) =0 +1= f'(¢)=3+1= f'(1)>0,VieR.

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



Do @6, ta co: f(ﬁj:f(dy+l)<:>ﬁzdy+l = x > 0. Thay vao phuong trinh (2), ta co:

2Wx+l=x-1
3¢ —Br-3=duxrl o (2e-1) =(x+2xr1 ) | T
2dx+1=1-3x
x>1 x>1
+ 2Ux+1=x-1< ) = <:>x:3+2x/§.
X—6x-3=0 |x=3+2{3
1 x<l
< - - _
+2Ux+1=1-3x & x_3 & 3 \/7<:>x:5 29@
0x’~10x-3=0 |x=2E2V13
9
Vix>0néntanhénx=3+2\/§:>y:4+23\/§.

Két luan: Hé phwong trinh c6 nghiém(x, y) 1:31[3 + 2\/5 s

4+3\/§
2 J

x—20x" =2x+4=y+1-2y*+3 (1)
\/4x2+x+6—5\/y+2:\/xy—2y—x+2—2y—|x—2| (2)

Bai 4. Giai hé phuong trinh: {

Huéng din Diéu kién: y > -2 Vé(x — 2)(y —1) 20.

Bai toan nay dé dang thay don diéu ¢ PT (1) nén ta co:
(1) & (x=1)=2y(x=1)" +3 =y -2y +3 .

Xéthamsd: /' (t)=1-2N* +3 = f'(t)=1- 2

N2 +3

Xét [(1) <0V +3<2t o t>1= f'(1)>0 <1,

= f'(¢)=0=>1=1.

Dua trén diéu kién, ta co:

. -2>0 -1>1
+ Néu {;—1203{;6/21 thif(x—l)zf(y)@y:x—l.

+ N x—2£0:> x_lglth‘f( )= f(v) e i
x—1)= =x—1.
MNy-1<0 71yt )=y

Thay vao PT (2) ta c6:



x+1=0=x=-1

VA +x+6+1-2x=~/x+1 (4)

Jax +x+6-(1-2x) = 5\x+1 (3) \/ﬁi(l—bc) =5x+1 @{

1
>

Tu (3),(4) chota:24/x+1=2x-1< x_2 ©x=2+2ﬁ.

4x* —-8x+3=0
Két luan: Hé phwong trinh c6 nghiém (x,y) 13‘1(—1;—2),[24_2\/7 ,gj .

2

o x—y—lzlnw (1)

Bai 5. Giai hé¢ phuong trinh: X +2x+2

63y+2(y+1) y+1=2x"-y-7 (2)

Huwéng din

Chic cac ban con nhé Bai 8 & phan phuong trinh. Ap dung ba d6 vao PT (1), ta d& dang ¢6: x =y +1.

Thay vao PT (2) ta dugc: 63/x—1+2xy/x+2 =2x> —x+38 (3)

Xétx <1 ¢6: 63x—1+2x4/x+2 <243 <7 <2x* —x+8 nén PT (3) vo nghiém trén khodng(—o0,1] .

2
Xétx>1 0ot 63/x—1+2x3x+2 S2[(x—1)+1+1]+x4+()2c+2) -2 +1§x+4.

2
Xe’tL;stzkas@M —12x+1220<:>%(x—2)2 >0.

C6 dang thirc khi va chi khix=2=> y=1.

Két luan: Hé phuong trinh ¢6 nghiém (x, y) la (2, 1) .

24y, J(z_zjmy)_l 0

Bai 6. Giai hé phuong trinh: Xy y X

\/(x+1)2 +xy+3x+2y+5—2x1/x(y+3) :\/;+\/)T3 (2)

Huéng din Diéu kién: x >0,-3< y=0.

(1) & 2x* +xy+4)° :4\/(2x—3y)x(x+y)y

= (4xy+4yz)+(2x2 —3y) = 4\/(2)(2 —3y)(4xy+4y2)

<:>(\/4xy+4y2 —\/2x2 —3)/)2 =

0



<:>\/x—«/x y+3))2+2(x+y+3 Vx+y+322x+y+3
S x+y+3+2x(x+y+3)=2 x+y+3)<:>(«/;—~/y+3)2SO

Két hop hai diéu kién trén ta suy ra duoc hé c6 nghiém duy nhét.
Ma x =4,y =1 thoa hé¢ phuong trinh.
Két luan: Hé phuong trinh c6 nghiém(x, y) 1a(4,1).

Nhan xét: Cac bai toan dung phuong phap danh gia & dang nhu trén cho phép ngudi giai nhdm nghiém néu 1y luan chit ché
vé mbi tuong quan giita cac phuong trinh. Tuy nhién phai giai rat nhiéu thi cac ban méi c6 thé truy ra dugc dang nay.

470 g P 1= y—a =y -8y +17-3dx (
Bai 7. Giai hé phuong trinh: 3y" —35y+88 _ Jx-2 (2)

(sz +;x—3j(\/yT4+2) N

4 x <A “ A 1
Hwéng dan Dicu kién x > ﬁ,y >4,

(1) 4770 42 +1430x =404 J(y—4) 4143y —4 .
Xéthamsd f(1)=4" "+ +1+3J6,t20= £'(£)=2t4"* Ind+—— >0,Vi>0.
(=4 (- NN et A0

Ta co: f(x):f(y—4)<:>y:x+4,thayvé\oPT (2) ta co:

x=4
2 —_ —
35 ~11x—4 x—4 (Bx+1)(x—4)  x—4 ol 3l 1 ()

= o =
(5x2+;x_3j(\/;+2) V2x? —1(Vx +2) 5x2+§x—3 J2x? -1 5x2+;x_3 J2x? -1

(3) = 2(2%" — 1)~ (Bx+1)v2x" —1+x° +%x—1 =0 (M thoi nhé céc ban, phan nay chiu kho xiu!)

1 _—1+\/€

I=x—— X
Pitr =22 —1, c6 phuong trinh: 2% —(3x+1)7 4 x>+ 2x—1=0 2 2
2 N 242415
2 7

2 7 07

~1+6 7+\/€M2+2\/E 30+2JEJ
= ; .

Két luan: Hé phuong trinh c6 3 nghiém(x, y) 1@1(4,8);{

Nhan xét: Mot s bai toan bat kha xdm pham ta chi co thé mo cho tdi khi ra thoi!



Bai 8. Giai hé phuong trinh:

W+ —2 s (1)

\/&(2J§+Jﬁ+1)+\/(\/yj+1)(ﬁ+z y-3 +2)=\/6(x+(\/yT3+1)2) (2).

Huéng dﬁnBiéukién:xZO,yZ}Datazx/;,bz(«/y—?) +1).

(2)<:>\/a(2a+b)+\/b(a+2b) =,/ (a2 +b2).
Co:VT < f(a+b)(2a+b+a+2b) =3 (a+b)<,[6(a*+b*) = VP.

C6 déng thirc khi va chi khia = b <> Jx = [y =3 +1 <> Jx — [y =3 = 1. Thay vao phuong trinh (1), ta duwoc:

2J§+3—22:5
(2 y—3+3)

o 2/x+ 32 =5 (*).

(Vx==3)(2r=3+3)

Theo BDT Cauchy, ta co6:

Sro i3 343 2343 32 _>
2(Vx=y-3) 2 2 (Vx—y=3)(2y-3+3) 8

2
SSAlx+ 3 225:>VT2VP

(Vx=y=3)(2y-3+3)

9
xX=—
Dﬁngthﬁ:cxéyrakhiVéchikhi:2(\/7—«/y—3)=2 y_3+3: 32 I ;‘3.
2 2(Vx—fy-3)(2Jy-3+3) y=2
1A 1A . . o (9 13
Keét luan: Hé phuong trinh ¢6 nghlem(x, y) 1a(1,1j.

2(x3+y3) 3(x2+y2)
= 5 =8
Bai 9. Giai hé phuong trinh: Xy e #S(ern)=8fo .

X =2X" H4x+4x =2y  +5x = y* + 2y +2

Hwéng dan



2( +y ) 3(x2+y2)

N +5(x+y)—8\/E:0r6i chia hai vé cho \/xy ta
Xy

e {2 S 2B e

2 2
Pt u =~/x, v=1[y: pt<:>2[u—3 13)—3[”—2+:—2J+5(%+Kj_8:0

1%

Bién d6i phuong trinh (1) vé dang:

bat =2 >0, pte 2t =32 —t-2=0
\% u

<:>(t—2)(2t2+t+1):0<:>t:2:>a:b:>«/;:\/;<:>x:y

Thay x = y vao phuong trinh (2) ta c6: x° —2x” +4x+/x> —2x* +5x = x> +2x+2

S =20 +5x 4+ =2 +5x =X + 2x+ 1+ x+1
S =2xF +5x+4x° = 2x7 +5x :(x+1)2+x+1

Xét ham dac trung:

f(a)=a2+a,a20:>f'(a)=2a+1:>f'(a)>0,‘7a20:>f(\/x3—2x2+5x)=f(x+1)
S -2 +5x =x+le . ox=1=y=1

So diéu kién nhanx = 1 vay=1

Két luan: Hé phuong trinh ¢6 nghiém (x,y) 1a (1,1).

Nhé: Mudn giai tot mot bai toan Phuong trinh, Bat phuong trinh hay Hé phuong trinh thi diéu nhat thiét 1a moi ngudi
nén doc va giai that nhiéu cac dang toan thuong gap bung xem thuong nhitng vi du don glan vi bai toan kho 1a sy dung
hoa cac dang co ban mot cach ¢ an y cua tac gia. Chung quy lai, nhiting bai ma toi dua vao phan tham khao vira la bai
toan dai sO vura 1 bai toan tinh than doi hoi cac ban phai tht binh tinh 1a vo tu giai du g1a1 dung hay sai. Kién thirc ma
nguoi khac cung cap du nhiéu hay it thi n6 cling chi 1a kién thirc ctia ngudi ta, muodn bién n6 thanh ctia minh thi phai hoc.
Mot cau nita guri dén cac ban: CACH CHUAN BI TOT NHAT CHO MOT KY THI LA LAM THAT TOT BAI TAP
ON THI! Chuc céc ban sinh nim 1999 hoc vui!

LUYEN TAP NHE!

Bai 1: Giai bat phuong trinh: 2\/(x—2)(2x2 —2x—3) +6+x< (x2 —x)2 +3x°.

bS: S:{l+\/§,l+2\/7Ju[2,+oo).

2

X —x+4+/x+1

Bai 2: Giai bt phuong trinh: x —1+/x+1>
\/x -2x+6

PS: S =[3;+) .




. Nx+2-2 1
Bai 3: Giai bt phuong trinh: A >_. PS: x=2+23.
4/6 (¥ +2x+4)-2(x+2) 2
Bai 4: Giai bat phuong trinh:ler\/x2 +1> \/x2 —x+1(1+\/x2 —x+2) .
HD: Chuyén vé rdi lién hiép hodc dung 4n phuu = v/x* —x +1. bS: S = (1;+oo) .
Bai 5: Giai bat phuong trinh:(x2 —x+6)\/x—1 +(x—2)\/x+1 >3x> —9x+2.
HD: Nhiam duoc x=2,x=3 roi dung lién hiép. pS: S :[1;2]u[3;+oo).
Bai 6: Giai bt phuong trinh: 2x” ++/x+2 +5 < \/5(\/“2 +x)\/x2 —X+3+x.
. \ . ++1
HD: Thura so chung(x/x+2 +x) , lién hiép r6i dat 2 an phy. PbS: x= 3 ;/_3 )
- 1k . 1 2
Bai 7: Giai bat phuong trinh: + < .
I+l A3 =5 ¥ -2+1
HD: Dung 4n phuz = x> —2. bS: S=(—oo;—\/§]u[\/§;+oo).
2
Bai 8: Giai bat phuong trinh: Sx 137 vS7+10x 3% +24x+3>x" +2x49.
Jx+3-419-3x
HD: Xem lai cac bai tap trang 9, 10. pS: S = [—2;1].
LHd(x—p+l)” 3
Bai 9: Giai hé phuong trinh:{ +/2(x—y+2) 2(x=y+1)
Oy —2+37x* +2y-5=2y+2
HD: An phuu =\/x—y+2, sau d6 dung don diéu. PS: (2;2),(3;3) .
J3x—6y+5+2,J6y-3x-1 S
Bii 10: Giai hé phuong trinh: JX=2y+3
x’ —2y+\/4y2 -X +\/x2 +2y+3 —(x2 +2)(1—2y—x2)= 2
. . . 1
HD: Dung an phu ¢ = /2y —x rdi danh gia bang BDT Cauchy. bS: (O;EJ,(—I;O) .

x -y’ +8x—8y=3x> -3y’

(55° =5y +10) [y +7 +(2y+6)Vx+2 =x" +13)* —6x+32

Bai 11: Giai h¢ phuong trinh: {



HD: Pon diéu ¢ PT trén, chl y doan sau phai chirng minh phuong trinh v6 nghiém. bS: (2, 2) .

P 4+3)7 +4x (3 +12xy/x +9) = Y 4+3x7 +8x )+ 6x(x* +1)+4
Bai 12: Giai hé phuong trinh: ]~ Vo (3x' #1206 +9) = (#3074 8x) x4 1) 14
x*+4y* +9=6x+8y

HD: PT trén dung ham sd, cha ¥ bién can dit lai sao cho d& nhin. bS: (1; l) R +11.

3489 3+ VB9 (B9 )
g 1632





