Chuong 3
PHUONG TRINH VA HE PHUONG TRINH

1. MO PAU VE PHUONG TRINH

I. Tim tap xac dinh cua phuong trinh

Dang 1. Tim diéu kién xac dinh ctia phuong trinh

Diéu kién xac dinh ctia phuong trinh (goi tat 1a diéu kién cua phuong trinh) 1a nhiing diéu kién can
clia 4n x d€ c4c biéu thiic trong phuong trinh déu c6 nghia.
Cac dang thuong gap:

a) Diéu kién dé biéu thiic 1/ f(x) c6 nghia la f(x) > 0;

\ o e 1 s
b) Diéu kién dé biéu thiic m co nghia la f(x) # 0;
x

¢) Diéu kién dé biéu thiic ¢6 nghia la f(x) > 0.

1
V()

Vidu 1. Tim diéu kién ctia cic phuong trinh sau:

1 1
=3} =x+1;
a) . c) — X
1 2
b vx=5=1 9 x+1_x—3:x+5'

Loi giai.
a) Diéu kién xdc dinh cla phuong trinh [a x+ 1 # 0 < x # —1.
b) Piéu kién x4c dinh ctia phuong trinh [Ax —5 >0 < x > 5.
¢) biéu kién xdc dinh ctia phuong trinh 1ax+2 >0 < x > —2.

x+1#0 {x;é—l

d) Diéu kién xéc dinh ctia phuong trinh la { Xx—3+£0 x#3

Vi du 2. Tim diéu kién xic dinh ctia cac phuong trinh sau:

_ 2x—1
2) 3 _ 3 x; b) _
x2—4 3 x—3

1—x.
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Loi giai.
2
R —44£0 X # £2
a) Diéu kién xac dinh cta phuong trinh la: x 7 & 7 .
3—x>0 3>x

. Vay khong c6 gia tri nao cua x thoa

A YA o s 8 . |x=3>0 x>3
b) Diéu kién xac dinh cua phuong trinh la:

=
1—-x>0 x<1
man c4 hai diéu kién nay.

Vi du 3. Tim diéu kién xdc dinh rdi suy ra nghiém clia c4c phuong trinh sau:

a) V3x—4=+/4-3x; V5x+15

C) T =+ —x—3.
X
b) 3x+5—vx—3=+3—x+2018;
Loi giai.
4
N N , . B N . 3x—4 2 0 X Z § 4 4 .
a) Diéu kién xac dinh cua phuong trinh la: & hay x = ~. Thay x = = vao phuong
4—-3x>0 < 4 3 3

—3

. . 4
trinh ta thay thdéa man. Vay phuong trinh c¢6 nghiém duy nhat la x = 3

x—=3>0 x>3

=
3—x>0 x<3
taco 3.3 —0=042018 (vo ly), vay phuong trinh da cho v6 nghiém.

b) Diéu kién x4c dinh clia phuong trinh 1a: & x = 3. Thay x = 3 vao phuong trinh

5x+15>0 x> -3
¢) biéu kién x4c dinh cta phuong trinh 1a: { x+3#0 < { x# —3. Vay khong c6 x ndo thda diéu

—x—3>0 x< -3
kién xac dinh cua phuong trinh nén phuong trinh vé nghiém.

BAI TAP TU LUYEN

Bai 1. Tim diéu kién x4c dinh clia cic phuong trinh sau:

a) 1+2x—5=0; o L s
V2x—1 ’
2x+1 x+1 2 —3x
b) ——— ' —x_1; d — .
) 52 g1 U N
Loi giai.

N

b) Piéu kién xéc dinh ctia phuong trinh 1a: 2x — 5> 0 < x >
\ 1
¢) Diéu kién xac dinh ctia phuong trinh 1a: 2x2 —3x+1#0 < x # 1 vax # 5
A iAo s 1
¢) biéu kién xac dinh cua phuong trinh la: 2x—1 >0 & x > 5

x—2#0 x#2

d) Diéu kién xdc dinh ciia phuong trinh la: < :
) iéu kién xdc dinh clia phuong trinh la {5x+17é0 x;é—%

Bai 2. Tim diéu kién x4c dinh clia cic phuong trinh sau:
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a) VX2 +2x+4=x—1;

) V5—2x=vVx2+x+1;

1 x+1
b =x—3: d) =x-—3.
) 211 V—x?+4x—5
Loi giai.

a) DPiéu kién xic dinh ctia phuong trinh 1a: x> +2x 44 > 0 < (x+ 1)? +3 > 0 (ludn diing). Vay phuong
trinh xac dinh v6i moi x € R.

b) Diéu kién x4c dinh ctia phuong trinh 1a: x*> + 1 # 0 (ludn diing). Vay phuong trinh x4c dinh v6i moi
xeR.

c¢) biéu kién xdc dinh ctia phuong trinh la:

5
{5—%20 X< 3

2 =
P4x+1>0 (

2 < x <
1 3 .
x4+ 5 + I > 0(ludn dung)

|

d) Diéu kién xdc dinh ctia phuong trinh 1a: —x*> +4x—5>0& — (x> —4x+4)—1>0 —(x—2)>—1 >
0 (vo ly). Vay khong ton tai gia tri ctia x d&€ phuong trinh x4c dinh.

Bai 3. Tim diéu kién x4c dinh ctia cic phuong trinh sau:

a) Vix—1+Vx+2=7—x; ¢) Vx—2+4+V4—x+2x—5=2x%—5x;

d) Vx2—14x=vVx3-2.

b) V3x+1—v6—x+3x2—14x—8=0;

Loi giai.
1
N [N . . 5 S N Sx—1 Z 0 X Z = 1
a) Diéu kién xdc dinh cia phuong trinh la: S x>
x+2>0 5
x> =2
1
s , . [3x+12>0 x> —= 1
b) biéu kién xac dinh cia phuong trinh la: 366 —=-<x<6
6—x>0 3
x<6
Xx—2>0 x=2
R _ 5
c¢) Diéu kién xac dinh cia phuong trinhla: ¢ 4 — x>0 < x<4 & 3 <x<4
26-5>0 ng

d) Piéu kién xdc dinh ctia phuong trinh [a: x> —2 > 0 < x > v/2.
Bai 4. Tim diéu kién x4c dinh ctia cdc phuong trinh sau:

a) (x+1)vVa2—2x+3=x>+1;

O VVEI—T—xt =
V2
2 2
b) x(x+1)(x—3)+3 = VA x4 VITx: d)vq_x::(g_vg>.
Loi gii.

a) Piéu kién xdc dinh ctia phuong trinh 1a: x> —2x+3 > 0 < (x— 1)? +2 > 0 (ludn ding). Vay phuong
trinh xac dinh v6i moi x € R.
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S —1 <x<A4.

A L e ) ... |4=x=0 x<4
b) biéu kién xac dinh cua phuong trinh la: <
x>

&
1+x>0 —1

\/5—1—)620

S0<x<V2-1.
x>0

¢) biéu kién xic dinh ctia phuong trinh la: {

e e 120 [—1<x<]
d) Diéu kién xac dinh cua phuong trinh la: & S0<x<1
x> x>0
Bai 5. Tim diéu kién x4c dinh ctia cdc phuong trinh sau:
a) 3v2+x—6V2 —x+4V4—x2=10-3x; ¢) 2vV/1—x+3V1—-x2=1+x—x+3;
b) Vx—2—Vx+2=2Vx2—4-2x+2; d) VaZ+x+1=vx2—x+1.
Loi giai.
(24+x>0 (x> -2
a) Diéu kién x4c dinh ctia phuong trinh 1a: { 2—x>0 & {x <2 & —2<x<2.
\4—x220 [ —2<x<2
(x—2>0 (x>2
b) Diéu kién xéc dinh ctia phuong trinh 1a: ¢ x+2>0 & {x> -2 & x> 2.
?—4>0 (x>2vx< -2
(1-x>0 (x<1
c¢) biéu kién xic dinh ctia phuong trinh 1a: { 1 +x>0 < { x> —1 &S —-1<x<1
(1-¥*>0 | —1<x<1
( 1>2 350
I o fPexrzo  J\TTg) s ,
d) bitu kién xdc dinh cua phuong trinh la: § & 5 (ludn dung). Vay
x*—x+12>0 < 1> +3>0
x__ —
2 4~
phuong trinh xac dinh v6i moi x € R.
Bai 6. Tim diéu kién xac dinh ctia cdc phuong trinh sau:
3x 2x+3 24 2(x+5)
Q) ————=x+1; b = .
) X2 —1] ) x—3 x*-9  x+3
Loi giai.

a) Vi |x*— 1| > 0 nén diéu kién xdc dinh ciia phuong trinh 1a: x> — 1 £ 0 < x # £1.

x—3#0
b) Diéu kién xac dinh ciia phuong trinh 1a: { x> —9 £ 0 < x # £3.
x+3#0

Bai 7. Tim diéu kién x4c dinh clia cic phuong trinh sau:

_ _ 4. 6 10
a) 2\/x+2+\/x+1 Vx+1=4; b) \/2 + 3 =4,
— —x

Lui gidi.
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X +24+VAHT20 {(\/x+1+1)220

x> —1.
x+1>0 x> —1

a) Diéu kién x4c dinh ctia phuong trinh 1a: {

.. oL N . C[2—=x>0 x<?2
b) biéu kién xac dinh cua phuong trinh la: & Sx <2
3—x>0 x<3
Bai 8. Tim diéu kién x4c dinh clia cic phuong trinh sau:
a) \4/57—)64—{4/)64—40:5, b) \/)_C—IZO

Lui gidi.

& —40 <x <57.

X a2 as ) .. |57T=x>0 x <57
a) biéu kién xac dinh cua phuong trinh la: &

x+40>0 x> —40

A A o Jx20 x>0
b) Diéu kién xac dinh cua phuong trinh la: & S 0<x#3.

x| —3#0 xX#3

2

Bai 9. Tim m d€ phuong trinh % = 1 xéc dinh trén [—1;1).
x—m
Loi giai. Phuong trinh xdc dinh khi x —m+3 # 0 < x # m — 3.
. . o R m—3<—1 m<?2
bé phuong trinh xdc dinh trén [—1;1) thim—3 ¢ [-1;1) & .
m—3>1 m>4
Vay khong c6 gid tri no ctia m théa min diéu kién dau bai.

Bai 10. Tim gid tri cia m d€ céc phuong trinh sau xéac dinh véi moi x € R.

a) V2x2+m=x-2; o) x+1 3
X2 —m+5 ’
3x+1 3x—2
=x—1; d) == =B +2.

V232 +4x+5—m mx2+9
Loi giai.

a) Diéu kién xdc dinh ctia phuong trinh la: 2x> 4+ m > 0. D€ phucng trinh xdc dinh v6i moi x € R thi
m > 0.

b) Piéu kién xdc dinh clia phuong trinh 1a: 2x> +4x4+5-m >0 = 2> +2x+ 1) +3-m >0 &
2(x+41)? 43 —m > 0. D€ phuong trinh xdc dinh véi moi x € R thi3 —m > 0 < m < 3.

¢) biéu kién xdc dinh ctia phuong trinh 1a: x> —m+5 # 0. D€ phuong trinh xdc dinh v6i moi x € R thi
phuong trinh x> —m 45 = 0 < x*> = m — 5 vO nghiém, diéu nay xdy rakhim —5 <0< m < 5.

d) Piéu kién x4c dinh ctia phuong trinh 1a: mx® +9 # 0.

3x—2

- Néu m = 0 thi phuong trinh tr$ thanh = x> 4 2 xdc dinh v6i moi x € R,

) . o . . 9
- Néu m # 0, d€ phuong trinh xic dinh véi moi x € R thi phuong trinh mx> +9 =0 < x> = ——
m

. A o .9 9
vO nghiém, diéu nay xdy rakhi —— <0< — >0 m > 0.
m m

Vay m > 0 thi phuong trinh x4c dinh v6i moi x € R.
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II. Phuong trinh hé qua

1. Tém tat Ii thuyét

Khai niém. Néu moi nghiém ctia phuong trinh f(x) = g(x) déu 1a nghiém cta phuong trinh fi(x) = g1 (x)
thi phuong trinh f](x) = g (x) dudc goi 1a phuong trinh hé qua ctua phuong trinh f(x) = g(x).
Ta viét

f() =gx) = filx) = g1 (x)

Nhan xét. Ti khdi niém trén, ta thdy cac nghiém ctia phuong trinh f(x) = g(x) ludn 12 nghiém ctia phucng
trinh fi(x) = g1 (x), do d6 néu ta tim dugc tit ca cac nghiém ctia phuong trinh fi (x) = g (x) thi bang cach
thi lai, ta s& tim dugc tt ca cac nghiém clia phuong trinh f(x) = g(x). Pay cling chinh 1a phuong phap gidi
mot phuong trinh dua vao phuong trinh hé qua cua n6.

Céc nghiém ctia phuong trinh fj(x) = g1(x) ma khoéng thda phuong trinh f(x) = g(x) dudc goi la cac
nghiém ngoai lai.

2. Cac phép bién ddi din dén phuong trinh hé qua thuong gip

A. Binh phuong hai vé

Vidu 4.

V2x—1l=x—-1 (1)
= 2—1=(x—1)2 (2)

Qua phép bién ddi binh phuwong hai vé, ta dugc phuong trinh (2) 1a phuong trinh hé qua ctia phucng
trinh (1).

B. Nhan hai vé ctia phuong trinh véi mot da thire

Vi du 5.
X X _ 2x |
26—3) 2+ G+ Dx=3) ()
=2 (r+1)+5(x—3) = 2x 2)

Qua phép bién d6i nhdn hai vé véi (x+1)(x — 3), ta dudc phuong trinh (2) 14 phuong trinh hé qua
cta phuong trinh (1).

3. Phuong phap giai phuong trinh dua vao phueng trinh hé qua

Budce 1: St dung cic phép bién ddi din dén phuong trinh hé qua, dua phuong trinh da cho vé mot phuong
trinh don gi4n hon (c6 thé’ gidi duoc dé dang hon).

Budc 2: Giai phuong trinh hé qua dé tim tit ca cac nghiém.

Budc 3: Thit lai cic nghiém d€ loai nghiém ngoai lai.

Buéc 4: Két luan.

/N Khi gidi phuong trinh, ta c6 thé thuc hién lién tiép cdc phép bién doi. Tuy nhién, trong cdc phép bién
doi lién tiép do, néu co mot phép bién doi dan dén phuong trinh hé qud thi phiong trinh cudi ciing van chi
la phuong trinh hé qud ciia phuong trinh ban ddu.
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Dang 2. Khir mau (nhén hai vé véi biéu thitc)

O dang nay, ta sé dit diéu kién xac dinh rdi nhan hai vé v6i mau ctia phan thiic. Sau khi giai xong
phuong trinh, kiém tra nghiém c6 thda man phuong trinh ban dau hay khong.

Vi du 6. Giai phuong trinh:
4+x+3

3
x+2

Loi gidi. Diéu kién x4c dinh: x # —2.
X +x+3
xX+2 -
= X?+x4+3=3(x+2)
S —2x-3=0
Sx=—-1Vx=3

3

Hai nghiém nay déu théa man diéu kién xac dinh va thda phuong trinh ban dau.

Vay § = {—1;3}.
P ¥ —4x+3
Vidu 7. Giai phuong trinh sau : Y x—1.
x_

Loi giai. Diéu kién xac dinh: x > 1.
x> —4x+3
——=Vx—1

vx—1

= —4x+3=x—1
S x?—5x+4=0
x=1
x=4
Két hgp diéu kién va thit lai phuong trinh da cho ta dugc mot nghiém 1a x = 4. Vay S = {4}.

BAI TAP TU LUYEN

S. . 3 3
Bai 11. Giai phuong trinh sau: 2x+ —— = i
x—2 x—2

Loi gidi. Diéu kién x4c dinh: x # 2.

3x
2 =
x+x—2 x—2
o 2x(x—2)+3  3x
x—2 x=2

= 2x% —4x+3=13x
<:>2x2—7x—|—3:0
x=3
& 1
xX==

2
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x=3
N 1
Thu lai phuong trinh ban dau ta dugc cac nghiém 1.Vay S = {3; 5} .
)
N iy . x+1
Bai 12. Giai phuong trinh: x+1
o |
Loi gidi. Diéu kién x4c dinh: x > —1.
x+1
=vx+1
vVx+1

= x+ 1 =x+41 (ludén dung)

Két hop véi diéu kién ta dudc tap nghiém clia phuong trinh 14 S = (—1;4-0).
Bai 13. Giai phuong trinh:
2% 4+5x—1 _ x+5
vx—1 vx—1

Loi giai. Diéu kién xdc dinh: x > 1
Phuong trinh tré thanh:

2x%24+5x—1 _x+5
Vi—1  Jx—1
= 2% +5x—1=x+5
S22 +4x—6=0
Sx=1Vx=-3

Hai nghiém nay déu khong thda méan diéu kién xac dinh. Vay S = @

2 10 24
Bai 14. Giai phuong trinh sau: 1 = — .
ai 1a1 phuong trinh sau +x—4 5 G—n(x15)
N x#4
Loi giai. Di€u kién xac dinh: .
x# =5

210 24
x—4 x+5 (4—x)(x+5)
(x—4)(x+5)+2(x+5) 10(x—4)+24

1+

(x—4)(x+5)  (x—4)(x+5)
= x> —7x+6=0
x=1
< x=6

. R x=1
Ket hgp véi diéu kién va thit lai, nghiém cla phuong trinh da cho la 6 Vay S = {1;6}

Bai 15. Giai phuong trinh:
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N o2 o X oA - . 1
Loi giai. Diéu kién xac dinh: x > 3

3x2 —Tx+2
V3x—1
= 3x> —Tx+2=(V3x—1)?
&3 —Tx+2=3x—1
&3 —10x+3=0

=v3x—-1

x=3
< 1
*=3

Két hgp véi diéu kién va thi lai, ta dugc nghiém x = 3. Vay S = {3}.

Dang 3. Binh phuong hai vé (Iam mét ciin)

Sau khi dit diéu kién ban dau, tién hanh chuyén vé va sit dung ky thuat binh phuong hai vé d€ lam
mét cin thiic, dua phuong trinh ban dau vé phuong trinh hé qua, dudi dang da thiic.

Vidu 8. Gidi phuong trinh vx+2=+/3—-2x (1).

.

N, e? 0 X CON 2, . x+220
Loi giai. Dicu kién xac dinh .
3—2x>0

1

(I)=x+2=3-2x=3x=1 =x=3

Thi lai nghiém ta thiy théa man phuong trinh.
1
Vay S = {—}
ay 3

[ Vi du 9. Giai phuong trinh: /—10x+10=x—1

Loi giai. Diéu kién xdc dinh —10x+ 10 > 0.

V—10x+10=x—1
= —10x+10= (x—1)?
& —10x+10=x>—2x+1
& x*4+8x—9=0

x=1

=
x=-9.

Két hop véi diéu kién va thi lai phuong trinh da cho ta dugc mot nghiém la x = 1.
Viéy tap nghiém cta phuong trinh § = {1}.

BAI TAP TU LUYEN

Bai 16. Giai phuong trinh:
Vax?+5x—1 NG

x+1 -
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4 +5x+1>0

Loi giai. Diéu kién xac dinh:
x# —1

Phuong trinh tré thanh:
VA2 +5x—1=2(x+1)
= 4> +5x—1=2(x+1)?
&2 +x—3=0

x=1

X=—=

2

Két hgp véi diéu kién va thi lai, ta thiy x = 1 1a nghiém ctdia phuong trinh. Vay S = {1}.

.. . vx—1 —x—11
Bai 17. Giai phuong trinh sau al i + 2.
x+2 xX+2
N,o s N A L . le
Loi giai. Dicu kién xac dinh: .
x# =2
x—1 —x—11
= 2
xX+2 x+2 +
vx—1 x-7
< =
x+2 x+2
= Vx—1=x-7

=x—1=(x-7)>
&2 15x+50=0

x=35
=
x=10

K&t hgp véi diéu kién va thit lai, phuong trinh da cho c6 nghiém x = 10 . Vay S = {10}.

Vi —3x—4
Bai 18. Giai phuong trinh sau: % =2.
x

2
, N o —3x—4>0
Loi giai. Diéu kién xac dinh: {x * T s

x#—1

Vx2—3x—4
x+1
= Vx2-3x—4=2x+2
= x> —3x—4=4x*>+8x+4
&3 +11x+8=0

x=-—1
A 8
T3

. R 8 8
Ket hgp véi dieu kién va tht lai, phuong trinh da cho c6 nghiém la x = —3 Vay S = {—5}

Bai 19. Giai phuong trinh v/3x—5=+v2 —x
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e «? e BN . . . 3)6—5 ZO
Loi giai. Di€u kién xac dinh .
2—x>0
V3x—5=+v2—x
=3x—-5=2—x
o 7
xX=-
4
ar s 7
Thu lai ta c6 tap nghiém 1a S = {Z}
Bai 20. Giai phuong trinh v/3x+ 1 = 2x.
Loi giai. Diéu kién xac dinh 3x+1 > 0.
V3x+1=2x
= 3x+1 =4x°
x=1
S x= —1
xX=—

Thu lai ta c6 tap nghiém la S = {1}.
Bai 21. Gidi phuong trinh: v/3x2 — 10x — 44 = 8 —x.
Loi giai. Didu kién xdc dinh 3x2 — 10x — 44 > 0.
V32 10r 44 —8x
= 3x% — 10x — 44 = x* — 16x + 64
<22 +6x—108 =0

=6
X =
=-9
Thu lai ta c6 tdp nghiém la S = {—9;6}.
Bai 22. Giai phuong trinh:
4x2 -3 —
X X _ o
x—1
Gt (4P =3>0
Loi giai. Di€u kién xac dinh:
x#1
4x2 -3 —
X X _ o
x—1
= V4x2 -3 =x
= 4x?—3=x’
=32 -3=0
X =
=
x=—1
Ta loai nghiém x = 1 vi khong théa diéu kién x4c dinh. Con x = —1 khong 13 nghiém ctia phuong trinh ban

dau. Vay S = @.
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VvV12x—4 n 2x  x
(x+1)(2x+5)  2x+5 x+1°

LB. *?2 e D.,‘\ k.A - d h 12X—420
1 glal. 1€U K1€n Xac din .
® ' T (x+1)(2x+5) £0

V12x—4 n 2x  x
(x+1)(2x+5) 2x+5 x+1

= V12x —4+2x(x+1) = x(2x +5)
& V12x—4=3x

= 12x—4 =94

S92 —12x+4=0

Bai 23. Giai phuong trinh:

(1)

& (3x—2)2=0
o 2
X==.
3
2 . PP, 2
Thay x = 3 Vao phuong trinh (1) ta thay thda man. Viy S = 3/
Bai 24. Giai phuong trinh + ! !
i24. Giai ng trin =—.
P 8 Vx+1 xvx+1 x
e °?2e <X . » . x+1>0
Loi giai. Di€u kién xac dinh
x#0
2 1 1

Vx+1 Jrx\/x—H T x (1)

= 2x+ 1 = v/x+ 1 (nhén ca hai vé cho xv/x+ 1)
= (2x+1)2=x+1
S Hax+1=x+1

<:>4x2—|—3x:0
x=0

& -3.
X—T

Két hop véi diéu kién va thi lai ta thiy khong c6 gid tri nao thda min. Viy S = &.

III. Phuong trinh twong duong

Dinh nghia 1. Hai phuong trinh (cting 4n) goi 1a tuong duong néu ching c6 chung mét tap hop nghiém.
Néu phuong trinh fi (x) = g; (x) tuong duong vdi phuong trinh f>(x) = go(x) thi ta viét

filx) = 81(x) = f2(x) = g2(x)

Pinh li 1. Néu thuc hién cdc phép bién doi sau ddy trén mot phuong trinh ma khong lam thay doi diéu kién
cua no thi ta dugc mot phuong trinh mdi tuong duong:

a) Céng hay trir hai vé vdi cing mot sé hay ciing mét biéu thiic.
b) Nhdn hodic chia cd hai vé cung véi mot sé khdc 0 hodic cung mét biéu thitc ludn cé gid tri khdc .
/\ Chii y:

a) Hai phuong trinh bdt ky vé nghiém c6 ciing dn la tuong duong vdi nhau.



1.. MO DAU VE PHUONG TRINH 157

b) Chuyén vé va déi dau mot biéu thiic thiee chdt la thuc hién phép céng hay tric hai vé vdi biéu thitc do.

c¢) Khi mudn nhdn manh hai phwong trinh cé cung tdp xdc dinh D (hay cé cung diéu kién xdc dinh ma
ta cing ki hiéu la D) va tuong duwong vdi nhau, ta noi:
- Hai phuong trinh tuong duong vdi nhau trén D, hodc
- Véi diéu kién D, hai phuong trinh tuong dwong vdi nhau.

Dang 4. Phuong phap ching minh hai phuong trinh tuong duong

Khi giai phuong trinh hodc xét su tuong duong cua hai phuong trinh thong thuong ta st dung mot
trong nhitng cach sau:

a) Gidi tiing phuong trinh d€ so sanh cac tap nghiém

b) St dung cac phép bién ddi tuong duong: Céac phép bién ddi sau ma khong lam thay ddi diéu
kién xac dinh cua phuong trinh thi ta thu dugc phuong trinh méi tuong duong:
e Cong hay tri hai vé véi cing mot s6 hay cing mot biéu thiic.

e Nhan hoic chia cé hai vé cling v6i mot s6 khac 0 hodc ciing mot biéu thiic ludn c6 gid tri
khac 0.

e Binh phuong hai vé ctia mot phuong trinh c6 hai vé& ludn cing dau khi 4n 14y moi gid tri
thudc tap xac dinh cia phuong trinh.

Vi du 10. Mobi khang dinh sau ddy ding hay sai?

a) x| =2ex=2

b) x—1=0& (x—1)*=0.

Loi giai.
a) x| =2<x=21lasaivi|x|=2=x=2hodcx= -2

b) x—1=0& (x— 1)2 = 01ala ding vi hai phuong trinhx— 1 =0va (x — 1)2 =0 ¢6 chung tip nghiém
1as={1}

Vi du 11. Cap phuong trinh nao sau day la tuong duong?
21
a) 3x—Z =0vadx—7=0.

b) 2 —4x+3=0va —2x>+8x—6=0

Loi giAi.

20 10
a) Phuong trinh 3x — Vil 0 ¢6 nghiém x = —

7
G phuong trinh 4x —7 = 0 ¢6 nghiém x = T Vay hai

phuong trinh da cho khong tuong duong.

b) Nhan hai vé ctia phuong trinh x> — 4x +3 = 0 v6i —2 ta dudc phuong trinh —2x% 4+ 8x — 6 = 0. Vay
hai phuong trinh da cho tuong duong.
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Vi du 12. Mobi khang dinh sau day ding hay sai?

a) Cho phuong trinh 3x 4 v/x — 2 = x%. Chuyén v/x — 2 sang vé phai thi ta thu dudc phuong trinh
tuong duong.

b) Cho phuong trinh 3x 4+ v/x —2 = x% 4+ v/x — 2. Ludc bd +/x — 2 ca hai vé ta dugc phucng trinh
tuong duong.

Li gidi.
a) Chuyén /x — 2 sang vé phai thi ta thu dugc phuong trinh tuong ducng vi tuan thii phép bién ddi tuong

duong (Cong hai vé clia phuong trinh v6i —+/x — 2 va khong 1am thay d6i diéu kién). Khang dinh da
cho la dung.

b) Diéu kién ctia phuong trinh 1a: x < 2. Khi Lugc bé /x —2 ca hai vé ta da thay ddi diéu kién cla
phuong trinh ban dau nén két qua khong thu dugc phucng trinh tuong duong. Khang dinh ban dau la
sai.

Vi du 13. Giai phuong trinh :

5x+3 |2x — 3|
— i — 3.1
4 T2 )
Loi giai. 3.1)&x+3=2|2x—3|
) 3
e Neu2x—-3>0& x> 3 thi [2x — 3| =2x—3.
X 3
Khi d6: (3.1)& x+3 =2(2x — 3) < x = 3 (thoa diéu kién x > E)
£ 3.,
e Neu2x—3<0&x< Ethl |2x —3| =3 —2x.
3 N 3
Khi d6: 3.1)& x+3=2(3—-2x) & x = 5 (thoa dicu kién x < E)
o . P X 3
Vay phuong trinh (3.1) c6 hai nghiém x =3 vax = 5
E L o . 3x+2 . . ) 1
Vi du 14. Xac dinh m dé phuong trinh ——— = 2 va phuong trinh —x“+ (1 —m)x—m+ = =0
: 2+x+1 2
tuong duong.
e ens 5 1\* 3 N o
Loi giai. Vix“*+x+1= x—l—i +Z>Ov01Vx€]Rnentaco:
=0
3x+2 o
e t2=20 44262 k=05 | .
x“+x+1 x=—
. 1
D¢ hai phuong trinh tuong duong thi phuong trinh —x2+(1—m)x—m—|—§ = 0 phai c6 nghiém x = 0 va
1 1 1 1
sz.Thayx:OVéx:Evéophu'dngtrinh —x2+(1—m)x—m+§:OtaChI(}cm:—E.Lﬁc do6 phuong
1 x=0
trinh d6 tré thanh: x% — Ex:O(:) 1.
xX==
2

. P
Vay v6i m = —Ethao man yéu cau bai toan.
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BAI TAP TU LUYEN

Bai 25. Cac phuong trinh nao sau day 1a tuong duong?

a) vx—34+x=+vx—3+1vax=1

x2

) VxZ+1 - Va2 41

Li gidi.

b vaxr=9

a) Diéu kién thi hai phuong trinh v/x —3 +x = v/x—3+1 1a x > 3 nén phuong trinh /x —3 +x =
vx—3+1 vd nghiém. Do d6 khong tuong duong véi phuong trinh x = 1.

2
. 9
b) Ta cé x>+ 1 > 0 v6i Vx € R nén nhan hai vé ctia phuong trinh al = v6i Vx2+1 ta
VaZ+1 Va4l
dugc phuong trinh x*> = 9. Vay hai phuong trinh da cho tuong ducng.

Bai 26. Dung hay sai?
a) V3i—x=1&3—x=1
b) Vx—-2=3-xex-2=(3—x)?
Loi gidi.
a) Vi hai vé déu khong 4m nén binh phuong hai vé ta dugc phuong trinh tuong duong. Hay /3 —x =
1< 3—x=11adung.

b) Do vé phai ctia phuong trinh v/x —2 = 3 — x c6 thé ciing d4u hoic trdi diu véi vé trdi nén binh phuon
hai vé& chi nhan dugdc phuong trinh hé qua. Khang dinh /x —2 =3 —x < x—2 = (3 —x)? 1a sai.

Bai 27. Cach giai sau sai 6 dau?
1 1

= -3
x+3 x+3
1

& — -3
i3 113

Sx=-3

x4+

Loi giai. Céch gidi trén sai 6 budc cudi cling ta da 1am méat diéu kién ctia phuong trinh nén khong thé nhan
dugc phuong trinh tuong duong, x = —3 khong phai 1a nghiém cta phuong trinh da cho.

Bai 28. Trong cdc phép bién ddi sau, phép bién ddi nao cho ta phuong trinh tuong duong, phép bién ddi
nao cho ta phuong trinh khong tuong duong?

% 4
& ca hai vé ctia phuong trinh x> — 4x + = —4.
xX— x—2 x—2

) 5 5
T2 § ca hai ve cua phuong trinhx2+1+x+2 =13

a) Ludc bd sb hang

b) Ludc bd sb hang

Loi giai.

a) Khi ta lugc bd s6 hang — 4 ta dugc phuong

4 ) 4
& c4 hai vé clia phuong trinh x> — 4x + =
x—2 x—2 x=2

trinh x> —4x 44 = 0 < x = 2, tuy nhién n6 lai khong phai 1a nghiém ctia phuong trinh da cho. Nén
phép bién ddi trén khong nhan dugc phuong trinh tuong duong.
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\ 5 5
b) V6i diéu kién x # —2 thi phuong trinh X2 + 1+ —— = —— 4+ 2x & x> —2x+1=0&x=116
x+2 x4+2

5 . .
cling chinh la nghiém cda phuong trinh da cho sau khi lugc bo di hang ti T2 G ca hai ve. Vay ket
X
qua ctia phép bién d6i trén ta van thu dudc mot phuong trinh tuong duong.
Bai 29. Xac dinh m d€ cdc cdp phuong trinh sau day tuong duong v6i nhau?

2
m’;+2m+1:0.

a) 2x—3=0va

x_
b) x> —4=0va3x>+(m+3)x+Tm+9=0.
Loi giai.

3 . 3
a) 2x—3=0&x= > bé hai phuong trinh tuong duong thi x = 2 phai l1a nghiém cua phuong trinh

3
2m.—

+2m+1=0hay - 2
22
2

1
Vay v6i m = ~3 thi hai phuong trinh tuong duong.

2mx
x—2

1
+2m+1:0<:>m:—§.

b) Giai phuong trinh x> — 4 = 0 ta dugc nghiém x = £2. Thay vao phuong trinh 3x% + (m + 3)x 4 7Tm +
9 =0 ta dugc m = —3, khi d6 phuong trinh 3x? + (m + 3)x +7m+9 = 0 trd thanh phuong trinh :
32— 12=0&x=+2.

Vay m = —3 thdéa min yéu cau bai todn.

Bai 30. V6i gid tri ndo clia m thi hai phuong trinh x> — 1 = 0 va 2mx? 4 (m? — 4)x — m? = 0 c6 chung mot
tap hop nghiém.
Loi gidi. Giai phuong trinh x? — 1 = 0 ta dudc nghiém x = +1

e Thay x = 1 vao phuong trinh 2mx? 4 (m? — 4)x — m?> = 0 ta dudc m = 2, khi d6 phuong trinh 2mx? +
(m? —4)x —m? = 0 tré thanh phuong trinh :4x> —4 = 0 <> x = £1. Vay m = 2 thda yéu cau bai toan.

e Thay x = —1 vao phuong trinh 2mx? 4 (m? — 4)x — m* = 0 ta dugc —2m? 4 2m — 4 = 0 phuong trinh
nay vo nghiém nén khong c6 gia tri cua m.
Véay m = 2 thi hai phuong trinh da cho tuong duong nhau hay la ching c6 chung mdt tap nghiém.
Bai 31. Gidi phuong trinh [2x — 1| = |—5x — 2|

e °? e 2x—l:_5x_2 7x:—1 x:—l
Loigiai. 2x—1|=|-5x-2| < & & 7
2x—1=5x+2 3x=-3 y=_1
BAI TAP TONG HOP
Bai 32. Tim diéu kién clia mbi phuong trinh rdi suy ra tp nghiém:
) Vi—VI—x=v—x—2 9 > -1
x—2 x—2
b) x+vVx2—9=v9—x2-3 d) x+2Vx+1=1—v—x—1
Loi giai.
x>0

a) Diéukién { 1 —x>0 < x € @ = phuong trinh vd nghiém.
—x—2>0
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o (¥*=9>0
b) Diéu kién 5 & x =13,
9—x>0

e VGi x = 3: thay vao phuong trinh ta thy vo 1i.
e VGi x = —3: thay vao phuong trinh ta thiy thda man.
Viéy tap nghiém cia phuong trinh 1a § = {—3}.

c¢) Piéu kién x > 2.
Vix>2>0nén VT > 0. MaVP < 0= phuong trinh vd nghiém.

s . |x+12>0
d) bicu kién Sx=—1.
—x—1>0
Thay x = —1 vao phuong trinh ta thiy vo li. VAy phuong trinh vd nghiém.
Bai 33. Tim diéu kién ctia mbi phuong trinh rdi suy ra tp nghiém:

a) \/—x2—(y+1)24+xy=(x+1)(y+1)

b) /=22 +6x—y>+2y—10+x+y=4+(x—3)(y+2)

Loi gidi.

s X
a) Diéu kién —xz—(y—|—1)220<:){ .
y==-
Thay x = 0, y = — 1 vao phuong trinh ta thiy théa man. Vay tap nghiém cta phuong trinh 1a { (x;y)} =
{(0;=1)}.
x=3

y=1
Thay x = 3, y = 1 vao phuong trinh ta thy théa man. Vay tap nghiém cla phuong trinh 1a {(x;y)} =

{0}

Bai 34. Giai cac phuong trinh sau:

b)Dﬁuh&hﬂ%+®>yl+bF4020¢>@—3Y+%y—U2§0¢>{

1 1 1
=X b) 1+ + = x?
x—1 ) Vx+1 1—x

C) xv/2x—1=1—-2x

a) x>+

Li gidi.

a) biéu kién x > 1.
Vix>1=x’>x= VT > VP = phuong trinh v6 nghié¢m.

b) Pidukién —1 <x < 1.
Vi—-1<x<1=x*<1= VT > VP = phuong trinh v nghié¢m.

| =

¢) Piéu kién x >

| = [\3.|’—‘

1 2
Thay x = > vao phuong trinh ta thay thoa man. Vay x = — 1a nghi€ém cua phuong trinh.

Bai 35. Giai cac phuong trinh sau:
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a) (P +x—2)Vx+1=0 ) x+ I 2x-3
x—2 x—2
X 2 3 3x

b = e
) 2Wi—3 +x-3 R

Li gidi.

a) biéu kién x > —1.

s x=1(TM)
. x+x—-2=0 . =1
Phuong trinh tuong duong & |x=-2(Loai) &
x+1=0 =-1
x=—1(TM)

b) Piéu kién x > 3.
Phuong trinh tuong duong x = 4 (TM). Vay tap nghiém cia phuong trinh la S = {4}.

c) Piéu kién x # 2.
Phuong trinh tuong duong x — 1 = 2x — 3 < x = 2 (Loai). Vay tap nghi€m cua phuong trinh 1a § = &.

d) Piéu kién x # 1.
Phuong trinh tuong duong 2x =
3l
5

Bai 36. Tim nghiém nguyén cua cac phuong trinh sau:

a) Vd—x—2=\x—x b) 3vVx+2=+v2—x+2V2

Loi giai.

3(x—1)

3
I S x = 3 (TM). Vay tap nghiém cua phuong trinh 1a § =
x JR—

a) bidu kién 0 < x < 4.
Vix € Znénx € {0;1;2;3;4}.
e V6i x = 0 thay vao phuong trinh ta thiy thda man.
e Vi x = 1 thay vao phuong trinh ta thiy khong thda man.
e Vi x = 2 thay vao phuong trinh ta thiy khong thda man.
e Vi x = 3 thay vao phuong trinh ta thiy khong thda man.
e V6i x = 4 thay vao phuong trinh ta thiy théa man.

Viéy tap nghiém nguyén cia phuong trinh 1a § = {0;4}.

b) Didukién —2 < x < 2.
Vix€Znénxe {—2;—1;0;1;2}.
e V6i x = —2 thay vao phuong trinh ta thiy khong thda man.
e V6i x = —1 thay vao phuong trinh ta thiy khong thda man.
e Vi x = 0 thay vao phuong trinh ta thiy théa man.
e Vi x = 1 thay vao phuong trinh ta thiy khong thda man.
e Vi x = 2 thay vao phuong trinh ta thiy khong thda man.

Viéy tap nghiém nguyén ctia phuong trinh 1a § = {0}.

Bai 37. Giai cac phuong trinh sau bang cach binh phuong hai vé:
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a) [x—2|=x+2 b) Vx—3=v9—-2x ) Vi—2x=x—1

Loi gidi.

a) x—2|=x4+2= (x—2)2=(x+2)>=x=0.

Thay x = 0 vao phuong trinh ta thiy théa man. VAy tip nghiém ctia phuong trinh 12 S = {0}.

b) VXx—3=vV9-2x=x-3=9-2x=x=4.

Thay x = 4 vao phuong trinh ta thiy théa man. Vay tip nghiém clia phuong trinh 12 S = {4}.

) V5—2x=x—1=5-2x=(x—1)?=x=42.

e Thay x = 2 vao phuong trinh ta thiy théa man.
e Thay x = —2 vao phuong trinh ta thiy khong thoa man.

Viéy tap nghiém cia phuong trinh 1a § = {2}.

Bai 38. Xét su tuong duong cua cac phuong trinh sau:

2 2 s
x°—dx—4 X" —4x—5 b) 2—x|=2x—1vax’—1=0
Q) ————=Vx—4dva———=0
) x—4 vx—1
Loi giai.
2
x*—4x—4
a) Xét phuong trinh ———— = +v/x—4(1).
biéu kién x > 4.
=0 (Loai
exr-4x—-4=x-4s ( '):>Slz{5}.
x=5(TM)
2
x"—4x—35
Xét phuong trinh ———— =0(2).
\P g Ve (2)
biéu kién x > 1.
x = —1 (Loai)
) e —4x-5=0& =5 ={5}.
(2) & 52 —dx s = 5=09)

Vi §; = S2 nén hai phuong trinh da cho tuong duong.
b) Xét phuong trinh |2 — x| =2x—1 (1).
biéu kién x € R.
1
Vi |2 — x| 20z>2x—120=>x2§.

e Xét2—x=2x—1=x=1(TM).
o Xét2—x=—-2x+1=x=—1 (Loai).

Vay Sy = {1}.

Xét phuong trinh x*> — 1 = 0 (2).

Diéu kién x € R.

2)ex=+1=8={£1}.

Vi S| # S, nén hai phuong trinh da cho khong tuong duong.
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§2.  PHUONG TRINH QUY VE PHUONG TRINH BAC NHAT,
BAC HAI

I. Tém tat Ii thuyét
II. Cac dang toan

Dang 1. Giai va bién luin phueng trinh bac nhét

Phudng phap giai:
) b
a) a # 0: Phuong trinh c6 mot nghi€ém duy nhat x = ——.
a

b) a =0 va b # 0: Phuong trinh v6 nghiém.

¢) a =0 va b = 0: Phuong trinh nghiém ding véi moi x € R.

Vi du 1. Giai va bién luan phuong trinh sau theo tham s6 m

m’x+2=x+2m (1)

Loi giai. Ta c6 bién ddi tuong duong
() emx—x=2m-2& <m2—1>x=2(m—1) (2)

Ta xét cac truong hop sau day:
Trudng hep 1: Khim # +1, tacé m?> — 1 # 0 nén (2) c¢6 nghiém
2(m—1) 2

= m?—1 :m+l'

DAy 1a nghiém duy nhét ctia phuong trinh.

Truong hgp 2: Khi m = 1, phuong trinh (2) trd thanh 0.x = 0. Phuong trinh nay c¢6 nghiém ding v6i moi s6
thuc x nén phuong trinh (1) ciing c6 nghiém ding véi moi s thuc x. Truong hep 3: Khi m = —1, phuong
trinh (2) tré thanh 0.x = —4. Phuong trinh nay vd nghiém nén phuong trinh (1) ciing vo nghiém.

Két luan:
” o £ 2
e VGim # +1: (1) c6 nghiém duy nhat x = ——.
m+1
e V6im = —1: (1) vd nghiém.

e V6im=1:(1) c6 vo s6 nghiém.

2x+a a—2x B 6a

Vidu 2. Giai va bién luan phuong trinh oy, M sl ys (1)

a—2%#0

Loi giai. Tac6{ a+2#0 < a+#+£2.
a*—4 #0

Phuong trinh trén dudc viét lai dudi dang

(2x+a)(a+2)—(a—2x)(a—2)=6a<2ax=a. (2)
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N £ . 2 1
Truong hop 1: Neua # 0 thi (2) < x = 4_a =5
a
Truong hop 2: Neu a = 0 thi (2) < 0.x = 0, phuong trinh c6 nghiém ding v6i moi so thuc x.
Két luén:

. 1
e V6ia # 0 va a # £2 thi phuong trinh c6 mot nghiém duy nhat x = 7

e Vi a = 0 thi phuong trinh ¢6 nghiém diing v6i moi sb thuc x.

e VGi a = %2 thi phuong trinh da cho vo nghiém.

Vi du 3. Tim gi4 tri ciia tham s6 m d€ phuong trinh sau c6 tap hop nghiém 1a R

m<m2x— 1) =1-x (1)

Lui gidi. Phuong trinh da cho viét dudi dang (m*+1)x=m+1. (2)
3
1=0
Do do, phuong trinh (1) c6 tdp nghiém la R khi va chi khi phuong trinh (2) ¢ tip nghiém R < {m ++1 0 &
m =
m=—1.
Véy v6i m = —1 thi phuong trinh (1) ¢6 tdp nghiém la R.

Vi du 4. Tim gi4 tri tham sb m d€ phuong trinh sau c6 nghiém x > 2

2x—3m=1 (1)

3m—+1

Loi gidi. Phuong trinh da cho dudc viét lai dudi dang x =

m—+1

3
Phuong trinh (1) c6 nghiém x > 2 khi va chi khi >2&m> 1.

Vay m > 1 théa yéu cau bai todn.
BAI TAP TU LUYEN

Bai 1. Gidi va bién luan phuong trinh (m*+4)x—3m=x-3. (1)

Loi giai. Phuong trinh da cho dugc viét lai dudi dang (m*+3)x=3m—3. (2).

2 3m—3

Vi m?+3 > 0, v6i moi gia tri thuc ctia m nén phuong trinh (2) c6 1 nghiém duy nhit 1a x = n;—+3
m

Bai 2. Giai va bién luan phuong trinh m (x —2m) =x+m+2. (1)

Loi gidi. Phuong trinh (1) dugc viét lai dusi dang (m — 1)x = 2m? + m+2. (2)

e VGi m = 1, phuong trinh (2) trd thanh 0.x = 5. Piéu nay v li, phuong trinh da cho vd nghiém.

m>+2+m

e VGi m # 1, phuong trinh ¢6 nghiém duy nhit 1 x = 7
m p—

Bai 3. Giai va bién luan phuong trinh m?x+2 = x+2m. (1)

Lai giai. Phuong trinh (1) dudc viét lai dudi dang (m? —1)x=2m—2. (2)
2m—2 2
m2—1 m+1

e VGi m # +1, phuong trinh (2) c6 nghiém duy nhit x =

e VGi m = 1, phuong trinh (2) trd thanh 0.x = 0. Phuong trinh diing v6i moi s6 thuc x.

e VGim = —1, phuong trinh (2) tr& thanh 0.x = —4. Diéu nay v6 li nén phuong trinh da cho vo nghiém.
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Bai 4. Giai va bién luan phuong trinh m’x+ 1= (m—1)x+m. (1).
Lui giai. Phuong trinh (1) dudc viét lai dudi dang (m* —m—+1)x=m—1. (2).
m—1

Vim? —m+1+#0,Vx € R nén phuong trinh (2) luén c6 nghiém duy nhét x = S R—
m-—m+1

Bai 5. Giai va bién luan phuong trinh m?x+6 = 4x+3m.  (1).
Lai giai. Phuong trinh (1) dudc viét lai dudi dang (m* —4)x=3m—6. (2).

3m—06 3

V6i m # +2, phuong trinh (2) ¢6 nghiém duy nhét x = = :
o Véim# phuong trinh (2) c¢6 nghiém duy nhat x 4 mi2

e VGi m = 2, phuong trinh (2) trd thanh 0.x = 0. Phuong trinh diing v6i moi s6 thuc x.
e VGim = —2, phuong trinh (2) trd thanh 0.x = —12. Diéu nay vd i nén phuong trinh da cho v6 nghiém.

Bai 6. Tim gid tri tham s6 m d& phuong trinh m? (mx — 1) =2m (2x+1) (1) c6 tap nghiém la R.

Loi giai. Phuong trinh (1) dugc viét lai dudi dang (m* —4m)x =2m+m?*.  (2).

Phuong trinh (1) c6 tap nghiém 1a R khi va chi khi phuong trinh (2) ¢6 tip nghiém 1a R. Piéu nay xay ra
m3—4m:O<:> [m:()

khi va chi khi { .
m= -2

2m—+m?> =0
Bai 7. Tim gid tri tham s6 m d€ phuong trinh m (x —m+3) =2(x—2)+6 (1) c6 tip nghiém l1a R.

Loi giai. Phuong trinh (1) dudc viét lai dusi dang (m —2)x =m? —3m+2. (2).

Phuong trinh (1) ¢6 tap nghiém 1a R khi va chi khi phuong trinh (2) c6 tap nghiém la R. Diéu nay xay ra
m—2=0

) < m=2.
m-—3m+2=0

khi va chi khi {
Bai 8. Tim gid tri tham s m dé phuong trinh m (x —m+3) =2(x—2)+6 (1) c6 nghiém duy nht.

Lai gidi. Phuong trinh (1) dugc viét lai dudi dang (m —2)x =m? —3m+2. (2).

Phuong trinh (1) ¢6 nghiém duy nhét khi va chi khi phuong trinh (2) c6 nghiém duy nhat. Diéu nay xay ra
khi va chi khi m — 2 # 0 < m # 2.

Bai 9. Tim gid tri tham s6 m dé phuong trinh (m +3) (x —m) =2(x—2) (1) vd nghiém.
Lui gidi. Phuong trinh (1) dudc viét lai dusi dang (m+ 1)x=m> +3m—4. (2).
Phuong trinh (1) ¢6 nghiém duy nhit khi va chi khi phuong trinh (2) c6 nghiém duy nhét. Diéu nay xdy ra

m=—1
m+1=0
khi va chi khi 2, 5 A O<:> m#1 <m=-—1.
m“+3m—4 # mtd

Bai 10. Tim gid tri tham sb m d€ phuong trinh (m —1)*x =4x+m+1 (1) vo nghiém.
Loi giai. Phuong trinh (1) duoc viét lai dudi dang (m* +2m—3)x=m+1. (2).
Phuong trinh (1) c6 nghiém duy nhit khi va chi khi phuong trinh (2) c6 nghiém duy nhét. Diéu nay xdy ra

~1
2 m
2m—3 =0 —1
Khi va chikhi ¢ " & [m:—3<:> "=
m+1#0 =-3
m# —1

Bai 11. Tim gid tri tham s6 m d€ phuong trinh m? (x — 1) =2 (mx—2) (1) c6 nghiém duy nhat.

Lui giai. Phuong trinh (1) dudc viét lai dudi dang (m? —2m)x =m*—4. (2).

Phuong trinh (1) ¢6 nghiém duy nhat khi va chi khi phuong trinh (2) c6 nghiém duy nhat. Diéu nay xdy ra
m=#£2

khivachikhim2—2m¢0<:>{ .
m+#0

Bai 12. Tim gi4 tri tham sb m d€ phuong trinh m? (x — 1) = —4 (mx+1) (1) c6 nghiém ducong duy nhAt.
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Loi giai. Phuong trinh (1) dugc viét lai dudi dang (m* +4m)x=m*—4. (2).
Phuong trinh (1) ¢6 nghiém duong duy nhét khi va chi khi phuong trinh (2) ¢6 nghiém duong duy nhat.
m?> +4m # 0
A N 2 PN 2 1 1es m 7& —4 m>2
Di€u nay xay ra khi va chi khi ¢ ,,,2 _4 5 & .
m#0 m~ >4 m< =2

——— >0
m2—|—4m>

BAI TAP TONG HOP

Bai 13. Giai va bién luan phuong trinh (x — 1) (x —mx+2) = 0.
Loi giai. Phuong trinh (1) tuong duong véi

e VG6i m = 1, phuong trinh (%) trd thanh 0.x = —2. Piéu nay vo i nén phuong trinh (*) vo nghiém.
Phuong trinh (1) ¢6 nghiém duy nhit x = 1.

e VGi m = 3, phuong trinh (%) tr§ thanh —2x = —2. Phuong trinh c¢6 nghiém duy nhit x = 1. Do dé,
phuong trinh (1) c6 nghiém duy nhét x = 1.

. 2
e VGim# 1 vam # 3, phuong trinh (x) c6 nghiém duy nhat x = 1o # 1. Do d6, phuong trinh (1)
—m
2

co hai nghiémx =1vax = B
—m

Bai 14. Giai va bién luan phuong trinh (x> —4) (mx—3) = 0.
Loi giai. Phuong trinh (1) tuong duong véi

x==2

mx=3 (%)

e V&im =0, phuong trinh () trd thanh 0.x = 3. Diéu nay vo li nén phuong trinh () vd nghiém. Phuong
trinh (1) c6 hai nghiém x = £2.

3 3 )
o Véim= > phuong trinh (x) tré thanh 5= 3. Phuong trinh (*) ¢6 nghiém duy nhat x = 2. Do do,
phuong trinh (1) ¢6 hai nghiém x = £2.

3 3 2
e V6im= —5 phuong trinh (x) trg thanh X = 3. Phuong trinh () ¢6 nghiém duy nhat x = —2. Do
d6, phuong trinh (1) c6 hai nghiém x = +-2.

e VGi m # +2 v m # 0, phuong trinh (%) ¢6 nghiém duy nhit x = —d frac3m # £2. Do d6, phuong

*

trinh (1) c6 ba nghiém x = +2 va x =

I|w
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Dang 2. Phuong trinh chiia 4n dudi dau cin

Nguyén tic cd ban trong gidi phuong trinh chifa 4n dudi diu cin 13 phai tim cdch 1am mét diu cin. C6
céc phuong phap thudng diing nhu: binh phuong hai vé, dit 4n phu, dua phuong trinh vé dang tich, . ..

Phuong phap 1. Binh phuong hai vé.
Thiét 1ap diéu kién rdi sau d6 binh phuong hai vé.

B>0

A=VB&<{ ~
* VA=VE {A:B.
B>0

A=B& ¢
» V4 {A:Bz.

Phuong phap 2. Pat 4n phu.

Nhiéu phuong trinh, viéc binh phuong khong thé 1am mét hét ciin hoic lai dua vé nhiing phuong trinh
bic cao hon hai. Nhiing cau nhu vay ta khong nén binh phuong hai vé ma nén st dung phuong phap
khac.

Sau day 12 mot sb dang hay gip trong dit 4n phu:

e af (x)+b\/f(x)=c.bat/f(x)=t.

e a(v/A£+/B) +bvVA.B = c (A,B la biéu thic ciia x). Dit VA++B =1t = \/A.B=---(Binh
phuong ¢ d€ dua ra v/A.B).

Phuong phap 3. Pua vé dang tich.
Néu phuong trinh dua dugc vé tich ta c6 thé chuyén vé cac phuong trinh dé gidi hon. Chiing ta c6 thé
thuc hién theo mot trong nhiing huéng sau:
e Ghép nhém tao ra nhan tu chung.
A—-B
VA+VB

e Khi nham dugc nghiém thi thém b6t hé s6 d€ lién hop tao ra nhan ti chung.

e Bién ddi lién hop VA — VB =

Phuong phap 1. Binh phuong hai vé.

[ Vi du 5. Giai phuong trinh v/2x — 1 = v/x2 —3x.

Loi giai.
V2x —4=+/x2—-3x
x>2
2x—4>0 x>2
= 5 <9, & x=1<x=4.
2x—4 =x~—3x x*—5x+4=0

Phuong trinh ¢6 nghiém duy nhit x = 4.

[ Vi du 6. Giai phuong trinh vx2 —2x+5 =3x— 1.

Li gidi.

VX2 —=2x+5=3x—1
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1
x> =
3x—1>0 x>l ’
<9 ) & -3 < x=1 &x=1
X =2x+5=(3x—1) 81> —dx—4=0 —1
xX=—
2

Vay phuong trinh ¢6 nghiém duy nhit x = 1.

[ Vidu 7. Giai phuong trinh v/x+3++/2x—1 = 3.

Loi gidi. Phan tich: 2 vé khong Am nén ta c6 thé binh phuong dugc, binh phuong sé mit dan sb Iugng cin di.

1
Vx+3+v/2x—1=3BK: x> 5)

o (VAF3+va—1)2=9
S 3x+2+2/(x+3)(2x—1)=9
& 2y/(x+3)(2x—1)=7-3x
7—3x>0
4(2x% 45x—3) = (7—3x)?
7
< L
< =3
X —62x+61=0

7
x§§
& [x: | &X= 1.(TMDK)

x =061
Viy phuong trinh ¢6 nghiém duy nhit x = 1.

BAI TAP TU LUYEN

Bai 15. Giai phuong trinh vx2 +3 = v/2x + 6.

Lo gidi. VA2 3 = Vi 6 i =
i giai. Vx =V2x+6<& &
& X 4+3=2x+6 =3
Phuong trinh ¢6 2 nghiém x = —1;x = 3.
Bai 16. Giai phuong trinh v/2x2 +2 = x+ 1.
x> —1
Loi gidi. V2x@2+2=x+1& 4 , &x=1
A 4+2=(x+1)

Phuong trinh c6 2 nghiém x = 1.
Bai 17. Giai phuong trinh v/x+3++3x+1=4.
Loi giai. Pk: x> 3. Vx+3+V3x+1 =4 vV3x24+10x+3 =6 —2x

x<3
&3 , & x= 1(tmdk)
3x°+10x+3 = (6 —2x)

Phuong trinh c6 2 nghiém x = 1.
Bai 18. Giai phuong trinh v/2x+3 — /4 —x = 2.
Loi giai. DK: = <x<4.
2
V2x+3—V4d—x=2&V2x+3=V4—x+24/4—x=3x-5
5

> — N
{73 & x = 3(thda man diéu ki¢n)
16(4—x) = (3x—5)?
Phuong trinh c6 1 nghiém x = 3.
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Bai 19. Gidi phuong trinh vx2 +4x+4 —Vx2 +2x—2=2.
Loi gidi. PK: x> +2x—2>0.
Va2 +dx+4—Vx2+2x—2=2 VX2 +4x+4=Vx2+2x—2+2
S X2 Ax4+4=x2 42— 244442+ 2x -2 2Vx2+ 2x—2 =x+1
& {xzz ! , < x = 1(thoa man diéu kién)
X +2x—-2=(x+1)
Phuong trinh c6 1 nghiém x = 1.

Phuong phap 2. Pat 4n phu.
[ Vi du 8. Giai phuong trinh 2x* — 2x+/(x + 1)(x — 2) = 14.
Loi gidi. Pit /x+ D(x—2)=t (t>0)=> x> —x—2=1>=x>—x=1>+2.

Viy ta c6 phuong trinh:

t=2
202 4+2)+t =142 +1-10=0« -5 .
t = —(loai)
2
Viy /Ot Dx—2)=2e2—x-2=4oxx—6=0& x_3
X =

Phuong trinh ¢6 2 nghiém x = —2;x = 3.

Vidu 9. Giai phuong trinh v/x —1++/3 —x+vV—x2+4x—-3=3.

Lui gidi. PK: 1 <x<3DitVx—1+v3—x=1(v/2<1<2)

1?2 -2
=12=242/(x—1)B—x)=V-x2+4x—-3= 5
Khi do6 ta c6 phuong trinh:

) 5 t=2
t+ =3&1t°+2t-8=0& St=2

t = —4(loai)
Khidotaco vV—x2+4x—3 =1 —x*+4x—-3=1cx=2.
Phuong trinh ¢6 nghiém duy nhit x = 2.

[ Vi du 10. Giai phuong trinh v/x+ 7+ vx+3 = 4. ]

Loi giai. DK: x > —3.
bit vx+7=a;v/x+3=0b (b >0)
Ta co hé

a+b=4

a—b*=4

b=4—-a
=
a—(4—a)? =4

b=4—-a
=93 9
a—a +8a—20=0

b=4—a
= 2
(a—2)(a*+a+10)=0
b=4—-a b=2
~ 54 .
a=72 a=2
Viy vx+3=2&x=1.
Phuong trinh ¢6 nghiém duy nhit x = 1.

BAI TAP TU LUYEN
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Bai 20. Giai phuong trinh v/x2 +x+2 = 2x? +2x — 2.
Laoi giai. Ditr = vx?+x+2(¢ > 0) ¢6 phuong trinh:
t=2

t=2-6< 3
t = — (Loai)

2
=1

Vay Vx2+x+2=2& [x )
X=—
Phuong trinh c6 2 nghiém x = 1;x = —2.
Bai 21. Giai phuong trinh /(x — 1)(x+2) = 2x? + 2x — 10.
Lui gidi. Dit \/(x— 1)(x+2) =¢(¢ > 0) thi x> +x = 1> 42 ta c6 phucng trinh
t=2
t=2(2+2)- 102> —t—-6=0< —3

t=— (loai)

=2
Vay V- x12) =2 & [x
x=-3
Phuong trinh c6 2 nghiém x = 2;x = —3
Bai 22. Giai phuong trinh /T —x++/1+x43vV1—x2=5.

2

<o 7 o . 1 e ,
Loi giai. DK: —1 <x < 1 bat \/1—x+\/1—|—x:t(\/§§t§2) thi V1 —x2 = khi d6 ta c6 phuong
trinh
2 t=2
t-—2
r+3 =5& -8 .
t:T(lO@ll)

Vay V1—x2=1&x=0.

Phuong trinh ¢6 nghiém duy nhit x =0
Bai 23. Giai phuong trinh vVx+1++vVx—2+x+vVx2—x—2=38.
Loi giai. DK: x > 2.
Pit vx+1++vVx—2=1(t>0)thix+vVx2—x—2=
t+ﬂ+1_8 t=3
2 t = —5(loai)’
Viy x4+ Va2 —x—2 =5 Vx2 —x—2=5—x < x = 3(thda man diéu kién).
Vay phuong trinh c6 nghiém duy nhét x = 3
Bai 24. Giai phuong trinh v/x — 1 +2v/x+2 = 5.
Loi giai. Diat vx—1=a;v/x+2=>b(b>0) tacé hé
a+2b=5 a=1
= .
Vay Vx+2=2&x=2.
phuong trinh c¢6 nghiém duy nhét x = 2

2 +1

ta co
2

Phuong phap 3. Pua vé dang tich.

[ Vi du 11. Giai phuong trinh v/x —14+3y/3 —x— v —x2 +4x—3 = 3.

Loi giai. DK: 1 <x < 3.
VXx—143V3—x—V—x2+4x—3=3
SVa—1+3V3—x—/(x—1)3-x)—3=0

e (Va—1-3)+(3v3=x—/G=1)3-x)) =0
& (\/x—1—3) —\/S—x(\/x—l—?)) =0

& (\/x—1—3) (\/3—x—1) =0
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x—1=3 x = 10(loai)
N

Vay phuong trinh c6 mét nghiém x = 2.

Vi du 12. Giai phuong trinh \/x+3 — /2x — [ = x> —3x— 4.

N 1
Loi giai. Bk: x > 7

VX+3—V2x—1=x*-3x—4
x+3—2x+1

= \/x+34+ V2x—1 ==t
—Xx
= Vit3+v2a—1 (=D xt1)
x=4
“ - —x+1(2)°

Vx+3+v2x—1
1
Phuong trinh (2) v6 nghiém vi véi x > 3 thi VT <0 <VP.
Vay phuong trinh ¢6 nghiém duy nhit x = 4

Vi du 13. Giai phuong trinh v/x —2+x?> —3x— 1 =0.

Loi gidi. Phan tich: Ta nhim dugc mot nghiém ciia phuong trinh 1a x =3 vanéu tai x =3 thi/x—21a 1
nén néu ta tri né cho 1 thi sé tao dudc nhan tir x — 3
.DK: x> 2.

Vx—2+4+x*=3x—-1=0
& (Vx=2-1)+x*-3x=0

x_
& —+x(x—3)=0
x—2+1 ( )

@@—3)(%3““) ~0
x=3

&= x—3 .
e R 10
=1 )

Phuong trinh (2) v6i diéu kién x > 2 thi phuong trinh (2) ¢6 VT > 0 nén (2) v6 nghiém.
Vay phuong trinh c6 nghiém duy nhit 1 x = 3.

BAI TAP TU LUYEN

Bai 25. Giai phuong trinh —v/1 —x2 +/1T+x+v1T—x=1.
Loi giai. V1—-x2+V1+x+V1-x=1< (VI-x—1)(/1+x-1)=0<x=0.
Phuong trinh c6 nghiém x = 0.
Bai 26. Giai phuong trinh /x+3++v2x— [ +x> -4 =0
, 1
Loi giai. DK: x > 5
VX+3+V2x— 1+ -4=0 (Vx+3-2)+(V2x—1-1)+x*-1=0
1 2

S (x—1 ( + —I—x+1)=0<i>x=1.

( ) Vx+3+2 V2x—1+1
Phuong trinh c6 mot nghiém la x = 1.
Bai 27. Gidi phuong trinh v/x2 +3 = v/x+ 34 3x> — 3.
Lui gidi. PK: x > -3
V23 =vx4+343° -3 Va2 +3-V/x+3=31—-1)
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X .x:l
< (x—1) =3x—1)(*FP+x+1) & .
Va2 +34+x+3 V243 +Vx+3=3(x"+x+1)(2)
. 1
Thay phuong trinh (2) v6 nghiém vi VT < — < VP.

V3

Viy phuong trinh ¢ mot nghiém duy nhatx = 1.

Dang 3. Phuong trinh chiia 4n trong diu gia tri tuyét dbi

Nguyén tic co ban trong giai phuong trinh chia 4n trong dau gia tri tuyét ddi la phai tim cach lam
mét du gid tri tuyét d6i. Cac phuong phap thudng dung 1a: bién ddi tuong duong, chia khoang trén
truc sé, -

Phuong phap 1. Bién ddi tweng duong.
V6i f(x), g(x) la cdc ham sé. Khi d6

g(x) >0
If(x)] = g(x) & [f(X) = g(x)
flx) = —g(x)

Phudng phap 2. Chia khoang trén truc s6
Ta 1ap bang xét diu clia cic biéu thiic trong dau gia tri tuyét dbi roi xét cic trudng hop dé khi dau
gia tri tuyét doi.
MGt sé ciach khac
a) Dit 4n phu.
b) Sit dung bat ding thic ta so sanh f(x) va g(x) tif d6 tim nghiém ctia phuong trinh f(x) = g(x).

¢) St dung dd thi can chd ¥ sb nghiém cla phuong trinh f(x) = g(x) 1a s6 giao diém cta hai dd
thi ham s6 y = f(x) va y = g(x). Phuong phap nay thudng dp dung cho cac bai toan bién luan
nghiém.

Phuong phap 1. Bién déi twong duong.

Vi du 14. Giai phuong trinh sau [2x—3| =5 —x.

5—-x>0
Loi gidi. Phuong trinh [2x —3|=5—x < !2x—3:5—x &4 |x=

W | oo

8
Viéy phuong trinh da cho c6 hai nghiém x = 3 vax=—2.

[ Vi du 15. Giai phuong trinh |x — 2| = |3x +2|. ]

Loi giai. Phuong trinh [x —2| = |3x+2| & ¥o2=dxka & 1=z
1 glal. ng trinn | x — = |3X .
8 & x—2=—3x+2) x=0

Vay phuong trinh da cho c6 hai nghiém x = —2 vax = 0.
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[ Vi du 16. Giai phuong trinh |x —2| + |x+ 2| = |2x]. ]

Loi giai. Phuong trinh |x — 2|+ |x+2| = [2x| & [x = 2|+ |x+ 2| =[x —2+x+2| & (x—2)(x+2) > 0 &
x< =2

x>2

Viéy tap nghiém cia phuong trinh 1a § = (—c0; —2] U [2; 4-0).

BAI TAP TU LUYEN

Bai 28. Giai phuong trinh |x — 3| = 2x+ 4.

2x+4>0 x=-2 1
Loi gidi. Taco |x—3| =2x+4 < [x—3:2x—l—4 s |x=7 = x=—3
1
1 x .
Vay phuong trinh c6 mot nghiém x = —3
Bai 29. Giai phuong trinh |x+ 1| = |3x—1].
\ye  e%e , x+1:3x_1 XZI
Loi giai. Taco [x+1|=]3x—1| & &
x+1=-3x+1 x=0
Vay phuong trinh c¢6 hai nghiém x =1 va x = 0.
Bai 30. Giai phuong trinh sau |3x — 6] = 2x+ 1.
2x+1>0 x> —% _
Loi giai. Phuong trinh [3x— 6/ =2x+1< < [3x—6=2x+1 < _7 & [ _1
= Y=
3x—6=—-2x—1 L:

Vay phuong trinh c6 hai nghiémx =7 vax =1
Bai 31. Giai phuong trinh |x — 1| +|2x+ 1| = |3x].
Loi giai. Phuong trinh [x — 1|+ 2x+ 1| =3x| & [x— 1|+ [2x+ 1| = |x—1+2x+ 1| & (x—1)(2x+ 1) >
1
< __
0e "= 72
x>1

1
Vay tap nghiém cia phuong trinh 1a S = (—oo; —ﬂ U[1;+o0).

Bai 32. Giai phuong trinh [3x — 5|+ [2x— 1| = | — 5x+ 6.
Loi giai. Phuong trinh [3x—5|+[2x— 1| =|—=5x+6| < [3x—5|+[2x— 1| = |5x— 6| = |3x -5+ 2x— 1| &
xﬁl
(Bx=5)(2x-1)>0e | 3
>
a : 1 5
Viy tap nghi€m cua phuong trinh 1a S = <—oo;§] U {g;—i-oo).
Bai 33. Giai va bién luan phuong trinh |x —2m| = x+m.
x+m>0 Xz —m
Loi giai. Phuong trinh |x —2m| =x+m & [x—2m:x—|—m e |3m=0
3m
x—2m=—x+m x = >

3
Vc’sixZTmZ—m#mZO-

Két luan:
V6i m < 0 phuong trinh v nghiém.
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V6i m = 0 phuong trinh ¢6 tap nghiém § = [0; +<o).
) 3
V6i m > 0 phuong trinh ¢6 nghiém duy nhat x = Tm

Phuong phap 2. Chia khoang trén truc s6

175

Vi du 17. Giai phuong trinh |x —2| = 2x— 1.

Loi giai. Ta xét hai trudng hop

TH1: V6i x > 2 phuong trinh tré thanh x —2 =2x— 1 = x = —1 < 2 (loai).
TH2: V6i x < 2 phuong trinh tr§ thanh —x+2 =2x— 1 = x =1 < 2 (thda man).
Vay phuong trinh c6 nghiém duy nhit x = 1.

[ Vi du 18. Giai phuong trinh |x — 2|+ [3x — 9| =[x+ 1].

x—2=0=x=2
Loi giai. Lap bang dé khit dAu gia tri tuyét d6i. C6 { 3x—9=0=x=3 .
x+1=0=x=-1

X —o0 —1 2 3 o0
x—2 — - 0 + +
3x—-9 — - — 0o +
x+1 - 0 + + +

Khi d6 ta xét titng trudng hop dé khit dau gia tri tuyét d6i nhu sau:

TH1: V6i x < —1 phuong trinh trd thanh
—(x=2)—B3x—9)=—(x+1)=x=4>—1=loai.

TH2: V6i —1 < x < 2 phuong trinh tr§ thanh
—(x—2)—(3x—9)=x+1<x=2= loai.

TH3: V6i —2 < x < 3 phuong trinh tr§ thanh
x—2—0CBx—9) =x+1ex=2.

TH4: Vi x > 3 phuong trinh tr§ thanh
x—243x—-9=x+1&x=4.

Vay phuong trinh da cho c6 hai nghiém x =2 va x = 4.

Vi du 19. Bién luan s nghiém cla phuong trinh |2x — 4m| = 3x + 2m.

Loi gidi. Ta s& xét ting trudng hop dé loai bé diu gia tri tuyét d6i

TH1: V6i x > 2m thi phuong trinh tr§ thanh
2x—4dm=3x+2m=x=—-6mvix>2m=—-6m>2m=>m<0

Vay v6i m < 0 thi phuong trinh c6 nghiém x = —6m.

TH2: VG6i x < 2m thi phuong trinh tré thanh

2 2
—2x+4m:3x+2m:>x:?mvix<2m:?m<2m=>m>0

2
Vay m > 0 thi phuong trinh ¢6 nghiém x = ?m
Két luan: V6i moi m € R thi phuong trinh c6 mot nghiém.

BAI TAP TU LUYEN
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Bai 34. Gidi phuong trinh [3x —2| = x+ 1.
N i 2 . PR 3,
Loi giai. TH1: Vé6i x > 3 phuong trinh tré thanh 3x =2 =x+1=x= 3 (thoa man)

2 1
TH2: V6i x < 3 phuong trinh tr§ thanh —3x+2=x+1&x = 1 (thda man)
3 1
Vay phuong trinh da cho c6 hai nghiém x = 5 vax = 7

Bai 35. Giai phuong trinh [2x— 1| = [x+ 2|+ [x— 1.

2x—1=0 x:%
Loi gii. Ta lap bang d€ khit dau gid tri tuyét d6i. C6 S x+2=0 << 5
1
X —oo -2 = 1 00
2
21 = - 0 + +
x+2 - 0 + + +
x—1 — - — 0 +

Tt d6 ta xét cac trudng hop dé bo diu gia tri tuyét d6i
TH1: V6i x < —2 phuong trinh trd thanh —2x+1=—x—-2—x+1< 0= -3 = loai.

1
TH2: Voi -2 <x < > phuong trinh tré thanh —2x+1=x+2—x+1 & x=—1.

1

TH3: V6i 3 <x < 1 phuong trinh tré thanh 2x — 1 =x4+2 —x+ 1< x=2 > 1 = loai.
TH4: V6i x > 1 phuong trinh tr6 thanh 2x — 1 =x+24+x— 1< —1 =1 = loai.
Vay phuong trinh da cho c6 mdt nghiém x = —1.
Bai 36. Giai phuong trinh |x*> — 3x+ 2| + [3x — 6| = 2.

N 1o e 1A AR A s s s ¥ —3x+2=0 x=1
Loi giai. Ta lap bang xét dau d€ khu dau gia tri tuyét doi. Co & .

3x—6=0 x=2

Bang xét diu:

x —o0 1 2 +oo
X2 —3x+2 + 0 - 0 +
3x—6 — — 0 +

Dua vao bang xét diu ta xét cac trudng hop dé bo dau gid tri tuyét dbi:
TH1: V6i x < 1 phuong trinh trd thanh

x=3-3
¥ —3x42-3x+6=2—-6x+6=0< (loai)
x=3+3
e N 9 1% 2 2 x:\/i 2 4t
TH2: V6i 1 <x < 2 phuong trinh tré thanh —x“+3x—-2-3x4+6=2&x" =2 & 3 ket hop voi
X=—
1<x<2=x=+2.
4 N o ps 2 2 x=-6 A 4
TH3: V6i x > 2 phuong trinh tr6 thanh x* —3x+2+3x-6=2 & x" =6 & < ket hgp voi
X =
x22:>x:\/€.

Viy phuong trinh dd cho ¢6 hai nghiém x = /2 va x = v/6.
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2x+1

Bai 37. Giai phuong trinh 7 ‘ =x+35.

X —

\,e 2 < X LN A 2 z A ~ 9 A .z . A A z 1 N
Loi giai. Dicu kién x # 1. Ta 1ap bang xét dau dé khi dau gia tri tuyét doi, c6 2x+1=0=x = ) va
x—1=0= x=1. Bang xét dau:

X —o0 - 1 +oo

2x—1
x—1

+ 0 - 0 +

Bai 38. Gidi phuong trinh |3x — 2|+ x> = 3x+2| = [x — 2| + |x — 1|
r 2
3x—2=0=x= 3

2 X =
N e%e A > g 0 1A s, . N A , X _3x_|_2:0:>
Loi giai. Ta lap bang dé khu dau gia tri tuyét doi. Co =

x—2=0=x=2

x—1=0=x=1
Bang xét diu:

2

x —oo 3 1 2 oo
3x—2 - 0 + + +
X —3x+42 + + 0 - 0 +
x=2 - - - 0 +
x—1 — - 0 + +

Tir bang xét diu ta xét cac truong hop dé bd diu gia tri tuyét ddi
. 2 . 2 s
TH1: V6i x < 3 phuong trinh tré thanh

2 2 x:2+\/§ A e 2
34242 =3x42=—x4+2—-x+1exX—4dx+1=0s két hop véix < = =x=2—1/3.
x=2-3 3
Tuong tu xét d6i v6i cac trudng hop con lai ta duge phuong trinh ¢6 hai nghiém lax =2 —+/3 vax = 1.
<. .. |2x+4+4]-3
Bai 39. Giai phuong trinh Li}% =4,

Loi gidi. Ta lap bang dé khit dau gia tri tuyét ddi. C6
Bai 40. Bién luan s6 nghiém cdc phuong trinh|3x — 4m| = x +m.
e ° 2 2, 4 N N Jrd N 5 A 2y 4
Loi giai. TH1: Véi x < ?m thi phuong trinh tr§ thanh 3x —4m =x+m < x = Tm ket hop voi x < Tm =

Sm  4m

— < —&&m<O.

2 . 4 3 4 3
TH2: V61 x > ?m thi phuong trinh tr§ thanh —3x+4m =x+m < x = Tm két hop véi x > ?m = Tm >
dm 7
— s ——m>0 <0.

3 = 12m_ <>m<

Két luan: Vay phuong trinh di cho ludn c6 duy nhit mot nghiém.

Mot s6 cach khac
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[ Vi du 20. Gidi phuong trinh [x* —4x +2| = 2x* — 8x + 3. ]

Loi gidi. Taco x> —4x+2| =2x? —8x+3 < [x* —4x+2| =2(x* —4x+2) — 1 = ditt = x*> —4x+2. Khi
do, phuong trinh tré thanh

1
2%—1>0 tz3
tf|=2t—1( [t=2t—1 &< |[t=1 =r=1
t=-2t+1 ;:1
3
y ) ) x=2+V3
Voit=1=x"—-4dx+2=1x"—-4x+1=0&
x=2-3

Vay phuong trinh da cho ¢6 hai nghiém la x =2+ /3 vax =2 —+/3.

[ Vi du 21. Bién luén s6 nghiém ctia phuong trinh |x| + |x — 2| = m.

Loi gidi. Trudc hét ta vé do thi ham s6 y = |x| + |x — 2| 1ap bang xét dAu

x| —eo 0 2 oo
x - 0+ +
X2 = - 0 +
Tir d6 vé d6 thi ting v6i mdi khoang trong bang xét dau ta dudc dd thi hinh bén. Khi y

d6, sé nghiém ctia phuong trinh |x| + |x — 2| = m la sb giao diém cta do thi ham s6 \4
y = |x| 4 |x — 2| va dudng thang y = m. Dua vao d0 thi ta thiy:

V6i m < 2 thi phuong trinh vo nghiém. 2 Y !
V6i m = 2 thi phuong trinh c6 tap nghiém S = [0;2]. E .
V6i m > 2 thi phuong trinh ludén c6 hai nghiém phan biét. 0 2

Vi du 22. Gidi phuong trinh |x — 2016[* + [x — 2017]° = 1.

Loi gidi. Ta thay x = 2016 hoiic x = 2017 1a nghiém ctia phuong trinh.

THI1: Véi x < 2016 = x —2017 < —1 = |x—2017| > 1 = |[x —2016|* + [x —2017]° > 1

= phuong trinh khong ¢6 nghiém théa man x < 2016.

0<x—2016<1 lx—2016/* < [x—2016| < x—2016
1<x-2017<0 {yx—2017|5 < |x—2017| <2017 —x

=[x —2016[*+|x —2017]° < x—2016+2017 — x = 1 = phuong trinh khong c6 nghiém théa man 2016 <
x < 2017.

TH3: Véi x > 2017 = x — 2016 > 1 = |x —2016[* + |x —2017]> > 1

= phuong trinh khong c6 nghiém x > 2017.

Vay phuong trinh da cho c6 hai nghiém x = 2016 va x = 2017.

BAI TAP TU LUYEN

TH2: V6i 2016 < x < 2017 = {

Bai 41. Giai phuong trinh |[2x? —4x 43| = [x*> — 3x+1].

. . ) ) 2x% —dx+3=x"—3x+1
Loi giai. Phuong trinh [2x° —4x+3[ = [x* -3x+ 1| & |, )
2x°—4x+3=—x"+3x—1
¥—x+2=0 X=

1
=
3 —Tx+4=0 x:g
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4
Vay phuong trinh c6 hai nghiémx =1 vax = 3

Bai 42. Giai phuong trinh |5 —[2x—1|| = 3.
Loi giai. Datr = |2x— 1] v6i 7 > 0. Khi d6 phuong trinh tré thanh

5-t=3 t=2
5—t| =3« =
5—t=-3 r=38
) T3
y 2x—1=2 _ |*73
Véit=2=|2x—1|=2= =
2x—1=-2 | 1
. 2
i i 9
B 2x—1=38 r=5
Vit=8=|2x—1|=8= =
2x—1=-8 7
L X=——
_ 7 13 9}
Vay phuong trinh co ta hié ={—=;—=i=i=(-
ay phuong trinh co tap nghiém $ {2, 225

Bai 43. Bién luan s6 nghiém ctia phuong trinh |5x+2| +|x— 1| =m
Loi giai. Trudc tién ta v& d6 thi ham s6 y = |5x + 2|+ |x — 1| bang céach 1ap bang xét dau

2
5
0

Tt d6 vé dd thi ing véi mdi khoang trong bang xét diu ta dudc do thi hinh bén. Khi dé, y
s6 nghiém clia phuong trinh |5x + 2|+ [x — 1| = m 12 s giao diém ctia dd thi ham s6
y = |5x 42|+ |x — 1| va duong thing y = m. Dua vao do thi ta thiy:

7
Véim < 3 thi phuong trinh v nghiém. 3
7 .
Véim = 5 thi phuong trinh c6 duy nhat mot nghiém. 17
7 Ll
Véim > 3 thi phuong trinh c6 hai nghiém phan biét. ! N
0 1

|
LS

Bai 44. Giai phuong trinh |x — 2017|2918 4 |x — 20182017 = 1.

Loi gidi. Ta thdy x = 2017 hoiic x = 2018 1a nghiém ctia phuong trinh.

TH1: V6i x < 2017 = x— 2018 < —1 = [x —2018| > 1 = |x —2017|?%1® + |x — 2018?17 > 1

= phuong trinh khong c¢6 nghiém théa man x < 2017.

0<x—2017<1 {|x—2o17|2018< lx —2017| < x—2017

—1<x-2018<0 = ||x—2018/*" < |x—2018| < 2018 — x
= |x—2017218 4 |x —2018|?°"7 < x —2017 +2018 — x = 1 = phuong trinh khong c6 nghiém thda min
2017 < x < 2018.
TH3: V6i x > 2018 = x —2017 > 1 = |x — 2017?18 4 |x — 2018|207 > |
= phuong trinh khong c6 nghiém x > 2018.
Vay phuong trinh da cho c6 hai nghiém x = 2017 va x = 2018.
Bai 45. Giai phuong trinh [x+ 1| + [x+ 2| + |[x+ 3|+ ... + [x + 99| = 100x.

Loi giai. Taco [x+ 1]+ [x+2|+[x+3|+ ...+ [x+99] > 0= |x+ 1|+ |x+ 2|+ [x+ 3|+ ...+ |x+ 99| =
100x > 0 = x > 0. Khi d6 phuong trinh trd thanh

TH2: V6i 2017 < x <2018 =
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x+14+x+24+x+34+...+x4+99 = 100x < 99x + 4950 = 100x = x = 4950.
Vay phuong trinh ¢6 nghiém duy nhit x = 4950

Dang 4. Phuong trinh chiia 4n ¢ miu. Phuong trinh béac bén trung phuong

Loai 1. Phuong trinh chita 4n § mau thitc
e Diit diéu kién x4c dinh clia phuong trinh.
e Bién ddi phuong trinh da cho vé phuong trinh bac nhét, bac hai da biét cach giai.
e Chon nghiém thda diéu kién x4c dinh ctia phuong trinh.

/N Khi gidi phuong trinh chita dn & mdu thitc, ta phdi chi y diéu kién xdc dinh ciia phuong trinh.

Loai 2. Phuong trinh trung phuong
Pé€ gidi phuong trinh trung phuong dang ax* +bx? +c¢ = 0 (x) ta dit t = x> > 0 d€ dua vé phuong
trinh bac hai at®> + bt 4+c =0 (¥).

e Néu phuong trinh (%) v nghiém hodc chi c6 nghiém am thi phuong trinh (%) v nghiém.
e Néu phuong trinh (') c6 nghiém ¢ = 0 thi phuong trinh (%) ¢6 nghiém x = 0.

e Néu phuong trinh (*') c6 mot nghiém ¢t = £y > 0 thi phuong trinh (x) ¢6 hai nghiém x = £ /7.

Loai 1. Phuong trinh chita 4n § mau thitc

X2 +3x+4 _x—i—l

Vi du 23. Giai phuong trinh =
) 2x—1 2

e 2 LN LN ~ . 2 N 1
Loi giai. Diéu kién xac dinh ctua phuong trinh: x # R
9
Phuong trinh dé cho thanh 2 (x* +3x+4) = (x+ 1)(2x— 1) & 5x = -9 & x = -3

So diéu kién ta nhin x = —5

5x—3 B 2x—5

Vi du 24. Giai phuong trinh = .
idu iai phuong trin %P5 x_1

e e7e NG A LA A i1 . 5
Loi giai. Diéu kién xac dinh cta phuong trinh: x £ —3F # 1.
. . . ) x=4
Phuong trinh da cho thanh (5x —3)(x—1) = (2x—5)(3x+5) ©x*+3x—28=0< .
xX=—

So diéu kién ta nhan x = —7,x = 4.

1 1 1
x2—|—9x+20+x2—|—11x—|—30+x2+13x+42 18

Vi du 25. Giai phuong trinh

Loi giai. Piéu kién xac dinh ctia phuong trinh: x ¢ {—7,—6, -5, —4}.
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Khi do:
0o 1 N 1 N 1 1
(x+4)(x+5)  (x+5)(x+6) (x+6)(x+7) 18
o 1 1 N 1 1 N 1 1
x+4 x+5 x+5 x+6 x+6 x+7 18
N 1 1
x+4 x+7 18
S +H11x—26=0
x=-—13
&
x=2
So diéu kién ta nhan x = —13,x = 2.

(Bm—2)x—4

=2m+3.
x—1

Vi du 26. Giai va bién luan phuong trinh

Loi giai. Diéu kién xac dinh ctia phuong trinh: x # 1.
Phuong trinh da cho thanh 3m —2)x—4 = (2m+3)(x—1) < (m—5)x=1-2m.
V6i m = 5 phuong trinh cudi thanh Ox = —9 v nghiém nén phuong trinh ban dau v6 nghiém.

Véim#S5thi(im—5)x=1-2m&x= _—? Nghiém nay théa man diéu kién ctia phuong trinh da cho
m —

1-2
khi va chi khi ’5"7A1<:>m7é2.
m JR—
Két ludn:
+ V6i m = 5 hodc m = 2 phuong trinh vd nghiém.
; 1-2
+ V6i m # 5 va m # 2 phuong trinh c6 nghiém duy nhat x = —’Sn
m —
. 1
Vi du 27. Tim m dé phuong trinh Xt a vO nghiém.

x—m+1 x+m+2

Loi giai. Diéu kién x4c dinh ctia phuong trinh: x # m — 1,x # —m — 2.

Phuong trinh da cho thanh (x+1)(x+m+2) =x(x—m+1) < 2(m+1)x=—m—2.
Ta xét cac truong hgp sau:

+ V6im = —1 thi 2(m+ 1)x = —m — 2 thanh Ox = —1 (v0 nghiém), nén m = —1 nhan.

+V6im#—1thi2(m+ x=—m—2cx= %.Kiémtra diéu kién:
—m—2
mTe #*m—1 m#0
x#m—1 2(m+1) 1
& S Am#E——
X#-—m—2 —m—2 L m—2 2
2(m+1) m# —2

1
Vay v6im € {—2, —1, —5,0} thi phuong trinh da cho v6 nghiém.

BAI TAP TU LUYEN

2x24+3x—1 B 4x—5

Bai 46. Giai phuong trinh
ai idi phuong trin 13 5

Loi giai. Diéu kién x # —3.
Bién ddi phuong trinh ta dudc nghiém x = 13 thoa diéu kién.
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. 22 -2 x+42
Bai 47. Gii phuong trinh =2.

ai 1a1 phuong trin 1 +2x+1

o e T A 7sa 1
Loi giai. Diéu kién: x # —3

x=2
Bién d6i phuong trinh thanh 2x?> —3x -2 =0 & 1.
\ T2

So diéu kién ta nhan x = 2.

. 3x2 —x—2
Bai 48. Giai phuong trinh % — V3x—2.

x_

e °?e X [N 2
Loi giai. Diéu kién x > 3

2 2 ~ N 4
Bién ddi phuong trinh thanh 3x*> —4x =0 x=0,x = 3

. 4
So dicu kién ta nhan x = 3

2

Bai 49. Giai va bién luan phuong trinh 21 - tm —2
Loi gidi. Diéu kién: x # +1.
Bién d&i phuong trinh thanh f(x) = x> — 2mx+m? —m+1 = 0.
Phuong trinh ¢6 biét thiic A’ = m — 1.
Véi m < 1 phuong trinh cudi v6 nghiém nén phuong trinh ban dau vo nghiém.
V6i m = 1 phuong trinh cudi c6 nghiém x = 1 (loai) nén phuong trinh ban dau v6 nghiém.
V6i m > 1 phuong trinh cubi c6 nghiém x = m 4 /m — 1.

e THIL: f(1)=m?-3m+2=0&m=1,m=2.

e TH2: f(—1)=m?+m+2#0VYm.
Két ludn:
+ m < 1 hodc m = 2 phuong trinh v nghiém.
+ 1 < m # 2 phuong trinh c6 hai nghiém x =m++v/m— 1.

. . 3x—m 2x+2m—1 )
Bai 50. Tim m dé phuong trinh — + \/x —2 = ———— c6 nghiém.
p g =5 =] ghie
Loi giai. Diéu kién x > 2.
2 e 3 1
Bien doi phuong trinh thanh 3x —m+x—-2=2x+2m—-1 < 2x=3m+1 & x = m2+ .

1
>2<m> 1.

\ . L3
biéu kién dé phuong trinh c6 nghiém la "

Loai 2. Phuong trinh trung phuong

[ Vi du 28. Giai phuong trinh 2x* — 7x> +5 = 0.

ae 27s ax . 5
Loi giai. Pitr = x> > 0 ta dudc phuong trinh 212 — 7t +5=0 &t = 1,t:§.
Véit=1thix>=1&x==+l.

5 5

[ Vi du 29. Gidi phuong trinh (1—+v/2)x* +2x2 — 1 -2 =0.

re s . 1
Loi giai. Dattzxz2Otadu(jcphu?dngtrmh(1—\/Q)IZ—I—ZI—1—\/520(:>t=\/E %

—
p—

thi x2 =

1
V2-1 V2-1 V2—-1

Véit =
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Vi du 30. Tim m d& phuong trinh x* — 2mx? 4 2m — 1 = 0 c6 bdn nghiém phan biét.

Lai gidi. Ditr = x> > 0 ta dugc phuong trinh 2 — 2mt +2m — 1 = 0.
Phuong trinh x* — 2mx? 4+ 2m — 1 = 0 ¢6 bén nghiém phan biét khi va chi khi phuong trinh > — 2mt + 2m —
A=m*—2m+1>0

1 = 0 ¢6 hai nghi€ém duong phan biét < ¢ S =2m >0 (:)5<m7é1.
P=2m—1>0
BAI TAP TU LUYEN

Bai 51. Giai phuong trinh x* — 5x2 +4 = 0.

Loi gidi. Dt r = x> > 0 phuong trinh thanh 1> =5t +4=0<1=1,r = 4.
Véit=1thix* =1 x==+l1.

Véit=4thix> =4 < x==42.

Bai 52. Giai phuong trinh x* — 13x% +36 = 0.

Loi giai. Pitr = x> > 0 ta dudc phuong trinh 12 — 13t +36 =0 <1 =9,r = 4.
Véit=9thix’> =9 & x=+3.

Véit =4thix> =4 x=42.

Bai 53. Giai phuong trinh x* 4 24x2 — 25 = 0.

Loi giai. Pit+ =x? > 0 ta dugc phuong trinh 12 424t —25 =0 <t = 1, = —25. Nghiém ¢ = 1 nhén, con
nghi€ém ¢t = —25 < 0 nén loai.

Véit=1thix*>=1x==1.

Bai 54. Tim cic gid tri cdia tham s6 m d€ phuong trinh x* — (3m 4 2)x? +3m + 1 = 0 c6 bdn nghiém phan
biét nho hon 2.

Lui gidi. Ditr = x*> > 0 ta dugc phuong trinh 1 — (3m+2)t+3m+1 =0t =1,t =3m+1.
Véit=1thix>=1x==1.

Vit =3m+1 thix* =3m+1.

Phuong trinh da cho ¢6 bén nghiém phén biét nhé hon 2 khi va chi khi phuong trinh x> = 3m+ 1 ¢6 hai

1
0<3m+1<4 —§<m<1

nghiém phan biét khac £1 va nho hon 2 < { &
3m+1#1 m+0

Bai 55. Tim cic gid tri cia tham s& m dé phuong trinh x* — (m? 4- 10)x? 49 = 0 c¢6 b6n nghiém phan biét

X1,X2,X3,Xx4 thda man |X1 ‘ + |XZ‘ + |X3‘ + |X4‘ =8.

Loi giai. Ditr = x> > 0 ta dugc phuong trinh > — (m? 4 10)t +9 = 0.

Phuong trinh x* — (m? 4 10)x? + 9 = 0 c6 bdn nghiém phan biét x|, x2,x3,x4 khi va chi khi phuong trinh
A>0

1> — (m* +10)t +9 = 0 c6 hai nghiém duong phan biét théa min 0 < t; < t, < { P > 0 (ludn théa véi moi
S>0

gia tri tham s6 m).

Nhian xét rang néu x 1a nghiém ctia phuong trinh thi —x ciing 1a nghiém nén |x; |+ |x2| + [x3] + |x4| = 8 &

Vh+vVh =4& 1+ 42/, = 16.

Theo dinh ly Vi-et thi t; +1, = m> + 10,111, = 9.

Do d6 ta dudc m* + 10 = 10 < m = 0.
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Dang 5. Bién luan theo 7 ¢6 ap dung dinh li Viete

Dinh li Viete
Néu phuong trinh bac hai ax? 4 bx + ¢ = 0 (a # 0) c6 hai nghiém x1, x; thi

c
X1t+x2=——, XixXp=—.
a a

Ngugc lai, néu hai s6 u va v c6 tdng u+ v = S va tich uv = P thi u va v 1a c4c nghiém clia phuong

trinh
¥ Sx+P=0.

Vi du 31. Biét phuong trinh x> + 2mx — 12 = 0 c¢6 mot nghiém x; = 3. Tim m va nghiém con lai.

Loi giai.
e Thay x; = 3 vao phuong trinh ta dudc

1
9—|—6m—12:0<:)m:§.

e Theo dinh li Viete, ta co xjxp = —12 = xp = —4.

Vi du 32. Biét phuong trinh x2—x+m—7=0céhai nghiém x, xp v6i x; < xp vaxy —x; = 5. Tim
m.

X1+x=1
Dodoxixop=m—T7T=-6<m=1.

o o . Jxi—x=-5 xp=-2
Loi giai. Ta co &

Vi du 33. Cho phuong trinh x? — 2mx — 4 = 0 c6 hai nghiém phan biét x{, x». Tinh theo m gi4 tri clia
céc biéu thiic sau:

a) A:x%—l—x%. b) B:x?—i—x%.

Nye 0?7 X . P .s . X1—|-X2:2m
Loi giai. Ap dung dinh li Viete ta co:
X1X2 = —4.

a) A :x%—l-x% = (x1 —|-x2)2—2x1x2 =4m? + 8.

b) B :x% +x% = (x1 +x2)3 - 3x1x2(x1 +x2) = (2m)? —3.(—4).(2m) = 8m> +24m.

Vi du 34. Cho phuong trinh x> —2(m — 1)x+m?> —4m-+3 =0 (1). Tim m d€ phuong trinh (1).
a) c6 hai nghiém trai diu.

b) c6 hai nghiém duong phan biét.

Loi gii.
a) Phuong trinh (1) c6 hai nghiém trai d4u khi va chi khi

m?—4m+3 <0 (m—1)(m-3)<0e1<m<3.
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b) Phuong trinh (1) ¢6 hai nghiém duong phan biét khi va chi khi
A >0 2m—2>0

§>0 ©<2m—1)>0 S m > 3.
P>0 (m—1)(m—3)>0
BAI TAP TU LUYEN

Bai 56. Tim m dé€ phuong trinh x> — 9x 4+ m = 0 ¢6 mot nghiém 1a —3. Khi d6 tim nghiém con lai.

N o [-34+x=9 xp =12
Loi giai. Taco 2 2
m = —36.

Bai 57. Cho phuong trinh x> — (m+5)x—m+6=0 (1).

(—3).)(2 =m

a) Tim m d€ phuong trinh (1) c6 hai nghiém trai dau.
b) Tim m d€ phuong trinh (1) c6 mot nghiém x = —2. Tim nghiém con lai.
¢) Tim m d€ phuong trinh (1) ¢6 hai nghiém phén biét x;, x, théa mén x§ + x3 = 13.
Loi giai.
a) Phuong trinh (1) c6 hai nghiém trai ddu < —m+6 < 0 < m > 6.
b) Tacé x = —2 la nghiém cia phuong trinh (1) nén
(=2)2 = (m+5).(=2) —m+6 =0 m= —20.

V6i m = —20 thay vao phuong trinh (1) ta dugc

2 x=
x4+ 15x+26 =0«
x=—13.

¢) Phuong trinh (1) c6 hai nghiém phan biét khi
A>0em*+14m+1>0 (x).

x1t+tx=m+5

Khi d6 x% +x2 = (x1 +x2) — 2x1x3 = m? + 12m + 13.
X1X2:—m+6- 1 2 ( 1 2) 142

Theo dinh li Viete ta co {
Do do6

m=0 (thda man (*))

2 2 2 2

+x5=13m +12m+13=13m " +12m=0&
X+ x met+ Lam e am [m:—12 (khong thda man (*)).
Vay m = 0.

Bai 58. Cho phuong trinh mx?> — 6(m — 1)x+9(m — 3) = 0. Tim gid tri cia tham sb m d€ phuong trinh c6
hai nghi€m phan biét x1, x; thoa man x; +x; = xyx;.

m#0
Loi giai. Phuong trinh c6 hai nghiém phan biét < i |
m> —1.
6(m—1
X1 +x = —< )
Theo dinh 1i Viéte, ta c6 m Khi d6
9(m—3)
XXy = ——.
m

X1 +xX=x1x & = Sm=17.
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Bai 59. Cho phuong trinh (m —1)x*> —2(m—2)x+m+3=0 (1).

a) Tim m d€ phuong trinh (1) c6 hai nghiém phén biét xy, x,.

b) V6i cac gia tri m trong cAu a). Tim mot hé thic gitta x;, x» doc 1ap déi véi m.
Loi giai.

a) Phuong trinh (1) ¢6 hai nghiém phan biét khi

m—1%0 m# 1
AN=m-2?=m—1)(m+3)>0 m<%.
b) Theo dinh li Victe, ta co
+ I P EE
L A
SR m—1
3 4
Xlxzzm—i_lzl‘f'mT ()

1

Tu () suy ra 1 =x;+x, — 1. Do d6
x1x=14+4(x1+x—1) < x1.x00—4(x1 +x2) +3=0.

Bai 60. Cho phuong trinh mx? +2(m — 4)x +m+7 = 0. Tim m d€ phuong trinh c6 hai nghiém phan biét
X1, X thda man x; — 2x, = 0.

m=#=0

Loi giai. Phuong trinh c6 hai nghiém phan biét < 16 (%)

< J—

2 4 ) S
m p—
Theo dinh li Viéte, ta c6 m
m+7
X1Xp = T (2)
. N —4 16 -2 8

Két hgp (1) véi diéu kién x; —2x; = 0 suy ra x; = ’731—+, Xp = 3L+

m m
Thay vao (2) ta dugc

m=1 ( thdéa man (x))

2
H127Tm—128 =0
" " m=—128 (thoaman (x)).

Bai 61. Cho ham s6 y = x> —2x+m c6 dd thi (P). Tim m d€ (P) cét truc hoanh tai hai diém phan biét A, B

sao cho OA = 50B.

Loi gidi. Ta c6 (P) cat truc hoanh tai hai diém phan biét

& phuong trinh x2 — 2x +m = 0 (x) c6 hai nghiém phan biét.

SAN=1-m>0&m<1.

Gid st x1, x 1a hai nghiém ctia phuong trinh () va toa do cdc diém 1a A(x;0), B(x2;0).

Theo dinh If Viéte: {xl =2 ()
xixp=m (2).

) x| =5x
Tacé OA =50B < |x1| =5|x| <
X1 = —5)62.

. 5 1 5
e VGi x| = Sxp. Két hgp véi (1) suy rax; = =3 Thay vao (2) ta dugc m = 9
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. ) N 5 1 . 5
e VGix; = —5xp. Két hgp véi (1) suy rax; = 52 =5 Thay vao (2) ta dugc m = 1

o 5 5
Vay cac gia tri thoa man bai toan lam:§,m:—z.

Bai 62. Trong cic hinh chit nhat c6 chu vi bang 24. Tim hinh chit nhit ¢6 dién tich 16n nhit.
Loi gidi. Goi chiéu rong va chiéu dai cta hinh chif nhat 1an Iudt 1a x va y (x > 0, y > 0) va dién tich cla
hinh chit nhat1a S (S > 0). Khi do

{x +y=12

xy =S§.
Do d6, x va y 1a hai nghiém ctia phuong trinh X? — 12X + S = 0. Vi phuong trinh phéi c6 nghiém nén ta c6
A'=36-5>0&S5<36.

Diu “=" xdyrakhiA' =0 < x=y=6.
Vay max S = 36 (dvdt), khi d6 hinh chif nhat 1a hinh vudng c6 canh bing 6.

BAI TAP TONG HOP

Bai 63. Giai va bién luan phuong trinh (x — 1) (x —mx+2) = 0.
Loi giai. Phuong trinh (1) tuong duong véi

e VG6i m = 1, phuong trinh (*) trd thanh 0.x = —2. Piéu nay vo i nén phuong trinh (%) vo nghiém.
Phuong trinh (1) ¢6 nghiém duy nhéit x = 1.

e V6i m = 3, phuong trinh (*) trd thanh —2x = —2. Phuong trinh c6 nghiém duy nhit x = 1. Do d6,
phuong trinh (1) c6 nghiém duy nhét x = 1.

2 2
e VGim # 1 vam # 3, phuong trinh (x) c6 nghiém duy nhat x = “1-m # 1. Do d6, phuong trinh (1)
—m
2

c6 hai nghiém x =1 vax = 1T
—m

Bai 64. Giai va bién luan phuong trinh (x> —4) (mx—3) = 0.
Loi giai. Phuong trinh (1) tuong duong véi
x==x2
mx=3 (%)
e Vdim =0, phuong trinh () tr thanh 0.x = 3. Diéu nay vo li nén phuong trinh () vd nghiém. Phuong

trinh (1) c6 hai nghiém x = £2.

3 3 2
o V6im= o phuong trinh (x) trd thanh X = 3. Phuong trinh (x) ¢6 nghiém duy nhat x = 2. Do d6,
phuong trinh (1) c6 hai nghiém x = £2.

3 3 2
e Véim= —5 phuong trinh (x) tré thanh X = 3. Phuong trinh () ¢6 nghiém duy nhat x = —2. Do
do, phuong trinh (1) c6 hai nghiém x = +-2.

e V6i m # £2 va m # 0, phuong trinh () c6 nghiém duy nhat x = —d frac3m # +2. Do d6, phuong

*

trinh (1) c6 ba nghiém x = +2 va x =

I|w
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Bai 65. Gidi phuong trinh 2(x> +2) = 5v/x3 + 1

a=2b
Loi gidi. Pat /x+1=a;vVx2 —x+1=bhtaco2(a’+b?*) =5ab = L
a=—
2
5 V37
Vx+1=2vx2—x+1 X=5 -
Viy 1 & .
\/x+1:§\/x2—x+l x_§+v37
202

Bai 66. Giai phuong trinh x+2 =x>+2x—2

Loigidi. Vx+2=x>+2x—2< (x+2)+vVx+2— (x> —x) =0.

Pitt =+/x+2tacé 1>+t — (x> —x) =0, coi day 12 phuong trinh 4n t va c6 tham sb x, st dung A = (2x— 1)?
thi ta co:

t=—x )
hay ta co
t=x—1
—\/— x:—l
X+2=—x
= /13 -
Vx+2=x—1 x:%+—13
2
.. . —Xx"—x+2
Bai 67. Giai phuong trinh /24 x = &
Loi giai. PK: x> —-2,x#0
2 _xa2 —xr—x+42
X X
o —x2—x+1 _ —x?—x+1
V2+x+(x+1) X )
—1 5 —1 5
—x"—x+1=0 2 2 2 2
& 1 2 & -1 V5 e -1 V5.
_ — X=—— — X=—— —
V2+x+(x+1) x 2 2 2 2
2V2+x=—x—2 (x=-2

Bai 68. Gidi phuong trinh v/2x2 +2x + 5+ v/2x2 — 2x 425 = v/8x2 4 8.

Loi gidi. v2x2 +2x+54+v2x2 —2x+25=/8x2 +8

/(=12 +(x+2)2+/(x+3)2+ (x—4)2 = \/(2x+2)2 + (2x - 2)2.

Ap dung bit déng thic khoang cich Va2 +b% +vc2+d? > \/(a+c)?+ (b+d)? tacé
VT> VP; viy phuong trinh x4y ra khi d4u bing xdy ra hay tic la:

x—1 x+2 —1

x+3 x—4 or= 5

Bai 69. Gidi phuong trinh [3|x —2|—9|—2|6—[3x—6|| =5.

Loi giai. Dits = |x—2| v6it > 0 khi d6 phuong trinh trd thanh |37 — 9| — 2|6 — 3¢| = 5. Ta lap bang xét dau
cua phuong trinh nay. C6 3t —9=0=t=3va6—-3t=0=1=2.

Bang xét diu
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TH1: VGit < 2 phuong trinh tr§ thanh
—3t+9-2(6-3t)=5 -3t+9-124+6r=5<t= g > 2 (loai).
TH2: V6i 2 <t < 3 phuong trinh trd thanh
—3t+9+12-6t =5 -9 =—-16=1t= g < 2 (loai).
TH3: V6i ¢t > 3 phuong trinh tr§ thanh
3—-9+12-6t=5& 3t=2=1t= —% < 3 (loai).
Vay phuong trinh da cho vd nghiém.
Bai 70. Tim céc s6 nguyén a dé phuong trinh ax? — (a +3)x+a +2 = 0 c¢6 nghiém nguyén.
Loi giai.
o V6i a = 0 phuong trinh tré thanh: 3x+2 =0 x = —% ¢ 7.

o Véi a # 0 khi d6 d€ phuong trinh c¢6 nghiém nguyén diéu kién can la:
A= (a+3)?—4a(a+2) = —3a*> —2a+91a mot sb chinh phuong, tic 1a: —3a® —2a+9 = k?, k € Z. Khi

—1-2v7 —142v7 a= -2
—_—<al —

dé diéu kién cta a 1a: 3 3 & la=—1.
acZ* a=1
Thay 1an lugt cic gia tri clia a vao A va phuong trinh ban dau ta tim dugc: a = —2;a = 1 thda man.
Keét luan: C6 2 gid tri a = —2 va a = 1 théa man yéu cau bai toan.
< e LA 1A . a b a+b
Bai 71. Giai va bién ludn phuong trinh: - + 1 (atb)r—1'
ax—1+#0 ax # 1
Lui gidi. Didu kién: { bx—1£0 e bt ().

(a+b)x—1#0 (a+b)x#1
Phuong trinh dugc viét lai thanh: abx [(a+b)x —2] =0 (*).
o Néu a = b = 0 phuong trinh nghiém ding véi Vx € R.
) =0 5 1
oNéu ¢ ¥~ " khi d6 didu kién (/) & thanh x # .
b#0 b
Khi d6 phuong trinh nghiém dung v6i moi x # b

ey {2 =0
o Néu
a#0

1
Khi d6 phuong trinh nghiém dung v6i moi x # —.
a

. 1
khi d6 didu kién (1) tré thanh x # —.
a

(a+#0
oNéu ¢ bh#0  khidé diéukién (1) tré thénhx#évéx;é%.
la+D=0
Khi d6 phuong trinh c¢6 nghiém duy nhét x = 0.
(a+#0
oNéu<b#0  khido diéukién (I) trd thanh x # é Jx F % va x # ﬁ.
la+b#0
Khi d6 phuong trinh ¢6 nghiém x = 0 va nghiém x = ai b néu a # b.

Bai 72. Giai phuong trinh: 2x* — 5x% +6x> —5x+2 = 0.

Loi giai.

o V6i x = 0 phuong trinh trd thanh 2 = 0. Vay x = 0 khong 1a nghiém cia phuong trinh.
o V6i x # 0. Chia ca hai vé cho x? ta dugc phuong trinh:

1 1
2<x2+—2)—5(x+—>+620.
X X
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5 1
batr=x+—, t| >2.
X

Khi d6 phuong trinh tré thanh: 2 (t2 — 2) —5t+6=02>-5t4+2=0<&

D= B

1
V6it =2 ta cé phuong trinh: x+ - =2 & x=1.
X
Viy phuong trinh ¢6 nghiém duy nhit x = 1.
Bai 73. Giai phuong trinh: (x + 1)(x42)(x +3%(x +4)(x +5) = 360.
Loi giai.
Phuong trinh da cho < (x2 +6x+ 5) (x2 +6x+ 8) (x2 + 6x + 9) = 360.
bit t = x>+ 6x, t > —9. Ta dudc phuong trinh:
(t+5)(t+8)(t+9) —360 =0 1(t?+22t +157) =0 =t =0.
x=0

V6it=0= .
x=—6
Viéy tap nghiém cla phuong trinh la: § = {0; —6}.
Bai 74. Gii phuong trinh: x> +2 = 3y/3x — 2.
Loi giai.
. X

o bit y = v/3x — 2. Khi d6 phuong trinh chuyén thanh hé: {
& x—y) (P +xy+y?+3) =0 x=y.

X
Thay vao h¢ ta dugc phuong trinh: x* —3x+2 =0« (x—1) (x* +x—2) =0 &

y=

Viy tap nghiém cla phuong trinh la: § = {1; —2}.

Bai 75. Giai phuong trinh: v2x2 +x+ 1+ vx2 —x+ 1 = 3x.
Loi giai.
biéu kién: x > 0.
Tacé: (2x° +x+1) — (x* —x+1) = x> +2x > 0 Vx > 0.
X2+ 2x x+2

V22 +x+1—vVa2—x+1 V22 +x+1—vVa2—x+1
\/2x2+x+1+\/x2—x+1 =3x

Phuong trinh <

Ta c6 hé phuong trinh: 9.
Vol txtl—v/x2—x+1= x—;—
) ) X =
Tru vé véi vé ta dudc: 3v2x2 +x+1=5x+1 & 8 (L)
x=—

Vay phuong trinh ¢6 nghiém duy nhit x = 1.

Bai 76. Giai phuong trinh: 2/(1+x)2+3vV1—x2+ /(1

Loi giai.

Dé thiy x = +1 khong phai 1a nghiém ctia phuong trinh. Chia ca hai vé ctia phuong trinh cho /(1 —x)2, t #
—1 ta dugc phu’dng trinh:

1
\/ +x {)/ X1
1—|—x
bitr = \/ 1 ta dudc phuong trinh:
—-1(1)

1
2t+;+3:0<:»2t2+3t+1:0<:> 1
f=—=
2

Véis 1:>9/1+x N 1427
1t =—= =—=&x=—07.
2 l—x 2 1-29




2. PHUONG TRINH QUY VE PHUONG TRINH BAC NHAT, BAC HAI 191

Bai 77. Gidi phuong trinh: 2x> +5x — 1 = 7v/x3 + 1.

Loi giai.

Piéu kién: x > 1.

Phuong trinh da cho tuong duong v6i: 3(x — 1) +2(x* +x+1) =7/ (x — 1) (62 +x+ 1).
Dé thiy x = 1 khong phéi 13 nghiém ctia phuong trinh.

. u=+vx—1 0
at , u,v > 0.
v=vxt+x+1
u=72
Phuong trinh da cho tré thanh: 3u? +2v? = Tuy < 1 -
u==v
3

o V6i u = 2v ta c6: 4x> 4+ 3x+ 5 = 0 = Phuong trinh v6 nghiém.
1

o V6i u = §vtacé:x2—8x+10:0<:>x:4i\/6.

Vay tap nghi€m cua phuong trinh la: § = {4 —6:4+ \/6}

Bai 78. Tim m d€ phuong trinh mx? — 2 (3 —m)x+m — 4 = 0 c6 diing mdt nghiém am.
Loi giai.

2 \
o V6i m = 0 phuong trinh ¢6 nghi€ém x = —3 thdéa yéu cau bai toan.

o V6i m # 0 phuong trinh ¢6 ding mot nghiém am khi va chi khi

{f(O)ZO
<0< x1<0=x; §<0 m=4
X X
! _<é<:> <0<x < P <0 = 0<m<4.
X1 =X _
! 2 X1 =x2<0 A=0 m:;
b
—— <0
L 2a

9
Vay m € [0;4]U {5} thi phuong trinh ¢6 ding mot nghiém am.

Bai 79. Gia st phuong trinh ax> + bx+ ¢ = 0 ¢6 2 nghiém phan biét x;,x,. Tim diéu kién cin va di dé

phuong trinh ¢ mdt nghiém bang binh phuong nghiém con lai.

Loi giai.

X1 = x% X —x% =0
[ & (x1 —x%) (xz —x%) =0.

xz—xsz

b’ +d’c+ac® = 3abc.
Diéu kién cin va di dé phuong trinh c6 mot nghiém bing binh phuong nghiém con lai 1a b + a’c + ac® =
3abc.

Bai 80. Giéi phuong trinh \/x —2vx— 1+ Vx+3—4y/x— 1= 1.
Loi giai.
4 . N N 2 2
Viet lai phuong trinh thanh: \/(\/x— 11— 1) + \/(2 —Vx— 1) =1.
Piéu kién: x > 1.
Khi d6 phuong trinh tr6 thanh: [vx—1—1|+[2—Vx—1| = (Vx—1-1)+ (2—vx—1).

. . a>0
Ap dung tinh chat: |a|+ |b| =a—b & {b ; 0 phuong trinh da cho tuong duong véi:
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& <2
2—vVx—1>0 Vx—1<2 -

Bai 81. Tim m d€ phuong trinh x> +2(m+ 1)x +2m +3 = 0 c6 hai nghiém phan biét x;,x,. Khi d6 hiy lap
1 1
phuong trinh bac hai c6 nghiém — va —.
M)

{\/x—l—lzo {\/x—121
<x<S5.

Loi giai.
o Phuong trinh béc hai ¢6 2 nghiém phén biét khi va chi khi:

m<—\/§
N=m+1)?-2m-3>0m?>>2c :
m>\/§
1+1 (x1+x2)2—2x1x2 4m? +4m —2
L 2.2 - 2
0oTacé: {1 2 172 (2m+3)
11 1
33 Am2+12m+9
4m? +4m—2 1

ok hac hai thaa man 15 X2 _
Phuong trinh béc hai thoa man la: X T A 12m 9 +4m2—|—12m—|—9_0

3
& (4m* + 12m+9)X? — (4m? +4m —2)X +1 =0 v6i m # —5

Bai 82. Bién luan theo m s6 nghiém ctia phuong trinh }xz —4x+1 ‘ =m.

Loi giai.

Vé db thi ham s6 y = x> —4x + 1 (P)

Do thi ham s y = [x* —4x+ 1| (C) gdm hai phan:

o Phan phia trén truc hoanh cta (P).

o Phan d6i xting phan dd thi phia duéi truc hoanh ctia (P) qua truc hoanh.

Khi d6 sb nghiém ctia phuong trinh bing s6 giao diém ctda (C) va duong thang !
y = m ta dudc:

+. V6i m < 0 phuong trinh vd nghiém.

+. V6i m = 0 hodc m > 3 phuong trinh c6 2 nghiém.
+. V6i 0 < m < 3 phuong trinh ¢6 4 nghiém phén biét.
+. V6i m = 3 phuong trinh c¢6 3 nghiém phéan biét.

o 2 x

Bai 83. Tim m d€ phuong trinh 4x* +4x? + 2mx +m? +2m+1 = 0.
a) C6 nghiém 16n nhit.
b) C6 nghiém nhd nhit.

Loi giai.

Gia st xg la nghiém cta phuong trinh da cho, khi d6 phuong trinh:
m? +2(x + 1)m +4x§ 4 4x3 + 1 = 0 ludn c6 nghiém m.
SAN=x+1)?-2x3+1)>>0

& (x0 —2x3) (2x3 +x0+2) > 0.

1
<:>0§X0§§
oxg=0=m?+2m+1=0=m=—1.
1:> 243 +9 0 3
@) = — —_ = = ——.
X0 > m m 1 m >

Bai 84. Giai phuong trinh v/2x2 +4 422 —x2 = 2/6.

Loi giai.

Diéu kién: —v/2 < x < V2.

Ap dung bét ding thiic Bunhiacopxki ta co:

V22 +442V2 -2 =V2V2 +24+2V2 -2 < /(2 +4) (2 +2+2 —x2 =2V/6.
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Va2 42 B V2 —x2

Diu "=" xay ra < & 3x242=0.
Do dé phuong trinh da cho v nghiém.

1+x)? 1
Bai 85. Cho phuong trinh: ( \—/I—)_CX) + 2m.% +1=0.

a) Giai phuong trinh v6i m = —1.
b) Tim m d€ phuong trinh c6 nghiém.

Loi giai.
biéu kién: x > 0.

1
batr = ﬂ, t > 2. Phuong trinh da cho trd thanh: 2 +2mt + 1 =0 (%).

VX

a) V6im= —1taco:t>—2t+1 =0« t=1= Phuong trinh vd nghiém.

b) DE phuong trinh ban dau c¢6 nghiém thi () phai c6 nghiém ¢ > 2.

(A>0
2<hn<n f(2)20
<~ S
n<2<n 522
| LF(2) <0

N 5
Giai hé tim dugc m < T

193
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§3.  PHUONG TRINH VA HE PHUONG TRINH BAC NHAT
NHIEU AN

I. Tém tat Ii thuyét

1. Phuong trinh bic nhét hai 4n

Khai niém. Phuong trinh bac nhit hai 4n x,y c6 dang téng quat 1a
ax+by=c (1),

trong d6 a, b, c 1a cac hé s6, v6i diéu kién a va b khong dong thai bang 0.

/\ a) Néua=>b=c=0thi(l)cové sénghiém (moi cdp sé (xo;y0) déu la nghiém).

b) Néua="b=0,c#0thi(1)vé nghiém.

a

c) Néub%Othi(l)co’dangy:—b

thcfng (d).

Tong qudt, phwong trinh bdc nhdt hai dn ax+ by = c, (a> +b* # 0) luén cé vé s6 nghiém. Biéu dién hinh
hoc tdp nghiém ciia phuong trinh la mot duong thdng trong mdt toa do Oxy.

X+ l% (d). Khi do (xo;y0) la nghiém cua (1)< M(xo;y0) thudc duong

2. Hé hai phuong trinh béc nhét hai 4n

Khai niém. Hé hai phuong trinh bic nhit hai 4n c6 dang tdng quat 1a

aix+bry =c
arx+byy = c;.

trong d6 x,y 1a hai 4n; cdc chit con lai 1a hé s6. Néu cip sb (xo;yo) dong thai 12 nghiém cta ca hai phuong
trinh cta hé thi (xq;yp) dugc goi la nghiém cta hé phuong trinh (2). Giai hé phuong trinh (2) la tim tap
nghiém cua no.

3. Hé ba phuong trinh bic nhét ba dn
Khai niém. Hé ba phuong trinh bic nhét ba 4n c6 dang téng quat 1a
aix+byy+ciz=d

ax+by+cz=d (3),
asx+b3y+c3z =ds.

trong do6 x,y,z la ba &n; cdc chit con lai 1a hé s6. Néu bo ba s6 (xo;yo0;z0) nghiém diing c& ba phuong trinh
cta hé thi (xo;y0;20) dudc goi 1a nghiém cta hé phuong trinh (3).
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II. Cac dang toan

Dang 1. Giai hé hai phweng trinh bic nhét hai 4n bang phuong phap thé hoiic phuong phap

cong dai so

1. Quy tic thé
Quy tic thé dung d€ bién d6i mot hé phuong trinh thanh hé phuong trinh tuong duong. Quy tac thé
gdm hai budc sau:

e Budc 1: Tt mot phuong trinh ctia hé da cho (coi 1a phuong trinh thif nhat), ta biéu dién mot 4n
theo 4n kia rdi thé vao phuong trinh thif hai d& dugc mot phuong trinh méi (chi con mot 4n).

e Budc 2: Dung phuong trinh méi dé thay thé cho phuong trinh thi hai trong hé (va giit nguyén
phuong trinh thii nhat).

Tém tat cach giai hé phuong trinh bang phuong phap thé

e Budc 1: Dung quy tic thé bién d6i hé phuong trinh di cho dé dugc mot hé phuong trinh méi,
trong d6 c6 mot phuong trinh mot 4n.

e Budc 2: Giai phuong trinh mot 4n vita c6, rdi suy ra nghiém ctia hé da cho.
Chii y: Néu thiy xut hién phuong trinh c6 cdc hé sb clia hai 4n déu bing 0 thi hé phuong trinh
da cho c6 thé c6 vo s6 nghiém hoic vo nghiém.

2. Quy tic cong dai s6
Quy tac cong dai sd dung dé€ bién d6i mot hé phuong trinh thanh hé phuong trinh tuong duong. Quy
tac cong dai s6 gdom hai budc:

e Budc 1: Cong hay tri tiing vé hai phuong trinh ctia hé phuong trinh da cho dé€ dugc mot phuong
trinh mdi.

e Budc 2: Dung phuong trinh méi 4y thay thé cho mot trong hai phuong trinh cia hé (va giit
nguyén phuong trinh kia).

Tém tit cach giai hé phuong trinh bang phuong phap cong dai s6

e Budc 1: Nhan cic vé ctia hai phuong trinh v6i mot s6 thich hop (néu can) sao cho cic hé sb cta
mot 4n nao d6 trong hai phuong trinh ctia hé bang nhau ho#ic d6i nhau.

e Budc 2: St dung quy tic cong dai s6 d€ dugc hé phuong trinh méi, trong d6 c6 mot phuong
trinh ma hé sd ctia mot trong hai 4n biang 0 (tiic 12 phuong trinh mot an).

e Budc 3: Giai phuong trinh mot 4n vita thu dudc rdi suy ra nghiém ctia hé da cho.

Ix—y=1

Vi du 1. Giai hé phuong trinh
) 2x—3y="1.

Loi giai. Hé phuong trinh tuong dudng véi

—3x—1 4
y=3x—1 y=3x—1 Y=o X=—
& & 4 &
2x—3(3x—1)=7. ~Tx+3=17. A 19
7 YT

4 19
Vay hé phuong trinh c¢6 nghiém la (x;y) = (—5; —7) :
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2Vx+5+4/y—8=11
5Vx+5-4y/y—8=8

Vi du 2. Giai hé phuong trinh {

,u,v > 0. H¢ phuong trinh theo u, v:

N, % "X N X+520 XZ—S . u = x+5
Loi giai. Diéu kién: Pit

<~ .
y-820." |y=>s. —/y-8.

2u+v =11 v=11—-2u v=11-24=3
<~ <~
Su—4v=S8. Su—4(11—2u) =8. u=4.

Vx+5=4 x+5=16 x=11
Suy ra & (thoéa diéu kién)
vy =3, y—8=09. y=17

Vay hé phu’dng trlnh c6 nghiém 1a (x;y) = (1 I; 17).

Vi du 3. Ngay sinh nhat ctia c6 gido A gdm hai chi s6, biét ring tdng ctia hai chit s6 d6 1a 8. Néu
viét ngay sinh nhat theo thif ty ngudc lai thi dugc mot sd bang 4 1an sd ban dau cong thém 3. Vay
ngay sinh nhat cia c6 gido A la bao nhiéu?

Loi gidi. Goi ngay sinh nhat 14 ab véi a,b € N, 10 < ab < 31.
Theo dé bai ta c6 hé phuong trinh

a+b=2=8 o b=8—a o b=8—a o a=1
ba = 4ab + 3. 10b+a=4(10a+b) + 3. 39a—6(8 —a) = —3. b=17.

Vay ngay sinh nhét cua c6 gido A la 17.

2x+5y=38

Vidu 4. Giai hé phuong trinh
) 2x—3y=0.

Loi gidi. LAy phuong trinh thd nhét trit véi phuong trinh thi hai ta dudc 8y = 8. Do d6 hé phuong trinh
trén tré thanh
2x+5y=38 X =
=
8y =38.

— N W

3
Vay hé phuong trinh c¢6 nghiém la (x;y) = (5, 1).

s A 1 A N 1 A N A . N A 2 A A N 1 A N A
Vidu 5. Néu dem 5 sO trau va 3 s0 bo gop lai thi dugc 25 con. Néu dem 5 sO trau va 1 sO bo gop

lai thi dugc 30 con. Tinh s6 trau va sb bo.

Loi gidi. Goi x va y lan luct 12 s trau va s6 bo (x, y 1a cdc sd nguyén duong). Ta c6

1 1 1 1

—x+-y=25 (1) —x+-y=25

5 3 =)y 3

2 1 5 £ R
Sxty=30 () |5y=20.  (Ldy (1) nhin vGi 2 rdi trif cho (2)

Tu do suy ra x = 45,y = 48. Vay c6 45 con trau va 48 con bo.

BAI TAP TU LUYEN
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(V3+1Dx+y=v3-1
2x—(V3—1)y=2V3.

Loi giai. Hé phuong trinh tuong ducng véi

Bai 1. Giai hé phuong trinh {

{yz—(\@H)H\@—l @{y:—(\@+1)x+\f3—1
2+ (V3-D(3+Dx—(V3-12=2v3.  |2x+2x=2V3+(V3-1)%

=

y:—(\/§+1).\@4_1+\/§—1 - {le
x=1. y=-2

Véy hé phuong trinh ¢6 nghiém la (x;y) = (1;-2).

2x+3y=1
3x—4y =10.
Loi giai. LAy phuong trinh thd nhat nhan véi 3, phuong trinh thi hai nhan véi 2 ta dugc

Bai 2. Giai hé phuong trinh {

6x+9y=3 (a)
6x—8y=20 (b)

6x+9y=3
17y = —17. (Léy (a) trit cho (b))
{x: 2
=
y=—1.

Vay hé phuong trinh c¢6 nghiém la (x;y) = (2;—1).

10 1
4x — +)?:1
Bai 3. Giai hé phuong trinh 25y 3y
+2 =2,
4x—y x+y
1
dx—y#0 “T 3
Lui gidi. Didu kién: . it * ™Y Hé phuong trinh theo u, v:
x+y#0. _ 1
x+y
10u+v=1 y=1-10u v=1
& ~ 1
25u+3v=2. 25u+3(1 —10u) = 2. u= <.
1 1 6
_ —z 4x— :5 :4X—5 r=7z
Suy ra -y 5@ Y & Y & 5
1 1 x+y=1. x+4x—-5=1. :_1
xX+y '
6 1
Vay hé phuong trinh c¢6 nhiém 1a (x;y) = <§, _5)

0,4x— 0,3y =0,6

Bai 4. Giai hé phuong trinh
0,3x— 0,2y =1,3.
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Loi giai. LAy phuong trinh thi nhat nhan véi 3, phuong trinh thi hai nhan véi 4 ta dugc
1,2x—0,9y=1,8
{l,2x—0,8y =35,2.
1,2x—0,99y=1,8

{ —0,1y=—3,4.  (LAy phuong trinh trén trit phucng trinh dudi)

{x =27

=

y =34.

Véy hé phuong trinh ¢6 nghiém la (x;y) = (27;34).
3 3 3
177775

Bai 5. Giai hé phuong trinh 1

3

Bai 6. Giai hé phuong trinh

[ v 2=
w
=

2x+5y
1

e e * X [N A N A N A A 1 N
Loi giai. Diéu kién: x # 0,y # 0. Ta xem day la hé phuong trinh bac nhat theo X = —vaY = —.
X y

) 3 1
Nhan phuong trinh thd nhat voi 5 phuong trinh thu hai véi 3 ta dugc

1 1
L i 2v_¢ ([(x=1 _»
210 L2770 - 25 12
e 1, 2 5,16 ,_ 2 5
22T T3 6 3 ~ 5 Y= 30

25 5
Vay hé phuong trinh c¢6 nghiém la (x;y) = <E’ 3—2)

Bai 7. Cho dudng thang d : y = ax+b (a #0). Viét phuong trinh ctia d biét né di qua hai diém A(3;2),B(1; —2).
Loi giai. Vid di qua A va B nén toa do clia A va B thda man phuong trinh cta d. Ta c6 hé phuong trinh
3a+b=2 a=2
=
a+b=-2. b=—4.

Viyd:y=2x—4.
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Bai 8. Mot bai kiém tra ¢6 15 cau hoi. Moi cau tra 16i diing dudc cdng 5 diém. Mdi ciu tra 18i sai hodc bd
trong bi trir 5 diém. Mot hoc sinh 1am bai kiém tra va dat 25 diém. Hoi ban d6 da tra 10i ding bao nhiéu
cau?

Loi giai. Goi s6 cau tra 18i ding 12 x, s6 cu tra 19i sai hodc khong trd 1i 12 y (x,y 13 cic sb nguyén khong

am). Ta cé
x+y=15 x+y=15 x=10
= =
5x—5y=25. 10x = 100. y=>5.

Vay hoc sinh d6 tra 16i dung 10 cau.

Bai 9. C6 2 loai xe khach (loai I va loai II). Néu chon phuong an van chuyén hanh khach bﬁng 2 chuyén
xe loai I va 5 chuyén xe loai II thi vin chuyén dudc t6i da 190 hanh khach (khong tinh tai x&). Néu chon
phuong 4n van chuyén bang 3 chuyén xe loai I va 3 chuyén xe loai II thi van chuyén dudc tbi da 195 hanh
khéch (khong tinh tai x&). Héi mdi loai xe c6 thé chia tdi da bao nhiéu hanh khich (khong tinh tai xé)?
Loi giai. Goi x va y 1an luot 13 s& hanh khach t6i da c6 thé chd dudc ctia xe loai I va xe loai IT (x, y 12 cdc sd
nguyén duong). Ta c6 hé phuong trinh

2x+5y =190 N x=45
3x+3y =195. y = 20.

2 x+y|+x—y[ =7

Bai 10. Giai hé phuong trinh
— |x+y|+4{x—y| = 10.

o o o U= [xFY \ .
Loi giai. Dat | | ,u,v > 0. H¢ phuong trinh theo u, v:
v=|x—y
u+v="7 v="T—2u v=3
=4 =
—u+4v=10. —u+4(7—2u) = 10. u=>2
=2—x
x+y=2 {y
x+yl =2 b —y[=3.
Suy ra & xt+y=-2 &
|x—y| =3. y=—-2—x
x—y[=3. B
[ —y[=3.
- x_S
y=2-—x 2
y=2-x _ 1
. | y=2—x y=2—x _§ V= 5
Xét hé & S0 |2x-2=3 & |*T7 &
|x—y|=3. lx—(2—x)| =3. (1
2x—2=-3. 1 r=73
xX=—=.
2 5
LTy
- 7/ 1
xX==
y=-2—x 2
y=-2-x 1 —_§
o [y==2—x =-2—x _ 1 SO
Xét hé & S |2x+2=3 & |F*T7 &
|x —y| =3. Ix—(—2—x)| =3. ( 5
2x+2=-3. 5 =73
xX=—=.
2 1
_\y_z'



200 CHUONG 3. PHUONG TRINH VA HE PHUONG TRINH

Dang 2. Hé ba phuong trinh bac nhét ba an

e Budc 1: Dung phuong phap cong dai s6 dua hé da cho vé dang tam gidc.

e Budc 2: Giai hé va két luan

/N Chii y

o Cdch gidi hé dang tam gidc: tit phuong trinh cudi ta tim z, thay vao phuong trinh thit hai ta tim duoc
y va cudi cung thay y,z vao phwong trinh thit nhdt ta tim dugc x.

o Néu trong qud trinh bién doi ta thdy xudt hién phuwong trinh chi c6 mét dn thi ta gidi tim dn do réi
thay vao hai phuong trinh con lai dé gidi hé hai phuong trinh hai dn.

o Tua c6 thé'thay doi thit tw cdc phwong trinh trong hé dé’viéc bién doi dé hon.

x+2y+2z=10
Vi du 6. Giai hé phuong trinh y—z=35
2z=4.

Loi giai. T phuong trinh (3) suy ra z = 2.

Thay z = 2 vao phuong trinh (2) tadugc y—2=5<y=1.

Thay y = 7,z = 2 vao phuong trinh (3) ta dugc x+2.7+2 =10 & x = —6.
Vay hé phuong trinh c6 nghiém la (—6;7;2).

xX—y+z=-3
Vidu 7. Giai hé phuong trinh ¢ 3x+2y+3z=06
2x—y—4z=3.

Loi gidi. Nhan hai vé clia phuong trinh (1) véi —3 rdi cong vao phuong trinh (2) theo tiing vé tuong tng,
nhén hai vé ctia phuong trinh (1) v6i —2 rdi cong vao phuong trinh (3) theo tliing vé tuong ting, ta dugc hé
phuong trinh

X—y+z=-3
—Sy=-15
y—6z=09.

Giai phuong trinh (2) ta dugc y = 3.

Thay y = 3 vao phuong trinh (3) tadugc 3 —6z=9 < z=—1

Thay y = 3,z = —1 vao phuong trinh (1) tadugcx—3+(—1) = -3 < x=1.
Vay nghiém cia hé da cho la (1;3;—1).

x—y+2z=4
Vi du 8. Giai hé phuong trinh ¢ 2x+y—z= —1
x+y+z=5

Loi gidi. Nhan hai vé clia phuong trinh (1) v6i —2 rdi cong vao phuong trinh (2) theo tiing vé tuong tng,
Nhan hai vé clia phuong trinh (1) v6i —1 rdi cong vao phuong trinh (2) theo tiing vé tuong dng, ta dugc hé
phuong trinh
x—y+2z=4
3y—5z=-9
2y—z=1
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2 < 2 <
Tiep tuc nhan hai vé cta phuong trinh (2) véi ~3 roi cong vao phuong trinh (3) theo tiing ve tuong ung, ta
dugc hé phuong trinh

x—y+2z=4
3y—5z=-9
7
3¢=7

Tu phuong trinh (3) suy ra z = 3.

Thay z = 3 vao phuong trinh (2) ta dugc 3y —5.3=-9 < y=2.

Thay y = 2,z = 3 vao phuong trinh (3) ta dugc x —2+2.3 =4 < x = 0.
Vay hé phuong trinh ¢6 nghiém la (0;2;3).

(1 1 1
- 4+-+-=10
X 'y z
P cre 1A . 2 1 3
Vidu 9. Giai hé phuong trinh { —— -+ - =16
x 'y z
1 2 1
_____ :_9
\ X Yy Z
NP y 1 1 | N
Loi giai. Tadatu = —,v = —,t = —. Khi do hé da cho tr6 thanh
X y Z
u+v+tr=10
2u—v+3t=16
u—2v—t=-9

Dung phép cong dai s6 ta dua hé trén vé dang tam gidc, ta dudc hé

u+v+t=10
—3v+t=—-4
—3t=-15

Giai hé trén ta dugc u =2,v=3,t =5.
1 1 1
S =—,y==,t=—.
Uyrax=s,y= 5.0 =g

Vi du 10. Ba ban Van, Anh, Khoa di chd mua trdi ciy. Ban Anh mua 2 ki cam va 3 ki quyt hét 105
nghin dong, ban Khoa mua 4 ki nho va 1 ki cam hét 215 nghin ddng, ban Van mua 2 ki nho, 3 ki cam
va 1 ki quyt hét 170 nghin dong. Héi gid mbi loai cam, quyt, nho 1a bao nhiéu?

Loi gidi. Goi x,y,z (nghin dong) 1an lugt 1 gia mot ki cam, quyt, nho. Diéu kién x,y,z 1a sb duong.
Tir gi thiét bai todn ta c6
2x+3y =105
x+4z =215
3x+y+2z=170

Duing phép cong dai s6 ta dua hé trén vé dang tam gidc, ta dudc hé

x+4y =125
y—10z = —475
22z =1100

Giai hé trén ta dugc x = 15,y = 25,z = 50.
Vay gid mdi ki cam, quyt, nho lan lugt 1a 15,25, 50 (nghin dong).
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Bai 11. Giai hé phuong trinh

CHUONG 3. PHUONG TRINH VA HE PHUONG TRINH

BAI TAP TU LUYEN

(2x—y+57=—8
2y+z=-2
—3z=6

\
Loi giai. Nghiém ctia hé phuong trinh 1a (1;0; —2).

Bai 12. Giai hé phuong trinh

(x+y—z=6
3y=9
2x—z=35

\

Loi giai. Nghiém cta hé phuong trinh 1a (2;3;—1).

Bai 13. Giai hé phuong trinh <

(

—Xx—y+z=3
3x+y—z=-5
(2x+3y—5z=—14

Loi giai. Nghiém ctia hé phuong trinh 1a (—1;1;3).

Bai 14. Giai hé phuong trinh

x+y+z=19
3x+y—3z=-9
(2x—2y+2z=5

Loi giai. Nghiém cta hé phuong trinh 1a (4;6;9).

Bai 15. Giai hé phuong trinh

(5x —y+2z=20

Loi giai. Nghiém cta hé phuong trinh 1a (5;7;1).

Bai 16. Giai hé phuong trinh

N y 1 1
Loi giai. Tadatu=—,y=—,
X y

oA A 1
Giai hé trén tadudc u = —,v =

Suyrax=10,y=—15,z=6.
Bai 17. Giai hé phuong trinh

t

2x+2y—2z=123

| xt+y—z=11

(2 3 6
-—+-+-=1
Xy z
11 3 2
x y z 3
I 1 2 1
——+-+-==

\ X Yy Z 6
1

= —. Khi d6 hé phuong trinh trd thanh
Z

2u+3v+6r=1
2
—Vv+3t ==
u—v-+ 3
+v+2t 1
—u-+v =-
6
1 t_l
157 6
( 1 2 3
X+ ‘.2 _ 11
X y z
2 2y+4 1
cowyra 1,
X y Z
3 1 -2—-
4 Z__6
\ X Yy Z
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A X+ 1 1 2y+4 4 —2-— 2 A A ax .
Loi giai. Tacox+ :1+—,L:2+—, Z:———1nenhf_:dachotudngdudngvdl
X x 0y y oz Z
( 3
-4 —-——=-12
Xy z
2 4
___+_:_5
Z
1 2
___|____:_5
\ y Z
5 1 1 | . U
bit u = —,v = —,t = — thi hé phuong trinh tré thanh
X y Z

u+2v—3t=-12
2u—4v+t=-5
—Bu+v—-2t=-5

Giai hé tadugc u = —1,v=2,1 = 5.
1
S :—1 = — = —.
uy ra x V=502 g

Bai 18. Mot ctia hang ban quan, 40 va nén. Ngay thid nhit ban dudc 3 céi quan, 7 cdi 4o va 10 céi nén,
doanh thu 12 1930000 dong. Ngay thi hai ban dudc 5 cdi quan, 6 c4i 40 va 8 cdi nén, doanh thu 1a 2310000
ddng. Ngay thii ba ban dudc 11 cdi quan, 9 cai 40 va 3 cdi nén, doanh thu 1a 3390000 dong. Hdi gid ban mbi
quan, mdi 40, mdi nén 12 bao nhiéu?

Loi giai. Goi x,y,z (ddng) 1an lugt 1a gid ban mbi quan, mdi 40, mdi nén. Theo dé bai ta c6 hé phuong trinh

3x+7y+ 10z = 1930000
5x+ 6y + 8z = 2310000
11x+9x+ 3z = 3390000

Gii hé trén ta duge x = 210000,y = 100000, z = 60.
Vay gia ban mbi quan, mdi 40, mbi nén 1an lugt 1a 210000 dong, 100000 dong, 60000 dong.
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Dang 3. Giai va bién ludn hé 2 phuong trinh bic nhét 2 &n ¢6 chita tham sé (PP Crame)

aix+b1y=rcy (a% +b% #0)

a) Dang:
{azx—l- byy=c; (a3+b3#0).
Cdch gidi da biét: Phép thé, phép cong...

b) Giai va bién luan hé phueng trinh:

Budc 1: Tinh cac dinh thic:

«D—|M b ‘ = a1by — axb; (Goi 12 dinh thic cta hé);
ar b2
1 b e o
o D, = = c1by — cpb1 (Goi 1a dinh thuc cua x);
c2 by
ay (1 o A% oo P 5
o D, = ‘ = ajcy — axcy (Goi la dinh thuc cua y).
a ¢
Buéc 2: Bién luan
Dy
. )
e Neéu D # 0 thi hé c6 nghiém duy nhat D
0
y= D’

e Néu D =0 va D, # 0 hodc D, # 0 thi hé vd nghiém.

e NéuD =D, = Dy, = 0 thi hé c6 vo s6 nghiém (tdp nghiém cda hé 1a tip nghiém cia
phuong trinh a1 x+ b1y = cy).

, A A . mx+y=m+1
Vidu 11. Giai va bién luin hé phuong trinh:
xX+my=2.
e s7e _m1_2 . _m+11_2 . _mm+1__
L(nglal.D_‘1 m‘_m —I,DX—‘ ) m‘—m +m 2,Dy_‘1 ) ‘_m 1.

a) Neum=1= D = D, = D, =0. Hé ¢ v0 s0 nghiém (x;y) thdax+y = 2.

D=0
b) Néum = —1= { D, = —2. Hé v6 nghiém.
Dy, =-2
D, m*4+m—-2 m+2
X=— = =
B B 2 _
c) Neum # 1,m # —1. Hé c¢6 nghiém duy nhat D m®—1 m+1
Dy _m—-1 _ 1
Y= D m—-1 m+1
p U A s £ A . mx+4y=m+2 a
Vidu 12. V6i gia tri nguyén nao cua tham so m, hé phuong trinh c6 nghiém duy
X+ my =m.
nhét (x;y) v6i x,y la cdc s6 nguyén.

Loi gidi. D=m? —4 = (m—2)(m+2),Dy = m?>+2m—4m = m*> —2m = m(m—2),
Dy=m>—m—2=(m+1)(m—2).



3.. PHUONG TRINH VA HE PHUONG TRINH BAC NHAT NHIEU AN 205

Di m
X=—=—
o, o < D  m+2
D=m*—4#0 & m#+2,hé¢ conghiem duy nhat ¢ fy 0
D m+42
Ta co:
= mnj__% —1— m_l*_z nén dé€ x nguyén thi m+ 2 phai la udc cia 2 (1);
y:Ziz:1_m+2néndéynguyénthim+2phéiléuéccﬁa1(2).

. < m+2=1 m=—1
Tu (1),(2), suy ram+2 laudc cua 1 &

-
m+2=-—1 m= —3.

, ) . x+my=1
Vidu 13. Cho hé phuong trinh:
mx—y=—m.
a) Chitng minh rang v6i moi gid tri ctia m hé phuong trinh da cho ludn c6 nghiém duy nhét.
b) Tim cdc gid tri cia m d€ hé phuong trinh c6 nghiém (x;y) théa man x < 1,y < 1.

¢) Tim hé thuc lién hé gitia x, y khong phu thude vao m.

Loi giai.
a) D=—1-m?><0, Vm
D= —1+m?
Dy=-m—m=—-2m
D, m?—1
X=—=
) 2
Taco: D#0, Vm nén hé phuong trinh c¢6 nghiém duy nhat ll)) _m2_ 1
_ Yy __Tem
y= D —-m?-1

2

b x<le Lt —<lem—1>—m—1om>0smA0.
_m_

y<I@Tml<1(:>—Zm>—m2—1<:)(m—1)2>0<:>m7é1.

Vay véi m # 0 Am # 1 thi hé c6 nghiém thda min yéu cau bai todn.

¢) 24y = m* —1 ? ( 2m )2_m4—2m2+1+4m2_m4—|—2m2+1_
M m*+1/) w4 2m?4+1 mr2m2+1
Vay x? +y?> = 1 khong phu thudc vao m.
BAI TAP TU LUYEN
Bai 19. Giai va bién luin hé phuong trinh sau:
) (m—1)x+2y=3m—1
a
(m+2)x—y=1-—m.
ax+by = a® +b?
by + ax = 2ab.

0 {m\/x+l+\/§:m+1
Vx+14my/y=2.

2m*x+3(m—1)y =3

Bai 20. Tim m d€ hé sau vo nghiém:
m(x+y)—2y=2.
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mx+2y=73

. Xdac dinh tAt ca cac gid tri cia tham s6 m dé€ hé c6 nghiém duy
x+my=1

Bai 21. Cho hé phuong trinh: {

nhat (x;y) théax > 1,y > 1.

x+m2y:m+1

m’x+y=3—m

duy nhét (x;y) sao cho S = x+y dat gid tri 16n nhat.

Loi giai. D=1—m*

Di=m+1-—m?*(3—m)=m>—3m>+m+1

Dy=3-m—m*(m+1)=—m®>—m?>—m+3

Hé c6 nghiém duy nhit & D40 1 —m* #0 < m # +1
D, D, m=3m*4+m+1 —mP—m?>—m+3

Bai 22. Cho hé phuong trinh: { . Xdc dinh tAt c4 c4c gid tri clia tham s& m d& hé c6 nghiém

ST D T T i T 1
—4m? +4 4(1 —m?) 4 4
1—m? (1-m*)(14+m?) 1+m?> ~ 140
Dau ” =~ dat khi m = 0 (thda diéu kién)
ax+by=c
Bai 23. Cho { bx+cy = a. Chiing minh a® 4+ b* + ¢* = 3abc
cx+ay=»>b
ax+by=c (1)
Loi giai. < bx+cy=a (2)
cx+ay=">(3)

= (a+b+c)x+(a+b+c)y=a+b+c
& (a+b+c)(x+y—1)=0

a+b+c=0
x+y—1=0
e at+b+c=0

Tacé: (a+b+c) =a® +b*+c +3(ab+be+ca)(a+b+c) —3abc
= a® + b +c* =3abc
e x+y—1=0x x=1—ythé vao hé, ta dugc:
a(l—y)+by=c (b—a)y=c—a
b(l-y)+cy=a << (c—b)y=a—>b
c(l1—y)+ay=>b (a—c)y=b—c
Néu a = b, d& hé c6 nghiém ta suy raa = b = ¢ = dpcm.
Néu a, b, c khac nhau ting ddi mot, tir hé ta cé:
(b—a)(c—b)(a—c)y = (c—a)(a—b)(b—c)= (b—a)(c—b)(a—c)’—1)=0=y=1=x=0
Thé x = 0,y = 1 vao hé ban diu ta dudc a = b = ¢ = dpcm.

BAI TAP TONG HOP

e A > ~ A N ~ . N 2 2 1 N g .
Bai 24. Tim tat ca cac so nguyén m dé hai duong thang y = —gmx + gm vay = —x+m-+1 cat nhau tai

mot di€ém c6 cac thanh phan toa do 1a cic sd nguyén.
Loi giai. Toa do giao diém ctia hai dudng thang di cho 1a nghiém ctia hé phuong trinh

2 +1 2mx+3y=m
=——mx+—-m =
YT 3™y @{ Y=
y=—x+m+1 x+y=m+1.

Suy ra hai dudng thang da cho cit nhau tai mot diém c6 cac thanh phan toa do 1a cdc sd nguyén khi va chi
khi hé (1) c6 nghiém duy nhit va nghiém duy nhét d6 nguyén.
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Tacod

2m m

m 3
D:‘ ’:2m—3,Dx:’m+l 1’:_2m_3,1)y:‘1 o

1 1

. 3 .
Hg (1) c6 nghiém duy nhat < D # 0 < m # X Khi d6 nghiém duy nhat ctia hé (1) 1a

2m+3 { 6

X = — [
2m—3 )" m—3
5 <~

_ 2m"4m Cmaaa 6

Y= om—3 Y 2m—3

Nghiém nay nguyén = 2m — 3 l1a u6c cua 6

m=1
om—3=—1 |M=2
dm—3=1 —
2m—3=-2 %
2m—3=2 m=y
= =
2m—3 = -3 m=0
2m—3=3 m=3
2m—3=—-6 3
m=—=
om—3=6. 2
me 2
)
Vay m € {0;1;2;3}.
3 4
ey x—2y . °
Bai 25. Giai hé phuong trinh xs y ) Y
— 14
2x—y+x—2y
y
R 2x — 0 X# =
Loi gii. Diéukién{x N L
x—2y#0 X A2y
X 1 1
V6i didu kién (*), dit u = = , hé da cho tr thanh
2x—y x—2y

3u—4v=-2 3u—4v=-2 3u—4v=-2 u=>2
= = =
Su+2v=14 10u +4v = 28. 13u =26 y=2.

1 1 1
x—y== 3x=— x=c
Suy ra % & 2 1 & 1 (Thdéa man (*)).
—2y=-. —2y=— ==
) SR T GO
1
ng
Viy nghiém cua hé da cho la |
yz—g-

(m4n)x+ (m—n)y = 2m(m*> —n?)

Bai 26. Giai va bién luan hé phuong trinh {
x—y=—4mn

‘ :2m2+m.

theo hai tham sb m, n.

207
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Loi giai. Ta c6

D:‘m—lf—n m_—ln =—(m+n)—(m—n)=—2m,
_2m(m? —n?) m—n| 2 2 B 2
D, ‘ " don 1 = —2m(m”~ —n) +4mn(m—n) = —2m(m—n)~,
(m+n) 2m(m*—n?)| _ _ B 2 2y 2
D, ‘ 1 a1 T dmn(m—+n) —2m(m* —n°) = —2m(m+n)~.
-2 —n)?
xzwz(m_n)z
o Néu D # 0 < m # 0 thi hé di cho ¢6 nghiém duy nhét e
—2m(m—+n) (m+n)?
=————=(m+n)".
Y —2m
. L2 i xeR
e NeuD=0sm=0= D,=D,=0:HE c6 v0 s0 nghi€ém
y=x.

Bai 27. Tim tit c4 cic gid tri clia a, b, ¢ d€ it nhit mot trong cac hé phuong trinh sau c6 nghiém:

{x—i—cy:b(l); {cx—f—y:a 2); {bx—i—ay:l(?’).

cx+y=a bx+ay=1 x+cy=>b

Loi giai. Ta gidi bai toan gian tiép: Tim tat c& cdc gia tri cla a, b, c d€ ca ba hé da cho déu vo nghiém.

+cy=>
Xét hé {x =20,
cx+y=a
TacéD(l):‘i izl—cz;Dx:'Z i:b—ac;Dyz‘i b‘:a—bc.
’ c=1
D(I)ZO 1—c"=0 b—a7£0

Hé (1) vd nghiém khi va chi khi [Dx £0 < [b—ac £0 &

c=—1
D, #0 —bc#0
v # a—bc# {b—i—a;&O

X+y=a
bx+ay=1

b—a;éO'ThayC: 1 vao hé (2), ta co: {

e Xét truong hop {

Tacé Dy = ‘; Cll‘ =a—b+#0.Do d6 (2) c6 nghiém duy nhit.
Cc = —l bx+a — 1
e Xét truong hop {b-i— L0 Thay ¢ = —1 vao (3) ta co { yb
a x—y:
Taco D3) = ‘]i _al =—b—a=—(b+a)#0. Do d6 (3) c6 nghiém duy nhAt.

Suy ra néu (1) vd nghiém thi cdc hé (2),(3) déu c6 nghiém. Do d6 khong ton tai gid tri ndo ctia a,b,c dé ca
ba hé phuong trinh da cho cung v6 nghiém.
Vay, v6i moi gia tri clia a, b, c thi it nhit mot trong cac hé da cho c6 nghiém.

Bai 28. Tap thé gido vién (Todn va I&TEX) gdom 128 ngudi dudc chia thanh ba nhém ra dé kiém tra: Nhém
1, Nhém 2 va Nhém 3. Sau mdt ngay lam viéc, cd ba nhém hoan thanh dudc 476 cau trac nghiém va 375
cau tu ludn; trong d6, moi thanh vién Nhém 1 hoan thanh dudc 3 céu trac nghiém va 4 cau tu luan, mdi
thanh vién Nhém 2 hoan thanh dudc 2 cau trac nghiém va 5 cau tu luan, mdi thanh vién Nhém 3 hoan thanh
dugc 6 cau trac nghiém. Héi m&i nhém c6 bao nhiéu gido vién?
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Loi gidi. Goi s gido vién ciia Nhém 1, Nhém 2, Nhém 3 1an ludt 1a x, y, z (PK: x,y,z nguyén duong).
Theo dé bai, ta 1ap dugc hé phuong trinh

x+y+z=128 (1)
3x+2y+62=476 (2)
4x+5y=375 (3)

Nhan hai vé ctia (1) v6i —6 rdi cong vao (2), ta dudc hé

x+y+z=128 (1)
3x+4y =292 (4)
4x+5y=375 (5)

40 .
T (4) va(S) tacd {x 43 The vao (1) ta dudc z = 45 (théa man DK).

Vay s6 gido vién clia cdc nhom 1,2,3 1an lugt 1a 40,43,45.

Bai 29. Tim m d€ hé sau c6 nghiém duy nhat va tim nghiém duy nhét dé.

mx+y+z=1
x+my+z=2 (%)
x+y+mz=4.

mx+y+z=1 (1)
Loi gidi. He (x) & { (m—1)x+(1—-m)y=—-1 (2)
(m*—Dx+(m—1)y=m—4 (3)
Xét hé phuong trinh (2), (3), ta cé:

m—1 1—-m

_ e 12 (1 2 1N — (112
.D_‘mz—l m—l’_<m = (1—m)(m*—1)=(m—1)*(m+2),
o Do=| Tl T = =)= (1= m)n—4) = (m—1)(m—5)
c= 4 q = m m)(m =(m m ,
e D= "L T e e ) 4) (2 1) = () (2m—3)
v = 2 1 m_al = m m =(m m )
Hg (*) c6 nghiém duy nhat < Hg (2), (3) c¢6 nghiém duy nhat < D # 0 < 2o
m —
( D, m—>5
X=— =
D (m—1)(m+2)
Khi 6 nghiém duy nhit cita hé () 1a  y = =2 — 2" —3
i d6 nghiém duy nhat ctia hé aqy=—7 CENCE)
- dm+1
U (=D (m+2)°

Cach khac: Ly ba phuong trinh clia hé cong lai, ta dugc
(m+2)x+(m+2)y+(m+2)z=17
Hg c6 nghiém khi m # —2. Khi d6
x+yt+z=

(1)

m—+2
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LAy cdc phuong trinh ctia hé trit cho (1) ta dudc

Tt d6 suy ra, hé c6 nghiém duy nhét khi va chi khi {

Bai 30. Giai hé phuong trinh

nhau.
Loi giai. Tacé

(1) <

Vay hé (1) c6 nghiém la

p

(m—1)

(m—1)

\

x+ay—|—a2z+a3 =2017
x+by+b*z4+b> =2017
x+cy—|—c22+c3 =2017.

(x+ay+a’z+a® =2017
(b—a)y+ (> —a)z+b>—a® =
L(c—a)y+ (P —d*) i+ —d® =
x—l—ay+a2z—|—a3 =2017

y+(b+a)z+b*+ab+a*> =0

((b—c)z+b* - 4alb—c)=0.

x = —abc+2017
y=ab+bc+ca
z=—(a+b+c).

(m—1)y=2-

0
0.

m#

m

7

x=1-——

m—+2

m—+2

7
z=4———.

m—+2

;

va nghiém duy nhit ctia hé 1a

\

e m—>5
 (m—1)(m+2)
B 2m—3

Y= m—1)(m+2)
B dm—+1

T m—Dm+2)

(1), v6i a,b,c 1a cac tham sd do6i mot khéc

y+(b+a)z+b*+ab+
y+(b+a)z+b*+ab+
(z=—(a+b+c).

y=ab+bc+ca
(z=—(a+b+c).

(x+ay+a’z+a® =2017

a*=0

(y+ (c+a)z+c* +ac+a® =0.
(x+ay+azz+a3 =2017

a*=0

(x = —ay — a’z—a> +2017
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4.  HE PHUONG TRINH HAI AN

I. Hé phuong trinh gom cac phuong trinh béc nhét va béc hai

Dé gidi cac hé phuong trinh dang ny, ta chi dao st dung phuong phap thé va phuong phdp cong dai sb
thong thudng, doi khi két hop thém gidi phap dit an phu dé 1am gon bai toan.

Vidu 1. Giai cac hé phuong trinh sau:

x+2y=1 32 +2x—y =1
a) b

-y =2x—1—y V2 +4x =8

Li gidi.

x+2y=1 (1)
a) {2 2
xX—y =2x—1-y (2)
(1) ex=1-2y.
y=0=x=
2) e (1-2y)2=y*=2(1-2y)—1-y=3*+y=0= 1

———:>x—§'
YT

=1
Vay hé c6 hai nghiém la { 0

b) 32+ —y*=1 (1)

y4+4x=38 (2)
x=-3
x=1

4o 2 y:_2\/§
Véix=-3,2) <y =8-4x=20& .
=2V5

Lay (1) +(2) ta dugc 3x*> +6x—9 =0 & [

=-2

Voix=1,12) <y =8—4x=4& [ )
y:

., X=—3 X =
Vay hé ¢6 bon nghiém la , .
' bé o6 b nghis {y:im {y:ﬁ

Vi du 2. Giai cac hé phuong trinh sau:

X——=y——
X 4y=6—4x b) X Y

{2x3 +4x? +x2y=9—2xy 1 1
a
2x2—xy— 1=0

Loi gidi.

. {2x3+4x2+x2y =9-2xy (1)
X2 4+y=6—4x (2)
(2)ey=—x>—4x+6
(1) & 2% +4x2 +x%(—x* —4x +6) = 9 — 2x(—x*> — 4x +6)
x=1l=y=1

x4l -2 120 +9=0& (P +2x-3)? =0« :
x=-3=y=9
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A o Jx=1 fx=-3
Viay hé phuong trinh c6 hai nghiém la E 9
y= y=

1 1
x——=y—- (1)
b) X y
23 —xy—1=0 (2)
Diéu kién: x #0 vay # 0.
I 1 1 xX=
(1)<:>x—y——+—:0<:>(x—y)<1+—>:0<:>[ yo
Xy Xy xy=—1
=l=y=1
Truong hop L:x =y, (2) 22 -2 —1=0e =1 | Y .
x=—1l=y=-1
Trudng hop 2: xy = —1, (2) @ 2x* +1 -1 =0 < x = 0 (loai).

X = 1 X = —1
Vay hé phuong trinh ¢6 hai nghiém la { x { X
y = y = —

x—2y=m

2

¢6 hai nghiém phan
x>+ 2xy—y> =2m suemp

Vidu 3. Xac dinh cdc gid tri ctia m d€ hé phuong trinh {

biét.

Loi giai. Taco (1) < x=2y+m.
Thé vao (2) ta dudc (2) < (2y+m)? +2y(2y +m) —y* = 2m < Ty* + 6my +m? — 2m = 0(x).
DE hé c6 hai nghiém phan biét thi (x) phai c6 hai nghiém phan biét
, ) m< -7
SA>02m +14m >0
m>0

BAI TAP TU LUYEN

Bai 1. Giai cac hé phuong trinh sau:

{Zx—i—y:S {2x—y—7:0
a) c

4x2+y2:17 y2—x2+2x—|—2y+4:0
b x—2y=1 " Bx+y—1)(x—2y—1)=0
x2+14y2:l—|—4xy 2x—3y+1=0
Loi giai. Pap s6:
_, 1 13
a) x—, xzi. x=3 x—?
y:l _4 C) __13 5 .
y= y= i
Y73
2
X=77 (x=-5
X = d) 1517 .
b) y= = y=-3
y=0 11
Bai 2. Giai cac hé phuong trinh sau:
1 1 4 3 2.2 _
x—;:y—— b) x2+2xy—|—xy 2x+9
a) y X“+2xy=6x+6

X 43y +4y2 =2
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Loi giai.
! =2 =2
x=1 x=—-1 |*=7+35 X= X=-
a) y= 1 ly=1" Y. Ly 1
(¥ +xy)?=2x+9 (1)
b) He < —x2+6x+6
=" ()
—x24+6x+6 2
Thé (2) va (1) ta dudc (1) < x2+f) =2x+9 < (x> +6x46)> =8x+36
4 3 2 _al*=
SxT+H12x° +48x“+64x =0 4
xX=—
V6i x =0, hé vo ly.
2
—x“+6x+6 17
Véix=—4 2oy ——— = —,
lx 2) ey 2 4
x=—4
Viay hé c6 nghiém la 17 -
)’ZZ

Bai 3. Giai cac hé phuong trinh sau:

: M-yt =1 V2x+5y—1—/x—2y=1
a
xX+y=2

x3y2 +xy+1= X
Loi giai. Huéng dan:

2 2,3
X —=xy) +xy=1
a) HE & (2 2 3 Y .
X —xy=xy+1

) xX=
St dung phuong phap the ta c6 nghiém la {
y =

b) bata=+/2x+5y—1,b = /x—2y.
2 —-1- —2y=1 a—b=1
Hé<:>{\/ X+ 5y Vx—2y {

2x+5y—1+x—2y=35 a 24p? =
Giai hé tim a, b rdi suy ra nghiém I 29 .
y:§
xy+x+1="7y

Bai 4. Giai hé phuong trinh
> P g {xzyz—i—xy—i— 1 =13y2
Loi giai. Xéty = 0, khi d6 hé vo ly.

1 1 X
Xt—ti=7 X+;:7—§ (1)
Xéty # 0, hé < yl yx & 2
Pt 5+-=13 <x+—> “To13 (2
y y y y
X
2 x\? x ;Z x =3y
The (1) va (2) ta dugc (7——) —-=13& |y &
y y gy o} x=12y
y
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y=1=x=3
Truong hop 1: x =3y, (1) ©3y* +3y+1 =Ty < 1
y= 3 =x=1
Trudng hop 2: x = 12y, (1) & 12y + 12y + 1 = 7y (vd nghiém).
=1
x=3 |7*
Vay hé phuong trinh c6 hai nghiém la { , 1.
3
N . e . Xty=m .
Bai 5. Xéc dinh cac gia tri cia m dé hé phuong trinh 5 5 c6 nghiém.
2x°—=3y" =6
LB. e? D » A m S - 1
i giai. Dap so:
g p m> 1

II. Heé phuong trinh doi xing loai 1

Dinh nghia 1. Hé phuong trinh ddi xidng loai 1 clia hai 4n x,y 12 hé ma khi ta thay thé x bdi y va y béi x thi
ta dugc hé méi khong thay déi (thd tu cdc phuong trinh trong hé gitt nguyén).

Phuong phap giai:

Budc 1: Dat diéu kién néu can;

Budc 2: Pt x+y = S;xy = P (52 > 4P). Khi d6 ta dua vé hé méi ctia 2 4n S, P;

Budc 3: Giai hé ta tim dudc S, P;

Budc 4: x,y 1a nghiém ctia phuong trinh X% — SX + P = 0.

/N Chii y:

¥y =82-2P; x> +y3 = 5% —-35P.

x+y+xy=>5,

Vi du 4. Giai hé phuong trinh sau:
’ P ¢ {x2+y2—3xy:—1.

Loi giai. Hé da cho c6 thé viét lai 1a:

S+P=5 P=5-S§ S=-8
2 T3 =
Sc—5P=-1 S°+55-24=0 S=3
THI1:
x=1
S=3 x+y=3 y=2
= = .
y=1
TH2:
{x=—4+\/§
S=-8 x+y=-8 y:—4—\/§
= = .
P=13 xy=13 {x:—4—\/§
y=—4+3

Viy hé phuong trinh di cho c6 4 nghiém 1a: (1;2),(2;1), (=4 +/3;—4 —/3), (=4 —/3; =4 +/3)

/N Chii y: 1. D6i véi hé dbi xing ciia hai dn x,y thi néu (xo;yo) la nghiém thi (yo;xo) ciing la nghiém ciia
hé.

2. Co mot s6 hé phuong trinh khong phdi la hé doi xiing loai 1, tuy nhién ta cé thé chon bién phit hop dé
doi bién dwa vé hé doi xiing loai 1.
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14
, 0R0 A S x2 +x= )
Vidu 5. Giai hé phuong trinh sau: 3
X = Syz.
14
2
=y (1),
Lo gidi. Xethe dF T30 ()
x> =5y% (2).

e Néuy=0= x=0= (0;0) 1a nghiém ctia hé.

2

Z . 14
e Néu y # 0. Chia 2 v€ cta phuong trinh (1) cho y ta c6: ol + T
y oy

3
. X% x
Chia 2 vé clia phuong trinh (2) cho y? ta dugc — = = 5.
yy
x? x 14
Viy ta c6 hé phuong trinh: yz y 3 .
X° X
ZT_5
yy
x? X
bat — = u; — = v ta dugc hé méi la:
y y
[ (u=3
5
14 - =
Uu+v=— v—3
3 & .
uv=>5 v:§
3
| (v=3
2
THI: s Y & .
V:é x_5 :2_7
3 ——5 y 25
TH2: Giai tuong tu ta co
27
75
_9 .
S 9 27 27 9
Vay hé phuong trinh da cho c6 2 nghié 1‘:(—;—),(—;—).
3y hé phuong trinh da cho c6 2 nghiém la: | =3 - 753

Vidu 6. Tim tit ci cac gia tri thuc ctia tham s6 m d€ hé phuong trinh sau c6 nghiém:
VX—=2+y+1=4,
x+y=2m+1.

u+v=4

=
u2+v2:2m

Loi gidi. Datu=+/x—2;v=+/y+1 (u,v>0).Khid6 hé phuong trinh dugc viét lai la: {

u+v=+4
u=8—m
& u;v 12 2 nghiém ctia phuong trinh: x> — 4x+ 8 — m = 0. D& hé phuong trinh di cho c6 nghiém thi phuong

trinh trén phai c6 hai nghi€ém khong am
A>0

m—42>0
S<S>0 & S4<m<8.
P>0
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VAy tit ca cdc gid tri m can tim 1a: 4 <m < 8.

Vidu7. Tim tit cd céc gid tri cla tham s6 m dé hé phuong trinh sau c6 nghiém thuc:

{\/)_C—f—\/f: IF
x\/)_c—l—yﬁ: 1 —6m.

Loi giai. Diéu kién x > 0;y > 0. Dt /x + VY=Sivx/y=P (S,P> 0;5% > 4P). Khi d6 hé phuong

trinh dugc viét lai 1a:
S=1 S=1
3 = .
S°—3PS=1—-6m P=2m

Khi d6 S; P 1 2 nghiém ctia phuong trinh: x> — x4 2m = 0.
Dé hé phuong trinh da cho ¢6 nghiém thi phuong trinh trén phai c6 hai nghiém khong 4m

0=1-4m>0 . |
S P=2m>0 <:>O§m§Z.Véytﬁtcécécgiétrimcﬁntimlﬁ:0§m§Z.

S=1>0 (ludn ding)

BAI TAP TU LUYEN
. . x+2y+2xy =3,
Bai 6. Giai hé phuong trinh sau: ¢ 5
x“+4y° =5.
x+u+xu=35,

Loi gidi. Gidi: Diit u = 2y ta dugc hé ;
(x4u)”—2xu=>5.

Dit x+u = S;xu = P (S? > 4P). Khi d6 ta dua v& hé méi ctia 2 4n S, P la:
S+P=5 P=5-S8 S=-5P=10
5 9, & :
S —-2P=5 S 4+25-15=0 S=3,P=2
1
Hécénghiém(l;l),(Z;E).
X% +2y? +6xy* =9,
x4yt =5,
x+u+3xu=9,

(x+u)? —2xu=>5.
Dit x+u = S;xu = P (S? > 4P). Khi d6 ta dua v& hé méi ctia 2 4n S, P la:

Bai 7. Giai hé phuong trinh sau: {

Loi gidi. Giai: Dit u = 22 ta dugc hé {

S+3P=9 S=9-3p g1
) < ) & 3.
Sc—2P=5 3°+25-33=0 §—3
Giai tiép ta dugc cac nghiém (1;1),(1;—1) (2 ! ) (2 ! )
iai tiep ta dugc cac nghiém (1;1),(1;—-1),(2;— ), | 2;———= |.
p : ghie NG 7
. VIFY+ /Y =2,
Bai 8. Giai hé phuong trinh sau: XYy
x+2y=2.
N 2 «9. u+V:27
Loi giai. Gidi: Dat u = /x+y;v=,/y ta dugc hé 22y
u - +v-=2.

Giai tiép ta dugc nghiém (0;1).
Vx+y+vx—y=2,

Bai 9. Giai hé phuong trinh sau:
{2x+ \3/)62 —y2 =3,
Loi giai. Gidi tuong tu bai 3 ta duge S = {(1;0)}.
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Xty ay=4y—1,

X +x2y+x— 3y=0.

iy +ay=4y (1),

(P + 1D (x+y) =4y (2).

Dé thiy y = 0 khong théa man hé phuong trinh. Chia ca hai vé phuong trinh (1),(2) cho y ta dugc hé:
¥ +1

Bai 10. Giai hé phuong trinh sau: {

Loi giai. Hé da cho c6 thé viét lai 1a: {

+(x+y) =4,
2
x“+1
(x+y) =4
2
1

! . . ut+v=4 U= i =2,

bat = u;x+y = v ta dugc hé phuong trinh: & & y
uv =4 v=2
x+y=2.
Giai hé ta suy ra tdp nghiém ctia hé 1a: S = {(1;1);(—3;5)}.
2,2
£ R 2x+2y =2,
Bai 11. Tim tap gid tri thuc cta tham s6 m dé hé sau c6 nghiém oy ertly
y(x+2)(y+2) =m.

N 9 o +v g 2

Loi giai. Datu:x2+2x2—1;v=y2+2y2—1:>{u ().
uv=m
Hé trén c6 nghiém < hé () c6 hai nghiém > —1 < phuong trinh > — 2¢ +m = 0 ¢6 hai nghiém théa man
A >0 m<1
—1<x<xmpex+D)x+1)>0 < m+3>0 & -3<m<l.
(x1+1)+(xn+1)>0 4>0 (ludn ding)

III. Hé phuong trinh d6i xing loai 2

: . \ NV o s S flxy)=0
Dinh nghia 2. Hé phuong trinh doi xung loai 2 1a hé phuong trinh c6 dang 7 0

/N Néu hé phuong trinh c6 nghiém la (a,b) thi no ciing co nghiém (b,a).

Dang 1. Giai hé phuong trinh d6i xing loai 2.

Phuong phap gii hé phuong trinh dbi xing loai 2:

x=y
f(x7y) _f(yvx) =0« (x_y)h(x,y) =0= [h(x,y) —0.

/\ Thuong thi h(x,y) la nhitng phuong trinh dé dang tim ra méi lién hé giita x va y; hodc h(x,y) la phuong
trinh vo nghiém.

x> —2018x = 2017y

Vidu 8. Gidi hé phuong trinh {
2 —2018y = 2017x.

o {x2—2018x: 2017y (1)
Loi giai. { ,
y2 —2018y =2017x. (2)

Léy (1) trr (2) vé theo vé ta dugc
(x> —y?) —2018(x —y) = 2017(y — x)
(x=y)(x+y—-1)=0

y=x

y=—x+1.

=
=



218 CHUONG 3. PHUONG TRINH VA HE PHUONG TRINH

Viay hé phuong trinh da cho tuong duong véi

y:x y = —X—I—l
(<, hogc (I1)<",
x°—2018x =2017y x~—2018x =2017y

=y=0
o Gidi (I): ()= | 7
x =y =4035.
e 1+ +/8069 e 1 —+/8069
o 2 o o 2
e Giai (I1): (Il) & hodc
()= () y_l—\/8069 ' y_1+\/8069
-2 -2

Két luan, hé phuong trinh c6 bén nghiém: (0;0), (4035;4035), (
<1-+\/8069'1——\/8069>

l—w/8069.14—v%069)
2 2 )

2 2

X +2=3y

Vidu 9. Gidi hé phuong trinh {
y +2=3x.

3
x+2=3 1
Loi gidi. | v
y+2=3x. (2)
Ly (1) trix (2) vé theo Vvé ta dudc
(x =)@ +xy+y") =3(y—x)

y=2x
< |2 2
X +xy+y +3=0.

Vay hé phuong trinh da cho tuong ducng véi

2 2
=X X +xy+y"+3=0
0, hoic ()], o
x+2=73y x’+2=73y
=y=1
e Gidi (I): (I) & [ 5

1\* 3
e Giai (II): Tacé x> +xy+y> +3 = <x+ Ey) + Zyz +3 > 0,Vx,y € R. Nén hé phuong trinh (II) v

nghi€ém.

Két luan, hé phuong trinh c¢6 hai nghiém: (1;1), (—2;-2).

Vx+3++/5-y=16
y+3+V5—x=16.

Vi+3+/5-y=16 (1)

VY+3+V5—x=16. (2)

—3<x<5

-3<y<5s.

Lay (1) trit (2) vé theo vé ta dude (vVx+3—+/y+3)+(v5—y—V5—x) =0. (3)

Vi du 10. Giai hé phuong trinh {

ngﬁ.{

biéu kién: {
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Véi 3. hé phuong trinh rd thanh vB=16 v 1)
] 1x:y=—, ep ng Trin I an VO 11
V8 =16.
Véi 5. hé phuone trinh & thanh > 6(A1’)
) 1x:y: . ep ng rin I an VO 11
V8 = 16.

-3 -3
e Véi X7 hoac 7
X#5 y#5
(3) tuong duong véi
xX—y n X—y _0
VX+3+vy+3  Vi3—-y+V5-x

1
= (x_y)(\/x+3+\/y+3+\/5—y+\/5—x) =0
& y=ux.

Viay hé phuong trinh da cho tuong ducng véi

y=Xx y=x
{\/x+3—}—\/5—x: 16 < {8+2 (x+3)(5—x)=16

y=x y=x
& <9 5 Sx=y=1.
(x+3)(5—x)=4 X —=2x+1=0

K&t luan, hé phuong trinh c¢6 nghiém: (1;1).

Dang 2. Tim diéu kién ctia tham s6 théa diéu kién cho trudéc.

Dua vao tinh chit nghiém ctia hé phuong trinh d6i xiing d€ tim tham s6.

Vi du 11. Tim diéu kién ctia tham s6 m dé hé phuong trinh sau c6 nghiém duy nhét

x—2y:m)—}
X

y—2x=m§.

Loi gidi. Vi hé phuong trinh d6i xiing nén gia sit nghiém clia hé 1a (x;y) thi (y;x) ciing 1a nghiém cla hé,
vay d€ hé c6 nghiém duy nhit thi x = y. Suy ra (1) trd thanh

X—2x=m& —x=m<&x=—m.

D& hé phuong trinh ¢6 nghiém duy nhit thi x =y = —m # 0, suy ra m # 0.
¥ —2xy=my (1)

2

Th lai, v6i m # 0, x # 0,y # 0 thi hé phuong trinh tuong duong véi
y —=2xy=mx. (2)

Lay (1) trir (2) ta dugc x> —y> =m(y —x) < (x—y)(x+y+m) =0

y=x y=—Xx—m
sS4, hoac  (I1) 1",
X~ —2xy = my xX°—2xy =my

o Gidi (1): (I) [x — y=0 (loai)

X=y=—m.
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e Giai (II): Ti hé (II) ta dugc phuong trinh 3x? +3mx+m? = 0. C6 A = —3m? < 0,Vm # 0. Nén hé
phuong trinh (/1) v nghiém.

Két luan, hé phuong trinh c6 nghiém duy nhét khi va chi khi m # 0.

BAI TAP TU LUYEN
1
4x —xy ==y
Bai 12. Giai hé phuong trinh ?
4y —xy = gx.

oo

1
4y —xy = 3~ (2)

. < < 13
Lay (1) tru (2) vé theo ve ta dudc (x — y)? = 0 < y = x. Vay hé phuong trinh da cho tuong duong véi

4x —xy =
Loi giai.

= 11
y=x y=x=—

, 1 & 3
4x —x —gx y=x=0.

< 11 11
Két luan, hé phuong trinh c6 hai nghiém: <? 3 ) (0;0).

x2—i—x:2y

2

Bai 13. Giai hé phuong trinh {
vy 4y =2x.

2

, X 4+x=2 1
Loi giai. { 5 y ()
y+y=2x. (2
Ly (1) trix (2) vé theo vé ta dugc

(x=y)(x+y+3)=0

o
= —x—3.

Vay hé phuong trinh da cho tuong duong véi
=X =-—x-3
0, hoic (1) 1", .
x—x=0 x“ 4 3x+6 =0 (vd nghiém)
Két luan, hé phuong trinh c6 hai nghiém: (1;1), (0;0).
x> +x2y =Yy

3

Bai 14. Giai hé phuong trinh 5
y +yx=x

3 2
. X +xy= 1
Loi giai. 3 zy v )
y4+yx=x. (2)
Ly (1) trix (2) vé theo vé ta dudc

(x=y) (P +2xy+y°+1) =0

y=x
(x4+y)?+1=0. (v6 nghiém)
y=x
Viay hé phuong trinh da cho tuong duong véi

x/ziﬁ V2. V2
£0(2-9

2x3
Két luan, hé phuong trinh c6 ba nghiém: ( <
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22— 2y =2018
Bai 15. Gidi h¢ phuong trinh § o
y-—2xy =2018-.
y
x#0
y#0

Hé phuong trinh tuong duong véi hé {

Loi gidi. Diéu kién: {
X —2x%y=2018y (1)
¥ —2xy? =2018x. (2)
Ly (1) trix (2) vé theo vé ta dudc
(x—y)(x* —xy+y*+2018) =0
y=x

= y 2 3 2 .
( _§> + 297 +2018 = 0. (vo nghiém)

y=x

Vay hé phuong trinh da cho tuong duong voi

e PR & fuene {—x2:2018. (v 1)
Két luan, hé phuong trinh vo nghiém.

1
X2+ —=2y-2
Bai 16. Giai hé phuong trinh o )
y2=2x+=.
X

Loi giai. Hé phuong trinh tuong duong vé6i hé

Diéu kién: x # 0.
W =2y (1)

1
bat u = x+ —, hé trén trd thanh )
X vy =2u. (2)

Ly (1) trix (2) vé theo vé ta dudc
(u—y)(u+y+2)=0

s ) {y o hoic (11){

u-=2u

y=—u—-2

Giai (1): (I) &
0: (1 L:y:z, -
Két luan, hé phuong trinh c6 nghiém: (1;2).
\/x+2+\/7—y:m

Y2+ VT —x=m.

a) Giai hé phuong trinh trén v6i m = 3.

y=2

Bai 17. Cho hé phuong trinh {

b) Tim diéu kién ctia m d€ hé phuong trinh c6 nghiém duy nhit.
—2<x<7
—2<y<T.
{\/x—|—2+ Vi-y=m (1)
VY+2+VT—x=m. (2)

Loi gidi. Diéu kién: {

Lay (1) trit (2) v& theo vé ta dudc (vVx+2—+/y+2)+ (vV7T—y—+v7—x) =0.

u=y=0 {x2+1:O(V6nghiém) . {x2—2x+1:O
= hoac

WH2u+4=0 (vd nghiém)

-\

x=1

y=2.

221
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9=m
e VGi x =y = —2, hé phuong trinh tr§ thanh
V9 =m.
Voi 7. hé phutong tinh tr6 thanh 4 0 ="
e V6i x =y =7, hé phuong trinh trg than
Vo =m.
-2 -2
e VGi X7 hoac 7
x#17 y#T
(3) tuong duong véi
xX—y n X—y _0
VX+2+y+2  JT=y+VT—x
1 1
o . )=o
(=) VX+2+y+2  T—y+VT—x

& y==x

Vay hé phuong trinh da cho tuong duong véi

y=x y=x y=x
{\/x+2+\/7— =m < {9+2 (x+2)(7T—x)=m ~ (x+2)(7T—x) = mT_9(4)

a) V6i m = 3, hé phuong trinh c6 hai nghiém (x;y) bing (—2;—2), (7;7).
b) Ta xét cac truong hop sau:

— Truong hop 1. m = 3, hé phuong trinh c6 hai nghiém, loai.
m—9

N — <0 m<9 . . o .
— Trudng hop 2. 2 & 43 hé phuong trinh v6 nghiém, loai.
m

m+#3

9
— Trudng hop 3. mT >0 m>9 thi (4) trd thanh

m* —18m+ 81 —m*+18m—25

7] 0.

X+ 5x+ 14— =0& —x%+5x+

Ta dugc A = 25+ (—m? + 18m —25) = —m* + 18m.
Dé (4) c¢6 nghiém duy nhét thi m = 0 (loai) hodc m = 18. Vi m = 18 phuong trinh (4) ¢ nghiém

x=3 (thda diéu kién).

Vay hé phuong trinh c¢6 nghiém duy nhit khi m = 18.

IV. Hé phuong trinh dang cip

Dinh nghia 3. Biéu thic f(x,y) dudc goi 1a biéu thic dang cip bac 2 néu f(mx,my) = m*f(x,y).
Pinh nghia 4. Biéu thic f(x,y) dudc goi 1a biéu thiic dang cp bac 3 néu f(mx,my) = m>f(x,y).
Pinh nghia 5. Hé phuong trinh dang cip bac 2 theo x,y c6 dang tong quat:

(3.2)

a1x2 +b1)cy+6'1y2 =d
arx> + byxy + czy2 =ds.

(M&i phuong trinh trong hé (3.2) la cdc biéu thitc ddng cdp bdc 2)
Phuong phap giai:
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e Xét x = 0. Thay x = 0 vao (3.2) d€ tim y. Néu khong tim dudc y thi hé vd nghiém trong trudng hop

nay.

o Xétx#0.

(i) Néu d; = 0 hoic d» = 0, chang han, d; = 0 thi ta chia c4 hai vé phuong trinh thit nhit cho x? ta
dugc phuong trinh 6 dang: ¢1(2)? 4+ b (2) +a; = 0. Gidi phuong trinh nay ta tim dugc ti s6 2,

sau d6 thé vio phuong trinh con lai d€ tim nghiém x, y.

(i) Néu d; # 0 va d» # 0 thi ta c6 thé tao ra mdt phuong trinh dang cip bac 2 thuan nhit (phuong

trinh ¢6 hé sé tu do bing 0) bang cach:

dy(arx* +bixy +c1y? —dy) — di (apx® + baxy + c2y* — dp) = 0. Sau d6 giai gidng (i).

Pinh nghia 6. Hé phuong trinh dang cip bac 3 theo x,y c¢6 dang téng quat:

{F (x,y)=A
G(x,y) =B.

Trong d6, F(x,y), G(x,y) 1a cac biéu thic dang cip bac 3.
Phuong phap giai: Giai tuong tu hé phuong trinh (3.2).

(3.3)

x2—3xy—i-2y2 =0

Vi du 12. Giai hé phuong trinh:
’ P £ {2x2+xy— 10y? =0.

oL [ =3428 =0 (1)
Loi giai. 5 5
2x“+xy—10y" =0 (2)
2> =0

e Xétx = 0. Thay x = 0 vao hé da cho ta dugc hé: )
—10y"=0

e Xét x # 0. Chia hai vé (1) cho x? ta dugc phuong trinh:

2(2) -5 1-0e

_ _y
1@[
_ 1! x=2y.
2

=< 8 I<

a) V6ix =y, (2) < —7x*> = 0 (vd nghiém do x # 0).
b) Véix=2y,(2) &0y’ =0=ycR Max#0=y#0.

e Viy hé phuong trinh da cho c6 nghiém (2a,a),a € R.

& y=0.

2x2—3xy—|—y2 =0

Vidu 13. Gidi h¢ phuong trinh: | 5
x“+xy+4y° =19.

o (27 =3y =0 (1)
Loi giai. { , 5
x“+xy+4y° =19 (2)

2

e Xét x = 0. Thay x = 0 vao hé da cho ta dudc hé: {z )
y =
e Xétx # 0. Chia hai vé& (1) cho x? ta dugc phuong trinh:

=1

2 =
) -3()+2=0+ @[y .
by X — y =2x.

<

= I
[\

0
19° hé phuong trinh da cho v6 nghiém.
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V114 V114
6

a) Voiy=x,(2) 6> =19 x=

hodc x = —~——.

6
b) Véiy=2x, (2) < 192 =19 < x =1 hojc x = —1.

e Vay hé phuong trinh da cho ¢6 4 nghiém: <

x2—2xy—y2:1

2

Vi du 14. Giai hé phuong trinh: 5
x“+xy—y°=-5.

Loi gidi.
2

e Xétx =0. Thay x = 0 vao hé da cho ta dugc hé: { y2 s
_y — —

, hé phuong trinh da cho vo nghiém.

e Xét x # 0. Nhan hai vé (1) cho 5 rdi cong (2) ta dugc phuong trinh:
y 1
=5 x=2
PN [ Y
2

2

6x2—9xy—6y220<:>—2<y> —3(X)+2:0<:> x
x y_ = —2x.

X

X

a) V6ix =2y, (2) < 5y* = —5 (Vo nghiém).
b) V6iy=—2x,(2) < —5x*=—-5<x=1lhoicx= —1.

e Vay hé phuong trinh da cho c6 2 nghiém: (1,-2),(—1,2).

X — 3xy2 —|—2y3 =0

3

Vi du 15. Giai hé phuong trinh: 5 :
x +xy—y =5.

v (230742 =0 (1)
Loigiai. ¢ , 3
X+xy—y =5 (2)
3

2
e Xétx= 0. Thay x = 0 vio hé da cho ta dugc he: { Y

5 hé phuong trinh da cho vo nghiém.
_y —

e Xétx # 0. Chia hai vé& (1) cho x* ta dugc phuong trinh:

2(X)3—3<)y—c)2+1:0<:>

X

_ _,
~
:_1 [ = —2y.
2
a) Véix=y,(2) ey =5cy=+5.
b) Véix=-2y,(2) & -5 =5cy=—1.

NI xIx

e Vay hé phuong trinh da cho c6 2 nghiém: (V/5,V/5) ,(2,-1).

) . L [Py =2
Vidu 16. Giai hé phuong trinh: »

3x° — Xy —y3 =1.

Syd=2 (1)

Loi giai.
s {3)63 0=y =1 (2)
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3

e Xétx—=0. Thay x = 0 vio hé da cho ta dudc hé: {y .

. hé phuong trinh da cho vo nghiém.
J— y —

e Xét x # 0. Nhan hai vé (2) cho 2 r01 trit (1) ta dugdc phu’dng trinh:
50— 22— 33 = 0 & —3 (}—) ( ) +5— 0<:>—_ | ox—y.
o Voix=y,2)ex’*=1ex=1.
e Viy hé phuong trinh da cho c¢6 1 nghiém: (1,1).
BAI TAP TU LUYEN

-4y’ =0

Bai 18. Giai hé phuong trinh: 5
2x" 4 3xy = 14.

{x2—4y2 =0 (1)

e Xét x =0, hé phuong trinh da cho vd nghiém.

e Xét x # 0. Chia hai vé (1) chox ta dugc phuong trinh:
Yy
Y =2
—4( f1=0x |* x y
X )_’:__ x——2y.
x

a) V6ix =2y, (2 <:>14y =14 y=1hoacy=—1.
b) Véix=—-2y,(2) ©y*=7<y=+Thoicy=—7.

e Vay hé phuong trinh da cho c6 4 nghiem: (2,1),(=2,—1), (-2v7,v/7), (2v7,—V7).

x> 43xy = —9

x> 4 6xy4+9y* =9,
X 43y =9 (1)

P H6xy+9° =9 (2)

Bai 19. Giai hé phuong trinh: {
Loi gidi. {

e Xét x =0, hé phuong trinh da cho vo nghiém.

e Xét x # 0,14y (1) cong (2) ta dugc phuong trinh:

y 1 _
N2 o (Y T a Y
2x2+9xy+9y2:0<:>9(—> +9<—>+2:0<:> & 2
x x Y_ 2 |y=-%x
X 3 3

a) V6ix = —3y, (2) < 0y? = 9 (V6 nghiém).
2
b) V6iy= —gx,(2) & x> =9« x=—3hoicx=3.
e Viy hé phuong trinh da cho ¢6 2 nghiém: (—3,2),(3,—-2).

2x% 4+ 3xy —2y> =3
xz—xy+y2:l.

(22 43xy=2y" =3 (1

Loi giai. { 5 Y 5 Y ()

X —xy+y =1 (2)

Bai 20. Giai hé phuong trinh: {
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e Xétx = 0, hé phuong trinh da cho v6 nghiém.

e Xétx # 0, lay (2) nhan 3 rdi trit (1) ta dugc phuong trinh:

y 1
2 - =z :5
x2—6xy+5y220<:>5(x> —6<X>+1:O<:> X 5<:>lx Y
X X Y =
X

V21
a) Voix=5y, 2) o2y’ =1ay= T hodc y =

b) Véix=y,2) ©&x’*=1<x=—1hodcx=1.

—5v21 21 5v21 21
e Viy hé phuong trinh da cho c6 4 nghiém: ( TR )’(T’T) J(—=1,—1),(1,1).

V21
21

Oy +y =-1
X —)cy2—3y3 =3.
4y 4y =—1(1)
X —xy? =3y =3(2)

Bai 21. Giai hé phuong trinh: {
Loi giai. {
e Xétx = 0, hé phuong trinh da cho v6 nghiém.

e Xét x # 0, 14y (1) nhan 3 rdi cong (2) ta dudc phuong trinh:

a—
2 =4x
4x3+3x2y—xy2=0<:)—<X> +3(X>+4:0<:> ’yc @[y
X X L =1 = —X.
X
1

a) Voiy=4x, (2) & 207 =3 & x=— 57

Ne)

b) Voiy=—x,2) 3> =3ex=1.

1 -4
e Vay hé phuong trinh da cho c6 2 nghiém: (— > ,(1,—1).

V69’ /69
U TRy =1
Bai 22. Giai hé phuong trinh: 5
(x+y)(x"—y7) = 3.
o [T Y =1 70 +y =1 (1)
Loi giai. 5 3 ) 3
(x+y)"=y)=3  (r+xy-—x -y =3 (2)

e Xét x = 0, hé phuong trinh da cho v6 nghiém.

e Xét x # 0,14y (1) nhan 3 rdi cong (2) ta dudc phuong trinh:

3 2
22x3+x2y—xy2+2y3=0<:)2<2> — (X) + <X>+22:0<:>X = 2&y=—2x
X X X X

o Voiy=-2x, ()&’ =1<x=1.
e Viy hé phuong trinh da cho c6 1 nghiém: (1,-2).

mx> — (m+1Dxy+y> =0

x2+xy—l—y2 =1.

Tim m d€ hé phuong trinh da cho c6 4 nghiém.
e [ = (m Dy )P =0 (1)

Loi giai. 5 5
X txy+y =1 (2)

Bai 23. Cho hé phuong trinh: {
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e Xétx = 0, hé phuong trinh da cho v6 nghiém.

e Xétx # 0. Chia hai vé& (1) cho x? ta dugc phuong trinh:

(i)z—(m+l) G) tm=0%

=m y=mx
-~
:1 y:x'

R IR I

a) V6iy =ux, (2) < 3x? = 1 (phuong trinh niy c6 hai nghiém).

b) V6iy=mx, (2) & (1+m+m?)x*> = 1. Vi I +m+m? > 0,¥m nén hé c6 4 nghiém thi 1 4+ m +
m*#£3 s m#A1vam# 2.

e Viy hé phuong trinh da cho ¢6 4 nghiém khi m # 1 vam # —2.

V. Hé phuong trinh hai 4n khac

Khi giip hé phuong trinh hai 4n chua & dang co ban hay chua c6 dang da biét phuong phap giai thi ta can st
dung linh hoat cac phuong phap: Thé, Cong dai s, Phan tich nhan tt, Dt 4n phu, Nhan lién hop.

4)62—|—y2 =35,

Vi du 17. Giai hé phuong trinh
) {8)63 +y° =5y +4x%y.

4 +y* =5 (1),

8+ =5y4+4xty  (2).

e Cich Thé biéu thite: DE y thdy (1) < 4x2 = 5—)2, (2) < 8x° —4x%y = y(5—y?), nén ta c6 thé giai biing
phuong phép thé biéu thiic 5 — y? = 4x? vao (2) va nhan dugc phuong trinh:

Loi gidi. Xéthé {

8x° —4x’y =yd4x’ =8 —8xXy=0< i_y .

+/ Véix=0=y==+5.

+HVéix=y=5"=5x=+1=y==+l.

Vay hé ¢6 tap nghiém S = {(0;V/5), (0; —V/5), (1;1),(=1; = 1)}.

e Cich Thé hang s6: D& y thdy c6 hé s6 5 & ca hai phuong trinh. & phuong trinh (2), hé s6 5 nim 6 sb
hang c6 bac 1, trong khi tt ci cdc sb hang khic c6 bac 3. O phuong trinh (1), hé s tu do 5 bang mot biéu
thiic dang cip bac 2. Vi vay ta c6 thé nghi dén phuong phap thé hing s6 5 = 4x? +y? vao (2) va nhan dugc
phuong trinh:

X =
83 +33 = (42 +y)y +4x’y & 8x° —8x’y =0 & .
xX=y

Dén day, ta giai tiép nhu trén va thu dugc tap nghiém S = {(0;1/5), (0;—/5), (1;1),(—=1;—1)}.

Vi du 18. Giai hé phuong trinh

9y = (10x+4)(4 — 2x),
9y? —20x% — 24xy+32x —24y+16 =0.

9y* = (10x +4)(4 —2x) (1),

9y? —20x% — 24xy+32x—24y+16=0  (2).

e Cach 1: D€ y thiy (10x+4)(4 — 2x) = —20x% + 32x + 16 1a biéu thiic khong chia y trong (2). Vi viy ta
giai bang phuong phap thé nhu sau:

Ta cé (1) < 9y? = —20x% 4 32x+ 16 thé vao (2) ta c6

Lui gidi. Xét hé {
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y=0
9y? —24xy —24y+9y> = 0 < 18y —24xy — 24y =0 & dx+4 .
YT73
x=2
+/ V6i y = 0 thay vao (1) taco (10x+4)(4—2x) =0 < 2.
xX=—=
5

4
+ Véiy = =

4
thay vao (1), rut gon dugc phuong trinh
2
2.0

20).(02) o).

Viy hé co tdp nghiém § = {( 0;=
e Céch 2: Coi (2) la phuong trinh béc hai 4n y, tham s x:

3

4
36x2:O<:>x:O:>y:§.

9y? — 24(x+ 1)y —20x% +32x+ 16 = 0.

12(x+1)+18x 10x+4
y: g
Tacé A, = (18x)2. Suy ra (2 ) 3
aco Ay = (8% Suyra ()= | 18 —2v44
10x+4 o ’ B 3
+/ Voiy = s thé vao (1) dugc phuong trinh
x=0=y==

(10x+4)> = (10x +4)(4 —2x) & )
x=——-=y=0

5
L - 4 A s S
+/ Véiy = thé vao (1) dugc phuong trinh
x=2=y=0
(—2x+4)2 = (10x+4)(4 —2x) <
x=0=y==
3
A LA oA . 2 4
Vay hé c6 tap nghiém S = {(—;O) ) (0; 5) , (2;0)}.

X4+ 1lx=y>+11y,
24y =2x+y—1.

(1),
(2).

Vi du 19. Giai hé phuong trinh {

x3+11x:y3+11y

2—|—y2:2x+y—1

Lui gidi. Xét hé {
X

Ta co

(e Y +1lx—1ly=0& (x—y)(¥* +xy+y*) +11(x—y) =0

x—y=0
S (x—y)@P+ry+y +11)=0& [

X2 +xy+y>+11=0 (vo nghiém)

V6ix—y =0« y=xthé vao (2) tacé

22 =3x—12?-3x+1=0<

)}

11

Vay hé c6 tap nghiém S = {(1; 1); (5,5
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(x+1)%(xy+2x) = 12,

Vi du 20. Giai hé phuong trinh {
xy—+x=2.

Loi giai. Tacé
{(x+ D2 (xy+2x) =12 - {(x+ 12 (xy+2x) = 12,

xy+x=2 (xy+2x)—(x+1)=1.

=12 (%),
v—u=1.

Thé v = u+ 1 vao (%) ta dugc phuong trinh u®> + > —12=0<u=2=v=3.Suyrax=1,y= 1.
Vay hé c6 tap nghiém S = {(1;1)}.

biatu =x+1, v =xy+2x ta dugc hé

Vi du 21. Giai hé phuong trinh

x2+9y2—6xy+4x—9y:O.

V2x+3y—1—/x+6y—2+x—3y+1=0 (1),

¥ 4+9y? —6xy+4x—9y =0 (2).

DEy thly (2x+3y—1) — (x+6y—2) =x—3y+ 1, nén ta sé st dung phuong phap nhén lién hop:
2x+3y>1

x+6y>2

{\/2x+3y—1—\/x+6y—2+x—3y+1 =0,

Lui gidi. Xét hé {

e Diéu kién {

2x+3y—1=0 r=
=
x+6y—2=0 y=

0
e Truong hop v/2x+3y—1+/x+6y—2=0< { 1 (loai).
3

e Truong hgp /2x+3y— 1+ +/x+6y—2#0,tacd

x—3y+1
1) e 3y +1)=0
(1) \/2x—}—3y—1+\/x+6y—2+(x y+1)
1
S (x—3y+1 ( l):0<:> =3y—1.
=3+ s e 2 =y

Khi do
(2) e By—124+9?-6(3y—1)y+4(3y—1)—9y=0<3y—3=0<y=1=x=2 (thda min).
Vay hé c6 tap nghiém S = {(2;1)}.

27x 4 8y® = 35,

Vi du 22. Giai hé phuong trinh
) P s {3x2y+2xy2 =5.

273 +8y° =35 (1),
3x%y+2xy? =5 (2).
DE y thiy hé 1a ding cp bac 3, nhung & ddy ta sé giai hé biang phudng phap cong dai s6 d€ minh hoa cho
phucng phap nay. Ta quan sat: (1) c6 27x> = (3x)3, 8y> = (2y)3. Ma (3x+2y)> = 27x° + 8y> + 18(3x%y +
2xy?). Vi vdy ta gidi hé nhu sau:
Lay (1) + 18 x (2) ta dugc
27x° +8y> + 18(3x%y +2xy%) =35+ 18 x 5
& (3x)3 +3.(3x)%.2y +3.3x.(2y)% 4+ (2y)} = 125
5—3x

e Bx+2y)’ =5 e3x4+2y=5y= 5

Lui gidi. Xét hé {
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s 5-3
Thé y = 3 ¥ vao (1) taco

5—3x

3
27x3+8( ) =35270° +(5-3x)° =35

x=1=y=1

27X —45x+18=0< 2 3.
= — = = —
TT3TY T2
A o . 23
Véy hé c6 tap nghiém S = { (1;1), 5,5 i
BAI TAP TU LUYEN

X +4yP—10x=0,
K44y —dx—4y—20=0.
x> +4y*—10x=0 (1),

X4yt —4dx—4y—20=0  (2).
3x—10

Bai 24. Giai hé phuong trinh {
Loi gidi. Xét hé {

(1) & 10x = x> + 4y? thé vao (2) ta dugc y =
5
2:-2)- . )
{( ’ )’<5’2)}

Bai 25. Giai hé phuong trinh {

. Thé tr& lai vao (1) va gidi ra tdp nghiém S =

2xy—|—x—i—2y:x2—8y2,
xﬁ—y\/H:x—Zy.
2xy+x+2y = x> —8y” (1),
Xy —ywWx—1=x-2y (2).
x>1

y=0

Loi gidi. Xéthé {

+/ Piéu kién {
x=4y+1

+/Taco (1) < x> — (2y+1)x—8y> —2y =0c6 A, = (6y+1)%. Suy ra N
x=—2y (loai)

Thé vao (2), gidi ra tap nghiém S = {(5;1)}.
2xy+x—2=0,

2060 = 2x%y + %% +4y? —dxy — 2y = 0.
2xy+x—2=0 (1),

200 = 2%y + 2 4+-4y? —dxy—2y =0 (2).
e Céch 1: Phan tich

(2) & x?(2x—2y+1) = 2y(2x -2y +1) =0 < (x> —2y)(2x -2y + 1)

Bai 26. Giai hé phuong trinh {

Loi gidi. Xéthé {

0.

e Cach 2: St dung phuong phap A chinh phuong:
(2) & 4? —2(x* +2x+ 1)y + (23 +x2) =06 Ay = (—x? +2x+1)2.

P 1N (145 V5N [(—1-V5 VS
Hé c6 tdp nghiém S = {(1,5) , (T’T) , (T’_T .

45 +y* —2xy+4y+1=0,

— ¥ fdxy? — A%y + Ty =2(4x% 4 1).

4x® +y* —2xy+4y+1=0 (1),

—y bany? — Ay + Ty =24 +1)  (2).

D€ y thiy vé trai ctia (2) c6 nhan tif chung 13 y va vé phai ctia (2) xuét hién trong (1): (1) < 4x> +1 =
—y?> +2xy—4y (). Nén ta sé thé (%) vao (2) dudc phuong trinh

Bai 27. Giai hé phuong trinh {

Lui gidi. Xét hé {
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— P +4xy? —4xPy 4+ Ty = 2(—y? + 2xy — 4y)

y=0
—y?+ (4x+2)y—4x* —4x+15=0 (3)

o y=2x-3
(3) c0 A, =16,suyra (3) & [y:2x+5'

1
Thay lai vao (1) gidi ra tdp nghiém S = {(—1;—5), <§;—2>}.
x3—y3:4x+2y,
X2 +3y? =4.
-y =dx+2y (1),
X243y =4 (2).

Bai 28. Giai hé phuong trinh {
Loi gidi. Xét he {

1 <
Taco (1) < x> —y3 =dx+ 5.4y. Thé 4 = x? + 3y ta dugc phuong trinh

y=0
1 =0
By =P+ )+ (P 3y e 55+ 6y x+xty=0< Y ) ) S (lx=—y .
2 57" +6yx+x" =0 r= 5y

5 1 5 1
Thay vao (2), giai ra tdp nghiém S = {(j:Z;O),(—l;l),(l;—l), (——;—) , (—;——)}.
V1V T\VT VT

Bai 29. Giai hé phuong trinh

x2—|—4y2+2\/2x2—6xy+8y2 = x+ 2y +4xy,
\/x—|—2y+ \/x—2y23x—8y—l—4.

x2+4y2+2\/2x2—6xy—|—8y2:x+2y+4xy (1),
VX+2y+/x—2y=3x—8y+4 (2).

Loi gidi. Xét hé {
DEy (1) co:
X+ 4y* —day = (x—2y)?,
(2\/2)62 — 6xy+8y2)? — (x+2y)% = Tx® —28xy +28y* = 7(x —2y)?,
(1) & (x—2y)2 + (2\/2x2 —6xy+8y? — (x+2y)) =0.

Vay nén ta st dung phuong phap nhan lién hgp cho biéu thiic 24/2x% — 6xy +8y2 — (x +2y). Hé c6 tap
nghiém S = {(2;1)}.

4x% +y? +2xy =4y —1,

Bai 30. Giai hé phuong trinh ity 1o
rty=a gt
4 +y* + 2y =4y —1 (1),
L gifi. Xéthe { Y 2)
SRR
+/ Truong hgp y = 0 khong thoa man.
4 42 +1
+/ Trudng hgp y # 0, chia hai vé cia (1) cho y ta duge (1) < il +2x+y=4.
A2 41 X u+v=4,
Pitu= "1 = 2x+y dua vé gidi he |
v=—+2.
u

R 1
Tap nghiém ctia hé ban dau S = {(—1;5), <§;2)}.
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x° +9x%y = 108,

xy? 4y =4.

X +oxty=108 (1),

x4y =4 (2).

Léy (1) +27 x (2) ta dugc phuong trinh:

Bai 31. Giai hé phuong trinh {

Lui gidi. Xét hé {

X+ 9x%y +27xy? +27y° =216 = (x +3y)° =6 & x+3y =6 < x =6 —3y.

Thé vao (2) va giai ra tap nghiém S = {(3 —3v/3;1++/3),(34+3v3;1—/3),(3;:1)}.
X 4+y—9=0,

X242y —x—4y=0.

X4y —9=0 (1),

2P —x—4y=0 (2).

Lay (1) —3 x (2), nhém cic s6 hang dé c6 hing dang thifc bac 3, ta dugc phucng trinh:

Bai 32. Giai hé phuong trinh {
Loi giai. Xét hé {

x—1P+(-2P=0e(x-1P =2y’ ex—1=2-ysx=3—y.

Thé vao (2) va gidi ra tap nghiém S = {(1;2), (2;1)}.
16
2 2 Xy

X taHT+ = 16,
Bai 33. Giai hé phuong trinh x+2y
Vx+2y =x*—2y.
16
S Pra =16 (1),
Loi gidi. Xét hé x+2y

Vx+2y=x*—2y (2).

Dit u = x+2y > 0, v = 2xy, bién ddi (1) trd thanh
u —2uv+8v—16u =0 u(u? —16)+2v(4 —u) =0 < (u—4)(u? +4u—2v) = 0.

Suyra (1) & (x+2y —4)(x® +4y* +4(x+2y)) =0 = x+2y —4=0.
) 7
The vao (2), giai ra tap nghiém S = {(—3;§> (25 1)}

BAI TAP TONG HOP

(x— 12?2 +2y = —1.

x(y=3)-9=1 (1),

(x—1%+2y=—1  (2).

Dé thdy y = 0 khong thda mén hé phuong trinh. Chia hai vé ctia phuong trinh (1) cho y, hai vé clia phuong
x+1t+43xt =09,

X412 —2(x+1)=—1.

Dit x+1 = S;xt = P (S > 4P). Khi d6 ta dua vé hé méi cia 2 4n S, P:

Bai 34. Giai hé phuong trinh sau: {

Lui gidi. Xét hé {

1
trinh (2) cho y? va diit r = —— ta dudc hé phuong trinh: {
y

S+3P=9 §=3,pP=2
& 2 )
§2-25—2P=—1 s:—g,P:% (loai)

< 1
Giai tiep ta dudc tap nghiém cua hé phuong trinh la: § = {(1; —5> 3 (2;— 1)}
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. o , A aepa . L 1 1 =m,
Bai 35. Tim tap gia tri thuc cda tham so m dé hé phuong trinh sau c6 nghiém: {\/i—i— —; \/y + "
x+y=23m.
Loi gidi. Diéukién x> —1;y > —1.
bt /x+ 1 = u;+/y+ 1 = v. Khi d6 hé phuong trinh dudc viét lai 1

u+v=m u+v=m u+v:2m (%)
~ _ _ *).
W+ —2=3m m*—2uv—2-3m=0 uv:w
DéE hé ban ddu c6 nghiém thi hé () phai c6 nghiém thda man u > 0;v > 0. Tiic 1 phuong trinh: 20> — 2my +
3+V17
m* —3m—2 = 0 c6 2 nghiém khong am. Giai ra ta dudc +2 <m<3+4++/13.

Bai 36. Giai phuong trinh: x> +3x — 1 = 4+/x3 —x2 +2x— 2.
Loi gidi. x* +3x— 1 =4vx3 —x2 + 2x —2(%).

e Nhan xét: x* —x? +2x —2 = (x — 1)(x* +2),diéu kién: x > 1.
e Phantich: > +3x—1=a(x—1)+b(x*+2)=a=3vab=1.

o Ditu=+x—1vav=+vx2+2.

v=u
(¥) & 3u> +v? = duy <
v =3u.

a) Véiv=u< x> —x+3 =0 (vd nghiém).

9+v37 N
b) Véiv=3ucx’-9x+1l1=0cx= 5 (thda dieu kién).

9++/37

e Viy phuong trinh ¢6 nghiém x = -

mx> — mxzy + 7)cy2 — 3y3 =4

2xy2 — y3 =1.
Tim m d€ hé phuong trinh da cho c6 diing hai nghiém.
o (md—mxy+ T =3y =4 (1)
Loi giai. 3
2xy"—y =1 (2)

Bai 37. Cho hé phuong trinh: {

e Xétx = 0, hé phuong trinh da cho v6 nghiém.

e Xétx#0, lay (2) nhan (—4) rdi cong (1) ta dugc phuong trinh:
3 2 2,3 V(Y Y _
mx’ —mxy—xy"+y =0 (=) — (=) —m|=)+m=0
x x x
r=1

G- -m=0e| ey V= (%)

2
a) Voit=1=y=x,(2) ©x’ =1« x=1.Hécémodt nghiém (1;1).
b) Véit? =m.

(a) m < 0. Hé c6 ding 1 nghiém.

(b) m=0. Hé c6 dung 1 nghiém.
t=+/m (2m —my/m)x> =1
t=—\m < [(2m+m\/ﬁ)x3 =1. )

H¢ da cho c6 dung 2 nghiém khi () c¢6 ding 1 nghiém khac 1 hoac c6 2 nghiém, trong do

(c) m>0.(x) & [
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c6 mot nghiém bang 1.

2m+my/m = 0 (vd nghiém) m— 3-v5
o 2m+my/m=1 - 4 2
m=
2m—my/m =0 113
2m—my/m=1. m = 1 hoic m = +2 :
3—v5 3 5
oVéym€{1;4; 2\/—; +2\/—}.

x}(2+3y) =8,
x(y’* —2) =6.
2+43y)=8 (1),

x(y’—=2)=6 (2).
+/ Truong hdp x = 0 khong thda man.

Bai 38. Giai hé phuong trinh {

Lui gidi. Xéthé {

2+3y
+/ Truong hgp x # 0, hé da cho tuong dudng véi

>'<|O'\/\\
=1
\_/

243y=uw’  (3),
y—2=3u (4).

4 ST _ .3 N2 2 _ _
Lay (3) + (4) taduacphIIdngtrlnhy +3y=w+43us (y—u)(y"+yu+u+3)=0y=u
Giai ra tap nghiém S = {(—2;—1),(1;2)}.
10x%y — 16xy* +24y® — 2(x+2y) =0,
2xy(x? 4+ 4y?) +2 = (x+2y)%.
10x%y — 16xy° +24y° —2(x+2y) =0 (1),
2xy(x? +4y*) +2 = (x+2y)? (2).

2
bat u = —, ta dudc hé: {
X

Bai 39. Giai hé phuong trinh {

Loi gidi. Xét he {
Ta co

(2) & 253y 4+ 8xy° +2 = x> + 4xy + 4y < 2xy(x® + 4y> — 2)— (x* +4y* — 2)=0
2xy=1

s 2y—1DP 4+ -2)=0< .
(2xy — 1)( y ) [x2+4y2:2

+/ VGi 2xy ® 1 & 2 = 4xy thé vao (1) dudc phuong trinh

=0 (loai
10x%y — 16xy? +24y3 —4xy(x +2y) =0 < [y ) (loz ).
x=2y

. 1 1
The x = 2y vao () tim dugc nghiém <1;§> , (—1;—§>.

+ Véi x? + 4y? )5 thé vao (1) dugc phuong trinh

—2
102y — 1632 42473 — (32 +4y2) (x+2) = 0 & (x— 2y)2(x — 4y)=0<:>[i_4§.

. 4 1
The vao (%) tim dugc nghiém (—; —) ;

1 1 4 1 4 1
Vay hé ¢6 tip n hiémS:{(1;—),(—1;——),(—;—),<_—;__)},
Y P e 2 2 10" v/10 10 10
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< . [4x+9
Bai 40. Giai phuong trinh 7x* +7x = x2—|— .

Loi gidi. e Bai nay c6 thé st dung phuong phap dit 4n phu khong hoan toan dé dua vé hé phuong trinh.
4x+9

Cach xay dung 4n phu nhu sau: Quan sit vé trdi c6 bac hai nén ta sé dit ar + f = o8 (), sao cho
sau khi binh phuong, rit gon thu dugc phuong trinh dang:
T2+ Tt =ax+ B (x*).
T (), () ta dugc hé
9
x:7062t2+1406[3t—1—7[32—1
7 7
x= —tz—l-—t—E
o a o
Suy ra
9 7 7 B
7o’ + 14oft+7B> — = = =124+ —t — —.
+ pr+78 4 « + a o
\ ) ) ) 1
Pong nhat hé so hai vetaco x = 1,8 = —.
4x+9
o Cich gii: Xét phuong trinh 7.2 + 7x = 1/ x;g (1).
1 4x+9 1 1 .
Dafltt—l—i =1/ xz—g (2),t > —5 Suy ra 7t> + 7t = x + 5 (3). T (1),(2),(3) ta c6 hé doi xing loai 2
\ 1
véi diéu kién t > _§:
2 1
Tx —|—7x:t+§,
2 1
Tt°+Tt=x+ <.
2
—6+5V2 —8—1/46
xX=—— xX=——+—
cos 1A s . ca 14 N 14 A N X 2 A
Giai hé nay ta dugc hai nghiém va . Vay phuong trinh ban dau co6 ta
c hay : ghie t__6+5\/§ t__g"’\/R 1y p g ap
14 14
nghiem § = 4 —>— V4 ,6+5v2
e > = 14 14 [
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5.  PE KIEM TRA CHUGNG III

I. Pésbla

Cau 1. (2 di€ém) Giai phuong trinh: v/x2 —3x+3 =2 —x.
Lui gidi.

2—x>0 .
PT <—= 4 , R (1 diém)
x"=3x+3=(2—x)
{x§2
<~
x=1
o X = L (1 diém)

Céu 2. (2 di€m) Tim m sao cho phuong trinh (x— 1) ((m+ 1)x* —2x+ 1) = 0 c6 ba nghiém phan biét.
Loi gii.
(m+1)—241#0

Phuong trinh c6 ba nghi€ém phéan biét khi vachikhi < m+1#0 ... .. .. ... ... .. (1 diém)
A >0
— {m e, (1 diém)
m <0

Cau 3. (2 di€ém) Giai phuong trinh vx2 —5x+4 = [x+ 1| + 1.
Lisi gidi.

THI1: x > —1.
x+2>0 .
PT < ¢, G e e et e et et e et e e st e e e st (0,5 diém)
x"—=5x+4=(x+2)
x> =2 e
o X =0 o (0,5 diém)
x=0
TH2: x < —1.
PT <= X2 = 5x44 = X7 (0,5 di€m)
4 .
= x= 3 (JOal) oo (0,5 diém)
Cau 4. (2 diém) Tim m sao cho hé phuong trinh sau c6 nghiém duy nhat
x+2y—z=1
mx—y+2z=72
x+(l—m)y+z=-2
Loi giai.
x+2y—z=1 z=x+2y—1
mx—y+2z=2 <= { (m+2)x+3y=4 .Hé phuong trinh c6 nghiém duy nhat khi va chi khi
x+(l—m)y+z=-2 2x+(3—m)y=—1
m—+2)x+3y=4 . 0
g Jm 243y CO NhIBM duy ThAL. ..o\ e e e (1 diém)
2x+(3—m)y=—1
m—i—2 3 2 < R
> 3_m #0 < —m" +m#0 <= m#Ovam#1. ........................ (1 diém)

Cau 5. (2 diém) Giai phuong trinh x> —x? + 1 = /2x — 1.
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ve TeA 1 1
Loi giai. Diéu kién x > 5
2
3.0 32 2 (x—1)
X —x4+l=vyv2x—1 = x—x"—x+14+x—vV2x—1=0 <= x—1)"x+1)+ ————==0
( i ) x+v2x—1
1
— (x—1 2<x—|—1+—): .................................................. 1 diém
=) RV T (1 diém)
1 1 . .
Vix> - nénx+ 1+ ——— > 0. Vay phuong trinh c6 nghiém duy nhatx =1 ............ 1 diém
=5 Y, ) ly phucng ghiem duy ( )
I. Pésolb
Cau 1. (2 diém) Giai phuong trinh: /x+1 =15 —x.
Loi giai.
5-x>0 .
PT <— e e e (1 diém)
x+1=(5—x)
x<5
< 2
x*—11x4+24=0
o N 3 (1 diém)
Céu 2. (2 di€m) Tim m sao cho phuong trinh (x — 2) (mx? —x+2) = 0 ¢6 ba nghiém phan biét.
Loi giai.
4m #£0
Phuong trinh ¢6 ba nghiém phan biétkhi vachikhi { m#£0 ................................ (1 di€m)
A>0
m#0
= (1 diém)
m< -
8
. NP [y x—y=1
Cau 3. (2 diém) Giai hé phuong trinh < , .
x“+y =13
Loi giai.
xy—x—y=1 xy—x—y=1 xy=x+y+1 i
i 5 Y — Y 2y Y ) YL (0,5 diém)
x4y =13 (x+y)"—2xy=13 (x+y)"—2(x+y)—15=0
xy==6 o [xy=-2 e
MO 7 (0,5 diém)
x+y=35 x+y=-3
xy==6 xy==6 x=2_ _ |x=3 e
= = hodc ¢ (0,5 diém)
x+y=35 x+y=35 y=3 =2
—3—-v17 —34+17
0= T el 2 (0,5 diém)
0AC ¢ T ,5 diém
x+y=-3 —34+17 —3—+/17
N

Ciau 4. (2 di€ém) Tim m sao cho hé phuong trinh sau ¢6 nghiém

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

Loi giai.
B ' 1 m

m+1 2 =4-m,

2 m
2 _
'— m-—m+2,D ‘ 1 2 ‘
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Dy:‘ mil f ‘:—I—Zm ........................................................... (0,5 diém)
Hé conghiémkhi D#Ohodc Dy =Dy =D =0. ........ ... i (0,5 di€m)
D#0 < —m?—m+2#0 < m#A1Thodcm# —2. ..o (0,5 diém)
Dy =Dy =D =0 (KhONZ tON TA1 7). . ...\ttt e ettt ettt e ettt (0,5 di€m)

Cau 5. (2 diém) Giai phuong trinh x> — 6x* — 12x — 8 = 0.
Lui giai.

B =62 —12x—8=0 <= 20 =+ 62+ 12x+8 «— 23 = (x+2)%. ................... (1 diém)
2 2
= (V2x—x—=2) (VA + Vx(x+2) + (x+2)?) =0 < x= T e (1 diém)
>O§;ER

III. Pésd2a

Cau 1. (2 diém) Giai phuong trinh:

2x—5|=x—1. (3.4)
Loi giai.
(3:4) = (2x—5)2 = (x— 1) Lo (0,5 diém).
=42 —10x+25=x2 =20+ 1 =32 —18x4+24 =0 ... (0,25 diém).
=2 .
o T (0,5 diém).
x=4.
Thé vio 3.4)tathAy x =2 vax=4déuthda...............cooiiiiiiiiiiiaa.. (0,25 di€m).
Vay tap nghiém ctia phuong trinh S = {2;4}. ... .. (0,5 di€m).
Cau 2. (2 di€ém) Giai phuong trinh:
x—vV2x+7=4. 3.5
Loi giai.

\ 7 ,
BIGUKIB: X > — 2 o (0,25 diém).
(33) = V2 +T=x—4=2+T=(x—4) (0,5 diém).
= X% 10X 40 = 0 o (0,25 diém).

x =1 )
e (0,25 diém).
X =Y.
Thé vao (3.5) tathly chi cO x =9 thOaman. .............ouiiriiniiiiiiiiaiaiain, (0,25 diém).
Viéy tap nghiém cta phuong trinh S = {9} . ... . (0,5 diém).
Cau 3. (2 di€ém) Giai hé phuong trinh:
x—3y+2z =-2
—2x+5y+z =5 (3.6)
3x—Ty+4z =8.

Loi giai.
x—3y+4+2z =-2

(3.6) & ¢ —y+3z = (0,5 diém).
2y—2z =14
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(x—3y+27 =-2

S —y+5z = (0,5 diém).
8 — 16
(x =21

T R (0,5 diém).
(& ==

Vay nghiém cta hé phuong trinh 1a (x;y;2) = (2159;2) . o ooviii e (0,5 di€m).

Cau 4. (2 diém) Tim gi4 tri ctia tham s6 m d€ phuong trinh:
mx* —2(m—2)x+m—3=0 (3.7)

¢6 hai nghiém phan biét. Tim hai nghiém do.
Loi giai.

AN >0 .
(3.7) ¢6 hai nghiém phan biét khi va chi khi { g e (0,5 diém).
a
—2)2—m(m—-3) >0 .
N {(m S mm= ) > (0,5 diém).
m #0
o m <4 (0.5 diém)
.......................................................................... .5 diém).
m #0.
—2—\/4— —24+4— .
Khi d6 (3.7) ¢6 hai nghiém 13 x = - M oax= mETVATm 0,5 diém).
m m
Cau 5. (2 diém) Giai va bién luan hé phuong trinh:
+ =1
e 3.8)
mx—3my =2m+3.
Loi giai.
Taco D= —m*—3m,Dy=—2m* —6m,Dy =m—+3. ..., (0,5 diém).
0
THI: D #0 & —m? —3m#0 < m 7
m #3.
) D, D —2m?>—6 3 .
Hé ¢6 nghiém duy nhit (x;y) = (E"; Ey) = ( _’Zg - 3’21; _Zzt 3m> AU (0,5 diém).
m =0
TH2: D=0 < [
m = —3.
o m=0= D,=0,Dy,=3+#0. Hé phuong trinh vO nghiém. ........................... (0,5 di€m).

e m=—3= D,=Dy,=0.H¢ c6 vd s6 nghiém, tdp nghiém clia hé 1a tdp nghiém cta phucng trinh
XY = Lo e (0,5 diém).

IV. Désd2b

Cau 1. (2 di€ém) Giai phuong trinh:
2—x| = 2x+1. (3.9)
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Loi gidi.

(3.9) = (2—x)2 = (2 1) oo (0,5 diém).
=S4 —Adx+x2 =4 +4x+ 1 =3 +8r—3=0 ..ottt (0,25 diém).
X=—
= P (0,5 diém).
xX=_.
; 1
Thé vao (3.9) ta thiy chi c6 x = 3 thOa MAN. .. oottt e (0,25 diém).
1 4
Vay tap nghiém cua phuong trinh S = {5} e (0,5 diém).

Cau 2. (2 di€ém) Giai phuong trinh:

x+vx—1=13. (3.10)
Loi giai.
DIBU KIGN: X > 1. o (0,25 diém).
(B310) = Va—T=13—x=x—1=(13=X)% .. (0,5 diém).
=S 2T 170 =0 o (0,25 diém).
x =10 o
e S (0,25 diém).
x =17.
Thé vao (3.10) tathy chicOx = 10thda man. ..............oouiiiiiiiiaaaaaen... (0,25 di€m).
Vay tap nghiém ctia phuong trinh S = {10}. ... ... .o i (0,5 di€m).
Cau 3. (2 diém) Giai hé phuong trinh:
—x+35y+z =2
2x—9y+2z =38 (3.11)

3x—4y+z =35.

Loi giai.
—x+5y+z =2

3.11) & ¢ y+4z = 1 (0,5 di€m).
1y+4z; =11
—x+5y+z =2
& qy+4z = L e (0,5 diém).
| 10y — 1
( 21
x ==
40
1 2
& B o ittt 0,5 diém).
T ( :
121
ST
Vay nghiém cta hé phuong trinh 1a (x;y;z) <21 ! 121) (0,5 di€m)
i i V)= i€m).
dy nghiem cua h¢ p g X¥52 20°10° 40 )

Chu 4. (2 diém) Tim gia tri ctia tham s6 m d€ phuong trinh:
(m—1)x>+2(m—3)x+m+3=0 (3.12)

¢6 hai nghiém phan biét. Tim hai nghiém do.
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Loi gidi.

A >0 ,
(3.12) ¢6 hai nghiém phan biét khi va chi khi { L (0,5 di€ém).
a
—3)2—(m—1 3) >0 .
bn =) == m ) >0 (0,5 diém).
m—1 #0
<z .
S (0,5 diém).
m #1.
3—m—+/12—-8 3— v12 -8 .
Khi d6 (3.12) ¢6 hai nghiém la x = > M oax—2 Mt L 0,5 diém).
m—1 m—1
Cau 5. (2 diém) Giai va bién luan hé phuong trinh:
mx + =4m
Y (3.13)
2x+(m—1)y =m.
Loi giai.
TacoD=m*>—m—2,Dy =4m> —5m,Dy=m> —8m. .............ccciiiiii ., (0,5 diém).
) m #—1
THI:D#0&m —m—-2#0&
m  #2.
. D, D 4m? -5 2-8 .
Hé c6 nghiém duy nhat (x;y) = <Ex’ Ey> = (m;n_ - _mz; m’?— - T2> e (0,5 diém).
m =—1
TH2: D=0« [
m =2
e m=—1=D,=9=D,#0. H¢ phuong trinh vO nghiém. ........................... (0,5 di€m).
e m=2=D,=6+#0,D,=—12+# 0. Hé phuong trinh vo nghiém ..................... (0,5 diém).
V. Pésb3a
A o c.1—3x
Cau 1. (2 diem)Giai phuong trinh = -2
2x+1
, 1 o
L gifi. DK:X 7 2 1ot (0.5 diém)
Taco: PT < 1 —3x= —4x— 2 X = — 3 i (0.5 x 2 diém)
Ddi chiéu DK, ta c6 tdp nghiém ctiaptdachola S ={—3}....... ...t (0.5 diém)
Cau 2. (2 diém)Gidi phuong trinh |3x — 5| = 2x + 3.
2x+3>0
Loi giai. PT & B — 5 = 2 3 e (0.5 diém)
3x—5=-2x-3
S 3
x _—
- 2
N U = T (0.5 x 2 diém)
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x=38
& o P (0.5 di€m)
xX=—
5
. o ias (342 =10
Cau 3. (2 diem)Giai hé phuong trinh ) 3
2x° 43y’ =
N, *?2 e _x2 - 4 o 2
Loi giai. HPT & 3 [T (0.5 diém)
y ==
x==2 .o
& { ........................................................................... (0.5 diém)
y=-1
x=2_ _ |x=-2 e
& ROAC (0.5 x 2 diém)
y=-1 y=-1
Cau 4. (2 di€ém)Giai phuong trinh (x — 1)? 42 = /x3 +3x).
Loi gial. DK x> 0 .o (0.5 diém)
PT & (X +3) = /x(2+3) —2x =0 (Va2 +3+x) (VA2 +3-2yx) =0 ............. (0.5 diém)
== 1 2
S VT3 =2/x (Vi Va2 +3+x/x>0,¥x>0) &2 —4x+3 =0 [x J e (0.5 diém)
X =
Ddi chiéu DK, PT da cho cé tipnghiém1a S = {1;3}. ........ooviiiiiiiiieea. (0.5 diém)
. \/ +3+5 4\/y+3+30
Cau 5. (2 diém)Gi4i hé phuong trinh J~ ¥ VA=A
X —6x2 +13x =y 4+ 3y* +4y+ 12
Loi giai. PK: x >0,y > —3. Ta c0:
B -6+ 1B3x =y +3y? 4y + 12 (x -2+ (x—2) = (y+ 1)+ (y+1)
S = 2 =y L X = Y (0.5 diém)
(do ham sb f(¢) = > +¢ 1a ddng bién trén R, vi Va,b € R,a > b, ta co
3.3
> b .
. C, F @A P b = fa) > ) (0.5 diém)
a
Thay vao PT con lai trong hé, ta co:

XA VE=306 F(VE) = f(3) @ VT=3 G X =0 oo (0.5 diém)
2 2 x=9 .
boi chieu DK, HPT da cho c6 nghiém la { ........................................... (0.5 diém)

y =
VL. Désb3b
2
Cau 1. (2 di€ém)Giai phuong trinh =2.
xX— 2 x+1
Loi gidi. DK X 7 2,0 Z — 1 oo (0.5 di€m)
PT & x(x+1)—2(x—=2)=2(x+1)(x—=2) x> —x—=8=0 ..., (0.5 diém)
14++/33
X =
2 .2
S [ PP 0.5 diém
1—+/33 ( )
2 /B
) ) 1++/33 .
boi chieu DK, PT da cho c6 tip nghiém la S = { 5 b (0.5 diém)
Cau 2. (2 diém)Gidi phuong trinh [2x — 1| = |x+1|.
N 2x—1=x+1 o
Lol glal. Pl < | (0.5 x 2 diém)

2x—1=—x—1
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x=72 o
& [ .......................................................................... (0.5 x 2 diém)
X =

Cau 3. (2 diém)Giai phuong trinh: v/3x2 —3x+3 =1 —2x.
Loi giéi

—2x>0 .
PT & ) e e e (0.5 diém)
3x*—=3x+3=(1—-2x)
r< q
& PR (0.5 diém)
¥ —x—2=0
< 1
x —
=5 3
& PO R R R RRRRS (0.5 diém)
x=—1
o X = o e (0.5 di€m)
. e o [2x-3y-12xy=4
Cau 4. (2 diem)Giai hé phuong trinh ) ) .
4x°+9y" —18xy =35
N S+2P=4 S =2x—3y C @ 2
Loi giai. HPT < § , , (trong d6 ,vaSc>4P) ... (0.5 diém)
Sc+P=5 P =2x(—3x) = —6xy
3
282-5-6=0 (S=2 _ |S=73 B
& & hoac (Vo nghiém)..................... ... (0.5 diém)
S+2P=4 P=1 p_ 1l
suy ra 2x va —3y 1a cac nghiém ctia phuong trinh 1> —2r+1=0,suyra2x=—3y=1......... (0.5 diém)
1
xX==
Vay hé phuong trinh da cho c6 nghiém la 2 [ (0.5 di€m)
y= 3
Cau 5. (2 di€ém)Gidi phuong trinh vx2 +x+v/x—2 = {/3(x2 —2x—2).
Loi giai. PK: x> 1+/3.
PT & x% —4x—2= 1 /X(xF 1) (X = 2) oottt (0.5 diém)
& (1 —2x) = /(x+1)(x2—2x) —=2(x+1) =0
& (VA2 =2+ Vat 1) (VA2 = 2x=2Va+1) =0 ..o (0.5 diém)
V22 —2V/x+1=0 (i Va2 —2x+vx+1>0,Vx > 1+3)
2 g 4—p0e T 0 TVD (0.5 diém)
S X OX — A = 0 | e .5 diém
x=3-v13

Dbi chiéu PK, PT di cho c6 tip nghiem 12 S = {3+v13}. ...t (0.5 diém)



