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TUYEN CHON CAC BAI TOAN PHUONG TRINH - HE PHUONG
TRINH TRONG KI THI CHUYEN NAM HOC 2023 - 2024

Bai 1. (Dé thi vao 10 hé chuyén Todan tinh An Giang nam hoc 2023 - 2024)
1) Phuong trinh x> +ax+b =0 (véi a; b 1a cdc s6 nguyén) cé mdt nghiém 13 5++/21 . Tinh nghiém
con lai.

x+/3y =6-2v3

2) Gidi hé phuadng trinh
X+y=2

Bai 2. (Dé thi vao 10 hé chuyén Todn tinh Ba Ria - Viing Tau nam hoc 2023 - 2024)

b-4c _1

1) Cho a, b, ¢ |a céc s8 thuc thoa man diéu kién: > 7 Chdng minh rang phudng trinh
a

ax” +bx+c =0 cd it nhat mot nghiém am.
y?—2x* —xy —y+2x=0
JE-y-lix+y=1

Bai 3. (Dé thi vao 10 hé chuyén Todn tinh Bac Giang nam hoc 2023 - 2024)

2) Gidi hé phuadng trinh {

1) Tim tat ca cdc gid tri cla tham s6 m dé phudng trinh x? —2(3m—1)x+m2 -m-4=0 c6 hai

nghiém phan biét x , x, thda man |x, +x, + X, X, | +[x, + X, —4/x,x, | = 2008.

2) Gidi phudng trinh 4+4/x+3 —Vx—-1=x+7.

2 — =
3) Gidi hé phuang tr‘lnh:{ . X'+ x - 24

x* +x2 —4x%y = 4 — 4xPy?

Bai 4. (Dé thi vao 10 hé chuyén Todn tinh Yén Bai nam hoc 2023 - 2024)

1) Gidi phuong thinh x? = x + 2+ 24/x + 1.

x(x +1)(x+3y) =20

x?+2x+3y =12

Bai 5. (Dé thi vao 10 hé chuyén Todn tinh Binh Dudng nam hoc 2023 - 2024)

2) Giai hé phudng trinh {

1) Cho phudng trinh x* +2mx—-1-2m=0 (m |3 tham sd).
a) Chiing minh rang phuang trinh luén cé 2 nghiém x,, x, vdi moi gid tri cla m.
2023(2x,x, +1)

2_
1

b) Tim m dé biéu thdc P = dat gid tri I6n nhéat.

X 2mx2 -1-2m

2) Gidi phudng trinh: 4x? +5++/3x+1 =13x.
Bai 6. (Dé thi vao 10 hé chuyén Todn tinh Bac Ninh nam hoc 2023 - 2024)
1) Gidi phuong trinh: 2x+3+4x? +9x +2 = 2x +2 +/4x +1.
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6x + 6y = 2023\xy\

2) Gidi hé phuadng trinh
X —2y = 3xy

Bai 7. (Dé thi vao 10 hé chuyén Todn tinh Bén Tre nam hoc 2023 - 2024)

1) Gidi phudng trinh (\/x 16 —\/x—Z)(l X+ 4x—12) _8.

1 9
X+y+—=—

2) Gidi hé phuadng trinh y X
4 4y
X+y——=—-

X X

Bai 8. (Dé thi vao 10 hé chuyén Todn tinh Binh Dinh nam hoc 2023 - 2024)

1) Gidi hé phuong tinh V4x -1 - 2J4x+1 +4/16x> -1 =2.
xX2+y =7

2) Gidi hé phuadng trinh: {(x+y)(4+3xy) _

Bai 9. (Dé thi vao 10 hé chuyén Todan tinh Gia Lai nam hoc 2023 - 2024)
x(y+2)+2="5y

(xy—l)2 +3(1—y2) -0

Bai 10. (Dé thi vao 10 hé chuyén Toan tinh Binh Phudc nam hoc 2023 - 2024)

Gidi hé phudng trinh

1) Cho phudng trinh 5x> + mx—28 =0 v8i m 1a tham s8. Tim m dé phudng trinh d3 cho ¢é hai
nghiém x,, x, phan biét théa man 5x, +2x, =1.

2) Giai phudng trinh: (x+4)(x—2) =2Jx*> +2x-5.

2x% +y? —3xy +7x-5y+6=0
457 —y? +9x+9=[2x+y+2 +/x+ 4y +1

3) Gidi hé phuadng trinh: {

Bai 11. (Dé thi vao 10 hé chuyén Toan tinh Binh Thudn nam hoc 2023 - 2024)
Giai phudng trinh 9x? —53x =+2x+1 - 71.

Bai 12. (Dé thi vao 10 hé chuyén tinh Can Thod nam hoc 2023 - 2024)

1) Giai phudng trinh: x? +1 = 2x +~/3x — 1.

2 2_ _ —
2) Gii hé phuong trinh 12X TY" ~3xy—x+y=0
x> —2x-y+2=0

Bai 13. (Dé thi vao 10 hé chuyén Toan tinh Cao Bang nam hoc 2023 - 2024)

1) Giadi phuong trinh x+l+,/x2 +i2—4 =3,
X X

‘x‘+y2 =10
2) Gidi hé phuong trinh )
2|x|-3y* =-25
Bai 14. (Dé thi vao 10 hé chuyén Toan thanh phé Da Nang nam hoc 2023 - 2024)

1) Gidi phuong trinh 10x* +3x+2 = (6x+1)\/x2 +2.
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(xz—y)mzx(y—x+2)
(y—l)(y—3x—3):x2—3x+3—8m .
Bai 15. (Dé thi vao 10 hé chuyén Toan tinh Dong Nai nam hoc 2023 - 2024)
1) Giai phuong trinh (x—2)(x+1)(x+3)(x+6)+56 =0.

2) Gidi hé phuadng trinh

x*+y* =5
(x+1)(y+1)=6
Bai 16. (Dé thi vao 10 hé chuyén Toan tinh D3k Lak nam hoc 2023 - 2024)

2) Gidi hé phuong trinh {

x* —6x* +13x =10 —(x—y +2)yx-y+1=0
Gidi hé phudng trinh )
(3x2+18x—2xy+6y—y2) X—-y+6-24x-8y =0

Bai 17. (Dé thi vao 10 hé chuyén Toan tinh H3d Nam nam hoc 2023 - 2024)
1) Gidi phugng trinh (x —1)vx* +6x+16 = 2x* —6x + 4.

25 +xy(2y —x)+2x* +6x =xy +y° +3y

2) Gidi hé phuadng trinh ]
,/3(x2+y)+7 +Bx% +5y +14 =4 —y — x>

Bai 18. (Dé thi vao 10 hé chuyén Toan thanh phdé Ha N&i nam hoc 2023 - 2024)

Giai phuong trinh v/x -3 —+/2x -7 = 2x - 8.
Bai 19. (Dé thi vao 10 hé chuyén Tin thanh phé Ha No6i nam hoc 2023 - 2024)
1) Gidi phuong trinh 2x+2 = (5-x)~/3x - 2.

+y+3xy=9
2) Gidi hé phuong trinh {X 3/ 3xy ]
x*+y’ =9

Bai 20. (Dé thi vao 10 chuyén tinh Ha Tinh ndm hoc 2023 - 2024)
1) Gidi phuong trinh Vx* +3x+11 —+/x+2 =2x—-2.
(x+2)(2-y)=8
2) Gidi hé phudng trinh )
11—4(x—y) +x%y? +1=3xy
Bai 21. (Dé thi vao 10 chuyén tinh Déng Thap nam hoc 2023 - 2024)
x(3y+1l)-y=3
Gidi hé phuong tanh <Y +1) =V =3
x> +y> +xy =3

Bai 22. (Dé thi vao 10 hé chuyén tinh Hai Dudng nam hoc 2023 - 2024)
2 —
1) Gidi phuong trinh vx? +3x +24x -1 = 2x+,/ﬂ.
X

Xy +2x+y=2

2

2) Gidi hé phuang trinh .
) *P S {x +y’+2x+4y =3

Bai 23. (Dé thi vao 10 hé chuyén thanh phd Hai Phong nam hoc 2023 - 2024)
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1) Giai phuong trinh (3x2 +4x+6)\/3x2 +4x+5=27x% +3x.

\/;(\/E+\/;):l

2) Gidi hé phuadng trinh .
y+ay =x* +3x-3-2(x+1)vx

Bai 24. (Dé thi vao 10 hé chuyén tinh Hoa Binh nam hoc 2023 - 2024)

x+my=3m-3

1) Cho hé phugng trinh: { (m 1a tham s8). Tim céc gid tri nguyén cla m dé hé

mx+y=2m-2

phudong trinh cé nghiém duy nhat (x;y), trong d6 x; y la cdc sé nguyén.

2) Gidi phuong trinh: (4><2 —7x +4)(3x2 —4x+ 3) = 3x%.

2-x)V1-x—yly-1=
3) Gidi hé phuadng trinh: ( x) XYY O.
VX+2 +4y+1=3

Bai 25. (Dé thi vao 10 hé chuyén tinh Hung Yén nam hoc 2023 - 2024)

2
1) Gidi phuong trinh 3x® — 7x% + 6x + 4 = 3,3/%.

2) Gidi hé phudng trinh {x2+y2+x+y:8 p
2x% +y? —3xy+3x-2y+1=0
Bai 26. (Dé thi vao 10 hé chuyén tinh Khdnh Hoa nam hoc 2023 - 2024)
Cho phudng trinh x? +bx-7+2b=0 (1) (&n x), véi b la tham sé nguyén.
a) Chiing minh phuang trinh (1) luén c6 hai nghiém phén biét x,, x,. Tim b d& x; =9x;.
b) Chiing minh réing néu b 1a s8 nguyén 1é thi phudng trinh (1) khéng c6 nghiém hitu ti.
Bai 27. (Dé thi vao 10 hé chuyén tinh Lao Cai nam hoc 2023 - 2024)
Cho phudng trinh x? —(m —4)x -m-2=0,vdi m latham s6. Tim t4t ca cdc gid tri cia m dé
phudng trinh da cho cé hai nghiém phan biét x,, x, thod man diéu kién:
VX2 +2023 +x, (M—8-x,) = |/x,? +2023 +x, (m-x, ).
Bai 28. (Dé thi vao 10 hé chuyén tinh Long An nam hoc 2023 - 2024)
1) Tim t&t ca cdc gid tri clia tham s6 m dé phudng trinh x* —(2m—1)x+m?* -7 =0 c6 hai nghiém
phan biét x,, x, thod man diéu kién 4x, +3x, =1.
2) Gidi phudng trinh x* —5x+2 +(3 - 2x)m =0.
Bai 29. (Dé thi vao 10 hé chuyén tinh Lai Chdu nam hoc 2023 - 2024)
Gidi hé phuang trinh {x2+y2+x+y=8 .
2x% +y? —3xy +3x-2y+1=0
Bai 30. (Dé thi vao 10 hé chuyén tinh Nam Dinh (Khéi tu nhién) nam hoc 2023 - 2024)
1) Cho phudng trinh x? —(2m+1)x+4m—2 =0 (1) (v8i m |a tham s6).
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a) Tim t4t c3 gid tri ca m dé phuang trinh (1) ¢4 hai nghiém phén biét.

b) Goi x,, x, la hai nghiém phén biét clia phudng trinh (1). Tim t4t ca gid trj cla m dé x,, x, la d6
dai hai canh cdia mét hinh chir nht c¢é dé dai dudng chéo bang NER

2) Gidi phuong trinh 6v2x +5 +4+/x+2 = 3x +20.

3) Gidi hé phudng trinh Jaxt+3-2y =y?+3- 2\/5.
x+1+3-x=2+y+3-x*

+yl=xy+x—y+2

Py =y(x+y+4)+x

Jax+5 +2x = \/m +y
Bai 31. (Dé thi vao 10 hé chuyén tinh Nam Dinh (Khéi xa hdi) nam hoc 2023 - 2024)
1) Cho phudng trinh x* —(2m+1)x+4m—-2=0 (1) (véi m la tham sg).

4) Gidi hé phuadng trinh {

5) Gidi hé phuadng trinh {

a) Gidi phuong trinh (1) véi m=0.

b) Tim t&t ca gid tri cia m dé phuang trinh (1) c6 hai nghiém x,, x, théa man x; +x; =13.

2) Giai phudng trinh +/x+1 ++/4 —x =v2x+9.
Bai 32. (Dé thi vao 10 hé chuyén tinh Nghé An nam hoc 2023 - 2024)

1) Giai phuong trinh x* —4x® +6x* —4x -3 =0.

2X — /X +Y =+/2y — X + 2X
2) Gidi hé phuadng trinh
(2 JX+y )\/ 2\/_x

Bai 33. (Dé thi vao 10 trudng Pai hoc Vinh tinh Nghé An nam hoc 2023 - 2024)
1) Giadi phuong trinh x> —2x° +x—5(x—1)\/;—6 =0.

5x +y =x’y* -15

2) Gidi hé phuadng trinh )
2x+ 3y =3x%y? -13xy -6

Bai 34. (Dé thi vao 10 hé chuyén tinh Ninh Binh nam hoc 2023 - 2024)

1) Gidi phuong trinh (\/x+23 —\/x+7)(\/6—x +2) =8.

11 9
X+y+—+—==
Xy

2
9 3 1 1 1)
—t+=|X+—|=|xX+—||y+—
4 2 y y X

Bai 35. (Dé thi vao 10 hé chuyén tinh Phi Tho nam hoc 2023 - 2024)

2) Gidi hé phuadng trinh

1) Tim tat ca cdc gid tri cGia tham s6 m dé phudng trinh x? —2(m—1)x+m2 -2m-8=0 c6 hai

nghiém phan biét x,, x, théa man x, +6 =\/g.
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2(x+\/x2 —x+l):1—y+\/y2 +3
22) Gidi hé phuong trinh .
v -2(x-2)= 3\/(y + 1)(y2 +2x)
Bai 36. (Dé thi vao 10 hé chuyén tinh Phi Yén nam hoc 2023 - 2024)

1) Giadi phuong trinh (x—\/g)3 +(x+\/§)3 +(x/§—\/§—2x)3 =0.

a, b, c

2) Cho phugng trinh ax® +bx+c=0 (a # O), of la cdc s6 thuc thda man 2a—b+c=0.
Ching minh ring phudng trinh luén c¢é 2 nghiém phan biét va 2 nghiém khong thé déu dusng.
3 3 A2
3) Giai hé phudng trinh (xv) +3xy*+2=6y"
3xy? =y* +2

Bai 37. (Dé thi vao 10 hé chuyén tinh Quang Tri nam hoc 2023 - 2024)

1) Giai phudng trinh +/3x+1 —v2x-1 = 1.

x+y—\/E=3
Nx+1+ y+1=3.

Bai 38. (Dé thi vao 10 hé chuyén tinh Son La ndm hoc 2023 - 2024)

2) Gidi hé phuadng trinh {

1) Gidi phuong trinh x*> —4x++x* —4x-5 =7.
X2 +xy —2y? =x+2y

x> +2x%y =x2 +y? -1

2) Gidi hé phudng trinh {
Bai 39. (Dé thi vao 10 hé chuyén tinh Thai Binh nam hoc 2023 - 2024)
1) Gidi phugng trinh 3x? + x—6 = 4x(\/5x —6 —1) .

x?—xy’ -6y =0
(x+y)(x+2y)=3(xy+2)’

Bai 40. (Dé thi vao 10 hé chuyén tinh Thanh Hod nam hoc 2023 - 2024)

2) Gidi hé phuadng trinh {

1) Giai phuong trinh 2(3x+1)+Z= 5N2x+7.
X

L. h x> —y? -3y*+3x-6y-4=0
2) Gidi hé phuagng trinh .
x?—3x -2y ++/3x+y+5=0

Bai 41. (Dé thi vao 10 hé chuyén tinh Thira Thién Hué nam hoc 2023 - 2024)

1) Tim m dé& phuang trinh x? —Z(m—l)x—m2 +2m-3=0 (x la an s6) cé hai nghiém x, x, thda

mMan \[x +1-x, =/x2 +1+x,.
2) Giai phugng trinh 2(\/x+9 —3)(\/9—x +3) - 9.

— J— 2 =
3) Gidi hé phuong trinh | VX ~2Y ~3+2y"+4y =0
x?+1=xy

Bai 42. (Dé thi vao 10 hé chuyén tinh Tién Giang nam hoc 2023 - 2024)
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1) Gidi phuong trinh 2x% +2x —1 = 3xv/2x 1.
3x® =2x+4y

3

2) Gidi hé phuong trinh )
) -P S {Zx +y® =3x+3y

Bai 43. (Dé thi vao 10 hé chuyén thanh phé Hé Chinh Minh nam hoc 2023 - 2024)

1) Gidi phuong trinh x =il+2\/x—2.
X_

9er49+x+y=23
2) Gidi hé phuong trinh { X*VY .

X x+y\/;:7(\/;+\/;)

Bai 44. (Dé thi vao 10 hé chuyén tinh Tuyén Quang nam hoc 2023 - 2024)

Cho phugng trinh x* —4x* +m+2=0 (1) véi m la tham sé.
a) Gidi phuong trinh (1) khi m=-7.

b) Tim m dé phuadng trinh (1) c6é 4 nghiém phan biét x,, x,, x,, x, théa man

11,11
—2+—2+—2+—2— X1X2X3X4.
Xl Xz X3 X4

Bai 45. (Dé thi vao 10 hé chuyén tinh Vinh Long nam hoc 2023 - 2024)

1) Tim t4t cd cdc gid tri cla m dé phudng trinh x* =5x+3m+1=0 (x |3 4n, m |13 tham s&) ¢4 hai

nghiém phan biét x,, x, théa man ‘xf —xi‘ =15.

x_y_5
2) Gidi hé phusngtrinh s vy x 6.
XZ _y2 — 5

Bai 46. (Dé thi vao 10 hé chuyén tinh Vinh Phiic ndm hoc 2023 - 2024)
1) Giai phuong trinh (x - 1)(x + 2)(x + 3)(x + 6) =160.
2) Gidi phudng trinh x* +3x+8 = 2(x+ 1)\/x +7.

><_‘_y_’_x+2y

3) Gidi hé phudng trinh 2

Bai 47. (Dé thi vao 10 trudng chuyén Khoa hoc tu nhién Ha N6i nam hoc 2023 - 2024)

1) Giai phudng trinh 2x+1 + 2vJ4x? + 6x = 4+/5x — x2.
xy(x + y) =30

X +y? =30+4/x+y+120

Bai 48. (Dé thi vao 10 trudng chuyén Su Pham Ha Néi nam hoc 2023 - 2024)

2) Gidi hé phuadng trinh {
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1) Cho phuong trinh x? —(Zm—l)x—(m2 + 1) =0 (1) (m 13 tham s6). Ching minh v3i moi gié tri
cla m, phuadng trinh (1) ludn cé 2 nghiém x,, x,. Tim hé thic lién hé gilta x,, x, sao cho hé thic
dé khoéng phu thudc vao m.

2xy —x =10

2) Tim cdc cdp s6 nguyén (x;y) la nghiém cda hé phudng trinh { 11
X+Y+Xy=

€3 | www.facebook.com/mathexpress.vn (011900 633551



CLB Toan béi duéng MathExpress | |www.mathexpress.vn

2, = > -~
HUGNG DAN GIAI CHI TIET
Bai 1. (Dé thi vao 10 hé chuyén Todan tinh An Giang nam hoc 2023 - 2024)

1) Phudng trinh x* +ax+b =0 (vdi a; b 1a cdc s6 nguyén) cé mot nghiém la 5++/21 . Tinh nghiém

con lai.

x+\/§y:6—2\/§

2) Gidi hé phuadng trinh
X+y=2

Lgi gidi

1) Goi x,; x, la hai nghiém cla phudng trinh x* +ax+b =0. (1)

Khéng mat tinh téng qudt, gid s x, = 5++21 va x, la nghiém con lai.

Thay x =x, =5+421 vao (1) ta dugc: (5+\/ﬂ)2+a(5+\/ﬁ)+b=0
<:>46+10\/£+5a+\/Za+b=0<:>(a+10)\/£+(5a+b+46)=0.

10=0 =-10 =-10
Vi a; b 1a cdc s6 nguyén nén ta cé hé: { ar { @ {a

= & .
Bba+b+46=0 b=-46-5a b=4
Suy ra phuong trinh (1) Ia x* —~10x +4 = 0.

Theo hé thuc Vi-ét, ta cé: x, +x, =10= (5+x/21)+x2 =10=x,=5-+21.

Vay nghiém con lai cla phudng trinh la x =5-+/21.

) Ta c6: {x+\/§V=6—2\/§ (1)

X+y=2 (2)
Trif hai phuong trinh (1) va (2) theo vé ta dugc: (\/5—1);/ —4-2:3 = (\/5— 1)2 —y=43-1.
Thay vao (2), ta dugc: x=2-y =2—(\/§—1): 3-43.
Vay hé da cho c6 nghiém (xy) = (3 —\/5;\/5—1).
Bai 2. (Dé thi vao 10 hé chuyén Todn tinh Ba Ria - Viing Tau nam hoc 2023 - 2024)

b-4c _1

1) Cho a, b, ¢ |a céc s8 thuc thoa man diéu kién: > 7 Ching minh rang phudng trinh
a

ax’ +bx+c =0 cd it nhat mot nghiém am.

y2—2x* —xy—y+2x=0

X -y -l4+x+y=1

2) Gidi hé phuadng trinh {

Lai giai

a—4b+16c¢c

— <
a

1) TU gid thiétta cé: a=0 va 0
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= a(a-4b+16c)<0=(a-2b) <4(b*-4ac)=A>0.

‘ . ~ . . N b . c
Do d6 phugng trinh da cho c6 2 nghiém x,, x, ma x, +x, =—— va x,.X, =—.
a a

Dén day thay vao gia thiét ta thu dugc: —(xl +x2)—4x1x2 > % = (4x1 +l)(4x2 +1) <0.

Néu x,,x, déu khéng am thi dan dén diéu vo ly.
Do dd phuang trinh phai cé it nhat mét nghiém am.
y?—2x* —xy—y+2x=0 (1)

X —y-1l+x+y=1 (2)

b) Diéu kién: x> —y —1> 0. Xét hé phuang trinh: {

, y =2x
Ta co: (l)<:>(y—2x)(y+><—1):Oa[yzl_x.

Trudng hdp 1: Vdi y = 2x thay vao (2) ta dudc:
x<l x<l
Vx*=2x-1=1-3x<4{ "~ 3 =773 (v nghiém).
x?—2x-1=1-6x+9x" 8x* —4x+2=0
x=1

X=-2

Trudng hdp 2: Vi y =1 - x thay vao (2) ta dudc: Vx* +x—-2 =O<:{

Vay tap nghiém cda hé phudng trinh da cho la: S={(1;0);(—2;3)}.

Bai 3. (Dé thi vao 10 hé chuyén Todn tinh Bac Giang nam hoc 2023 - 2024)

1) Tim t4t ca céc gid tri clia tham s8 m dé phudng trinh x? —2(3m—1)x+m2 -m-4=0 c6 hai

nghiém phan biét x,, x, thda man |x, +x, + /X, X, | +|x, + X, —/x,x, | = 2008.

2) Gidi phugng trinh 44/x+3 —4/x-1 =x+7.

2 — =
3) Giai hé phuong trinh: | | X TX TPV =2
X" +X°—4x’y =4 - 4x°%y

L&i giai
1) Phudng trinh x2 —2(3m—1)><+m2 -m-4=0 (1) c6 hai nghiém phan biét khi va chi khi

2
A’>O:>(3m—1)2—(m2—m—4)>0<:>8m2—5m+5>0<:>8(m—%j +%>0, vmeR.

Vay phudng trinh (1) lu6n c6 hai nghiém phan biét x,, x, véi moi m.
Theo hé thic Vi-ét ta cé: { v
Dat A=x, +Xx, +4/XX,; B=x, +X, =[x, X,.

x Y 3%
z 2 .
Tacd AB = (x, +x,) —xx, =[x1 +?2J +TZ> 0, Vx,; X,.
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Suy ra A va B ludn cung diu. Do dé ‘A‘+‘B‘ = ‘A+B‘.

Suy ra [x, + X, + /X, X, [+[X, + X, — ,|=2008
= (X, X, FAfX, X, + X+ X, =[x %, |=2008
. _503
& |x, +x,|=1004 < 2[3m-1|=1004 & [3m-1|=502 | = 3 .
m=-167

Vdy me {523 167} 13 cdc gid tri can tim.

2) Diéu kién x>1.

Tacd 4Vx+3 —-Vx-1=x+7 o x+3-4Jx+3+4+x-1=0

Yore
o (hT3-2) i T-0e {J_g -1

Vay phuong trinh d3 cho cé nghiém duy nhat x =1.

3) X +x—2xy =2 - x* —2xy =2-x
x* +x% — 4%y = 4 — AxPy? (x“ —4x3y+4x2y2)+x2 -4=0

x?—2xy =2 —x (*)

x> —2xy =2-x x?—2xy =2 -x
= < = x=0
(x2—2xy)2+x2—4:0 (2—x)2—x2—4=0 [
x=2

Véi x =0, thay vao (*) ta dudc 0=2 (v ly).

Véi x =2, thay vao (*) ta dudc y = 1.

Vay hé phuong trinh ¢ nghiém duy nhéat (x;y) = (2;1).

Bai 4. (Dé thi vao 10 hé chuyén Todan tinh Yén Bai nam hoc 2023 - 2024)
1) Giai phudng trinh x2 = x+ 2 + 24x + 1.

x(x+1)(x+3y) = 20.

2) Gidi hé phuadng trinh
x?+2x+3y =12

L3i gii

1) Diéu kién: x> -1.

Tacsd: X2 =x+2+2x+1 & x* —x—2-2x+1=0

& (%7 -2x=3)# (x+1-2x+ 1) = 0 e (x+1) (x=3) 4+ Vx+ 1 (Vx+1-2) =0

Vx+1=0

o x+1[ﬁ(x—3)+(ﬁ—2)}=0@ M(x—3)+(M—2):O'

Trudng hdp 1: Vx+1=0< x=-1.
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Trudng hop 2: x/x+1(x—3)+(\/x+1 —2):0
=N x+l(x—3)+i:0<:>(x—3)(x/x+l+;j:0.

Vx+1+2 Vx+1+2
1
Vi vx+1l4+———>0 vdimoi x>-1 nén x—-3=0<=x=3.
x+1+2 ’

Vay phuang trinh da cho c6 tap nghiém la S = {-1;3}.

2) {X(X+1)(x+3y) =20 - {((x2 +x)(x+3y) -20

x? +2x+3y =12 x2+x)+(x+3y)=12‘

2 = =
Dat xrx=a ab =20 . Khi @4 a, b 1a nghiém ctia phudng trinh
x+3y=b a+b=12

t=2

t2_12t+20=0@(t—z)(t‘lo)zo‘b{t—lo

| x=-2
X=-2 y=4
a=2 x> +x=2 x=1 x=1
b=10 x+3y =10 x+3y =10 %93
= A = = :
a=10 x“+x=10 _-1+4/41 —1++/41
b=2 x+3y=2 ({77 2 ||*T7 3
x+3y=2 51+/41
y= 6

Vay phudng trinh da cho cé nghiém la

R e e B e O

2 6 2

Bai 5. (Dé thi vao 10 hé chuyén Todn tinh Binh Dudng nam hoc 2023 - 2024)
1) Cho phudng trinh x* +2mx—-1-2m=0 (m |3 tham sd).

a) Chiling minh rang phuang trinh luén cé 2 nghiém x,, x, v8i moi gid tri cia m.
2023(2x,x, +1)

2_
1

b) Tim m dé biéu thic P = dat gid tri I8n nhat.

X 2mx2 -1-2m

2) Giadi phugng trinh: 4x* +5++/3x+1 =13x.

L&i gidi

1) Xét phuong trinh x* +2mx—-1-2m=0. (1)
a) Tacd: A'=m? +2m+1=(m+1)2 >0 vdi moi m

= Vd4i moi m, phuong trinh (1) lubn cé hai nghiém.
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~2
b) Theo hé thic Vi-ét, ta cé: 1 m.
X, X, = -2m-1

Vi x, 1a nghiém clia phucng trinh (1) nén x2 +2mx, —1-2m=0=x’ -1-2m=-2mx,.
2023(2x,x,+1)  2023(2x,x,+1) 2023(2x,x, +1)

2_
1

Khi d@é: P =

X7 —2mx, —1-2m - -2mx, —2mx, —2m(x1 + xz)

2023[2(-2m-1)+1] 2023(-4m-1) P _am-1

=P > = = —— (diéu kién: m=0)
—2m.(—2m) 4m 2023  4m
2 (2m+1)2
Y&t P _1:—4m—1_1:_4m +4m+1:_ <0
2023 4m? 4m? 4m>

:L—1SO<:>PS2023.
2023

D3au " =" xay ra khi va chi khi 2m+1:0<:>m:—%.

Vay véi m= —% thi P dat gid tri I8n nhat bang 2023.
A ea 1

2) Biéu kién: x> -3

Tacd: 4x* +5++/3x+1 =13x < 4x? —13x+5=-/3x+1

4X2—13X+5SO 4X2—13X+5<0
i 2 P &
(4x2 —13x+5) =3x+1  |16x* —104x3 +209x* -133x+24 =0

11++/73
4x* -13x+5<0 =T
= 5 ) = .
(4x —11x+3)(4x —15x+8)=0 15-4/97
X=—
8

Vay phuadng trinh da cho cé tap nghiém la S :{

11+\/ﬁ.15—\/§}
= .

8

Bai 6. (Dé thi vao 10 hé chuyén Todn tinh Bac Ninh nam hoc 2023 - 2024)

1) Gidi phuong trinh: 2x+3+4x? +9x +2 = 2x +2 +/4x +1.
6x + 6y = 2023\xy\

2) Gidi hé phuadng trinh
X —2y = 3xy

L&i gidi

1) Diéu kién: x > —%.

Tacd 2x+3+VAx2 +9x+2 = 24x+2 +/4x+1 < 2x+3 + (x+2)(4x+1) = 2Ux+2 +/4x+1,
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DAt t = 24X+ 2 +VAx+1 (tzﬁ)

t?-9

= t*=8x+4 (x+2)(4x+1)+9:>2x+ (x+2)(4x+l) =

2

Phudng trinh da cho tré thanh

t=
+3=t<:>t2—4t+3=0<:{

K&t hop vdi diéu kién t >+/7 ta dugc t = 3.

V6i t=3 thi 2Ux+2 +4x+1 =3 2x+,|(x+2)(4x+1) =0

x<0 2
< (x+2)(4x+1):—2x<:>{ <:>x:—§.

(x+2)(4x+1)=4x
A \ ~ 7 PN ~ 2
Vay phudng trinh da cho cé nghiém duy nhat x = Y

(1)

A . |Bx+6y= 2023\xy\
2) Xét hé phudng trinh .

X —2y = 3xy
6,6 5003 [1_2032 [ _ 18
Néu xy >0 thi (1) (Y X 1Y 9 ol 2005 462 man xy > 0).
1 2.3 1_2005 | _ 9
y X x 18 2032
8.8 __o0p3 |1__2014
Néu xy <0 thi (1)< {Y X 1Y 9 (loai, vi khéng théa man xy < 0).
12, 14 7
y X x 18

Néu xy =0 th‘ltU(l) tasuyra x=y =0.

Vay hé phuadng trinh da cho cé nghiém la (x;y) € {(00)(%%}

Bai 7. (Dé thi vao 10 hé chuyén Todn tinh Bén Tre nam hoc 2023 - 2024)
1) Gidi phuong trinh (\/x+6 - —2)(1+\/x2 +4x—12) =8.

1 9
X+y+—==
y

2) Giai hé phudng trinh X
4 4y
X+y——=—-
X X
L&i giai
1) Diéu kién xac dinh x > 2.

Ta cé: (ﬁ—m)(l+\/x2+4x—12)=8
<:>(\/x+6+\/x—2)(\/x+6—\/x—2)(1+\/x2+4x—12):8(M+m)
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<:>8(1+\/x2 +4x—12)=8(\/x+6+\/x—2)
<:>1+\/x2+4x—12 —JIx+6+x—-2

2
<:>(1+\/x2+4x—12) =(\/><+6+\/><—2)2

S1I+X+4x-12+2U0X° +4x-12 =x+6+x -2+ 2x* +4x 12
x=3
x=-5

<:>x2+2x—15=0<:>[

Két hgp diéu kién x > 2, ta dudc x = 3 thod man.

2) Diéu kién x3c dinh: x* +y? # 0.

x+y=0 —
Tacé x+y—£:4—¥<:>x+y:i2(x+y)<:>(x+y)(i2—lj:0<:> 4 @[x— y.
X X X X X =2

e V4i x =-y, thay vao phuadng trinh x+y+l=g, ta dudc l:—g:£=0 (Vo ly).
y

y X y y

e V4i x =2, thay vao phuadng trinh x+y+l:g, ta dudc y+l:§—2
y X y

1
—2y2-5y+2=0=|" "7 (thod man).
y=2
/. \ \ 1 9 1 9
e VGi x=-2, thay vao phudng trinh x+y+—=—, tadugc y+—=——+2
y X y 2
1

2 (thod man).
y=-2

= 2y2 45y +2=0=|" "

A 1A : , " 1 1
Vay hé phuadng trinh cé nghiém (x;y) € {(2;2);(—2;—2);(2;5}[—2;—5)}

Bai 8. (Dé thi vao 10 hé chuyén Todn tinh Binh Dinh nam hoc 2023 - 2024)

1) Gidi hé phuadng trinh Jax—1-2Jax+1+16x* -1 =2.
x+y =7

2) Gidi hé phuadng trinh: {(x+y)(4+3xy) _

L&i giai

1) Diéu kién x > %

Tacd: Vax—1-2vax+1 ++/16x2 -1 =2

<:>(\/4x—1—2)+\/4x+1(\/4x—1—2)=O<:>(\/4x—1—2)(\/4x+1 +1)=0.

Vi xzi thi V4x+1+1>0.
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Do dd V4x-1-2=0<+/4x-1 :2<:>x:g (thod man).
A \ 7 N ~ N 5
Vay phudng trinh cé nghiém duy nhat la x = 2

2) Ta cé: {X3+y3:7 2@{(X+y)33xy(x+y)7

(x+y)(4+3xy)=- 4(x+y)+3xy(x+y)=—2.

Suy ra (x+y)3+4(x+y)—5=0<:>(x+y—1).[(x+y)2+(x+y)+5}=0.

2
Vi (x+y)2+(x+y)+5:(x+y+%j +%>0 véi moi X, y.

=1
Dodd x+y—-1<> x+y=1,khiddtacéd {XJFV
Xy =-2
u=- 1
= x, y 1a hai nghiém cla phuong tinh u* —u-2= O@{ 5
u=
Vay hé phuadng trinh cé nghiém Ia (x y) { }

Bai 9. (Dé thi vao 10 hé chuyén Todan tinh Gia Lai nam hoc 2023 - 2024)
x(y+2)+2=5y

Gidi hé phuagng trinh ) )

(xy—l) +3(1—y2)=0

LGi gidi
[x(v+2)+2=5y Xy +2x+2 =By

Taco ) =

(xy—l) +3(1—y2)=0

+ V4i y =0 thi hé vo nghiém.

x2y? —2xy + 4 =3y?

+§+z:5 X+—4+2-—=5
+Véi y =0 hé da cho tré thanh vy vy
-—+—=3 x+=| -6==3
y vy y y
a—x+Z
o Y e, Ja+2b=5  |a=5-2b
bat . Khi do, hé trd thanh < = 2
poX a’-6b=3 |(5-2b) -6b=3
y

[(a=3
a=5-2b {b_l
a=5-2b b=1 B
= &
4b* —26b+22=0 = b—ll
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3 {x:l
X+== 5
= _——= _— == :1
+V6i{ i@ vy oo X 3 {x 3x+2=0 y
=17 |x_ ioy  x=v x=2
y y=2
2
a=-6 X+;——6 %4—%2—6 11y* +12y+4 =0
+ V4i = = = vO nghiém).
b:% x 11 x—ﬁ :% (v6 nghiém)
y 2 2

Vay hé phuadng trinh da cho cé nghiém la (x;y) € {(1;1);(2;2)}.
Bai 10. (Dé thi vao 10 hé chuyén Toan tinh Binh Phudc nam hoc 2023 - 2024)

1) Cho phudng trinh 5x> + mx—28 =0 v8i m 1a tham s8. Tim m dé phuadng trinh @3 cho ¢é hai
nghiém x,, x, phan biét théa man 5x, +2x, =1.

2) Gidi phudng trinh: (x+4)(x—2) =2Ux?+2x-5.

2x* +y? —3xy+7x-5y+6=0
457 —y? +9x+9 =2x+y + 2 +/x+ Ay +1

3) Gidi hé phuadng trinh: {

Lai giai

1) Tacéd A=m*+560 >0 nén phudng trinh da cho ludn cé hai nghiém x,, X, phan biét v8i moi m.

x1+x2=—m
Theo dinh If Vi-ét ta cé: 5
. __ 28
1772 5
m+1
x 4x, =0 X =" 3
Két hop vdi 5x, +2x, =1, tacé: <+ "2 5 < .
Bx, +2x,=1 |x = ”1’;

Ve .7 . \ \ \ 28
Thay cac gia tri x;, x, vua tim dugc vao x,.x, = 5 ta dudgc:

m=-13
2m+S ) mtl)_ 28 o 47m+5-2522m +7m-247=0<| 19 .
15 3 5 m=="

N / ./ . ~ ~ \ 19
Vaycdcgidtrim cantimla m=-13; m=-—.

2) Diéu kién: x> +2x-5>0.
Tacé (x+4)(x—2)=2 x? +2x -5

S xP+2x-8=2Ux*+2x-5
S xP+2x-5-24x*+2x-5-3=0.

Pat t=+/x*+2x-5, t>0.
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t=-1

Ta b phuong trinh t? =2t-3=0< [t 3

Do t>0 nén t =3 thod man.

x:—l—\/ﬁ
x=—1+\/ﬁ.

Véi t =3, ta cé \/x2+2x—5:3<:>x2+2x—5=9<:>x2+2x—14=0<:{

Vay phuong trinh da cho cé tédp nghiémla S = {—li\/15}.

2x+y+220

3) Diéu kién:
x+4y+1>0.
Xét phusng trinh 2x? +y? —3xy + 7x—5y +6 =0 < 2x° +(7—3y)x+y2 —5y+6=0. (*)

Ta xem (*) la phudng trinh bic hai theo bién x.
Tacéd: A, = (7—3y)2 —4.2.(y2 —5y+6) = (y—l)z.

_3y-7+y-1_ B
x= 4 =v-2 g y=Xx+2
X_3y—7—(y—1)_y_3 y=2x+3

4 2
+ V@i y = x + 2, thay vao phudng trinh 4x2—y2+9x+9=\/2x+y+2+\/x+4y+1, ta dugc:
3x% +5x+5=3x+4 +/5x+9

<:>3x2+3x+[(x+2)—\/3x+4J+[(x+3)—\/5x+9J=O

Suy ra phudng trinh () c6 hai nghiém

2 2

<:>3(x2+x)+ X +X X *X =0
x+2+\/3x+4 x+3+\/5x+9

<:>x(x+1)[3+ 1 + 1 }:o. (**)
Xx+2+4+3x+4 x+3++/5x-9

. 3x+4>0

V4i diéu kién { o <:>x2—i,ta cé: 3+ 1 + ! > 0.

5x+9>0 3 x+2+3x+4 x+3+/5x-9

Do d6 (**) < X
( x=—1=y=1

+ Vi y = 2x + 3, thay vao phuong trinh 4x? —y? + 9x +9 = [2x+y + 2 + \x + 4y + 1, ta dudc:
VAx+5 +49x+13 +3x=0

<:>(\/4x+5—1)+(\/9x+13—2)+3x+3=0

4(x+1 9(x+1
(o)) spxey
\/4x+5+1 \/9x+13+2

<:>(x+1)[ 4 2 3}:0. (%)

+ +
JAx+5+1 9x+13+2

=N +3(x+1):0
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4x+5>0
X+ xZ—E,tacc’): 4 9

= +
9x+13>0 4 JAx+5+1 +9x+13+2

Do d6 (***)<:>x+1=0<:>x=—1:>y=1.

+3>0.

Vi didu kién {

Vay hé phuadng trinh da cho cé hai nghiém (x;y) e {(0;2);(—1;1)}.
Bai 11. (Dé thi vao 10 hé chuyén Toan tinh Binh Thuidn nam hoc 2023 - 2024)
Giai phudng trinh 9x? —53x =+/2x+1 - 71.
L&i giai
Diéu kién x> —1.
2
Ta c6: 9x? —53x =/2x+1 - 71 < 36x> —212x+284 = 44/2x +1
©36x? ~212x+284+8x+5=4(2x+1)+4y2x+1+1

< 36x% —204x+289 = 4(2x+1)+4x/2x+1 +1
o (6x-17) = (2\/2x 1+ 1)2

2U2x+1+1=6x-17 (1)
Rt .
2U2x+1+1=17 —6x (2)

Gidi (1): Ta co: (1) S 2V2x+1 =6x-18< 242x+1 =3(2x+1)—21.

t=3
Pat t =+/2x+1 (t>0), phuong trinh trg thanh: 3t* -2t -21=0< (t-3)(3t+7)=0< 7
)

Vit>0 nén t=3. Suyra V2x+1=3 < x=4.
Gidi (2): Ta cé: (2)<:>6x+2\/2x+1—16=O<:>3(2x+1)+2\/2x+1—19:0.

1++/58
=

Pat t=v2x+1 (t > o), phuong trinh tré thanh: 3t? +2t-19=0 <t = —

Vit>0 nén t=

“14V58 o ra axrl = 1t V58 L _25-V58
3 3 9
25—\/58_4}
9 [

Vay tap nghiém cla phuong trinh la S :{

Bai 12. (Dé thi vao 10 hé chuyén tinh Can Thd ndm hoc 2023 - 2024)
1) Gidi phudng trinh: 2x* —(x—2)Vx* —x+1 =5x -2

3,3 _ —
2) Gidi hé phuong trinh 1< Y ~3°=0 .
2x°—4x+3y“+9y =0
LGi gidi
1) Diéu kién xdc dinh: x> —=x+1>0 (ding Vx e R).

Ta cé: 2x2—(x—2)\/x2—x+1 =5x-2
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x=2
x=2=0 x=2 1 x=2
c{ - T, 1<:> {2x—120 = xzi <:>[ _1.
X =x+1=2x~- 2 ) X=
X —x+1=4x"-4x+1 3x(x—l):0
Vay phuadng trinh cé tdp nghiémla S = {1;2}.
3_,,3_ — 3_,,3_ —
2)xy350 <:>xy350 .
2x* —4x+3y*+9y =0 6x? —12x+9y* +27y =0
Trir vé& véi V& cla hai phuong trinh, ta dudc:
x?—y?-35-6x*+12x-9y? -27y =0
& x?—6x*+12x-8-y® -9y* —27y-27=0
o (x-2) ~(y+3) =0
3 3
e (x-2) =(y+3)
S x—-2=y+3
& x=y+b.
Thay vao phuong trinh x* —y® —35 =0, ta dudc
=-2 =3
(v+5) -y*-35-0&3y2+15y+18=0e |~ = 77
y=-3=>x=2

Vay hé phudng trinh da cho cé nghiém la (x;y) e {(3;—2);(2;—3)}.

Bai 13. (Dé thi vao 10 hé chuyén Toan tinh Cao Bang nam hoc 2023 - 2024)

1) Gidi phudng trinh x+l+‘/x2 +i2—4 93
X X

‘x‘+y2 =10

2) Gidi hé phuong trinh )
) SN {2\x\—3y2=—25

Lai giai
x#0
1) Piéu kién .
) i x2+i2—420
X

D3t x+lot (\t\ > 2) = x? +i2 = t> —2.Khi d6 phudng trinh @3 cho trd thanh:
X X

J6<t<3 {\/EStS3
t+y 2 —6 =3 t?-6=3-t=I|t</6 o t<—/6 @t:%.

2 a_ (a2 _5
t—6_(3 t) t—2
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Vi tzg,ta cé: x+l_§<:>2x25x+2—0<:{x_ (thod man).

X

NN

X =
N N «A 2 AY ~ \ 1
Vay tap nghiém cla phudng trinh da cho la S = {5;2

——

2) Ta cé: {‘X‘erz =10 = {‘X‘ =1 & {x:ﬂ

2[x-3y’=-25 " |y?=9 |y=%3

Vay tap nghiém cla hé phudng trinh da cho la (x;y) 5 {(—1;3);(1;3);(—1;—3);(1;—3)}.

Bai 14. (Dé thi vao 10 hé chuyén Toan thanh phé Da Nang nam hoc 2023 - 2024)

1) Gidi phuong tinh 10x” +3x+2 = (6x+1)vx* +2.

2) Gidi hé phudng tr‘mh{ (¢ =y )x-2=x(y -x+2) .
(y—l)(y—3x—3) —x®—3x+3-8x-2

Lai giai

1) Dat tzm(t>0):>t2 =x2+2.

Phuong trinh &3 cho trd thanh: 9x? + 3x + t* = (6x + 1)t

<:>(9x2 —6xt+t2)+3x—t:0c:>(3x—’c)2 +(3x—t):0

) B Q-
<:>(3x—t)(3x—t+1)=0<:> 3x=t =N [ @2
|3x+1=t 3x+1=+x*+2
i x>0 _
2 2 1
Ox“=x"+2 X=E
o = )
xZ—l -3 \/ﬁ
3 LY
I Ox* +6x+1=x>+2

1_—3+Jﬁ}
et

Vay tap nghiém cla phudng trinh la S = {2
2) Diéu kién: x > 2.

Xét phuang trinh: (xz—y) x—2=x(y—x+2)<:>x2\/x—2—y\/x—2=xy—x(x—2)
<:>x%/ﬁ—xy+x(x—2)—yﬁ=0<:>x(xﬁ—y)+ﬁ(xm—y):0
@(xm—y)(x+m)=0©xm—y=0 (do x>2 nén x+m>0)
oy =xdx-2.

Xét phugng trinh: (y —1)(y —-3x —3) =x*-3x+3-8Vx-2

oy’ —3xy -4y +3x+3=x*-3x+3-8Vx-2.
Thay y = x+/x -2, ta dudc:
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xz(x—Z)—3x2\/x—2—4x\/x—2—x2+6x+8x/x—2 =0
<:>(x3—3x2+6x)—\/x—2(3x2+4x—8)=0
<:>x3—3x(x—2)—\/x—2(3x2+4x—8)=0. (*)

Patt=+/x-2 (t > O) thi t? =x -2 va 4x -8 =4t?, phudng trinh (*) trg thanh:

(x3 —3x’c2)—’c(3x2 +4’c2):O<:>x3 —3x%t —3xt? — 4¢3 :0<:>(x—4t)(x2 +tx+t2):0.

Ma x> +tx+t2>0,Vx>2:t>0 nén x—4t=0

x>0
S x=4Ix-2 1 o x=8+42 (thod man).
x°=16x-32

VEi x=8+442 =y = xa/x -2 =32 + 16+2.
Véi x=8-4y2 = y =x3/x-2 =32-16+2.
Vay hé phuong trinh c6 nghiém 13 (x;y) < {(8+4\/5;32+16\/§);(8—4\/E;32—16\/§)}.
Bai 15. (Dé thi vao 10 hé chuyén Todan tinh Dong Nai ndm hoc 2023 - 2024)
1) Giai phuong trinh (x—2)(x+1)(x+3)(x+6)+56 =0.
2) Gidi hé phudng trinh {xz PVi=5
(x+1)(v+1)=6
Li gidi
1) Ta cé: (x—2)(x+6)(x+1)(x+3)+56=0<:>(x2+4x—12)(x2+4x+3)+56=0.

t=-7
D3t t =x? +4x—-12, phuong trinh trd thanh: t(t+15)+56=0<:>t2+15t+56=0<:>[t_ g
4. N 2 2 _X:l
V8it=-7 thi X" +4x-12=-7 < x“+4x-5=0&< 5
X=—
x=-2+242
Véi t=—8 th x> +4x—-12 =8 X’ +4x—4 =0« | 1= °7F \/_.
x=-2-242
Vay tap nghiém cla phudng trinh la S = {1;—5;—2+ 2\/5;—2—2\/5}.
S= z_ =
2105t 12 =Y Ha phuong tAnh trd thanh 1> 2P =%
= S+P=5
S=-5
$*-2(5-S)=5 [S?+25-15=0 P=10
= = = )
P=5-S P=5-S S=3
P=2

S=-5
Vi {P 10 thi x, y |a hai nghiém ctia phugng trinh X* +5X+10=0 (v6 nghiém).
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S=3 X=1
Vi { thi x, y |3 hai nghiém ctia phudng trinh X> =3X+2=0 <:>[

X=2

Vay hé phuadng trinh da cho cé nghiém Ia (x;y) e {(1;2);(2;1)}.

Bai 16. (Dé thi vao 10 hé chuyén Toan tinh D3k Lak nam hoc 2023 - 2024)
L o [¥*—6x"+13x-10—(x—y+2)yx-y+1=0

Gidi hé phuagng trinh {(3% +18x— 2%y + 6y —yz)m—24x gy o

L&i gidi

Diéu kién: x—y >-1.

Xét phuong trinh x* —6x” +13x 10— (x—y +2)x -y +1=0
<:>(x3—6x2+12x—8)+(x—2)=«/x—y+1(x—y+1)+\/x—y+l
c>(x—2)3+(x—2)=(\/x—y+1)3+\/x—y+1.

., Ju=x-2 N IR 3 3 2 2
bat , phudng trinh tré thanh: u” +u=v +v<:>(u—v)(u +v +uv+1):0<:>u:v
V=4x-y+1

= x-y+1=x-2. (1)
Xét phucng trinh (3x? +18x — 2xy + 6y —yz)m _24x-8y =0
& (3x* —2xy —y? +18x+6y )\/x —y +6 —24x -8y = 0
e[ (3¢ -2y -y?) +6(3x+y) [yx-y +6-8(3x+y) =0
e [(3x+y)(x-y) +6(3x+y)]m—8(3x+y)=o
(

SN 3x+y)[(1/x y+6)3—8}=0<:>3x+y=0(do x—y2—1:>(\/x+y+6)3—8>0). (2)

Tir (1) vA (2), ta o hé phudng tinh: | < gl
va acéhé ng trin =
P E JX-y+1l=x-2 NAx+1=x-2
3x=-y
3x=-—
- XX>2 7 - ><=4+\/E<:> x=4+413
@ _Bxa3_0 |lx=4-413  |y=-12-3/13
xX>2

Vay hé phudng trinh da cho ¢é nghiém duy nhat (x;y) = (4+\/ﬁ;—12—3\/ﬁ).
Bai 17. (Dé thi vao 10 hé chuyén Toan tinh Hd Nam nam hoc 2023 - 2024)

1) Gidi phugng trinh (x -1)\/><2 +6x+16 =2x2 —6x+4.
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2x° +xy(2y—x)+2x2 +6x=xy+Yy> +3y

2) Gidi hé phuadng trinh .
,/3(x2+y)+7+«/5x2+5y+14 —4—y—x’

L&i gidi

1) Tacé: (x—1)Vx* +6x+16 =2x* —6x+4 < (><—1)\/><2 +6x+16 =(x—1)(2x—4)

x=1

<:>(x—1)( x2+6x+16—2x+4):0<:>
x> +6x+16 =2x-4

x=1 x=1 % =
o[ |2x-420 ol [x=2 = 22.
X="—
X? +6x+16 = (2x—4)’ 3x2-22x=0 3

Vay phudng trinh da cho cé tap nghiémla S = {1 %}

o {3(x2+y)+720
2) Diéu kién: .
5x° +5y+14>0
Ta cé: 2x3+xy(2y—x)+2x2 +6x=xy+y>+3y
< 2x3 +2xy? =Xy +2x2 +6x = xy +y°> + 3y
= (2x3 - xzy)+ (2xy2 —y3)+(2x2 —xy) 6x —3y) =0
x2(2x—y)+y2(2x—y)+x(2x )+3(2x y) 0
<:>(2x—y)(x2+y2+x+3)=0

<:>(2x—y)[(x+%j2+y +14—1]=o

1Y 11
o 2x-y=0<y=2x (do [x+§j +y2+7>0).

Thay y = 2x vao phugng trinh 4/3(x2 +y)+7 +4/5x> +5y +14 =4 —y — x?, ta dudc
V3x2 +6x+7 +4/5x° +10x+14 = 4 - 2x — X2

<:>(\/3x2+6x+7—2)+(\/5x2+10x+14—3)+(x2+2x+1)=0

3(><+1)2 5(><+1)2 : 1)2 .
+ +(x+1) =
J3x? +6x+7 +2 \/5x2+10><+14+3

3
= (1) [\/3x ox17+2 o+ 10x:14+3 ]
3 5
\/3x +6x+7+2 \/5x +10x+14 +3
Vay hé phuadng trinh cé nghiém (x;y) = (—1;—2).

+1>0 nén ( ) x=-1=y=-2 (thod man).
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Bai 18. (Dé thi vao 10 hé chuyén Toan thanh phé Ha N&i nam hoc 2023 - 2024)

Gidi phudng trinh v/x =3 —v2x -7 = 2x - 8.
L&i giai

Diéu kién: x > g

X—3-2x+7

Tacéd: Vx—-3-2x—7 =2x-8 & —2(x-4
Ix=3+2x-7 (x-4)
4 x=4
—X
N =2(x—4)<:> 1 .
—3++/2x-7 =-2
Vx=34/2x Jx—3 +2x—7
Véi x = 4 thod man diéu kién xac dinh.

/. 1
al

Ix=3++/2x-7
Vay phuang trinh c6 tap nghiém la S = {4}.

V =-2, phudng trinh v6 nghiém do VT > 0.

Bai 19. (Dé thi vao 10 hé chuyén Tin thanh phé Ha N6i nam hoc 2023 - 2024)
1) Giai phudng trinh 2x+2 = (5 - x)v/3x-2.

+y+3xy =9
2) Gidi hé phudng trinh {X Iy ==
x*+y>=9

Lai giai
2

1) Diéu kién: x > 3

Ta cé: 2x+2=(5—x)\/3x—2 :>(2x+2)2 =(5—x)2(3x—2)
4% +8x+4 =(x* —10x+25)(3x~2) & 4x +8x+ 4 =3x> - 32x* + 95x - 50

x=1
& 3x* -36x° +87x-54=0 < (x-9)(x-2)(x-1)=0<x=2.
x=9
Thi lai, ta thdy x=1 va x =2 thod man.
Vay phudng trinh da cho cé tap nghiémla S = {1;2}.

- 3b=9
2) bat xTy a(a224b). Hé phudng trinh da cho trd thanh: §+
xy=b a~—3ab=9
a=9-3b 2-9-3b a=3;b=2
And 3 =4 &la=-3;b=4 .
(9—3b) —3(9—3b)b:9 —27b° +252b%* —756b+720=0 10
a=—1;b=?
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} . a=3
Két hgp diéu kién a” > 4b, ta dudc: { thod man.

X=1
Khi dé x; y 1a nghiém ctia phudng trinh: X* -3X+2=0< [X 5
Vay hé phuadng trinh cé nghiém Ia (x;y) € {(1;2);(2;1)}.
Bai 20. (Dé thi vao 10 chuyén tinh Ha Tinh nam hoc 2023 - 2024)
1) Gidi phuong trinh Vx* +3x+11 —\/x+2 =2x-2.
(x+2)(2-y)=8
2) Gidi hé phuadng trinh )
1/11—4(x—y) +x°y? +1=3xy
Lgi giai
1) Diéu kién: x > -2.

Ta cé: Vx? +3x+11 —/x+2 =2x—2<:>\/(x—1)2+5(x+2)—\/x+2 =2(x-1).

Xét x =-2 (khdng phai la nghiém).

2
x-1 2(x-1
Xét x > -2, chia hai vé& phugng trinh cho+/x + 2 ta dugc: u+5 -1 :M.
X+2 VX +2
Pat t= x1 , ta dugc phuong trinh: Vt? +5 -1 =2t
Vx+2
t>- 1
2t+1>0 . 2 2
SVt +5=2t+1e1 , <" T =S t=—2<:>t:§.
+5=(2t+1) |32, 4t 4-0 .2
3
y x-1>0
Vditzg, ta c: — L =E:>2\/x+2:3(x—1)<:> 2
3 x+2 3 4(x+2)=9(x-1)
x=>1
LS - f@x_11+4\/7
9x? —22x+1=0  |x=11EH7 9
9
Vay tap nghiém cla phudng trinh da cho la S = {%}

2) Diéu kién: x—yS14—1.
(x+2)(2—y)=8 2(x—y)—xy—4=0

Ta cé: & )
1/11—4(x—y)+x2y2+1:3xy 1/11—4(x—y)+><2y2—3xy+1:0

.. |X—-y=a 11 R R oo 2a-b-4=0
bat a <— |, hé phuadng trinh trg thanh:
xy =b 4 J1l-4a+b*-3b+1=0
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{2a=b+4 {2a=b+4

= <~ .
J11-2(b+4)+b*-3b+1=0 " |V3-2b+b?-3b+1=0

Xét phusng trinh: V3-2b +b® -3b+1=0 (diéu kién: b Sg)

<:>(\/3—2b—1)+(b2—3b+2):0©%+(b—1)(b—2):0

@(b—l){ﬁ—(b—z)}o.

3 -2
Vib<=nénb-2<0=>——-(b-2)<0.
2 V3-2b+1 (b-2)
Suy ra b—1=0<:>b=1:>a=g.
_X_5+\/41
4
5 -5++41
R e A N
Khi d6, ta c6 hé phuadng trinh: y 2 & 5 2 & )
xy =1 y>+=y-1=0 S g/ 41
2 4
—5++/41
VZT

Vay hé phuadng trinh da cho cé nghiém Ia (x;y) € {L

4 4 4

Bai 21. (Dé thi vao 10 chuyén tinh Déng Thdp nam hoc 2023 - 2024)
x(3y + 1) -y=3

2y axy=3

Gidi hé phuang trinh {
Lgi giai
) x(3y+1)—y:3 xX—-y+3xy=3
Ta cé: & 2 .
x> +y”+xy=3 (x—y) +3xy =3

2 = 2
u"+3v=3 u"—u=0 u=

u+3v=3 u+3v=3 V= 3
V =Xy

Uu=x-—
bat { y’ ta c6 hé phuaong trinh {

VGi {UZO:{X_VZO:{X:V:1 .
v x=y=-1
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3+\/£ 3—\/5

u=1 x—-y=1 X = 5 X = 5
V4i 2= 2 & hoac .
v=o o (Xy=75 -3+4/33 -3-+4/33
3 3 v=—p v=—p

Vay hé phuadng trinh cé nghiém Ia

() e{(1;1);(—1;—1);[32/5;_3+@]{3_@;_3_@J}

6 6 6
Bai 22. (Dé thi vao 10 hé chuyén tinh H3i Dudng nam hoc 2023 - 2024)

2 —
1) Gidi phuong trinh vx? +3x +24x -1 = 2x+,/ﬂ.
%
Xy +2x+y=2

2

2) Gidi hé phuadng trinh .
) P 9 {x +y’ +2x+4y =3

Lai giai

1) Diéu kién: x>1.

2 — [x? +2x -3 + S (x-1)(x+3)
Tacd: Vx? +3x +24/x—1 =2x + — <:>1/x(x+3)+2\/x 1-2x——2 -0

@[,/x(x+3)—,/%}+(2ﬁ—2x)O<:> x:3(x— x—l)—Z(x—\/H):O
x=x-1=0 |x=4x-1 (1)
X+ 3
Q(X_m)( x _2]:O© 3 a0 [ 202

(vO6 nghiém).

x>0 x>0
=
x> -x+1=0

(2)= X+3 4o x+3=4x < x=1 (thod man didu kién).
X

Vay phuadng trinh da cho cé tap nghiém la S = {1}

xy+2x+y =2 (x+1)(y+2)=4
2)Taco:y , = ) , -
X' +y +2x+4y =3 |(x+1) +(y+2) =8
bat , ta dudc hé phuong trinh 3~ & 2 & 2
b=y+2 a’+b’=8 |(a+b) -2ab=8 |(a+b) =16
ab=4 = =

= {a+b:4 =

ab=4 a=-2 [x=-3
a+b=-4 = =
a+b=-4 b=-2 y:—4

Vay hé phuadng trinh da cho cé nghiém la (x;y) € {(1;0);(—3;—4)}.
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Bai 23. (Dé thi vao 10 hé chuyén thanh phd Hai Phong nam hoc 2023 - 2024)

1) Giai phuong trinh (3x2 +4x+6)\/3x2 +4x+5=27x% +3x.

\/;(\/x+1+\/;):1

2) Gidi hé phuadng trinh .
y+afy =x?+3x-3-2(x+1)Vx

L&i giai

V3x® +4x+5 :a(

a>0)
3x=b

a) bat {

Khi d6 phudng trinh tré thanh: a°> +a=b’>+b

<:>(a—b)(a2+ab+b2+1):0<:>a:b (Vi a2 +ab+b%*+1>0)

x>0 <:>x:2+\/34
6x*-4x-5=0 6

2+\/§
=

< 3x% +4x+5 :3x<:>{

Vay tap nghiém cla phuong trinh la S :{
b) Diéu kién: x>0;y >0.
Xét phuang trinh: y+4\/;=x2 +3x—3—2(x+1)\/;
<:>y+4\/;+4=(x2+2x+1)—2(x+1)\/;+x
@(\/;+2)2=(x+1)2—2(x+1)\/;+x
@(\/;+2)2=[(x+1)—x/;}2
\/;+2:X+1—\/;
< \/;+2:—(x+1—\/;)'
2
Ma x+1—\/_=[\/;—%j +%20 va \/;+222 nén \/;+2=x+1—\/; thod man.

ﬁ(mw)-l@{wx_&_l
\/;+2=x+1—\/; (x_\/;_l)(M+\/;):1

o \/;:x—\/;—l - \/;=X—\/;—l
PN Nt N N B W N O e

Khi dd, ta cé hé phuadng trinh: {

\/;:x—\/;—l \/;:x—\/;—l

x>1 x=3
o (x>1 = = )
x—1=+/x+1 , x=0 y=7-43
X —2x+1=x+1 w3
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Vay hé phuong trinh c6 nghiém duy nhat1a (x;y) = (3;7—4\/5).
Bai 24. (Dé thi vao 10 hé chuyén tinh Hoa Binh nam hoc 2023 - 2024)

X+my =3m-3

1) Cho hé phudng trinh: { (m 1a tham s8). Tim céc gid tri nguyén cla m dé hé

mx+y=2m-2

phuong trinh cé nghiém duy nhat (x;y), trong dé x; y la cdc sd nguyén.

2) Gidi phudng trinh: (4><2 —7x +4)(3x2 —Ax+ 3) = 3x%.

(2—x)\/1—x—y\/y—1 =0
VX+2 +4y+1=3 .

3) Gidi hé phuadng trinh: {
LGi gidi

, [x+my=3m-3 |[x+my=3m-3
a) Ta cé:

mx+y =2m-2 (mz—l)x:2m2—5m+3‘

Dé hé phudng trinh cé nghiém duy nhatthi m* -1 # 0 < m = +1.
x:Zm—3_2 5

m+1 m+1.
5

m+1

Suy ra hé phuong trinh cé nghiém duy nhat 13

y=3-

Vi m nguyén dé hé phuaong trinh c¢é nghiém duy nhat la cdc s6 nguyén thi m+1 phai la udc cla 5
=>m+le {1;—1;5;—5} =>me {O;—2;4; —6} (thod man).

Vay me {O;—2;4; —6} la cdc gid tri can tim.
2) Xét phuong trinh: (4x2 —7x+4)(3x2 —4x+ 3) =3x°. (1)
Ta thdy x =0 khong phai I3 nghiém ctia phudng trinh (1)

Xét x =0, chia cad 2 vé& cla phudng trinh (1) cho x? ta dugc

poretforsdfscliedho oz

t=1
D3t x -+ phuong trinh trd thanh: (4t-7)(3t-4)=3 <12t -37t+25=0<|  25.
X t=="2
12
V4i t:1:>x+1:1<:>x2—x+1:0 (phuang trinh vé nghiém).
X

o d

Voit=22 o+ 2222 100 _25x+12-0| 3.

12 x 12 (3

4

Vay tap nghiém cla phudng trinh la S = {%%}
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3) Diéu kién: x<1;y >1.

Ta cé: (Z—X)\/ﬁ—y\/yj=O<:>(1—x)\/m—(y—l)\/y—1+\/l—x—\/y—1 =0.

Vl-x=u
Pat (uZO; tZO), ta dugc phusng trinh: u* -t +u—t=0
Jy-1=t
<:>(u—t)(u2+ut+t2+1)=0<:> u-t=0 Su-t=0=21l-x=y-lox=2-y.
u+ut+t?+1=0

Thay x =2 -y vao phudng trinh Vx+2 +,y+1 =3, tadudc: \/4-y +.y+1=3
1<y<4

1<y<4 1<y<4 1<y<4 0 3 1
< < < Sy = Sy=3=>x=-1.
5+2(4-y)(y+1)=9  |J4+3y-y? =2 [3y-y’= L_3

Vay hé phudng trinh da cho cé nghiém duy nhat (x;y) = (—1;3).
Bai 25. (Dé thi vao 10 hé chuyén tinh Hung Yén nam hoc 2023 - 2024)

2
1) Gidi phudng trinh 3x® = 7x? +6x + 4 = 3,3/% .

2 2 :8
2) Gidi hé phudng trinh 4 7Y TXTY .
2x° +y* —3xy +3x-2y+1=0

L&i gidi

2
1) Ta cé: 3x3—7x2+6x+4:33w
%
<:>3x3+9x2+12x+6=16x2+6x+2+33%.
2
Bat 3% =t, ta dugc: 3x° +9x* +12x+6 =3t + 3t

<:>x3+3x2+4x+2=t3+t<:>(x+1)3+(x+1)=t3+t

<:>(x+1—t)[(x+1)2+(x+l)t+t2+1}=0.

2
Ma (x+1)2+(x+1)t+t2+1>0 nén x+1—t=0:>x+1:t<:>x+1:,3/w

<33 +9x2 +9x+3=16x° +6x+2 <= 3x° - 7x* +3x+1=0

<:>3x3—3x2—4x2+4x—x+l=0<:>(x—1)(3x2—4x—1)=0<:> 2447

Thi lai thdy cd 3 nghiém thod man.

Vay tap nghiém cla phudng trinh la S = {l; 3

2+\/7_ﬂ}
3 :

€3 | www.facebook.com/mathexpress.vn (©]1900 633551 31



CLB Toan béi duéng MathExpress | |www.mathexpress.vn

x> +y?+x+y=8 (l)

2) Xét hé phuong trinh )
{b8+y2—$w+3x—2y+1=o (2)

y=x+1
y=2x+1

x=1
y=2

x=-3
y=-2

Ta cé: (2)<:>2x2+3(1—y)x+(y—1)2 =0<:>(x+1—y)(2x+1—y)=0<:>[

Trudng hop 1: y:x+1:>(1)<:>x2+(x+1)2+x+x+1:8<:>2x2+4x—6:0<:>

Trudng hop 2: y:2x+1:>(1)<:>x2+(2x+1)2+x+2x+1:8<:>

5

Véay hé phuadng trinh da cho cé nghiém la (x;y) € {(—2;—3);[%;%}(1;2);(—3;—2)}.

Bai 26. (Dé thi vao 10 hé chuyén tinh Khdnh Hoa nam hoc 2023 - 2024)

Cho phugng trinh x? +bx —7+2b =0 (1) (&n x), véi b la tham s3 nguyén.

a) Chdng minh phudng trinh (1) ludn cé hai nghiém phan biét x,, x,. Tim b dé xg =9x,.
b) Chidng minh rang néu b |a s6 nguyén 1é thi phuang trinh (1) khdng cé nghiém hiru ti.
Lai gidi

aTécéuﬁ:bz—41(—7+2b)=b2—8b+28=(b—4f+12212>0QVb

= Phugng trinh (1) luén cé 2 nghiém phan biét x,, x, véi moi b.

+x,=-b
Theo hé thic Vi-ét, ta cé: 1% )
X,.X,=2b-7
2 2 2
% 4 x, =-b 2%, + 552 = b
Véi x2 =9x, = 92 &9 9
% x =2b-7 |Z2=2b-7
9 9
2 3
Cong V& theo V€ ta dugc: 2x, + —2+-2=-7 < x5 +2x5 +18x,+63=0
9 9
2 X
<:>(x2+3)(x2—x2+21)=0<:>x2 =-3=x, =§2=1.
-2=-b S
Suy ra < b=2eZ (thda man).
-3=2b-7

Vay b =2 |a gid tri can tim.
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b) Néu b 1é =b-4 |&.

Bit b-4=2k+1(keZ).

Ta can chiing minh A khéng la s chinh phuadng.

Phan chiing: Gid st A 1a s chinh phuadng.

Pat A=(2k+1) +12=m’> = m I&,

Dt m=21+1=A=4k? +4k+13 =4 +41+1

=k>+k+3=F+1 (v li).

VAy A khong la s8 chinh phuong nén phudng trinh da cho khéng c¢é nghiém hitu ti.

Bai 27. (Dé thi vao 10 hé chuyén tinh Lao Cai nam hoc 2023 - 2024)

Cho phugng trinh x* —(m—4)x—m—2 =0, v8i m la tham sé. Tim t4t c3 cdc gid tri cla m dé

phuadng trinh da cho cé hai nghiém phén biét x,, x, thod man diéu kién:
m+xl(m—8—xl):m+xz(m—xz).

L&i giai

Xét phuong trinh x? —(m—4)x -m-2=0. (1)

Ta cé: A=(m—4)2—4(—m—2):m2—8m+16+4m+8=m2—4m+24:(m—2)2+20>0, vm

= Phugng trinh (1) c6 hai nghiém phén biét x,, x, vdi moi m.

Theo dinh If Vi-ét, ta cé: { ! i

Theo bai ra, ta cd: /x,” +2023 +x, (m—8—x1) = x> +2023 +x, (m—xz)
< 4,2 +2023 +xl(x1 +X, —4—xl)=«/x22 +2023 +x2(x1 +X, +4—x2)

& %7 +2023 — |7 +2023 +x, (x, ~4) ~x, (x, +4)=0

2 2
_XZ

o

—4x, —x,x, ~4x, = 0
- JX2 +2023 +/x,2 +2023 B
z(xl—xz)(xl +2x2) —4(x1+x2):0
JX2 +2023 +/x,2 +2023
5 7% —4|=0.
@ lor XZ)[\/xf +2023 +4/x,’ +2023

e {\/xf +2023+x,7 +2023 > \Jx,? +fx,7 =[x, |||

x, — %, <[, x| < |+ x|

X =% ‘xl‘—'_‘xz‘_

-1
T k2023 +4x7 12023 5|+
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X, —X

= L -4 <0.
JXZ +2023 +4[x,% +2023

Dodd x, +x,=0=m-4=0=m=4.
Vay m =4 la gid tri can tim.
Bai 28. (Dé thi vao 10 hé chuyén tinh Long An nam hoc 2023 - 2024)

1) Tim t4t ca cdc gid tri cGia tham s6 m dé phudng trinh x2 —(2m—1)x+m2 —7 =0 c6 hai nghiém
phan biét x,, x, thod man diéu kién 4x, +3x, =1.

2) Gidi phudng trinh x* —5x+2 +(3 - ZX)W =0.

L& gidi

1) Xét phuong trinh x* —(2m —1)x +m*-7=0.

Phugng trinh cé hai nghiém phan biét khi A=-4m+29>0< m< 24—9

o, , X +x,=2m-1
Theo hé thuc Vi-ét ta cé: 5 .
XX, =m* —7

A, be 2 ar s LA | X X, =2m -1 X, =4-6m
Két hgp vai gia thiét, ta co hé

4x, +3x, =1 x,=8m-5
m=1
Thay vao x,.x, =m’ -7, ta tim dudc 13.
m=-=
49

Vdy me {1;%} 13 cdc gid tri can tim.

2) Ta cé: x2—5x+2+(3—2x) x2+x+2=0
<:>( x2+x+2—2x)(x/m+3)=0

SV +x+2-2x=0 (Vi Vx> +x+2+3>0, Vx)

x>0
& o x=1.
{3x2—x—2=0

Vay tép nghiém clia phudng trinh la S = {1}
Bai 29. (Dé thi vao 10 hé chuyén tinh Lai Chdu nam hoc 2023 - 2024)

X +y’+x+y=8
2

Gidi hé phudng trinh .
2x* +y? —3xy +3x-2y+1=0
Lai giai

2 2 _
Ta c6: X +y“+x+y=8
2x* +y? —3xy+3x-2y+1=0
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x*+y’+x+y=8
x> +y’ +x+y=8 { Y Y (*)
<9/ x-y+1=0 S, 5 .
2x-y+1=0 XEYEEXTYEE ()
2x-y+1=0

{x2+y2+x+y:8 x—y+1=0
=

(x—y+1)(2x—y+1)=0

22 _ —yv-1 _2
Giéi(*)@{x Ty Exty 8®{x AN y=2 & Y

x-y+1=0 2y? =8 {x:—3
y=-2
y=-2
_ x_§
y=2x+1 P
2.,\,2 _ 2 2 - 11
Gisi (**)@ X2 +y2+x+y 8<:> X +(2x+1) +x+2x+1=8 3 ollyei
2x-y+1=0 y=2x+1 5 5
x=-2 x=-2
L y:_3

A LA N ~ ‘ A 311
Vay hé phudng trinh da cho cé nghiém Ia (x;y) € {(1;2);(—3;—2);(—2;—3);[??)}
Bai 30. (Dé thi vao 10 hé chuyén tinh Nam Dinh (Khéi tu nhién) nam hoc 2023 - 2024)
1) Cho phudng trinh x* —(2m+1)x+4m—-2=0 (1) (véi m la tham sg).
a) Tim t4t c3 gid tri cia m dé phudng trinh (1) c6 hai nghiém phan biét.
b) Goi x,, x, la hai nghiém phan biét cla phuang trinh (1) Tim tat ca gid tri cla m dé x,, x, la d6
dai hai canh cldia mét hinh chir nhat c¢é dé dai dudng chéo bang J13.
2) Gidi phuong trinh 6+2x +5 + 4+/x +2 =3x +20.
Jax? +3 -2y =Jy? +3 - 22x

XC+yl=xy+Xx—-y+2

3) Gidi hé phudng trinh {

X3 +y3 =y(x+y+4)+x'

VAx+5+2x =12y +5 +y
Ix+1443-x =214y +3-x%

4) Gidi hé phudng trinh {

5) Gidi hé phuadng trinh {

L3i gidi
1) Xét phuong trinh x* —(2m + 1)x+ 4m-2=0. (1)

a) Tacé A=(2m+1) —4(4m-2)=4m? ~12m+9 =(2m-3)’.

Phudng trinh (1) c6 hai nghiém phén biét khi va chi khi A >0 < m# %

b) V8i m ¢§ thi phuong trinh (1) c6 hai nghiém phén biét x =2, x=2m-1.
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Vi x,, x, la d6 dai hai canh cia mot hinh chit nhat nén 2m-1>0<m >%.

-1
Tacé x2 +x¢ =13 2% +(2m-1) =13<:>m2—m—2=0<:>[m S
m =
Két hgp diéu kién, ta dudc m =2 thod man.
Vay m =2 la gid tri can tim.

2) Diéu kién: x> -2.

Ta cé: 6\/2x+5+4\/x+2 =3x+20

<:>[(2x+5)—6\/2x+5+9}+[(x+2)—4 Xx+2+4 (=0
Q(m—3)z+(m—2)z=o@{ 2x+5-3=0

x=2
2SS & x =2 (thod man).
{\/x+2—2:0

Vay tap nghiém cta phudgng trinh la S = {2}

0<x<3
3) Diéu kién: <y >0
y+3-x*>0

Ta cé: VAX® +3 =24y =+/y> +3 - 24/2x
VA +3 -y’ +3+242x —2,fy =0

\/§+\/;)(2x+y)
J2x - ( 2=
Q( g \/;) \/4x2+3+\/y2+3Jr
(\/§+\/;)(2x+y)
& y=2x|do +2>0
\/4x2+3+\/y2+3
Thay vao phudng tinh Vx+1 ++3—-x =2+.y+3-x°, tadugc Vx+1+v3-x=2++2x+3-x".
bat t:\/x+1+\/3—x:>\/2x+3—x2:t22_4.

2

t=0
t=2

Phuong trinh trd thanh: t=2+ ot —2t:0<:{

V@i t=0 ta dudc vx+1++/3—x =0 (vO6 nghiém).

V@i t=2 tadudc Vx+1++/3-x =2c>{

0<x<3

CEVEE I

Vay nghiém cla hé phuadng trinh Ia (x;y) = (3;6).

€3 | www.facebook.com/mathexpress.vn (©]1900 633551 36



CLB Toan béi duéng MathExpress | |www.mathexpress.vn

Xyt =xy+x-—y+2 X —xy+yl=x-y+2
4)Tacé: § ; = 5 , 5
X*+y? =y(x+y+4)+x (x+y)(x —Xy+Yy ):xy+y +4y +x
= (x+y)(x-y+2)=xy +y’ + 4y +x
2 2 X =2y
S X=Xy =2y +x—2y:0<:>(x—2y)(x+y+l):0<:> .
x=-y-1
Vdi x =2y, thay vao x> —xy +y> =x—y + 2, ta cé:
y=1l=>x=2
4y’ 2y +yl =y+2 o3yl -y-2=0< 2 4.
y=——=>X=——
3 3
Véi x =—y—1,thé vao x> —xy +y* =x—y + 2, ta dudc:
, y=0=x=-1
(y+1) +(v+1)y+y* =-y-1-y+2< 3y’ +5y=0< 5 2
y=——=>X=—
L 3
4 2 2 b
Vay hé da cho cé nghiém la (x; 21);| ——=;—= [;(-1,0);| =;—= |}.
ot s () (21){ - 35-2 (04 -2 |
-1<x<3
I 5
5) Diéu kién: VZ_E
y+3-x*>0
Ta cé: \/4x+5+2x=\/2y+5+y<:>(\/4x+5—\/2y+5)+(2x—y)=0
2
<:>(2x—y) +1|=0<y=2x.
VAx+5+42y+5
Thay vao phuong trinh Vx+1 ++3-x =244y +3-x?, ta dudc: Vx+1++v3—-x =2++2x+3-x%.
2_
Détt:\/x+1+\/3—x:>\/2x+3—x2:t24.

2

Khi aé t=2+t

t=
<:>’c2—2t:0<:{t

V@i t=0 ta dudc Vx+1 ++/3—-x =0 (v0 nghiém).

Véi t =2 tadudgc Vx+1+vV3-x=2< (x+1)(3—x) =0<:{X_;1 (thod man).
X =

Vi x=-1=y=-2.

Véi x=3=y=6.

Vay nghiém cla hé phuadng trinh Ia (x;y) € {(—1;—2);(3;6)}.

Bai 31. (Dé thi vao 10 hé chuyén tinh Nam Dinh (Khéi xa hdi) nam hoc 2023 - 2024)
1) Cho phudng trinh x? —(2m+1)x+4m—2 =0 (1) (v8i m la tham sé).
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a) Gidi phuang trinh (1) véi m=0.

b) Tim t4t cd gid tri ca m dé phudng trinh (1) c6 hai nghiém x,, x, théa man x; + x> =13.

2) Gidi phudng trinh Ix+1+4/4—x =+2x+9.

Lgi giai
1) Xét phuong trinh x? —(2m + 1)x+ 4m-2=0. (1)
4 \ 2, \ 2 X :_1
a) Vi m=0, phudng trinh (1) trg thanh x*-x-2=0< .
X =

Vay véi m=0 thi phudng trinh cé tdp nghiémla S = {—1;2}.

2

b) Tacé A=(2m+1) ~4(4m-2)=4m? ~12m+9=(2m-3) 20, vm.

=2 1
Theo hé thurc Vi-ét, ta cé: X Xy = em
X, X, =4m—-2

Tacé x2+x2 =136 (x +x,) ~2xx, =13 & (2m+1) ~2(4m-2)=13 & {:Zl (thoa man).

Vay m e {—1;2} |a cdc gid tri can tim.

2) Diéu kién: —1<x<4.

Tacéd Vx+1+v4—x=+2x+9 <:>x+1+2‘/(x+1)(4—x)+4—x:2x+9<:>1/(x+1)(4—x) —x+2

X>-2 X>-2 x=0 o O
= 5 , o 5 o 1 (thod man).
X" +3x+4=x"+4x+4 2x“+x=0 x:—E

Vay tap nghiém cda phuong trinh la S = {O;—%}.

Bai 32. (Dé thi vao 10 hé chuyén tinh Nghé An nam hoc 2023 - 2024)
1) Gidi phuong trinh x* —4x® +6x* —4x-3=0.

2 ciai AR . 2X —A[X+Y =+/2y — X% +2X
idi hé phuong trin ( )
2—\/x+y)\/x2+4=2x/§x

L3 gidi
1) Ta cé: x* —4x3+6x2—4x—3=0<:>(x2—2x—1)(x2—2x+3)=0

o x-2x-1=0 (v‘l x2—2x+3=(x—1)2+2>2>0)

= x=1i\/§.
Vay tép nghiém cla phudng trinh dd cho la S = {1+\/§;1—\/§}.

2) Diéu kién xac dinh: x+y >0, 2y —x* +2x> 0.

2
Ta c6: 2x—\fx+y =42y - x* +2x <:>(2x—\/x+y) =2y —x* +2x
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o 4xP —4xﬁ+x+y 2y — x> +2x < 5x* —4x\/r ( +y)
@5x(x—ﬁ)+ﬁ(x—ﬁ) O<:>(x— X+ )(5x+ +y) 0.

Trudng hdp 1: x —\/x+y =0 < x=4/x+Yy (xZO).
Thay vao phuong trinh th hai cla hé, ta dudc

(2—x)\/><2 +4=23x > (2—x)2 (x2 +4) =12x*

PN (x2 -4><+4)(><2 +4) —12x%2 & x4 +4x%* —4Ax3 —16x + 4x> +16 = 12x>

<:>x4—4x3—4x2—16x+16=0<:>(x2+2x+4)(x2—6x+4):0
<:>x2—6x+4=0(v‘|x2+2x+4=(x+1)2+3>3>0)
<:>x=3i\/g.

Dé vy didu kidn 0<x<2 nén x=3-+/5 (thod man.)

Khidé y=11-5v5

Trudng hdp 2: 5x++/x+y =0 < x+y:—5x(xs0).

Thay vao phudng trinh thi nhat clia hé, ta cé 7x = /2y — x* + 2x.
TUu dédy két hgp x <0 suy ra x =y =0. Th{ lai, ta thdy nghiém trén khéng théa man.

Vay nghiém cula hé phuadng trinh Ia (x;y) = (3 —\/g;ll - 5\/5)
Bai 33. (Dé thi vao 10 trudng Pai hoc Vinh tinh Nghé An nam hoc 2023 - 2024)
1) Gidi phuong trinh x* —2x% +x ~5(x~1)vx ~6=0.

U202
2) Gidi hé phudng trinh 42X 7Y = XY =15 .
2x+3y =3x%y? -13xy -6
L&i gidi
1) Diéu kién xdc dinh: x>0.
Ta c6: x° ~2x% +x~5(x~1)yx ~6 =0 & x(x 1) ~5(x~1)vx ~6=0.

t=-1
t=6

D3t t = (x—1)v/x phuong trinh tré thanh t? —5t—6=0<:>(t+1)(t—6):0<:>[

Truong hdp 1: t=-1suy ra O£x<1.Dét\/;:a (O£a<1),khidétacé
(x—l)\/;z—l<:>a3—a+1=0 (voly a®+1-a>0).

Trudng hop 2. t=6. D3t Vx =a (a2 0), khi d6 ta c6

(x—l)\/_=6©a3—a—6=0<:>(a—2)(a2+2a+3)=0

Sa=2 W a2+2a+3=(a+1)2+2>2>0)

< x=4 (thda man diéu kién).
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Vay tap nghiém cda phuong trinh la S = {4}

5x+y =x’y*-15 (1)

2) Xét hé phuang trinh: .
2x+3y =3x°y? -13xy -6 (2)

Trudng hop 1: Néu x =0 thi —-15 =y = -2 v6 ly nén trudng hgp nay vb nghiém.
Trudng hop 2: Néu x=0, tacd

(1)3-(2) = 13x=13xy -39 & xy = x+3 sy=142
X
Thé y = 1+§ vao phuadng trinh (1) ta cé

5x+1+§=(x+3)2—15<:>5x2+x+3=x(x2+6x+9)—15x
X

©x3+x2—7x—3=O<:>(x+3)(x2—2x—1):0<:> X
Néu x = -3 thi y:1+§:0.

Néu x=1++/2 thi y:1+§:—2+3\/§.

Néu x=1-+/2 thi y=l+§=—2—3\/§.

Vay hé phuang trinh cé nghiém I (x;y) {(—3;0);(1+\/§;—2+3\/§);(1—\/§;—2—3ﬁ)}.

Bai 34. (Dé thi vao 10 hé chuyén tinh Ninh Binh nam hoc 2023 - 2024)

1) Gidi phuong trinh (\/x+23 —\/x+7)(\/6—x +2) =8.

11 9
X+y+ot==2
2) Giai hé phudng trinh * X .

9 3( 1 1 1
o x+ == x+= || y+=
4 2 y y X
L& gidi

1) Diéu kién: -7 <x<6.

V4i diéu kién xdc dinh thi vx +23 +/x+7 0.
Dodé(Jx+23—\/x+7)(\/6—x+2)=8@16(\/E+2)=8(\/x+23+Jx+7)
@2(\/ﬁ+2)=\/x+23+\/x+7@(\/x+23—5)+(m—3)+2(2—\/a)=0
o x—2 N x—2 +2(X—2) _0

\/x+23+5 \/x+7+3 2+\/6—x_

@(x-z)( ! L 2 ]:o

+ +
Jx+23+5 x+7+3 2+4/6-x
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1 L1 2
Jx+23 45 x+7+3 2+/6-x

&< x =2 (thod man diéu kién).

< x-2=0 (do >0)

Vay tap nghiém clia phuong trinh da cho la S = {2}.
b) Diéu kién: x=0;y #0.

1 1 a+b:g (1)
Pat a=x+—;b=y+—, hé phuong trinh d3 cho tré thanh 2 .
y X 9 3

—+>a=ab (2)
4 2

TU (1) suy ra bz%—a, thay vao (2) ta dugc:
—+—a=a(%—a]<:>9+6a=2a(9—2a)<:>4a2—12a+9=0

<:>(2a—3)2:O<:>23—3:0<:>a:§:>b:3.

(x=1
X+1:§ 2xy+2=3y [xy+1=3x [2x*-3x+1-0 | V=2

Khi &6, ta cé: y 2oV ETSY VT iESX =N 1 (thod man).
1 xy +1 =3x y =2x y =2x X==

Vay hé phuadng trinh da cho cé nghiém la (x;y) € {(1;2);[%;1}}

Bai 35. (Dé thi vao 10 hé chuyén tinh Phi Tho nam hoc 2023 - 2024)

1) Tim tat ca céc gid tri clia tham s m dé phuong trinh x? —2(m —1)x +m’-2m—-8=0 c6 hai
nghiém phan biét x,, x, théa man x, +6 :\/Z.

2(x+\/x2—x+l):1—y+\/y2+3
2) Gidi hé phuadng trinh )
y?-2(x-2)= 3\/(y+1)(y2 +2x)

L& gidi
1) Xét phuong trinh: x2—2(m—1)x+m2—2m—8=0. (1)
Tacéd: A'= [—(m—l)]z —1.(m2 —2m—8) =9>0 vdéi moi m

= Phudng trinh (1) cé hainghiémld x=m+2 va x=m—4.

=m+?2
Trusng hop 1: {xl m 4 DE x, +6=/x, thi m+2+6=Vm-4
X, =m-—
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>4 >4
&Sm+8=Vvm-4 & mz IS m2 (vG6 nghiém).
m-+16m+64=m-4 m-+15m+68=0

—m-4 ‘
Trudng hop 2: {xl M7 P x +6=y/x, thim-4+6=ym+2 (diéukién: m>-2)

X, =m+2

em+2=Jm+2 @\/m+2(\/m+2_1):0®{m+2=0 {m:

S -2 (thod man).
m+2=1 1

m=-—
Vay m e {—2;—1} la cdc gid tri can tim.
2(x+\/x2—x+1)=1—y+\/y2+3 (1)

2) Xét hé phuang trinh: )
v -2(x-2)= 3\/(y+1)(y2 2x)  (2)

Ta cd: (1)<:>(2x+y—1)=\/y2+3—2\/x2—x+1

<:’(2’“”’_1)::yz+3_4(X2_x+1)}\/v2+3 +21\/x2—><+1
SR S
R S S
<:>(2x+y—1)=(V‘2X+1)'(V+2X_l)'\/yz+3+21\/X2_x+1

ot itmfes], sl e

Trudng hdp 1: 2x+y—-1=0= 2x = -y +1, thay vao phuadng trinh (2) ta dudc

y2—1+y+4:3\/(y+1)(y2—y+1)<:>y2—y+1+2y+2=3\/(y+1)(y2—y+1).

bat 3 y2+ , ta dudc phudng trinh: 2a2—3ab+b2=O<:>(a—b)(2a—b)=0<:> @ .
b=y -y+1 2a=b
y=0:>x=l
Véia=b=y+l=y?-y+loy’-2y=0c 21
=2=>x=—=
Y 2
\/E+3 —\/E—l
Véi 2a=b=2y+2=y’-y+leoy’ -3y-1=0< 2 4
J13+3 J13-1
2 4

Trudng hgp 2: y—2x+1=\/y2+3 +24x? —x+1 (didu kién: y —2x+1>0).
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Binh phudng hai vé ta dudc: (y—2x+1)2 =y? +3+4(x2 —x+1)+4\/(y2 +3)(x2 —x+1)

<:>y2+4x2+1—4xy—4x+2y=y2+4x2—4x+7+4\/(y2+3)(x2—x+1)

y22x+3
- —0o= ’ “- “2xy+y-3) =4(y*+3)(x* -x+1
< —4xy +2y 6_4\/(y +3)(x x+1)<:> ( )2

3
(vO6 nghiém).

y>2x+3 y22x+3 - y>2x+
2x=y+1

T13(ax +y? +1-axy—axs2y) =0 3(<2x+y+1) =0

Vay hé phuadng trinh cé nghiém Ia

) e e

4 2 4 2

Bai 36. (Dé thi vao 10 hé chuyén tinh Phid Yén nam hoc 2023 - 2024)
1) Gidi phuong trinh (x—\/§)3 +(x+\/g)3 +(\/§—\/§—2x)3 =0.

a, b, c

2) Cho phugng trinh ax® +bx+c=0 (a # O), vGi la cdc s6 thuc thda man 2a—b+c=0.

Ching minh ring phudng trinh luén cé 2 nghiém phan biét va 2 nghiém khong thé déu dudng.

3 3 A2
3) Giai hé phuang trinh {(xy) *3xyT+2=6y"

3xy> =y* +2
Lai gidi
=x—+/3
1)Pat]" [,khidé V3 -5 -2x=—(u+v).
v=x++5
u+v=_0
Phuong trinh d3 cho trg thanh: u® +v3 —(u+v)3 =0 3(u+v)uv =0<| u=0
v=0

Trudng hgp 1: Utv=0ox-V3+x+V/5=0 x=

-5
=

Trudng hgp 2: u=0 o x=+/3.
Truong hdgp 3: v=0< x = 5.

Vay tap nghiém cla phudng trinh la S = {\E%\/g\/g\/g}

2) Ta cé: A=b2—4ac=b2—4a(b—2a)=(2a—b)2+4a2 >0,Va=0;b

= Phudng trinh luén cé 2 nghiém phan biét.
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Gia s 2 nghiém d3 cho la X, X,.Theo dinh Ii Vi-ét, ta c6

N b ;
TU gid thiét Za—b+c:0:>g—§:2,do dé —(xl+x2)—xlx2 =2<:>(x1+1)(x2+1)=—1. (*)

~ oA A \ A = /. (*)
Néu 2 nghiém déu duong thi (xl + 1)(><2 + 1) >1, mau thuan vai .
Vay 2 nghiém cla phudng trinh khéng thé déu dudng.
3 3 a2 3 2 a2
3) Xét hé phudng trinh: (xy) +3xy"+2 =6y & (xy) *3xyy +2=6y )
3xy? =y? +2 3xy.y’ =y?+2
Nhan thdy y =0 khéng la nghiém cta phugng trinh 3xy.y’ =y’ +2 nén y #0
2

vy +2

2

= 3xy = >0< xy>0.

= 3 = 3 = 2
bat {u a4 (u > 0), hé phuang trinh da cho tré thanh: {u +3uv+ g &Y =S { wv=ve

v=y’ 3uv=v+2 u®+4 =5v
3 3 3
3u.“5+4=v+2 3u.Y ;4=“;4+2 3ut P +12u—-14=0
= < = 3
u’+4 u’+4 WECA.
v = v = 5
5 5
(u—l)(3u3 +2u2+2u+14):0
< uv+4
VvV =
5
Viu>0 nénu=1l=>v=1.
x=1
xy =1 y=1
=

Khi g6, ta co: { 4 :
y =1 = —1
b

Véy hé phucng trinh cd nghiém 13 (xy) {(1;1);(—1;—1)}.

Bai 37. (Dé thi vao 10 hé chuyén tinh Quang Tri nam hoc 2023 - 2024)

1) Gidi phuong tAinh v/3x+1 —v2x -1 =1.

_ -3
2) Giai hé phudng trnh {x” v

Vx+14+4y+1 -3
Lai gidi

1) Diéu kién x > 1

Tacd: V3x+1 -v2x-1=1<3x+1=1+2x-1

N
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Binh phudng hai V&, rdt gon, ta dudc 24/2x -1 = x+1 (diéu kién x 2%)

=1
<:>4(2x—1):(x+1)2 o X —6x+5=0<3[x (thod man).
x=5
Vay phudng trinh cé tap nghiém S = {1;5}.

(82 > 4P), hé phudng trinh da cho trd thanh:

‘ >0 S-
2) Didu kién: {XV Pt { X+

xiy>-1" P=xy
\/_ S>3
S+2+2VS+P+1=9

2\/S+(S—3)2+1:7—S

S<7

2
Xét phudng trinh: 2\/S+ S-3)+1-7-Seo
et phteng frin (-3) {4(SZ—BS+10):49—14S+SZ

S<7 S=-1
= = .
35*-65-9=0 S=3

Két hgp véi S > 3, ta dudc S =3 thod man.

{X:O
= = :3
Khidé,tacs 1o =S o 1XTY=3 | ¥=3
P=0 xy=0 x=3

y=0

Vay hé phuadng trinh cé nghiém Ia (x;y) & {(0;3);(3;0)}.

Bai 38. (Dé thi vao 10 hé chuyén tinh Son La nam hoc 2023 - 2024)
1) Gidi phuong trinh x* —4x++/x* —4x-5=7.

X2 +xy—2y? =x+2y

3

2) Giai hé phudng trinh
) i o {x +2x%y =x* +y* -1

L3 gidi
. <-1
1) Didu kién: x> —4x-520e |~
x>5
Tacd: x* —Ax+Vx* —4x-5=7 < x* —4x—-5+x* —4x-5-2=0.

t=1

Pat t =+x* —4x-5, (tzO),ta dudc phuadng trinh: t2+t—2=0<:>L_ 5

K&t hdp diéu kién t > 0, ta dugc: t =1 thod man.

_2+410
Véit=1e>\x? —dx-5=1cx?—4x-6=0 | " (théa man).
x=2-+10
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Vay phudng trinh cé nghiém tép nghiémla S = {2 ~\h0:2 +\/10}.

x> +xy-2y* =x+2y (1
2) Xét hé phuong trinh ¢ | yz yz 5 Y ( )
X +2xy=x"+y -1 (2)

Tacé: (1)< x* +(y-1)x-2y* -2y =0.
A=y*~2y+1+8y?+8y =9y’ +6y+1=(3y+1) 20

X:M:
2
1-y-3y-1_
2

Trutng hgp 1: Véi x =y +1 thé vao (2) ta dugc:

y+1
= Phudng trinh (1) cé nghiém I3

X -2y

x3+2x2(x—1)=x2+(x—1)2—1<:>3x3—4x2+2x=0<:>x=03y=—1.

Trudng hap 2: Vi x = -2y thé vao (2) ta dudc:

J5 J5

) =?:x=—2?
—8y3+2(—2y) y=4y’+y’-loby’=1l< NG 3
y:—?:x:Z?

Vay hé phuadng trinh cé nghiém la (x;y) = {(O;—l);[ 5 g

25 5 (2v5. -5

’ , 5 ’ 5 .
Bai 39. (Dé thi vao 10 hé chuyén tinh Thai Binh nam hoc 2023 - 2024)
1) Giai phuong trinh 3x? + x -6 = 4x(\/5x —6 —1) .

x> —xy> -6y =0

2) Gidi hé phuadng trinh {(x+y)(x+2y) =3(xy+2)‘

Li gidi
1) Diéu kién: x 2%
Ta cé: 3x2+x—6=4x(\/5x—6—1)<:>—x2+5x—6=4x(\/5x—6—x)

— 2 J—
o =2 +5x—6=4x.w<:>(—x2 +5x—6)(1—L]:0

Vbx -6 +x X+/5x—-6
2 _
—X ;5x—6—0 l:_x2+5x_6:0
= X = .
—=1 \Bx -6 =3x
X++bx—6

=2 .
Trudng hgp 1: —x* +5x-6=0 < —(x—2)(x—3) =0 [X 3 (thod man diéu kién).
X =
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> =
Trudng hdp 2: 3x=+/5x-6 < x= 5 (vO6 nghiém).
9x* —-5x+6=0

Vay tép nghiém cda phuong trinh la S ={2;3}.
x? —xy? -6y =0 (1)
(x+y)(x+2y)=3(xy+2) (2)

Ta cé: (2)<:> (x+y)(x+2y)= 3(xy+2)<:> x* +2y* =6.

2) Xét hé phuang trinh: {

Thay 6 = x* + 2y’ vao (1) ta cé: (1)<:>x3 —xy’ —y(x2 +2y2):0<:>x3 —xy’—yx*=2y*=0

X =2y
S (x=2y)(x* +xy+y*)=0< )
( y)( Y y) L2+xy+y2=0
x=2
X=2y X =2y y=1
Trudng hdp 1: x = 2y, ta cd hé phudng trinh 5 & .
x> +2y* =6 oy =6 X=-2
y=-1

2
Trudng hgp 2: x* + xy +y? =O<:>(x+%j +§y2 =0 x=y =0 (khdong thod man x* +2y? =).

Vay hé phuadng trinh cé nghiém Ia (x;y) = {(—2;—1);(2;1)}.
Bai 40. (Dé thi vao 10 hé chuyén tinh Thanh Hod nam hoc 2023 - 2024)

1) Gidi phudng trinh 2(3x+1)+Z= 5y2x+7.
X

x?—y?-3y?+3x-6y—-4=0

2) Gidi hé phuadng trinh )
x?—3x -2y ++/3x+y+5=0

Lgi gidi
A1 ea 7
1) Diéu kién: XZ—E; xz0.
Tacé 2(3x+1)+Z:5\/2x+7 = 6x? +2x+7 =5xy2x+7. (1)
X

Dat V2x+7 = t( 0) phudng trinh (1) trd thanh: 6x* +t? =bxt

2x=t
¢>6x2—5xt+t2=0<:(2x—tx3x—ty=0¢»{ =t
3x=t
>0 . .
Trudng hdp 1: 2x =t = 2x = V2x+7 & X S X= 1+29 (thod man diéu kién).
4x* -2x-7=0 4
Trudng hdp 2: 3x =t = 3x = P2x+7 & <:> x =1 (thod man diéu kién).
Ox* —2x—-7 =
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Vay phudng trinh da cho cé tap nghiém la S = {1; 1+4\/29}
x*—y> -3y’ +3x-6y-4=0 (1)

2) Xét hé phuang trinh: )
x?=3x—-2y++3x+y+5=0 (2)

Ta cé: (1)<:>x3+3x=y3+3y2+6y+4<:>x3+3x=(y+1)3+3(y+1). (*)

Pat u=y +1, phudng trinh (*) trd thanh: x* +3x=u’+3u < (u—x)(x2 + XU+ U2 +3) =0.

2
u 3 4 . R
Do x2+xu+u2+3:(x+§J +Zu2+3>0 véi moi U, x nén x—u=0

> x=u=y+1l=>y=x-1

Thay vao phuadng trinh (2) ta dudc: x? —5x+2+2Vx+1 =0 (diéu kién: x >-1)
o X —Ax+4-(x+1)+2Jx+1-1=0 o (x-2) =(\/x 1—1)2

- x—2=+x+1-1 - x—1=+x+1
Xx—2=—x+1+1 [3—x=+/x+1
x>1
x>1

, S x=0x=32y=2.
X =2x+1=x+1

Trudng hgp 1: x—1=\/x+1<:>{
W)

x<3 <3 7_J17 5-\17

Trudng hdgp 2: 3—x=+x+1 < = & X = =y=
9nep {x2—6x+9:x+1 74317 2 VT2

2
Vay hé phuadng trinh cé nghiém Ia (x;y) € {(3;2);[7_5/5;5_5/51}

Bai 41. (Dé thi vao 10 hé chuyén tinh Thira Thién Hué nam hoc 2023 - 2024)

1) Tim m d&é phudng trinh x* —2(m—1)x—m2 +2m-3=0 (x la dn s6) cb hai nghiém x_, x, thoa

mMan X2 +1—x, = /x5 +1 +x,.
2) Gidi phugng trinh 2(\/x+9 —3)(\/9—x +3) =9.
— — 2 —
3) Giai hé phudng trinh VX ~2Y =3 +2y +4y=0
x*+1=xy
L&i gidi
1) Xét phuong trinh x? —2(m—1)x—m2 +2m-3=0 cé A’ :Z(m—l)2 +2>0,Vm

= Phugng trinh ludn cé hai nghiém phan biét véi moi m.
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X, +X, :2(m—l)

XX, =-m’+2m-3

< 2 _ 2 2 _ 2 _
Taco ,/xl +1—x1 —«/x2+1+x2 <:>\/x1 +1 \/x2+1 =X, +X,

2 2 —
X, =X (xl xz)(xl +X2)

o =X, +X, &
\/xf+1+\/x§+1 \/xf+1+\/x§+1

{x1+x2 =0
=

2 2 . !
\/xl +1 +\/x2+1 =X, =X,

Theo hé thic Vi-ét, ta cé: {

=X, +X,

Truong hop 1: x, +x, =O<:>2(m—1)=0<:>m=1.

Trudng hgp 2: \/xf +1 +\/x§ +l=x—x, =% -%x>0=x >x,.
Vi x,x, =—-m’ +2m-3 = —(m—l)2 —2 <0 nén phugng trinh cé 2 nghiém trdi dau
=x,>0vax,<0

_ _ 2 2 2 2
= X, — X, —‘x1‘+‘x2‘—1/xl +1/x2 <\/x1 +1+\/x2 +1.

Do d6 trudng hdp nay khong cé gid tri m thod man.

Vay m=1 la gid tri can tim.

2) Diéu kién: -9<x<9.
Ta cé: (\/x+9—3)(\/9—x+3):%<:> 81—x2+3(\/x+9—\/9—x)—2—27:0.
Pat t=4Vx+9-4v9-x, suyra t* =18-24/81-x?, ta cé phudng trinh

_ 2
182t +3t—22—7:0<:>—t2+3t—9=0<:>—(t—3)2 0o t=3.

V8it=3,tacd Vx+9 -V9-x=3Vx+9=3+4v9-x
S Xx4+9=18-x4+6V9-x & 649—x=2x-9

9 9
> — > N
= X_2 & X_2 @x:ﬂ(théamén).

36(9—x) = 4x* —36x+81 4x* =243

7]
5|

Vay tap nghiém cla phudng trinh la S ={

Vx-2y-3+2y’+4y=0 (1)

3) Xét phudng trinh .
x?+1=xy (2)

Dé& thdy x =0 khéng la nghiém cla hé phuang trinh nén y = 0.
1 [ 2 1Y 1

TU (2) suyra y=x+—. Thay vao (1) ta dugc: ,[-x—=-3 +2[x+—] +4[x+—j=0
X % % %
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o |-x-2-3 +2(x2+2x+1)+2(i2+z+1j=0
X x? x

2 (1 .Y
IEN —x———3+2(x+1) +2(—+1j =0
X X

<:>—x—Z—3:x+1:l+1:O<:>x:—l.
X X

Véi x=-1,tasuyray=-2.

Vay hé phuadng trinh da cho cé nghiém duy nhat |a (x;y) = (—1;—2).

Bai 42. (Dé thi vao 10 hé chuyén tinh Tién Giang nam hoc 2023 - 2024)
1) Giai phudng trinh 2x* +2x -1 = 3xy/2x - 1.

3 p—
2) Gidi hé phuong tinh | 2* ~2X 4
2x° +y” =3x+3y

Lgi gidi

R 1
1) Diéu kign: x> .
D3t t =+/2x—1 >0, phuong trinh d3 cho tré thanh
t=x

2x2+t2:3xt<:>t2—3xt+2x2:0<:>(’c—x)(’c—2x):0<:>[t -
=2x

1
> >
Vi t=2x=+V2x-1=2x < x_2 & X_2 (vO nghiém).
2x—1=4x" 4x* -2x+1=0
Vay phuadng trinh da cho cé tap nghiémla S = {1}
3x% =2x+4y (1)
2) Xét hé phuong trinh .
2x° +y® =3x+3y (2)
L4y phuong trinh (1) trtr phucng trinh (2) vé theo V& ta dudc

3 3

X3 -y :—x+y<:>(x—y)(x2+xy+y2)+x—y:0

2 2
<:>(x—y)(x2+xy+y2+1):0<:>x:y (do x2+xy+y2+1=[x+%] +3%+1>0, X y).

Th 20 phuong trinh (1), ta dugc 3x° =6 { x=0=x=y=0
ay y =x vao phuong trin , ta dugc 3x° =6x <
x =42 = x =y = 2.

Vay nghiém cla hé phuadng trinh Ia (x;y) € {(O;O);(\/E;\/E);(—\E;—\/E)}.
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Bai 43. (Dé thi vao 10 hé chuyén thanh phé Hé Chinh Minh nam hoc 2023 - 2024)

1) Gidi phuong trinh x :il+2\/x—2.
X_

9er49+x+y:23
2) Giadi hé phuong trinh ¢ XtV )

x\/;+y\/;=7(\/;+\/;)

L&i gidi

1) Diéu kién: x>2.

XE_)1+2\/E:>X2—X—5=2(X—1)(\/E)
<:>(x—1)2+(x—2)—2(x—1)\/E=4@(x—l—ﬁ)z — 4.

Tacdo: x=

Vi (x—l)z—(x—2)=x2—3x+3>0 nén x—1-+vJx-2>0.

>3

Suyra x—-1-4x-2=2x-3=Vx-2 < X <:>x:7+\/g_
x*-7x+11=0 2

Vay tap nghiém cla phuong trinh la S:{7+2\/g}.

2) Diéu kién: x>0,y >0 va x+y #0.
Véichuy xVx + y\/; = (\/;+\/;)(x+y—\/xy) va \/;+\/; > 0, phudng trinh thd hai cha hé cd thé
dugc viét lai thanh: x +y —+/xy =7. (1)

Phuong trinh thit nhét ctia hé c6 thé dudc viét lai thanh 9y +49 + (x +y)’ =23(x +y), hay

9(7+ ><y—><)+49+(\/E+7)2 =23(\/E+7).

Sau khi thu gon, ta dudc x(y —9)=0. T dé x =0 hodc y =9. K&t hgp vdi (1), ta fim dugc céc
nghiém (x;y) cla hé phuang trinh da cho Ia (x;y) € {(0;7);(1;9);(4;9)}.

Bai 44. (Dé thi vao 10 hé chuyén tinh Tuyén Quang nam hoc 2023 - 2024)

Cho phuadng trinh x* —4x*> +m+2=0 (1) véi m |a tham sé.

a) Gidi phuong trinh (1) khi m=-7.

b) Tim m @& phudng trinh (1) c6 4 nghiém phén biét x,, x,, x,, X, théa man

—1 +—1 +—1 +—1 2X X XX
2 2 2 2 = X %% %y
X; Xy X5 X

Lai giai

2

=_1<:>x=i\/g.

a) Thay m = -7 vao phudng trinh (1) ta dugc: x* -4x*-5=0< X .
X

2
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Vay véi m = -7 thi phudng trinh c6 tap nghiém la S = {_JEJE}

b) Bt x* =t (t > O), phugng trinh (1) trd thanh: t* —4t+m+2=0. (*)
D& phuang trinh (1) cé 4 nghiém phan biét x,, x,, x,, x, thi phudng trinh () cé hai nghiém
t,, t, phan biét cung duadng.
Phuang trinh (*) c6 hai nghiém dudng phan biét khi
A'>0 4-m-2>0 m< 2

S>0 <44>0 & <AVm &S -2<m<?2.
P>0 m+2>0 m> -2
t+t =4
Theo dinh Iy Vi-ét,tacé: { * 2 )
tt,=m+2
A Kr at < Lh i2 s 2 2 2 2 XX, ==t
Khéng mat tinh tong quat, gia s x; =x; =t; x; =x, =t, = .

XX, =—t,
Khido’:iz+i2+i2+i2=2xlx2x3x4<:>l+l+i+i=2tlt2<:>l+i=tlt2.
X[ X5 X3 X, t, ottt t, W

t +t, 2 2
& :t1t2:>tl+t2:(t1t2) :>4:(m+2) Sm+2=2<m=0 (do m+2>0).
tltZ

Vay m=0 la gid tri can tim.
Bai 45. (Dé thi vao 10 hé chuyén tinh Vinh Long nam hoc 2023 - 2024)
1) Tim t4t cd cdc gid tri cla m dé phudng trinh x* =5x+3m+1=0 (x |3 4n, m |13 tham s&) ¢4 hai

nghiém phén biét x,, x, thda man ‘xf —xg‘ =15.

x_y_5
2) Gidi hé phudngtrinh {y x 6.
x*—y*=5

L&i gidi
1) Phudng trinh ¢4 hai nghiém x,, x, khi A =57 —4(3m+1) >021-12m>0< m< %

_5
Theo dinh Iy Vi-ét, ta cé: { @ 7272
XX, =3m+1

Ta c6: [x, -, | =\/(xl —x2)2 =\/(x1 +x2)2 —4x X, = \/52 ~4(3m+1) —\21-12m.
Theo yéu cau dé bai: ‘xf —xg‘ = ‘(x1 +x2)(x1 —xz)‘ = ‘5(xl —xz)‘ = 5"‘1 —xz‘ =5421-12m.
Suy ra [x} =x}| =15 < 5y21-12m =15 < m =1 (thod mén).

Vay m=1 |a gid tri can tim.
2) Diéu kién: x#0;y #0.
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2 2
Hé phuadng trinh da cho tuong dudng vdi: Xy 6 <:>{ 5

X —y? = -y*=5
= x*-5x*-36=0< x* =9 x=3=y=2
x> =4 x=-3=>y=-2

Vay nghiém cula hé phuadng trinh Ia (x;y) € {(3;2);(—3;—2)}.

Bai 46. (Dé thi vao 10 hé chuyén tinh Vinh Phiic nam hoc 2023 - 2024)

1) Gidi phuong trinh (x—l)(x+2)(x+3)(x+6) =160.

2) Gidi phuong trinh x? +3x + 8 = 2(x+1)\/x+7 )

x+y+x+2y:6
3) Gidi hé phudng trinh v
iai hé ng trin )
) =NY g X2+y2+xz+4y2:14
2
(xv)
Lai giai

x> +5x=14
& .
x> +5x =-14

xX=-7/

N ) _ _ _
Trudng hdp 1: x +5x_14<:>(x+7)(x 2) 0<:>[X:2.

Trudng hop 2: x> +5x =14 < x> +5x+14 =0 (v6 nghiém).

Vay phuadng trinh cé tap nghiémla S = {2;—7}.

2) Diéu kién: x> -7.

Ta cé: x2+3x+8=2(x+1)\/x+7 <:>(x+1)2+x+7—2(x+1)\/x+7 =0

c>(x+1—\/x+7)2 =0 x+1=+x+7
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x>-1 >-1
A 2 A 2
X +2x+1=x+7 X" +x-6=0

x>-1
&l x=-3x=2 (thod man diéu kién)
x=2
Vay phudng trinh cé tap nghiém la S = {2}

3) Diéu kién: x, y = 0.

+2
X+y+ xyy:6 x+y+l+g=6 x+§+y+;:6
Taco 2 4 4y? & I X4 o 2 2 .
x2+y2+—2:14 X2+V2+—2+—2=14 ><+Z + y+l =20
(xv) v x y
. 2 1 R . o a+b=6
Dat x+—=a; y+—=>b, hé phuaong trinh tré thanh:{
X y a“+b =20
a=4
24+b=6 at+b=6 {b—Z
= 2 S 2 &9 a-b=2 < .
{(ab) =2(a’+b’)—(a+b) =4 L—b:—z a=2
b=4
x+2—4
:4 « 2— = =7+
Trudng hgp 1: {a =" X & xz o 0<:> X 2_\/5 (thod man).
b=2 y+lio2 y —2y+1=0 y=1

X+—=2
=2 2 =
a X @{x +2x+2=0 (v& nghiam).

Trudng hgp 2: =

Vay hé phuadng trinh cé nghiém Ia (x,;y) = {(2+\/§;1);(2 —\/E;l)}.

Bai 47. (Dé thi vao 10 trudng chuyén Khoa hoc tu nhién Ha N6i nam hoc 2023 - 2024)

1) Giai phudng trinh 2x + 1+ 234x? + 6x = 44/5x — x2.
2) Gii hé phuang trinh { vx+y)=30

x> +y> =30 +\/m
Li gidi

1) Diéu kién: 0<x<5.

Ta 6 2x+ 1+ 2V4x% +6x = 45X — x? <> x+ 2VxVAx+6 + 4x + 6 = 4x + 44/x/5 —x + 5 — x
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@(\/;+\/4x+6)2:(2\/;+x/5—x)2:> X +/4x+6 = 2x +/5 - x (do hai vé€ khéng am)
<:>\/4x+6=\/;+\/5—x S 4x+6=x+5-x+2 x(5—x)<:>4x+1=2./x(5—x)

{0£x£5 0<x<5b
=

X =

1
2
1

10

Véay phudng trinh da cho cé tap nghiémla S = {%%}

2103t 127XV s phuong trinh tré thanh SP =30 Sh3Y
3 . Hé phuong trinh trd than =
P=xy S3_35P=30+3S+120 _ |S*=120+3S+120

SP=30 SP=30 P=6
= = =
S3+S:(S+120)+x3/8+120 S=3S+120 S=5

= x, y 13 hai nghiém clia phudng trinh X* -5X+6=0 < {i i §

Vay hé phuadng trinh da cho cé nghiém la (x;y) € {(2;3);(3;2)}.

Bai 48. (Dé thi vao 10 trudng chuyén Su Pham Ha Néi nam hoc 2023 - 2024)

1) Cho phudng trinh x* =(2m~1)x—(m”+1)=0 (1) (m Ia tham s6). Chiing minh véi moi gid tri
clia m, phuang trinh (1) lun c6 2 nghiém x,, x,. Tim hé thic lién hé gilia x,, x, sao cho hé thic
dé khoéng phu thudc vao m.

2) Tim cdc cap s6 nguyén (x;y) la nghiém clia hé phuadng trinh {Xz_:(:;:yzzlfl.

Lgi giai

1) Xét phuong trinh x? —(2m—1)x—(m2 +1) =0 (1) la phugng trinh bic hai 8n x cd céc hé s6
a=1b=-(2m-1),c=-(m’+1)

=ac= —(m2 +1) <0 nén phudng trinh (1) ludn c6 2 nghiém x,, x, .

X, +x,+1
. . 2 >(1"'x2=2m_1 m=———->
Theo dinh ly Vi-ét, ta cé: & 2
) xxzz—(m2+1)

_ 2
X, X, = (m +1
1

x +x +1Y (x +X +1)2
= X.X —[[#] +1}:>x1x2+;+1—0.
2 4

(x1 +X, + 1)2
4

Vay hé thic lién hé gilta x,, x, khdng phu thudc vao m la x,.x, + +1=0.
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2) Ta co: {

2xy -x =10 x(2y-1)=10
X+y+xy=11

(x+1)(y+1)=12'

Vi Xy la cdc s6 nguyén nén x eU(10) = {-10;-5,-2;-1;1;2;5;10}.
Mét khdc: x+1eU(12)={-12,-6;-4;-3;-2,-1;1,2,3;4;6;12}.

Két hdp, ta dugc x e {—5;—2;1;2; 5}.

Laicd 2y —1 las61é nén x las6 chdn = x e {—2;2}.

Trudsng hdp 1: x=-2= {_2(2y _1) =10 (v6 nghiém).
‘ ~(y+1)=12 ‘

Trudng hdp 2: x=2= {Z(Zy _1) =10 <y =3. (thod man)
' 3(y+1)=12

Vay hé phuadng trinh ¢ nghiém nguyén duy nhat |13 (x;y) = (2;3).
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