SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN HA TINH

HA TINH NAM HQC 2020 - 2021
) ) ) MON: TOAN (chuyén)
PE CHINH THUC Thoi gian lam bai: 150 pht
ax+by=c
Cau 1. (1,5 diém) Gia str a,b,cla cac sb thuc khac 0 sao cho hé phuong trinh {bx+cy=a
cx+ay=>b
2 2 2
, ‘A , . N a C
c6 nghiém (x; y). Chung minh rang — +—+—=3
bc ca ab
Cau 2. (2,5 diém)
xt=2x*y =1

a) Giai h¢ phuong trinh
2x*+y"=2y=2

b) Giai phuong trinh: 2 (x - 2)\/x +2=—x"+3x+3

Ciu 3. (2,5 diém)

a) Ton tai hay khong s6 nguyén duong 7 sao cho 2n+2021va 3n+ 2020 déu la cac sb
chinh phuong

x*=2

b) Tim tit ca cac cap sb nguyén duong (x; y)sao cho c6 gia tri 1a s6 nguyén

xy+2

Cau 4. (2,5 diém) Cho hai duong tron (O)Ve‘l (O')cét nhau tai Ava Bsao cho hai tim O
va O'nam khac phia d6i véi duong thing AB.Puong thing d thay dbi di qua B cit cac
dudng tron (O)Vél (0')1§m luot tai C va D (d khong tring véi duong thing AB)
a) Xac dinh vi tri cua duong thrfmg d sao cho doan thing CDc6 d6 dai lon nhat
b) Goi M la di€m di chuyén tr diém A,ngugc chi€u kim dong ho trén duong tron
(O); N 1a diém di chuyén tir diém 4, cung chiéu kim dong hé trén duong tron (0")

sao cho EOM ludn bang HO'N . Chting minh duong trung truc cia MN ludn di qua
mot di€ém c6 dinh

Ciu 5. (1,0 diém)

Cho x, y,z1a cac s6 thuc khong am théa méan x*z* + y’z* +1< 3z



1 8 4z

Tim gia tri nho nhat ctia biéu thirc P = >+ >+ d >
(x+1)  (y+3) (1+2z2)



DAP AN
Cau 1.

2 2 2
Ta can chirng minh T2 4 Bed+b = 3abc(*)
bc ca ab

Tir hé phuong trinh ta co (a+b+c)(x+y—1)=0

Thi: a+b+c:O<:>a:—(b+c)<:> a =—b3—3bc(b+c)—c3 & a +b +c =3abe
Th2: x+ y—1=0< x =1- ythay vao phuong trinh ax+by =cduoc y(a—b)=a—c
-Xét a—b=0< a=bthay vao phuong trinh bx +cy =aduge cy =b(1—x)=by

Néu y:O:>(1)<3a=c,néu y#0=c=>b.Do d6 a=>b=c(tm(*))

a-—c c—b
= x=
a->b a—

Xéta-b+0=y= thay vao phuong trinh bx + cy = ata co:

b(c_b)+c(a_c)=a<:>a2+b2+cz—ab—bc—ca=0
a-b a-b

< 2a +2b* +2¢* —2ab—2bc—2ca=0
<:>(a—b)2+(b—c)2+(c—a)2 =O(ktm doa—b# O)

Vay khi hé phuong trinh c6 cac nghiém (x; y)thi a+b+c=0hodc a =b=cthoa man (*)
Cau 2.

a) Cong vé theo vé cac phuong trinh cta hé duge x* —2x*y +2x* + y* =2y =3
<:>x4+y2+1—2x2y+2x2—2y:4<:>(x2—y+1)2=4<:> xi—y+1=2
X —y+1=-2
Xét x* — y+1=2 < x* = y+1thé vao phuong trinh 2x* + y* — 2y = 2 dugc
Y’ =0< y=0& x* =1 x =+1théa man phuong trinh x* —2x’y =1
Xét x> — y+1=-2< x* = y—1 thé vao phuong trinh 2x* + y* — 2y = 2 dugc

y2:4:>y:i2



y=2=x"=1=x=%1(ktm x* - 2x*y =1)
y=-2=x"=-3(ktm)
Vay (xy)e {(-1,0):(1;0)}
b) BDKXD: x> -2. Ta c6 phuong trinh 2(x—2)\/m+x2 -3x-3=0
& (x-2) +2(x—2Wx+2+x+2=9

—24++x+2=3
= x—2+\/x+2)2:9<:{x N
X—2+x+2=-3

—2<x<5
x—2+Vx+2=3Jx+2=5-x& )
x+2=(5—x)
[ 114429
x, =—(k
—2<x<5 1 >
< &
x*=11x+23=0 11-+29
x, =———(tm)
—2<x< -1
Nx—2+Jx+2=-"3Jx+2=-x-1c ,
x+2=(x+1)
| 1+\/_
{—23 x<—1 X = (ktm)
< &
x'-x—-1=0
X, == f(m)
Vay phuong trinh c6 nghiém x:@; x:¥

Cau 3.

a) Gia st 2n+2021va 3n+2020déu 1a sé chinh phuong .

2n+2021=(2a+1)
Dat{n (2a+1)

, ~ voia,blacac sO nguyén.
3n+2020=(2b)

Ta c6: 3n=(4b" —2020 }4 = 3ni4 = ni4
Mit khac 2 +2021=(2a +1)’ < 2020 =4a(a+1)-2n:8(vo 1f).



Vay khong ton tai n thda man.

2
¥ =2 1a s6 nguyén, ta co: (x2 - 2)(xy + 2)<:> y(x2 = 2)(xy + 2)

b) Gia st

xy+2

<:>[x(xy+2)—2(x+y)}f(xy+2):>2(x+y)f(xy+2)
Do d6 ton tai s6 nguyén duong & sao cho 2(x+ y)=k(xy +2)(*)
Néu k > 2thi tir (*)ta coO: x+y2xy+2& (x—l)(y—l)+1£ 0,mau thuan
Do vy k=1.Ti (*)taco: 2(x+y)=xy+2< (x-2)(y-2)=2
Do x>21=x-2>-1va y>1= y—12 —Inén ta c6 cac truong hgp sau:
THL{x—Zzl@{x:.% TH2:{x—2=2<:>{x:4

y—2=2""ly=4 y—2=1 [|y=3

Kiém tra lai ta c6 x =4, y =3thoa dé

Cau 4.

a) Tacd ABla duong trung truc cua OO



Do d6 ,@OO':%,@OB — 4CBva 40'0 :%EO'B — 4DB

= A400' UAACD(g.g)
A0 00' A0 AC.00!
= = = =CD =
AC CD 4D A0
CD 16n nhét khi AC 16n nhat, khi d6 AC 1a duong kinh cta duong tron (O) va AD1a
dudng kinh cta dudng tron (O')
b) V& hinh binh hanh AOKO'. Ta co:
MOK = MOA + 40K = NO' A+ 40'K = NO'K
Va MO =04=KO0",0K = A0'= NO'= AMOK = AKO'N = MK = NK
Vi 4,0,0'cb dinh nén K ¢6 dinh.
Vay duong trung truc ctia MN ludn di qua diém K cd dinh

Cau S.
Tir gia thiét ta co :

6z>2x°2° +2y°2° +2 =2()€222 +%j+2(y222 +%j +122xz+2yz+1

2xz+2yz+1
2z

< 3 (bat dang thirc C6 si).

ta co:

(a + b)2
Ap dung bat dang thic a® +b* > B

1 4 4 47°
P= >+ >+ >+ 5
(x+1) (y+3) (y+3) (1+2Z)

1( 1 2 Y 1 2 2z Y
> —| —+—— | += +
2\ x+1 y+3 2\ y+3 1+2z

1| 1 4 1

- + +

4 x+1 y+3 1
2z

1( 1 2 2 2z T
_I_

2 — + +
4(x+1 y+3 y+3 1+2z +1

Ap dung bat dang thirc Bunhiacopxki mé& rong ta co:



(1+2+1)

64

Pl _
4

x+1+y+3+i+1 (
2z

Véy MinP:1<:>x:y:1;Z:%

2xz+2yz+1+
2z



