SO GD&PT HA GIANG KY THI CHON HQC SINH GIOI CAP TiNH THCS
NAM HOQC: 2024-2025
PE THI CHINH THUC Mon thi: TOAN
Ngay thi: 29/06/2024
Thai gian: 150 phat (Khong ké thoi gian giao dé)

Cau 1 (4,0 diém)

a) Cho biéu thuc P:[ , VoI x>0 VA x=1.

JX + 2024 &—2024}(1 Jx

1
X+ 24/x +1 x—-1 2 2\&}
R0t gon va tinh gi4 tri cua biéu thirc P tai x =2024+ 22023 .

b) Cho x,y,z 1 cac sb thuc khong &m thoa man xy+yz+zx=4 va
X2 +y2 +22 = (x—y)? +(y—2)> +(z—x)°. Tinh gia tri ctia biéu thac T =x+y+z.

Cau 2 (4,0 diém)

a) Cho phuong trinh x*—2mx-m-4=0 (véi m 1a tham sd). Chimg minh phuong
trinh ludn cé hai nghiém phan biét x,x, véi moi gia tri cia m. Tim m dé biéu thic
P =%+ X2 —6X.X, + 2024 dat gi4 tri nho nhat.

X* =2y —xy+x+y=0

Vx-1+,y-2=3

Cau 3 (3,0 diém). Cho a,b,c 1a cac sb6 nguyén, doi mot nguyén td cling nhau thoa

b) Giai hé¢ phuong trinh {

man (a—c)(b—c)=c*. Ching minh tich abc 12 s6 chinh phuong.

Cau 4 (4,0 diém). Cho a,b 1a céc s6 thuc khdng am thoa méan diéu kién a+b=3. Tim

gia tri I6n nhat va gié tri nho nhat cua biéu thuc P =(a* +1)(b* +1)—4ab.

Cau 5 (5,0 diém). Cho tam gidc ABC khdng can (AB < AC), noi tiép dudng tron tam

0. Goi AD (DeBC) la duong cao cua tam giac ABC, AM 1a duong kinh cua
duong tron tm O,K 14 hinh chiéu cua B 1én AM .

a) Ching minh ABDK 4 tir gi4c noi tiép va DK vudng goc véi AC .

b) Goi E,F lan luot 13 trung diém cua doan thang BD,CM .

Chang minh AEF =90°.

Cht KY GIAM ti 15 .o



HUONG DAN CHAM HQC SINH GIOI 9
NAM HQC 2024-2025
Ngay thi: 29/06/2024

Cau 7 Pap 4n Biéu diém
Cau 1 (4 didm)
4)Cho bidu thic p— (VX 2024 _ Jx—2024, ) ‘/;
X+2dx +1  x-1 2\/_
) Vo1 x >0 va x#1.
saut | Rt gon va tinh gid tri ctia biéu thic P tai x = 2024 — 24/2023.
b)Cho X, y, z 1a cac s6 thuc khdng &m thoa man xy + yz + zx = 4 va
X2+y*+22= x—y '+ y—z 4 z—x . Tinh gia tri cua biéu
thacT=x+y+z.
a)P=( x +2024 — &_2024)(1+ &+ L ), VGix>0va
X+2Jx+1  x—1 2 2Jx
x£].
o_|x+2024  x-2024 |[24x +x+1 008
IX +1 P dx—1 x e 2% ’
JX+2024 Jx -1 fx—2024 x+1 | Jx+1
p= .
1 k-1 k-1 ka1l | 2 0,25
L X+2023Vx 2024 x 2023V 12024 VX 1
WX+1° Jx -1 24/x 0,25
2023 0,25
})iézm \/_+1 0.95
Vay vGi x >0 va x#1 thi P = 2023 ’
Ix +1
Vi x = 2024 — 24/2023 (théa mén) thay vao P ta cé
2023
J2024 22023 +1 0,25
. 2023
J(/2023 —1)° +1
2023
V2023 —-1+1
2023 0,25
Vay x =2024 — 242023 thi P =+/2023
0,25

biem

D)Tu X24+y2+22= X—y '+ y—z + z—X




=X 4y +28 =X —2xy + Yy +y* —2yz+2° +2° —2zx + X° 0,25
= X*+ Yy +2° =2x>4+2y* +22* -2 Xy +yz + 12X 832
= x4y +2°=8 0:25
Xét (X+y+2)°=x>+y* +2°+2 Xy +yz+2x
= (X+y+2)°=8+24=16 832
=X+y+z=44 05
Vay T=x+Yy+z=4(do x,y,z la cac s6 thuc khong am)
Cau 2 (4,0 diém)
a)Cho phuong trinh x? —2mx —m —4 =0( véi m l1a tham sb).
Chung minh phuong trinh luén cé hai nghiém phan biét x,, X, vai
moi gia tri caa m.
Cau2 | Tim m dé biéu thirc P = x?, + x%, —6x,X, + 2024 dat gia tri nho
M| nhat.
X*—2y* —xy+Xx+y=0
b)Giai hé¢ phuong trinh Y Y Y
Ix—1+4,y-2=3
a) X —2mx —m—4=0(1) ( v6i m la tham so).
A'=m*+m+4 0,25
1) 15
A'=Im+—=| +—>0Vm
[ 2] 4 0,25
Vay phuong trinh (1) ludn c¢6 2 nghiém phan biét x,,X,véi moi m
Ap dung dinh ly Vi-et ta c6 0,25
, X, +X,=2m _
piém X, X,=—m-4 0,25
Xét P = x? +x%, —6x,X, + 2024 0,25
P= X, +X, = 2X,X, —6X,X, +2024 Thay (*) vao ta co 0.25
P = 4m’ +8m + 32 + 2024
P = (2m 4 2) + 2052 > 2052 0,25
P min= 2052 khi m =-1
0,25
) X? —2y* —xy+x+y=0(1)
x—1+,y-2=3(2)
Diéu kién x >1y>2 0,25
) Tu (L) tacd x> —2y* —xy+x+y=0
Piém

SxX -y -y -xy+x+y=0
& x—y x4y —yx+y +x4+y =0
& x4y x—2y+1 =0




x+y=0(kot/m)
x—2y+1=0

& x+1=2y(3)
Két hop (2) va (3) ta cd hé phuong trinh

2y —2=x—-1
2y —2+4y—2=3
' 2y =x+1
&> A
2y—2+y—2+2\/2y—2 y—2 =9
' 2y =x+1
= 9 5
\/Qy —6y+4 —13—3y
f 2y =x+1
=] 2 2 13
2y — 6y +4 =169 — 78y + 9y (2§y§§)
: 2y =x+1
1. o
7y  —84y +165=0
' 2y =x+1
42 + V1155
ein=—
42 —N1155
YQZf
. — P 1
Tathay y, = u vidieu kién 2 <y < 33
’ 2y =x+1

@‘y_42+\/1155
a 7

77 —241155
X =

7

=2 t/m

42 +4/1155 (/ )
Y_—f

0,25

0,25

0,25

0,25

0,25

0,25

0,25

CéL{ 3
3 diem

Cau 3 (3,0 diém). Cho a, b, ¢ 1a c4c s6 nguyén, d6i mot nguyén tb
cung nhau théaman a—c b—c =c?. Chang minh tich abc 1a sé
chinh phuong.




bat d = UC(a-c;b-c)

a—c:d 0,25
“lo_cid’
L 0,25
Ta lai co
c’=a—c b—c:d?
= c?:d? 0,25
=c:d 2 095
Tr(l)va(2)suyraa:dvab :d 0,25
Ma (a;b)=1nénd=1
Talaico6 a—c b—c =c® 0,25
= a—c;b—c 14 hai s6 chinh phuong 0,25
bat a-c =m?, b-c=n?vgim, n €Z
2 2 2 2 0,25
=c’=m?n?®= mn
=Cc=mn 0,25
Khi 36 a=m?+c=m?+mn
b=n?’4+c=n%+mn 0,25
Taco
2 2
abc= m“4+mn n°4mn .mn 0.25
abc=[mn m-n ]2
Vay abc 1a s6 chinh phuong 0.25
Cau 4 (4,0 diém). Cho a, b 1a céc s6 thuc khong &m thoa man dieu
f§g4 kién a +b = 3. Tim gia tri I6n nhat cua biéu thac
em
T lP=a*+1 b*+1 —4ab
Taco P= a*+1 b*+1 —4ab
P:a4b4—|—a4+b4+1—4ab 0.25
Via*+b'= a2+4h?  —2a%?
2
—| a+b’—2ab| —2a%p?
— 9—2ab *—2a%’
— 2a°’b? —36ab +81
batt=abtaco 025
Jap <3P a+ b 2 0,25
:>ab§g
4
Khi d@o
P—=a’b* + 2a’h®> —36ab +81+1—4ab
P=ab®+2ab’—40ab+82
P=t*42t> — 40t +82 0,25




Xét P=t*+ 2t — 40t 4-82
P =t(t* + 2t — 40) + 82
P=t(t>—27+2t—6—-7)+82

0,25
Vit -27<0,2t—-6<0
Suy raP =t(t* — 27 + 2t —6) + 82 <82 0,25
Vay P dat gié tri 16n nhat 1a 82. “D4u =" xay ra khi t =0 0,25
a=0
sab=0«< 0,25
b=0
Xét P=t*+ 2t — 40t + 82
P=(t*—4)* +10(t —2)* +26 0.25
Vitt—4 >010t-22>0 0,25
P=(t* —4)* +-10(t — 2)* + 26 > 26 0.95
Vay P dat gia tri nho nhat 14 26. Dau “=" xay ra khi t = 2
hayab=2maatb=3
Néna=2;b=1hoaca=1;b=2 0,25
Cau 5 (5,0 diém). Cho tam giac ABC khong can (AB< AC), noi tiép
duong tron tam O. Goi AD (DeBC) la duong cao cua tam giac ABC,
AM la duong kinh cua duong tron tdm O, K la hinh chiéu ciaa B 1én
AM.
s a) Chang minh ABDK Ia tir giac ndi tiép va DK vudng goc véi
AC.
b) Goi E, F lan luot 1a trung diém cua doan thang BD, CM.
Chuang minh AEF=90°.

a)Xét (O) co: 0,25
AKB = ADB =90°(gt) 0,25
Ma hai dinh D va K k& nhau ciing nhin canh AB 0,25

= Tu giac ABDK noi tiép 0,25
Khi d6 ABD = DOM(1) 0,25
Xét (O) c6 ABC = AMC[z %sdAC] (2) 0,25
Tur (1) va (2) suy ra: DKM = AMC ma hai géc nay ¢ vi tri so le 095

trong nén KD //CM (3)




Ta lai c6 ACM = 90° ( gdc ndi tiép chan nira duong tron)
— MC LAC (4) 0,25
T (3) va (4) tacd : KD L AC 8,32
b)Xét tam giac ADB va tam gidc ACM c6:
ADB = ACM =90° 0,25
ABD = AMC (cmt) 0,25
_ AB_BD

AM M 0,25
BAD = MAC 0.25
Lai cé
BD _ 2BE
CM 2MF 0,25
o AB _BE . BAE = MAF

AM MF 0,25

AB AE 0,25
==

AM AK
Va BAM = BAE + EAM = MAF + EAM = EAK 0,25

0,5

Chu y: - Moi cach giai khac dung van cho diém téi da.
- biém khéng lam tron.
- Hinh v& sai khéng chdm phan chiing minh.




