PHONG GIAO DUC VA DPAO TAO PE THI CHON HQC SINH GIOI LOP 9

THANH OAI Nim hoc 2023-2024
—— - Moén: TOAN

[ DE CHINH THUC] Ngay thi: 09/11/2023

(Dé thi gom 01 trang) Thoi gian lam bai: 150 phut

Cau I (5 diém)

1. Cho biéu thirc: P = (

2x+1 NETEE I O T N
\/?—1_x+\/;+1}(\/;—1+ I-x j
a) Tim diéu kién x4c dinh va rit gon biéu thirc P.
, e ) 8
b) Tinh gia tri ctia P khi x = m .
¢) Tim s6 tu nhién x dé P c6 gia tri 1 sd nguyén t6.
2. Cho s6 thyc x, y, z d6i mot khac nhau, théa man x* =3x-1;y° =3y —1;z° =3z -1
Chtng minh rang: x> +)* +z° =6
Cau II (5 diém)
1. Tim sb nguyén x, y biét rang: 2* + 255 = y*
2. Giai phuong trinh: 4+/x+1=x>—5x+14
Céu III (3 diém)
1. Cho céc sO nguyén a va b thoa man S=a®+b* +ab+3(a+ b)+ 2023 chia hét cho 5.

Tim s6 du khi chia a—b cho 5
2. Cho a, b, ¢ 1a do dai ba canh cuiia tam giac c6 chu vi bang 2. Tim gi4 tri nhé nhét cta
bidu thie §=— 9, 9%

b+c—a c+a-b a+b-c
Cau IV (6 diém)
Cho tam gidc ABC vudng tai 4 ¢6 dudng cao AH cit trung tuyén BE tai D. Goi M, N lan
luot 14 hinh chiéu cua 4 1én cac duong thang CD, BE. Ching minh:

a. BE.EEN = EM* va AC.sin B+ AB.sinC = BC

b. HMC = EHA

c. BM vudng goc voi MH

Cau V (1 diém)

Trong mit phang cho 8093 diém ma dién tich cia moi tam giac véi cac dinh 1a cac diém

dd cho khong 16n hon 1. Ching minh rang trong sd cac diém di cho c6 thé tim duogc

2024 diém nam trong hoac nam trén canh cta mot tam giac c6 dién tich khong 16n hon 1.

- Hét -
(Cén bé coi thi khéng gidi thich gi thém. Thi sinh khéong diing mdy tinh cam tay)

Ho t&n thi SINh: ... s Sé bao danh: ............



HUONG DAN CHAM THI CHON HQC SINH GIOI LOP 9
Nim hoc 2023-2024

Mén: TOAN
Céu I (5 diém)
1. bBKXD: x>0 va x#1;x#4. 0,25
a)P= el . 1,25
Jx -2
b) P= 7+35 ' 1
4
c)Taco: P=1+ 3
Vx-2 0,25
Néu x khong 13 s6 chinh phuong thi P khong 13 s6 tu nhién: loai, suy ra x 13 s6 chinh 0.5
phuong dan dén \/; 1a s6 tu nhién. ’
Dé P o gié tri 1a s ty nhién thiv/x -2 e U (3)=1{1;3}, giai rax 0,25
Dé P 1a s nguyén to thi x = 25 0,25
2. Trir vé vé6i vé cua 3 ding thuc ta c6:
x' =3x-1 x' =y’ =3(x-y) x> +xy+y° =3()
Y =3y-1:y' -2 =3(y—2) &<y +zy+z° =3(2) 0,5
2’ =3z-1 2> —x’ =3(z-x) x> +xz+2z> =3(3)
tror (1) cho (2) taduoc (x—z)(x+y+2)=0 x+y+2z=0 0,5
cong (1);(2);(3) tacd 2(x* +y* +z°)+xy + yz+xz2 =9 (*)
C s _ x4yt 4z \ . 0.5
ma tir x+y+z=0 suy ra xy+ yz+xz =— 5 thay vao (*) ta co dpcm )
Céu II (5 diém)
1. 2" +255=y7
N@;u x < 0: loai do y nguyén 0,25
Néu x =0 thi y=+16 0,5
Néu x = 1: loai do y nguyén 0,25
Néu x>2: VT chia4 du 3 suyra VP I¢, nén y I&. |
béat y =2k +1(k € Z)suy ra VP chia 4 du 1 (vo ly)
Vay cap so (x;y) 1a (0;16) va (0;-16)
2. Diéu kién x>1.
P =5x+14—dx+1=0 X —6x+9+x+1-4/x+1+4=0 1,5
x=3=0
o (x=3) +(x 1—2)2=0@ & x=3(TM)
x+1=2 1,5




Vay nghiém ctua phuong trinh 1a x=3.

Céau III (3 diém)

1.Taco S=a’+b’+ab+3(a+b)+2023 chia hét cho 5 nén ta duoc

42’ +4b’ +4ab+12(a+b)+12:5< (2a+b+3) +3(b+1)':5 0,25
bat x=2a+b+3;y=b+1 thi ta dugc x* +3y*:5.
+ Néu y® chia hét cho 5, khi d6 x° cling chia hét cho 5. Tir d6 ta duogc
1
2a+b+3)i5 [2a+b+3i5 [2a+b+3i5 .
(2a+b+3) _ jfarhEe .. =(2a+b+3)—-(3b+3):5
(b+1)i5 b+1:5 3(b+1)i5
Tir d6 ta dugc 2(a—b):5=a—b:5. Do d6 du trong phép chia a—b cho 514 0.
+Néu y* chia cho 5 du 1, khi d6 x* chia cho 5 du 2: vo ly. 0.25
+Néu y* chia cho 5 du 4, khi d6 x* chia cho 5 du 3: vo ly.
Vay du trong phép chia a—b cho 514 0.
0,5
28530 4li[ 320 g6 )i[ T2 136]-56
b+c—a c+a-b a+b-c
2 2 2 05
&85 =(a+b+c) r 4 L6 -56 ’
b+c—a c+a-b a+b-c
(2+4+6)
=85> (a+bh+c) 7 —56=88 <> S>11 0.5
a+b+c ’
DAu “=” xay ra khi a =§,b=z,c=l
6 3 2
Céu IV (6 diém)
B
1. Chirng minh ME>=AE*=EN.EB 1,5
2 2
AC.sinB+ AB.sinC = AC + AB” _ BC 1.5
BC BC ’
2. Kéo dai AM cat BC tai K.
Chung minh AKMC ~ AKHA(g - g) suy ra AKMH -~ AKCA(c—-g—¢) 0,5

:@:@:Iﬁ:@:@ (do tam giac AHE can tai E)

3.Do EC? = ME? = EN.EB (c/m ciu a)




EC EB

nén — — AENC - AECB = ECN = EBC(l)
EN EC 0.5
C6 ADNA - ADHB = DN :D—A(Z) ADCH - ADAM = be :D—A( 3)
DH DH DM
Tu (2),(3) suy ra
1;1(\:] bM — ADNC ~ ADMB = NCD = MBD = ECD = MBH 4) 0,5
Do HMC = HAC (c/m cau b) nén ADMH ~ ADAC(g - ¢) = MHA = MCA (5)
\ \ 0,25
Tu (4) va (5) suy ra:
MHA = MBH = MBH + MHB =90° = BMH =90° = BM L MH 0,25
CauV (1 diém) , q q
Goi AjA; 12 hai di€ém xa nhau nhat trong cac diém thudc tap hgp 8093 di€ém da cho .
Gia sir A, la diém cach xa doan thang A A ; nhat. Khi do:
Tam gidc A A, A, 12 tam gidc 16n nhat va c6 dién tich khong 16n hon 1 0,5
V& cac duong thang di qua cac diém A, A i Ay lan luot song song véi cac canh cia
AAA A, , cac dudng thang nay cat nhau tao nén 4 tam giac nho bang nhau va mot tam
giac 1on chira ca 4 tam giac nho.
Tam giac 16n ¢6 dién tich khéng qua 4 don vi. Do d6, tam giac 16n chua tat ca 8093 05

diém da cho, 8093 chia cho 4 dugc 2023 va du 1 1 nén theo nguyén 1y Dirichle suy
ra c6 it nhét 1 trong 4 tam giac c6 chtra 2024 trong 8093 diém di cho.

(Luu y: Thi sinh ¢6 thé lam bai theo cdch khdc, diing van cho diém téi da)




