PHONG GIAO DUC VAPAO TAO  KY THI CHON HQC SINH GIOI HUYEN LOP 9
HUYEN NAM DAN NAM HOC 2023-2024
PE CHINH THUC MON: TOAN

Thoi gian lam bai: 150 phut

Ciu 1: (5,0 diém):
1. Tinh A=y7 +4V3 -4 —-2V3
.2 . _2+5Vx | 2vx x4l
2. Cho biéu thu’cq A= x Tz h (Véix = 0; x #4)
a) Rut gon biéu thirc A.
b) Tim cac s6 hitu ty x d€ A c6 gia tri nguyén.
Ciu 2: (4,0 diém )
a) Tim nghiém nguyén cua phuong trinh: 2x? — y? + xy —8x — 5y +3 =0
b) Cho 2 sb tu nhién y >x thoéa méin (2y — 1)? = (2y — x)(6y + x)
Chung minh 2y — x 14 s6 chinh phuong.

¢) Cho 3 sb thuc duong x,y,z thoa min x + y + z = 3. Tim gia tri nho nhat cta
, 2 2_ 2
biéu thire: M =202 2V, X1
1+y 1+z 1+x
Ciu 3: (4,0 diém) Giai cac phuong trinh sau:
a) V1—4x+4x2=5—x
9 2x
b Etms !
Cau 4: (6,0 diem)
Cho tam giac ABC nhon, duong cao AH. Goi M, N lan Iuot 1a hinh chiéu cua H
trén AB, AC.
a) Ching minh AM.AB = AN.AC
b) Biét AH =h; A = «. Tinh d6 dai MN theo h va «.

¢) Trong trudng hop A = 90°, chimg minh 2ot = ¥N

) HB.HC  BC
Cau 5: (1,0 diém)

Cho 2023 s6 ty nhién bat ky. Ching minh rang trong s6 cac sd d6 co mot sb chia
hét cho 2023 hoic c6 mot sé sb ma tong cua cac sd Ay chia hét cho 2023.
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PAP AN VA HUONG DAN CHAM

A ¢ e Biéu
Cau | Y NoQi dung didm
Cau 1(5,0diém):

1. Tinh A=J7+4V3 -4 —-2V3
2. Cho bibu thire 4 = 22F 4 VX VB i 0> 0, x 2 4
i 4—x Vx+2  2—x
a) Rut gon biéu thuc A.
b)Tim cic s6 hiru ty x dé A c6 gia tri nguyén.
L A=V7+4V3 -4 —2V3=2+/3-V3+1=3
2,04 2.0
2a A_2+5x/§+ 2Vx  Vx+1l _ 3vx
2.0d T 4-x  Ax+2  2—Vx  Vx+2 20
1 V61 moi x thoa man BDKXD, ta co:
5,0d A= j;fz —> AVX +2A = 3Vx => (2— AWx =A +1
2b | 24 0,5
=> X =—
1,0d 3-4
> 0< A<3 05
Vi A nguyén nén A =0; 1.;2 ’
Thay vao tim dugc x =0; 1; 16.(TM)

Ciu 2 (4,0 diém )

a)Tim nghiém nguyén ciia phwong trinh : 2x?2 —y?> + xy —8x -5y +3 =0
b) Cho 2 s6 tw nhién y > x théa man (2y — 1)% = (2y — x)(6y + x)

Chirng minh 2y — x 14 s6 chinh phwong.

¢) Cho 3 s6 thuc dwong x,y,z théa médn x + y + z = 3. Tim gi4 tri nhé nhat ciia
1\/[_yz+x+1__zz—y+1 x2+z+1

biéu thire:

1+y?2 1+z2 1+x2
2x2—y2+xy—8x—5y+3=0 1,0
a | Phan tich duoc (x +y—1) 2x—y —6) =3 0,5

1,5 | Giai ra duoc: (x;y) € {(1; —1); (1; —3)}

5 2y = 1)* = 2y —x)(6y + x) ,
5.0d Vi 2y — 1 14 s6 chinh phuong 1€ => x 1a s 1¢.
’ Goid=(2y —x)( 6y +x) v6id € N; d 1é.
b . :
154 {2y—x:dz>{ 2y —x+6y+x:id :>{8y5d
’ 6y +x:id 32y —x)—(6y+x):d —4x i d
yid 1,0
:>{ .
x:id

Mit khac tir gia thiét => (2y — 1)? i d?=>2y-1:d




Mayid=> 1id=>d=1.Dod62y—x lasb chinh phwong. |0,5
M _yZi4x+1 _ Z°—y+1  x%+z+1 _ X y z_ 1
1+y?2 1422 1+x2 1+y2  1+z%Z  1+x2
2 2
Taco: — + xy2=x=> x2=x—xy2
1+y 1+y 1+y 1+y
Yy yz? z_ _ zx?
Tuong tr: 1+z2 Y- 1+z2’ 1+x2 z- 1+x2
_ xy? yz? zx?
c M=(x+y+2) 1+yz+1+22+1+x2)+1
_ xy? yz? zx?
Lo =4-( 1+y? * 1+z2 1+x2)
2 2 2 2
Ma =2 > < = Tuong tu yzz < E; sz <=
1+y 2y 2 1+z 27 1+x 2
> M= 4-(Z+Z+5)
2 2 2
Mit khac talai c6 (x +y + 2)? = 3(xy + yz + zx)
= (Xy tyz+2zx) < 3
EI>M24—%=S.Déu“=”xéyra¢>x=y=z=l. 1,0
Céu 3 (4,0 diém) Giai cac phwong trinh sau:
a) Vi—4x+4x2=5—x
9 2x
b) = =1
) 2t V2x2+9
V1 —4x + 4x2 = 5 — x (DKXD: R)
& 1-2x| = 5-x (1)
& I THI:x<-=>x=-4
2,0d L 2 1,0
TH2:ESxS5 = x = 2.
Vayx=-4;2 1,0
9 2x
2t 5as = 1 (1) (BKXD: x # 0)
; (1) 9.V2x2 + 9+ 2x3=x2.4/2x2 + 9
- 2 _
4,0d Dathx +9=a 1’0
= 9a+2x3=x%a
b = 9a + x(a? - 9) = ax?
2,0d = (a—x)(9 +ax) =0=>a=x hodc ax =-9.
THI: a=x =>+/2x2 + 9 = x => phuong trinh v6 nghiém.
TH2: ax = -9 =>x.V2x2 + 9 =-9 . Giai ra dugc x = %ﬁ
. -3v2
Vay pt c6 nghiém x =——
dy p ghiem X =— 1.0

Ciu_4: (6,0 diem)

Cho tam giac ABC nhon, dwong cao AH. Goi M, N lan lwot 13 hinh chiéu cia H




trén AB, AC.

a. Chung minh AM.AB = AN.AC
b. Biét AH = h; A = . Tinh @ dai MN theo h va .

c. Trong truwong hop A =90, ZIZ:Z = IZ—Z
A
K
M
C
B H
a Theo hé thitic vé canh va duong cao trong tam giac vudng => 2,0
20 AH? = AM.AB = AN.AC. Do d6 AM.AB = AN.AC
_ __MN _AM _AN .~ _ AM.BC
AAMN~ AACB (c.g.c) => il (*)>=> MN " (1)
Tu C ké CK vudng géc voi AB tai K.
5 Ta ¢6: Sinoc = Sin A = <&,
6,0 b Ac _ .
2.0 Mait khac: AAHM~ACBK (2 tam giac vuong co MAH = BCK, vi
" | cling phy goc B) => 22 = Z2=> AM.CB = AH.CK (2)
Tir (1)(2) suy ra MN = 2225 = AH. Sin A = h Sinc 2,0
Tfr(*)tacé)@:A—M; My -4
BC  AC’ BC  AB
2
N sz2 _ AMAN __ AB.f;C _ AM.AZN 3)
BC AB.AC BC MN
Ma tam giac ABC vuong tai A => AH.BC = AB.AC va
Y AMHN 1a hinh chit nhat.
2,0 Nén tr (3) suy ra A:fzc = Ag I‘\‘;‘ZN
Va{ AM.AN = HM.HN
AH? = MN? = HB.HC
HM.HN _ AH _ MN 20

HB.HC BC  BC




Cau 5.1 diém)
Cho 2023 s6 tw nhién bat ky. Chirng minh riang, trong s0 cac s6 d6 c6 mdt sb chia
hét cho 2023 hodic c6 mot s6 s6 c6 ma tong ciia cac so Ay chia hét cho 2023.

Caus
1,0d

Goi1 2023 s6 di cho la a;; az; ...a2023.

Xétday Si=a;;So=ai+az; ...; Saoz=ar +ax+ ... +axs.

Chia tat ca cac sd hang cua ddy cho 2023 ta c6 cac trudong hop
sau.

THI1: Néu c6 1 s6 hang nao ctia day chia hét cho 2023 thi bai toan
duoc chung minh.

TH2: Néu khong c6 sb hang nao cua day chia hét cho 2023 thi vi
c6 2023 phép chia ma sb dl}’ chi gém 1;2;3;...;2022, dordé theo
nguyén ly Dicricle c6 it nhat 2 s6 hang cua day c6 cung s6 du khi
chia cho 2023. Goi 2 s6 hang d6 1a S; va Sj; khong mat tinh tong
quat,gidsu 1 <i <j < 2023

Si=arta+... +a;Sj=arta+.

Lac do Sj—Si:2023 =>aj+1 + 4! 2023. Tu do6 ta cd dpem.

0,5

0,5

Luu y: Thi sinh lam cdch khdc ding van cho diém toi da.




