PHONG GD&PT QUYNH LUU PE THI CHON POI SO TUYEN HOQC SINH GIOI
LOP 9 NAM HOQC 2024 - 2025

PE CHINH THU'C Mén thi: TOAN

(Bé thi 6 01 trang) Thoi gian thi: 150 phat (Khéng ké thoi gian giao dé)

Cau 1: (2,0 diém)
1

a. Cho a, b, ¢ 1a cac sb nguyén thoa min ; + PR

Chuang minh a2 + 4b? + 9¢? 1a s6 chinh phu‘crng.
b. Giai phuong trinh nghiém nguyén duong:
3(x2+y?) —5x+y)=0
Cau 2: (6,0 diém)
a. Giai phuong trinh:
x>+ 1)+ (Bx+2)x*+3x=0
b. Giai h¢ phuong trinh:
{3){2 + 4y? = 20 — 2xy
(x—y)(4x?+5y2—-20)=1
Cau 3: (2,0 diém)
Cho a, b, ¢ 1a d6 dai 3 canh cua mot tam giac. Chiing minh rang:
3a+b 3b+c 3c+a >
2a+c  2b+a  2c+b T

Cau 4: (7,0 diém)

Cho hinh vuong ABCD, O 1a giao diém cua hai duong chéo AC va BD. Goi M 1a diém
trén canh BC, N 1a diém trén canh CD sao cho MAN = 45° (M khong tring B va C).
AM cit DC tai |. BD cat AM tai E.

2
a. Chtng minh cos?CAN + ﬁ =1

b. Chuang minh AB2 + DN2 = 2AE2
c. Goi P 1a giao diém cia OM va Bl. Ching minh cac duong thang AB, DM va CP dong
quy.

Cau 5: (2,0 diém)

Trong mot chiéc hop co 100 tam thé giéng nhau, dugc danh sO ty nhién lién tiép tir 10 dén
109. RGt ngau nhién mot tam theé tir trong hop. Tinh x4c suét cua cac bién cd sau:

a. A: Rut dugc tam thé ma tong cac chir sb trén the do 1a mot sé chinh phuong.

b. B: Rut dugc tim thé ma ghi s6 16n hon hoic bang hai chir s6 tan ciing caa s 72026,
Cau 6: (1,0 diém)

M®bi diém trong mat phang dugc t6 boi mot trong hai mau xanh hodc do. Chang minh rang
tén tai mot tam gi4c nira déu (tam giac vudng cd mot goc 60°) cb canh huyén bang 2025 va 3
dinh duoc tdé cung mau.

Hoténthisinh: ... Sdbaodanh: ......oovveiiiii,
Thi sinh khong dwoc su dung tai liéu, giam thi coi thi khong giai thich gi thém.



HUONG DAN CHAM PE THI CHON POQI TUYEN HQC SINH GIOI

LOP 9 NAM HQC 2024-2025
M6n: TOAN

(Hpi dong chim thi cé hwong din chim chi tiét rieng sau khi thong nhdt)

Cau Noi dung can dat Pi¢m
Cau 1: la Cho a, b, ¢ Ia cdc s6 nguyén théa man - + — = —
2.0 diém | 1.0 diém L I L
Ching minh a* 4+ 4b“ 4+ 9c¢“ 1a s6 chinh phuvong
11 1 _2b+a 1
At "™ e 0.25
6bc + 3ac = 2ab
2ab—6bc—3ac=0
2(2ab — 6bc —3ac) =0
a? + 4b? + 9¢? = a%? + 4b? + 9¢? + 2(2ab — 6bc — 3ac) 0.25
= (a+ 2b — 3c)?
Vay a? + 4b? + 9¢? 12 s6 chinh phuong 0.25
1.b Gidi phwong trinh nghiém nguyén dwong
1.0 diém 3x*+y*) —-5(x+y)=0
3(x2+y?)—-5kx+y)=0
x(3x—5) =y(5 —3y) 0.25
- Néu3x—5>0,thi5— 3y > 0,
suyray = 1 (viylaso nguyén dwong)
voiy=1thix=2 0.25
- Néu3x—5<0, suyrax = 1vixnguyén duwong
voix=1thiy =2 0.25
Vay nghiém nguyén dwong ctia phwong trinh 1a (1;2), (2; 1)] 0.25
Céu 2: 2.a Giai phwong trinh
6.0 diém | 3.0 diém x*+1)?+(Bx+2)x*+3x=0
X2+ 1)+ (Bx+2)x*+3x=0
X2+ 1)2+3xx*+1)+2x*=0 0.5
X2+1+x)2+1+2x)=0 1.0
Néu x? + 1 + x = 0 ( phwong trinh v nghiém) 0.5
Néux?+2x+1=0, x=1
Vay nghiémcuia phuong trinh la x = 1 1.0
2.b Giai h¢ phwong trinh
3.0 diém {3x2 + 4y? =20 — 2xy
(x—y)(4x%? + 5y%> —-20) =1
3x2 +4y2=20—-2xy (1)
{(x —y)(4x? + 5y%2 —20) =1 (2)
Tu phuong trinh (1), ta dugc 3x? + 4y? + 2xy = 20
Thay vao phuong trinh (2) , 0.5
(x—y)(dx® +5y* —3x* —4y?> —2xy) =1

2




(x—y)*=1suyrax=y+1
Thay vao (1),
3(y+1)>+4y*+2(y+ 1)y—20=0
9y2 +8y—17 =0

17
y = 1 hodacy = )
y=1thix=2
17 8

Vay hé phwong trinh c6 hai nghiém (2; 1), (

8_ 17)
9’ 9

0.5
0.5

0.5

0.5

0.5

Céau 3
2.0 diém

2.0 diém

Cho a, b, ¢ 1a d§ dai 3 canh ciaa mot tam giac. Chirng minh
rang:
3a+b 3b+c 3c+a

>4
2a+c+2b+a+2c+b_

3a+b 3b+c 3c+a

pat P =
a 2a+c+2b+a+2c+b
_3a+b 3b+c 3c+a

_2a+c_1+2b+a_1+2c+b_1
_a+b—c b4+c—a c+a-—b

2a+c * 2b+a * 2c+b
_ (@tb-0)y N (b +c—a)?
"~ (a+c)(@a+b—-c) (@b+a)b+c—a)
N (c+a—b)?
(2c+b)(c+a—b)

e r 2 2 2 2 5
Ap dung bét ding thie & + 2 + & > &0*9
x y z X+y+z

_ (@tb-0)y N (b +c—a)?

~ (2a+o)@a+b—-¢c) (@b+a)b+c—a)
N (c+a—b)?

(2c+b)(c+a—b)

>(a+b+c)2_

“(@+b+0)?

SuyraP > 4.

Diu = xdyrakhia=b =c

P-3

P—

0.25

0.25

0.5

0.5

0.5

Céau 4
7.0 diéem

A B K




4.a9
2.5 diéem

ABZ

Al2 =1

Chirng minh cos?CAN +

Ta cd CAN + CAM = 45° MAB + CAM = 459,
CAN = MAB , MAB = AID ( so le trong)
DI

CAN = cosAID = —
CoS COoS Al

2CAN = DI*
cos =0

— AB? DI? AB?
cos“CAN + NE =A12 + ALZ

_D12+AB2_DIZ+AD2_
A2 T A2

0.5
0.5

0.5

0.5

0.5

4b
2.5 diém

Chitng minh AB% + DN? = 2AE?

Chung minh dugc: AANC ~ A AEB(g — g)
AN AC
AE  AB
Chtng minh dugc: AANE -~ AACB(c—g—~c¢)
AEN = ABC = 90°
Tam giac AEN vuong can tai E
2AE? = AN? = AD? + DN? = AB? + DN?

1.0

0.5

0.5
0.5

4.c
2.0 diem

Goi P Ia giao diém ciia OM va Bl. Chirng minh céc dwong
thang AB, DM va CP dong quy.

Goi giao diém cua AB va DM la K
Can ¢/m:C,P,K thang hang
Ké CP’ vudng goc voi Bl tai P’.Can ching minh O,M,P’
thang hang
Tacéd : ABCP’' —~ ABIC(g — g),suy ra BC* = BP'. BI
Lai c6: ABOC - ABCD(g— g), suy raBC? = BO.BD
BO.BD =BP’.BI
ABOP’ ~ ABID(c — g — ¢) => BP'0O = BDI = 45°
AB/ICl suy ra
AB BMh BC BM
- Mc YT MC
s ABCP’ _ T
Ma ABCP ABIC(g — g),suy ra ST o T Me
BP' BM
CP’  MC
P’M la tia phan gidc cua BP'C
BP'M = 45 °ma BP'0 = 45° suy ra O, M, P'thang hang
P’ trung P suy ra CP vudng goc BI (1)

0.5

0.5

0.5




BK // CD, suyra o=

D BI\I<I/IC

AB /I CI, suyraa=MC
BK _ AB _ BC _

cO _c _c _ BC

=>ABKC -~ ACBI(c — g — c),suy ra BCK = CIB
Suy ra CK vuéng goc Vi Bl (2)

T (1) va (2) suy ra : C,P,K thing hang suy ra dpcm

0.5

Cau 5
2.0 diém

5.a7
1.0 diém

] Tinh xac suat caa blen co: ]
Riit dwoc tAim thé ma téng c&c chir sé trén thé dé 13 mét so
chinh phwong

Trong hop c6 tat ca (109 — 10) : 1 +1 =100 the ma 100 the
nay gidng nhau nén c6 100 két qua c6 thé xay ra va ching
d6ng kha ning.

C6 20 the ma tong céc chit s6 trén the d6 1a s6 chinh phuong
gom
10;13;18;22;27;31;36;,40;45;54;63;72,;79;81,
88;90;97;100;103;108.

X&c suat dé rat dugc thé o tong cac chﬁ: s6 trén the 1a sd

chinh phuong la : P(A) = ﬁ = %

0.25

0.25

0.5

5.b
1.0 diém

Tinh xac suat ciaa bién co:
Rut dwgc tam thé ma ghi so I6m hon hoac bang hai chir so
tan cling cia so 72026

Tacod 74 = 2401, cac sb ¢o hai chir s6 cudi 01 nang Ién luy
thira ndo ciing c6 2 chit 6 tan cing 01
72026 — 74.506+2 — 74.506. 72
= 7%56,49 ¢4 hai chir s6 tan cung 12 49
Suy ra s6 thé c6 s 16n hon hoic bang 49 1a (109-49):1+1=61
Suy ra c6 61 két qua thuan lgi cho bién ¢ B
X&c suat dé lay duoc thé c6 so 16n hon hoac bang hai chit s6
tan cung cua 72%%%|a:

P(B) = —-

100

0.25

0.25

0.25

Céau 6
1.0 diem

M@i diém trong mit phang dwgc t0 béi mgt trong hai mau

xanh hodc d6. Chirng minh rang ton tai mot tam giac nira

déu (tam giac vubng c6 mét goc 60°) cd canh huyen bang
2025 va 3 dinh dwerc t6 cung mau.




1.0diém

B

V& tam giac déu ABC canh 2025. Ba Biém A, B, C
duoc t6 hai mau nén ton tai hai diém duoc td cing mot
mau. Gia st hai diém A, B duoc t6 boi mau do.

V& hinh lyc giac déu ADEBFG.

Néu trong cac diém D, E, F, G ¢6 mot diém mau do ,
gia st E mau do thi tam gidc ABE Ia tam giac nira déu
canh huyén AB =2025 thoa man.

Néu trong cac diém D, E, F, G khong c6 diém nao mau
do tac 1a déu mau xanh thi tam giac EFG thoa man

0.25
0.25

0.25

0.25




Xem thém: PE THI HSG TOAN 9
https://thcs.toanmath.com/de-thi-hsg-toan-9
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