SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI THCS CAP TINH
SOC TRANG Nam hoc 2024-2025

Pé thi nay cé 01 trang

PE CHINH THUC

Mon: TOAN
(Thoi gian lam bai 150 phit, khdng ké thoi gian phdt dé)

XX 1347 —x—4/x+3+7
NN N AN T

Bai 1: (4,0 diém) Cho biéu thuc A= , VOi x>1.

a) Rut gon biéu thuc A.
b) Tim gia tri nho nhit cua biéu thire T = A+ x.
Bai 2: (4,0 diém)
a) Tim tat ca cac cap sb nguyén (X; y) thoa man diéu kién X° —Xy —5x+y+5=0.

2 14 7
4"+ 11 13 s6 nguyén to.

b) Tim sb tu nhién n dé
Bai 3: (4,0 diém)

a) Gii hé phuong trinh {XZ —Xyyt=t

X—y>+xy’ =1

b) M6t quan ca phé & Soc Trang sap khai truong dang nghién ctru thi truong dé dinh gia ban
cho moi ly ca phé. Sau khi nghién ctru, nguodi quan ly thay rang néu ban voi gia 15000 dong mot
ly thi mdi thang trung binh s& ban dugc 40001y, con tir mirc gia 15000 dong ma cr ting gia
thém 1000d6ng mdi ly thi mdi thang s& ban it di 2001ly. Biét chi phi nguyén vat liéu dé pha mot
ly ca phé 12 5000d6ng. Hoi cira hang phai ban mdi ly ca phé véi gid bao nhiéu dé dat loi nhuan
16n nhat?
Bai 4: (4,0 diém) Cho tam gidc ABC nhon (AB < AC), cac duong cao AD, BE, CF dong quy
tai H, goi P, Q lan luot 14 hinh chiéu ciia D trén AB, AC.

a) Chimg minh tr gisc APDQ va BCQP ndi tiép.

b) Goi J 1a giao diém ciia PQ va DF. Ching minh J 1a trung diém DF.

¢) Goi M 1a diém ddi xing voi H qua B, N la diém ddi xing véi H qua C. Pudng thang
MF cit AC tai K, dudng thang NE cat AB tai L. Chirng minh AD vudng goc voi LK.
Bai 5: (4,0 diém)

a) Cho tam gidc ABC vuéng tai A, AB=3cm, AC=4cm. P la diém bat ky trén canh
AB, dudng tron ngoai tiép tam gidc BPC cit doan thang AC tai Q. Goi H, K lan luot 1a hinh
chiéu cia P, Q trén BC. Tinh HP + PQ + QK.

b) Cho 33 diém ndm trong mot hinh vudng c6 canh 8 cm. Chung minh rang ludn ton tai 3

diém trong 33 diém trén 1a 3 dinh cia mot tam giac c6 dién tich khéng 16n hon 2cm?.

Ho tén thi sinh: ..., SE BA0 dANN: e
Chir ky cia Can bo coi thi 1: .................... ; Chit ky cua Can bd coi thi 2: ...oooviieiiiiiiieeeeeee,
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SO GIAO DUC VA PAO TAO  KY THI CHQN HQC SINH GIOI THCS CAP TINH
SOC TRANG Nim hoc 2024-2025

PE CHINH THUC
Mon: TOAN
(Thoi gian lam bai 150 phit, khdng ké thoi gian phdt dé)
HUONG DAN CHAM
(Hudng dan cham cé 06 trang)

Bai Pap 4n Pi¢m

1
Cho biéu thirc A:\/X+4\/m+7—\/x—4\/m+7
X EV2X—1 +4/x—/2x—1
a) Rut gon biéu thuc A,
Véi x>1, taco

\/x+4\/x+3+7 =\/x+3+4\/x+3+4 =JX+3+2.
IX=4Jx+3+7 :\/x+3—4\/x+3+4:‘\/x+3—2‘:\/x+3—2.

Ix+V2x-1 = %\/ZX—1+ 2J2x—1+1= %(sz—l +1).

«/x—\/2x7—:%\/Zx—l—zmﬂ:%‘M—l‘:%(m—l).
Jx+3+42-x+3+2 4

Khido A= =

\/25(\/2x—1+1+\/2x—1—1) a2

b) Tim gi4 tri nho nhat cua biéu thie T = A+ X
4
Jix—2
2 2 4x-2 1
“Jax—2 Jax—2 4 2
Ap dung bt dang thirc Cauchy, ta co
2 2 4x -2
- - >
Jax—-2 J4x-2 4

, Vo1 X >1. 4,0

T=

+ X.

\/ 2 2 4x-2
33 . )
JAx—2 Jax-2 4

Khid(’)TZ%.

Dau “=" xay ra khi va chi khi 2__ ox=3
4x-2 4 2

. . ) 3
Vay gia tri nho nhatcia T la % khi X = >

2 |a) Tim tat ca céc cdp s6 nguyén (X;y) théa man diéu kién
4,0

x> =Xy —5x+y+5=0.




Bai Pap an

Tac6 (x-1)y=x*-5x+5 (1).
Khi x =1. Phuong trinh (1) tr¢' thanh 0 =1 (v0 ly).
Khi x #1. Phuong trinh (1) twrong duong véi
y- x> —5x+5 oy=x_4+ 1

x—1 x—1
Ma x, y 1a s6 nguyén nén x—1 13 wdc cia 1.
x-1=1 {X:Z:y:—l

<

Khi do
Xx-1=-1

x=0=y=-5
Vay céc cip so nguyén (X; y) thod man bai toan 1a (2; -1), (0; -5).

b) Tim s6 ty nhién n d& 4" +1 1a sé nguyén t3.

Véi moi s ty nhién n, tacd n®+n=n(n+1) ludn la s6 chén.

Tach 4" ™ 41=4.4""" 41,
Ma 4=—1(mod 5).

= 44" +1=4.1+1=0(mod 5).
Hay 4" ™ +1!5 wneN.

Do d6 4™ ™ +1 1a s nguyén t6 khi 4" " +1=5,
n=0

n=—1(|o§1i)'

+n+1

2
< 4" —4d=n’+n+l=l<n*+n=0<

Vay 4" +1 1a s nguyén t6 khi n=0.

x> —xy?+y*=1 (1)

a) Giai hé phuong trinh :
x—y?+xy’=1 (2)

Tacd (2) < x—1+(x-1)y*=0
<:>(x—1)(y2+1)=0

< x=1(do y*+1>0).

Véi x =1, phuong trinh (1) tré thanh

y=0
—y2+y4=0<:>y2(—1+y2)=0<:> y=1.
y=-1

Vay nghiém cua hé phuong trinh da cho la (l; l), (l; —l), (1; 0).

b)ﬂ Mot quan ca phé & Soéc Tring sap khai truong dang nghién ciru thi tru’(‘)‘r’lg
d§ dinl} gia ban cho moi ly 0:21 phé. Sau khi nNghién ciru, nguoi quan ly thay
rang néu ban véi gid 15000 dong mot ly thi moi thang trung binh s€ ban dugc
40001y, con tir mtrc gia 15000 dong ma cr ting gia thém 1000d6ng mdi ly
thi mdi thang s& ban it di 200ly. Biét chi phi nguyén vat liéu dé pha mot ly ca
phé 1a 5000d6ng. Hoi cira hang phai ban mdi ly ca phé véi gia bao nhiéu dé
dat 1oi nhudn 16n nhét?




Bai

Pap an

Piém

Goi X (nghin dong) 1a so tién tang thém khi ban mdi ly ca phé (x > 0).

S ly ca phé ban dugc 1a 4000 —-100x (ly).

Loi nhuan thu duoc la

(15 + x)(4000 — 200x) —5(4000 — 200X ) = ~200x? + 2000 +40000 (nghin

dong).
Ta cd —200x2 + 2000x + 40000 = —zoo(x2 —10x — 200)
~—200| (x~5)" - 225 | < 45000.

Dau “=" xay ra khi va chi khi x—5=0 <> x =5.
Vay cira hang ban mdi ly ca phé 20000ddng thi dat duoc loi nhuan 16n nhat.

Cho tam giac ABC nhon (AB < AC), cac duong cao AD, BE, CF dong quy
tai H, goi P, Q lan luot 14 hinh chiéu cua D trén AB, AC.

4,0

a) Chirng minh tr gi\c APDQ va BCQP ni tiép.

A

Talai co6 APD = AQD =90°.

Khi d6 APD + AQD =180°.

Suy ra tir gidc APDQ ndi ti€p dudng tron.

Do d6 AQP = ADP.

Ma ADP = PBC (cung phu BDP).

Nén AQP =PBC.

Lai c6 AQP + PQC =180° = AQP + PBC =180°.
Suy ra tr gidc BCQP n0i tiép.

b) Goi J 1a giao diém ciia PQ va DF. Chirng minh J 14 trung diém DF.




Bai Pap 4n Pi¢m
A
E
F Q
H R
J
P
B D C

Goi R la giao diém cia PQ va FC.

Tacé FCB = PDB (dong vi).

PDB = BAD (cung phu ABD).

BAD = PQD (cung chin PD).

Suy ra FCB = PQD. Do d6 ti gidc RQCD ndi tiép.
Vi thé DRC = DQC =90° hay DRF =90°.

Khi d6 DPF = PFR = DRF =90°.
Suy ra tir gidc DPFR 1a hinh chir nhat.
Ma J la giao diém ciia PQ va DF nén J 1a trung diém DF.

¢) Goi M 1a diém d6i xtimg v6i H qua B, N 1a diém d6i xing v6i H qua C.
Puong thaing MF cit AC tai K, duong thang NE cat AB tai L. Chimg minh
AD vuong goc véi LK.

Taco BFC = BEC =90°.

Khi d6 F va E cung nhin BC mét goc 90°.
Do d6 ti giac BCEF ndi tiép.

Khi d6 AEF = ABC.

Tac6 AHFB ddng dang tam giac AHEC.

Suy ra AFBM ddng dang tam gidc AECN.




Bai

Pap an

Piém

Do d6 BFM =CEN = KFL = LEK.
Suy ra tor gidc LKEF ndi ti€p.

Khi d6 ALK = AEF.

Ma AEF = ABC.

Suy ra ALK = ABC nén LK //BC.
Ma AD 1 BC nén AD L LK.

a) Cho tam giac ABC vudng tai A, AB=3cm, AC =4 cm. P la diém bat
ky trén canh AB, dudng tron ngoai tiép tam gidc BPC cit doan thang
AC tai Q. Goi H, K lan luot 1 hinh chiéu cia P, Q trén BC. Tinh
HP + PQ + QK.

4,0

Goi D 1a hinh chiéu cua A trén BC; R la giao diém cia PQ va AD.
Tacé BC =+ AB? + AC? =32 + 4 =5 (cm).

_ABAC_34_, 4 (cm)

BC 5

Taco ABC = AQP (BPQC tir giac ndi tiép).

ABC = DAC (cung phu ACB).

Do d6 DAC = AQP.

Khi d6 AARQ can tai R nén RA=RQ (1).
Taco ACB = APQ (BPQC tur giac noi tiép).

ACB = DAB (cung phu ABC).

Do d6 DAB = APQ.

Khi d6 AARP can tai R nén RA= RP (2).
Tu (1) va (2), ta duge R 1a trung diém PQ va QP =RP+RQ=2RA (3).
Ma PH //QK (cung vudng BC) nén tir giac HPQK la hinh thang.

Lai ¢c6 R la trung diém PQ va RD L BC nén RD la duong trung binh ciia
hinh thang HPQK.

Do d6 HP +QK =2RD (4).
Tir (3) va (4), ta dugc HP + PQ+ QK =2(RA+RD)=2AD =4,8 (cm).

AD

b) Cho 33 diém nam trong mot hinh vudéng c6 canh §cm. Chimg minh rang
lubn ton tai 3 diém trong 33 diém trén 13 3 dinh ctia mot tam giac c6 dién tich
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Bai Pap 4n Pi¢m

khong 16n hon 2cm?.

Chia hinh vudng thanh 16 hinh vuéng nho, mdi hinh vuéng nho c6 canh 2cm
(nhu hinh v§).
Theo nguyén 1i Dirichlet s& c6 3 diém trong 33 diém da cho nam trong hoic
trén canh cua hinh vuoéng nho (hinh vuéng canh 2cm).

A B Xét 3 diém M, N, P nam trong hinh
vudng ABCD c6 canh 2cm.

P Xét cac dudng thang v& tir M, N, P song

S‘ song v6i AD. S& c6 mot dudng nam giira
M _ hai duong kia, khong mat tinh tong quat,
H gia st NS // AD.
Ké MH va PK vudng goc NS. Taco

Sune = Sums + Swep :%(MH.NS +PK.NS)

D C :%NS(MH+PK)S%AB.AD:2.

Ghi chii: Thi sinh ¢6 thé gidi theo cdch khdc. Néu ding vin cho dii sé diém theo quy dinh
cuia tung bai.



