1

SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI CAP TiNH LOP 9
TUYEN QUANG NAM HOQC 2024-2025
Mon thi: TOAN
) ; ) Thoi gian: 150 phat
PE CHINH THUC

Cau 1. (5,0 diém)

x+1l 1 Jx
x+\/_ 2 J_ 1 x+2\/_

a’-2a+3 b*-2b+3
+ >442
b-1 bh-1 \/_

a) Cho sé thuc x>1. Rt gon biéu thuc p=2

b) Cho hai s6 thuc a, b>1. Chitng minh ring

Cau 2. (5,0 diém)

a) Tim tat ca cac gia tri ciia tham s6 m dé phuong trinh x* —(2m-3)x+m?-3m=0 ¢0
hai nghiém phan biét nhé hon 6.

Xy—x+2y-3=0

- hA h \ h

Cau 3. (5,0 diém) Cho tam gidc ABC nhon c6 CA=CB. Ly diém D sao cho ABCD
Ia hinh binh hanh. Trén tia doi caa tia BA lay diém P (P khac B). Gol Q la giao
diém thi hai caa dudng tron ngoai tiép tam gidc ACD vé6i duong thang PD (Q khac
D), R la giao diém tha hai caa duong tron ngoai tiép tam gidc APQ véi duong thang
PC (R khac P), X la giao diém cua duong thang AQ va cD. Chang minh rang:

a) ARC = ACD.

b) Bon diém C,Q,R, X cuing thudc mot duong tron.

¢) Badiém B,R, X thang hang.
Cau 4. (3,0 diém) Cho sb nguyén a thoa mdn a® —1 chia hét cho 43. Chtrng minh
rang A=a*—-a® va B=a-1 cling chia hét cho 43.

Cau 5. (2,0 diém) Cho mot bang 6x6 vudng nhu hinh vé.

a) Khi ta td den 19 0 tuy y cua bang.

Ching minh ring c6 mot hang chia it
nhat 36 den.

b) Khi ta té6 den 9 0 tuy y cua bang.

Chutng minh rang cé thé chon ra 3 hang
va 3 ba cot chua tat ca 9 6 den nay.
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Cau 1. ) Cho'sé thuc x>1. Rt gon biéu thi p— X1, 1 Jx
) o thuC x> gon pbieu thu N R x+2f

/4 - N\ 2_ 2_
b) Cho hai so thyc a,b>1.Ch1’J:ngm|nhra‘mga 2a+3 D 2b+3z4\/§

b-1 a-1
Loi gidi:
x+l 1 Jx
a) V6i x>1, ta co: P_x+«f f . x+2f
_ X+4X+1 N 1 N J;
(&—1)(&+2) Jx -1 &(&Jrz)
_ xalx+d 1 1
(Vx- )(&+2) Jx -1 (&+2)
:x+J§+1+J§+2+J;—1
(Vx-1)(Vx+2)
_ x+3J§+2
(Vx-1)(Vx+2)
(e)Vre2) e o
C(W-y)(Vxe2) Wx-1 Ukl
b) bat:

A:a2—2a+3+b2—2b+3=(a—1)2+2+(b—1)2+2=(a—1)2

2 (b-1° 2
+ + +
b-1 a-1 b-1 a-1

b-1 b-1 a-1 a-1
Vi a, b>1=a-1>0;b-1>0. Ap dung bt ding thic AM-GM, ta co:

(=)', 2 (b=, 2 >4.</(a—1)2 2 (b-1)

2
> ) ) . =434 =22
b-1 b-1 a-1 a-1 b-1 b-1 a-1 a-1 J_ J_

Dau “=" xay ra khi a=b=+v2+1

CAu 2. a) Tim tat ca cac gia tri cia tham s6 m dé phuong trinh
x* —(2m-3)x+m?-3m=0 ¢0 hai nghiém phan biét nho hon 6.

o Xy—X+2y-3=0
b) Giai h¢ phuong trinh { , 2 2
X“+y +4x—2y+9:(x-+4x+5xy —2y+3)

Loi gidi:
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a) Phuong trinh: x*—(2m-3)x+m”*-3m=0 (1)
Pé phuong trinh (1) c6 hai nghiém phan biét:
A=(2m-3)"—4(m*-3m)>0 < 4m* —12m+9—4m* +12=9> 0;Vm

Vi A=9, phuong trinh c6 2 nghiém phan biét la:
2m—-3+3 2m—-3-3

2 ? 3
Do c6 phuong trinh ¢6 2 nghiém nho hon 6 nén ta co:

{x1<6 {m<6
& &S m<6

m-3

X, <6 m-3<6
[ xy—=x+2y-3=0 @
b) Taco: < , , ,
X“+y +4x—2y+9:(x +4x+5)(y —2y+3) (2)

bat a=x+2vab=y-1

Tu (1) taco: xy—x+2y-3=0<x(y-1)+2(y-1)=1<(x+2)(y-1)=1
<ab=1

Mat khac, Tur (2) ta cling co:

x2+y2+4x—2y+9:(x2+4x+5)(y2—2y+3)

<:>(x2+4x+4)+(y2—2y+1)+4:[(x2+4x+4+1)][(y2—2y+1)+2}

& (x+2) +(y-1)" +4=| (x+2) +1] (y-1)" +2]
<:>a2+b2+4:(a2+1)(b2+2)

sabh’+2a’+b*+2-a’-b*-4=0<=a’h*+a’-2=0

<1+a°-2=0 (do (ab)’ =1)

, {azl
sSa =le
a=-1
] . . 2=1 =-1
+ V6i a=1 va b=1 thi: X+ o X
y-1=1 y=2
] . . 2=-1 =-3
+ Voi a=-1va b=-1 thi: X+ o X
y-1=-1 y=0

Vay tap nghiém (x;y)e{(-12);(-3;0)} .
Cau 3. (5,0 diém) Cho tam gidc ABC nhon c6 CA=CB. Ly diém D sao cho ABCD
la hinh binh hanh. Trén tia doi cua tia BA lay diém P (P khac B). Goi Q la giao
diém thir hai ciia dudng tron ngoai tiép tam giac ACD Véi duong thang PD (Q khéc
D), R la giao diém tha hai caa duong tron ngoai tiép tam gidc APQ véi duong thang
PC (R khac P), X la giao diém cua duong thang AQ va CD. Chang minh rang:



d) ARC = ACD.
e) Bdon diém C,Q,R,X cling thudc mot duong tron.
f) Badiém B,R, X thang hang.

Léi giai

a) Chuang minh rang: ARC = ACD.

+ T gidc AQCD ndi tiép nén ACD = AQD (cuing chin AD)

lai c6 tr gidc AQRP noi tiép nén AQP = ARP

CO AQP + AQD =180

ARP + ARC =180’

Suy ra AQD = ARC = ACD
b) Chuang minh bén diém C,Q,R, X cling thuoc mot duong tron.

Tt gidc APRQ noi tiép nén APR=RQX (hai goc cling bl AQR)

ma APR =PCX (hai gbc so le trong do CX // AP).

Suy ra RQX =RCX nén tir gidc CQRX ndi tiép duoc mot dudng tron.
c) Chutng minh ba diém B, R, X thang hang.
Theoy a) ARC=ACD. Ma ACD=CAB (hai goc so le trong)

CAB = ABC (4ABC cantai C)
Suy ra ARC = ABC, suy ra tir gidc ABRC no tiép dwoc mot duong tron.
= BRC + BAC =180°

Mat khéc:
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+ Tr gidc CQRX la tir gi4c noi tiép nén CRX =CQX (1)
+ T gidc AQCD la tir gi4c ndi tiép nén CQX =ADC  (2)
+ Tu gidc ABCD la hinh binh hanh nén ADC=ABC  (3)
+ AABC can tai C nén ABC =BAC (4)
Tur (1); (2); (3) va (4) suy ra CRX = BAC
Tir d6 suy ra BRC+CRX = BRC +BAC =180". Suy ra ba diém B,R, X thang hang.

Cau 4. Cho s6 nguyén a thoa man a® -1 chia hét cho 43. Chuang minh rang
A=a®-a* va B=a-1 cung chia hét cho 43.

Loi giai:
Tur gia thiét a® -1 chia hét cho 43 nén a® =1(mod 43), suy ra a* =a**? =a*(mod 43)
Theo dinh ly Fermat thi a®* =a(mod43) suy ra a® =a*(mod43)
Do d6: A=a®—-a" =0(mod43)nén Ai43
Talai cé: 423=1+255 (1)
tir gia thiét a® =1(mod43), suy ra a®° =1(mod43) (2)
Tu (1) va (2) suy ra a=a"** =a**(mod43) (3)

Ttr (3) suy ra a khdng chia hét cho 43
Theo dinh ly Fermat thi a*” =1(mod 43) (4)

Tu (4) suy ra a*® =1(mod 43) 5)
Suy ra a=a*’=1(mod43)= B =a-1=0(mod 43)

Cau 5. Cho mét bang 6x6 vuong nhu hinh ve.

c) Khi ta to den 19 0 tuy y cua bang.

Chtng minh rang ¢ mot hang chaa it

nhat 36 den.

d) Khi ta to den 9 0 tuy y cua bang.

Chutng minh rang cé thé chon ra 3 hang

va 3 ba cot chua tat ca 9 6 den nay.

a) Vico 19=6.3+1 6 den va bang co6 6 hang nén theo nguyén ly Dirichlet c6 mot
hang chtra it nhat 3+1=4 6 den.
Khi @6 5 hang con lai chua it phét 13=5.2+30 den nén theo nguyén ly
Dirichlet c6 1 hang chta it nhat 2+1=3 6 den.

b) Gia sir 3hang con lai chia it nhé,t 70 den nén theo nguyén ly Dirichlet c6 mot
hang trong 3hang nay chua it nhat 36 den. Suy ra, moi hang trong 3hang xoé
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di c6 s6 6 den it nhét 12 3. Do d6 tong s6 6 den trong bang ban dau it nhat 1a
3+3+3+7=16, mau thuan.

Vay trong3hang con lai c6 nhiéu nhat 1 66 den.



