UBND HUYEN AN DUONG PE THI CHON HOQC SINH GIOI CAP HUYEN
PHONG GIAO DUC VA PAO TAO NAM HOQC 2022 -2023
— . MON: TOAN 8
DE CHINH THUC Thoi gian: 150 phiit (khéng ké thoi gian giao dé)
(Pé thi gom c6 01 trang)

Bai 1. (2,0 diém)
1. Cho hai s0 a,b théa man a +b=9; ab =14. Ching minh rang:
a’+b*+2(a’ +b’)=1755.
2. Tim mot da thuc bac ba P(x), biét P(x) chia cho cac da thic
(x=1),(x=2),(x—3) déudugcdula 6 va P(-1)=-18.

Bai 2. (2,0 diém)
1. Gid st p va g la cac sO nguyén t6 théa man dang thuc

p(p—-1)=q(¢*-1). Chimg minh ring ton tai s6 nguyén dwong k sao cho
p-l=kq;q> —1=kp.

2. Giai phuong trinh nghiém nguyén: 2x* —4x =19 —3y7,

Bai 3. (2,0 diém)

1. Giai phuong trinh: % ~x’+4x-1=0.
x —4x+5
2. Cho a,b,c 1a cac sb thuc duong. Chirng minh rang:
2 2 2
a b c

Zl(a+b+c)

+ +

J3a® +8b% +14ab 3> +8c% +14bc  3¢* +84° +14ca

Bai 4. (3,0 diém)

Cho hinh vudéng ABCD, trén canh AB lay diém E va trén canh AD lay diém
F sao cho AE = AF . V& AH vuédng goc v6i BF (H thudc BF ), dudng thang
AH cit cac duong thang DC va BC lan luot tai hai diém M va N.

1. Chimg minh rang t&r gisc AEMD 1a hinh chir nhat.

2. Biét dién tich tam gidc BCH gap bdn lan dién tich tam giac AEH.

Chtmg minh rang : AC =2EF.

11 N 1

AD*  AM?  AN?

3. Chirng minh rang :
Bai 5. (1,0 diém)
Mot giai bong chuyén c6 9 d6i bong tham gia thi dau vong tron 1 luot (hai doi
bat ky chi thi dau véi nhau 1 tran). Biét doi thir nhat thang a, tran va thua b, tran,
doi thir 2 thang a, tran va thua b, trén, ...., doi thtr 9 thang a, tran va thua b, tran.
Chung minh ranga,” +a,” +a; +...+a,” =b> + b +b> +...+ b,
------ ——-—-Hét
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UBND HUYEN AN DUONG PE THI CHON HQC SINH GIOI CAP HUYEN

PHONG GIAO DUC VA PAO TAO NAM HOQC 2022 -2023
HUONG DAN CHAM MON: TOAN 8 :
Thoi gian: 150 phut (khong ké thoi gian giao dé)
Bai Ni dung céan dat Piém
1 1. Cho hai s0 a,b théa man a +b=9; ab=14. Chirng minh rang:
(2,0d) @ +b +2(a* +b)=755.
Ta co: 0,25
a’+b*=(a+b)’ —2ab=9>-2.14=53.
a’+b’=(a+b) —3ab(a+b)=9"-3.14.9=351 0,25
= 2(a’ +b)=2.351=702. 0,25
Vay: a’ +b* +2(a’ +b)=53+702 =755. 0,25

2. Tim mot da thirc bc ba, biét P(x) chia cho (x—1), (x—2), (x—3) déu dugc

du 6 va P(~1)=-18.

Theo dinh li Bézout ta co: P(1)=P(2)=P(3)=6. 0,25
Do do ta dat

P(x)=d+c(x—1)+b(x—1)(x—2)+a(x—1)(x—2)(x—3)

Cho x=1 tadugc P(1)=d,suyra d=6
P(x):6+c(x—1)+b(x—1)(x—2)+a(x—l)(x—2)(x—3)

Cho x=2 tadugc P(2)=6+c,suyra c=0 0,25
P(x)=6+0(x—1)+b(x—1)(x—2)+a(x—1)(x—2)(x—3)

Cho x=3 tadugc P(3)=6+2b,suyra b=0 0,25
P(x):6+O(x—1)+O(x—1)(x—2)+a(x—l)(x—2)(x—3)

Do dé P(x):6+a(x—1)(x—2)(x—3)

Cho x =-1 ta dugc P(—1)=6-24a,do d6 —18=6—24a suyra 0,25

a=1.
Vay P(x)=6+1.(x—1)(x—2)(x—3)

Rut gon ta duge: P(x)=x"—6x" +11x.

1. Gia sit p va ¢ la cac s6 nguyén t6 thoa man dang thac p(p —1)=q(g*> -1).

Chtrng minh rang ton tai sé nguyén duong & sao cho p—1=kq; ¢° —1=kp.

£ . , 2 p=9=0 _ 0,25
Néu p=gq thitaco p-l=¢g" -1= 1,dleunayvohw p.q
pP=49=
13 cac s6 nguyén to.
Do dé p+#gq,khidodo p,g lacac s6 nguyén to nén 0,25
(p-Dig; (¢"-Dip.
Nhu vay ton tai cac sO nguyén duong m,n thoa man 0,25

p—l=mgq; ¢ —1=np.




Thay vao dang thirc d cho ta dugc p.mg=qgnp=m=n
\ . 4 1= kq 0,25
2 Vay ton tai s0 nguyén duong k(=m=n) sao cho ¢~ .
(2,0d) ¢ 1=k
Giai phuong trinh nghiém nguyén: 2x” —4x =19 -3y,
Bién d6i phuong trinh da cho ta dugc : 0,25
2x* —4x=19-3y" < 2(x-1)°+3y* =21
Suyra: 3y’ <21= )’ <7= )’ e{0;1;4}. 0,25
Véi y* =0= 2(x—1)* = 21.PT khong c6 nghiém nguyén. 0,25
. s s x—1=3 x=4
Voi y'=1=22(x-1)"=18=(x-1)"=9= =
x—1=-3 y=-2
x=4=y==l;
x=—2=y=xlI
Ta dugce (x;) € {(=2;1);(=2;-1);(41);(4-1)}.
Voéi y* =4=2(x—1)* =9.PT khong c6 nghiém nguyén. 0,25
Vay PT da cho c6 cac nghiém nguyén (x;y) la:
(=2;1;(=2;-1); (415 (4-1)
Giai phuong trinh: % —x"+4x-1=0.
x —4x+5
PKXD: xell dox’ —4x+5=(x-2)+1>0 Vrell. 0,25
Dit x> —4x+5=y thi y>1va —x"+4x—-1=—y+4. 0,25
Phuong trinh da cho tré thanh:
5 y=5 0,25
S—y+4=0=>5-)y"+4y=0(y-5)(y+1)=0<
y y= —l(loau)
3
(2,0d) _ ) x=0 0,25
V6i y=5taco x’ —4x+5=5x(x-4)=0<
Vay PT da cho c6 tap nghiém la: S ={0;4}.
Cho a,b,c 1a cac sb thuc duong. Ching minh rang:
2 2 2
4 + b + < zl(a +b+c)
J3a® +8b% +14ab 3> +8¢% +14bc  3¢* +84 +14ca
Ap dung bat dang thirc AM-GM ta co: 0,25
J3a> +8b” +14ab = \/(a +4b)(3a +2b) < %(4a +6b)=2a+3b
Tuong tu ta co: 0,25




3% +8¢% +14be <2b+3¢; 3¢ +8a% +14ca < 2¢ + 3a.

Do do: 0,25
a’ b’ c?
+ +
J3a2 +8b% +14ab  \3b* +8c2 +14be  3¢* +84° +14ca
2 2 2
> a + b + ¢ Q)]
2a+3b 2b+3¢c 2c+3a

Ap dung bat déng thirc Cauchy — Schwarz ta co6: 0,25
2 2 2 2

a . b L (a+b+c) :l(a+b+c)

2a+3b 2b+3¢ 2c+3a 2a+3b+2b+3c+2c+3a 5

Tir (1) va (2) ta ¢6 diéu phai chimg minh.
Dang thtrc xdy ra khi va chi khi: a=b=c.

Cho hinh vudng ABCD, trén canh AB lay diém E va trén canh AD lay diém
F sao cho AE = AF . V& AH vudng goc véi BF (H thudc BF ), duong thing
AH cét cac duong thang DC va BC lan luot tai hai diém M va N.

1. Chtrng minh rang t gidc AEMD 1a hinh chi nhat.

2. Biét dién tich tam giac BCH gip bén lan dién tich tam giac

AEH.Chtmmg minh rang : AC = 2EF.

. 1 1 1
3. Chirng minh rang : = + .
s SUD T AM® AN
A .k B
F1
D M C
4
(3,0d) N
a) Ta co: WAD =4BF (cung phu véi BAH )
AB=AD (gt);BAF ='4DM =90° (ABCD la hinh vuéng) 0,25
= AADM = ABAF(g.c.g)
= DM = AF,ma AF = AE(gt) nén AE = DM 0,25
Lai c6: AE/ /DM (vi AB//DC) 0,25
Suy ra tir giac AEMD 1a hinh binh hanh .




Mit khac BAE =90°(gr) 0,25
Vay tir gidc AEMD 1a hinh chir nhat

b) Taco AABH# AFAH(g.g) 0,25
AB BH BC BH
= = hay =
AF  AH AE AH

(AB = BC;AE = AF)

Lai co: HAB =HBC (cung phu voi UBH ) 0,25
= ACBH# AAEH (c.g.c)

2 2 0,25
:&i:(z?_cj ,ma ‘gﬂzqu):{B—Cj —4= BC*=(24EY’ ’

SEAH AE EAH AE

— BC =2AE = Ela trung diém cua AB, F 1a trung diém ctia AD 0,25
Do d6: BD=2FEF hay AC =2EF.
¢) Do AD//CN(gt).Ap dung hé qua cua dinh 1i Ta-let ta co: 0,25

AD AM AD CN
- = f— =
CN MN AM MN

Lai c6: MC//AB(gt).Ap dung hé qua cua dinh Ii Ta-let ta co: 0,25
MN MC AB MC AD MC
AN  AB AN MN AN MN

(o) () ) oG] - [
AM AN MN MN MN? MN?
2 2 0,25
:(_AD){A_DJ N D)
AM AN AM?  AN? AD

Mot giai bong chuyén c6 9 doi bong tham gia thi dau vong tron 1 luot (hai d6i
bat ky chi thi dau v61 nhau 1 tran). Biét do1 thir nhat thang a, trén va thuab,
tran, d6i thir 2 thang a, tran va thua b, trén, ...., doi thir 9 thing a, tran va thua
b, tran.

’ : = 2 2 2 2 2 2 2 2
5 Ching minh rang a” +a,” +a,” +...+a,” =b " +b,” +b," +...+ b,".

(1,0d) | MOi doi bong thi dau vi 8 doi bong khac va hai doi bat ky chi gap nhau | 0,25
1 trdn nén mo1 doi s€ thi dau 8 tran = a, +b, =8 (vo11= 1;2;3;...;8)

Ping thirc can chirng minh trong dwong voi: 0,25
a’+a’+a’+..+a’=(8-a) +(8~a,) +(8-a) +(8~a,)

< 16(a,+a,+a,+..+4a,)=576 (1)

Mait khac, tong so tran thang ctia cac doi bang tong so tran dau nén : 0,25

a1+a2+a3+...+a9=%=36 2)

Tt (1) va (2) suy ra dang thtrc can chting minh luén dung. 0,25
Vay a’+a, +a +...+a, =b’+b’ +b’ +...+b) .

* Chuy:
+ Hoc sinh lam cach khac dung van cho diém toi da.
+ Diém toan bai lam tron den 0,25 diem.




