PE 1 DPE THI CHON HQC SINH GIOI
MON TOAN LOP 8
Thoi gian: 150 phut

Cau 1
a) Tim X, y, z thoa méan phuong trinh sau 9x* + y* +22° —18x+4z—-6y+20=0.
b) Giai phuong trinh x* —30x* +31x-30=0
Cau 2
a) Giai phuong trinh 148-x  169-x 186-x 199-X_
23 21 19
b) Chitng minh rang A=n®+6n%+8n chia hét cho 48 véi n chin.
Cau 3 o
a) Tim cac gia tri cua x dé bicu thurc:
P =(x—1)(x+2)(x+3)(x+6) co gia tri nho nhat. Tim gia tri nho nhit do.
b) Chirng minh ré“}ng néu tong cua hai s6 nguyén chia hét cho 3 thi tong cac 1ap phuong
cua chung chia hét cho 3.
Cau 4
Cho hinh vuéng ABCD, M la mét diém tuy y trén duong chéo BD. Ké ME L AB,
MF 1L AD.
a) Chung minh DE =CF
b) Chung minh ba duong thang DE, BF, CM dong quy.
) Xac dinh vi tri cia diém M d¢ dién tich tir giac AEMF 16n nhat.
Cau 5
. : 1 1 1 1
a) Ching minhrang P=—+—+—+...+
) Chitng ST T T T 002
b) Cho a, b, ¢ I3 ba s6 khéc 0 thod man a+b-+c=2016 Va =+ =
a
Ching minh réng trong ba s6 a, b, ¢ tOn tai hai sb ddi nhau.
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DAP AN
Cau 1 (2 diém).
a) Tim x, y, z thoa man phuong trinh sau: 9x*+ y* +22* -18x+4z-6y+20=0.
Ta co:
OX* +y® +22°-18x+4z-6y+20=0
(3x)"—2.3x3+8 +y* —2.y.3+3 +2(2° +22+1) =0
(3x—3)2+(y—3)2+2(z+1)2 =0
Vi (3x—3)2 20;(y—3)2 >0;2(z +1)2 >0 vGi moi x, y, z nén:
x=1
y=3
z=-1
b) Giai phuong trinh: x* -30x* +31x-30=0
Huong dan
x* —30x*+31x-30=0

Trang 1



x* —(30x* —30x+30)+x=0

(x“ +x)—30(x2 —x+1):0
x(x+1)(x2 —x+1)—30(x2 —x+1)
(x* =x+1)(x*+x-30)=0

Ta co:

0

) 1Y 3 o
X°—X+1= X—E +Z>O vO1 mol1 X ne€n suy ra:

x*+x-30=0
(x—=5)(x+6)=0
{x=5
=
X=-6
Cau 2.

a) Giai phuong trinh: 148—x + 169—x + 186—x + 199-x _

23 21 19
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Hudng dan
148—-x 169-x 186—x 199-x
+ + + =
25 23 21 19

- (148—x_1)+(169—x_2j+(186—x_3j+(199—x_4 o
25 23 21 19

(123—x)(i+i+i+ij=0
25 23 21 19

10

Vi (i+i+i+ij>0 nén 123 —x =0, suy ra x = 123.
25 23 21 19

b) Chtng minh rang: A=n®+6n?+8n chia hét cho 48 vai n chan.
Huéng dan

n®+6n”+8n chia hét cho 48 véi n chan

Ta co:

A=n’+6n°+8n

A=n(n”+6n+8)

A=n(n+2)(n+4)

Vi n 1a s6 chin nén dit n =2k (k (1), khi do:

A=2k(2k +2)(2k +4)

A=8k(k+1)(k+2)

A=2°k(k+1)(k+2)

Vi k(k+1)(k +2) la tich cua 3 sé ty nhién lién tiép nén:

- Ton tai mot s6 14 boi cia 2 nén k(k+1)(k+2)i2 nén Ail6
- Ton tai mot s6 1a boi cia 3 nén k(k+1)(k +2):3

Vay A chia hét cho 3, 16 ma (3,16) =1 nén A:3.16=48.

Cau 3 (2 diém).
a) Tim cac gia tri ciia x dé biéu thuec:

P =(x-1)(x+2)(x+3)(x+6) c6 gia tri nho nhat. Tim gi4 trj nho nhét do.
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b) Chirng minh rang néu tong cta hai s6 nguyén chia hét cho 3 thi téng cac lap phuong
ctia chung chia hét cho 3.

Huéng dan

P=(x-1)(x+2)(x+3)(x+6)

P =(x*+5x—6)(x*+5x+6)
P=(x*+5x) ~36

Vi (x? +5x) 20 nén P =(x?+5x) ~36>-36
Do d6 Min P = -36 khi (x2 +5x)2 =0.

Tu d6 ta tim duge x = 0 hodc x = -5 thi min P = -36.

b) Goi hai s6 phai tim [d a va b, ta ¢ a + b chia hét cho 3.
Ta co:

a®+b°=(a+b)(a’-ab+b?)

a®+b’ = (a+b)[(a2 +2ab+b2)—3abJ

a’+b’= (a+b)[(a+ b)* —3ab}

Vi a+b chia hét cho 3 nén (a+b)2 —3ab chia hét cho 3;
Do vy (a-+b)| (a+b)’ ~3ab | chia hét cho 9.

Cau 4 (3 diém).

Cho hinh vuéng ABCD, M 1a mét diém tuy y trén duong chéo BD. Ké ME L AB, MF
L AD.

a) Chung minh: DE =CF

b) Chung minh ba duong théng:q DE, BF, CM dong quy. Ar— E B
) Xac dinh vi tri ctia diém M d¢€ dién tich t&r giac AEMF 16n/nhat. /|®
Hudng dan !

a) Chirng minh: AE=FM =DF
= AAED = ADFC = dpcm.
b) DE, BF, CM la ba dudng cao cia AEFC = dpem.

¢) C6 Chu vi hinh chir nhat AEMF = 2a khong do6i P72
— ME + MF = a khong dbi TN N
= S,oyr = ME.MF 16n nhit < ME = MF (AEMF I higif#¥udng) TN

= M 1a trung diém cta BD.

1
+.o.+

2 1007 <1

Céu 5. Chimg minh ring: P = %+

Huong dan
P—i+i+i+ + !
22 3% 4% 7 100°

1 1 1 1

=t ——+——F..+
22 33 44 100.100

1 1 1 1
<—F+—+—+..+
12 23 34 99.100
11

1 1 1 99
_____ v+ —— :1— = <1
2 2 3 99 100 100 100
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PE 2 DPE THI CHON HQC SINH GIOI
MON TOAN LOP 8
Thoi gian: 150 phut

Cau 1
a) Phén tich da thic sau thanh nhan t¢ A=(a+1)(a+3)(a+5)(a+7)+15
b) Cho (a—b)’+(b—c) +(c-a)" =4(a’+b’ +c* —ab—ac—bc)
Chtng minh rang a=b =c.
Cau 2. Tim gié tri nho nhét cua biéu thic A=a*-2a*+3a*-4a+5.
Cau 3. Tim s6 du trong phép chia cua biéu thirc (x+2)(x+4)(x+6)(x+8)+2016 cho
da thac x*+10x+21.
Cau 4. Cho tam giac ABC vudng cén tai A, cac diém D, E theo thr ty di chuyén trén
AB, AC sao cho BD = AE . Xac dinh vi tri cua diem D, E sao cho:
a) DE c6 d¢ dai nho nhat.
b) Tt giac BDEC c6 dién tich nho nhat.
Caus ’ ’ ’
a) Tim tat ca cac tam giac vuong c6 so do cac canh la cac s6 nguyén duong va so do
dién tich bang so do chu vi. )
b) Chiing mir}h rang néu a, l;), c la s6 do ba canh cua mdt tam gidc vudng, voi a la do ’
dai canh huyén thi thi cac sO x=9a+4b+8c; y=4a+b+4c; z=8a+4b+7c cling la s0
do ba canh cua mdt tam gidc vudng khac.
Cau 6 , ,
a) Tim cac s0 x, y nguyén duong biét 6x+5y+18 = 2xy
b) Tim céac s6 nguyén x, y biét 5x—3y = 2xy —11
DAP AN
Cau 1
a) A=(a+1)(a+3)(a+5)(a+7)+15
A=(a+1)(a+7)(a+3)(a+5)+15
A=(a’*+8a+7)(a’+8a+15)+15
biat a®+8a+7=t, ta co:
A=t(t+8)+15
A=t*+8t+15
A=(t+3)(t+5)
Do do
A=(a’+8a+7+3)(a*+8a+7+5)

A=(a’+8a+10)(a’ +8a+12)

A=(a’+8a+10)(a+2)(a+6).

b) Ta cé:

(a-b)’ +(b—c)’ +(c-a)’ =4(a’+b”+c’ —ab-ac-bc)
a®+b?—2ab+b%+c® —2bc+c? +a’ +2ac =4a’ +4b” + 4c?® — 4ab — 4ac — 4bc
(a® +b® —2ac) + (b® +c* —2bc) + (a* +¢* —2ac) =0
(a-b)*+(-c)’+(a-c)* =0

Vi (a-b)>>0;(0-c)*>0;(a-c)*>0;vdimoia,b,c
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nén (*) xdy ra khi va chi khi (a—b)*>=0;(b-c)*>*=0 va (a-c)* =0
Vay a=b=c.

Cau 2

Ta co:

A=a'-2a’+3a*-4a+5

A=a*+2a*-2a*-4a+a*+2+3

A:az(az+2)—2a(a2+2)+(a2+2)+3

A:(a2+2)(a2—2a+1)+3

A=(a2+2)(a—l)2+3

Vi (a2+2)(a—1)2 >0 véimoianén A>3

Vay gia tri nho nhat cia A=3<a-1=0<a=1.

Cau 3 (2 diém).

Tim s6 du trong phép chia cta biéu thic (x+2)(x+4)(x+6)(x+8)+2016 cho da thic

x® +10x+21.

Hudng dan

P(x) =(x+2)(x+4)(x+6)(x+8)+2016 = (x* +10x+16)(x* +10x + 24)+ 2016
Dit t = x> +10x+21 (t = —3; t = —7) , biéu thire P(x) duogc viét lai:

P(x) =(t-5)(t+3)+2016 =t* — 2t + 2001

Do d6 t? —2t+2001 cho ta sb du 1a 2001.

Cau 4 (3 diém). w 7
Cho tam giac ABC vubng can tai A, cac diém D, E theo thtr ty di chuyén trén AB, AC
sao cho BD = AE. Xac dinh vi tri cua di€ém D, E sao cho:

a) DE c6 d¢ dai nho nhat. ’

b) Tt giac BDEC c6 dién tich nho nhat.

Hudng dan

B

D

0
A E ¢

a)Dit AB=AC=a, DB=AE=x (0<x<a)
Ta co:

AD? + AE? = DE?

(a—x)2+x2 = DE?

= DE?=a%-2ax+x*+x°

— DE? =a®—2ax+2x°

Trang 5



