UBND THI XA HOANG MAI PE THI OLYMPIC NAM HQC 2023-2024

PHONG GIAO DUC VA PAO TAO
E— MON: TOAN 8

PE CHINH THUC Thoi gian lam bai: 150 phiit

(Dé thi gom 01 trang) (Khéng ké thoi gian giao dé)

Cau 1. (4,5 diém)
a) Timsd nguyén x, ythdaman x> —2x +2y = 2(xy+2).
b) Chimg minh ring a’h — ab’ chia hét cho 6 voi moi s6 nguyén a,b.

¢) Tim s6 nguyén 7 sao cho biéu thitc B = n*+ 2n + 8 co gia tri 1 s6 chinh phuong.

Cau 2. (4,5 diém)

2 2
iy +
a)RﬁthnbléuthfrcA:( al >+ 2y J: f yz(x #yvix;y#0).
Xy—y X —Xy) xy—-xy

b) Pa thuc P(x) chia cho da thurc x-3 du 5, P(x) chia cho da thirc x-2 du 6. Tim da thuc du

trong phép chia da thirc P(x) cho da thitc x* —5x+6.
Cau 3. (4,0 diém)

a) Cho cac s thue ¥ V> Zthéaman X TV +2 = 3.

Tim gié tri nho nhit ciia biéu thie P = x(2x+z) + y(6y +z).

b) Mot Robot chuyén dong tir A dén B theo cach sau: Sau khi di duoc 4m dung lai 1 giay,
roi di tiép 8m ding lai 2 gidy, di tiép 12 m dung lai 3 gidy, ... Ctr nhu vay di tir A dén B ké ca
dirng hét tit ca 155 gidy. Tinh khoang cach tir A dén B. Biét rang khi di Robot ludn c6 toc do 1a

2m/s.
Céu 4. (6,0 diém)
Cho tam gidc ABC c6 ba géc nhon, duong cao AD, BE, CF cit nhau tai H.
a) Chung minh AAEF dong dang voi A4ABC.
AE.BF _FD
b) Ching minh DE.EF ~ CD

c¢) Trén tia dbi cua tia DH léy K sao cho DK = DH, Goi M, N lan luot 1a trung diém cua DE

va KC. Chirng minh ring BMN =90°.
Céu 5. (1,0 diém)

Trén mot duong thang c6 10 doan thing, biét rang khoéng c6 4 doan thang nao co diém
chung. Chirng minh rang trong 10 doan thang d6 ton tai 4 doan thang d6i mot khong c6 diém

chung.




HUONG DAN CHAM

Cau Y N¢i dung Piém
A | x2-2x P2y =2(xy+2)
(1,5) | (x-1)* 2y(x-1)=5
x-1)(x-1-2y)=5 0,5
Tur dé taduge x-1 thudc U(5) ={1 ;5 ;-1 ;-5}
Ta c6 bang két qua 0.5
x-1 1 5 -1 -5
x-1-2y 5 1 -5 -1
X 2 6 0 -4 0>
y -2 2 2 -2
B |M=a’b-ab’ 0.25
(1,5) | = (a’b —ab ) «(ab’ —ab) 0,25
Caul =b(a’-a)—a (b>-b) 0.25
Taco a®—a=a(a-1)(a+1) 1a tich 3 s6 nguyén lién tiép nén tich chia | 0,25
hét cho 6. Tuong tu b® —b chia hét cho 6 025
Nén M chia hét cho 6 025
C |[B=n?+2n+8 lasb chinh phuong nén
(1,5) | n®+2n+8 =a% (véiala sb tunhién)
(n+1)* +7 =a? 0.25
(atnt1)(a-n-1) =7 Ta c6 bang 0.25
atntl 1 7 -1 -7
a-n-1 7 | -7 -1
N -4 2 2 -4
1,0
Vayn=-4hodcn=2
a A=[ al =+ 2y ]; fz+y22(V(')’ix¢yvéx;y;éO)
2.0 XY=y X =xp) xy-xp
Cau 2

:[ xz s yz j x2+y2
p(x-y) xp(x—y)) X’y-xp’

0.5




A=( X 4y J X'+ 0.5

(x-y)) Fy-x7
AZ( X4y j_xzy—xy2 0,5
xp(x=y)) X+’
A=1 0.5
b) |Taco x?-5x +6 = (x-2)(x-3) 0.5

(2,5) | Goi thuong va du ctia phép chia P(x) cho x?-5x-+6 1an luot 1a A(x) 0,5
va R(x). Vi da thirc chia bac hai nén du R(x) = ax+b

Ta c6 P(x) = (x-3)(x-2).A(x)+ax+b ( dling v&i moi x) 05
Chox =3 tadugc P(3)=5 nén 3a+b=>5
Cho x =2 tadugc P(2)=6=>2a+b=6 05
Ta gidi dugca=-1;b=8
Vay du la —x +8 0.5
A Vi x+y+z=3 nén z = 3-x-y 0,25
(1,5) P =x(2x+z) + y(6y +2)

P=2x? +6y* +xz +yz

P =2x2 +6y? +(3-x-y)(x+y) 0,25
P=2x? +6y*+3x+3y -2xy —x*-y?
P= x? +5y%-2xy +3x+3y
4P =4x2 +20y? -8xy +12x+12y
4P = (2x-2y+3)? +(16y> +24y +9) -9 0.5
4P= (2x-2y+3) +(4y+3)2 -9
4P > -9
Nén P> -9
Ciu3 T4
Vay Min P =-4/9 khi x=-9/4;y=-3/4vaz=6 0,5
B | Goi s6 lan di la x (lan) (x e N*), S6 1an ding 12 x-1 (1an) 0.5
(2.5) Thoi gian di la: i+§+£+...+ﬂ =2+4+6+...+2x=x(x+1) 0.5
2 2 2 2
(gidy)
Thoi gian dimg 1a 1+2+3+...+(x-1) = x> 1) (gidy) 05

Theo bai ra ta cd x(x+1) +Q =155 0,5




2x? +2x+x2-x= 310

3x2 +x-310=0

(x-10)(3x+11)=0

x=10 (thoa man)

Thoi gian di 1a 10.(10+1) = 110 giay
Khoang cach tir A dén B 1a 110.2= 220 (m)

0,5

Cau4

‘ VC‘
"N
-
//

0,5

(2,0)

Xét AAEBVA AAFCchd
BAE = CAF
BEA=CFA=90°

Suy ra AAEB — AAFC (gg)

1,0

AE AF
Ta dugc — ="
AB AC

Xét AAEF va AABCcO
FAE = CAB

AE _AF (chirng minh trén)
AB AC

Suy ra AAEF — AABC(c.g.c)

1,0

b)
(2,0)

Ta ¢6 AEF —~ AABC Suy ra AL - EF (1)
AB BC
Hoan toan tuong tu ta c6

ABFD — ABCA Suy ra BE :2(2)
BC AC

ACED — ACBA Suy ra D _ @(3)
AC 4B

Nhan (1) (2) (3) theo vé ta dugc AE.BF.CD=EF.FD.ED

0,5

0,5

0,5
0,5




Ta ¢ diéu phai ching minh

¢) | Tacéd K va H ddi xang nhau qua BC nén HBD = KBD
(1,5) | Suy ra ABEC — ABDK (gg)
0,5
Ta duoc ABED — ABCK (cgc)
Do M, N lan luot 1a trung diém caa DE va KC
Nén ABEM — ABCN(cgc)
Suy ra CBN = EBM ta dugc NBM = CBE 0,5
1 . BE BM
két h 01 — =" (DoABEM —~ ABCN
éthop voi - =22 (Do (c5)
Suy ra ABEC — ABMN(cgc) nén NMB = CEB =90 0.5
(1,0) | Xét cac doan thang nam trén tia Ax
Goi a; 1a doan thang c6 mit gan A nhat lic d6 c¢6 nhiéu nhat 1a
hai doan thang c6 diém chung véi a;. Vay con it nhat 10- 3=7 025
doan
Trong 7 doan con lai chon doan a» gan A nhét ltc d6 c6 nhiéu
Cau s nhat 13 hai doan thing c6 diém chung v6i ax, Vay con it nhat 7- | 023
3 =4 doan
Trong 4 doan con lai chon doan a3 g?m A nhét luc d6 c6 nhiéu
nhat 2 doan c6 diém chung véi as. Con lai it nhat 4 -3 = 1 doan 0.25
goi doan do 1a as.
Ta théy 4 doan ai; a2; a3; a4 d61 mdt khong co diém chung 025

---Hét---




