PHONG GDPT THANH OAI KY THI OLYMPIC LOP 6, 7, 8
Nim hoc 2022 - 2023

PE CHINH THUC Mén: Toan — Lop: 7

Ngay thi: 12 thang 4 nam 2022
Thoi gian lam bai.: 120 phut
(Pé thi gom 02 trang)

PHAN I. TRAC NGHIEM (5diém): Chon 01 dap 4n ding nhat cho mdi ciu héi.

1. Két qua cua phép tinh \/l+g +\/1—§—45L la:

A. 0 B.2 c 2 p. 409
15 225
2. Tong céc gié tri cta x thoa man (x+2)(x* +1)(x* —4)= 0 1a:
A.0 B.2 C.-2 D. 4
3. Mot tam gidc can c6 sd do goc & day bang 50 do thi s6 do goc & dinh 1a:
A. 80° B. 50° C. 100° D. 130°
4. Tinh gia trj biéu thirc B = 5x2-2x—18 tai [x| =4 1a
A. 54 B. 70 C. 45 hoac 70 D. 54 hoac 70
5. Thu gon biéu thirc sau —12u?(uv)>—~(—11u?).(2v)? ta dugc don thirc c6 phan hé sb 1a:
A. 32 B. —56 C. 10 D. 32

6. Cho AABC c6 canh AB = lem va canh BC = 4cm. Tinh d6 dai canh AC biét do
dai canh AC 1a mot s6 nguyén.
A. lcm B. 2cm C. 3cm D. 4cm

7. Pai luong x ti 1¢ thuan vé1 dai luong y theo hé s ti 1€ 1a _?1 thi dai lugng y ti 1€

4
AAAAA

A.2 B.-2 c. ! p. L
2 2
8. Cho biét 20 cong nhan lam xong mot doan dudng hét 60 ngay. Hoi 15 cong nhan
lam doan dudng d6 thi hét bao nhiéu ngay? (Gia sir ning suat lam viéc cia mdi cong
nhan la nhu nhau)

A. 45 B. 80 C.90 D. 100
9. C6 bao nhiéu cip s6 nguyén (x;y) thoa man: x+y+xy =2
A.2 B.3 C.4 D.5
x—1 _ Y- 2 _Z- 3

10. Cho cac sd x,y,z biét va 2x+3y—z=50. Khi dé x+y+z co

3
gia tri la:
A. 52 B. 51 C.53 D. 54



PHAN II. TU LUAN (15 diém)
Céu 1. (5 diém)

6x -8

1. Cho biéu thirc: A = v&i X g

2x-3

a. Tinh gia tri cta biéu thirc A biét -2=-1

1
X+—
3

b. Tim cac gia tri nguyén cua x dé biéu thirc A c6 gia tri 16n nhat. Tim gia tri
16n nhit do.

2. Tim x,y € Nbiét: 36— y* =8(x—2023)’

Ciu 2. (4 diém)
1. Cho céc sb c6 hai chir sb ab;bc théa man Z:b = é(c # O). Chtng minh rang
c c
a’+b’ _a
b>+c* ¢

2. Cho p 1a sd nguyén t6 16n hon 3, biét p+2 ciing 1a sd nguyén t5. Chimg
minh ring p +1 chia hét cho 6
Céu 3. (5 diém)

Cho A ABC vudng tai A, M 1a trung diém cua BC, trén tia doi cua tia MA, lay
diém D sao cho AM=MD

1) Chting minh: AB//CD va AM = %BC

2) Goi I va K 1an luot 1 chan dudng vudng goc ha tir B va C xudng AD, N 1a chan
duong vudng goc ha tir M xudng AC.
a) Chung minh: IM = MK
b) Chirng minh: KN < MC
b)a ABC théa man diéu kién gi dé AI = IM = MK = KD?
Ciu 4. (1 diém)
Tim tat ca cac s6 nguyén duong n dé: 4 = 2" + 3" + 4" 1a mot s6 chinh phuong.
- Hét -
Can bo coi thi khong giai thich gi thém. Hoc sinh khong swr dung tai liéu.

Ho VA ten: . o S6 bao danh: ............
Hoc sinh Truong THCS: ... e e



HUONG DAN CHAM MON TOAN 7

PHAN I. TRAC NGHIEM KHACH QUAN (54)
Mbi cau tra 161 ding x 0,5d.

1 2 3 4 5 6 7 8 9 10
C A A D D D B B C B
PHAN II. TU LUAN (15d)
Cau Néi dung Piém
L1a Y 2= = i =1 0.5
3 3
=> X = 2ho:;icx=—é 0,5
3 3
Voix = % théa man diéu kién x = % thay vao biéu thiic A tinh 0,5
duoc A =12/5
Vi x = _g théa man didu kién x= %thay vao biéu thic A tinh | _
duoc A =48/17
1.1b A= 628 _ 327 —-3)+1 _ 5+ 1
2r—3 2r—3 2r—3 0,5
A 16n nhét khi —— 16n nhét
2r—3
: 1 2 16n nhét khi (2x — 3) 13 s6 nguyén duong nho nhét
o
Vay2x -3 =1 =x=2 0.5
Thay x=2 vao biéu thirc A = 4 ’
1.2 136 )2 =8(x-2023)" = y* +8.(x—2023)" =36 0,5
B 2
(x—2023) =1 0.5
=|(x-2023)" =0
(x—2023)" =4
vei (x—2023)" =1=> y* = 28(ktm)
Vi (x-2023) == | T2 2 g0y o0
5i (x — =4= =y =4=y=
" y=2021"" Y 0.5
vei (x—2023) =0=>x=2023= )y’ =36= y =6 0.5
vy () €{(2025;2);(2021;2);(2023;6)}
20 |0 ok . x—— . ab b .
V&1 cac so co hai chir sO ab;bec thda man = =—(c#0). Taco:
C C




ab _10a+b _ 10a+b b

— = = =—.
bec 10b+c 10b+c ¢
Ap dung tinh chét diy ti s6 bang nhau dugc:
10a+b _b _10a+b-b 10a _a
10b+c ¢ 10b+c—c 10b b’
2 2
Tpdbo @ b _ab
b ¢ b ¢ bec
Ap dung tinh chét day ti s6 bang nhau duoc:

a
C

az_bz_a_aerb2
b ¢ b+t

0,5

0,5

0,5

0,5

2.2

Vi p 12 s6 nguyén t6 16n hon 3 nén p 1, do d6 p + 1 chin

=> (p + 1) chia hétcho 2 (1)

Ciing do p 1a s6 nguyén t6 16n hon 3 nén p = 3k + 1 hodc p = 3k
+ 2 (k thude N)

Néu p =3k + 1 thi p +2 =3k +3 = 3(k + 1) chia hét cho 3

=>p + 2 khong 1a s6 nguyén t6 nén p = 3k + 1 khong xay ra.

Do d6p=3k+2 =>p+1=23k+3=23(k +1) chia hét cho 3
(2). Vi (2;3)=1nén tir (1) va (2) ta co (p + 1) chia hét cho 6

0,5
0,5

0,5

0,5

%4

A N

C

1. Chtrtng minh AAMB=ADMC (c-g-c) suy ra goc MAB = goc
MDC ma 2 goc ¢ vi tri so le trong nén AB//CD
Do ABLAC, AB//CD nén ACLCD, tir d6 AABC=ACDA (c-g-c)

suy ra AD = BC nén AM =%BC

2.a) Ching minh AIBM = AKCN => IM = MK

b, Chi ra duoc AM = MC => AAMC can tai M

=> MN la dudng cao, trung tuyén ctia AAMC
Nén N 1a trung diém ctua AC

AAKC vudng tai K, c6 KN la duong trung tuyén

0,5




=> KN:%AC 0,5

Xét tam gidc vuong MNC c¢6 NC < MC nén NK <MC
¢, Theo cau a, IM = MK ma AM = MD (gt)=> Al = KD, vy dé 0.5
Al =IM = MK =KD thi can Al =IM

Mit khac B7 L AM => Khi d6 BI 1a duong trung tuyén, 1a duong
cao AABM =>AABM cantaiB (1)

Ma AABC vudng tai A, trung tuyén AM nén A4BM cén tai M
2) 0,5
Tur (1) va (2) => A4BM 1a tam gidc déu=> 4BM = 60°
Vay AABC can diéu kién ABM = 60°

4 | Ta xét cac truong hop sau:
THI: Néun = 1 thi B =9 thoa man 0,25
TH2: xétn > 1 thi 2n>2 nén 2n + 4n chia hét cho 4.
Ma 3n thi chia cho 4 ¢6 s6 du 14 1 hay (-1) twong g véi n

chan hoic 1é.
Ma mot s6 chinh phuong chia cho 4 thi du 0 hodc 1 0,25
Do (3,4) = 1 nén dé A 1a sb chinh phuong thi 3n phai chia 4 du 1
Nén n 14 s6 chan.

Véin 1a s6 chin thi n= 2k ( k 1a s6 nguyén duong) 0,25
Khi do: 2n = 22k =4k s€ chia cho 3 du 1
Lai c6 3n chia hét cho 3
Nén: A =2n+3n+4n chiacho4 du 2 ( Vo i)
Vi A 14 s6 chinh phuong thi chia cho 3 phai du 0 hoic 1 0,25
Vay n =1 Thi A 14 s6 chinh phuong

(Hoc sinh c6 cdch gidi khdc, ding vin cho diém toi da).




