PHONG GD & BT QUAN CAU GIAY PE KIEM TRA CLB VAN HOA LOP 7
TRUONG THCS CAU GIAY

- - - Moén kiém tra: Toan

DPE CHINH THUC Ngay thi: 13/09/2023
Thoi gian 1am bai: 90 phut

(Khéng tinh thoi gian phdt dé)

Bai 1. (5,0 diém) Tinh gia tri cac biéu thirc sau:

a) A=—1-24+34+4-5-64+7+8-9—-10+114+12—---—1997 —1998 41999 + 2000.

b) B:[1+L][1+L][1+L] ..... [14_;]_
1-3 2-4 3.5 2021-2023

Bai 2. (5,0 diém)
15 16
10°+1 . o 10941

a) So sanh hai biéu thic 4 va B biét 4 =—F—VaB=—u——0.
10° +1 107" +1

. 1 1 1 1 1 1
b) Chirng minh rang " < —+—+—+---+ <—.
) 8 8 6 5 6° 7° 100> 4

Bai 3. (5,0 diém)

a) Tim sd tu nhién x biét 2% 42" 42572 ...y 2*H0 — 00

b) Ching minh rang néu p 13 s6 nguyén t6 16n hon 3 thi ( p— 1)( p+ 1) chia hét cho 24.

Bai 4. (3,0 diém)

a) Trén mot mat phang cho 8 diém phén biét, trong d6 ¢6 5 diém thang hang. Cr ndi 3 diém
phan biét khong théng hang s€ tao thanh mot tam giac, hdi c6 bao nhiéu tam giac dugc tao
thanh khi ndi cac diém tir 8 diém trén.

b) Cho mét dudng tron, trén duong tron 1ay 2023 cham d6 va 2024 cham xanh. Nguoi ta viét
s6 1 vao giita hai chdm do, viét s6 —1 vao giita hai chdm xanh, va viét s6 0 vao gitra hai chAm
khac mau. Hoi tong cac s trén dudng tron bang bao nhiéu?

Bai 5. (2,0 diém) Cho k 1a mot sb ty nhién khac 0, ching minh rang ton tai s6 ty nhién co

dang 1011° —1 chia hét cho 2023.

—-HET---
Ho vatén thi sinh: ........cvveeiiiiiiieiiee,

SO bao danh: ... Phong: .....ccovvvveviiiin.



Dap an
Bai 1: Tinh gia tri cac biéu thirc sau:
a) (2,5 diém)
A=-1-2+3+4-5-6+7+8-9-10+11+12-...-1997 - 1998 + 1999 + 2000
A= (-1- 243+4) + (- 5- 6+7+ 8) + (- 9-10+11+12)+ ..... + (-1997-1998+1999+2000)
Ta c6 tong A ¢6 2000 s6 hang nén c6 2000 : 4 = 500 nhém
A= 4+4+4+ ... +4(tong cd 500 sb 4)
A=4.500
A =2000
b) (2,5 diém)

B= 1+L 1+L 1+L 1+;
1.3 24 3.5 2021.2023

23 4 2022

T 1.372.4'3.572021.2023

| (2.3.4..2022).(2.3.4..2022)
(1.2.3..2021).(3.4.5..2023)
20222 4044

2023 2023

Bai 2:
a) (2,5 diem)
15 16
So sanh hai biéu thuc 4 va B biét: A:IOM—H, B:IOW—H.
107 +1 107 +1
Ta co:
10" +10 9
= 16 :1+ 16 .
107 +1 107 +1
107+10 9
107 +1 107 +1°
.9 9 A
1l —>— nen 104 >108.
10°+1 10" +1
Suyra: 4>B.
b) (2,5 diém)

104

10B =

. N 1 1 1
Chirng minh rang: —<—+—+—+....... +
& & 6 5 6° 7°

bat: A= 5%+é+%+ ....... - !

Taco:

A< Ly byt R I SIS NS S +L—L=1—L<l(1,25 diém)
45 56 6.7 99.100 4 5 5 6 99 100 4 100 4




Lo U UV V125 aibmy
56 6.7 99.100 100.101 5 101 6

Bai 3:
a) (2,5 diém) Dat:
2x+2x+l +2x+2 +'“+2x+100 :2101 _1
A=2x+2x+1+2x+2+“‘+2x+100 =2x+101_2x
= Q¥ _px o101 g (1,5 diém)
:»(2"—1)(2“”—1):0
:»(2"—1):0:»2*‘:1:»x=0

b) (2,5 diem) , ,
Vip la s6 nguyén t6 16n hon 3 nén p la s6 1¢ khong chia hét cho2 va 3

V61 p khong chia hét cho 2 =>(p-1),(p+1) 1a hai s6 chan lién ti€p=> (p-1)(p+1):8
(1,5 diém) ,

Mait khac p khong chia hét cho 3 nén p=3k+1,p=3k+2

Néu p=3k+1=>(p-1)3=>(p-1)(p+1):24 (0,5 diém)

Néu p=3k+2=>(p+1):3=>(p-1)(p+1):24 (0,5 diém)

Bai 4:

a) (1,5 diém)

Trén mot mit phang cho 8 diém phan biét, trong d6 c6 5 diém thang hang. Ctr 3 diém phan
biét s€ tao thanh mot tam giac, hdi c6 bao nhi€u tam giac dugc tao thanh tur 8 diém trén.

Ta co:

S6 tam giac tao tir 3 diém khong thang hang 1a 1

S6 tam giac tao tir 2 diém khong thang hang va 1 diém trén duong thang 1 3.5=15
S6 tam giac tao tir 1 diém ngoai duong thang va 2 diém trén dudng thang 1a 10.3=30
Vay tong c6 46 tam giac.

b) (1,5 diém)

Cho mdt dudng tron, trén dudng tron 1dy 2023 chdm d6 va 2024 chim xanh. Nguoi ta viét
s6 1 vao gitra hai chAm do, viét s6 -1 vao gitta hai chdm xanh, va viét s6 0 vao giira hai
cham khac mau. Hoi tong cac sb trén duong tron bang bao nhiéu?

Dé dang nhan théiy sb lugng chdm do6 bén canh chim xanh = sd lugng chidm xanh bén canh
chdm d6

Vi vay sb luong 2 chidm xanh canh nhau lu6n ludn 16n hon s6 luong 2 chdm d6 canh nhau la
2024 —-2023 =1

Vay tong cac sb trén dudng tron 1a -1

Bai 5: (2,0 diém) Cho k 1a mot s ty nhién khac 0, chimg minh réng ton tai s6 tu nhién ¢6
dang 1011% — 1 chia hét cho 2023.



Ta thay 1011 va 2023 1a 2 s6 nguyén t6 cing nhau

Vi véy céac sb co dang 1011', 10112,...., 10112 khong chia hét cho 2023

Theo nguyén li Dirichlet trong 2014 s6 s& ton tai it nhat 2 s6 c6 cung s6 du khi chia cho
202314 1011™ va 1011™*k

Khi 6 1011™% —1011™=1011™(1011% -1) chia hét cho 2023

Do 1011™ khong chia hét cho 2023, nén ton tai mot s6 tw nhién k dé 1011% -1 chia hét cho
2023.



