UBND HUYEN GIA BINH PE THI HQC SINH GIOI CAP HUYEN

PHONG GIAO DUC VA PAO TAO NAM HOQC 2024 -2025
Mon: Toan — Lép 7
(Dé thi c¢é 01 trang) Thoi gian 1am bai: 120 phuat (khéng ké thoi gian giao dé)

Céu 1: (4,0 diem) 7 ‘
1) Tinh gia tri ciia cac bi€u thirc sau bang cach hop ly:
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Céu 2: (5,0 diem)

1) Tim z biét:

a)31:‘2x—1‘:2 b)x—4+:l:—3:x—2+x—1

2 22 ? ’ 2022 2023 2024 2025 ’

2) Mot truong THCS ¢6 ba 16p 7, tong sO hoc sinh hai 16p 7A,7B 1a 85 em. Néu
chuyén 10 hoc sinh tir 16p 7A sang 16p 7C thi sb hoc sinh ba 16p 7A,7B,7C ti 18 thuan véi
7:8:9. Hoi lac dau mbi 16p co bao nhiéu hoc sinh?
Cau 3: (3,0 diém)

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

2) Cho n1a sd tu nhién c6 hai chit s6, Tim nbiét n+4 va 2n déu la cac sd chinh
phuong.

Cau 4: (6,0 diém)

Cho AABC vubng tai A (AB < AC). M 14 trung diém ciia BC', Lay D thudc tia
d6i cua tia MA sao cho MD = MA.Ké BI vudng goc véi AD tai I, CK vudng goc véi
AD tai K.

a) Chung minh Bl = CK .

b) Ké AH vudng goc voi BC tai H, MN vudng goc voi BD tai N . Chlirng minh cac
duong thang CK, AH, MN dong quy.

¢) Ching minh BC' - AB > AC — AH.

Cau 5: (2,0 diém)
a) Tim cac s6 nguyén z,y thoa man

|2 —2024) + [z — 2025+ 3(2 — ) | =2(2 —y) +1.

b) Mot ba me chiéu con nén ngay nao ciing cho con an it nhat mot chiéc keo. B¢ han
ché, moi tuan ba cho con an khong qué 10 chiéc keo. Ching minh rang trong mot s6 ngay
lién ti€p nao d6 ba me da cho con tong s6 13 chiéc keo.
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Vay z € {%4;1}
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2.1.b
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Vi

1 1 1 1
+ — — = 0
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= —2026 =0

= x = 2026.

Vay x = 2026
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2.2

Goi s6 hoc sinh ctia 16p 7A,7B,7C lic dau lan luot 13 z,y, 2 (hoc sinh),
(:p, y,z € N *)
Theobairatacd z+y =85 (1)

0,5

Néu chuyén 10 hoc sinh tir 16p 7A sang 16p 7C' thi s6 hoc sinh 16p
TA,7B,7C tilé thuan véi 7:8;9 nén ta co:

z—10 z+10
_Y_ )
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Ap dung tinh chat day ti sb bﬁng nhau ta co:

p=10 _y_z+10_[#-10)+y s5-10
7 8 9 74+ 8 15
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Suy ra z = 45,y = 40, z = 35 (thoa man diéu kién)
Viy s6 hoc sinh cta 16p 7A,7B,7C lan luot 1a 45,40,35 hoc sinh.

0,5

3.1

Vi pla sd nguyén t6 16n hon 3 nén p khong chia hét cho 3

Xét 3 s6 nguyén lién tiép p —1, p, p + 11udn ton tai sb chia hét cho 3 ma
p khong chia hét cho 3 nén p —1 hodic p + 1 chia hét cho 3

Suy ra (p + 1) (p — 1) chia hét cho 3 (1)

0,5

Do pla s6 nguyén t6 16n hon 3 nén p lasd 1é
Do d6 p+1 va p —1 1a hai s6 chin lién tiép

Ditp—1=2kp+1=2k+2 (keN*)

0,5




Khi d6 (p+1)(p—1) = 4k(k +1). Vi k(k +1) chia hét cho 2 nén
4k(k + 1) chia hét cho 8

Suy ra (p + 1) (p — 1) chia hét cho 8 (2) (Khong chimg minh chi tiét — 0,25)

Ta co 3 va 8 1 hai s6 nguyén t6 ciing nhau (3)

Tir (1),(2) va (3) suy ra (p +1)(p — 1) chia hét cho 24.

0,5

3.2

Vin 1a s tu nhién ¢6 2 chit sé nén 10<1n <99 =20<2n <198
Ma 2n 12 s6 chinh phuong chén nén 2n € {36, 64,100,144,196}

0,5

= n€{18,32,50,72,98)
= n+4€{22,36,54,76,102}

0,5

Vin + 4 13 s6 chinh phwong nén n + 4 = 36 suy ran = 32
Vayn=32

0,5

A Cc

gi

B W
0

V¢ hinh, ghi GT, KL
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4.a

Xet hai tam giac vuong IBM va KCM ¢6 :
BM = MC ( ViM la trung diém cua BC)

L —_—

BMI = CMK (2 gbc d6i dinh )

1,0

= AIBM = AKCM (canh huyén — goc nhon)
= BI = CK (2 canh tuong ung)

0,5

4.b

Xét AAMC va ADMB c6
BM = MC (cmt)

AMC = DMB (2 gbc d6i dinh )
MA = MD (gt)

0,5

= AAMC = ADMB (c-g-c)

= MAC = MDB (2 gbéc tuong Gng)
Ma 2 gdc nay ¢ vi tri so le trong = AC'//BD

0,5

Goi giao diém cia AH va CK 1a O. ’
Xét AACOco: AK va CH la cac duong cao, ma ching cat nhau & M
= M latryc tdm cia AACO

= OM L AC (1)

0,5




Mit khdc c6 MN L BD(gt), ma BD//AC (emt) = MN L AC (2).

Tir (1) va (2) = O, M, N thing hang.
Suy ra ba duong CK, AH, MN , ddng quy tai O

0,5

4.c

Ching minh BC - AB > AC — AH.
A £

B

Trén BC lé:ly diém F saocho BF = AB.
Trén AC lay diém F saocho AF = AH

0,5

Taco BAF + A = 90°(tam gidc ABC vudng tai A)

AFB + ;41\ = 90° (tam giac AHF vuodng tai H)
Xét AABF ¢6 AB =BF nén AABF can tai B
= BAF = BFA.Nén 4 = 4

0,5

Chung minh dugc AAHF = AAEF ( c-g-c)
— AHF = AEF (2 gc tuong tng) ma AHF =90° nén AEF =90°

0,5

Suy ra tam giac EFC' vuong tai £ nén F'C > EC.
= FC+BF + AH > EC+ BF + AE (vi AH = AE)
= BC+ AH > AC + AB (vi BF = AB)

= BC - AB > AC — AH (dpcm).

0,5

Ta cé:Q(x —y>2 +1>1véimoi z,y
|z —2024) > 0
Co1|e —2025) > 0
3(¢—y) >0
Suy ra: |:z: — 2024| + |x — 2025| +3 (x — y)2 > 0vo1 moi x;y

Nén ta co

Két hop vai bai ra ta co
r—2024| + ¢ — 2025+ 3(2 — )

=2(z—y) +1
o1

— |x —2024| i |x —2025| +(z—y) =

[ —2024) + |z — 2025] + 3z — y)Q‘ = |& 2024 + |z — 2025] + 3 (2 — y)

0,5




Str dung bat dang thirc chira dau gia tri tuyét di ta co:
[z — 2024| + | — 2025 = |z — 2024| +[2025 — 2]
> ‘a:—2024+2025—:(:‘ = 1;(1:—@/)2 >0
vo1 moi x;y
= |x — 2024| + |ac — 2025| + (:L’ — y>2 >1
Dau “=" xay ra khi:z = y va 2024 < z < 2025.
Vi z;y nguyén nén ta tim duoc cac cdp gia tri (a;; y) la

(2024;2024); (2025;2025)

0,5

S.b

Xét 2 tuan lién tiép ké tir mot ngay thir 2 dau tuan
Goi S, =a,+a,+...+a, vO1 a, 1a s0 keo an trong ngay thir n .
Taxétdén n=14.Taco 14<S,, <2.10=20

0,5

cho 13

Khidoé S,-S, =a,, +..+a, chia hét cho 13 ma dé nhét
0<S,-S,<85,<8,<2.10=20 = a,, +...+a, =13.

keo.

Theo nguyén tic Dirichle thi phai ton tai 2 tong S;, S, cung s6 du khi chia

Giastr S, =a,+a,+....+a,;S, =a,+a, +...+qa, (trong d6 1<i< j<14)

Vay trong mot s6 ngay lién tiép nio d6 ba me di cho con tong s6 13 chiéc

0,5

Chuy:

diém.

1. Hoc sinh lam dung dén dau giam khao cho diém dén d6, twong tmg véi thang

2. HS trinh bay theo cach khac ma ding thi giam khao cho diém twong tmg véi
thang diém. Trong truong hop ma hudng lam ctia HS ra két qua nhung dén cudi con sai sot
thi giam khao trao ddi v6i to cham dé giai quyét.

3. Tong diém cua bai thi khong 1am tron.

Hét




Xem thém: PE THI HSG TOAN 7
https://thcs.toanmath.com/de-thi-hsg-toan-7
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