UBND HUYEN NINH GIANG KY KHAO SAT HQC SINH GIOI CAP HUYEN

PHONG GIAO DUC VA PAO TAO NAM HOQC: 2024 -2025
—— - MON: TOAN 7
DE CHINH THUC Ngay khdo sat: 22/03/2025

(Thoi gian lam bai: 150 phut)

Ciu 1. (1,5 diém) Tinh gia tri cua biéu thirc

0’4_E+£ l—0,25+l 13
1) 4= 9 11__3 L]
7 7 1 17
L4-—+— 1--0,875+0,7
9 11 6
4%.25% 1 —
3 g2 91T 9 6
10 11 23 11 23
Ciu 2. (3,0 diém)
1) Tim x, biét: 2x+£+3x+i+4x+£=10x
23 23 23

2) Cho (x+2) +(y—1*+(x+y—z+2)°=0.
Tinh gid tri cia : A = (x + 1)2024 4 y2025 72026
3) Ba cau lac b Toan, Ngir vian va Tiéng Anh cta khéi 7 mot trudng THCS ¢ 66 hoc
sinh. Néu cu lac bd Toan thém 5 hoc sinh, ciu lac bd Ngtr van bét di 1 hoc sinh, cau lac bd
Tiéng Anh thém vao 2 hoc sinh thi $6 hoc sinh mdi cau lac b d6 lan lugt ti 1€ nghich vai 2;3;2.
Tim sb hoc sinh ctia mdi cau lac bo?
Céu 3. (2 diém)
1) Tim cdp s6 nguyén x, y thoa man: 3xy + 6x — Sy = 17
2) Cho p 12 s6 nguyén t6 16n hon 3 thoa mén 10p +1 ciing 1a s6 nguyén t6. Ching
minh rang 5p +1 chia hét cho 6
Cau 4. (2,5 diém)
1) Cho AABC vuéng tai A (AB <AC). M 14 trung diém cua BC, Ly D thudc tia d6i cia
tia MA sao cho MD = MA.
a. Chung minh CD // AB
b. K¢ AH 1 BC (H thuoc BC), MN L BD (N thuoc BD), CK L. AD (K thugc AD). Chirng
minh cac dudng thing CK, AH, MN dong quy.
2) Cho tam giac ABC co B=45°, C=120°. Trén tia d6i cua tia CB lay diém D sao cho
CD = 2CB. Tinh ADB.

Céu 5. (1 diém)
1) Chitng minh rang tir 52 s6 nguyén bat ky ludn c6 thé chon ra hai s6 ma tong hodc
hiéu cta chung chia hét cho 100
3 8 15 n’*—1

2)Cho §,==+—+—+.+—— (vOineNvan>1).
4 16 n
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I 0,4-2+2  Lgosil
(0.75 diém) 9 11__3 5 |18
La—Lsl 1l_og75407] 17
9 11 6
2 2.2 111
|5 911 3 45|13 0,25
T T.7T T 7.7 17
5 9 11 6 8 10
(1 1 1) 11
——t —+
A 91y 3 405 |13 0,25
(1_1 1) 7(1_1+1j 17
Caul 5 9 11) 23 475
1,5 dié
(o dem (2-2),8.1
7 7) 17 17 0.25
2 4°25° 9 17 9 -6
.2 B:—40+ —————— —
(0.75 diém) 10 11 23 11 23
40 240
:2'—54_2 1_7+£ 0,25
10 11(23 23
_10® 9 0,25
10 11
g2 0,25
11
]7 2x+1—5+ 3x+£+ 4x+£‘:10x (1)
(1 diem) 23 23 23
Ta co 2x+1—520; 3x+i20; 4x+£20
2 3 23
Nén dé (1) xay ra thi 10x >0, tc la x >0 0,25
Cau 2 .
a,li Khi d6 2x+1—520; 3x+£20; 4x+£20
(3 diém) 23 23 23 0,25
Do d6 2x+%+3x+%+4x+%=10x 0,25
9x +1=10x
x=1 0,25

Vaiyx=1




2 Ta co: (x+2)220Vx; (y-1D'>20Vy; (x+y-z+2)°*>0Vx,y,z 0,25
(1 diem) Do do (x+2)2+(y—1)4+(x+y—z+2)620 0,25
Nén (x+2)2 +(y-D'+(x+y-z+2)°=0
. x+2=0 x=-2 0,25
khi < y-1=0 hay<y=1
x+y—z+2=0 z=1
Khi do A = (x + 1)2024 4 y2025 4 72026 = (L3 4 1)2024 4 2025 4 12026 3 0,25
Vay A =3
3 Goi sb hoc sinh ctia mdi cau lac bo Toan, Ngir van va Tiéng
(1 diém) | Anh lan luotla a, b, ¢ (a,b,ceN*)néna+b +c =66 0,25
Vi néu cu lac bd Toan thém 5 hoc sinh, cau lac bd Ngir van bot
di 1 hoc sinh, cau lac bo Tiéng Anh thém 2 hoc sinh thi s6 hoc
sinh trong mdi cau lac bd lan luot ti 18 nghich vo1 2; 3; 2 nén ta
co:2(a+5)=3(b-1)=2(c+2)
Suy ra: a+5:b—1:c+2 0,25
2 3
Theo tinh chat ddy ti s bang nhau ta cé:
a+5 _ b-1 _ c+2 _ a+b+c+6 :2:9
3 2 3 8 8
Suyra: a=22,b=19,c=25 0,25
Vay s6 hoc sinh cua mdi ciu lac bd Toan, Ngitt van va Tiéng
Anh 1an luot 14 22 hoc sinh, 19 hoc sinh, 25 hoc sinh. 0,25
1 3xy + 6x — 5y =17
(1 diém) 3x(y+2)-5y—-10=17-10
3x(y+2)-5(y+2)=7
Gx—5)(y+2)=7 0.25
Do x, y thuoc Z nén 3x —5Svay + 2 1a udc cua 7 0,25
Ta c6 bang
Ciu 3 3x-5 -7 -1 1 7
. X -2 : 4 : 2 4
2 diém) ; (loai) | < (loai) 025
y+2 -1 -7 7 1
y -3 -9 5 -1
Vay cac cip sb (x; y) thoa man 13 : (2;5); (4:-1) 0.25
2 Vi p 1a s6 nguyén t6 16n hon 3 nén p las6 1é = 5p la s 1é
(1diém) | Do @5 5p + 11as6 chan Nén 5p + 1 :2 (1) 0,25




Xét ba s6 tu nhién lién tiép: 10p; 10p + 1; 10p + 2 ludn t6n tai 0,25
mét sb chia hét cho 3
Ma 10p + 1 1a s0 nguyén t6 16n hon 3 = 10p + 1 / 3
plasdnguyéntdlénhon3 =p [ 3va(10;3)=1
Nén 10p / 3
Dod6 10p+2:3 0,25
Suy ra 2(5p+1) :3ma (2;3) =1
Nén5p—+1:3 (2) 0,25
Tir (1) va (2) két hop véi (2;3)=1nén 5p+1: 6
L V& hinh dtng dén ciu a 0,25
a) Chung minh dugc A AMB = ADMC (c-g-c) 0,25
(0.5diém | Quy ra 4BM = DCM (hai goc twong (mg)
Cﬁ“74 Ma hai goc nay 6 vi tri so le trong
(2,5 diem) Nén AB//DC 0,25
b) Chung minh dugc AACM = ADBM (c-g-¢)
073diém | Quy ra AC/BD, ma BD L MN nén MN L AC 0,25
Goi giao diém ctia AH va CK 1a O.
Xét AACO c6: AK va CH 1a cac duong cao, ma chung cit nhau
0 M nén M la tryc tdm cua AACO nén OM L AC (1).
Mait khac c6 MN L AC (ching minh trén), ma BD//AC (cmt) 0,25
Suy ra MN L AC (2).
Tir (1) va (2) ta c6 O, M, N thang hang. 0
,25

Suy ra ba duong CK, AH, MN, dong quy tai O




2.
(1 diém)

B C D

Ké DE L AC chimg minh dugc ACED la tam gi4c nira déu

Suy ra CD = 2CE ; CDE = 30"

0,25

Do CD =2CE; CD =2CB(gt) = CB = CE =ABCE can tai C =
ECD =2EBC = EBC =60° :2 =30

ABED ¢6 EBD = EDB =30° = ABED can tai E=5BE = ED (1)

0,25

ABE = ABC — EBC = 45° -30° =15°
AABC ¢6 BAC =180° — (ABC + ACB) =180° —45° —120° =15°

ABEA c¢6 EBA=EAB =15 = ABEA can tai E=BE = EA (2)

0,25

Tu (1) va (2) suy ra ADEA can tai E ma AED =90°
suy ra ADEA vuong cén tai E =
ADE = 45" = ADB = ADE + EDB = 45° +30° = 75°

0,25

Cau 5
(1 diém)

1)
(0,5 diém)

Tat ca cac s du trong phép chia cho 100 duoc chia thanh 51
nhém nhu sau: {0} ;{1;99},{ 2;98}, ... ,{49;51}; {50}.

C6 52 s6 nén theo nguyén tic Dirichlet c6 hai s6 ma céc s6 du
khi chia cho 100 thudc cing mdt nhom trén. Hai s nay c6 hiéu
chia hét cho 100 (Néu sb du ctia chung bang nhau ) hodc ¢
tong chia hét cho 100 (néu sd du cua chiing khac nhau)

Vay tir 52 s6 nguyén bét ky ludn c6 thé chon ra hai sb ma tong
hodc hi€u cua ching chia hét cho 100

0,25

0,25

2)

(0,5 diém)

2_
Cho Sn:§+§+l—5+...+n 21
4 9 16 n

(véi ne Nva n>1). Chirng minh
rang S, khong thé 1a mot sé nguyén

, I 1 1
Co s, =1—2L2+1—3L2+...+1—% :(n—l)—[?+3—2+...+n—2j

Dat A:Lz+iz+...+%- Do A>0 nén S, <n-1
2° 3 n

1 _1_1
(n—l).n o

Mat khac A<L+L+...+
1.2 23

0,25




Suy ra S, >(n—1)—(1—lj:n—2+l>n—2 (do l>0)
n n n

Do d6 n-2<S, <n-1nén S, khong 13 s6 nguyén.

0,25

(Hoc sinh lam cdch khdc ding van cho diém téi da)




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