PHONG GD&PT LAM THAO KY THI CHON HQC SINH GIOI LOP 6,7,8 CAP HUYEN
NAM HOQC 2024 — 2025
MON THI: TOAN 7
Thoi gian lam bai: 90 phit khéng ké thoi gian phat dé
(Dé thi gom 02 trang)

PE CHINH THUC

I. PHAN TRAC NGHIEM KHACH QUAN: (6,0 diém)
Cau 1. Gid tri cia x trong biéu thite: (vx ~1) =0,25 1a

NCES T S T N
474 44 44 474
Ciu 2. Cho x,y la cac sd thoa man (x—3)***+|2x+3y—9|=0. Gia tri cua biéu thic
A=3x-4y la
A. 3. B. 5. C.9. D. 13.

Ciu 3. Biét 50 nguoi tho may xong mot luong quan 40 trong 12 ngay. Hoi 30 nguoi thg
may hét luong quan 4o do trong bao nhiéu ngay? (Gia sir nang suit 1am viéc cia mdi ngudi
thg 1a nhu nhau).

A. 10 ngay. B. 15 ngay. C. 20 ngay. D. 25 ngay.
Cau 4. Cho X =2 2 =2 Gid tri ctia bidu thirc M =XV 42 1y
3 45 6 3x+4y+5z

A, 168 B. 180 c. 108 p. 180

254 254 245 245
Ciu 5. Cho da thire F(x) théa man diéu kién F(x,.x,)=F(x,).F(x,) va F(2)=5.Khi d6
F(16) bang
A. 5. B. 25. C. 125. D. 625.

Ciu 6. Cho da thitc f(x) =x* —3x+a. Gid tri cia a déda thirc f(x) chia hét cho da thic
x—21a

A. 2. B. —10. C.2. D. 10.

Cau 7. Cho hinh V& biét AB//EFva &

ABC = 60°,BCD =130°,CDE =140°. S6 do
EETTbéng

A. 105, B. 110°.

C.115°. D. 120" A

Céu 8. Cho tam giac ABC. V& doan thang AD vudng goc v6i AB (DvaC nam khéc phia
v&i AB), AD = AB . Vé doan thang AE vuong goc voi AC (E va B nam khac phia véi 4C
), AE = AC . Biét ring DE = BC . Khi d6 BAC bing

A. 90°. B. 60°. C. 45°. D. 120°.
Cau 9. Cho tam giac ABC cantai 4, co A= 120°; BC = 6¢cm . Pudng vudng goc v6i AB tai
A cit BC & D. Do dai doan thing BD bang

A.2cm. B. 4cm. C.5cm. D. 6¢cm.
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Céu 10. Cho tam giac ABC c6 ba dudng phan giac cit nhau tai 7 . Khang dinh nao sau day
ding?

~ ~ ~ ~

A BIC=90°+42. B.BIC=90°-2. c.BiIc=90°+2. p.BIC=90°1E.
2 2 2 2
Céu 11. Cho tam gidc ABC vudng tai 4, c6 trong tim G . Biét BC = 6¢m . Khi d6 AG bang
A. 1,5¢cm. B. 2cm. C. lem. D. 3cm.

A . X N A , < Al 1A . a re A AN \
Cau 12. Gieo ngau nhién mot con xuc xac mdt lan. Goi 3 (v61 a,b nguyén t6 cung nhau) 1a

x4c sudt cia bién ¢ “Mit xudt hién cta xuc xic ¢ sd chdm 1a sd chia hét cho 2. Gia trj cia
biéu thire 2025° +4b—4 1a
A. 2029. B. 4029. C. 2024. D. 2025.

II. PHAN TU LUAN: (14,0 diém)
Cau 1. (3,0 diém)
1.1. Chting minh ring 4 = 75(42025 +4 4 14+ 1) +25 chia hét cho 100.

1.2. Tim céc s6 nguyén t6 p thoa man 27 + p* 1a s6 nguyén to.
Cau 2. (4,0 diém)
2.1. Cho diy ti sb 2a+b+c+d _a+2b+c+d _a+b+2c+d _a+b+c+2d

a b c d
a+b b+c c+d d+a
+ + +

c+d d+a a+b b+c

(V6i

a,b,c,d #0). Chimg minh rang biéu thic O = c6 gia tri 13 s6

nguyen.
2.2. Cho da thirc f(x)=ax’ +bx’ +cx+d véi a,b,c,d €Z. Biét f(x)i5 véi moi xeZ.
Chtng minh rang a,b,c,d déu chia hét cho 5.
Céu 3. (5,0 diém)

Cho tam gidc ABC vuodng can tai A. Goi M 1a trung diém BC. Lay diém D trén
doan thang AB (D khac 4 va B), trén tia ddi cua tia CA ldy diém K sao cho CK = BD;
DK cit BC tai I.Ké DP vudng goc véi BC tai P va KQ vudng goc véi BC tai Q.

a) Chtng minh rang: ABDP = ACKQ va I 1a trung diém DK .

b) Dudng vudng goc voi DK tai I cit AM tai S. Tinh goc SCK ?
¢) Puong thang vudng goc véi MD tai M cit AC tai E .

Chtng minh rang: MD + ME > AD + AE .

Cau 4. (2,0 diém)
: 14
Tim cac cap so nguyén (x;y) thoa man (x+ y— 2)2 +7 =
y=1l+ly-3
Hét
Hova ten thi Sinh :.............coeeeiiiiiiiiiiiiiiieeeeeeeee S6 bdo danh ...

Cdn bo coi thi khong giai thich gi théem.
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PHONG GD&DPT LAM THAO PAP AN VA HUONG DAN CHAM
MON TOAN

I. PHAN TRAC NGHIEM KHACH QUAN: (6,0 diém) Moi ciu diing dwoc 0,5 diém

1 2 3 4 5 6 7 8 9 10 11 12
A B C D D C B A B A B A

II. PHAN TU LUAN: (14,0 diém)
Cau 1. (3,0 diém)

1.1. Chimg minh rang 4 = 75(42025 4 44 44 1) +25 chia hét cho 100.

1.2. Tim cic s6 nguyén té p thoa min 27 + p° 1a s6 nguyén t6.

1.1 (1,5 diém). Chimng minh ring A = 75(42025 Y 1) +25 chia hét s
cho 100.
biat B=4"% + 4™ ¢+ +4* +4+1
Tacd 4B=4"+4% + . +4 +4* +4 0.75
2026 , ’
Liy 4B—B=4"-1=B= thay vao biéu thirc 4 ta duoc
42026 _1
A=175. +25=25(4" 1) +25 = 25.4" =100.4* 1100 0,75
1.2 (1,5 diém). Tim cic s6 nguyén t& p théa min 2” + p* 1a s6 nguyén to. 1,5
Véi p=2=2"+ p* =27 +2% =8 la hop s6 => loai 0
Véi p=3=27+ p? =2°+3* =17 la s6 nguyén t6 => thoa man ’
Vé6i p>3,vi p lasdnguyén tbnén p 1é,dodd p=2k+1 (keN,k>1)
0,25
27 =2** =2(mod3 ’
Ta co: ( ) 0,25
p’ =1(mod3)
P 2 _ P 209 o 14 A AP 2 1a L . 0,25
=2"+p =O(mod3):>2 + p~:3 valon hon 3 nén 27 + p° 1a hop s6 => loai
Vay p=3 0,25

Cau 2. (4,0 diém)

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d

at+b b+c c+d d+a
+ + +

c+d d+a a+b b+c

(v6i

2.1. Cho diy ti sd

a,b,c,d #0). Ching minh rang biéu thirc O = ¢ gia tri 1a sb

nguyeén.
2.2. Cho da thirc f(x) =ax’ +bx* +cx+d véi a,b,c,d € 7. Biét f(x)fS véimoi x € Z . Chirng

minh rang a,b,c,d déu chia hét cho 5.
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2.1. Cho day ti s6 2a+btc+d _a+2btc+d _a+b+2c+d _a+b+c+2d

Vay a,b,c,d déu chia hét cho 5.

a b c d
. , 2,0
(v6i a,b,c,d #0). Chitng minh rang biéu thirc Q = atb + bte +c+d+d+a cod
c+d d+a a+b b+c
gia trj 1a s6 nguyén.
. 2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
Tu = = = suy ra
a b c d
2a+b+c+d_1_a+2b+c+d_1_a+b+20+d_1_a+b+c+2d_1 0.5
a b c d ’
a+b+c+d_a+b+c+d_a+b+c+d_a+b+c+d_k
a b c d
-Néu a+b+c+d#0=>a=b=c=d 0.75
Khids OQ=1+1+1+1=4€Z ’
a+b:—(c+d)
) b+c=—(d+a)
-Newa+b+c+d=0=
c+d:—(a+b) 0.75
d+a=—(b+c)
Khido Q=-1-1-1-1=-4€Z
Vay gia tri cta biéu thuce Q 1a sé nguyén
2.2. Cho da thirc f(x):ax3+bx2+cx+d voi a,b,c,d € 7. Biét f(x)fS véi moi 20
x € 7 . Chimg minh ring a,b,c,d déu chia hét cho 5. ’
Vi f(x)i5 v6imoi x € Z nén
V6i x=0= f(0)=d:5 0,25
V6i x=1= f(I)=a+b+c+diSmadi5=a+b+cis (1) 0,25
V6i x=-1= f(l)=—a+b—c+d:5mid:5=—-a+b—ci5 (2) 0,25
Tu (1) va (2) say ra 2b:5 ma (2,5)=1=> b5 0,25
V6i x=2= f(2)=8a+4b+2c+d:5md b,d:5=8a+2ci5 (3) 0.5
Tr(l)suyra a+c:5=2a+2c:5 (4) 0,25
Tir (3) va (4) suy ra 6a35, ma (5,6)=1=ai5=ci5 0,25
0,25

Cau 3. (5,0 diém)

Cho tam gidc ABC vudng can tai 4. Goi M 1a trung diém BC . Liy diém D trén doan

thang AB (D khac A va B), trén tia d6i ctia tia CA lay diém K sao cho CK = BD; DK cit BC

tai /.Ké DP vuong goc voi BC tai P va KQ vudng goc v6i BC tai Q.

a) Chimg minh rang: ABDP = ACKQ va [ 14 trung diém DK .

b) Puong vuong goc voi DK tai I cit AM tai S. Tinh SCK 2
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¢) Puong thang vuéng goc véi MD tai M cit AC tai E. Ching minh rang:

MD + ME > AD + AE .

V& hinh, viét GT, KL

MD + ME > AD+ AE .

0,25
a) Chirg minh rang: ABDP = ACKQ va I 1a trung diém DK . 1,75
Vi tam gidc ABC vudng can tai 4 nén 23\1 = a =45°, ma 6; = a (2 goc d6i dinh) nén
B =G,
Xét tam giac BDP va tam giac CKQ, ta c6
BD = CK (gt)
BPD = CQOK =90’
B =C, 1,0
Suy ra ABDP = ACKQ (CH-GN)
=> DP = KQ (canh tuong ung)
Ta c6 DP // KQ (cung vudng goéc voi BC) => PDI = OKI
Xét tam giac DPI va tam giac KQI, ta c6
DP = KQ (cmt)
DPI = KOI = 90" 0,75
FD\I = Q\KI (cmt)
Suy ra ADPI = AKQI (g.c.g) => DI = KI (canh tuong ing)
=> DJ = KI (canh twong mg) => / 1a trung diém ctia DK
b) Pudng vuong goc v6i DK tai I cit AM tai S . Tinh SCK ? 2,0
Vi AM 1 trung tuyén trong tam giac cAn nén AM ciing 1a phan gic cia goc 4
Chimg minh A4BS = AACS (c.g.c)= ABS = ACS (1) vaSB =SC 1,0
Vi S thudc trung truc cia DK => SD = SK
Chimg minh ASBD = ASCK (c.c.c) = SBD = SCK hay ABS = SCK (2) o
Tir (1) va (2) suy ra ACS = SCK ,ma ACS +SCK =180° = ACS = SCK = 90"
¢) Puong thang vudng goc véi MD tai M cit AC tai E. Ching minh rang: 1.0




Goi giao diém ctia DM véi SC1a F.
Chimg minh A MDB = AMFC = MD = MF = M la trung diém ctia DF

Tx Fké FH L AB tai H. 0,25
Chimg minh A FAH =AAFC=> FH = AC 025
Do AAMD = ACME = AD = CE = AD + AE = AC. ’
Do MD = ME nén MD + ME = 2MD = DF 0.25
Mit khac DF > HF = DF > AChay MD + ME > AD + AE
Dau “="khi MD L A4B. 0,25
Céu 4. (2,0 diém). Tim cac cap sd nguyén (x;y) thoa man (x+y—2)2+7:L
[y =1]+[y-3
Vi (x+y—2)22():>(x+y—2)2+727
14 14
va |ly=1ll+|y=-3|=|y-1|+3-y|2|y-1+3-y|=2—F—F—F—<—=7
=1 +ly=3]=[y=1]+}- 2] 2= s
dau “="xay rakhi (y-1)(3-y)20<1<y<3 1,0
2
. (x+y—2) tr=T x+y-2=0 x=2-y
nén theo bai ra ta co: 14 & & (dox,
——=7  |[1<y<3 ye{l;2;3}
y=1[+|y-3
¥ nguyén) 1.0
Vay (x:y) e {(1:1):(0:2):(-1:3)}

Hét
Luu y: HS lam cdch khdc ding van cho diém toi da




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