PHONG GIAO DUC VA DAO TAO TU KY PE THI OLYMPIC CAP HUYEN
HOQI PONG THI OLYMPIC NAM HOQC 2022 - 2023
MON: TOAN - LOP 7
Thoi gian lam bai: 120 phut
(Dé thi gom 05 cdu, 01 trang)
Cau 1. (2,0 diém)
1) Thuc hi¢n phép tinh
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2) Tinh gié tri bidu thire 4=(x—2y+z+25)""
biét: 3x=4y=5z-3x—-4y va 2x+y=z-19

Cau 2. (2,0 diém)
1) Tim x, biét
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Chtng minh: (x—z) =8(x—y)’ (y-2)

2) Cho 3 s6 thuc x, y,z thoa man:

Cau 3. (2,0 diém)
a) Cho a,b 13 cac s6 nguyén duong, chimg minh rang biéu thirc ab(a2 + 2)(172 + 2) ludn
chia hét cho 9.

b) Tim cdp s6 tu nhién (x;y) trong d6 y 1a chit sd, biét ring: 142+ +(x-1)= Wy —x
Cau 4. (3,0 diém)

Cho tam giac ABC cantai 4 (AB>BC).Goi F latrung diém ciua AC, qua F ké duong
thang vudng goc v4i AC cat duong thang BC tai M . Trén tia dbi cua tia AM lay diém N sao
cho AN =BM .

a) Ching minh: AMC =BAC .

b) Chiing minh: AM =CN

¢) Ly diém D trén canh AC, diém E trén canh ABsao cho AD = AE. Trén tia BM

ly Isao cho BI = DE . Chung minh: EI /DB va BD > BC+—DE

Cau 5. (1,0 diém) ‘ q
Cho céac s0 nguyén duong a;b;c théa man a+b+c =2023. Ching minh rang gia tri bicu

thirc sau khong phai 1a mot s6 nguyén: A= @, b +—C
2023—c 2023-a 2023-b
Heét

(Chii y: Hoc sinh khong dwoc siv dung mdy tinh cam tay khi lam bai.)
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Do tich ¢6 100 thira sé 4m nén tich mang dau duong.
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2)

Tim x,y,z biét: 3x=4y=5z-3x-4y va 2x+y=z-19




Taco: 3x=4y=5z-3x-4y

:3_x_4_y_ 52—-3x—4y _3x+4y+5z-3x-4y 5z
1 1 1 I1+1+1 3
3x 4y 5z 0,25
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20 15 36

Laico: 2x+y=2z-19 =2x+y—-z=-19
Ap dung tinh chét ddy ti s bang nhau ta cé:
X 'y _z  2x+y-z _-19
20 15 36 220+15-36 19
Suy ra: x=-20;y=-15;z=-36

2023

Vay A:(—20+30—36+25) =-1

-1 0,25

1) Tim x, biét
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diém —xj=——— 0,25
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1 1

219 - 22x+1

2x+1=19 0.25
2x=18 ’
x=9
Vay x=9
€) |Xx+—|+|x+—|+ x+i +..+ x+@ =102x
101 101 101 101
Diéu kién: 102x> 0= x>0 0,25
Véi x>0 taco: x+L+x+i+x+i+...+x+@=102x
101 101 101 101
& (100x—102x) + — 100101
101 2
& -2x+50=0 0.25
& —2x=-50 ’
& x=25 (TMPK)
Vay x=25
Cho 3 sb thuc x,y,z théa man: A N
2021 2022 2023
Chtng minh rang: (x—z)3 :8(x—y)2 (y-2)
Tach: ——=—2 ==
2021 2022 2023
- X—z __Xx-y y—z 0.25
2021-2023 2021-2022 2022-2023
X—z XxX-y y—z
2) 2 -1 -l
x—z) (x-yY y-
(55 =
-2 -1 -1
(x=2) _(x=p) y-:
(_2f (_IY T 0,25
= (v-z2) =8(x-y)"(y-2)
Viay (x—z)3 :8(x—y)2 (y—z).
a) Cho a,b 1a cic sb nguyén duong ching minh biéu thic
ab(a2 + 2)(1)2 +2) luédn chia hét cho 9.
i Néu ai3thi a(a’+2):3
Cau3 ) 05
2.0 Néu ai3thi a*:3 du 1 nén a*+2 hay a(a’+2):3 ’
diém Suy ra a(a2 +2)E3V(’)i moi s6 nguyén duong a
1) . 0,25
Tuong tu b(b2 +2)E3V(’yi moi s6 nguyén duong b
Suy ra ab(a2 +2)(b2 +2) luédn chia hét cho 9. 0.25




b) Tim s6 cdp s6 tw nhién (x;»), y 1a chit sb biét:

142+3+4+...+(x=D)=ppy—x

Tacd: 14243+4+...+(x=D)=ppy—x

14243 +4+..+(x—1)+x=yyy

0,25
Ma: 1+2+3+4+..+x= x(x;l) va yyy=y.111=y.3.37
XD 3375 x4 1) 22337
— x(x+1) chia hét cho 37 0,25
= x hodc x+1chia hét cho 37 (i (x, x+1)=1) (1)
2) |Taco: N — 395 < 999 = x(x + 1) <1998 = x <
45 (2) 0,25
Tu (1) va(2) suyra x=37 hodacx + 1 =37
+) Véi x=37 thi yyy = 2= = 703 (khong thoa mén)
L . — 36.37 , ~
+) Vo1 x+1=37 thi yyy = — = 666 (thoa man) 0,25
Vay (x;y)=(36:6)
Cau 4
3,0
diém
0,25
a) Chtrng minh AMAC can tai M
— o — 0,5
— AMC =180 -2A4CB (1)
Lai c6: AABCcan tai A = BAC =180"-2A4CB (2)
0,5
Tu (1) va(2) suyra AMC = BAC .
ABM = CAN (ké bu véi hai goc bang nhau) 0,5

Xét ABMA va AANC co:

0,5




b)

BM = AN (GT);

AB=AC(GT);

ABM = CAN (chung minh trén)
Suy ra ABMA=AANC(c.gc).

= MA=NC

Vi 4D = AE nén tam gidc ADE cantai A va DC = BE
Ta c6 tam gidc AED va ABC cantai 4 nén

0 —
AED:ABC:M

Suy ra DE//BC

0,25

Xét tam giac BIE va EDB co:

BI = DE

EBI = BED (do DE//BC)

BE : canh chung.

Suy ra ABIE = AEDB (c.g.c) = EI//DB

0,25

XétABDE va ACED c6:

DC =BE

EDla canh chung

BED = CDE

Suy ra ABED = ACDE (c.gc)= BD=CE(1).
Lai c6: ABIE = AEDB = IE = DB(2)

Tu (1) va(2)suyra CE=IE=BD.

0,25

Ap dung bat dang thic tam giac trong tam giac EIC ta co:
EI+EC>IC=IB+BC=DE+BC.

DE + BC >BC+DE

Hay 2BD > DE + BC = BD > Vay BD

0,25

Caus
1,0
diém

Cho céc s6 nguyén duong a;b;c thoa man a+b+c =2023. Ching
minh rang gia tri biu thic sau khong phai 1a mot s nguyén:
a b c
+

A= +
2023—c 2023—a 2023-b

2023 —-c=a+b
Theobairatacod a+b+c=2023=32023-a=b+c
2023-b=a+c

0,25




a b c a b c
A= + + = + +
2023—c¢ 2023—a 2023-b a+b b+c a+c

Vi ab,c la cac s6 nguyén duong nén

a b c a b c a+b+c 0,25
+ > + + = =1
a+b b+c a+c a+b+c b+c+a a+c+b a+b+c
Chtrngminh:ﬁ<1:£<a+m 025
b b b+m ’
Taco -2 b <1 nén

a+b’b+c a+c
a b c a+c b+a c+b  2(a+b+c) 0,25
+ + =2

+ + < =
a+b b+c a+c a+b+c b+c+a a+c+b at+b+c
Vi l<A<2 nén 4 khong phai 1a mot sé nguyén.

*Luu y: Hoc sinh lam cdach khac néu dung yéu cau cua bai van cho diém toi da.
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