PHONG GD&DT QUOC OAI PE OLYMPIC TOAN 7
PE CHINH THUC Nam hoc 2022 - 2023

Thoi gian: 120 phiit (khong ké thoi gian giao dé)

(Pé gom c6 01 trang)
Hovatén: .................ceeeeeeee . SBD

Céu 1 (4 diém)
1/ Tinh gia tri ctia cac biéu thire sau:

2
as(2o0s) L2 (2)] (8 6 /2
3 16 15 5 25 144

x*+5°
y2+42

2/ Cho 2x—y=§(x+y).Tinh C=

Céu 2 (5 diém)
1/ Tim x biét:
a/ (0,4x —2)—(1,5x +1)—(-4x-0,8)=3,6
b/ [x* +[2x —1]| = x> + 2023
2/ Tim x;y; zbit: (x+y):(y+2):(z+x)=6:7:8 Vi x+y+2z=42
Cau 3 (3 diém)
1/ Cho p 1a sé nguyén t6 16n hon 3 thoa man 10p+1 ciing 1a s6 nguyén td.

Chung minh rang 5p +1 chia hét cho 6

2/ Tim sb abcde sao cho abede = 2.ab.cde
Céu 4 (6 diém)

Cho AABC vuodng tai A, duong cao AH. Tia phan giac cua HAB cit BC tai
D. K¢ DK L AB (K € AB). Chting minh:

a/ AH = AK

b/ AACD can

¢/ AB+AC<BC+ AH
Céu 5 (2 diém)

Cho AABC ¢6 A = 75° Piém D trén canh BC sao cho cic tam giac ABD va

ACD 1a cic tam giac can. Tinh sb do cia B, C

Thi sinh khéng dwge ding mdy tinh cam tay.
Cdn bo coi khong giai thich gi thém.
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1 la 1) Tinh gi4 tri ciia cac biéu thic sau:
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2 2 x> +5°
Cho 2x —y=—(x+y). Tinh C=
2d) y=3(x+y) v+ 4
. 2 2 2 B
Ta co: 2X—y—3(x+y):>2x 3X—y+3y:>4x—5y 0.5
X 5 x5
y 4y 4 0.5
Theo tinh chat cta ddy ti sé bang nhau ta co:
x5 x*+5 N X +5 _ 25
y’ e _y2+42 y2+42 16 1

2 1a 1) Tim x biét:

(5d) | (1.5d) |a) (0,4x—-2)—(15x+1)—(—4x—-0,8)=3,6
0,4x-2-1,5x—1+4x+0,8=3,6 0,5
x(0,4-1,5+4)=3,6+2+1-0,8 0.5
2,9x=58 =>x=2 0,5

1b b) [x” +[2x 1] = x + 2023
(1,5d) Tacd x>20; [2x-1|=0 = x* +[2x—1|>0 véi moi x
0,25
= |x2+|2x—1||:x2+|2x—1|




Do d6 [x* +[2x 1] = x + 2023
x? +2x 1] =x* +2023
2x —1|=2023

0,5

2x —1=2023 hodc 2x —1=—-2023 0>
x=1012 hoac x=-1011
2(2d) |Timx;y;zbiét: (x+y):(y+2):(z+x)=6:7:8 va
X+y+z=42
Taco: (x+y):i(y+2):(z+x)=6:7:8
X+y y+zZ zZ+X 0,25
6 7 8
Theo tinh chit cta ddy ti sé biang nhau ta co:
x+y:y+Z:Z+x:2(x+y+z):&:4 0,5
6 7 8 21 21
XY 4 xty=24mix+yrz=42 = z=42-24=18 | 0-25
yTJrZ=4:>y+z:28 mi x+y+z=42 = x=42-28=14 | 0.25
2N 4 z4x=32mA x+y+z=42 = y=42-32=10 | 025
Viay: (x,y, z) = (14, 10, 18) 0.5
3 1 1) Cho p 1a s6 nguyén t6 1on hon 3 théa man 10p +1 ciing 1a
(4d) | (1.5d@) | sb nguyén to. Chirng minh rang 5p +1 chia hét cho 6
Vi p 12 s6 nguyén t6 16n hon 3 nén p 1a s6 1¢ = 5p 1a s6 1é
—5p+1lasdchin=5p+1:2 (1) 0,25
Xét ba s6 tu nhién lién tiép: 10p; 10p + 1; 10p + 2 ludn t6n
tai mot s chia hét cho 3 0.25
Ma 10p + 1 12 sé nguyén té Ionhon3 = 10p+1 7 3 0.25
p 14 s6 nguyén t6 16n hon 3 = p [ 3 va UCLN(10; 3) =1
= 10p / 3 0.25
Do d6 10p+2:3 = 2(5p+1) : 3 ma UCLN(2; 3) = 1
= 5p+1:3 ) 0.25
Tir (1) va (2) két hop véi UCLN(2; 3)=1nén 5p+1: 6 0,25
2 2/ Tim s6 abcede sao cho abede = 2.ab.cde
(1.5d) Ta co:




1000.ab + cde = 2.ab.cde

—1000.ab =2.ab.cde —cde =1000.ab = (2.ab—1).cde | 0,25
—1000.ab :2.ab—1 —
Do (ab,2.ab—-1) =1 ’
Vi 2.ab—1 1a u6ce s6 1é cua 1000 va 2.ab—1>19
Nén 2ab-1 e {25,125} = abe{13,63} 0.25
+ab=13= cde= 120040 _ 13000 _ 54 Zrcde = 13520 0.25
2ab—1 25 ’
+ab=63= cdo= 2000 _ 63000 _ 504 hcde=63504 | o5
2ab—1 125 )
Vay: abede € {13520,63504) 0.25
4 Cho AABC vuong tai A, duong cao AH. Tia phan giac cua
(6d) HAB cit BC tai D. Ké DK L AB (K € AB). Ching minh:
a/ AH = AK
b/ AACD can
¢/ AB+AC <BC + AH
G
0.5
A K °B
a/ Chi ra 2 tam giac vuong AAHD = AAKD (ch-gn)
— AH=AK 1.5
b/ Do AAHD vuéng tai H nén ADH +DAH=90" (1) 0,5
Do AABC vuéng tai A nén CAD + DAB=90° (2) 0.5
AD 14 tia phén giac cia HAB= DAB=DAH (3) 0,25
Tir (1), (2) va (3) suy ra ADH =CAD 0.25
— AACD can tai C 0.5
¢/ Ta c6 AB + AC = AK + KB + AC 0.25
0.25

BC+AH=AH+CD+ BD




Theo phan a/ AK = AH (4) 0.25

Theo phan b: AACD cén tai C = AC =CD (5) 0,25

Trong ABKD vuédng tai K ta c6 KB <BD (6) 0.25
T (4), (5) va(6)taco: AK+KB+AC< AH+CD+BD |0,25
Hay: AB+ AC <BC + AH 0.5

S Cho AABC c6 A =75° Diém D trén canh BC sao cho
2d) cac tam giac ABD va ACD 1a cac tam giac can. Tinh sé do
cua EAB, 6
A
1\2
1\
B® > °C

Do D va Ds 1a 2 goc ké bu nhau nén trong 2 goc d6 sé& co it
nhat goc khong nhon, gia sir d6 1a D,
Trong tam giac can, goc ¢ day ludn 1a goc nhon va D, khong
nhon nén AADC chi c6 thé cén tai D. 0.5
- Néu AABD cén tai D va AADC can tai D = A = 90° =
Khong phu hop vai gt A = 75°, 0.25
- Néu AABD cén tai A va AADC cén tai D
Lapluaindé co C=x, D1 =2x=B=B+C=2x+x=3x
= 180°-75=B +C=3x = x=105%:3 =35°
= B=70°,C=35" 05
- Néu AABD cén tai B va AADC can tai D
Lapluaindé co C=Ar=x,Di =2x=A; = A1 + Ay =2x +x
=3x =75 =3x=>C=x=75°:3=25
:>B=180°,—75°—25°=80°. , 0.5
Tuong tu néu gid st D1 khong nhon ta dugce cac két qua C =
70°, B=35% vaC =80, B =25° 0.25




