PHONG GD&PT QUYNHLUU  KY THI CHON HQC SINH GIOI OLYMPIC LOP 8
NAM HQC 2022 - 2023

DE CH‘iNH THUC Pé thi mon: TOAN
(Dé thi gom c6 01 trang) Thoi gian thi: 120 phat (Khong ké thoi gian giao dé)

Ngay thi: 05 thang 04 nam 2023

Cau 1: (3,0 diem)
a. Tim cac cip s6 nguyén (x; y) thoa man i + % =3

b. Cho a, b, ¢ 13 cac sd nguyén thoa man a+ b +2024c = ¢’
Chung minh rang a® + b® + ¢ chia hét cho 6

Cau 2: (4,5 diem)
a. Giai phuong trinh (x + 1)% + (x + 2)3 = (2x+ 3)3
b. Cho céc sb thuc a, b, ¢ théa man abc =1. Churng minh r:fmg:
a b C
abta+l bctbtl catetrl -

Cau 3: (4,5 diém)
a. Biét rang da thirc P(x) chia cho x -1 du 2, P(x) chia cho x>+ 1 du 3x + 4.
Tim da thirc du trong phép chia P(x) cho (x -1)(x*+1).
b. Cho céc sb thuc a,b,c thdaman: 0 < a,b,c < 2vaa+b+c=3.

Tim gia tri nhé nhat, gia tri l1on nhét cia biéu thiuc P = a2 + b? + ¢2.

Cau 4: (7,0 diém)
Cho tam gidc ABC nhon (AB<AC). Pudng cao AD, BE, CF cit nhau tai H.
Goi K 1a giao diém cta dudng thang EF va duong thang BC. AD cét EF tai 1.
Chting minh rang:
a. Tam giac BDF dong dang véi tam giac BAC.

b. AH.BE.CF + BH. AD.CF + CH.AD. BE = 2.AD. BE.CF.
2

1, 1
. B + KF =
Cau 5: (1.0 diem)
Cho da giac 16i 66 canh. Tai mdi dinh cta da giac viét mot sb tu nhién nhé hon
2023. Chitrng minh rang ton tai hai duong chéo cua da giac sao cho hiéu hai s6 viét & hai
dau mdi duong chéo bing nhau.

HET

Hoténthisinh: ... Sébaodanh: ..o
Thi sinh khong dwoc sw dung tai liéu, giam thi coi thi khong giai thich gi thém.
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THAM KHAO Dé thi mon: Todn
TT Y Noi dung Pi¢m
Cau 1l a. 2.0d4 |1 2 0.25
;+§= 3= 2x+y=3xy
©x(2-3y)+y=0 0.25
< 3x(2—-3y)+3y=0
e 3x(2-3y) —(2-3y) = -2 0.25
© 3x—-1)(2-3y)=-2 0.25
Chia ra 4 truong hop, modi TH giai dung
3x—1=-2 (3x—1=-1(3x—-1=1 0.25x4
{2—3y= 1 ’{ 2—-3y=2 ’{2—3y=—2’
3x—1=2
{2 —3y=-1

Nghiém cua phuong trinh 1a x =1, y =1.

b. 1.0d | Taco, a® + b3 +¢3

=al+b3+c3+cd—a—b—2024c 0.25
= (a3—a)+ (b3 —b) +2(c® — ) — 2022c 0.25
=a(a—1@+1)+bbb-1(b+1)+ 2c(c—1)(
0.5
Cau 2 a. 25d | (x+ 1)+ (x+2)3=(2x+3)3
e x+1)23+ x+2)3-2x+3)3=0 0.25
e 3x+1)E+2)2x+3)=0 1.5
3
x=-lx=-2x=—5 0.25x3
b. 2.0d a b c
ab+a+1+bc+b+1+ca+c+1 0
abc b by
= + +
ab.bc+a.bc+bc bc+b+1 cab+l
1 b bc 0.5
“bri4bc betb+l 14betb |
0.5
Cau3 a. 2.5d | Goi da thuc thuong 1a Q(x), 0.5
da thirc du 1a ax?>+ bx +c
Ta c6: P(x) =(x -1)(x*+ 1).Q(x) + ax>+ bx + ¢ 0.5
=(x -1)(x**+1).Q(x) + a(x*+1) +tbx +c—a
Vi P(x) chia cho x -1 du 2 nén ta co, P(1)=2
>a+b+c=2 0.5
Vi P(x) chia cho x*+1 du 3x +4 nén
{ b=3
c—a=4% 0.5
Suyraaz_;,bz&c:% 0.5

Vay da thirc du 1a — gxz +3x+>




b. 2.0 d e Tacoa’+1>2a 0.25
b?4+1>2b
c2+1>2c
sa?+b?2+c2+322(@+b+0) 0.25
= a’+b% +c2 > 3. 0.25
Dau"="xayrakhia=b=c=1
Vay MinP=3khia=b=c= 1 0.25
e TacoP=(a+b+c)?—2(ab+ bc + ca) 025
=9 — 2(ab + bc + ca) '
0.25
Vio<ab,c<2nén {(a_ 2)(b—2)(c=2) <0
—abc <0
{abc+ 4(a+b+c)—2(ab+bc+ca)—8<0
—abc <0 0.25
=>ab+bc+ca=2=>P<5.
DAu dang thirc xay ra khi va chi khi
trong 3 so a, b, ¢ c6 mot s6 bang 2, mot s6
bang 0, mot sO bang 1 ’ 0.25
Vay Max P =5 khi (a,b,c) 1a hoan vi cua bd s6
(0,1,2)
Cau 4 A
E
I
F
K PR =
a. 3.0d | ABDA — ABFC (g.g) 1.0
_BD _BF
BA BC 1.0
= ABDF — ABAC (c.g.c) 1.0
b. 3.0d | AH _ SaBH _ Sacu _ Sapu + Sacu _ Sasu T Sacu
AD  Spgp  Sacp  Sasp 1+ Sacp SaBc 1.0
BH _ Sasu T Spcu
BE SABC 0'5
ﬁ _ Spcu + Sacu
CF Sanc 0.5
AH BH CH 28§
:)_+—+—: ABC: 05
AD ' BE ' CF _ Sppc
= AH.BE.CF + BH.AD.CF + CH. AD.BE = 2.AD.B 0.5
c. 1.0d | ABDF — ABAC = BDF = BAC 0.25
Tuong tu:
ACDE — ACAB = CDE = CAB
= BDF = CDE = FDA = EDA 0.25

Xét tam giac DEF c¢o6 DI 1a phan giéc trong, DI




vuong goc voi DK nén DK 1a phéan giac ngoai tai D.

SuyraE=E=§ I _IF 0.25
T KD KESIE | KE4IF
Matkhac:ﬁ+ﬁ = + — 2
1 1 2

“KEKF K 0.25
Cau s 1.0d S6 duong chéo cua da gidc 1a 66.(66 — 3) :2 =2079 0.25

Hiéu hai s ¢ hai ¢du mdi duong chéo c6 gia trinhé | 0.5

nhat 1a 0 ( hai s6 ¢ hai ddu bang nhau), c6 gi4 tri 16n

nhat 12 2022 ( vi 2022 - 0 =2022).

C6 2023 hi€u, ¢6 2079 duong chéo nén tdn tai hai

duong chéo c6 hiéu hai s6 ¢ hai dau mdi duong

chéo bang nhau. 0.25

HET
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