SO GIAO DUC VA PAO TAO PE THI OLYMPIC 27 THANG 4 LOP 8

TINH BA RIA - VONG TAU NAM HOQC 2022 — 2023
PE THI CHINH THUC Mén: TOAN
(Peé thi c6 01 trang) Thai gian lam bai thi: 120 phut

Ngay thi: 23/3/2023

Céu 1 (3,0 diém).

1) Ching minh n(n+1)(2n+1) chia hét cho 6 véi moi s6 nguyén n.

2) Phan tich da thire X3 +6x%y +5xy? thanh nhan tu.
Céu 2 (3,0 diém).

1) Tim tat ca cac sb nguyén duong n sao cho n” —2020 chia hét cho n—45.
1-2x +1—2y 1
1-x  1-y

2) Cho x va y la cac sb hiru ti khac 1 va thoa mén

Chiing minh B = x? + y? — Xy 14 binh phuong ciia mét s6 hitu ti.
Cau 3 (3,0 diém).
1) Tim tat ca cac cap so nguyén (x;y) théa man x* +2x =y +2y +5.
2) Cho a, b, ¢ la ba sb thuc duong thoa man abc =1. Tim gi4 tri 16n nhat cua biéu thuc
1 1 1

P= > + 5 + 5 .
(a+1)" +b*+1 (b+1)" +c’+1 (c+1) +a*+1
Cau 4 (4,0 diém).
2 2
1) Rt gon biéu thuc A= 2X > 3—X > 2X |, %+1—1 (voi x#0; x=2).
8—4x+2x°—x> 2x°+8 )\ x° X
2
2) Giai phuong trinh ! 0+3x =0

X+l X+3 X+5
Cau 5 (5,0 diém).

Cho tam giac ABC vudng tai A (AB < AC) c6 duong cao AH va duong phan giac AM . Ké
ME vudng goc voi AB tai E va MF vudng goc véi AC tai F. Goi K la giao diém cia AH va
ME. Tia BK cat AC tai L.

1) Chting minh CM.CH =CF.CA va HF la tia phén giac cua géc AHC.

2) Chtrng minh tam giac BML can.

3) Chang minh BE_HB

CF HC

Céu 6 (2,0 diém).

Cho goc xOy nhon va diém A cb dinh nam trong goc xOy . Puong thang d di dong di qua A

VA cét Ox, Oy theo thir tu tai B, C . Tim didu kién ciia duong thing d déi véi OA dé %+% dat

gi tri 16n nhat.
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(Huong dan cham cé 04 trang )

Cau 1 (3,0 diém).
1) Ching minh n(N+1)(2n+1) chia hét cho 6 véi moi sé nguyén n.
2) Phan tich da thac X2 +6Xx2y +5xXy? thanh nhan tir.

Cau 1 Nai dung Piém
n(n+1)(2n+1)=n(n+1)(n-1+n+2) 0,5
11 =n(n+1)(n-1)+n(n+1)(n+2) 0,5
(1,58 | Ma n(n+1)(n—1) va n(n+1)(n+2) latich 3 s6 nguyén lién tiép nén déu chia
hé 0,25
¢tcho 6
Vay n(n+1)(2n+1) chia hét cho 6. 0,25
12 X3 +6X2Y +5xy? = x(x* +6xy +5y? 0,5
(od) y +5xy? = x( y+5y°)
= X[ X(x+5y)+y(x+5y)] 0,5
=X(x+y)(x+5y) 0,5
Céu 2 (3,0 diém).
1) Tim tat ca cac s6 nguyén dwong n sao cho n? —2020 chia hét cho n—45.
2) Cho x va y 1 cAc sé hiiu ti khac 1 va thoa man =—2X +1=2Y 1
1-x  1-y
Ching minh B = X2+ y? —Xy 1a binh phuong cia mot sb hitu ti.
Cau 2 N@i dung Piém
n®—2020 =n?—2025+5=(n—45)(n+45)+5 0,5
2.1 r(n2 Y (n—
wea 0% (n* —2020):(n—45) < 5:(n—45) 05
o n-45€e{1;5; -1; -5} < ne{46; 50; 44; 40} 0,5
1-2x 1-2
T yy —1=> (1-2x)(1- y)+(1-2y)(1-X) = (1-x)(1-y) 025
<3y =2(x+Yy)-1 0,5
2.2 2
(L5 a) B=x*+y>—xy=(x+Yy) —3xy 0,25
=(x+y)’ —2(x+y)+1 0,25
=(x+ y—l)2 0,25
Céu 3 (3,0 diém).

1) Tim tat ca cac cdp s nguyén (X;y) théa man x* +2x = y* +2y +5.
2) Cho a, b, ¢ 14 ba s thuc duong théa man abc =1. Tim gi4 tri 16n nhat cua biéu thic
1 1 1
2 2 + 2 2 + 2 2 ’
(a+1)"+b*+1 (b+1) +c®+1 (c+1) +a’+1
1

P=




Cau 3 N@i dung Piém
x2+2x:y2+2y+5<:>(x2—y2)+2(x—y)=5<:>(x—y)(x+y+2)=5 0,25x2
Lo X-y=1 X=2 L X=Yy=3 X=2
N &
3.1 X+y+2=5 y=1 X+y+2=1 y=-3
N &
X+y+2=-5 y=-3 X+y+2=-1 y=1
Vay cac cap nghiém nguyén (x; y) can tim 1a (2; 1); (2; -3); (-4; -3); (-4; 1)
Taco (a+1)2+b2+1:a2+b2+2a+222ab+2a+2:2(ab+a+1) 0,25
- 1 < 1
(a+1)’ +b*+1 2(ab+a+l) 0.25
. 1 1 R 1 1
Tuong ty ta co: < va <
(b+1)"+c?+1 2(bc+b+1)  (c+1)’+a’+1 2(ac+c+l) 0.25
3.2 :PSE( 1 + L + 1 j
(1,5 a@) 2\ab+a+1 bc+b+1 ac+c+1 0.5
1( be 1 b ) ’
=P<= + +
2\ abcb+abc+bc bc+b+1 abc+bc+b
ngl( bc ., 1 , b )=1 0,25
2\bc+b+1 bc+b+1 bc+b+1) 2
— Gi tri I6n nhit cia P bing % khi a=b=c=1 0.25
Céu 4 (4,0 diém).
2 2
1) Rit gon biéu thie A= 2x X -(%+1—1) (V6i x#0: x#2).
8—4X+2Xx"—x> 2x°+8 )\ x° X
. 7 6+3x°
2) Giai ph trinh - =0-
) Gii phuong trin X*+1 x*+3 x*+5
Cau 4 N@i dung Pié¢m
2X? X2 =2x | 24+ x-x?
= 2 - 2 ' 2 0,5
4(2-x)+x*(2-x) 2(x*+4) X
4X% = (X* =2x)(2-X) (2=x)(1+x)
= > : > 0,5
41 2(2-x)(x*+4) X
(2,04d) j X3 1 4x .(2—x)(1+x) 0
2(2—x)(x2+4) X2 o
([ +d)  (2on@en)_xa
= - = 0,5
2(2—x)(x +4) X 2X
5 7 6+ 3x*
PT & ~1+ ~1|+] 2- =0
4.2 (x2+1 j (x2+3 j [ x2+5j 05
(2,04a) 1 dr a_y
—X —X -x* 05

+ + =
x*+1 x*+3 x*+5




1 1 1
< (4-%2 + + =0 0,5
( )(x2+1 x* +3 x2+5j

S4-X =0 x=12 0,5
Cau 5 (5,0 diém).

Cho tam gidc ABC vudng tai A (AB < AC) c6 duong cao AH va duong phan gidc AM . Ké
ME vuong goc véi AB tai E va MF vudng géc vsi AC tai F. Goi K 1a giao diém cia AH va ME.
Tia BK cat AC tai L.

1) Chirng minh CM.CH = CF.CA va HF la tia phan giac cua géc AHC.

2) Chung minh tam gidc BML cén.

3) Chang minh BE_HB
CF HC
Cau 5 Néi dung Diém
B
H
E M
K
A F L C

* Chirng minh CH.CM = CF.CA.
Xét ACHA va ACFM ta co6:

51 . 0 0,5x2
2.0 d) ACH la géc chung, CHA=CFM =90
Suy ra ACHA dong dang ACFM (g.9) 0,25
CH CA
Suy ra —— = CH.CM =CF.CA 0,25
YU CF M
* Chirng minh HF la tia phan giac ctia géc AHC.
. X ) H :
Xét ACHF va ACAM taco: HCF lagéc chung, ((:3A cM (chtirng minh trén) 0.25
= ACHF ddng dang ACAM (c.g.c) = CHF =CAM
Ma CAM = 45°(AM la duong phan giac goc vudng) 025
= CHF = AHF =45° = HF la tia phan giac ctia goc AHC. ’
Tam gisc ABM c6 K 1a tryc tim (giao diém hai dudng cao) 0,5
=BK L AM =AM 1 BL 0,25
5 5 = AM la dudng trung truc cta BL. 0,25
(1,5d) |SuyraMB=ML. 0,25
Vay tam giac MBL can tai M. 0,25




Vi HF 14 tia phan giac cua goc AHC nén % = % (1). 0,25
5.3 Ching minh tuong ty HE 1a tia phan giac cia goc AHB nén BE _BH (2) 05
AEMF la hinh vuéng nén AE = AF. 0,25
AF BE AH BH BE HB
Tu (1) va (2) ta c6 . = . = =
uhva@taco e EA=HCAH — FC HC 05
Céiu 6 (2,0 diém).

Cho g6c xOy nhon va diém A c¢b dinh nam trong goc xOy . Puong thang d di dong di qua A va

cit Ox, Oy theo thtr tu tai B, C. Tim diéu kién cua duong thing d déi véi OA dé %JFA_lC dat gi&

tri 16n nhat.

Cau 6 Néi dung Piém
Qua A ké duong thang song song véi Oy cat tia Ox tai | (1 ¢6 dinh), qua I ké duong
thang song song véi d cat Oy tai E. ) 0.95
Goi D la giao diém cua OA va IE; H 1a chan duong vubng goc ké tur I dén OA. '
Tace: 2 - DE (Vi cling bang @) 0,25
(2,0 @) AB AC OA
Xét biéu thac: 124 /1D _DE 1D _1E
AB AC AC AC AC
Ma IE = AC (tir gidc IACE I hinh binh hanh) nén ~2 4+ 12 _q 0.25x3
AB AC
1 1 1
==
AB AC ID
o1 1 ., £ .1, £
Do d6 — +—— 16n nhat khi — I&n nhat 0,25
AB AC ID
<> 1D nho nhit 0,25
<D=H<edL1LOA 0,25
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