HSG TOAN 9 BACH DPANG 2023-2024
Cau 1. (5 diém)
1)Ch0 blé’u tthC A= (azo12+b2012+czo12)_(azoos+b2008+C2008) V(').I a,b,C Ié
cac so6 nguyén duong. Ching minh A chia hét cho 30.
2)Cho f(x)= [2x*-21x—29/""

Tinh f(x) tai x= jﬂ & +3¢7_ 49

8
Cau 2. (5 diém)
1)Gidi phuong trinh: Vx*+124+5=3X+x*+5

2)Giai hé phuong trinh: {X2+Xy+x—y—2y2:o

X’ =y +x+y+6

Cau 3. (2 diém) Tim tat ca cac so nguyén duong x,y thoa
man:
2x°+3y°—5xy—x+3y—4=0

Cau 4. (4 diém) Cho A la diém thudc nlra dudng trong tam
O duong kinh BC (A khéng trung véi B, C). Goi H la hinh
chiéu cla A trén BC. buong tron dudng kinh AH cat AB, AC
lan lugt tai M, N.

1)Ching minh AO L MN
2)Cho AH = v2cm,BcV7em. Tinh ban kinh duong tron ngoai
tiép tam gidc MNC.

Cau 5. (4 diém)

1)Goi hl, h2, h3, r lan luct la d6 dai cdc dudng cao va
ban kinh duong tron noi tiép clla mot tam giac. Chung
minh rang tam giac dé la tam giac déu khi va chi khi :
1 1 1 1

+ + =
h,+2h, = h,+2h, hy,+2h;, 3r

2)Trong mat phang cho 8045 diém ma dién tich ctia moi
tam giac vdi cac dinh la cac diém da cho khong 16n
hon 1. Ching minh rang trong s6 cac di€ém dxa cho c6



thé tim dugc 2012 diém nam trong hoac nam trén
canh cua moét tam giac cé dién tich khéng I6n hon 1.

LOI GIAI
Bai l:
1)Ta cé:
n*—n=n(n*+1)(n—1)(n+1)=n(n*—4+5)(n—1(n+1)
=(n-2) (n-1)n(n+1)(n+2)+5n(n-1)(n+1).

Do n eN° nén (n°-n):30.TU d6 suy ra A = «®(

a®—a)+b* (b°=b)+c*” (c’~c):30.

2
o I = J7 7 37——7 = 302, 7
1)Tacd: x 0 + S5 = X'=14+3x 1/7+8

=2x>—21x—28=0.

Do dé f(x) = (2x*—21x—28)"?=(-1)*2=1,
Bai 2:
1)Ta co :
VX +5+3x=1/x>+12+5
SV +5-3+3x—6—Vx*+12+4=0

@Xz—_4+3(x_2)_xz;4:0
VXx°+5+3 VX +12+4

x—2

X+2
@(X'Z)(JszwB_ Te12ea =0




X+2

T dac diém cla PT suy ra 3x >5 ex >§:do dé ) Tcaces

>Jﬁ+4;v‘| vay biéu thic trong ngodc luén duong. Suy
ra X-2ex=2
2)Viét PT th( nhat cla hé thanh : ¥+(y+1)x-y-2y’=0
CO a=(y+1)+4ly+2y*|=9y’~6y+1=(3y—1).
Do dé x=y hoac x= -2y-1.
Véi x = y thay vao PT th hai tim dugc 2x=6 & x=3.

Véi x = -2y -1, thay vao PT th& hai tim dugc
y2+y—2=0<=y:1,y:2.

Vay hé c6 3 nghiém (x,y)= (3 ;3), (-3 ;1), (-5 ;2).
Bai 3 :

Viét PT thanh dang : (2x-3y+3)(x-y-2)=2.
Xay ra 4 truong hop

2X-3y+3 2 -1 1 -2

X-y-2 -1 2 -2 1

Vay co6 bon cap s6 (x,y) thda man la (4 ;3), (16 ;12), (2 ;2),
(14 ;11).




1) Goi OAnMN=K.Ta cO OAC=ACB
(Vi OA=0C) ; AMN=ABC=(5 sd MC)

Nén OAC+ANM=ACB+ABC=90".SUy ra AKN=90"t0c la OA LMN
2)Ching minh t& gidc BMNC noi tiép.

Goi ] la tam duong trong ngoai tié€p tam gidc MNC thi
JI //AO ( cung vudng géc véi MN) ; JO // AH ( cung vubng
g6c véi BC) nén ti giac AlJO la hinh binh hanh, suy ra :

OJ=A|=%=%(cm);08=%=g(cm).

Do d6 BJ=Jos™or'=(Z) +

§)2=%(cm).

Bai 5:

1)Dang thic can chdng minh tuong duong véi



1 1 1 1

a b b ¢ ¢ a a+b+c

Aps dung bat dang thirc AM-GM ta dugc :
S 28§ 1 1 1 9S

S+ =S(—+—+)2
a b a b ¢’ a+2b

Tuong ty: 2+222-2°.9,25, 9% g 46:

+ = s
b ¢ b+2c ¢ a c+2a’

1 1 1 atb+c 1
+ + < =
S 25 S 28 S 2§ 3S 3S
ZsE D oE I
a b b ¢ ¢ a a+b+c

Pang thic xay ra khi a=b=c hay tam gidc ABC déu.

2)Trong 8045 diém ludn tim dugc 3 diém la dinh cla tam
giac c6 dién tich I16n nhat, gid st dé 1a A, B, C v&i Sasc<1.
Dung cac dudng thang di qua A va song song vdi BC,
qua B va // v6i AC, qua C va // v6i AB, ching d6i mot
cat nhau tai M, N, P .Khi d6 Suw=4S.xc<4. Ta sé& chiing
minh rang 8045 diém da cho nam trong hodc canh
trén canh tam gidc MNP. That vay, gia s& 3p khong
thudc tam gidc MNP ( chang han D va B cung thudc
na mat phang bd chda AC) thi Soi>Sasc(méau thuan vai
cach chon tam giac ABC). Tam giac MNP duogc chia
thanh 4 tam gidc nho bang nhau ANC, AMB, ABC, BCP.
Ta c6 8045=4.2011+1. Theo nguyén tac Dirichlet ton
tai it nhat 2011+1=2012 di€m phai nam trong hoac
trén canh clia moét tam giac nho cé dién tich khong 16n
hon 1.



