UBND THANH PHO HAI DUONG KY THI CHQN HQC SINH GIOI LGP 9 - VONG 2

PHONG GIAO DUC VA PAO TAO NAM HQC 2023-2024
: MON: TOAN
PE CHINH THUC . Thoi gian lam bai: 150 phit

(Dé thi gom:01 trang)
Ngay thi: 21 thdng 6 ndm 2023
Cau1: (2,0 diém)
1) Cho a, b, ¢ la céc s6 khac 0 thoa mén a+ b+ ¢ =2023 va l+l+l ‘—'——l——.
a b ¢ 2023
Tinh gié tri biéu thic 4 =( 2202 4 p202! )( p2023 Czozs)( 02025 azozs)

v 5_. .‘._ r
2) Cho bidu thie B=2 4 —3+9 iy y thoaman %=1,
x +3x"+11 x“+x+1 4

Chimg minh 3B 12 s6 nguyén.
Cau 2: (2,0 diém)

x 5x 14

3 +t= S

x +4x+4 x +4 15
2) Cho da thirc 4=12x*-3y? +8xy+2x+y biét ring a, b 1 hai sé nguyén duong

thda mén véi x=a; y = b thi gié tri cua da thirc A bing 0. Chimg minh rang: 6a+b+1

1) Giai phuong trinh:

1a binh phuong ctia mdt s6 nguyén.
Cau 3: (2,0 diém)
1) Tim tit ca cac s6 tu nhién n dé C = n* —8n® +23n* —~26n+101a s6 chinh phuong.
2) Tim céc cp s6 nguyén (x;y) thoa man: x* + y* +1="5xy.
Cau 4: (3,0 diém)
1) Cho tam gidc ABC vudng tai A, duong cao AH. Goi E, F lan luot 12 hinh
chiéu ctia H trén AB va AC. Goi M la giao diém cua BF va CE
a) Ching minh AB.CF = AC.AE
b) So sanh dién tich tir gidc AEMF va dién tich tam giac BMC.
2) Cho tam giac ABC, diém D trén canh BC sao cho DC = 4.BD. Diém M thay
ddi trén doan thing AD, BM cét AC tai E, CM cit AB tai F. Xéc dinh vi tri diém M
trén AD dé dién tich tam giac DEF 16n nhit.
Cau 5: (1,0 diém) Cho a, b, ¢ 14 cac s6 duong. Tim gia tri nho nhét cua biéu thirc:

33a+17b+c 18b+18¢ & 9¢

M= +
a+2b+3¢ 2a+b+c a+b

Hét
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UBND THANH PHO HAI DUONG ~ KY THI CHON HQC SINH GIOI LGP 9 - VONG 2
PHONG GIAO DUC VA PAO TAO NAM HOQC 2023-2024
MON: TOAN
HUONG DAN CHAM Thoi gian lam bai: 150 phut
(Dé thi gém: 05 trang)
Ngay thi: 21 thdng 6 ndm 2023
Ciu |Y Pép 4n Piém
Theo dé baitaco: 1,1, 1 1 - beractab |
a b c 2023 abe 2023 0.25
___>bc+ac+ab_ 1 (Vi a+b+c=2023) 2
abc a+b+c
= (ab+ac+bc)(a+b+c)=abe
= a’b+ab’ +abc +a’c +abc +ac® + abe + b*c + be* = abe 0,25
= a’b+ab’ +abc+a’c+abc +ac? +bic+bc =0
= a’(b+c)+ab(b+c)+ac(b+c)+bc(b+c)=0
1 =>(b+c)(az+ab+ac+bc)=0 -
= (b+c)[a(a+c)+b(a+c)]=0 ’
=(b+c)(a+c)(a+b)=0
1 _— a® = (_b)m' a2 4+ P —
=|b=—c=|b* =(—c)2‘m =672+ =0
2025 2025 0’25
c=-a c2°25 = (_a)mz’ c +a - 0
SuyraA=0
Taco =-l—=>4x=x2+x+l®x2-3x+l=0 0,25
x+x+] 4
Tacd x* -4x’ -3x+9= (Jr2 —3x-}-l)(xJ +3x? +4x+9)+20x=20x 025
2 | x*+3x +11=(x? =3x+1)(x* +3x+11)+30x = 30x 0.25
’ x*-4x'-3x+9 . 20x
=3, =3 —=2
PR 26 T ox'43x 400 30x 0,25
Vay 3B la s nguyén
x 5x 14 R
=— Diéu kién: x# -2
x}+4x+4 x*+4 15 ¥ 0,125
Vi x = 0 khong phai la nghiém cua phuong trinh
x Sx__14 0,125
2 x> +4x+4 x*+4 15
' [Véi xeotacs: 143 0
x+—+4 X+i 15 0,125
X X
. 4 ek el | 5 14
DPit y =x+—+2 phuong trinh (*) tré thanh —+—=— 0,25
X

y+2 y-2 15




y=8
:7y1-45y—88=0:>(y-8)(7y+lI)=0:>ly_.—|1
A

Véiy =8 thi Jc+i+2=8:x’-6x+4=0=(x—3)2 =5
x

=
k+n-3=1 k+n=4

x-3=5  [x=3+5(t/m) 0,125
(=4 L=

x=3==5 x=3-5 (t/m)

2
Véiy= _T“ thi x+i+2=-7“=>x2+—27—5x+4=0:(x+-12%)
- 0,125

Vo i vi (Hf—:) >0 Vx (loai)
Vdy tap nghiém cua phuong trinh S = {3t \/5} 0,125
Vix =a, y=b thi gia trj cia da thirc A bang 0 nén ta c6 0.125
12a° —3b> +8ab+2a+b=0 '
= 12a’ + b +8ab+2a+b = 4b* 0,125
= 12a’ +6ab + b’ +2ab+2a+b=4b’
= 6a(2a+b)+b(2a+b)+(2a+b)=4b 0.25
= (6a+b+1)(2a+b)=4b* ’
Dat (6a+b+1,2a+b)=d (deN")

6a+b+l§d=> 6a+b+13d=> 6a+b+lsd:>2b—l‘d 0,25

2a+bd 3(2a+b)id | 6a+3bid '
Vi {6a+b+,"d suy ra 4b’ =(6a+b+1)(2a+b):d* =2bid 0,125
2a+b:d
Suyralid=>d=1
Do d6 (6a+b+1,2a+b)=1 005
Ma (6a+b+1)(2a+b)=(26)’ la s6 chinh phuong :
suy ra 6a+b+1 la binh phuong cua mét s6 nguyén.
C =n"-8n°+23n"-26n+10
= (n*~-2n*+ 1)-8n(n’-2n+ 1)+ 9n’~ 18n%+9 0,25
= (n’=1)*= 8n(n— 1)+ 9(n— 1)’
=(n— 1)’[(n+1)* - 8n+9] 0.125
=(n—1)![(n—3)*+1] ’
THI: (n—1)*=0=n—-1=0= n =1 (Théa man) 0,125
TH2: (n—1)*#0 suy ra (n—3)°+1 1a s6 chinh phuong
pat (n-3)*+1=k’ (k € N) 0,25
& k*~(n-3)%=1 ’
& (k-n+3)(k+n—=3) = |
—n+3= -n==2 (k=1

TH1 {k ) {k " o { _3 (théa mén) 0,125




k-n+3=-1 = -
mz{ d @{k ' (Khéng T™M keN)

k+n-3=-1 = 0,125
Vdyn=l;n=3
x*+y’ +1=5xy.
3 0,125
= (x+y) -3xy(x+y)+1=5x.
Pat x+y=a, xy=bta dugc o’ -3ab+1="5b
=d +1=b(3a+5 '
a+ (3a+5) 0,125
" a +1
Vi3a+5#0VaeZ suyra b=
Ja+5
Tacé a’-4b=(x—y)2 20 Vx,y
, 4a'+4 -a’ +5a’ -4 0,125
-——20>———20
Suyra @ 3455 3a+5
Néu a25=-a’+5a’ -4=a’(5-a)-4<0 va 3a+5>0
-a 2 _ 0,125
Suy ra La54<0 (loai)
Néu a<-2=a*(5-a)228=-a’+54° —4>0va 3a+5<0
=g - 0,125
Suy ra B 600 5900 (loai)
] Ja+5 i
Néu -2 < a <5 ma a la so nguyén suy ra a e {-1;0; 1;2;3;4}
a -1 0 1 2 3 4
1 1 9 65
= = 08 — 0,125
b 0 5 4 11 - 17
Ket | vm | loai | loai | loai | vm | loai
qua
{x=0
=1 .
Véia=-1suyrab=0 x+y=-1xy=0=| | (théa man) 0,125
{y=0
x=1
y=2
x= 0,125

Véia=3suyrab=2 x+y=3. xy=2= , (thoa mén)
{y=l

Vay cac cdp sb nguyén (x; y) can tim (0; -1); (-1;0); (1;2); (2;1)

A




Vi HF//AB (cung vudng goc véi AC)

Suy ra ﬁ=_c_]-_{ (1) 0,25
AC BC
la Vi HE//AC (cung vudng goc véi AB)
Siiyire AE _CH (9 0,25
AB_ BC
Tu (1) va (2) suy ra E‘g-= j—g = AB.CF = AC.AE 0,25
Tacéo —g”’f" = %E
ABC
0,25
Ma HE//AC = BE LA suy ra —2£ SR BT
" BC S, BC
1b | Tuong tu ta cé S’"‘ .0
S BC 025
Swc + Shre: == CH + BH =1 :
Dodé 5 """ BC
Sanc: =Sy +Sm;'<' = S =S = Suean = Swn 0,25
A
E
F
B D C
AF BD CE
bat —= =y—=z (x,9,2>0
2 |B#t Gp=n pp=rgg=? (02>0)
Tacé AF _Suc BD_Suw CE_ Suc o
BF S, DC Suc EA Syu ;
SAM( SAMH ‘S‘IMI(
= xyz = 2AMC i TBK |
SHM( SAAI( SAMII
Ti AF CE AF _ x AE _ 1
U—=x,—=2 = ——
BF EA AB x+1 AC z+1
S _ Sarr Sam _ _/i AE _ x
Suyrag T S, T AB AC (x+l)Nz+1) 0,25
Tuong tu Sww o V. S',,,,, = 2
S +(x+1l) Sy (E+1)(y+1)
Tir d6 ta co
Soer == S e y SIII)I- . S Tl X _ Y _ z

S ync S Samc San (x+1)(z+1) (y+D(x+1) (z+1)(y+1)




_x+Dy+D)(z+) - x(y+1) - p(z+1)-z(x+1) 0,25
(x+D(y+1)(z+1)
_ xyz+1 _ 2
(x+D)(y+D(z+]) (x+D(y+1)(z+1)
Vi CD =4BD suy ray=% suy ra xz=4 0,125
S, 2 8 8
Suy ra —°ff = = =
- %(x+])(z+l) S(xz+x+z+1) 5(5+x+2) 0,125
Ap dung bét déng thic cési ta cox+z22Jxz =4
=565+x+2)245> = 25 B
SR CGvzes) 45
Suyra Seee < 8 g <8¢ (khong dbdi) 0,125
S 45 0 45
Diu “=" xay rakhi x=z=2
QM:Z ¢=3’SSAA=2 ¢>§4A‘K—=§(Vi SHM('='Z-SI)M(')
amc ZS:»«- w2 0,125
AM 5
oS—==
MD 2 i
Viy dé dién tich cua tam gidc DEF 16n nhat thi M thugc doan AD
thoa man 4M _3 0,125
MD 2
33a+17b+c 18h+18c 9c
M= + +
a+2b+3c 2a+b+c a+b 0.25
:M+43=(33a+]7b+c+16)+(18b+180+18)+( 9¢ +9) ’
a+2b+3c 2a+b+c a+b
s W 1M 49(a+b+c)+36(a+b+c)+9(a+b+c)
a+2b+3c 2a+b+c a+b
0,125
49 36 9
=>M+43=(a+b+c)( - + )
a+2b+3¢c 2a+b+c a+b
2 2 2 2
Chimg minh & +% +&5+2%9) y, 50 0,125
S X y z @ X+ty+z
. , 7 62 3 _(7+6+3) 64
Ap dung ta co + + > =
p cung a+2b+3¢ 2a+b+c a+b 4a+4b+4c a+b+c 0,25
=>M+43264=> M 221
DA4u “=" xay ra khi P g @ o 0
a+2b+3¢ 2a+b+c a+b 0.125
7 __ 6 _ 3 _6-3_[b=c ’
a+2b+3c 2a+b+c a+b a+c a=2b
Vay gié tri nhd nhat cia M 12 21 khia=2b=2c 0,125

- Nefu hoc sinh giai béng cdch khac ding van cho diém t6i da.
- Tong diém toan bai dé 3 chit s6 phan thép phan.
Hét




