UBND XA PHUC THINH KY THI CHON HQC SINH GIOI LOP 9- CAP XA

PHONG VAN HOA - XA HOI NAM HOC 2026 — 2027
PE CHINH THU'C MON THI: TOAN
(Dé thi co 02 trang) Ngay thi: 31 thang 10 nam 2026

Thoi gian lam bai: 150 phut
(Khong ké thoi gian phat dé)

- Thi sinh lam bai ra gidy thi. Gidm thi coi thi khéng gidi thich gi thém.
Bai 1 (5,0 diém ):

1. Cho a, b, ¢ 1a céc sb hitu ti thoa man ab + be +ca = 2026.

Chtng minh rang \/(a2 +2026)(b” +2026)(c” +2026) 1a mot s6 hitu ti.

2. Cho a,b, c 1a céc s6 khac 0 thoa man diéu kién: (ab+bc+ca)” = a’b* +b*c* +c*a*.

Chtng minh rang a® +5° + ¢ chia hét cho 3.

3. Tinh a + b bibt: (a +Jat + 2026)(b b+ 2026) — 2026.

Bai 2 (5,0 diém ):
1. Cho da thuc: Q(X) = P(X)—14X vol P(X) =x 4+ax’+bx+c
Biét Q(1)=Q(2)=0. Tinh P(4)-P(-1)

3x* +4y* =20-2xy

2. Giai h¢ phuong trinh : {(x_ y)(4x* +5y" =20) =1

3. Tim nghiém nguyén ctia phuong trinh: x* +2y* +2xy+3y—-4=0.
Bai 3 (2,0 diém ): Cho a,6>0va a+b>6.

N DT AN Sy S 6 8
Tim gia tri nhd nhat cia bi€u thue: P=3a+2b+—+—.
a

Bai 4 ( 7,0 diém):

Cho tam gidc ABC nhon (AC > AB), cac duong cao AD,BE,CF, truc tam H.
Diém I nam gitta B va C sao cho IB= 2IC. Qua A vé duong tl}éng d vuong goc
vol AL Goi Q la giao diém cua duong thang d va CH, G la diém trén tia CH sao
cho Q 1a trung diém cta GH . Goi J 14 giao diém cua AG va BH.

1. Ching minh AQAH ddng dang v&i AAIB.
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2. Goi K 1a trung diém cua BI. Ching minh AAHG dong dang v6i AKBA va
AG=2AJ.

3. Gia sir tam gidc ABC can tai C. Goi N 1a giao diém cua dudng thang EF va
duong thang BC . Chirng minh rang: CE-CN —FE-FN = CF.

Bai 5 (1,0 diém ):
Viét 1én bang cac sb 3,4,5,6. Mdi lan ta duoc phép x04 hai $6 X,y phan biét trén

bang roi thay boi hai s&: x+y—x>+y> vd x+y+./x>+y’. Ching minh ring
khong c6 thoi diém nao ma trén bang xuat hién mot sé nho hon 1.

Hét
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UBND XA PHUC THINH KY THI HQC SINH GIOI LOP 9 - CAP XA

PHONG VAN HOA - XA HOI NAM HOC 2026 — 2027
PE CHINH THU'C MON: TOAN
(Dé thi gom 02 trang) Ngay thi: 31/10/2026

Thoi gian: 150 phit (Khéng ké thoi gian phdt dé)

Bai 1 (5,0 diém ):
1. Cho a, b, ¢ 1a céc sb hitu ti thoa man ab + be + ca = 2026.

Chimg minh ring \/(az +2026)(* +2026)(c* +2026) 1a mot sb hiru ti.

\ , A , 9 ~ oA . A 2
2. Cho a,b, c 1a cac so khac 0 thoéa man diéu kién: (ab +bc+ ca) =a’b’ +b’c* +c’a’.

Chung minh rang o’ +5° +¢* chia hét cho 3.

3. Tinh a + b bidt: (a +Ja + 2026)(b b+ 2026) — 2026,

Bai 2 (5,0 diém ):
1. Cho da thue: Q(x)=P(x)—14x v6i P(x)=x"+ax’+bx+c
Biét Q(1)=Q(2)=0. Tinh P(4)-P(-1)

3x° +4y° =20-2xy

2. Giai h¢ phuong trinh : {(x—y)(4x2 +5y° =20) =1

3. Tim nghiém nguyén cta phuong trinh: x* +2y° +2xy+3y-4=0.
Bai 3 (2,0 diém ): Cho a,b>0va a+b>6.

L ; 2 6 8
Tim gié tri nhé nhat cia biéu thirc: P=3a+2b+—+—.
a

Bai 4 ( 7,0 diém):

Cho tam giac ABC nhon (AC > AB), cac duong cao AD,BE,CF, tryc tim H. Diém I
nam giita B va C sao cho IB=2IC. Qua A v& dudng thang d vudng goc voi Al. Goi Q
1a giao diém cua duong thang d va CH, G 1a diém trén tia CH sao cho Q 1a trung diém
cia GH . Goi J 1a giao diém ciia AG va BH.

1. Ching minh AQAH ddng dang v6i AAIB.

2. Goi K 1a trung diém cta BI. Chimg minh AAHG dong dang v6i AKBA va
AG =2AJ.
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3. Gia sir tam giac ABC can tai C. Goi N 1a giao diém cta duong thing EF va duong
thang BC . Chirng minh rang: CE-CN —FE-FN = CF’,

Bai 5 (1,0 diém ): Viét 1én bang cac s6 3,4,5,6 . Mdi 1an ta duoc phép xoa hai s6 x,y

phan biét trén bang roi thay boi hai s6 x +y—+/x* +y> va X+ y++/x> +y* . Chitng minh
rang khong c6 thoi diém nao ma trén bang xut hién mot s6 nhé hon 1.

Hét
Can bo coi thi khong giai thich gi théem
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HUONG DAN CHAM THI HSG LOP 9 - MON TOAN

Bai Tém tit 16i giai bicm
Taco a’ +2026=a’+ab+bc+ca=(a+b)(a+c)
b*+2026 =b*+ab+bc+ca=(b+c)(b+a)
. ¢’ +2026=c’+ab+bc+ca=(c+a)(c+b) 0,5
Al i
Cau la J(@ +2026)(5 +2026)(* +2026) = [ (a+b) (b+c)(c+a) | 0.5
(1,5 d) —|(a+b)(b+c)(c+a)
Vi a, b, ¢ 1a céc s6 hitu ti nén ‘(a +b)(b+c)(c+ a)‘ 1a s hiru ti.
Do d6 \/(az +2026)(b* +2026)(c* +2026) 1a s6 hitu ti. 0.5
T gid thiét ta co:
a’b® +b*c’ +c*a’ +2ab’c+2bc’a+2bca’ =a’b’ +b°c’ +c*a’ 0,5
Bail | = 2abc(a+b+c)=0=a+b+c=0 Vi abc#0

Cau 1b Taco: a’+b’ +c’ =a’ +b’° —(a+b)3 =a’+b’ -a’ -3a’b-3ab’ -1’ 0.5

15 — 3ab(a+b)=3abc3 0>

Bai 1| Ta c6: (Va® +2026 +a)(Va +2026 ~a) = a’ +2026 - a* = 2026. 0,5

Cau 1c ) .

. Két hop véi gia thiét ta suy ra va? +2026 —a =/b” +2026 + b 05
Tuong tu ta cling co: Jb? +2026 —b =~a® +2026 +a 0.5
:M—b+M—a:m+a+M+b 0:5
=>a+b=0
ViQ(1)=Q(2)=0
Nén x=1,x =214 nghiém ctia da thiuc Q(x) 0,25

Bai 2 Q(x)1a da thirc c6 hang tir cao nhéat 1a x*nén

Cau2a | Q(x)=(x-1)(x-2)(x-k) 0,25
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(1,5d) | TacoP(x)=Q(x)+14x=(x-1)(x-2)(x-k)+14x v6i Vx 0,25
Khi d6 P(4)=3.2.(4—k)+56 =806k 0,25
P(~1)=(-2)-(-3).(-1-k)—14 = 6k - 20 0,25
Suy ra P(4)-P(-1)=100 0,25
Tu phuong trinh (1), ta duwoc 3x* +4)* +2xy=20 (1)

Thay vao phuong trinh (2), ta co: 0,25
(x—y)(4x2 +5y2 —3x° —4y2 —2xy) =1
3 _ _
(x—y)y =L suyrax=y+1 0.25
Thay vao (1),

BaiZ | 3412 44y 42(y+1)y-20=0

Cau 2b 9y° +8y—17=0 0,25

(1,5 @) y=1h0acy:—%7

y=1thix=2 0,25
y= _%7 thi x = _g 0,25
0,25
8 17
Vay h¢ phuong trinh c6 hai nghiém (2;1), (—5 —?j
Bai 2 X% +2y? +2xy +3y—4=0 (1)
Cau 2¢ x2 + 2xy + yz) + (y2 +3y-4)=0 0,25
0,25
@d (xFYP+(y- Dy +4)=0
0,5
(y-Dy+4)=-(x+y)
Vi-(x+y) < 0 v6i moix,ynén: (y - 1)(y +4) < 0 0,25
Dodd -4<y<1
A A 0,5
Viynguyénnény e {—4;—3;—2;—1; 0; 1}
Thay cac gia tri nguyén cua y vao (2) ta tim dugc cac cap
nghiém nguyén (x; y) cta PT da cho 13: (4; -4), (1; -3), (5; -3), | 92
(-2;0), (2;0), (-15 1).
Bai 3
a Tach: P=3a+2b+§+%
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2d — (8432 8,0\, 3
(2d) P—(a+2)+(b+2)+2(a+b)
Ap dung cosi v6i 2 s6 duong ta duoc 0,5
(E+2¥)22 )02 =6
a 2 a 2 0,25
8 , b 8 b
842 S2_ 0,25
C+2)=z2)2.2=4 ,
Via+b26nén§(a+b)2§.6=9
2 2
A <\ A Oa25
Cong tung vé ta duoc :
P>19
Déu “=""xayrakhi a=2,b=4 0,25
Vay MinP=19khi a=2,b=4 0,25
0,25
Bai 4
6 diém

0,25
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Cau a

(1,75d)

Caub
(2 d)

a) Ta co: DHC = ABI (cung phu voi ﬁ)

Ma DHC = QHA (dbi dinh)

= OHA = ABI

Xét AQAH va A AIB ¢6 OAH = AIB (cing phu v6i HAI)

@: @(cmt)
Suy ra AQAH ~ AAIB (g — g)
b)tirciua AQAH~ AAIB (g —g)

__AB_BI __ AB _ Bl __AB_BK
OH AH ~ 2QH 2AH ~ GH _AH

X6t AAHG va AKBA c6 AHG = ABK(c 1); A—fl BK

AH

AG AH
Suy ra AAHG -~ AKBA =>——=—
uy ra (cgay= =2 (1)

AJ _AH

Ching minh tuong tu AAJH -~ AKAC =
AK  KC

Mat khac KC=2kB= 2L A0 )
4K 2KB

A A
Tu (1) va (2) suy ra AT __AG = AG=2.4J
AK 2.AK

0,5

0,25

0,25

0,25

0,5

0,25

0,25

0,5

0,25

0,5

0,25

0,5

0,5

c)
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Trén tia déi cia tia FC 14y diém M sao cho FNM = FCE 0,25
Xeét tam giac CEF va tam giac NMF co
CFE = NFM (dd) 0,25
N, = ACEF ~ANMF(g.g2) 025
FCE = FNM ’
EF CF
=>—=—-=>FF-FN=FM-CF (3
P 3) 0,25
Tam giac ABC can tai C c6 CF 1a dudng cao dong thoi CF 13
duong phan giac
Nén FCN = FCE 0,25
Xét tam giac CNM va tam giac CFE co
NMC = FEC(ANMF ~ ACEF)
o = ACNM ~ ACFE(g.g2) 0.25
FCN =FCE ’
M
SN M ck.on=cMm-CF (@) 0.25
CF CE )
Tu (3) va(4)suyra
CE-CN-FE-FN=CM -CF -FM -CF =CF(CM - FM)=CF*| 025
Bai 5 Téng nghich dao tit ca cac s khong thay ddi do
(1,04) 0,5

thuvientoanhoc.com


https://thuvientoanhoc.com/

| N 1 _2x+2y

1 1
=_+_
X+Y+X +y  X+y—x +y’ 2xy X Y

va vi tat ca cac so trén bang luén duong va tong nghich dao cac s6 ban
dau bé hon 1 nén trén bang khong bao gid xuat hién mot s6 nho hon 1.

0,5
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Xem thém: PE THI HSG TOAN 9
https://thcs.toanmath.com/de-thi-hsg-toan-9
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