UY BAN NHAN DAN XA GIAI LAC PE THI HQC SINH GIOI CAP XA

HOQI PONG THI HSG CAP XA, LOP 9 NAM HOQC 2025 — 2026
‘ Man thi: TOAN 9
DE THI CHINH THUC Thoi gian lam bai: 120 phut, khong ké thoi gian giao dé

Cau 1 (3,0 diém).
a) Hai doi bong ban cua hai trudng A va B thi ddu giao hitu voi nhau. Mdi ddi thi cua doi
truong A 1an luot gip hét cac d6i thu cua doi truong B mot luot. Biét tong sb tran dau gip
d6i tong s6 ddi thu ctia hai doi. Tinh s6 ddi thi cia truong A va trudng B.
b) Cho hai s6 nguyén x, y thoa man x* + y* +1=2(xy+x+ y). Chimg minh rang x vay 13 hai
s6 chinh phuong lién tiép.
Cau 2 (6,0 diém).
a) Giai phuong trinh x° +11x = 6(x” +1).

b) Giai h¢ phuong trinh {x(x ~3y)=-2y"
2x* +y° =09.
Ciu 3 (3,0 diém).

a) Bac Hung c6 100 m hang rao va mudn rao lai mot phén canh d@)ng dé duoc mot manh vuon
c6 dang 13 mot hinh chir nhat. Biét manh vuon nay c6 mét canh tiép giap vi mot con séng ( phan
tiép giap v6i con song khong rao). Hoi bac Hung rao duge ménh vudn hinh chit nhat trén c6 dién
tich 16n nhét 1a bao nhiéu?

b) C6 hai hop but chi mau. Hop thi nhit c6 5 but chi mau do va 7 bat chi mau xanh. Hop tha
hai c6 8 but chi mau do va 4 but chi mau xanh. Chon ngau nhién mdi hop mot cay but chi. Xéc
suat dé c6 1 cay but chi mau d6 va 1 cdy but chi mau xanh 13 bao nhiéu.

Cau4 (7,0 diém). Cho doan théng AB, trén cung mot nira mat phéng bo AB vé cac tia Ax,By
vudng géc v6i AB. Trén AB lay diém O c6 dinh (O # A,O = B). Trén c4c tia Ax,By lan luot lay

cic diém E,F sao cho goc EOF = 90" .

a) Chung minh rang AE.BF = OA.OB.

b) V& OH vudng géc véi EF(H € EF). Ching minh ring AHB = 90"

¢) Tim vi tri cac diém E,F dé dién tich tam gidc OEF dat gié tri nho nhét.
Céu 5 (1,0 diém). Gia sir mdi diém trong mit phang dugc t6 bang mot trong hai mau xanh hodc
do. Chiing minh tdn tai bdn diém & trén tao tanh mot hinh chit nhat c¢6 cac dinh cung mau.

Hovaténthi sinh..................ccococeeiiivieiii . S6 bao danh.....................
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HUONG DAN CHAM DE THI CHINH THUC
Mﬁn Fhi: TOAN 9
( Huong dan cham nay gom co 04 trang)

Cau Pap an Piém

Cau 1a | Hai d0i bong ban ciia hai truong A va B thi dau giao hiru v6i nhau. M&i doi thu cia doi
(1,5 d) truong A lan luot gap hét cac dbi thu caa doi truong B mot luot. Biét téng s6 tran dau

gap do6i tong s6 dbi thu cia hai d6i. Tinh sé ddi thi cua truong A va truong B.

Goi a,b lan luot 13 s6 ddi thu cua hai doi truong A va B (a,be N")

Theo baira, ta co: ab=2(a+b) 0,5

=(@-2)(b-2)=4 0,5

= (a-2),(b-2)=U(4)
Giairataco a=4,b=4 ;a=3,b=6 vaa=6,b=3
Vay s6 doi thu truong A va truong B la: 0,5
+ 4 d6i thu va 4 d6i thu

+ 3 @i thu va 6 d6i thu va nguoc lai

Céu 1b | Cho hai s6 nguyén x, y théa man x* + y* +1=2(xy + x+ y) . Chirng minh rang x
(1,5 @) | vayla hai so chinh phuong lién tiép.

Ta co x2+y2+1=2(Xy+x+y):>(x—y+1)2:4x 0,5

Do x, y nguyén, suy ra x 1a s6 chinh phuong 0.5

Dit x =m’(m e Z) :>(m2—y+1)2 =4m’

:>1112—y+1=2m:>y:(m—1)2

0,5
Hoic > m’—y+1=-2m = y:(m+1)2
Vay x va y1a hai s6 chinh phuong lién tiép.
Ciu 2a | Giai phuong trinh x* +11x = 6(x” +1).
B0 [ 6 4 11x—6=0= (x’ —x°)—(5x* = 5x) + (6x—6) = 0 0.5
= x’(x=1)=5x(x-1)+6(x-1)=0= (x-11)(x>-5x+6)=0 1,0

=>x-1D)x-2)(x-3)=0 1.0




x=1=0=>x=1
x—2=0= x=2 Vay phuong trinh ¢6 3 nghiém la: x=1x=2;x=3.

0,5
x=-3=0=>x=3
Cau 2b A =i
Gidi hé phuong trinh | & )= 72Y
(30 d) 25 4+ 3 =9,
Tir phuong trinh x(x—3y) =-2y° = x* =3xp+2y" = 0= (x—p)(x-2»)=0 | |5
THI: xX=y thay vao phuong trinh dudi ta co: 05
3y’ :9:>y:i\/§:x:i-\/§
TH2: x =2y thay vao phuong trinh duditacéd: 9y° =9 = y=+1= x =42 0.5
Vay hé phuong trinh c6 4 nghiém la: (\/5;\/5),(—\/5;—\/5),(2;1),(—2;—1) 0.5
Ciu 3a | Bac Hung c6 100m hang rao va mudn rao lai mot phan canh dong dé duogc mot
1,5 d) manhvuon c6 dang 1a mot hinh chtr nhat. Biét manh vuon nay c6 mot canh tiép giap
’ v6i mot con song ( phan tiép giap vdi con song khong rao). Hoi bac Hung rao duge
manh vuon hinh chitr nhat trén ¢6 dién tich 16n nhat 1a bao nhiéu?
Goi x,y > 0(m) la hai kich thuéc cia manh vuon dugc rao
Theo bai ra ta co: 2x+y =100 ( y 1a kich thudc tiép giap con séng) 0,25
Luc nay dién tich manh vuon la: S = xy
Tu 2x+ y=100= y =100 —-2x thay vao S =xy =x(100—-2x)
S =-2(x" = 50x) = -2[ (x—25)" — 625 | =1250 - (x - 25)* <1250 1,0
Dau bang xay ra khi x =25,y =50
Vay bac Hung rao duoc manh vudn hinh chir nhat c¢6 dién tich 16n nhat 1a 025
1250m”.
Céu 3b | C6 hai hop but chi mau. Hop tht nhét c6 5 bat chi mau do va 7 bat chi mau xanh. Hop
1,5 d) thir hai c6 8 bat chi mau dé va 4 bat chi mau xanh. Chon ngau nhién moi hop mot cay

but chi. Xac sudt dé co 1 ciy bat chi mau d6 va 1 cay bat chi mau xanh 13 bao nhiéu.

M&i hop déu co tong cong 12 but. Néu lay 1 but 6 hop 1 va 1 bat & hop 2 thi

0,25
c6 12 .12 =144 céach chon
TH1: Néu chon 1 bt d6 & hop 1 thi ¢6 5 cach chon va chon 1 but xanh ¢ hdp
2 thi ¢6 4 cach chon = S& cach chon 1 bt d6 ¢ hop 1 va 1 bat xanh ¢ hop 2 0,5
la5.4=20céach
TH2. Néu chon 1 bat d6 & hop 2 thi c6 8 cach chon va chon 1 but xanh ¢ hdp
1 thi ¢6 7 cach chon = S cach chon 1 but d6 ¢ hop 2 va 1 bat xanh & hop 1 0.5

la 8. 7=56 cach




*Nhu vay co tat ca: 20 + 56 = 76 cach chon

- 1
*X4c sut dé ¢6 1 cay bat mau do va 1 cay bat mau xanh 1a: % = % 0,25

Ciau 4a Cho doan thang AB, trén cting mot nira mat phang bd AB vé cic tia Ax, By vudng

(3,5d) | goc voi AB. Trén AB lay diém O c6 dinh (O = A,O # B). Trén céc tia Ax, By lan

luot lay c4c didm E,F sao cho géc EOF =90°.
a) Chirng minh ring AE.BF = OA.OB.

y
X
F
H
E
A 0 B

Xet tam giac AEO va tam gidc BOF 1a hai tam giac vuong co

AEO = BOF ( vi ciing phu véi AOE) 1,5
= AE _0A — AE.BF = OA.OB. 1,0
OB BF

Cau db | vz OH vudng goc véi EF(H € EF). Chimg minh ring AHB = 90"

2,0d .
200 Ta c6 AHEO @2 AOEF ( vi 1a 2 tam giac vudng c6 chung goc E )

HE OH HE OE 0
o = f— = s
OE OF HO OF
Ta c6 AAEO @ ABOF = 2F _ OF
OB OF
AE HE s

= =
OB HO

Xét tam giac EAH va tam giac OBH co:
AEH = BOH ( vi cung bu véi @)

0,5
a AE = HE ( chiing minh trén )
OB HO

= AEAH «» AOBH(c.g.c)

— AHE = OHB
Ma AHE + AHO = 90" 0,5




— OHB + AHO = 90° = AHB = 90"

Tim vi tri cac diém E,F dé dién tich tam giac OEF dat gia tri nho nhat.

Cau 4c
(1,5 d) y
X
F
H
E
A 0 B

bat A/OTEzoc, ﬁzﬁ (ta c6 2 géc nay phu nhau)

cosa:%:OE: , trong tu OF = OB
OE cosal cosf3 0,5
1 A.OB
Soer = =-OE.OF = _0AOB
2 2cosa.cosf
A.OB A.OB
Soer = 0AO 2 ? O. = OA.OB 0,5
2cosa.cosf} cos o +sin” o
Vay dién tich tam gidc OEF dat gia trj 1on nhat1a OA.OB khi 05

coso =sino. => o = 45" = OA = AE,OB = BF

Cau5 | Gia sit moi dlem trong mat phang duoc to bang mot trong hai mau xanh hoic do.
Chimng minh ton tai bon diém & trén tao tanh mot hinh chit nhat c6 cac dinh ciing mau.

1,0 d)
A D
B E
C F

Gia str ta c6 mot ludi 6 vudng tao boi 3 duong nam ngang va 9 duong thang dimg ,
mdi nut ludi duge t6 bdi mot mau xanh hodc do.

Xét 1 bo 3 nut ludi cia hang doc mdi nit ¢6 hai cach t6 mau nén moi bd ba nat 0.5
hang doc c6 2.2.2 =8 céch t6 mau, c6 9 by nit hang doc nén theo nguyén ly
Dirichlet ton tai it nhat c6 hai bo nit ludi hang hang doc c¢6 cach t6 mau nhu nhau

.Chéng han hai bo ba diém d6 1a 4,B,C va D,E,F

Vi3 diém A4,B,C chi duoc t6 boi hai mau xanh va d6 nén theo nguyén ly Dirichlet
sé ton tai it nhat hai diém duoc to cung mau , chéng han B va C khi @6 hinh chir 05

nhat BCEF c6 4 dinh cung mQt mau.




Ghi chii: Thi sinh lam cdch khdc néu ding van cho diém téi da.
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CHINH PHUC TOAN 5 - CANH DIEU

€63 bao duting, bao thy Ahat ntng 42,6ks; bao thif hal ndng hon bao thir nhdt 14,5 k: @ Cde dang bbi ban ean cdi thign
3
b0 thif ba nng béng ¢ bao Thif hal. HI cé ba bao ndng bao nhidu ki-d-gom? Tdéng cing b 30 dong bai y&u - Uu tign hoe sém dé tifn bd nhanh han!

133kg X &" Bon da vugt qua 0/30 dang bal yéu
57,1 ke
34,26 kg

13,50k O Cdéc dang bai dang ché gidi quyét

Viét 56 théa mén yéu chu Viét mdt hotic nhidu phén 58 bng phan sé cho trudc
& Don vi kién thic: So sonh coc s6 % Don vi kién thuc: So sanh phan s&
T Phat hign: 3 thang trude T Phat hién: 4 thang truae

o

Ba0 the hai niing 4 ki-i-gam K 42,6 + 14,5 = 57,1 (kg)

Bao thi ba ndng 56 Ki--gam [6:57,1 % & = 34,26 (ke) . S : s
a Tim cdc cip phan 56 bang nhau Sap xép thu ty duge cac phan s6 (dGy khdng qua 4 phan

s8)
Ba boo dubing nling 56 ki-l-gom 1:42,6 + 57,1 + 34,26 = 133,96 (kg) ® Don v| kién thic So sdnh phan s&

® Don vi kin thuc: So sanh phan 55
T Phat hign: 4 thang trudc i

T Phat hign: 4 thang trece

Dép 56:133,96 ke
=

Al hé trg tuc thi ngay khi Phat hién kip théi L6 héng kién thirc trong
con gap kho khan qua trinh luyén tap va cung c6 kip thoi

Mic dé hoon thonh
55/74 kign thuc
My tiéw:| Co ban
ot muc 1y ho tp & mUc nm ving £6¢ KiEn thic ¢an ban, lom duge coc bal &
Y08 hoOC 850 €6 hoe U trung binh kG 1ré

ioc sinh trung binh kho tré xuding nédn gilr vé chinh phuc muc tiéu nay dé xdy chéz nén trugc khi chuyén sang muc i totn dién dé dot

Phip cng 58 thap phan
€ cac phep ton vai 56 thap phon

Hinh thang
Hinh hoc vo Do luiting

Xay dung Lo trinh ca nhan hoa phu hop Bao cao cap nhat lién tuc, dé dang
V@i nang luc, muc tiéu cua con nam bat tinh hinh luyén tap cta con
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