DE CHINH THUC PE THI HSG CAP XA LOP 9, NAM HQC 2025-2026
. Moén: Toan ‘
(Dé thi co 02 trang) Thoi gian: 120 phut (khong ké thoi gian giao dé)

Cau 1 (3 diém).
a. Cho p 13 s6 nguyén t6 16n hon 3. Chtrng minh: p? - 1 chia hét cho 24

b. Sb dién thoai c¢d dinh dung dé tiép dan cua xa X, tinh Ngh¢ An 1a s6 co dang
366aabb biét aabb 1 s6 chinh phwong. Tim 4 s6 cudi ctia s6 dién thoai do.

Céu 2 (4 diém)
a. Giai phuong trinh:  (x - 2)(x - 4)(x - 5)(x -7) =72

x—2y=2

b. Giai h¢ phuong trinh: {xz —y?—3xy+x+4y—-3=0

Cau 3 (4 diém)

a. Dau nim hoc méi 2025 - 2026, ¢b gido chu nhiém 16p 9A tién hanh cho mdi t6
trong 16p minh bdc thim may man nhan qua. T6 cua Lan ¢ 11 thanh vién bdc thim
ngau nhién véi thung phiéu gom 4 phiéu c6 qua va 7 phiéu khong c6 qua. Moi thanh
vién trong t6 dugc quyén chon rut trudc hodc rat sau va s& biét két qua ngay sau khi
rt phiéu. Sau 4 1an rat tham, két qua co 1 phiéu c6 qua va 3 phiéu khong c6 qua (cac
phiéu da rat ra khong tra lai vao thung) thi dén luot Lan rat phiéu. Tinh xac suat dé
Lan rat dugc phiéu c6 qua?

b. Hai cira hang A va B cung ban mét loai banh vai gia 10 000 déng mét cai nhung
moi ctra hang ¢6 hinh thirc khuyén mai khac nhau:

Cira hang A: Doi v6i 5 cai banh dau tién moi cai gid 10 000 dong. V6i 5 cai banh tiép
theo ctra hang s¢ giam gid 4% gia ban. Ké tir cai banh thir 11 tré di moi cai banh tinh
voi gia 72% gia ban.

Cira hang B: Cir mua 5 cai banh thi duoc tang thém 1 cai banh cung loai.

Ban Hoa co 250 000 ddéng ban nén chon ctra hang A hay cira hang B dé mua duoc
nhi¢u banh hon?

Céu 4 (8 diém)

Cho tam giac nhon ABC (AB < AC), duong cao BD, CE cit nhau tai H.

a. Chiing minh: DA.DC = DH.DB va A AED -~ AACB

b. Ching minh: DE = BC.cosBAC = AH.sinBAC

c. Tia phan gidc cia EHB va DHC cat AB va AC 1an luot tai I va K. Qua I va K lan

luot v& cac duong thang vudng goc véi AB, AC chiing cat nhau tai M. Chimg minh

HM luén di qua trung diém cua BC.



Cau 5 (1 diém)

Mot gia dinh tién hanh trong cdy tram con trén méanh dat rimg. Xem cac gdc ciy tram
la cac diém (duong kinh gdc cdy khong dang ké), nguoi ta trong ciy sao cho cac tam
giac c6 dinh 1a cac diém trung voi goc cdy tram déu c6 dién tich khong qué 500m?.
Chimg minh rang tén tai mot tam gidc c6 dién tich khong qua 2025m? chira tat ca céac
cay tram trén. (Cho rdang manh vieon cé dién tich di rong dé trong cdy)

ceveeewn Het

Ho va ten thi SinM...........ccoooveeeeeiiiiiiieeeeeeeeeeeeeeeeee SBD................

Luu y: Cdn b coi thi khong giai thich gi thém.



PAP AN VA BIEU PIEM HSG CAP XA LOP 9, NAM HOC 2025-2026

Mon: Toan
Cau Noi dung | Piém
Chu 1 (3 diém).
a. Cho p 1a sd nguyén t6 16n hon 3. Chimg minh: p? - 1 chia hét cho 24
Cau 1 b. S6 dién thoai ¢ dinh dung dé tiép dan cua xa X, tinh Nghé An 14 s6 c6 dang
3 didm 366aabb biét aabb 1a s6 chinh phuong. Tim 4 s6 cudi cua s6 dién thoat do.
Tacop®- 1= (p-1)(pt1)
Caula |Voipla 5O nguyén to lénhon3nénplasdlédoddop-1vap+l1a2sd 0.75
1.5 diem | ty nhién chan lién tiép nén (p-1)(pt+1) 8
Lai ¢6 p 1a s6 nguyén t6 16n hon 3 nén p =1 (mod3) 0.75
Suyra p?-1 =0 (mod3)
Vi(3,8)=1nénp*-1:24
Céu 1b
1.5diém | Taco aabb=1000a+ 100a+10b+bvdi 0<a<9va0<b<9
aabb =1100a+ 11b = 11(100a + b)
Vi 11 13 s6 nguyén t6 va aabb 14 s6 chinh phuong nén 100a+b: 11
99a+a+bill
Ma 0<a+b<18néna+b=11
Tac611=2+9=3+8=4+7=5+6
Ma aabb 13 sb chinh phuong nén b € {4; 5; 6; 9}
Suy ra aabb € {7744; 6655; 5566; 2299} 0,5
Lai c6 aabb 13 s6 chinh phuong nén sé thoa mén 1a 7744 0.5
Cau2 | Gigi phuong trinh:  (x- 2)(x - 4)(X - 5)(x -7) = 72
4 diém ' '
b. Giai hé ph t‘h-{ xoy =2
. Giai h¢ phuong trinh: o — 5 By e 5 gy — B s
Cau 2a _
5.0 didm xX-2)(x-4)(x-5)x-7)=172
(x2-9x +14)(x? - 9x +20)-72 =0 0.5
Ditx?-9x+17=a
Ta c6 phuong trinh  (a-3)(a+3)-72=0
2 —
a*-81=0 0.5
(a-9a+9)=0
Suyraa =9 hodaca=-9
TH1: a =9 TH2: a =-9
x?-9x+17=9 x?-9x+17=-9 0.75
x?-9x+8=0 x?-9x+26=0




x-1)-8)=0 (x-2)2+§=0(vél}'/)
Suy rax =1 hodc x =8 2 4
0.25
Vay phuong trinh c6 nghiém x =1; x =8
Cau2b | {x—2y= 2 (D
20diem | |x2 —y2 _3xy+x+4y—1=0 (2)
Tu(l)tacox=2y+2
Thay x =2y +2 vao (2) taco
4y2+ 8y +4-y2 - 6y? - 6y + 2y +2 + 4y -3 =0 1.0
-3y +8y+3=0
Gy+1)(y-3)=0
-1, 0.5
Suyray—?hoacy—3
Vay nghiém ctia hé phuong trinh 1a (x,y) € {(8; 3); (g ; _—;} 0.5
4C(;%131 a. Pau nam hoc ma&i 2025-2026, ¢b gido chu nhiém 16p 9A tién hanh cho mdi
to trong 16p minh boc tham may man nhan qua. T6 cua Lan c¢6 11 thanh vién
boc tham ngau nhién vé&i thung phiéu gom 4 phiéu c6 qua va 7 phiéu khong c6
qua. Moi thanh vién trong t6 dugc quyén chon rit trudc hoac rit sau va sé biét
két qua ngay sau khi rat phi€u. Sau 4 1an rat tham, két qua c6 1 phi€u c6 qua
va 3 phi€u khong c6 qua (cac phicéu da rut ra khong tra lai vao thung) thi dén
luot Lan rat phiéu. Tinh xac suat dé Lan rat dugc phi€u c6 qua?
b. Hai cira hang A va B cung ban mot loai banh véi gia 10 000 dong mot céi
nhung moi ctra hang ¢6 hinh thirc khuyén mai khac nhau:
Cira hang A: Ddi véi 5 cai banh dau tién mdi cai gia 10 000 dong. V6i 5 cai
banh tiép theo ctra hang s¢ giam gid 4% gid ban. Ké tur cai thir 11 tré di moi
cai banh tinh v&i gia 72% gia ban.
Ctra hang B: Cir mua 5 cai banh thi duoc tang thém 1 cai banh cung loai.
Ban Hoa c6 250 000 dong ban nén chon ctra hang A hay ctra hang B dé mua
duoc nhiéu banh hon?
Sau 4 1an rat tham, két qua co 1 phiéu c6 qua va 3 phiéu khong c6 qua
Cau 3a | nén trong hop con 3 phiéu c6 qua va 4 phiéu khong ¢ qua. 0,5
1.5 diém | Két qua co thé xay ra cho lugt Lan bbc thim 14 3 +4 =7
Vi Lan bbc ngau nhién 1 pl}leu nén cac’ket qua 1a dong kha ning 0.5
Két qua thuan loi dé Lan boc tring phiéu c¢6 qua 1a 3
Xéc suit dé Lan bdc trang phiéu c6 qua 12‘1% 0.5
Ciu3b | +) Tatinh s6 banh ¢6 thé‘mua dugc cua cira hang A:
2.5 diém | SO tién mua 5 cai banh dau tién 1a 5. 10 000 = 50 000 dong
SO tién mua S cdi banh tiep theo la 5. 10000. 96% = 48 000 dong 0.75
SO tién con lai sau khi mua 10 banh d@u tién la
250 000 - 50 000 - 48 000 =152 000 dong




Khi d6 s6 banh c6 thé mua la 152 000 : (10000.72%) =~ 21,1 0.5
Véi sd tién 250 000 dong c6 thé mua 31 banh tai cira hang A va con du
tién

+) Tinh s6 banh mua & ctra hang B 1.0
250 000 : 50 000 . 6 = 30 banh 0.25
Vay Ban Hoa ¢6 250 000 déng ban nén chon ctra hang A dé mua dugc
nhiéu banh hon

Cho tam gidc nhon ABC (AB < AC), duong cao BD, CE cat nhau tai H.

Cau 4
8 diém |a. Chimg minh: DA.DC = DH.DB va A AED ~ A ACB
b. Ching minh: DE = BC.cosBAC = AH.sinBAC
c. Tia phan giac cia EHB va DHC cat AB va AC lan luot tai I va K. Qua I va
K lan luot v& cac duong thang vudng goc véi AB, AC ching cit nhau tai M.
Chtng minh HM luén di qua trung diém cta BC.
A
B F N C
Cﬁuv4a +) Xét ADAB va A DHC c6
3 diém

BDA=BDC =90°
ABD = DCH (cung phu voi goc BAD)

Do d6: ADAB * ADHC (g.g) L5
DA DB

Suyra —=—
DH DC

Vay DA.DC = DH.DB
+) Xét ADAB va AEAC ¢

BDA =AEC =90°

BAC 1a goc chung
Do d6: ADAB ~ AEAC (g.g)

DA _EA
Suyra —=—
AB  AC

Xét A AED va A ACB ¢o L.5




BAC 1a goc chung
ba_EA

AB  AC
Do dé: A AED ~ AACB (g.g)

Caudb | 1) A ABD vuéng tai D c6 cosBAC =22
3 diem AB
Theo cu b ta c6 A AED * A ACB nén 2 =22
AB BC 1.5
Suy ra cosBAC ==~ hay DE = BC.cosBAC (1)
+) A ABD vuong tai A ¢ sinBAC ==~
Kéo dai AH cét BC tai F.
A ABC c6 duong cao BD, CE cat nhau tai H nén H 1a tryc tim tam
giac ABC do do AF vuong goc voi BC
Xét A ADH va A BDC ¢6 1.5
ADH = BDC = 90°
DAH = DBC ( cung phu v61 ACB )
Do d6 A ADH ~ ABDC (g.g)
Suy ra an _ o4 hay AH. BD = BC. DA
BC BD
SuyraAH. 22 =Bc. 22
AB AB
Vay BC.cosBAC = AH.sinBAC (2)
Tu (1) va (2) suy ra DE = BC.cosBAC = AH.sinBAC
Cﬁu74c Goi P, Q, O, N Ian luogt 1a giao diém cua IM va BH, MK va CH, HM
2 diém | va PQ, HM va BC
Xet tir giac HPMQ ¢6 PM // HQ ( cung vuong goc voi AB), PH/MQ (
cung vuong goc voi AC) nén tr giac HPMQ 1a hinh binh hanh suy ra PO 0.5
= QO
. PH IE , .. . , 0.5
ABHE c¢¢6 P1// HE => Fr— ( dinh ly Thales)
ABHE c6 HI 12 phén giac EHB => % :%
Do d6: o= === 3)
PB HB
,. Q1 _HD
Tuong ty ta co: oc  He (4)
AEHB - ADHC (gg)nén——==2 (5 0.5
. PH _ QH
Tu (3), (4), (5) suy ra B QC
.y PH__QH . , ) 0.5
Tam giac BHC c6 p5 ~ oc e PQ//BC ( dinh ly Thales d4o) .
Suy ra N_2
CN QO q
Suy ra N 1a trung diém cuia BC
Vay HM luén di qua trung diém ctia BC
1C (fl‘il%nfl Mot gia dinh tién hanh tréng ciy tram con trén manh dat rimg. Xem cac goc

cay tram 1a cac diém (duong kinh gdc cay khong dang ké), ngudi ta trong ciy




sao cho céc tam gidc c6 dinh la cac di€ém trung vé1 goc cdy tram déu co dién
tich khéng qua 500m?. Ching minh rang ton tai mot tam gidc c6 dién tich
khong qua 2025m? chira tat ca cac cy tram trén. (Cho rang manh vieon cé

dién tich & réng dé trong cdy)

P

D

Vi s6 cdy tram trong trén vuon rimg 13 hiru han nén sé tam giac dugc
1ap tir cac diém 1a cac géc cdy tram dé cho hiru han. Do d6 ton tai 1 tam
giac ¢o dién tich 16n nhat, chang han tam giac ABC c6 dinh 1a cac
diém trung v6i gde cy tram co dién tich khong qua 500m?2. (1)

V¢ tam gidc DEF sao cho A, B, C lan luot 1a trung diém cua EF, DF.
DE. Khi d6 Spgr = 4. Sapc

Ma Spgc < 500 nén Spgr < 2000
Ta sé chirng minh tam gidc DEF la tam giac chira tat ca cic ciy tram
trén
That vay, Gia sir ton tai di€ém P 12 g6c 1 ciy tram nam ngoai tam giac
DEFE
Khong mat tinh téng quat, gia sit P nam khac phia BC déi voi EF.

Khi d6 khoang cach tir P dén BC 1é6n hon khoéng cach tir A dén BC
suy ra Spgc > Sagc  (‘hai tam giac cé chung canh day BC)

diéu nay mau thuln vai (1)

Vay v&i tam gidc ABC la tam giac c6 dién tich 16n nhit dwoc tao béi 3
diém 1a 3 goc cy trong vuedon tram, khong vieot qua 500m2 luén ton
tai mOt tam giac c6 dién tich khong vuot qua 2025m? chira tat ca
cac cay tram trén.

0.5

0.5

Luu y:  Moi ddp dn diing dé cho diém t6i da




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