TRUONG THCS CAO XUAN HUY

PE THI HQC SINH GIOI CAP TRUONG VONG 2, NAM HOQC 2024 — 2025
Mon: Toan — Lop 8. Thoi gian lam bai: 120 phut
Cau 1. (4,0 diém)
a) Cho cac s thuc a, b thoa man: a® +b*+ab—a+b+1=0.
Tinh gia tri biéu thirc: M =7a® - 2b*+2022.
b) Cho cic s6 nguyén duong a, b, ¢ thod min «> +5* = ¢>. Ching minh rang ab chia
hétchoa+b +c.
Cau 2. (4,0 diém)
a) Tim tat ca céc cdp sd nguyén to (p; ¢) théa min p* —5¢> = 4.
b) Giai phuong trinh: (x2 +x+2)3 ~(x+1) =x"+1
Cau 3. (4,0 diém)
a) Nguoi ta giang ludi dé nudi riéng mot loai ca trén mot
goc hd. Biét rang ludi duoc giing theo mot duong thang
tr mot vi tri trén bo ngang dén mot vi tri trén bo doc va . .\

phai di qua mot cai coc dd cdm sin & vi tri 4. Hoi dién doc |
tich nho nhét ¢ thé giing khu nudi ca riéng 13 bao nhiéu, Khu nudi
biét rang khoang cach tir coc dén bo ngang 13 5m va s
khoang céach tir coc dén bd doc 14 12m (hinh v& bén). B ngang

b) Bac Xuén vay 20.000.000 dong cua ngan hang dé lam kinh té. Trong mot nim dau
béc chua tra dugc nén sb tién 1ai trong nam dau duoc chuyén thanh vén dé tinh 13i nim
sau. Sau 2 ndm bac Xuén phai tra 1 23.540.000 dong. Hoi 14i suat cho vay 1a bao nhiéu
phan trim trong mdt nam dau? Biét rang trong nim sau ngan hang da giam 30% lai
SuAt.

Cau 4. (7,0 diém)

Cho tam giac nhon ABC. Cac duong cao AD, BE, CF cit nhau tai H.

a) Chung minh: AD.HD = BD.CD

b) Chung minh: H 13 giao diém cta cac dudng phan giac ciia tam giac DEF.

¢) Goi M 1a trung diém cia BC. Qua H ké duong thang vudng goc voi HM, cat cac
duong thang AB va AC lan luot tai P va Q. Chirng minh: HP = HQ.

Cau 5. (1,0 diém)

Cho mot da gidc déu c6 2025 dinh. To6 mau cac dinh cia da gidc bang mot trong hai
mau xanh hodc dé. Chimg minh rang ludn ton tai ba dinh cua da giac dugc t6 cing mau
va tao thanh mot tam giac can.
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HUONG DAN CHAM
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Dap an
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Cau 1. (4,0 diém)

a) Cho cac s6 thuc a, b thoa man: o> +b>+ab-a+b+1=0.
Tinh gia tri cta biéu thirc: M =7a® —2b*+2022.

b) Cho céc s6 nguyén duong a, b, ¢ thoa man a* +5* = ¢*. Chtrng minh rang ab chia hét

choa+b+ec.

a

Taco a’+b*+ab—a+b+1=0

2,0d | & 2a*+2b°+2ab—2a+2b+2=0 0,5
& (@’ +2ab+b*)+(a° —2a+ 1)+ (b +2b+1)=0
(a+b)*=0 [a=-b
2 2 2 2 a=1 0,5
S (@+b)y +(@a-1)"+b+) =0 (a-1)"=0<< a=1 <:>{b_ i ’
(b+1)*=0 |b=-1 -
Thay {ba_: 11 Va0 M =7a® —2b*+2022 ta dugc M =7.1° —=2(=1)* + 2022 = 2027 1,0
Vay gia tri ctia biéu thie M = 2027.
b |Tra’+b*=c>= (a+b)’-c*=2ab 0,5
20d | = (a+b+c)a+b-c)=2ab (*)
THI:a+b+cléthi tir (*)suyra2ab:(a+b+c) 0,5
—ab:(atbtc)vi(Z,atb+c)=1
TH2: a+ b+ ¢ chan N N
Via+b+c,a+b-—ccungtinh chan 1é¢ nén a + b — ¢ chan. 0,5
bata+b—c =2k (k € N*)
Tr (*)suyraab=k(a+b+c)=ab:(a+b+c) 0.5
Vaytaluoncdab:(a+b+c)
Cau 2. (4,0 diem)
a) Tim tat ca cac cap so nguyén to (p; ¢) thoaman p’ -5¢> =4.
b) Giai phuong trinh: (x* +x+2)3 —(x+1) =x° +1
a p2—5612=4<::>p2—4=5q2<::>(p—2)(p+2):5q2 0,5
2,0d | po o< p-2<p+2 vag nguyén tdnén p—2 chico thé nhan cac gia tri
2
15,9, 9 o 0.5
Ta c6 bang gia tri tuong ing
p—2 pt2 p q
1 5¢° 3 1
5 q’ 7 3
q 5¢q 3 1
q2 5 3 1 075
Do p, g 1a cac s6 nguyén té nén chi c6 cip (p;¢)=(7;3)théa man. 0.5
b |Taco:a’+b>+c—(a+b+c)=(a+b)y+c*—3ab(a+b)—(a+b+c) 0,5
20d|=(@+b+c)—-3c(a+tb)atb+c)—3abla+tb)—(a+b+c)




=-3(@+b)c(a+tb+c)+ab]=-3(+Db)ab+c)+cb+c)]
=-3a+b)b+c)cta) (¥
Taco (x*+x+2) —(x+1) =2 +1 = (PP + (x+ 1)+ 1 - (E+x+2)* =0

= -3X+Hx+FDE+)E*+DN=0=>x+2=0=>x= -2

0,5

0,5
0,5

Cau 3. (4,0 diém)

a) Nguoi ta giang ludi dé nuoi riéng mot loai ca trén mot

goc hd. Biét rang ludi duoc giing theo mot duong thang tir

mot vi tri trén bd ngang dén mot vi tri trén bd doc va phai di - .\

qua mot cai coc d cim sén & vi tri 4. Hoi dién tich nho nhat  4° 4
2 AR s ne s em . . s Khu nubi

co thé gidng khu nu6i ca riéng 1a bao nhiéu, biét rang cd riéng

khoang cach tir coc dén bo ngang 1a 5 m va khoang cach tur Bé ngang

coc dén bo doc 13 12 m.

b) Bac Xuan vay 20.000.000 dong ctia ngan hang dé 1am kinh té. Trong mot nim dau bac
chua tra duoc nén sd tién 1i trong ndm dau duoc chuyén thanh vén dé tinh 13i nim sau.
Sau 2 ndm bac Xuan phai tra 1a 23.540.000 dong. Hoi 13i sudt cho vay 13 bao nhiéu phan

tram trong mot nim dau? Biét rang trong nim sau ngan hang da giam 30% 13i suat.

Dit tén cac diém nhu hinh v&. Pat CJ =x (m, x> 0)

a
2,0d Vi hai tam giac AJC va BKA 1a hai tam giac dong dang nén:

o
AK KB c
X 12 ;
5 KB BEERTIANY
xkg=2 im

b / K B 0,5
Dién tich cua khu nuéi ca la: s, = %(x+ 5).(@+ 12).

X
S(x) :l£60+12x+ﬂ+ 60) 0.5
2 X
2 )2
S = 6x+ 29 4 60 = 6(x+2+10j - 6[M+ZOJ :6{M+20} >120 | 03
X X X X
Déu bang xay rakhix —5=0 = x=5
Vay dién tich nho nhat c6 thé giang 13 120(m), dat duoc khi x =5m. 0,5
b | Goi 1% la 13i suét trong mdt nim dau cta ngan hang (r > 0)
2,0d

Tién 13i ndm tht nhét 1a: 20 000 ooo.ﬁ = 200 000.r (ddng) 0,5




Tong sd tién ca von 1an 13i sau 1 ndm 1a: 20 000 000 + 200 000.r (d6ng)
Lai suat ciia ngan hang trong nam thu hai 1a: 1% — 30%.1% = 0,7r% 0.5
Tién 13i nam thtr hai 1a:
(20 000 000 + 200 000.r). (1’075 _ = 140012 + 140000 (ddng)
Tong s6 tién ca von 13n 13i sau 2 nim la:
20 000 000 + 200 000.r + 1400r> + 140000r =
= 140012 + 340000t + 20 000 000 (d6ng)
Theo d¢é bai, ta c6 phuong trinh:
140012 + 3400001 + 20 000 000 = 23 540 000 0,5
< 1400r* + 340000r — 3 540 000 = 0
r=10
<| _ 1770
-7
Vir>0nénr=10 (nhén); r = —@ (loai)
) . 0,5
Vay lai suat cho vay ctia ngan hang 1a 10% trong mot ndm dau.
Cau 4. (7,0 diém) ,
Cho tam giac nhon ABC. Cac duong cao AD, BE, CF cat nhau tai H.
a) Ching minh: AD.HD =BD.CD
b) Chirmg minh: H 1a giao diém ctia cac dudng phan gic ciia tam giac DEF.
¢) Goi M 1a trung diém cta BC. Qua H ké dudng thang vudng goc voi HM, cét cac
duong thang AB va AC lan luot tai P va Q. Chtrng minh: HP = HQ.
A
E
Q
F
H
P
a | Chimng minh: AABD «» ACHD (g.g) 1,0
2,5d
’ — AD_BD _ A\pHD-BD.CD L5
CD HD




b | Ching minh AAEF «» AABC (c.g.c) 1,0
2,5d ADBF > AABC (c.g.c)
= AFE-BFD-ACB 05
Lai c6 AFC=BFC=90°
— DFC=EFC 0,5
— FC 14 phén gi4c cua DFE . 0.5
Tuwong tu DH, EH 14 phan giac ’
—= H 1a giao diém cua cac duong phan giac cua tam giac DEF.
¢ | Chirng minh AAHP <> ACMH (g.g) = AH_HP 0,5
2,0d CM MH
AH H 0,5
AAHQ» ABMH (g.g) = ﬁzﬁ
HP HQ 1,0

MaBM=CM = —=— = HP =HQ
HM HM

Céu 5. (1,0 diém)
Cho mot da giac déu c6 2025 dinh. Té6 mau cac dinh ciia da giac bang mot trong hai mau
xanh hodc do. Chtrng minh rang ludn ton tai ba dinh cua da giac duge t6 ciing mau va tao
thanh mdgt tam giéc can.

Vi da gidc ¢6 2025 dinh, do d6 phai tdn tai 2 dinh ké nhau 1a A va B duoc
t6 cung mau (Theo nguyén 1y Pirichlet).

Gia str A va B cung dugc t6 mau xanh.

Vi da giac di cho 1a da gidc déu c6 so dinh 1é nén phai ton tai mot dinh nao
d6 nam trén duong trung truc cua doan thang AB. Gia str dinh d6 1a O.
Néu O t6 mau xanh thi ta ¢6 tam giac OAB 1a tam gic can c6 ba dinh O,
A, B duoc to6 cung mau

Néu O t6 mau do, luc d6 goi M va N 1a cac dinh khac nhau cta da giac ké
vol A va B.

Néu ca hai dinh M va N duoc t6 mau do thi tam gidc OMN can va co ba
dinh cung mau do

Néu nguoc lai, mot trong hai dinh M va N duoc t6 mau xanh thi tam giac
MAB hoac tam gidc NAB la tam giac can c6 ba dinh cung mau xanh.

Vay trong moi truong hop ludn chon ra dugce ba dinh cua da giac dugce to
mau gidng nhau va tao thanh mot tam giac can.

0,5

0,5

Lwu y: - Hoc sinh lam cach khac néu dung van cho diém toi da.

- Cdu 4 khéng vé hinh hodc vé sai khéng cham diém.




Xem thém: PE THI HSG TOAN 8
https://thcs.toanmath.com/de-thi-hsg-toan-8
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