PHONG GD&PT PE CHON POI DU THI HQC SINH GIOI TINH
LOP 9 NAM HOQC 2023 - 2024

PE CHINH THUC Mbn thi: Toan

(Dé thi gom c6 01 trang) Thoi gian thi: 150 phiit (Khéng ké thoi gian giao dé)

Céau 1. (3,0 diém)

a. Cho a, b, c 1a cac s0 hiru ti d61 mot khac nhau. Chung minh rang:

1 1 1 YT
\/(a—b)2+(b—c)z+(c—a)2 1a s6 hiru ti.

b. Tinh tong cac chir s6 cua A, biét VA=99...96(c6100chirs59).
Céu 2. (7,0 diém)
a. Tim tat ca cac bo 3 s6 nguyén td a, b, ¢ thda man abeé ab+bc+ca.

b. Giai phuong trinh:

2 J—
\/3)(7_:2X +2x-—2
3x—1
Cau 3. (2,0 diém)
Cho cac s6 thuc duong a,b,c thoa man ab + be + ca = 3. Chting minh rang:
1 + 1 + 1 S 3

(1+af (1+b] [(1+c] 4

Cau 4. (6,0 diém)

Cho tam giac ABC nhon. Cac duong cao AD, BE, CF cit nhau tai H. Trén
doan BH 1iy M sao cho AMC=90", trén doan CH 13y N sao cho ANB=90" .
Chting minh rang:

a. Tam giac AAMNcdn

b. Sasn=VSam- Sasc

EF DE DF 3
C. + + <—=
BC AB AC 2

Cau 5. (2,0 diém)

Trén mit phang cho 2023 diém phan biét, trong d6 khong ¢ 3 diém nio thang
hang. Bat ky 3 diém nao ciing 1 3 dinh cia mot tam giac c6 dién tich khong vuot qua
2024. Ching minh rang ton tai mot tam giac c6 dién tich 8096 chira 2023 diém da cho.

HET

Hoténthisinh: ... Sébaodanh: ...,
Thi sinh khong dwoc sw dung tai liéu, giam thi coi thi khong giai thich gi thém.

HUONG DAN CHAM
Lép 9 Niam hoc: 2023 — 2024

THAM KHAO



Pé thi mén: Toan
(Hpi dong cham thi co hwong dan chi tiét riéng)

Cau Y Noi dung can dat Pi¢m
1 a. 2d | Taco «( 0.5
1 1 11 1 1 2
+ + ) = ~+ ~+ ~+ —+
a=b b—c c—a’ (a=b] (b—c] [c—af la=bllb—c| [b—
PO SR S +2(a—b+b—c+c—a]: 1 1
[a—b)2 (b—c)2 (c—a)2 la—bl|(b—cllc—ad] la—b[* (b—C)z 0.5
\/ 1,1 1
la=bf" [b—c [c—af
01 + 1 4 lasé hibuti 0.5
Ga_b b—c c—a aso utit
0.5
b. 1d | Taco: A =JVA*—16+16 0.25
(VA+4)[VA—4)+16=(100...0].(99...92|+16=99...9200..016 | 0.25
(100chirs69,101chirs60)
Tong cac chir sé cua A la:
1009 +2+1+6=909 0.25
0.25
2 a. 3d Gidsttra<b<c=ab+bc+ca<3bc 0.25
=abc<3bc 0.25
=a<3,maalasbénguyénténéna=2. 0.25
=2bc<2b+2c+bc=bc<2|b+c|vib<cnénbc<4c=b<A. '
A4 A ar 0.25
Néu b=2=2c<4+2clluénding) 0.25
Néub=3=>c<6=>c=3hoécc=5. 65
Véty, cac b0 so ,(2;2;0), (2;3;3),(2;3;5) va cac hoan vi véi ¢ 0'5
la s6 nguyén to tuy y. 0.75
b. 4d \/3X7_:2X2+2X—2
3x—1
DKXD: x>5 0.25
2x*+2x—2—(3x—1]V3x—2=0 025
) :
3x -2 —[3x—1)V3x—2+2x°—x=0
. 0.25
3x -2 —[3x—1)V3x—2+x[2x—1]=0
0.25
(V3x—2—x)[V3x—2-2x+1|=0
® V3x—2—x=0 0.5
= V3x—2=x = x’=3x+2=0 '
=x=1(TM|,x=2(TM)
[
1.0
V3x—2-2x+1=0 = V3x—2=2x—1 = 4x"—7x+3=0=x=1/]
Vay phuong trinh da cho ¢6 3 nghiém 1.0

X=1,x=2,x=4

0.5




2.0d | Chimg minh bai toan phu: Véi x,y 14 céc s6 thuc duong ta
ludn co6
1 1 1
—+ =2
1+x]° [1+y] 1+xy 1.0
Dau “=" xdy rakhi x=y = 1.
1 1 1
+ >
(1+af* (1+b]* 1+ab 0.25
1 1 1 0.25
1+bf [1+cf 1+bc
1 1 1
+ >
(1+c) [1+af* 1+ca
1 1 1 1 1 1 1
+ + >=
(1+af (1+b] (1+c¢f 2\1+ab 1+bc 1+ca
1 9 _19_3
’ “ 2 1+ab+1+bc+l+ca 2°6 4 0.25
Dau “=”xayrakhia=b=c=1 '
0.25
A
E
F
M
N
B- 0
D C
a. 2d Chiing minh: Tam giac AAMN cdn
Tam gidc ABN vudng tai N, NF 1a duong cao nén 0.5
AN*=AF . AB|1)
Tam giac AMC vuong tai M , ¢6 duong cao ME 0.5
nén AM*=AE.AC|2|
Chiing minh dugc
AF.AB=AE.AC(3) 0.5
Tir(1),2],(3)suyra
AN’=AM*= AM=AN=Tamgidc AMN cdntaiA 0.5
b. 2d Chung minh Sxsy=vS asx- S asc
SABN:%NF'AB (1) 0.5
\/SABH.SABC:\/%HF.AB%CF.AB
0.5
(5 HF .CF. AB (2)
Chiing minh dugc HF.CF =AF.FB (3) 0.5

Chirng minh dugc NF’=AF.FB (4)

Tx (l)a (2)7 (3)> (4) ta dugc Sapy=vVSapn-Sanc

0.5




c. 2d ChL't’ngmimh£+£+EsE
BC AB AC 2
Tamgidc AEF dongdangv i 0.5
tamgidc ABCnén )
EZ\/SAEF:\/AE.AF<1 AE _ AF
BC VS, VAB.AC 2|AC AB
DE 1/CD CE
: <= + 0.5
Tuong tw: 5= ( BC AC)
£<1(@+£)
AC 2\BC AB
0.25
0.25
EF DE DF 1(AE AF CD CE BD BF| 3
+ + <= +—+ + + +—|==
BC AB AC 2\AC AB BC AC BC AB) 2
Dau “=" khi tam giac ABC déu.
0.5
2d Do s6 tam giac 1a hitu han nén ton tai mot tam gidc trong 0.5
sO cac tam giac tao thanh c6 dién tich 16n nhat. Goi tam
gidc do6 1a AABC,
=S 552024, 0.5
Qua céc dinh ciia tam giac ABC vé cac duong thang song 0.5
song vo1 cac canh cua tam giac, ching cat nhau tai M, N,
P. Vi S,5.<2024=S,,,,<8096
Ta chting minh dugc tam gidc MNP chira 2023 diém da
cho.
That vay, gia st c6 diém D trong 2023 diém da cho nam 0.5

ngoai tam giac MNP (h. v¢)

P

Khi d6 Spsc>Sasc ( trai voi gia thiét tam gidc ABC c6 dién
tich 16n nhat).

Vay tdn tai mot tam giac co di¢n tich 8096 chira 2023
diém da cho.
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