SO GD&DPT QUANG BINH KY THI CHON HSG TINH NAM HQC 2024-2025

Mén thi: TOAN
PE CHINH THUC LOP 9 THCS
Thoi gian: 150 phut (khong ké thoi gian giao dé)
SOBAODANH:............... Hé gom cb 01 trang, 05 cau.

Caul (2,0 diem)

+4/X +1 1 1

2 X )
a) Rt gon biéu thic P = - + Vol x>0 x#1
Y Ritg X2 1LVx Yxsz

b) Tinh gia trj bidu thic Q = /28 +124/5 ++/28—124/5 + 2/43—30y2

Cau 2 (2,0 diém)

J2Y =X +/3x+y =5
2,2y —x-3/3x+y =-5

a) Giai h¢ phuong trinh {

b) Giai phuong trinh VX —3 ++/5—X =2x* =7X—2

Cau 3 (1,5 diem)

a) Cho cé4c sé thuc X,y théa min cac diéu kien x>0,y >0,x+y=2

Tim gia tri 1on nhat, gia tri nho nht cia biéu thac A= x,/2023+ y + y+/2023+ x

b) Cho hai s6 thyc dwong a va b thoa man cic diéu kién a'™*-a-1=0 va

b** —b—3a=0.Haysosanh a va b.

Cau 4 (3,5 diém) Cho tam giac ABC. Cac diém M,N,P lan luot 1a trung diém cua cac canh
AB, AC,BC. Goi O la giao diém cia CM va PN, | la giao diém caa AO va BC, D la giao

diém caa Ml va AC, K 1a giao diém cia Al va MN.
a) Chitng minh ring MK = 2KN
b) Chirng minh rang ba duong thang Al, BD va MP dong quy.

¢) Trén céc tia ddi cua tia BA,CA lan luot ly cac diém C',B' (véi C' khéc B,B' khac C).

Goi F la giao diém ciia BB' va CC".

Chting minh FB,FC, 2,/ AB.AC , ddu bang xay ra khi nao?
FB' FC' AB'.AC'

Cau 5 (1,0 diém) Tim tat ca cac s6 tu nhién n sao cho s6 2" +9.2% 1a s6 chinh phuong.




SO GD&DPT QUANG BINH KY THI CHON HSG TINH NAM HQC 2024-2025
Mén thi: TOAN
HUONG DAN CHAM LOP 9 THCS
YEU CAU CHUNG

* Pap 4n chi trinh bay mot 16 giai cho mdi bai. Trong bai 1am cua thi sinh yéu cau phai 1ap luan
loogic chit ché, day du, chi tiét va rd rang.

* Trong mdi bai, néu thi sinh giai sai & budc giai trudc thi cho diém 0 ddi véi nhimg budc giai sau
cd lién quan.

* () cau 4 néu thi sinh khong v& hinh thi cho 0 diém.

* Piém thanh phan cua mdi bai ndi chung phan chia dén 0,25 diém. Di véi diém thanh phan 13 0,5
diém thi thy to giam khao thong nhéat dé chiét thanh 0,25 diém.

* Thi sinh ¢6 101 giai khac dép an (néu diing) van cho diém tdi da tiy theo mirc diém cua ting bai.

* Piém cua toan bai 1a tong (khdng 1am tron sé) cua diém tat ca cac bai.

Cau Néi dung Piém
x+1 1 L .
R0t gon biéu thic P_x+J_ > 1o \/_ \/_+2 Vol Xx>0;x =1
. _ fo . X+Ux+1 1 1
Vi x=0;x#1 taco P_(\/; )(&+2) o1 \&+2 0,25
la _(x+\/§+1)+(\/;+2)+(\/;—1)_ X+ 33X +2 0.5
aiém) (Vx-1)(+x+2) (x-1)(vx+2) |
)
(& )(\/}+2) Ux-1 !
Vay P:\/\@j VoI Xx>0;x =1 0,25
Tinh gié tri bidu thirc Q =+/28+124/5 ++/28—1245 + 24/43—302
Taco 28+12y5 =18+2.3V2V10 +10= (32 +10) .
n v28+12y/5 =32 +4/10 |
(11b0 Tuong tu \/28—12\E=‘3«/§ —@\:3& ~J10 0,25
diém) | 43-302 = 25-25342 +18=(5—3J§ )2
0,25
Nén 43—30&:\5—3&\:5—3\/5
=(3v2++/10)+ (32 -10)+2(5-3V2 ) = 0.5
Vay Q=10




2a
(10
dieém)

J2Y =X +4/3x+y =5
2,2y —x-3/3x+y =-5

Giai hé phwong trinh {

biéu kién 2y —x>0;3x+y>0

0,25

Dit a=./2y—x;b=3x+y
a+b=5

1
2a-3b=-5 @

Khi d6 h¢ da cho tré thanh {

0,25

Giai hé (1) ta duoC a=2,b=3

2y—x=2 —X+2y =2
Luc d6 =
3X+y=3 3X+y=3

0,25

(Thoa mén diéu kién)
3X+y=9 y=3

Vay h¢ phuong trinh da cho ¢6 nghiém (x,y)=(2;3)

) |=x+2y=4 X=2
Do dotaco =

0,25

2b
(10
diem)

Giai phwong trinh VX—3++/5-Xx =2x*-7x-2 (1)

biéu kién x—3>0;5—x>0 nén 3<x<5

0,25

(1) & (Vx=3-1)+(vB-x-1) = (2x+1)(x-4)

0,25

- X—4 N 4-X
Ix=3+1 B5-x+1

=(2x+1)(x—4)

<:>(x—4){2x+1+\/5 L 177 13 1}:0
—X+ X—3+

0,25

< x=4 (Vi 7R PR N S VL 3<x<5)

J5—x+1 JX-3+1

Vay phuong trinh da cho c6 nghiém la x=4

0,25

3a
(1,0
diem)

Cho céac so thuc X,y théa man cac diéu kiegn x>0,y >0,x+y=2
Tim gia tri Ién nhat, gid tri nhé nhat caa biéu
A=x,J2023+y + y+/2023+ X

thic

Nhan xét: Vi a,b, x, y 1a cac sb thuc ta ludn co
(ax+by)” < (a%+b?)(x* +y*) ()
bang thirc xay ra khi ay =bx
That vay (*) < a’x® +2axby +b’y® <a’x® +a’y’ +b*x* +b’y’

o aly? —2axby +b’x* >0 < (ay—bx)2 >0

0,25

Ap dung (*)ta co A® = (V/x\/2023x + xy + /Y2023y +xy |

<(x+Y)(2023x+ xy + 2023y + xy ) = 2(2023.2+ 2xy)

2
<4.2023+ 4(%) = 4.2023+4 = 4.2024

Suy ra A<24/2024
Pang thuc xay ra khi va chi khi x=y=1

Do d6 gia tri 16n nhat ciia A 1a 24/2024 khi x=y=1

0,25

Mat khac A= x/2023+y + y~/2023+x — (X + y)~+/2023 + 22023

0,25




- x(\/2023+ y - J2023) + y(\/2023+ X —J2023)+ 242023
Vi x>0,y >0 nén A>24/2023

Pang thirc xay ra khi va chi khi x=0,y=2 hoic x=2,y=0

Do d6 gia tri nho nhat cua A 1a 24/2023 khi x=0,y =2 hoic x=2,y=0 0.25
Cho hai s6 thwe dwong a va b théa mén céc diéu kién a*™? —a—-1=0 va
b*** _b—3a=0.Haysosanh a va b.
Ta giai bai toan tong quat:
Cho hai sb thuc duong a va b théa mén cac diéu kién a"—a—1=0 va
b*" —b—3a=0 véi n>1L,neN.Haysosanh a va b.
Doa>0vaa'=a+l>1=a>1 Tirdé a™ =(a+1)’ >4a 0.25
3b 2n 2n
05 | Dodo (Q) _ b2n _ b+21n%a - b+3a
diém) a a a 4a
2n
Néu a<b thi (9) (b+3a _b+3b b
a 4a 4a a
bY" b b
Do do (—j <—.bieunayvolivi —>1 0,25
a a a
Changto a>b véimoi n>1neN
Ap dung bai toan tong quét cho n=1012 ta c6 két luan a>b
Cho tam gidc ABC. Cac diém M,N,P lan lwot 1a trung diém cia céac
canh AB, AC,BC. Goi O la giao diém cia CM va PN, | 1a giao diém
cia AO va BC, D la giao diém caa Ml va AC, K la giao diém cia
Al va MN . .
a) Chéng minh rang MK = 2KN . .
4 b) Chitng minh rang ba dwong thang Al,BD va MP dong quy.

¢) Trén cac tia doi cia tia BA,CA lan luwot ldy cic diém C',B'
(véi C' khac B,B' khac C). Goi F la giao diém ciaa BB' va CC'.

Chirng minh FB,FC, 2,/ AB.AC , dau bang xay ra khi nao?
FB' FC' AB'.AC'




D

Hoc sinh vé diing d@é gidi Cau 4a cho 0,5 diém

0,5

4a | T giathiét, tacé MNCP Ia hinh binh hanh nén O 1a trung diém cua MC 0,5
(1,0 | Tam gidc AMC c6 hai trung tuyén MN va AO cit nhau tai K. Suy ra K 05
diem) | la trong tam Tam giac AMC . Viay MK =2KN ’
Tt giac MNCP 13 hinh binh hanh tam O va O e Kl , két hop MK = 2KN
Nénco IC=2IP
MP IP 1 0,25
Vi MP song song véi AD nén —=— < CD=2MP
CD IC 2
4b Goi E la giao diém cia MP va BD.Khi d6 E 1a trung diém BD 0.95
d(i%’rg) Ma CA=2.MP nén CD=CA - _ '
Tam giac AABD c6 DM, BC la hai duong trung tuyén cat nhau tai | nén 0.25
| latrong tm tam giac AABD '
Do d6 | nam trén duong thang AE. Vay ba duong thang Al,BD va MP 0.25
ddng quy tai diém E ’
A
4c
(10 B C
e =N
F
c'® "B
Ap dung tinh chat néu hai tam giac c6 cung chiéu cao thi ty & dién tich giita 0.95

ching bang ty 18 gitra hai day ang véi chiéu cao cua no, ta co




SAABF _ FB . SAAF(.‘, _ FC FB FC SAABF SAAF(.‘,

=—] =——Suyra - —— = + (1)
SAAFB' FB SAAFC' FC FB FC SAAFB' SAAFC'

Mt khéc, theo BDT Co-si ta c6 Saee  Saec 5 o [Swer  Swre (o) 025
S pare: AAFC' Saarer Saarc:
Mét khé.C SAABF . SAAFC — SAABF . SAAFC — AB . AC — ABAC (3)
. SAAFB' SAAFC' SAAFC' SAAFB' ACI AB' AB'ACI
0,25
Tir (1), ) va (3) taco 2. 4 FC 5 [ ABAC
FB' FC' \AB'AC'
L . )
Dau bang xay ra khi va chi khi —24F< = Ser hay FBl = FC'
. SAAMC' SAﬁFB' FB FC 0,25
bicu nay tuong duong vadi hai duong thang BC va B'C' song song Vi
nhau.
Tim tét ca c4c s6 tw nhién n sao cho s6 2" +9.2° 14 s6 chinh phuong.
Giasu 2"+9.2° =m® vo6i meN. Khi d6
2 =m?-9.2° 2" =m? ~3.(2*) = 2" =m? ~ 48’ 0,25
< 2"=(m+48)(m-48)
o |m+48=2°7
5 T d6 co , Vol p.qeN,p>q,p+gq=n
(1,0 m-48=2 0,25
diém) | Suyra 2° -2 =96 < 2°(2° " -1)=2°3 ’
Nhan xét g =0 khéng thoa méan bai toan.
Do p,qeN,p>q>0 nén 2" -1 1aséléva 29 1asé chin. 025
Suyragq=5va p—gq=2nén p=7.Lacdo n=5+7=12 ’
Thir lai c6 2'2 +9.2% =802 0.95

Vay n=12




