PHONG GD&PT PAKR’LAP PE KHAO SAT HQC SINH GIOI CAP HUYEN — LAN 2
MON: TOAN 9
(Pé thi ¢é 01 trang) NAM HQC: 2023 — 2024

HUONG DAN CHAM

Ngay thi: 12/11/2023
Theoi gian: 150 phut (khéng ké giao dé)

Bai 1. (4 diém)

I Tinh gid trj cta biéu thite: 4 =/1- \26- /640 ++/27 + 810 - \30+ 1000

2. Rut gon biéu thirc: B =

Jx+4/3

3-x

X x+3\/§_2\/;
x-x/3—x+3

Huwéng din

voi x =0;x #3

STT

Noi dung

Piém

Bai 1

1. Tinh gi4 tri cua biéu thic:

4 =+l1- /26 - V630 ++/27 + /310 - /30 + /1000
—J1- J26- 8710 ++/27 + 910 - /30 + 1010
=\J1- J4- V10)" +/oG +/10) - /10G +/10)
=\1- 4+J10 +3/3+ /10 - J10/3+10
=J/~10 - 3 - /3++/10 (V10 - 3)
=JVio-3- J(V1o +3)(Vi0- 3)JVio- 3
=10 - 3 - JV10- 3 =0

230
diém

Jx +43

3-x

X x+3\/§_2\/;
X'\/3_X+3

X x+3\/§ \/;+\/?:
x-\/3_x+3-2\/;] 3-x
(\/}+\/§)(x-\/3_x+3)_2\/;][ Jx+3 ]
x-\3x+3 - (Vx +3)x - /3)
_Vx+3-2dx - +3
X3 -x+B

2. Rt gon biéu thirc: B = voi x =0;x #3

B =

|

2.0
diém




Bai 2. (6 diém)
1. Giai phuong trinh: x? +10x+21 =3Jx+3 +2/x+7- 6

2. Tim tit ca cac sb tu nhién 7 sao cho C =n*- n+13 1a s6 chinh phuong.

3. Cho 2 1a s6 nguyén té 16n hon 3. Chimg minh rang p” - 1 chia hét cho 24.

Huéng din

STT

Noi dung

Pieém

Bai 2

1. Giai phuong trinh: /x* +10x+21 =3Jx+3 +2J/x+7- 6

PK: x >-3.Tacé:

VX2 +10x+21 =3Jx+3+2Jx+7- 6

o Ja+3)a+7) - 3Wx+3- 2Jx+7 +6 =0
3(x+7-3)-2(Vx+7-3)=
< (\/m' 3)(@- 2):0

Nx+7-3=0
= =
Jx+3-2=0

Vay phuong trinh ¢6 nghiém la: x =1; x = 2.

x =2

x =1

(nhan)

2,0
diém

2. Tim tat ca cac s ty nhién 7 sao cho C =n® - n+13 14 s6 chinh phuong.

bit C =n*- n+13 =k*(k€ N). Ta co:
4(n* - n+13) =4k’

o (4n’ - dn+1)- (2k)* =-51

& (2n-1) - (2k)? =-51

& (2n+2k- 1)(2n- 2k-1)=-51

Vi n,k€N nén 2n+2k-1=-1. Do dd ta chi c6 cac treong hop sau:

on42k-1=-1 [4n=52  [n=13

{2;1 2k - 1=51 {41( =52 {k = 13(loai)
2n+2k-1=1 4n =-48 n =-12(loai)
{2;1 2%-1=-51 {4k =52 {k =13
2n+2k-1= 4n =-12 n =-3(loai)
{2;1 2%k-1=-17 {4k =20 {k =5
2n+2k-1=17  [4n=12  [n=3

{2;1 k- 1=-3 {4/( =20 {k =5
on+2k-1=51  [4n=52 [n=13

{2;1 2%h-1=-1 {4k =52~ {k =13

2,»0
diém




3. Cho 2 1a s6 nguyén t6 16n hon 3. Chirng minh rang p* - 1 chia hét cho
24,

Vi p 12 s6 nguyén t6 16n hon 3 nén p khong chia hét cho 3. Pat p =3k + 1
hoacp=3k+2vdi kEN.

Véip=3k+1thi p>-1=(p+D)(p-1)=Bk+2).3k3

Véip=3k+2thi p’- 1=(p+1)(p- 1) =Bk +3)(3k+1) =3(k +1)(3k +1)3
Viplasdnguyéntdlénhon3 nénplasdlée. Patp=2n+1,véi n€N
Taco: p’ - 1=(p+1)(p-1) =(2n+2)2n =4n(n+1)8 (vi n(n+1):2)

Vi p’-13; p*- 138, UCLN(3,8) =1 nén p’-1:(3.8) hay p’- 1:24

2.0
diém

Bai 3. (6 diém)

1. Cho duong tron (O; R) va duong thang xy c6 dinh nhung khong c6 diém chung véi
duong tron (O;R). Tir mot diém M tuy ¥ trén xy ké hai tiép tuyen MP va MQ den
duong tron (O). Tir O ha OH vudng goc voi xy. Day cung PQ cit OH tai I va cit

OM tai K.
a) Chung minh ndm diém M, P, Q, H, O cung thugc mot duong tron.
b) Ching minh: OI.OH = OK.OM = R?,

¢) Ching minh rang khi diém M di chuyén trén xy thi vi tri ctia diém I luon ludn

c0 dinh.

d) Tim trén dudng thing xy mot diém A va trén duong tron (O) mot diém B sao

cho d6 dai doan thing AB nho nhit.

2. Qua dinh A cua hinh vuéng ABCD c6 d¢ dai canh bang 2023, v& mot dudng thang
cit canh BC tai M va cit duong thang CD tai I. Chimg minh rang:
1 1 |
+ =
AM?® A7 2023°°
Huwéng din
STT Noi dung Piém
Bai3 | 1. V& hinh dung. (0,5 diém) 4,0
diém

a) Vi MP, MQ Ia




cac tiép tuyén ciia duong tron (0) nén MP L OP,MQ 1 0Q | lai co
MH L OH (gt). Do &6 MmO =§¥Po =Moo =90°. Suy ra nam diém
M, P, Q, H, O cung thudc duong tron dudng kinh MO.
b) Theo tinh chit cua hai tiép tuyén cit nhau thi MP = MQ, lai ¢6 OP =
OQ =R nén OM la dudng trung truc ciia PQ hay MO L PQ | suy ra
L Ol _OK
AOKI#OHM (g.g) OM OH
= Ol.OH =OK.OM
AOPM vudng tai P va c¢6 OK la duong cao nén OK.OM =OP* =R’
Vay OI.OH = OK.OM = R?

2

¢) Tt OLOH =R* = 0I ==X
OH

d) Khi A trang H va B 1a giao diém ctia dudng tron (O) v6i OH thi doan
thang AB c6 d¢ dai nho nhat.
That vay: Trén duong thang xy liy diém A’ tiy y, goi B’ 1a giao diém
cua (O) vo1 OA’. Taco: OB’=0B =R
Ta ludn co: 04' 204 =OH (qh gitra duong xién va duong vudng
goc), suy ra OB'+ A'B'>0OB + AB hay A'B'>=AB. Dau “=" xay ra khi
A trung H va B la giao di€ém cua (O) véi OH.

(khong doi) , suy ra diém I c¢d dinh.

2. V& hinh dung. (0,5 diém) N 2,0

Qua A ke duong thing vudng goc véi diém

AM, duong thang nay cat duong thang

CD tai N. D¢ thay

AADN =AABM (g.c.g), suy ra AM =

AN, AANI vudng tai A vacd AD la N :
1 N 1 _ 1 do

A’ AN®  4D*’
LR SR

AP AM?  AD* 2023

duodng cao nén

do:

(dpcm)

Bai 4.
. Tim tat ca cac cip s6 nguyén (x;¥) théa man dang thiic: 4x° - 2xy +6x+y+3 =0,

(4 diém)

2. Cho ba sd X,»,z2>0 va thoa man x+y+z =3 Tim gi4 tri nho nhat cta biéu thirc
3 3 3
sau: P=——+—2 4+ =
yt+z z+x Xx+y
Huéng din
STT Noi dung Piém
Bai4 | 1. Tim tit ca cac cip sd nguyén (x:») thoa méin dang thic: 2.0
4x” - 2xy+6x+y+3=0. diém
Ta co:




4x* - 2xy+6x+y+3 =0

e 4x7-1- 2xp+y+6x-3+7 =0

o 2x-DR2x+1D- y(2x-1)+32x-1) =-7
o 2x-D2x+1- y+3)=-7

o (2x-1)2x- y+4)=-7

Vi x; y nguyén va 7 1a s6 nguyén t6 nén ta chi c6 cac truong hop sau:

2x-1 1 -7 -1 7
2x- y+4 | -7 1 7 -1
X 1 -3 0 4
y 13 5 11 13

Viy cac cip s6 nguyén (x; y) can tim 1a: (1; 13), (- 3; 5). (0; 11), (4; 13)

2. Cho ba s6 x,»,2>0 va thoa man x+y+z >3 Tim gi4 tri nho nhat cta | 2.0

x3 y3 Z3 dlém
biéu thirc sau: P = + + .
y+z z4+x Xx+y

, . . 2 x +z 1

Ap dung bat dang thurc C6 — Si cho ba s6 duong LA duogc:
y+z 4 2

3 3

X _|_y+z_|_1233 X .y+zi:§

y+z 4 2 y+z 4 2 2

3 3
Tuong tu: Y +Z+x+1233y_.z+xl:§y;

Z+Xx 4 2 z+x 4 2 2

3 3
z +x+y+lz3i/ z ‘x+y%ziz

xX+y 4 2 x+y 4 2
x+y+z 3 _3 3 1 3
P+——+—>—(x+y+z) = P>—(x+y+z)- —(x+y+2)- —
Suy ra 5 5 2( y+z) 2( y )2( y )2
:P2x+y+z-§23—3:2
2 2 2

Dau“="xayrakhix=y=z=1.

. 3 .
VéyGTNNcﬁanéngE khix=y=z=1.

Ch y: 1. Néu thi sinh lam bai bang cdach khdac ding thi van cho diém twong dwong.
2. Piém toan bai khéng dwoc lam tron.
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