UBND HUYEN TIEN DU PE THI CHON HOQC SINH GIOI CAP HUYEN

PHONG GIAO DUC VA PAO TAO NAM HOC: 2022 - 2023
Mon thi: TOAN 9 ‘
PE CHINH THUC Thoi gian: 120 phut (khong ké thoi gian giao dé)

Ngay thi: 22/2/2023

I. PHAN CHUNG

Cau 1(3,0 diém) Cho biéu thirc A:(l+ Jx }( ! 2x j
X+1) | Jx-1 xx+x-x-1
1) Tim diéu kién xac dinh va rat gon biéu thuc A.
2) Tinh gid tri cia A tai x = 4+24/3
Ciu 2(3.0 diém)

Cho hai dudng thang (d,):mx—y=1(d,):x+4(m+1)y=m; véi m=—L1.

1) Chtng minh ring duong thing (d,) di qua diém A c dinh, duong thang (d,) di qua diém B cé

din’h vGi moi m = —1. v 9
2) Viét phuong trinh duong thang di qua hai diém A va B.

Ciu 3(3.5 diém)
Qf 2_ J— J—
1) Giai phuong trinh X' =5 2:X 3.
X+3 4
. JXx+4+,Jy-5=9
2) Goi X, Yy la cac so thuc thoa man Y
JX=5+y+4=9

Tinh M =2x+3y.
Ciu 4(6,5 diem)
Cho nira duong tron tm O v&i ban kinh R, duong kinh AB. Trén nira mat phang bo 1a duong thang AB
chtra nira duong tron, ké tiép tuyén Ax tai A cua nira dudng tron. Xét diém M thay doi trén Ax, khong
trung v6i A. Goi E 1a diém d6i xtiing vai A qua OM.
a) Ching minh rang ME 1a mét tiép tuyén cua nira duong tron (O).
b) Poan OM cit nira duong tron (O) tai I. Chimg minh I 13 tim duong tron ndi tiép cua tam giac
AME.

¢) Goi N la trung diém EB. Tia ME cat ON tai P. Hay xéac dinh vi tri ctia diém M trén tia Ax dé dién
tich tam gidc OMP dat gia tri nhé nhat. Tinh gia tri nhé nhat d6 theo R.

d) Goi C la giao diém cua BE va tia Ax, OC cat AE tai Q. Ké duong thang qua Q va song song V6i
AX, cit OM tai D. Ching minh A, D, P thiang hang.

1. PHAN RIENG

Thi sinh lya chon lam mgt (Chi mgt) cdu trong hai cdu sau:
Ciu 5a (4,0 diém)
1) Tim cap sd nguyén (x, y) thoa man X(X* —6x+12) = y* +27.

2) V(’)’icécsédu’ongx,y, z,tthbamanx +y+z+t=4.

. AT 1 1 1 1
Ching minhraing —+——+—5—+5—2=2.
X*+1 y°+1 z°+1 t°+1

Ciiu 3b (4.0 diém) , , o
1) Cho a, b, ¢ la cac sO nguyén thoa man ab—bc—ca chia hét cho 3. Chiang minh rang néu
a® +b® +c®chia hét cho 3 thi a®+b®+c®chia hét cho 27.

. 1
2) Cho cac so6 thuc duong x, y, zthéaman X+y+z=—+—+—.
X y z

3 3 3
, s X* =X - A
Chirng minh rang — + 3y y 4 3 >0.
X+Yy+z2 Y +Z+X Z+X+Y
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Cau | Pap an | Piém
1.1. (2,0 diém)
Cho biéu thac A=|1+ Jx P 2x
X+1) | X =1 xfx+x-x-1
3) Tim diéu kién xac dinh va rat gon biéu thic A.
4) Tinh gi tri coa A tai X =4+ 2+/3.
DKXD: x>0;x#1. 0,25
A= 1+ﬁ : ! 2Jx
Xx+1 ) ([ x=1 xx+x-x-1
x| 1 20k
o1 | L (xey(dr]) 05
Cx+x+L (x+1)—2x 0.5
x+1 '(x+1)(ﬁ—1) !
2
_x+\/7+1_ (\/;—1)
x+1 '(X+1)(ﬁ_1) 0,25
X+ 1 1
_ N X+ 0.25
x+1  Jx-1
_x+x/§+1
Codx-1 0,25
X+4/X+1
Vay A=———— 0,25
ay 1
1.2. (1,0 diém)
Theo cau 1 ¢6 A:X+—X+1 voi X>0;x #1.
Jx-1
Theo bai ra x=4+243 = x=(v3+1)  (tmdk)
Thay vao A ta duogc: 0,25
(4+2&/§)+4’(\/§+1)2 +1
A= =
3+1) -1
\/(\/_+ ) 0,25
_4+2\/§+\/§+1+1
J3+1-1
6433
NG
=3+2\3 0,25
Vay A =3+2+/3 tai x=4+23. 0.25

2.1 (2,0 diém)




Cho hai dudng thang (d,):mx—y=1(d,):x+4(m+1)y=m; véi m=—1.
3) Chuang minh rang duong thang (d,) di qua diém A cb dinh, duong thang (d,) di
qua diém B cd dinh véi moi m = —1. 7
4) Viet phuong trinh duong thang di qua hai diem A va B.
+HVi (d):mx—y=1=y=mx-1 c6 hé sb b = -1, nén (d,)luén di qua diém cb
dinh 1a A(0;-1).

0,5
+)Xét (d,):x+4(m+1)y=m véi m=—1.
Goi B(X,; Y, ) 1a diém c6 dinh ma (d,) di qua véi moi m=—L1. 0.25
Ta co6: ’
X, +4(m+1)y, =m véi moi m==-1 0,25
4y, — m+x0+4y =0 vai moi m=-1
= (4% o 0,25
4y, -1
&
x0+4y0 =0 0,25
‘:’{ 0,25
Vay (d,) ludn di qua diém cb dinh B( ij véi moi m=—1. 0,25
2.2 (1,0 diém)
Goi phuong trinh duong thang AB 1a y =ax+b. 0,25
Theo cau 1: A(0;-1) va B(—l; %j nén ta co
al0+b=-1 b=-1
=
a.(—1)+b:1 a=-> 05
4 4
Vay PT duong thang AB la y:—%x—l. 0.25
3.1 (2,0 diém)
DKXD: XZ\/§ hoac x <—/5;x#-3. 0,25
-5-2 x-3
X+3 4
@4( x2—5—2)=x2—9
& 4x*-5-8=x*-9
S 4XP-5=x"~-1 0,5
bat Vx*-5=y(y=0)=x*=y*+5, PT tro thanh:
4y=y*+5-1
&Yy -4y+4=0
= (y-2)=0
&S y-2=0
oSy=2 0.5

Khi do:




=3(tm
\/x2—5:2<:>x2:9<:{x (tm)

0,5

Vay M =2.21+3.21=105.

x=-3(1) 0,25
Vay PT co tap nghiém x = 3.
3.2 (1,5 diém)
. .z L Ix+4+ y-5=9
Goi X, y 1a cac so thuc théa man {ﬁ-ﬁ- W g
Tinh M =2x+3y.
Theo baira X, y 1a cac sb thuc thoa man
{MJF y_5=9(DK:x25;y25)
Jx-5+ y+4=9
=S X +4+Jy-5=x-5+/y+4(*)
= x+4-x-5=y+4-Jy-5
(\/x+4—\/x—5)(«/x+4+«/x—5)_(\/y+4—\/y—5)(\/y+4+\/y—5)
- (Jed+ x5 } ((y+a+y5)
N 9 _ 9
VX+4+Ix=5 |Jy+4+,y-5 05
= Xx+4+x=5= [y +4+[y-5(**) ,
Tu (*) va (**) ta co:
(\/x+4+Jy—5)+(Jx+4+\/x—5):(\/ﬁ+\,/m)+(\/y+_4+\/yj)
= 20x+4=2/y+4 o5
=>X=Y ’
Thay x =y vao M+JyT5=9 ta duoc:
A+ Jx 5 =9
o JxTE-9-x5
:>x+4=81—2m+x—5
S AX-5=4 0,5
< x=21(tm)
=y =21(tm)

4.a (2,0 diém)

Cho nitra duong tron tim O véi ban kinh R, duong kinh AB. Trén nira mat phang bo 1a
duong thang AB chira nira duong tron, keé tiép tuyén Ax tai A ciia nira duong tron. Xét diém
M thay doi trén Ax, khong tring véi A. Goi E 1a diém dbi xing véi A qua OM.
e) Chung minh ring ME 1a mét tiép tuyén cua nira dudng tron (O).
f) Poan OM cit nira dudng tron (O) tai I. Chimg minh I 12 tim dudng tron ndi tiép cua
tam gidc AME.
g) Goi N la trung diém EB. Tia ME cit ON tai P. Hay xac dinh vi tri ciia diém M trén
tia Ax dé dién tich tam giac OMP dat gia tri nho nhat. Tinh gia tri nho nhat d6 theo
R.
h) Goi C 1a giao diém cua BE va tia Ax, OC cat AE tai Q. Ké duong thang qua Q va
song song véi Ax, cit OM tai D. Chang minh A, D, P thing hang.




v
M| H
E
I
Q P 0,5
F
5 N
A \ B
G O )
V¢ hinh ding
+ Chi ra MA 1a tiép tuyén cua (0), tiép diém la A = MA L OA=> MAO = 90" 0,25
+ Do E doi xtrng véi A qua OM nén OM la duong trung truc cua AE (1)
MA=ME
=
OA=0E
Chung minh AAMO = AEMO(c.c.c) 0,75
= MAO = AEO =90°
= ME 1L EO
Ma OE =OA=R = E ¢(O;R) 0,5
Do d6 ME la tiép tuyén cua (O).
4.b (1,5 diém)
+C6 MAI +1A0 = MAO =90° (2)
Goi F 1a giao diém ciia OM va AE. Tir (1) = AFM =90°
hay AFI =90° = IAF + AIF =90° hay IAF + AlO=90° (3)
Ma Al e (O) = OA=0I = AOAI cantai O = IAO = AIO (4)
Tir (2), (3) va (4) = MAI = IAF = Al 1a tia phan gidc cia MAF hay MAE 0,75
Xét AMAE c6 MO 1a tia phan giac cia AME (do (1))
Al la tia phan giac cua MAE 0.5
MO cét Al tai | ’
Nén I 1a giao diém ba duong phan giac cia AMAE hay I 1a tdm duong tron ndi tiep AMAE 0.95
4.c (1,5 diém)
+C6 OB = OE =R => AOBE cén tai O ma ON L BE = ON 1 phan gi4c ciia BOE . 0,25
+ Chi ra AOEP = AOBP(c.g.c)=> OPB =OEP =90° = PB L AB 0,25
Xét AOMP ¢6 OE L MP =S, = %OE.MP = % R.MP 0,25
Ma M e Ax, Ax L AB;P € BP,BP L AB= MP > AB=2R =S, Z%R.ZR:RZ. 025




7

Dau “=" xdy ra <> MP//AB < OE L AB <> AM =OE =R
Vay gia tri nho nhét dién tich AOME 1a R? khi AM =R.

0,5

4d (1

5 diém)

CAE + ACE =90°
MEA + MEC = 90°

Ma CAE = MAE = MEA (do AMEA céan tai M) nén ACE = MEC
hay MCE = MEC = AMCE can tai M = ME = MC = MA=MC

+ AAEC vuong tai E :>{

+ Goi giao diém cua QD va AB 1a G.
QD DG (_ oD

Taco: QG// AC = = =
CM AM{ OM

J:> DQ=DG(do:CM = AM) suy ra D la trung

diém cua QG. (4) 7
+Keéo dai AE cat BP tai H, ching minh tuong tw c6 P la trung diém cua BH.
Goi D 1la giao diém cua AP va QG. Ching minh tuong ty dugc D 1a trung diém ciaa QG (5)

0,5

0,5

Tir (4) va (5) suyra D= D hay A, D, P thang hang.

0,5

5.1 bang A (2,0 diém)

Véi x, y 1a cac s6 nguyén théa man x(x2 —6X +12) =y +27
Ta co:

x(x2—6x+12):y3+27

o X -6x2+12x=y* + 27

<:>(x—2)3—y3=19

& (x=y=2)| (x=2) +(x-2) y+y* |=19(*)

0,5

Do x, y la cic s6 nguyén nén ta co:

Xx—y—2e{£];+19}
+Véix—y—2=-19, thay x —2 =y - 19 vao (*) ta dugc 3y*—57y+362=0, PT nay ko c6
nghiém nguyén.
+Véix—y—2=-1,thay x —2 =y - 1 vao (*) ta dugc 3y’ —3y+20=0, PT nay ko co
nghiém nguyén.
y=2=>Xx=5
y=-3=>x=0
+V6i x—y—2=19, thay x- 2 =y + 19 vao (*) ta duoc y*+19y+120=0, PT nay ko co6
nghiém nguyén.

+V6ix—y-2=1,thay x- 2 =y + 1 vao (*) ta dugc y2+y—6:0<:{

0,25

1,0

Vay c6 cac cap so (X, Y) = (5; 2); (0; -3).

0,25

5.2 bang A (2,0 diém)

1) Voicacsd duongx,y,z, tthoaminx +y+z+t=4,
1 1 1 -

Chtng minh ran + + +
g gx2+1 yo+1 z2°+1 t*+1

Vi céac sd duong x, y, 7, t. Bién doi va ap dung BDPT C6 si dugc:

2 2 2
1
1 1 X o vikrleaxs KX X 1y X
X°+1 X°+1 X“+1 2x 2 X +1 2
CMTT ta co:

0,5




0,75

VP 4ZHX X+Y+1Z

1 oY
y* +1 2
1 .2
Z°+1
L >1-——
t*+1 2
0,5
21 + 21 + 21 + 21 24—(§+X+£+£j=4—2=2
X*+1 y°+1 z°+41 t°+1 2 2 2 2
(dox+y+z+t=4) 0.95
Ping thac xayra < x=y=z=t=1. ’
5.1 bang B (2,0 diém)
Cho a, b, ¢ 14 cac s6 nguyén thoa min ab—bc—ca chia hét cho 3. Chting minh riang néu
a’ +b® +¢® chia hét cho 3 thi a° +b® + ¢ chia hét cho 27.
+ Nhan xét : V6i moi s6 nguyén x ta c6 X° —x=(x—1)x(x+1):3
Do d6 a’+b°+¢’—(a+b+c)=(a’~a)+(b°~b)+(c*—c):3
Nén tir gia thiét a® +b’* +c®:3=a+b+c:3. Két hop véi gia thiét ab—bc—ca:3 ta co:
(a+b)(a+b+c)=a®+b?—(ab—bc—ac)+3ab:3
=a’+b*:3 1,0
+ Lai c6 véi moi aeZ = a’chia cho 3 du 0 hodc 1. Suy ra @’ +b?:3 thi ca a va b déu chia | 0.9
hét cho 3 =c¢:3 0,25
Vay a®+b® +c®chia hét cho 27. 0,25
5.2 bang B (2,0 diém)
Cho cac sb thuc duong x, y, z théa man X+y+z==+—+-.
X Yy z
. s x® — X y -y 7° -z
Ching minh rang — +— +— >0.
XC+y+z Y+z4x ZPHX+y
Taco
X-x  x-1
X+y+z X(X+y+2)
XX
X (X*+y+z X+y+z
(xz—l)z(y+z)
_x(x3+y+z)(x+y+z)_
1
X¥-x __ x-1 =
X+y+z X(X+y+2) X+y+z 0,5
CMTT ta co:
, 1
y'-y o "y

0,75




, 1
, _2
3z -z 7
PHX+Y X+Yy+z
y y 0.5
1 y_g 1
X¥ox_ Yoy Pz YT Ty Py
XCHry+z YV HZHX PAX+Y X+Y+ZIX+AY+HZ X+Y+2 0,25
1
(x+y+z)—(x++ZJ D11
= y =0[do:x+y+z:—+—+—J
X+Yy+12 X y z
Pang thuc xay ra < x=y=z=1.

Chu y:
1. Hoc sinh 1am dtng dén dau giam khao cho diém dén do6, twong tng vé6i thang diém.
2. HS trinh bay theo cach khac ma ding thi giam khao cho diém tuong tng véi thang diém. Trong
truong hop ma hudng 1am cua HS ra két qua nhung dén cudi con sai sot thi giam khao trao ddi véi
t6 cham dé giai quyét.
3. Tong diém cua bai thi khong lam tron. ,
e Het-




