PHONG GIAO DUC VA PAO TAO PE THI CHQON HSG CAP THANH PHO
TP SOC TRANG NAM HOQC : 2023 - 2024
I — MON : TOAN 9
(Thoi gian lam bai 150 phiit, khéng ké phdt dé)

Bai 1. (4,0 diém)
xx+5Yx- 12 2(&-3)+\/¥+3
x-Jx-6 Jx+2 o 3-4x

a) Tim diéu kién xac dinh va rat gon P

Cho P=

b) Tim gié tri nho nhat cta P

Bai 2. (3,0 diém)
a) Giai phuong trinh x° - x- 4 =2+v/x - 10- x)
b) Tim x, y thda man: 2(x\/y' 4+ yx-4)=xy,

Bai 3. (5,0 diém)
a) Chirng minh rang tich ctia 4 s6 ty nhién lién tiép cong thém 1 1 s6 chinh phuong.

b) Cho a, b, ¢ 1a cac sd nguyén khac 0 thoa mén diéu kién:
E-;'-:-';--Chl'mg minh rang; M}{[‘: chia hét cho 3.

¢) Cho 0 < a, b,c <1 .Ching minh rang : 2a° +2b°> +2¢° <3+a’b +b’c+c’a
Bai 4: (4 diém)
Cho hai dudng tron (O) va (O') & ngoai nhau. Pudng ndi tim 00’cat duong tron (O) va
(O) tai cac diém A, B, C, D theo thir tu trén dudng thang. Ké tiép tuyén chung ngoai EF,
E €(0) va F € (0). Goi M 1a giao diém cua AE va DF; N 1 giao diém cua EB va FC.
Chung minh rang:

a) Tu giac MENF la hinh chir nhat.
b) MN LAD.
c) V& tiép tuyén chung ngoai thtr hai ctia hai duong tron, E' thuoc (O) va F’ thude
(O").EF' cat (O) tai P va (O') tai Q.Chirng minh EP = QF'
Bai 5: (4 diém)
Tir diém 4 ngoai duong tron (O;R) v§ hai tiép tuyén 4B,4C dén (0). V& duong kinh BD
cta (O), vé& CK L BD tai K.
a) Chting minh rang: AC.CD =CK.40.
b) Qua O v& duong thang vudng goc voi AD tai F,cat tia BC tai S.Ching minh
SD 1a tiép tuyén cta (O)
¢) Tia 4O cét cdt BC tai Hva cit (O) tai M va N (M nam gitta 4N ). Chirng minh:

MH .NA =MA.NH



Bail
(4,0 diém)
I)a a- Pk :x=0,x #9 0,5
Vi x=0,x #9 taco:
_ xlx+5x-12 2(Vx- 3)_ Jx +3
(\/;+2)(\/;- 3) Jx+2  Jx-3
x5 - 12- 2(x- 3) - (Vx +3)({x +2)
) (Vx+2)(Wx-3)
_xafx +5¢x - 12- 2x +124x - 18- x- 54x - 6
(Vx +2)({x - 3) 05
_xv/x-3x+124/x- 36
(Vr+2)({x-3)
(Vx-3)+12(x-3)
~ (r+2)(Wx-3) 0.5
(Vx-3)(x+12)
(r+2)Wx-3)
_ x+12
Vr +2 0,5
)b Vi x20,x #9 ta co:
x+12 16 16
P=—"——""=x-24+—=Jx+2+ -4
Jx +2 V Jx+2 v Jx +2 0,5
‘ R e AqA A . 16 0,25
Ap dung bdtcosy cho hai s6 khong am x +2 va NEPE ta
16 16
5: +2+ >2 |(Vx +2 =8
co: Vx NP \/( x )\/}+2 0,5
Dau ding thic xay ra v/x +2=
16 2,
= +2) =4 < x =4
N (Vx+2) x =4(TM) 00325
Vay gi tri nho nhat cia P =4 & x =4 ’
m:; a)Giai phuong trinh x* - x- 4 =2/x- 1(1- x)
(3,0 di€ém) Diéu kién: x =1 (¥). 0.25
Tacéd: x° - x- 4 =2+x-1(- x)
o X +2xJx-1+x-1-2(x++/x-1)-3=0
o (x+vx-1) - 2(x+4x-1)-320  Pitx+Jr-1=y
(Piéukién: ¥ =1 (**)), phwong trinh tré thanh y* - 2y - 3 =0. 0.25

0,25




y=-1
y =3
+Voi ¥ =- 1 khong thoa man diéu kién (*¥*).

y-2y-3=0e (y+1)(y-3)=0< [

0,25

+Vé&i y =3 ta c6 phuong trinh: 0,25
1 <x <3
X+yx-1=3= yJx-1=3-x« )
x-1=9-6x+x
1 <x <3
I <x <3
> 7 +10=0 Y= e x=
. 0= x =5 0,25
Vay phuong trinh ¢6 nghiém x =2.
2b b) 2(x\/y— 4 +y\/x- 4)=xy & x24/y-4+y2-4x-4 =xy
Diéu kién: x =4;y =4 (*). 0,25
Xét VT = x24/y- 4+y2+x- 4 theo BDT Cosi:
4+y-4 y 4+x-4 x
2y-d4<—= " =212x-4< == 0,5
4 2 2 2 2
Vay VT =xy=VP 0.25
, o [Vx-4=2
Dau = xay ra khi: = x=y=8
‘/y- 4 =2 0,5
Bai 3. a)Goi 4 sb tu nhién lién tiép la a, a +1, a+ 2, a+ 3 (v6i a€EN). 0,25
(5,0 diém) | Taco:a(a+1) (at+2)(at3)+1
=(a*+3a)(a*+3a+2)+1
=(@*+3a+1-1)(a*+3a+1+1)+1 0.75
=(@’+3a+1)’-1+1 ’
=(a’+3a+ 1)?1a s6 chinh phuong v6i moi a€N.
Vay tich cua 4 s0 tu nhién lién tiép cdng thém 1 1a so chinh 0.5
phuong. ’
3b b)Ttr gia thiét
Via,b,c ==0néna+b+c=0
Vay a+b'+3 voia,b,c € Z 0,5
Luu ¥: Néu hoc sinh sir dung hang dang thirc
X’ +y +72'=3xyz=(x+y+2)(x*+y + 7' — Xy — yz — 2X)
ma khong chtng minh thi trir 0,5 diém.
0,5
0,5
3¢ c)Doa<1= a’<lvab<l
nén (1- @*).(- 5)>0= 1+a°b- a*>- b>0 0,5®




hay 1+a’b>a” +b (1)

Mait khac: 0<a,b<1=2a’>a’;b>b’ 0,5®
= b+a’>a +b’
Vay a’ +b° <1+a’b 0,5®
, b+’ <l+b’c
Tuong tu ta co: el <1eia 0.5®
= 24° +2b° +2¢° <3 +a’b+bic+cta
Bai 4:
(4 diém)

a) Chirng minh ring: T giac MENF la hinh chir nhit.
Ta cé6 WEB =EFD =90° (goc nodi tiép chin nita duong tron)
Vi EF 1a tiép tuyén chung cia hai duong tron (0) va (O)), nén: | 5 4
OE L EF vaOF L EF=>O0E// OF ’
=>BoB =Fo'D (goc dong vi) =>Ba0 =Fco' 0,5 d
Do d6 MA //FN, ma EB L MA =>EB 1 FN
Hay ENF =90’ . 0,25 d
T& giac MENF ¢6 £ =N =F =90°, nén MENF 14 hinh chix

A 0,25d
nhat
b) Chirng minh ring: MN L AD. 7
Goi I 1a giao diém cua MN va EF; H 1a giao diém cua MN va
AD
Vi MENF 13 hinh chit nhat, nén N =INF 025 d
Mit khac, trong dudng tron (O'): FFN =FDC _L sd Fc

2 0,25d

=>Hpc =HNC 0,254
Suy ra AFDC ddng dang AHNC (g — g) 0,25 d
=>NHC =BFc =90° hay MN L AD 0.5d
c) V& tiép tuyén chung ngoai thir hai ctia hai dudng tron, E'
thuoc (0) va F’ thudc (O').EF' cit (O) tai P va (O') tai
Q.Chung minh EP = QF'
+ Chimg minh dugc 4 diem A,B,C,D cung thuoc mot duong | 25 ¢

tron (J)




+v& OH,JI,O’K cung vudng goc véi EF’
Xét (M) Taco IE =I F° (duong kinh vudng goc voi day)

[P =1Q ( Ba dudng thang song song cach déu)
Suy ra HE = KF’ Nén EP = QF'

0,25d
0,25d
0,25d

Bai 5:
(4 diém)




a) (1,0 diém ) Xét AACO va ACKD , c6:
Bc4 =Bk =90°
Kpc =Bo4 (=Boa4)

AC CK
ay AACO—~ACKD(g- )= 25 =52, 4c.cp =40.CK .
Vay (g-2)=5=cp=

b) (2 diém ) Xét (0), ta c6: AB =AC (tinh chét hai tiép tuyén
cit nhau)
va OB =0C =R
nén OA la duong trung truc cia BC
= 0A L BC tai H.

ASHO -~ AFO(g- g)= 50 _HO
04 FO

= OH.0A =0S.OF
AABO vudng tai B duong cao BH
= OH.OA =OB* =R’ = OS.OF =R*> =0D’
SO OD
= — =—
OD OF
%) chung

ASOD —~ADOF (¢- g- ¢)

= 8po =BFro =90°

= SD 1 DO

De(0)

Vay SD 1 tiép tuyén cta (O)

¢) (2 diém ) Ta c6: N,B,M cung thudc duong tron (O), duong kinh
NM

= AMBN vubong tai B= BM 1 BN .

Khi d6: NBo =BNO (ABOC can tai O)

va BNO =MBH (cung phu Baw)

= NBO =MBH (3)

YU + MBO =90°
Ta co: = QBM :N’BO(4)

NBO + MiBO =90°

Tu (3),(4)= MBH =UBM

1 diém

0,5 diém

0,5 diém

0,5 diém

0,5 diém

0,25
diém

0,;5
diém




HM BH
= BM 1a phan gic trong cia YBH (5) = (*)

ma BM 1 BN(6)

NH _BH
Tu (5),(6)= BN 1a phan gi4 Ai —(**)
u a phan giac ngoai Ypy = ~NA  BA

Tu (*),(x%)= MZ ]]\(Z = MH.NA=NH.MA diém )

0,25

0,25

o W

>

o W

>

Chu y: HS c6 thé str dung cac cach khac, néu 1am diing van duoc tinh diém.



