UBND THANH PHO TU SON PE THI CHON HOC SINH GIOI LOP 9

PHONG GIAO DUC VA DAO TAO CAP THANH PHO NAM HOQC 2024-2025
Mon: Toan
PE CHINH THUC Thoi gian lam bai: 150 phut (Khéng ké thoi gian giao dé)
(Dé gom c6 01 trang) Ngay thi 03/01/2025

Cau 1: (4 diém)

1) Cho biéu thic A:[?’X*VW‘? Vx il &”Mz Jx

x+2dx-3  Jx+3 Jx-1) 1" x-1
X 2J27+75

a) Rutgon A. b) Tinh gid tri caa A khi x thoa man —

16 J10+742

2) Trong mit phing toa do Oxy, cho dudng thing (d):y= % x —3 ct hai truc toa d6 Ox, Oy lan

] VoI x#1Lx#4,x>0

luot tai A B. Tim toa do cac diém A, B va viét phuong trinh dudng thing (A) di qua M (2;-2)
thoa mén cat doan thang OA tai C sao cho dién tich tam giac AMC bang 5.
Céu 2: (4 diem)

1) Giai phuong trinh: 3x* +13=6+/2x+1+4Xx

. x?(x-3y)=-16
2) Giai h¢ phuong trinh ( v)
y® +16 = 3xy?

Cau 3: (4 diém) ’ , ,

1) Mot chiec hop dung 51 tam theé nhu nhau dugc ghi cac so tu nhién ta 10 den 60. Rut ngau
nhién mot tam the trong hop. Tinh xac suat dé rat dugc tam the ma tong cac chir so ghi trén
tam thé la mot so chan.

2) Tim céc sé nguyén x, y thoa man: x*+ y? +5x%y? +60 = 37xy

Cau 4: (6.0 diém).

Cho tam gidc ABC véi AB < AC . Duong tron (O;R) tiép xic véi cac canh cia tam giac ABC .
Goi D, N lan luot Ia cac tiép diém cua (O;R)véi BC va AB , ké duong kinh DI ciia duong tron
(O;R). Tiép tuyén duong tron (O;R) tai | cit cAc canh AB, AC lan luot tai E va F.

1) Chting minh ABOE vuéng va EI.BD=FI.CD =R’ q

2) Goi P,K lan luot la trung diém céc doan thang BC, AD. Q la giao diém cua BC va Al. Chung
minh AQ =2KP.

3) Goi A la giao diém cua AO véi canh BC, B, la giao diém cia BO véi canh AC, C, la giao
diém cua CO véi canh AB va (O;;R,) 1 duong tron ngoai tiép AABC. Ching minh

1 1 1 2
+ + < .
AA BB, CC, R -00,
CAu 5: (2.0 diém).
1) Choa,b >0thdéa man a+b=1. Chang minh rang: %Jr

! >
a® +b?

2) Trong tuan, moi ngay ban Nam choi mot mdn thé thao. Nam chay 3 ngay mot tuan nhung
khong bao gid Nam chay 2 ngay lién tiép. Vao ngay thtr hai, Nam choi bong ban va 2 ngay sau d6
Nam choi bong da. Nam con di boi va choi cau long nhung khong bao gio Nam choi cau 16ng sau
ngay Nam chay hoic boi. Héi Nam choi cau 16ng vao thir may trong tuan?
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Cau Pap an Piém
Cho bidu thitc A=| XHVIEX=7_Vx+1 Jx+7) () Jx
Xx+240x -3  x+3 Jx-1 Jx -1
Cau 1.1 VoI x#1Lx#4,x>0
2,5 diém a) Rutgon A.
. .» . . X 227+7\5
b) Tinh gia tri cua biéu thac A khi x thoamdn —=—"————
) Tinh gia tr 0+742
P N A e S S AN PR Vo X#£1LX#4,X20
X+2Jx -3  JXx+3 Jx-1 Jx -1
(3x+¢16 ~7 (X)X -1) (&+7)(I+3)J (ﬂ&—b—&j L0
WX+3)Wx-D) Wx+)Wx-1) (x+3)x-1) Jx-1 ’
Cx—6Vx-27  x-2
Wx-1)(x+3) x-1
_ (x+3)(x-9) Jx-1
Wx-1)(x+3) Vx-2
_Jx-9 05
Jx =2
Vay A:\&_9 Khi x#1x#4,x>0
JIx =2
b co X _ 2J27+75 _\254+14\5 _V24/(B+7)"
U160 V10472 2(B+7) 2(B+T) 0,5
Suy ra x =16 (t/m dk)
Thay x=16 vao biéu thirc A ta dugc két qua A:_?S 0.5
Két luan
Trong mit phang toa do Oxy, cho dudng thang (d):y=%X—3 cat hai truc toa do Ox,
Cau 12 | oy 14n luot tai A B. Tim toa d¢ céc diém A, B va viét phuong trinh duong thing (A)
1,5 diém

di qua M (2;-2) thoa man cit doan thang OA tai C sao cho dién tich tam gidc AMC

béang 5.

Tim toa dd cua A,B.
Xét x=0=y=-3=B(0;-3)
Xét y=0=x=6= A(6;0)

0,5




Goi H la chan duong cao ké tt M trong AAMC, suy ra MH =2.

Taco S, =%MH.AC =5,suy ra AC =5.

Vi C thudc doan OA nén C(10).

0,5

Gia str (A):y=ax+b , khi d6 (A)di qua M(2; -2) va C(1; 0) nén ta c6

a+b=0 a=-2
=
2a+b=-2 b=2

Suyra (A):y=-2x+2.

0,5

Cau 2.1
2,0 diém

Giai phuong trinh: 3x* +13=6+/2Xx+1+4X

3x* +13=6+/2x+1+4x ( DK: xz%l)

3% —4x+13-6/2x+1=0

0,5

3(x2 —2x +1)+[(2x+1) —2.3«/2x+1+9} -0
3(x—1)2 + (V2x+1-3)2 =0

0,5

Chi ra duoc
Xx-1=0
J2x+1-3=0

Xx=1
NJ2x+1=3

0,5

X =

{X:i (Vo 1)

Vay phuong trinh vo nghiém

0,5

Cau 2.2
2,0 diém

x*(x-3y)=-16

Giai h¢ phuong trinh
y® +16 = 3xy?

x*(x-3y)=-16 (1)
{y3 +16 = 3xy’ 2)
Tu pt (2) suy ra16 =3xy” — y*thay vao phuong trinh (1) ta c6
x*(x—-3y) = —(3xy2 - y3) <X -3x°y+3xy’ —y* =0

<:>(x—y)3:0c>x:y.




V6i x=y thay vao phuong trinh (2) ta co:
y*+16=3y°
2y® =16
y=2.
Voily=2=x=2
Vay hé co nghieém (x;y) =(2;2)

Mot chiéc hop dung 51 tim thé nhu nhau duoc ghi cac s6 tu nhién tir 10 dén 60. Rt
ngau nhién mot tam thé trong hop. Tinh xac suit dé rat dugc tim thé ma tdng céc chir
s6 ghi trén tim thé 1a mot s6 chan.

Cau 3.1
2,0 diém

Goi bién cd B: “sb dugc ghi trén thé 12 s6 ¢6 tong cac chir s6 1a mot sb chin”.
Gia sir rtat duoc thé ghi s6 ab véi a,beN va 1<a<50<b<9 vasd 60.
Taco a+b 12 sé chin cd ba kha nang xay ra:

+ THI: d6 1a s6 60.

+ TH2: a, b cling la s6 chin. Véi méi chix s6 chdn ae{2;4}, twong Gng voi

be{0;2;4;6;8) nén trudng hop ndy c6 2.5=10 (s6).

+ TH3: a, b cung ¢ thi véi mdi chix sé 1¢ ae{l;3;5}, tuong Gng voi
be{l;3;5;7;9} nén truong hop nay ¢ 3.5=15 (sJ).
S6 céc kha nang xay ra bién ¢ 1a: 1+10+15=26.

£ L X . 2
Do d6 xac suat cua bienco B la 5—? .

Tim cac s6 nguyén hoa man: x? + y? +5x2y? =
Cau 3.2 Im cac s6 nguyen X, y thoa man: x° +y”+5x°y” +60 =37xy

2.0 diém

Tacd x*+Yy*+5x°y* +60=37xy
(x—y)" =-5x*y? +35xy — 60 0,5

(x— y)2 =5(xy—3)(4-xy)

Vi (x—y)">0=>5(xy-3)(4-xy)>0=>3<xy<4,
Xy=3 0,5

Do x, y nguyén nén xyeZ =>[
xy =14

o {xy=3 X=y R )
Vi O:> ( v6 nghiém) 0,5
X

C[xy=4 X=y X=y=2
Vi 5 =1, :{
(x-y) =0 |x*=4 X=y=-2 0,5

Két luan

Cau4
6,0 diém

Cau 4.1 | Cho tam giac ABC c6 AB < AC . Dudong tron (O;R) tiép xc véi cic canh ctia tam gidc




3 diém

ABC . Goi D, N lan luot Ia c4c tiép diém cta (O;R)véi BC va AB, ké duong kinh DI
cua dudng tron (O;R). Tiép tuyén duong tron (O;R) tai | cat cac canh AB, AC lan lugt

tai E va F.
1) Chitng minh ABOE vuong va EI.BD = FI1.CD =R’

0,5
V¢ hinh du lam cau a)
Ap dung tinh chat hai tiép tuyén cat nhau chi ra OE va OB lan luot 12 phan
giac cua cac goc ION va NOD. 1
Ma ION va NOD la hai goc ké bi = OE L OB = ABOE vudng tai O.
Ap dung hé thic luong trong tam giac vudng BOE, duong cao ON ta co
EN.BN =ON? =R%.
Ma EN =EI,BN =BD (tinh chat hai tiép tuyén cat nhau) 1
EN =EI,BN =BD = EI.BD=R?
Chang minh twong tu ta c6 AFOC vuéng tai O va FI.CD =R 05

Vay: EI.BD=FI.CD=R?

Cau4.2
1,5 diém

Goi P,K lan luot 14 trung diém cac doan thang BC, AD. Q la giao diém cua
BC va Al. Chirng minh AQ = 2KP.




Ta co: EF//BC(L ID) nén theo dinh ly Ta — Iét co: F_AR_FE

QC AC BC()

Lai c6: EI.BD=FI.CD (cmt)= = = - FL+EL _EF -

BD CD BD+CD BC

0,75

Tur (1) va (2)suy ra: g—éz%:QC:BD.

0,25

Ma: CP=CQ+QP, BP =DB+ DP, CP =PB = QP = PD.

Hay P latrung diém cua doan QD.

0,25

Xét AADQ c6 P latrung diém cua QD (cmt) va K 14 trung diém cua AD(gt).
= PK la duong trung binh cia AAQD.

= PK =%AQ hay AQ=2PK (dpcm)

0,25

Cau 4.3
1,5 diém

Goi A lagiao diém cua AO véi canh BC, B, la giao diém cia BO véi canh
AC, C, la giao diém ciia CO véi canh AB va (O;;R,) 1a duong tron ngoai tiép A

ABC. Churng minh L + L + ! < 2 :
AA BB, CC, R -00

Alo OD SAOBC
AiA AH SAABC

BO SAOAC C O SAOAB
BB S,. CC S

+ Ké AH L BC tai H thi AH//OD, dan dén:

+ Chirng minh tuong tu, ta duoc:

AABC

0,5

+ Do O 1a diém thudc mién trong AABC nén ta co:
'A&O B O C O SAOBC + SAOAC + SAOAB
AA BB CC S

AO BO CO

+1- +1- =

AA ~ BB = CC

=1

AABC

=1-

0,25

AO BO CO AO,-O0 BO,-00 CO,-00
= =2=22 + +
AiA B,B C C AA B,B CcC

1 1 1 2 ‘
+ - < *),(vi AQ, =BO,=CO,=R;;R, >0,0
~aa BB Tcc, “R_oo! » M AA=BO=CO=R:R>00)

0,5

+ Do AB < AC suy ra AABC khong phai 14 tam giac déu nén dau “=" trong (*)
khong thé xay ra.
vy L4 L, 1 2

y: + + <
AA BB, CC, R-00

0,25

Cau5.1
1,0 diém

1
a?+b®

Choa,b>0théa man a+b=1. Chitng minh réng:ib+




Hoc sinh chirng minh dugc véi x,y >0ta co %4—)1/ > xi ; (*).

Déu “=" xay ra khi x=y 05

Ap dung bat dang thuc (*)ta co 2:1b +— -1Fb2 > (ajb)z =4(1)

Lai co

a+b22\/£:>124ab:>2%b22(2)

T (1) va (2):2;b+2;b+a2ib222+4 05
= %+ a’ ibz -

Dau “="xay ra khi a=b =%

Trong tuan, mdi ngay ban Nam choi mot mén thé thao. Nam chay 3 ngay mot tuan
nhung khong bao gid Nam chay 2 ngay lién tiép. Vao ngay thi hai, Nam choi bong ban
va 2ngay sau d6 Nam choi bong da. Nam con di boi va choi cau 16ng nhung khong bao
gid Nam choi cau 16ng sau ngady Nam chay hoic boi. Héi Nam choi cau 16ng vao tha
may trong tuan ?

Caub.2
1,0 diém

Theo dé bai, Nam choi bong ban vao thtr hai va bong da vao thir tu.

Do Nam chay3 ngdy mot tudn nhung khong bao gid Nam chay 2 ngay lién
tiép nén Nam chi c6 thé chay vao thir ba, thir nam, thir bay hoic tht ba, thi
nam, chu nhat hoac tha ba, thir sau, chu nhat.

THI:

Thehai | Thaba |Thetw |T.ndm | Thasau | Tha bay | C.nhat
B.Ban Chay B.ba Chay Chay

0,5

Néu Nam chay vao tha ba, thir nam, thi bay thi Nam chi c6 thé choi cau ldng
vao thir sau hozc chu nhat. Ma Nam khong choi cau 16ng sau ngdy Nam chay
nén khdng thé xay ra truong hop nay.

TH2:

Thahai | Thaeba |Thater |T.ndm | Thirsau | Tha bay | C.nhat
B.Ban Chay B.ba Chay Chay
Néu Nam chay vao tha ba, thr nam, chii nhat thi Nam chi ¢6 thé choi cau 16ng
va boi vao hai ngay thir sau va thir bay. Ma theo dé bai, Nam khong choi cau

I6ng sau ngay Nam chay hoac boi nén khong xay ra truong hop nay.
THS3:
Thehai | Thaba |Thitw |T.nam | Thasau | Tha bay | C.nhat
B.Ban Chay B.ba Chay Chay
Néu Nam chay vao thu ba, thir sau, cha nhat thi Son chi ¢6 thé choi cau 16ng
vao thtr nam hoic thir bay. Ma Nam khong choi cau 16ng sau ngdy Nam chay
nén Nam choi cau 16ng vao tht nim va boi vao thir bay.

0,5




Vay Nam choi cau 16ng vao thir nam.

Luru y: Hoc sinh lam céch khac néu diing cho diém t6i da.




