SO GD & BT THANH HOA KY THI OLYMPIC CAC TRUONG THCS
TRUONG THPT CHUYEN LAM SON HUONG PEN KY THI HSG LOP 9 NAM HQC 2023-2024
Mon thi: Toan
Ngay thi: 05/11/2023
Thoi gian lam bai: 150 phat ( khong ké thoi gian phat dé)

PE CHINH THUC
(Dé thi ¢6 01 trang)

Cau L (4,0 diém)
1. Rut gon A ={sv2 +7- Y52 - 7

2. Cho céc s6 duong a,b thoéa méin @ *+5 =2024- @ +42024- b°

Tinh gié tri ctia biéu thic P =a +5°

Cau II. (4,0 diém)

1. Gia sir da thire P(¥) =x" - 05" +x" +9x-3 6 5 e shan bit
X X35 %5s X Xyt da thize (%) =x" - 2 Tinh F =0(x, )O(x, )O(x, )O(x, )Olx,)
|,_1' - 0x” +x1° =0

2. Giai hé phuong trinh 1- 55 4737 =0
Cau I (4,0 diém)

1. Cho 4 1a s6 nguyén duong va phuong trinh nghiém nguyén @ *5 =¢ygi

cac hé sd nguyén a,b,c thdéa man a,b nguyén té cung nhau, ¢ qbl=4 Chung

minh s6 nghiém nguyén (x,y) thoa mén diéu kién | x|=4]y|=4cha phuong
ﬁ

trinh da cho khong vuot qua | bl

4 4 Ll -y 2023
2. Tim s nguyén duong n nho nhét sao cho 3 - D:2

Cau V. (6,0 diém)
1. Goi O la giao diém ba duong phan giac trong ciia tam giac ABC. Pudng
thang qua O va vudng goc v6i CO cat Ca tai M, cat CB tai N. Chting minh

rang:
a) Tam giac AOM dong dang voi tam giac OBN.



AM BN oc*  _
b) AC BC AC.BC
2. Canh BC cuia tam giac ABC tiép xuc v6i duong tron noi tiép (O) clia tam
giac d6 tai diém D.
Chtmg minh rang tim O cua dudng tron ndy nam trén duong thang di qua
trung diém ctia cac doan thang BC va AD.

Cau V. (2,0 diém) Tim tat ca cac tap hop du A€ gom hitu han céc s6 thuc sao
cho V€ Athi x+1-x" €d y3 x-l+x €4

----- Hét-----
Hovaténthisinh....................oooooo . S bao danh:.............
Chir ky cua giam thil................ Chitkycuagidmthi2.......................

DAP AN

Cau L (4,0 diém)
1. Rat gon 4 =d5~.5+? - '{/5,_1":- 7

Giai. Ta co A=Ys2 +7- Y52 - 7 =322 +32 4302 +1- Y2d2- 32432 - 1
=2+ - f2- 1) =2 +1- 241 =2

2. Cho cac s6 duong a,b thoa man @+ =\2024- @ +v2024- b’

Tinh gi4 tri ctia biéu thuc P =a” +b°
Giai.
Tir @ +b =v2024- @ +42024- b* = a- 2014- b* =2024- o> - b
a® - (2024-57) (2024- @*)- b & +b-2024  2024- 47 - B
== = = =
a++2024- b J2024- @ +b  a++J2024- B A2024- @° +b
2 M 2 S T r
@ +b7- 2024 a+b- 2024 —0= (a? +5 - 2024 | |

+
a+42024- b J2024-a° +b a+2024- B J2024- a* +b
| |

+
Vi @+2024- b* 2024- &* +b

) =0

=

néntaco @ +b -2024 =0= o’ +b* =2024
Vay P =2024.



Cau IL. (4,0 diém)

1. Gia sir da thire 7(0) =27 - 03" +37 4933 04 5 nohiam phan bigt “ ¥ ¥e ¥
X6t da thire 209 =7 = 2 Typp F =200 )0(x, )Q(x,)O(x;)

Giai.

Vi da thite £(3) =7 - 027 +37+9x-3 06 5 nohigm phan bigt 5+ %% %+ % nen

da thitc P(x) ¢6 thé viét dudi dang £ == )= )lr- = )l )

Khi do:

F =0(x)0(x,)0(x,)0(x,)O(x,) =(x7 = 2)(x3 = 2)x3 - 2)(x7 - 2)x; - 2)

=(V2- )2 - W2 - )W - 22 1) V2 1)V N2 2V 22 x)

=P(:\[2)P(-2)

:ﬁﬁﬁmﬁﬁhﬂ+gfrﬂ[ V2)7 - 6(-N2) +(-N2) +9(-2)- 3|

=(- 1+42)(- 1- V2) =-

Vay F =-1.

y-0x +xy =0

2. Giai hé phuong trinh "~ Sxt +x7yt =0

Giai.
v+ =ox

Viét lai h¢ |

I +x7y" =5x°

. Ta thay x=0 khong thoa mén.

Xét ¥ #0 | h twong dwong voi | ¥

| f::}"* ' =6 - [yz(y +z2) =

x ,tacohé '~ +y' =5 (y+z) -2pz =5
S=y+z [SP =6

{ ) ]_51 - 2P =5

,tacohé



. ,5:_5 . .

5P =0 5. =0 5§%-55-12=0 (§-3)(5° +35+4) =0 <
2 =
= §-5 ““ = §51-5 = 5.5 =
= “=3 = - = - P=2
P 5 < P:S . P 5 F 3 ,
| | > | b . 2
[y =2
{.1:2 r =
(3 =y +z z =1 o
{3 3 +'.=. : y=
2 =)z {1 =1 I
X =—
N2 . z =2 4% 9
Tur do6 ta co - dandén ! -~

|
(=D
Vay hé da cho co6 hai nghiém (x;y) 1a (1;2) va 2

Cau I1L. (4,0 diém)

1. Cho 4 14 s6 nguyén duong va phuong trinh nghiém nguyén ' *5 =¢yéi cac
hé s6 nguyén a,b,c théa min a,b nguyén to cing nhau, ¢ Hbl<4 Chtrng minh
|x|=4,|y|=4

s6 nghiém nguyén (x,y) thoa man diéu kién cua phuong trinh da

ﬁ
cho khong vuot qua 5]
Giai.
+) Truong hop 1: a=0
Vi (a,b)=1 suy ra ® = nhu vay phuong trinh da cho c6 dang y=c hoic
y=-c. Trong cac phuong trinh ndy s6 nghiém nguyén (x,y) ctia phuong trinh

thoa mén didu kien | ¥15 4Ly 4] khong vuot qua s6 diém nguyén trén doan

24+1 =34 23—A
b

[A;-A] tirc 1a s nghiém nguyén d6 nho hon hodc bing |

+) Truong hop 2: b=0

Tuong tu nhu Trudng hop 1 ta ciing ¢6 duge sé nghiém nguyén d6 nho hon
34

hoic bang 0]
+) Truong hop 3: a #0,b #0
Ta thiy ring néu () va (*7) 1a 2 nghiém khéc nhau ciia phuong trinh

(ax+ by =c
’ = alx- x")=b(y-y")

ax + by =c Ta c6 lax'+by' =c

vj (@b) =l= x- x'b=|[x-x'[Zb]



(1) (6202 (6,500) 13 (At ¢4 cdc nghiém nguyén khac nhau cia

| x |=4,|y, |=4, Vi =Ln (neIN')

Gia su
phuong trinh thoa man
X, =x; =y, =y, Vi ZIF (neN")

Vinéu - nén khong mat tinh tong quat, gia
sip ¥ SX < <X,

‘x, - x 2B

x,- x, 3b|

= x-x 3(n-0b (1)
Khi d6 ta co ™ %1 3P|

Mit khac ™ el- 4:d),x, €[- i4]= x, - x, =24 (2)
Tir (1) va (2) suy ra 24 =(n- D|b|= 24+ [b=n|b|

|b|l=sd= 34 =zn|b|= n *_13—‘4

Vi 5] (BPCM).
2. Tim s6 nguyén duong n nho nhét sao cho (3" - 2*™
Gia.

Pat 7 =2"1 v&i HIEN 3 1135518, ta co

A=3"-1=(3)-1=(3 - n[f_f (3T T+ (3 }'+|]

, (FY +3F )+ +(3T ) +1| 2
Villésélénén[ ) +8) 3 +1]

1oy 2023 2t 1y 2023
A2 = =3 - 127

B=(3 F-1=(3" +13* -1)=(3 +1)(3" +1)..37 +1)3° -1

suy ra

Ta co
?3: + I :2 ( ryk-1 ( k42
=Tk T
2 . . 7l _ n 1=k k3
Do 3 +14 va 3t - 1=8 nen.B,,“.S IB,"EH

Dén dén khi phan tich ra thira s6 nguyén t thi B ¢6 dung k+2 thira s6 2.
Suyra B2 = k+222023 = k 22021 Kiém tra 7 =2 thiy thoa man

Nhu vay s6 nguyén duong n nhé nhat 1a 2°*'.

Cau IV. (6,0 diém)

1. Goi O 1a giao diém ba dudng phan gic trong cua tam giac ABC. Puong
thang qua O va vudng goc véi CO cit Ca tai M, cit CB tai N. Chimg minh
rang:

a) Tam gidc AOM dong dang voi tam giac OBN.

AM BN  OC°
+ +

=1
b) AC BC AC.BC




Giai.

A a) Ta co:
M
0
s N B
Burc =00 - € “isor- B) =10+ 8
2 2 2

(1)

. . Byve = Wro4 (2)

ma OMC =M40 + §104 (goc ngoai tam gidc OMA) => 2

Goa=2
S

Tu (1); (2) suy ra 2 suy ra tam giac AOM dong dang véi tam giac
Be =90 - € =Lisor- By =LA+ By
ABO (3). Tuong tu 2 2 2 (4)

By B B . . Bne :%+ Nos
ma ONC =NBO +XOB (goc ngoai tam gidc ONB) => 2

Nop :%

T (4); (5) suy ra 2 suy ra tam gidc OBN ddng dang v6i tam giac
ABO (6).

Tir (3) va (6) suy ra tam giac AOM dong dang v6i tam gidc OBN

b) Theo céu a) thi tam gidc AOM dong dang véi tam giac OBN suy ra
AM _OM
ON ~ BN
Theo gia thiét ta co tam gidc CMN cén tai COM =ON = AM.BN =OM"
ma OM°* =CM* - CO" pnapn AM.BN =CM* - CO° =CM.CN - CO°

AM .BN =(AC - AM)(CB- AM)BN - CO

= AM.BN =0M.ON

Hay
AM BN  OC
+ +

= ACBC =AMCB+ AC.BN +C0° = =1
AC  BC ACBC (PPCM)

2. Canh BC cuia tam giac ABC tiép xuc v6i dudng tron ndi tiép (O) clia tam
giac do tai diém D.

Chtrng minh rang tim O cta dudng tron ndy nam trén dudng thang di qua trung
diém cua cac doan thang BC va AD.




Giai.

Goi N 1a trung diém BC, M 1a
trung diém AD, ta s& ching

Y minh M,0,N thang hang.

i Trén doan BC lay diém J sao
e cho
0 N BD =JC ma N 1a trung diém
e it cua BC=>ND=NJ.
>y 3 K¢ duong kinh DI cua (O),

B Y qua I v& tiép tuyén cit AB,

D N = AC lan lugt tai Eva F .

Ta co: EF || BC (vi cung
vuong goc DI) suy ra #c +Pcp =180

ma OF va OC 1a phan giac cua goc IFC,FCD nén Poc =90’
Do d6 tam giac IFO ddng dang véi tam giac DOC suy ra
19 o jrpe=x°
Do Dc (1)(R 1a ban kinh duong tron tim O)
Chting minh twong ty tam giac EOB vudng tai O suy ra tam giac EOI dong
. . £ 9 & igBp =F?
dang vdi tam giac OBD suy ra PO 8D (2)
F.0C =EBD & L _1E  IF _IE
Tu (1) va (2) suy ra BD DC JC BJ
Ma EF || BC suy ra EB;1J;CF dong quy hay A,LJ thing hang.
Trong tam giac DAJ ¢6 M;O;N lan luot 13 trung diém ctia AD,DI;JD nén
M,O,N thing hang (BPCM).

Cau V. (2,0 diém)

Tim tat ca cac tap hop du AES gom hitu han céc s6 thuc sao cho V¥ € 4 thi

x+l-x"€dyyx-1+x' €A

Giai Pat f(x) =« +x+Lglx) =x +x- 1

Do 4%Z va hitu han nén goi *21an luot 1a phan tir 16n nhét va phan tir nhé
nhat cua A.



-

B i x) =x, l- .le =0
flx)ediglx)ed= { = ) = x =4
Vi ,gl-r.-"'] ) {—::-T| X< 1 =0
Tuong ty *» =1
Xét cac truong hop:

Néu A c6 1 phan tir thi A={-1}; A={1} thtr lai thdy thoa man.
Néu A c6 2 phan tir thi A={-1}; A={1} thu lai thdy théa man.
Néu 4 ¢6 hon 2 phén tir thi ~!1€41€4 (do —1, 1 14n lwot 1a phan tir nho nhat

s g A o1 £, . x v, #H = -1<x
va phan tir 16n nhit ciia A). Goi ¥ € 4% #H = -l1<x<l

A o — + 17 = ¥ z = A 17
Neu %o I I o %o I VO 11

A =l==xv == =|4+3v +x z = = A 17
Nfu 1 X 0 1 Xy T X, 1 ]

0y A=|-

— I r
Suyra * ~" va L thir lai thAy thoa man.

s ol g gl g Tl 4 —_ |
Vay céc tap hop 4 thoa man dé bai la # =1~ 1A= 1A= LI A== 100



