UBND THANH PHO THAI NGUYEN THI CHON HOC SINH GIOI LOP 9

PHONG GIAO DUC VA PAO TAO NAM HOC 2022 - 2023
MON THI: TOAN
PE THI CHINH THUC Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

@& thi gdbm c6 01 trang)
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Bai 1 (3 diém). Rut gon biéu thitc 4=
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Bai 2 (6 diém). Cho biéu thirc B = (

a. Rut gon biéu thirc B.

b. Tim gi4 trj ciia x & B=%.

c. Tim gi4 tri nguyén ciia x & gia tri cta bidu thirc B 1a s6 nguyén.

d. So sanh B?va 2B.
Bai 3 (3 diém).

a. Trong mit phing toa d6 Oxy, cho dudng thing (d):y=(m—2)x+3 (m=2).
Tim tht ca cdc gi4 tri clia tham s6 m dé duong thing (d) cét Ox tai diém 4, cit Oy tai
diém B sao cho ABO =30°.

’ +4y° =5

b. Gidi h¢ phuong trinh 5 :
4x"y+8zy” +5z+10y =1

Bai 4 (6 diém). Cho nira dudng tron tim O, dudng kinh AB, diém M di dong trén nira
dudng tron d6(M # A, M # B). Goi diém H 1a hinh chiéu vudng géc cia diém M trén
dudng thing AB. V& dudng tron dudng kinh 4H, dudng tron dudng kinh BH. Pudng thing
MA cét dudng tron dudng kinh AH tai diém E (E # A). Pudng thing MB cét dudng tron
dudmg kinh BH tai diém F (F = B).

a. Chimg minh ME.MA=MF.MB .

b. Goi K,G lan luot 12 hai diém d6i ximg cia diém H qua cic dudng thing
MA, MB. Chimg minh ba diém M, K, G thing hang,

c. Chimg minh MH> = AB.AE.BF .

d. GoiJ, J lan luot 1a tim cia dudng tron &ufmg kinh AH va BH. Cho AB =2R. Xéc
dinh vi tri ctia diém M @€ dién tich tr gidc JEFJ dat gia tri 16n nhat. Tinh gié tri d6 theo R.
Bai 5 (2 diém).

a. Cho sb tr nhién » bt ky. Tim tit ca cdc s nguyén t5 p sao cho sb
A=2026n" +1014(n+ p) ludn viét dugc dudi dang hiéu cia hai s chinh phuong.

b. Tim céc sb nguyén x, y théa min phuong trinh x? —2x =27y°.

S Hét ———
(Cadn bg coi thi khdng gidi thich gi thém)
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UBND THANH PHO THAI NGUYEN THI CHON HQC SINH GIOI LOP 9
PHONG GIAO DUC VA PAO TAO NAM HOC 2022 - 2023
- MON THI : TOAN
DAP AN (Thoi gian 150 phit khong ké thoi gian giao dé)
(D& thi gom c6 01 trang)
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Bai 1 (3 diém). Rt gon biéu thirc 4 =

Loi gidi:

%/_+\/7+2\/_+i/3%/_ 32 -1
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Vay A=1

A=

=1

Bai 2 (6 diém). Cho biéu thirc B = [

X+2 Jx 1 ]_\/5—1.

+ + :
x\/;—l x++/x +1 1—\/; 2

a. Ruat gon biéu thirc B.
. 2
b. Tim gidtricutaxdé B = -

c. Tim gi4 tri nguyén cua x dé gia tri ciia biéu thirc B 14 s6 nguyén.
d. Sosanh B’va 2B.
Loi gidi:

a.

5 x+2+\/§ 1) Vx-1
_x\/;—1x+x+1\/—

2
(x+2) Jx(Wx -1 (x+/x +1) .\/5—1
T Wx- 1)(x+\/§+1) Wx—Dx+vx+1) (x=Dx+Jx+1) ) 2
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Vay B=—FV06i x20; x #1.
x++x+1



Bzg@#=%©x’+ x+1=7
x++x+1

S x+x—6=0 (Wx +3)x-2)=0

@{\/;+3:O<:>{\/;:—3(loai)
Jx-2=0 Jx=2

< x =4(tmdkxd)

c. Dox=>0;x#1 nén x+\/;+121Vx

Dodé 0<— 2 <%=2 m BeZ= Be{l;2}
x++x+1
+) Néu Bele— 2 clesxidr+l=2
x++x+1

2
<:>x+\/;—1:0<:>(\/;+%j =%mé(\/;+%>0)

<:>\/;+l:£<:>\/;=@<:>x=3_2\/§(tm).
2 2 2 2
+)NéuB:2<:>#:2<:>x+\/;+1=1

x++x+1
<:>x+\/;=0<:>\/;(\/;+1):0mé(\/;+1>0)

o Jx =0 x=0(tm).
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d. Xéthiéu B—2:#—2:_2(x—+\/;)<0
X+x+1 X+x+1
VixZO;x¢1:>x+\/;>Ovéx+\/;+1>O
Tacé B> -2B=B(B—-2)<0 doB>0
Vay B> <2B.

Bai 3 (3 diém).

VéydéBeZ@xe{O;

3—2\/5}

a. Trong mit phing toa d6 Oxy, cho dudng thang (d): y =(m—2)x+3 (m #3). Tim
tat ca cac gia tri ciia tham s6 m dé duong thang (d) cat Ox tai diém A, cat Oy tai
diém B sao cho ABO =30°.

x*+4y° =5

b. Giai h¢ phuong trinh: ) )
4x"y+8xy” +5x +10y =1

Loi gidi:



a. Cho x=0; y=3 ta duoc B(0;3) €Oy

Cho y=0; x = ta duogc
m—2 \
-3 '
A(——;0) e Ox
m—2
, -3 o
Suy ra, ta co: OAz‘—;OB=3 \
m—2
Ta co:
tan@ZOA: -3 |:3:tan30°:£
OB~ |m-2| 3
=3 +2
:>|m—2|=\/§:> m=3
m=—J/3+2
b x*+4y° =5
' 4%y +8xy> +5x +10y =1

o (x+2y)2 —(4xy+5)=0
(x+2y)4xy+5)=1

x+2y=a
Dit
4xy+5=>b

o . a’-b=0 a=1
Ta c6 hé phuong trinh =
ab=1

,{x+2y:1 { x=1-2y { x=1-2y
Ta co S <

4xy+5=1 4y(1-2y)+5=1 -8y’ +4y+4=0
x=-ly=1
-1
xX=2y=—
77

Vay (x;y)thoa man la (-1;1); (2;_71)

Bai4 (6 diém). Cho ntra duong tron témq O, duong kinh ,AB , diém M di d(f)nqg trén ntra
duong tron d6 (M # A,M # B). Goi diém H la hinh chi€u vuéng goc vaoi diém M trén
duéng thang AB. V& duong tron duong k%nh AH, duong tron dub’ng kinh BH. Puong thang
MA cat duong tron duong kinh AH tai diém E (£ # A). Puong thang MB cat duong tron
duong kinh BH tai diém F (F # B).

e. Ching minh: ME.MA = MF .MB .



f. Goi K, G lan luot 1a hai diém d6i xting cua diém H qua cac duong thang
MA, MB . Chirng minh rang ba diém M, K, G thang hang.
g. Chung minh : MH’ = AB.AE.BF
h. Goil, J 1an luot 13 tAm cta duong tron duong kinh AH va BH. Cho 4B =2R.
Xéc dinh vi tri ciia diém M dé dién tich tir giac IEFJ dat gia trji 16n nhat. Tinh gia
tri d6 theo R.
Loi giai

a) Xét AAHM vudng tai H co HE L AM (Vi AEH 1a géc ndi tiép chin nira duong tron
duong kinh AH nén AEH =90°), ap dung hé thirc vé canh gbc vudng va hinh chiéu cia no
trén canh huyén ta c6: MH2 = ME.MA

Xét ABHM vudng tai H c6 HF 1 BM (Vi BFH 1a géc ni tiép chan nira duong tron dudng

kinh BH nén BFH =90°), ap dung h¢ thirc vé canh gbc vuong va hinh chiéu cua né trén
canh huyén ta c6: MH2 = MF.MB

= ME.MA = MF.MB (Vi ciing bang MH?)
b) C6 K d6i xtg v6i H qua AM = AM la dudng trung tryc cia KH

= KM =KH, MA 1 KH tai E = AMKH can tai M, c6 ME la duong cao nén ciing 1a duong

phan giac cua ﬁl:l@zﬁlz%:KMHzZ.ﬁ{

CMTT ta c6 MG = MH, GMH = 2.FMH

—

Xét duong tron (O) dudng kinh AB, c6 AMB 1a goc noi tiép chan nira duong tron nén
AMB =90°

o —

— KMH +GMH = 2.EMH + 2.FMH = 2(EMH + FMH) = 2.AMB = 2.90° = 180°
= K, M, G thang hang.
¢) Ap dung mét s6 hé thirc vé canh va duong cao trong tam gidc vudng ta co:

AM.BM = MH.AB; AH? = AE.AM; BH? = BF.BM; MH? = AH.HB



— MH*= AH2.HB? = (AE.AM). (BF.BM) = (AM.BM).AE.BF = MH.AB.AE.BF
— MH3 = AB.AE.F

d) Tu gidc MEHF c6 M =E = 15 =90° nén 14 hinh chit nhat. Goi D 1 giao diém cua MH va
EF = EF = MH; DE = DH (Tinh chét duong chéo hinh chit nhat)

Xét ADEI va ADHI, c6: EI = HI, DI chung, DE = DH

— ADEI = ADHI = DEI = DHI = 90°

CMTT ta co: SF\J = Iﬁ =90°

— [EF = JFE = 90° = Tir gi4c [EFJ 1 hinh thang vudng
_ (EL+FJ).EF

IEF] — 9

= Di¢n tich tir gidc IEFJ: S

AH_HB L
2 2

Ma Bl AmF -l mBs s - _ABEF _2RMH _RMH
2 2 2 4 4 2

Dién tich tir giac IEFJ 16n nhat khi va chi khi MH 16n nhit <> M nam chinh giita cung AB.

. RMH R?
Khld(’)MH:R: SIEFJ :TZT

2

Vay dién tich tr giac IEFJ 16n nhit bang R7 khi M nam chinh giita cung AB.

Bai 5 (2 diém).
a. Cho so ty nhién n bat ky. Tim tit ca cac s6 nguyén td p sao cho sd
A=2026n" +1014(n + p) ludn viét dugc dudi dang hiéu hai sé chinh phwong.

b. Tim cac s6 nguyén x, y thoa man phuong trinh: x*> —2x =27’
Lo giai :
a. Giast A=a’—b*=(a—b)a+b)vdi (a,beN")
Do a—bva a+bco cung tinh chin 1é ma A4:2 nén a —bva a+bdéu la sd chin
= (a+b)(a—b):4hay A:4.
Mit khac, 4=2026n" +1014(n+ p)=2028n" +1016(n+ p)—2(n" +n+ p)
Vi Aid =2n* +n+p)d=n’+n+p2man’ +n=n(n+1):2 Vne N
= p:2maplasdnguyéntdnén p=2.

b. Tacod x* —2x=27y’ & (x—1)" =27y +1
S (x-1)>=Cy+DO0y*=3y+1) ()



Pit 3y +1;9y>-3y+1)=d (deN")

=9y* -3y +1-3y By +1)id

= -6y +1idma 6y +2idnén 3:d = d e {1;3}

Mit khéc, 3y +1khong chia hét cho3nén d =1=> 3y +1;9y° -3y +1)=1

3y+l=a’

Khi d6 tir (1) suy ra ta co: { (a,beN")

9y* -3y +1=5b’

=b"=(a’ -1’ -(a’-1)+1

b =a"-3a"+3< 4> =4a" —12a* +12
< 4b° =(2a* —3)* +3

&3=2b-2a> +3)(2b+2a" -3)

Ma 2b+2a*-3>0do a,be N

Ta c6 bang gid tri sau:

2b—2a*+3 1 3
2b+2a* -3 3 1
a \/5 1
b 1 1

Tubang tréntathly a=b=1=y =0

:>x2—2x=0<:>{x

Vay cidp (x;y)thoa man la: (0;0); (2;0)
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