PHONG GIAO DUC VA PAO TAO PE HQC SINH GIOI HUYEN
PE CHINH THUC i Nim hec 2023 — 2024
(Dé gdom 1 trang) MON THI: TOAN 9 (Thei gian 1am bai 120 phat)

Cau 1: (4.5 diém)

1) Rat gon biéu thirc: 0 = —= x+2

2
x—\/;+x+2«/;+(\/;—1)(x+2\/;)

202:

2) Cho f(x)=(x"+15x-37) " Tinh f(x,) voi %o =V21-85 +4/9-445

3) Chitng t6 rang biéu thtrc sau khong phu thudc vao sé do goc nhon x?
B= 1_ + 1_ —2tan’ x
l+sinx 1-sinx

Cau 2. (4.0 diém)
1) Tim s6 tu nhién n dé: N =n"* + ™" +1 1a s6 nguyén t4?

2) Cho s6 ty nhién a gom 60 chit 56 1, s6 tw nhién b gom 30 chir s6 2. Chang minh P=a—b
la mot s6 chinh phuong.

Cau 3. (4.0 diém)
1) Tim céc s6 nguyén x,y thoa man phuong trinh: y* +2xy—-7x-12=0
2) Giai phuong trinh: 2x* —x—-2=+/5x+6

Cau 4. (6.5 diém)

Cho tam gidc AABC nhon, duong cao AD, BE,CF cat nhau tai H. Chang minh?
1) S, = cos’ AS e

2) FH la phén giac cua EFD

3) Goi I la giao diém cia AD va EF. Chiing minh HI.AD = AI.DH

Cau 5. (1.0 diém) Tim gié tri nho nhat cia M = x+ y+z, khi biét: x,y,z 1a cac sé thuc thoa
man diéu kién: x> +y*+2> =50 v 3<x<53<y<53<z<5.
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HUONG DAN CHAM MON: TOAN 9 (Vong 1: 2023- 2024)

Cau |VY Noi dung Piém
1 0- X . 2 N x+2 0,5
«/;(\/;—1) «/;(\/;+2) \/;(«/;—1)(\/;+2)
_x(\/;+2)+2(\/;_1)x+2_x\/;+2x+2x/;—2+x+2 05
SR R |
X X +2x+2x +x _‘/;(\/;+1)(\/;+2)_(\/;+1)
-] ) (5) | s
caul | 2 %, =\ 21-845 +9— 45 =42 —2.4/5+5++/5-2.2.4/5 +2° 0.5
=\/(4—J§)2+\/(J§—2)2 _4-5-2-2 05
f(x,)=x5+15x,-37=8+30-37=1= f(x,)=1"% =1 0,5
3 B= 1, + 1_ —2tan’ x 0.5
I+sinx 1-sinx
I—-sinx+1+sinx
2) = PR, —2tan” x 0,5
= 22 —2tan2x:2(1+tan2x)—2tan2x:2
cos” x
0,5
1 |Tacé: N=nr"+n""+1 0,5
Xét n=0 thi N =1 khong phai nguyén t6; n=1 thi N =3 nguyén t6
Xét n>1:A=n""" —n"+n™" —n+n*+n+1 0,5
=n = ((113)674 -1 =n’ ((n3)674 —1)+n.((n3)670 —1)+(n2 +n+1)
\ 31674 . X 3 3\674 . Z
Ma ((n) —1) chia hét cho »’—1, suy ra ((n) —1) chia hét cho
n*+n+l 0,5
Tuong tu: (n3)670—1 chia hét cho n? +n+1
Viy N chia hét cho n*+n+1>1 nén N 13 hop sd. Sb tu nhién can tim
Cau 2 n=1 0,5
4.0
diém | 2 60 _ 30 _ 0.5
a=11...1=10 ! ; b=22...2=2.10 !
60 cs1 9 30cs2
“_ w_p (10°) -2.10° +1
o loo1 1001 (107)
9 9 9 0,5
0\ 2
2(103 1] :(111...1J
30,('.?3 0’5
Vay P=a—-b laso chinh phuong
0,5
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Céau 3
4;0
diém

Y +2xy-Tx-12=0< 4y’ +8xy—28x—48=0 < (2y-7)(2y+7+4x)=-1

2y—=7 -1 1

2y+T7+4x 1 -1

y 3 4

X -3 —4

Vay PT ¢6 2 nghiém: (-3;3) va(—4:4)

1,0

0,5

0,5

Gidi PT.DK: x>

2% —x—2=5x+6 & 2x* ~2x—4 =51 +6 - (x +2)

[V5x+6-(x+2) [ V5r+6+(x+2)]
J5x+6+(x+2)

—x*+x+2

V5x+6 +(x+2)

<:>2(x2—x—2):

2_ i
<:>2(x2—x—2)+ (x . 2) =0

V5x+6 +(x+2)

<:>2(x2—x—2):

Taco

<:>(x2—x—2)(2+ j:o(*)

\/5x+6+x+2

Ma 2+

1 . -6
>0 vO1 Vx> —
NS3x+6+x+2 5

(*)=x*-x-2=0 (x+1)(x=2)=0=[ ' TM)

Hinh v€ dung

0,5
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AABE vudng tai E nén cos A :i—i 0.5
AACF vuong tai F nén cos A—A—F
o T AC 05
AE AF .
— =-—.Lai c6 BAC chung = AAEF :AABC(c—g-
= = Leico g (c—g—c) 0.5
2
:&Aiz[ﬁj =cos’ A. Hay = S, ,,,. =cos’ AS, -
SASABC 0’5
Cau 4
6.5 Chirng minh twong tu co: 05
diém cospBL BD BF
aB | _ 27
cosB=— AB BC 015
0,5
= ABDF : ABAC (¢ — g —c¢)=> BDF = BCA(1)
AAEF : AABC = AFE = ACB(2) 05
Tu (1) va (2) suy ra: BDF = AFE = EFH = DFH = FH 1a tia phan gidc cta
EFD
IFD cO FH la tia phan giac trong cua dinh F VaAF 1 FH suyra FAla | 0,5
phan giac ngoai tai dinh F cta tam giéc.
1A FI z . .
—— =—— (Tinh chat duong phan giac ngoai) (3
=1~ 7p g phan giac ngoai) (3)
: FI  HI 1 :
Lai c6— =—— (Tinh chat duc han giac t 4
ai co =D (Tinh chat duong phan giac trong) (4) 1.0
1A IH
Te(3)va(4)suyra—=——
(3)vi (@) suy ra-=
Hay JA.HD = [H.AD 0,5
Cau 5 Theo bai ra: (x-3)(y—3)(z=3)>0 va (5-x)(5-y)(5-2)=0
d%é?n < xyz=3(xy+yz+zx)+9(x+y+z2)-2720 (1) va
& —xyz+5(xy+yz+zx)=25(x+y+z)+12520 (2) 0,5
Cong theo vé (1) va (2) ta c6
<:>2(xy+yz+zx)—16(x+y+z)+9820 ;
Thay 50=x>+y* +2*, ta co:
(x*+y"+27)=16(x+y+2)+48>0< (M’ —16M +64)-16 20 (3)
DO x;y;z>3< M=>9 Két hop v6i (3) thi: M-8>4<=M>12
0,5

- Déu “="xay ra khi(x,y,z)=(3,4,5) va cac hoén vi.
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PHONG GIAO DUC VA PAO TAO DIEN CHAU

PE THI CHON HQC SINH GIOI CAP HUYEN LOP 9
NAM HOQC 2023 - 2024
Mon: Toan — (Thoi gian lam bai 150 phuit)
Bai 1. (5,0 diém)

1) Cho bidu thire M = _X¥X=3 _2(/x-3) x+3
) Cho biéu thirc PP ey e LR P

Thu gon M va tim gia tri nhoé nhat ctia M.

Vol Xx>0;x#9

2) Cho a, b, ¢ 1a cac s6 nguyén khac 0 thoa man: (1 + 1 + 1)2 = 1 + 1 + i
a b c) a* b* ¢

Chtng minh rang: P =a’+b®+c® ¢co it nhét 2 udc 1a sb nguyén to.
Bai 2. (3,0 diém)

1) Cho da thirc P(x) v6i hé sb thuc théoa man P(1) = 2 va P(-1) = 4. Tim da
thitc du trong phép chia da thirc P(X) cho da thic x* -1

2) Tim céc sd nguyén tb p, q sao cho: p?— g% — 12 = p — 7q.
Bai 3. (4,0 diém) Giai cac phuong trinh:

a) 4x—-1=x2—9x + 28

b) (4x+2)+/x+8=3x*+7x+8
1 1 1

Bai 4. (2,0 diém) Cho x, v, z 1a cac s6 thuc duong thoa man: 1, + =
2+X 24y 2+z 2

Chtng minh rang: Ix+4Jy ++z < %/xyz.
Bai 5. (6,0 diém) Cho tam giac nhon ABC, cac dudng cao AD, BI, CK cit nhau tai
H. Trén doan BH lay cac diém P sao cho APC =90°.
a) Chung minh rang: APK = ABI
AH.BH.CH < 8

b) Chu inh rang: ~————" <~
) Ching minh rang: =0 o< 57

¢) Qua H ké duong thang song song v6i BC cit AB, AC lan luot tai M va N.

Goi O 1a giao diém cac dudng trung truyc cua tam giac AMN. Gia s 2—2:/5 :

Chtng minh rang: 3 diém K, I, O thang hang.



HUONG DAN CHAM MON TOAN 9

Bai

Noi dung trinh bay

Diem

(5d)

1)
(3,0d)

Vb1 x>0:x#9

x+/x —3 _2(\/;—3)+&+3

x—2Jx-3  Jx+1 3-4x

Coxkes 2(Vees) (Vxes)(VRe

(Vx+1)(¥x=3) (x+1)(Vx-3) (Vx+1)(vx-3)

_x\/;—3—2(x—6\/§+9)—(x+4\/§+3)

_ (Vx+1)(vx-3)

=x&—3—2x+12&—18—x—4&—3
)

:x\/§—3x+8\/§—24:x/;(X+8)—3(X+8)

N gsd) (i

(X+8)(\&_3) X+8

A

M =+/x — 1+\/_ (\/_+1+\/_+1]

Ap dung bt dang thirc C6 si cho /X +1>0,

M =

2

>0 taco

9
\/§+1
9 9 9
Ix+1)+ zz\/&u.—@ X +14 _2>6-2

( ) Ix+1 ( )\/;+1 Jx+1

SM26-2M >4

Déau “="xayra < ~/x+1= hay x = 4 (t/mdk)

I+

VAiy gia tri nho nhat ctia M 1 4 khi x =4

0,5

0,5

0,5

0,5

0,5

0,5




(1 1 1]2 1 1 1
4| ==+—=+=

a b c a’> b*> c?
:2(i+i i]:o 0.25
ab bc ca
=a+b+c=0 (doa,b,c=0) 0,25
Via+b+c=0
2) :>a+b:—c:>(a+b)3=(—c)3
@00 | 25 4 b + 3ab(a + b) = —¢°
—a’+b’+c’=3abc
0,5
Vi a, b, ¢ nguyén nén a®+ b’ +¢® = 3abc:3(1)
Laic():a+b+c=0néntr0ng3séa,b,cc()1sé chia hét cho 2 0,25
=abc:i2=a’+b*+c*:2(2) 0,5
Tir (1) va (2) suy ra a° + b’ +¢® ¢o it nhat 2 u6c nguyén t6 1a 2 va 3 0.5
bit P(z) = (z +1)(x —1).Q(x) + az +b. 0,25
Taco P(1)=a+b=2
L P(-1)=—a+b=4 0.5
(L0 Fh=-arb=4
Suyra a = —1;b = 3. Vay da thttc du la —x + 3.
0,25
Taco:p>—>-12=p-7q
2. = 4p* —4q° — 48 =4p - 28( 0,5
(3d)
y | =21 =(2a-7) 05
(2,0d) *Néu2p—-1=29—7 =p+3=q,map, qlacac sd nguyén t6 0.5
=p=2,q=5 ’
*Néu2p—1=7-2q =p+q=4map, qlacic sé nguyén to
=p=q=2 0,5
Diéu kien x>1 0,25
44X -1 =x*>—-9x + 28
& X2 —9X+28-4x+1=0
X2 -10X+25+X-1-4x-1+4=0 0,5
3. a) 2 2
ady | coa | (2 (x5 +(Vx-1-2) =0 0,25
X-5=0 0,25
=
Vx-1-2=0
Giairatacox=5 0,5

Vay X =25 la nghiém ctia phuong trinh da cho.

0,25




Diéu kién x >-8 0,25
(4x+2)~/x+8=3x*+7x+8
< X+8-3XAVX+8—(X+2)Vx+8+3x(x+2)=0 025
+8(Vx+8-3x)—(x+2)(Vx+8-3x) =0
0,25
(2b3d) <:>(\/x+8—x—2)(\/x+8—3x):

Vx+8=x+2 (1) 0,25
&

\JX+8=3x (2) 0,25
Giai (1) va (2) déu tim duge x = 1 (/m) 0,5
Vay x = 1 1a nghiém cua phuong trinh 0,25
Cho x,y, zlacac sb thue duong thoa man: + ! ! l

24X 2+y 24z 2
Chtng minh rang: \/;+\/§+\/E < %/xyz.
Tadit —~ =a,—~ b —c(PK: a,b,c>0) 0,25
2+X 2+Yy 2+12
:>X_1—2a_2b+c _1—2b_2a+c Z_l—2c_2a+b
A T T 0,25
Do do \/;+\/y+\/;£%/xyz
ey ez 3 11 .3
Xyz \/_ \/_ J—x 4 0.25
4, @\/a b+\/b c+\/c _(*)
(2,04 b+c'c+a Vc+a'a+th Va+b'b+c
Ap dung bat dang thirc AM-GM cho 2 s6 duong 0,5
a b 1( a b j
/—.—s- =
b+c c+a 2\a+c b+c
b e 1(L+Lj
c+a a+b  2(b+a c+a 0,5
c a l( c 2 )
a+b b+c 2\lc+b a+b
Do do:
\/ a b \/ b ¢ \/ c a
. + . + .
b+c c+a c+a a+b a+b b+c
_1(a+b+b+c+c+aJ=§ 0,25
2\a+c b+c b+a c+a c+b a+b) 2

Vay BDT(*) luén dung
Dau=xdyrakhix=y=z=4

Hinh vé:




(6,0 )

a) Ap dung hé thirc luong vao tam giac vuong APC ta co:

AP2 = ALLAC 0,5
C6 AABI - AACK (9.9)
AB _AK L ALAC=AKAB 0,5
AC Al

= AP2= AK.AB 0,5
= AABP ©> AAPK (g.g) = APK = ABI 05
b) Goi S, S,,S,,S, 1a dién tich cac tam gidc ABC, ABH, ACH, BCH 0,25
AABC c¢6 cac duong cao BK, CI cit nhau tai H
Ching minh dugc:

AH — St — Sac — S +S, 05

AD SABD SACD S '

BH S +S, CH S,+S, 05

Bl S 'CK S ’
_ AHBHCH _ (5,+5,)(S,+5,)(5,+S3) _ (S,+S,+S,+5,+5,+S,)’

AD.BI.CK s B 27S°
_ AHBHCH _8 (S,+S,+S,)’ 8 0.5
— . 3 _—

’ AI?.BI.CK 27 S ‘ 27 025
Dau bang xay ra khi AABC déu
c)

A
o _n!
K -~ 1




Trén tia AO lay F sao cho O 1a trung diém cua AF
Ta co: AH? = 2.A0% = AO.AF ma AH? = AK.AM
= AK.AM = AO.AF

AK AF
- A _ A

AO AM
= AAOK «» AAMF (c.g.c)
= AOK =AMF ma AMF=90° = AOK =90°
Tuong tu AOI =90°
Suy ra 3 diém K, O, I thang hang

0,5

0,5

0,5

0,5




UBND HUYEN MOC CHAU CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG TH&THCS TAY TIEN DPoc 1ap - Tw do - Hanh phuc

IPE THI CHINH THU(C|
KY THI CHON HQC SINH GIOI CAP THCS NAM HOQC 2023 - 2024
CUM CAC TRUONG TREN PIA BAN THI TRAN MQC CHAU
Moén Thi: TOAN. Ngay thi: 16.11.2023
(Thoi gian 150 phiit khéong ké thoi gian giao dé)
(Dé gom 01 trang)

Bai 1. (5 diém)

1) Cho biéu thirc: 2 X+2

X
RN AN AN R RN 5
a) Rat gon P.

b) Tinh Pkhi x=3+2+/2.
¢) Tim gia tri nguyén cia x dé P nhan gia tri nguyén.
2) Cho ham s6 y=mx—-2m-1 (m==0)
a) Chung minh rr:ing dd thi ham s6 luén di qua mot diém cb dinh.
b) Goi A, B lan luot 13 giao diém cta d6 thi ham s6 véi cac truc Ox, Oy . Xac dinh m dé dién tich
tam giac AOB bang 4 (dvdt)
Bai 2. (3 diém)
a) Tim céc s6 nguyén X;y théa man: y* +2xy—3x—2=0

b) Tim sé tu nhién n sao cho n?+2n+12 1a s chinh phuong
Bai 3. (4 diém)
a) Giai phuong trinh: x* +2022x — 2021 = 24/2024x — 2023

b) Giai hé¢ phuong trinh: {X3+ yi : :3\/6
X"+ Yy’ +2° =3xyz

Bai 4. (6 diém) 7 7

Cho AB la duong kinh cua duong tron (O;R). C 1a mét dieém thay doi trén duong tron (C khac A va
B), ké CH vudng goc véi AB taiH . Goi |14 trung diém ctiia AC, Ol cit tiép tuyén tai A ciia duong tron
(O;R)taiM.

a) Chung minh 4 diém C,H,0, I cung thudc mdt duong tron.

b) Chirng minh MC1a tiép tuyén ciia (O;R) .

¢) Xac di}lh vi tri ctia C dé chu vi tam giac ACB dat gié tri 16n nhét? Tim gia tri lon nhét dé theoR .
Bai 5. (2 diem)
Cho X,y,z2>0 thod man Xx+y+z=2

2 2 2

\ T S VI SR , X z
Tim gié tri nho nhat cta biéu thirc P = + y +
Y+Z Z4+X X+Y

-Hét -



UBND HUYEN MOC CHAU

TRUONG TH&THCS TAY TIEN Poc 1ap - Tu do - Hanh phiic

‘ HUGNG DAN CHAM MON TOAN
KY THI CHQON HQC SINH GIOI CAP THCS NAM HOC 2023 - 2024
CUM CAC TRUONG TREN DPIA BAN THI TRAN MQC CHAU

CONG HOA XA HOI CHU NGHIA VIET NAM

Bai N¢i dung Pi¢m
1 1.a) V&i x>0; x#1, ta co: 0,25
Sa P X . 2 . X +2
XX -1 Ix@x+2) XWX -DEX +2)
3 x(\/§+2)+2(\/§—1)+x+2 X X +2X+ 24X =2+ X+2
IXEX =D +2) XX =D (X +2)
Cxlx2x+20x 4 x IXWXHDEX+2) Wx+l 0.5
XWX -DXx+2) XX -Dx+2)  x-1 ’
l.b)X:3+2\/§<:>\/;:\/2+2\/§+l:\/(\/§+1)2:\/§+1 0,5
Ix=1 2+1+1 2+2 \/E(“‘/E) 0,5
Ix-1 2+1-1 2 J2
l.c)bK: x>0; x=1:
p_Vx-1_x-1+2 2 0.5
Ix-1  Jx-1 x-1
Dé P nhan gia tri nguyén thi JX -1 1a wéc cua 2.
U@ ={-11-22} 0:25
Néu VX —1=1e /X =2 < x =4(TM)
Néu VX —1=-1<x =0<x=0 (KTM)
Néu \/;—1=2<:>\/;=3<:>X=9(TM) 0,25
Néu VX -1=-2</x =-1 (V4 1) 0.25
Vay véi X =4 hodc x =9 thi P nhan gia tri nguyén. ’
2.a) Gia sir d6 thi ham s6 di qua diém M(X,, Y, ) véi moim. Ta cé:
Yo =MX, —2m—1 véimoim.
< mX,—2m-1-y, =0 véi moim.
< m(X,—2)—(y,+1)=0 véimeim.
X,—2=0 Xy =2
= =
Yo+1=0 Yo=-1
Vay d6 thi ham s6 di qua diém cb dinh M(2;-1) 0.5

2.b) D6 thi ham s6 cit hai truc Ox va Oy khi m#=0 va —2m—1%0
Hay m=0 va m;t_?l

2m+1
m

A la giao diém cua d6 thi v6i truc Ox ta coy =0 thay vao ham s ta duoc X =

B 14 giao diém ciia do thi voi trucOy'ta c6 X =0 thay vao ham s ta duge y=-2m-1

VayA(zm”;oj;B(o;—zm—D
m

0,5




Di¢n tich tam giac la:

1 1{2m+1

2
s—foa.op=1 (@m+1)”
2 2

2|m|

|-2m-1]

Mia S=4< (2m+1)>=8|m|
+) Néu m>0, ta c6 phuong trinh: 4m? +4m+1=8m

<:>(2m—1)2:O<:>2m—l:0<:>m:%(TM)

+) Néu m<0, ta c6 phuwong trinh: 4m? +4m+1=-8m 0,5
mo 31242 (TM)
o 4mt+12m+1=0 & 2
-3-2\2
m= — (TM)
Vay melL. ~3+2V2 -3-2\2
2 2 2 0,5
2 a) VP +2Xy—3Xx—2=0 & xX*+2xy + Y =X* +3x+ 2 <= (X+ ¥)* = (X +D(x+2)(*) 0,5
G a) Vé trai ciia (*) 1a s6 chinh phuong; VP cta (*) 1a tich ctia 2 s6 nguyén lién tiép nén
phai c6 1 s6 bang 0.
- x+1:0<:> X=-1=y=1 0.5
X+2=0 X=-2=>y=2
Vay ¢6 2 cap so nguyén (x;y) = (=11) hoic (x;y)=(-2;2) thoa man 0,5
b) Vi n?+2n+12 1a sb chinh phuong nén dit n?>+2n+12=k* (ke N)
= (n*+2n+1)+11=k* = K* - (n+1)° =11 0,5
< (k+n+)(k—-n-1)=11
Nhén thdy K+n+1>k—n—1 va ching la nhitng s6 nguyén duong, nén ta co thé viét 0.5
(k+n+D)(k—-n-1)=11.1 ’
K+n+1=11 k=6
= =
k—-n-1=1 n=4(TM)
Vay véi n=4 thi n® +2n+12 1a sé chinh phuong 05
3 a) Giai phuong trinh: X2 +2022x — 2021 = 2/2024x — 2023 0,25
@ d 2023
X2
2024
x* +2022x — 2021 = 24/2024x — 2023 0,25
= X —2X +1+2024x — 2023 —2+/2024x — 2023 +1=0 0,5
< (Xx—1)% +(+/2024x — 2023 -1)* =0
2 \ 2 . . 2023 A
Do (x—1)* >0 va (v/2024x—-2023 -1)* >0 véi moi x> nén:
2024
Xx-1=0 x=1 {x:l 0,5
= =
\J2024x-2023-1=0 \2024x—-2023 =1 2024x-2023=1 0.5
&> x =1 (thoa mén didu kién). ’
Vay x=1 la nghiém cua phuong trinh da cho.
0,5

b) {x+y+z:\/§(l)

x* +y°+12° =3xyz(2)
(2) = (x*+y*)+2°-3xyz=0




& (x+y) —3x°y—3xy* +2° -3xyz =0
& [(x+ y)® + 23]—3x2y—3xy2 —-3xyz=0

0,5
<:>(x+y+z)[(x+y)2—(x+y)-z+22]—(3x2y+3xy2+3xyz):0
<:>(x+y+z)(x2+2xy+y2—xz—yz+zz)—3xy(x+y+z)=0
<:>(x+y+z)(x2+2xy+y2—xz—yz+22—3xy):0
<:>(x+y+z)(x2+y2+zz—xy—xz—yz)=0
Két hop (3),(1): x+y+2=+/6, taco: 0.5
(x2+y2+22—xz—yz—xy):0
<:>2(x2+y2+zz—xz—yz—xy)=0
& 2X2 +2y° +27° —2xy —2x2—2yz=0

2 2 2 2 2 2 055
<:>(x —2Xy+Yy )+(y —-2yz+12 )+(z —2XZ+ X ):0
S X=-y)+(y-2)*+(z-x)*=0
(x=y)*=0 [x-y=0
Si(y-2)=0=y-2=0=x=y=1(4)
(z-x)*=0 z-x=0
Két hop (4),(1):x+y+2=+/6, taco: x:y:z:?6
Vay nghiém cia h¢ phuong trinh da cho la [@ ; ? ; ?6]
4
(6d)
M
c
I
K 0,5
m|
A o = B
a) Ta co Ol L AC (Puong kinh di qua trung diém cua day cung), CH L AB(gt).
Suy ra: ClIO=CHO =90 vay tir gidac CIOH 1a tir giac ndi tiép, 15

suy ra C,1,0,H cung thudc mot duong tron.
b) Xét AAOM va ACOM co:
OA=0C=R

0,5




OM Ia canh chung

0,5

AOM = COM (Vi AOCM can tai O nén dudng trung tuyén Ol ddng thoi 1a duong | 053
phan giac) 0,5
= MC L CO=> MCla tiép tuyén cua (O;R).
¢) Chu vi tam giac ACB la P,.; = AB+ AC+CB=2R+AC+CB 0,5
Ta lai co:
(AC -CB)*>0= AC?+CB*>2AC-CB = 2AC” +2B* > AC* +CB” + 2AC-CB 0,5
2(AC?+CB?)>(AC+CB)’ = AC+CB < ,/2(Ac2 +CB?)
0,5
— AC +CB <+/2AB? (Pitago) ’
= AC+CB <+/2-4R? = AC+CB <2R+2
Dfmg thirc xay ra khi AC=CB<C la diém chinh gitra cung AB.
Suy ra Pyog < 2R+2Ry/2 = 2R(L++/2). 0.5
Dau "="xay rakhi Cla diém chinh giita cung AB
Vay maxP,.; = 2R(1+~/2) khi C 1a diém chinh giita cung AB.
5 Vi x,y,z>0 taco:
2a , . , 2 y+z
Ap dung BDT Cosi d6i vai 2 s6 duong va ta dugc:
y+2
2 2
X yRz o[ Xy, X
y+12 4 y+z 4 2 0,5
2 2
Tuong tu ta co: y +ﬂ >y(2); z +u >2(3)
X+Z 4 X+Yy 4
Cong (1),(2),(3) ta duoc
( X2 y’ 7? j X+Yy+1 0,5
+ + + >X+Yy+2
Y+Z Z+X X+Y 2
2 2 2
e X Y |t 2x+y+z—X+y+Z
Yy+Z Z+X X+Yy
:>P2(x+y+z)—x+;+z:2—5:2—1:1 0,5
A ow wos . 2
Dau "="xd4y rakhi< X = y:2=§
0,5

\@yGTNNcm1P1a1c>x:y=z=§




PHONG GD&PT HA HOA  KY THI CHON HQC SINH GIOI LOP 9 CAP HUYEN
NAM HOQC 2023-2024

PE CHINH THUC MON: TOAN
Thoi gian lam bai: 150 phut
(Pé thi 6 03 trang)

I. PHAN TRAC NGHIEM KHACH QUAN: (16 cau; 8,0 diém)

Cau 1. Cho a la nghiém cua phuong trinh /(x—3)(x—6)—4,/3-x =0véi x<3.
Khi d6 a®—a bang

A. 110. B. 100. C. 90. D. —110.

Cau 2. S6 cac gia tri hiru ti cia X dé biéu thirc B= nhan gié tri nguyén la

IX +
Jx+1
A. 5. B. 6. C. 7. D. 8.
Cau 3. Duong thang (d):y=(2-2m)x+8m-10 ludn di qua diém M (X,;Y,) Vvéi moi
gia tri cua m. Khi d6 biéu thac A= X; + Y5 c0 gia tri bang
A.-56. B. 56. C. 72. D. -72.
CAu 4. S6 céc gia tri cia m dé phuong trinh x> —(m+1)x+m =0 c6 2 nghiém phan biét
va nghiém nay bang mot nira nghiém kia la
A. 0. B. 1. C. 2. D. 3.
Cau 5. Trén mit phang toa d0 Oxy cho ba diém A(-2;3);B(-4;-4);C(5-1). Ké
AH 1 BC tai H. Toa do cua diém H 13
A. (i_—mj B. (-3;7). C. (_—1_—27J D. (-3;4).

10 10 10 10
mx—2y=m-2

Cau 6. Cho hé phuong trinh { . Tong tat ca cac gia tri nguyén ctia m

(m—l)2 X—y=m’-1
dé hé phuong trinh da cho c6 nghiém nguyén 13

A. 5. B.7. C. 8. D. 10.

Cau 7. Trong mat phang toa d6 Oxy cho Parabol (P):y=x* va duong thing
(d):y=mx+1 (véi m la tham so) cit nhau tai A va B. Giatri cia m dé doan thing AB
c6 do dai nhé nhat la

A m=-1. B.m=2. C. m=22. D.m=0.

Cau 8. Cho phuong trinh X* —2x+m—1=0 véi m la tham sb. C6 bao nhiéu gia tri cia m
dé phuong trinh c6 hai nghiém phan biét x;;x, théa man x +x; —3x,x, =2m* +|m -3 ?
A. 0. B. 1. C. 2. D. 3.

Céu 9. Cho hinh thang ABCD c¢6 day nho AB va hai canh bén vubng goc véi nhau. Ké
AH L CD(H eCD). Dang thirc nao sau day 1a ding?

A. AH? = HD.HC. B. AH? = AD.BC.
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C. AH (DC—AB)zAD.BC. D. AH.DC = AD.BC.
Cau 10. Cho hinh vudng ABCD. Goi M 14 trung diém ciia BC. Gia tri cua sinAMD Ia

A2 B3 C. ﬁ. D. ﬁ.

5 5 2 5

Cau 11. Cho tam giadc ABC c6 AB=14cm; AC =35cm, duong phan giac AD bang
12cm. Dién tich cua tam giac ADC la

A. 588 cm?. B. 440 cm’. C. 84 cm’. D. 168 cm’.

Cau 12. Cho tam gi&c ABC, vé hinh binh hanh AMON sao cho
M e AB;0 €BC;N € AC. Biét S,,, =a°;S,.. =b’(dvdt). Dién tich S cua hinh binh
hanh AMON bing bao nhiéu ?

A. S =ab. B. S = 2ab. C.5=05(a*+b*). D.S=(a’+b*).

Cau 13. Cho tir gisc ABCD ngoai tiép (O; R) c6 AB =130cm; BC =110cm;

AD =90cm. Khi d6 d¢ dai canhCD la

A. 60cm. B. 70cm. C. 80cm. D. 100cm.

Cau 14. Cho hai duong tron (O; R) va (0'r) tiép xtic ngoai tai A va cung tiép xuc véi
duong thang d 1an luot tai cac tiép diém S va T. Khi d6 do dai AT bang

2R\/_ 8. 2rdR c 4R%r 5 ARr?
\/F JR+T "JR+r "JR+r

Cau 15. Cho hinh vudng ABCD c6 canh 1a 30 cm. Trén canh AB liy hai diém E,G
sao cho AE =BG =x(cm) va diém E nam giita hai diém A va diem G. Qua E k¢
duong thang vudng goc véi AB cit CD tai F. Qua G ké duong thing vudng goc véi
AB cat CD tai H. Nguoi ta gap hinh vuong theo hai canh EF va GH sao cho canh AD
trung voi canh BC nhu hinh v& d¢ tao thanh hinh lang try dimg khuy¢t day. Tim X d¢ thé
tich hinh lang tru 16n nhat.

A - E G B A=B E
G
.‘;0(?771, —
D F H c AN
H
A. 10 cm. B. 3cm. C. 15cm. D. 5cm.

Céu 16. Trong mot dé thi c6 3 bai toan (bai 1, bai 2, bai 3). C6 25 thi sinh tham gia giai
dé, mdi thi sinh déu da giai dugc it nhat mot trong 3 bai toan do. Blet rang, trong so thi
sinh khong giai duoc bai 1 thi s6 thi sinh da giai dugc bai 2 nhiéu gip hai lan s6 thi sinh da
giai dugc bai 3. S6 thi sinh chi giai dugc bai 1 nhiéu hon sé thi sinh giai duoc bai 1 va
thém bai khac 1a mot thi sinh. SO thi sinh chi giai dugc bai 1 bang s6 thi sinh chi giai dugc
bai 2 cong vai sb thi sinh chi giai dugc bai 3. Hoi ¢6 bao nhiéu thi sinh chi giai dugc bai 22
A. 4 thi sinh. B. 5 thi sinh. C. 6 thisinh. D. 8 thi sinh.
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II. PHAN TU LUAN: (4 cau; 12,0 diém)
Cau 1 (3,0 diém).

a) Tim céc s6 nguyén duong X, y théa man y* +2y—3=x*-3X.

b) Cho hai s6 ty nhién a,b théa man b>a va (2a—1)° =12b* - 4ab—a?,

Chung minh rang: 6b+a 12 mot sd chinh phuong.
Cau 2 (4,0 diém).
a) Cho céc sé thuc a;b;c thoa man l+1+£: a T b + ¢

a b ¢ b+c c+a a+b

1 1 1
+ +
b+c c+a a+b
Tinh gia tri caa biéu thuc: P = abc.

=1 (véi abc = 0; (a+b)(b+c)(c+a)=0).

b) Giai phuong trinh: X° —4x* +3x+2=(2-x)Ix" - x* .
x> —y? +3x—12y + 7 =3x* —6y°
(y=3) +(x+3) =(2x+1°

5

c¢) Giai hé phuong trinh: {

Ciu 3. (4,0 diém).

Cho (O;R) va diém A c6 dinh sao cho OA = 2R, dudng kinh BC quay quanh tim O sao
cho tam giac ABC la tam giac nhon. Puong tron ngoai tiép tam giac ABC cat dudng
thang OA tai diém tha hai 1a I. Cac duong thang AB, AC cit dudng tron (O;R) lan luot

tai diém tht hai 1a D va E. Goi K 1a giao diém cia DE véi OA
a) Chung minh rang AK.Al = AE.AC.
b) Tinh do dai doan thang AK theo R.

¢) Chimg minh tim dudng tron ngoai tiép A ADE ludn thuoc mot duong cb dinh khi

duong kinh BC quay quanh tdam O sao cho tam gidc ABC thoa man la tam giac nhon.

Cau 4 (1,0 diém).
Véi a,b,C 1a cac sd thyc duong théa man ab+bc+ca+abc = 2.

Tim gi4 tri 16n nhat cta biéu thuc: M =

a+1 b+1 c+1

2 + 2 + 2 )
a+2a+2 b°+2b+2 c°+2c+2

Thi sinh khong dwoc sw dung tai liéu. Can bo coi thi khong gidi thich gi thém.

Trang 3/3



PHONG GD&DPT HA HOA

|. Mot s6 chii § khi cham bai tu luén.

~ Mon: Toan
HUONG DAN CHAM CHINH THUC
(Huong dan cham co 07 trang)

KY THI CHON HQC SINH GIOI CAP HUYEN
LOP 9 THCS NAM HOQC 2023 — 2024

- Hudng din chdm thi duéi ddy dwa vao 1oi giai so luge ctia mot cach. Khi chim thi
giam khdo can bam sat y€u cau trinh bay 101 giai day du, chi tiét, hop logic va co thé

chia

nho dén 0,25 diém.

- Thi sinh 1am bai theo cach khac v6i huéng din chim ma dung thi t6 chidm cin thong

nhat

cho diém tuong tng voi thang diém ctiia hudng dan cham.

- Piém bai thi 14 tong diém cac cau khong lam tron sb.
II. Pap 4n — Thang diém.

Phin

I. TRAC NGHIEM (8,0 diém).

Moi cau trac nghiém ding dwge 0,5 diém

Cau |1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16
PAn|/A |C |B |C |C |C |[D |[C |[C |A |D |B |B |[B |A |C
Piém | 05/05/05/05/05/05/05/05[05[05[05]05 |05 05|05 |05
Phan II. TU LUAN (12,0 diém).
Cau NOI DUNG Diém
a)Tim cac s6 nguyén duong X, y théa man y* +2y—3=x> —3x. 1,5
PT <:>4y2+8y—12:4x2—12x<:>(2y+2)2—(2x—3)2:7 05
Cau | < (2y+2x-1)(2y-2x+5)=7 ’
1 [Véi x, y nguyén duong thi 2y +2x—1>0.
2y +2x-1=1 2y +2x-1=7
30 | Néntaco Y ic 177 . 0,5
Piem 2y —-2X+5=7 2y -2x+5=1
. 2y +2x-1=1 4x-6=-6 x=0 .
Truong hop 1: = & (loai).
2y —2x+5=7 2y +2x-1=1 y=1
2y +2x-1=7 4x—-6=06 X=3
Truong hop 2: y < < (TM). 05
2y —2x+5=1 2y +2x-1=7 y=1
Vay phuong trinh ¢6 nghiém 1a (x;y)=(3;1).
b) Cho hai s6 tu nhién a,b théa man b>a va (2a—1)2 =12b* —4ab-a’. =
Chung minh rang: 6b+a 12 mot sé chinh phuong. ’
Taco (2a—1)° =12b*> —4ab—a® < (2a—-1)° =(2b—a)(6b +a) 0,25
Vi (2a-1)° 1a s chinh phuong 1¢ nén 2b—a;6b+a 1a c4c sb tu nhién 005
—a lé ’
Goi d =(2b—a; 6b+a) v6i deN*=d I¢. 0,25
Suv ra 2b—a5d:> 6b—3a2d:>4a:d 02
YT 6b+aid ~ |6b+aid ' 12
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2b—a:d
6b+a:d
suy ra (2a—1)25d2 =2a-1=4a-2:id >4a—(4a-2)id = 2id =d e{L;2}
Ma d lé nén d =1. Hay (2b—a; 6b+a)=1.

Mait khac { = (2b—a)(6b+a)id?

0,25

Tir d6 suy ra 2b—a;6b+a déu la s6 chinh phuong.
Vay 6b+a la mot sé chinh phuong.

0,25

Cau

4.0
Piém

a) Cho céac sb thuc a;b;cthoa man E+1+1: a D +C
a

+ =4
¢ b+c c+a a+b

1 1 1
+ +
b+c c+a a+b
Tinh gi4 tri cua biéu thuc P = abc.

=1 (v6i abc = 0; (a+b)(b+c)(c+a)=0).

1,0

Taco

a b ¢ 4 a +1+ b +1+ ¢ +1=7

+ + =4=
b+c c+a a+b b+c c+a a+b

:>(a+b+c)( 1 + 1 + 1 j:?
a+b b+c c+a

0,25

1 1
+ + =
b+c c+a a+b

Suyra a+b+c=7 (1) (vi 1)

Mat khac tu §+%+%:4:>ab+bc+ca:4abc (2)

0,25

., 1 1 1
Ta lai co - + =
b+c c+a a+b

= (a+b)(b+c)+(b+c)(c+a)+(c+a)(a+b)=(a+b)(b+c)(c+a)
Hay a® +b* +c” +3ab+3bc+3ca=(a+b)(b+c)(c+a)

1

< (a+b+c) +ab+bc+ca=(a+b)(b+c)(c+a)

& (a+b+c) +ab+bc+ca=(a+b+c)(ab+bc+ca)-abe (3)

0,25

Tu (1); (2) va (3) suy ra 77 +4abc = 7.4abc — abc = 23abc = 49 = abc = %

0,25

b) Giai phuong trinh: X° —4x* +3x+ 2 =(2-x)Ix* = x* (*)

1,5

PT (*) © X°—4x* +4x—x+2=(2-x)Ix* = x*
<:>x(x—2)2—(x—2)+(x—2)3 x'=x* =0

<:>(x—Z)(xz—2x—1+\3/x4—x2)=0

0,25

TH1: x—-2=0&<x=2

0,25

TH2: x* —2x-1+:/x* —=x* =0
Ta coé x=0 khdng la nghiém cua phuong trinh.
Vi X #0chia ca 2 vé ciia phuong trinh cho X ta dugc:

x—1—2+ 3{x—1 =0.
X X

0,25

bat 3/x—§ =y taco PT: y3+y—2:0<:>(y—1)(y2+y+2):0

0,5
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2
oy-1=0y=1 {Do y2+y+2=(y+%j +£>OJ

Cau

4.0
Piém

X_l+\/§
V6i y=1= x-S =1=x —x-1=0 2_ (™)
X X_l_\/g
2 0,25
Vay tap nghiém cia phuong trinh 1aS = {2; 1_2\/5 ; 1+2\/§}.
X -y +3x-12y +7 =3x> -6y (1
c¢) Giai hé phuong trinh . . . ( ) 1,5
(y—3) +(x+3) =(2x+1) (2)
Tu PT(1) taco (x—l)3 :(y—2)3 ox-l=y-2<y=x+1 (3) 0,25
Thay(3) vao(2)ta dugc pt: (x+1-3) +(x+3)” = (2x+1)° 0,95
& (x=2) +(x+3)" =(2x+1)° () ’
bat a=x-2;b=x+3=a+b=2x+1 thay vao (*) ta dugc
a’+b° =(a+b)5
< a’ +b° =a° +5a‘b+10a°b® +10a°b® + 5ab* +b°
< 5a'b+10a’b?® +10a’b® + 5ab* =0 05
< 5ab(a’ +2a’h+2ab”> +b*) =0 ’
<:>5ab[(a+b)3 —ab(a+b)}=0
& 5ab(a+b)(a’ +ab+b’)=0
+)Voi a=0=x-2=0=x=2suyra y=2+1=3.
) Voi b=0=x+3=0=x=-3suyra y=-3+1=-2.
+) Véi a+b:0:>2x+1=0:>x=—1 suy ra y:—1+1:£
2 2 2 0,5
+)Véi a®+ab+b’=0=a=b=0=>x-2=x+3=0(vd Ii).
11
Vay S = (2;3);(—3;—2);(——;—)
2 2
Cho (O;R) va diém A cb dinh sao cho OA=2R, duong kinh BC quay
quanh tam O sao cho tam giac ABC la tam gidc nhon. Dudng tron ngoai
tiep tam gidc ABC cat duong thang OA tai diém thir hai la I. Cac duong
thang AB, AC cat dudng tron (O;R) 1an luot tai diém tha hai la D va E.
Goi K 1a giao diém cta DE véi OA 4,0

a) Chting minh raing AK.Al = AE.AC.

b) Tinh d6 dai doan thang AK theo R.

¢) Ching minh tdm dudng tron ngoai tiép tam gidc ADE ludn thudc mot
duong c6 dinh khi duong kinh BC quay quanh tdm O sao cho tam
gidc ABC thoa man la tam giac nhon.
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a) Ching minh ring AK.Al = AE.AC. 1,5
Ta c6 tir gidc BDEC noi tiép = ABC = AED = AEK (1) 0,25
Ta lai co tir giac ABIC ndi tiép = ABC = AIC (2) 0,25
T (1) va (2) suy ra AIC = AEK 0,25
Ma CAI chung 0,25
AE Al
= AAEK «»A AIC(g.g) > —=—= AK.Al = AE.AC 0,5
AK AC
b) Tinh d6 dai doan thang AK theo R. 1,5
Xét ABOI va AAOCc6 IBC = IAC;BOI = AOC = ABOI «»AAOC(g.g9) | 0,25
B0l _ 5 9B0C _RR_R_ Ai-aoro1=2r+R-2R | o35
OA OC OA 2R 2 2 2
Ké tiép tuyén AN cta (O;R). 0s
Dé& c6 AAEN «>AANC(g.g) = AN? = AE.AC ’
Xeét tam giac AON vudng tai N ¢0 0.25
AN? = AO* —ON? =4R* —R* =3R* = AE.AC = AN* =3R’ ’
A . AE.AC 3R* 6R . 6R
Theocaua)taco AK = N 5R == . Vay AK =< 0.25
2
¢) Ching minh tdm duong tron ngoai tiép tam giac ADE ludn thude mot
duong co dinh khi duong kinh BC quay quanh tdm O sao cho tam 1,0
gidc ABC thoa man la tam giac nhon.
Goi F la giao cua dudng tron ngoai ti€p tam gidc ADE véi Al. 0.25
Tac6 AFD = AED (géc ndi tiép cing chin cung AD) ’
Ma AED = ABC ( BDEC ndi tiép) 0.95
AFD = ABC . Suy ra tir giac BDFO ndi tiép ’
= AF.AO = AD.ABva AN? = AD.AB = AF.AO = AN”?
2 2 0,25
AR - AN _ 3R _ 3R
AO 2R 2
Do AF khong doi, ma Aco dinh nén F ¢6 dinh. Vdy tm dudng tron ngoai
tiép tam gidc ADE ludn thudc duong trung truc cua doan thang AF co 0,25

dinh.

Trang 7/3




Cau

1,90
Piem

Véi a,b,¢ 1a cac s6 thuc duong thoa man ab +bc +ca +abc = 2. Tim gia

(x+y)(y+2)(z+x) 83 43 4

tri 16n nhét cua biéu thirc M = 2a+1 + 2b+1 ZC+1 LI
a+2a+2 b°+2b+2 c°+2c+2
Ta co: ab+bc+ca+abc=2 < (a+1)(b+1)(c+1)=(a+1)+(b+1)+(c+1)
1 1 1
+ + =1viab,c>0
T ar)(b+1) (b+l)(c+l) (c+1)(a+l)
TR 1
_ a+21 N b+21 N C+21 __a+l . b+l ¢+l
(a+1)"+1 (b+1)"+1 (c+1)'+1 4, 1 1+ 1 1+ 1
(a+1)® ~ (b+1)° ~ (c+1)* | 025
Détlzx 1=y l=z
a+l b+1 c+1
Khido: xy+yz+zx=1va M = AN A
a0 Xy y - Ve 1+x% 1+y? 1+7°
Taco: 1+ x> =xy +yz+zx+Xx* =(x+2z)(x+Y)
Tuong tw 1+y* =(y+x)(y+2); 1+2°=(z+x)(z+Y)
Khi dé
X y z x(y+z)+y(z+x)+z(x+y)0
M = + + = 25
(x+y)(z+x) (x+y)(y+z) (z+x)(y+2) (x+y)(y+2z)(z+x)
O 2(xy+yz+x) 2
(x+y)(y+z)(z+x) (x+y)(y+z)(z+x)
D¢ dang chting minh dugc (x+y)(y+2z)(z+x)>8xyz
= 9(x+y)(y+2z)(z+x)=8(x+y)(y+2z)(z+x)+8xyz
0,25
< 9I(x+y)(y+2)(z+x)=8(x+y+2z)(xXy+yz+2x)
SI(x+y)(y+z)(z+x)28(x+y+z). (Vi Xy+yz+2x=1)
Mit khac: (x+y+z) > (xy+yz+zx):(x+y+z)223<3x+y+zzJ§
(x+y)(y+z)(z+x)>8xf:>(x+y)(y+z)(z+x)>¥
N 1 < 9
(x+y)(y+2z)(z+x) 8y3 0,25
M- 2 L1893

. 1
Dau "=" xay ra <:>X=y=2=£<:>a:b:C:\/§—1
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Huéng dan Céu 16:

Goi a s thi sinh chi giai duoc bai 1, b 13 s6 thi sinh chi giai dugc bai 2, ¢ 1a s6 thi sinh chi
giai duogc bai 3, d 13 sb thi sinh giai dwgc 2 bai bai 2 va bai 3 nhung khéng giai dugc bai 1.
Khi d6 sb thi sinh giai dugc bai 1 va thém it nhat mot bai trong hai bai con lai (bai 2 va bai
3) la:

25—a—-b-c-d

TU gid thiét tacob+d =2(c+d); a=1+25-a-b-c-d vad a=b+c.
4b+c =26 b<7 b<7

Suy ra = = =b=6c=2
d=b-2c>0 ~|8b+2c=52  |52<9%

Daép s6 6 thi sinh

Trang 9/3



PHONG GD&PT TP VINH KIEM TRA HQC SINH GIOI LOP 9

Mon thi: Toan
TRUONG THCS PANG THAI MAI Thoi gian 1lam bai: 150 phat

Bai 1 (4,0 diém).

2
a) Cho biéu thic A= —x X “x Rat gon B =1—+/2A—4+/x +1 v&i 0<X<l
x+f+1 X—/x+1 4

b) Cho x,y,z 1a ba s6 thuc duong théa man x—2y+z=0. Ching minh rang;

1 1 2

+ = .
Yx+y  Jfy+dz Vx+z
Bai 2 (6,0 diém). a) Giai phuong trinh 3x? +6 =9x—2xy/X—2 .

b) Giai phuong trinh (X —2)vX—1+(x+3)Vx+4 =x*+X.
¢) Tim nghiém nguyén cua phuong trinh: 2x* +7y* = 61+4x.

d) Cho hai s6 nguyén duong a,b théa man a>b va a’+b’+1=2(ab+a+b). Ching minh
a,b 1a hai s6 chinh phuong lién tiép.

Bai 3 (2,0 diém). a) Cho a,b>0,ab=1. Chitng minh rang

\/2(a2+1)+\/2(b2+1) <2(a+b).
b) Cho ba s khong am a,b,c. Ching minh rang:
a®+b®+c 23abc+%\(a—b)(b—c)(c—a)\

Bai 4 (7,0 diém). Cho tam giac nhon ABC duong cao AH . Goi E,F 1a cac diém 1an luot
thudc cac tia HC,HB sao cho ZEAB=/FAC =90°.

a) Chirng minh HB _HF_FB
HC HE CE’

b) Goi P thudc doan thing AH (P = A;P=H). Trén tia dbi cua tia PE ldy diém M sao
cho BM =BA. Trén tia ddi ctia tia PF 1dy N sao cho CN =CA. Qua C v& dudng thang
vudng goc voi PF cét duong thang AH tai K. Ching minh BP L KE .

¢) Cac duong thang BM,CN cit nhau tai S. Chimg minh SM =SN .

Bai 5 (1,0 diém). Cho nam sb nguyén duong d6i mot phan biét sao cho mdi sé trong ching
khong c6 udc nguyén té nao khac 2 va 3. Chang minh riang trong nim sé do ton tai hai sb
ma tich caa chiing 13 mot sé chinh phuong.

Hét



DAP AN

Bai | Cau bap an Piém
1 a Rut gon A=2x 1
Thay vao 05
B=1-+4x—4/x+1
=1-[2x -1
=1-(1-2Vx) 0,5
= 2%
b) |Taco 2y=x+z 0,5
<:>(x+z)+2(\/ﬁ+\/ﬁ+\/§)=2y+2(\/ﬁ+\/y_z+\/§)
0,5
c>(\/§+ z+2\/§)(\&+«/§):2(\/§+\/§)<\/§+\/§)
o \/;+\/E+2\/§ 2
(Vo) +7) 0.5
1 1 2
= + =
\/§+\/§ \/§+«/E Ix++2 0,5
) a DKXD: x>2. 0,25
Phuong trinh da cho twong duong véi 05
AX* —8X+4=X> —2XX—2+X—2 ’
<:>(2x—2)2:(x—\/x—2)2
[ 2X—2=X—/X—
- X X—+VX—2 0,25
_2x—2:\/x—2—x
_x—2:—\/x—2(1)
=
| 3X-2=+x-2(2)
Véi x=2,VT (1)=0=>VP(1) 05
Pé (1) xay ra thi x=2.
Phuong trinh (2) twrong duong véi 05
3(x-2) VX 2+4=03(x—2-1) +5/x—2+1=0
(v6 nghiém vi vé trai duong véi moi x>2.
Vay tap nghiém cua phuong trinh dé cho la: S ={2}.
p | Picu kién x>1. 0.25
(1)c>(X—Z)(\/x—l—2)+(x+3)(\/x+4—3):x2—4x—5 0,5




& (XJXZ__)S:;) + (X\/_%X:BB) =(x—=5)(x+1)

<:>(x—5)( X2 X+3 —x—1j:o

+
IX=1+2 x+4+3

X=5
< x=2 X+3
+ =Xx+1(2
x-1+2 x+4+3 (2)
X—2 x—1 x—1 X+3 X+3
Ta co < < : < 0,25
IX=1+2 x-1+2 2  x+4+3 3
Suy ra VT(2)<X_1+X;3:5X6+3<6X+6:x+1:VP(2).
Do d6 (2) vo nghiém.
Viy tap nghiém cua phuong trinh dé cho 1a: S ={5}.
2X° +7y? =61+4x 0,5
<:>2(x—1)2+7y2:63
=7y*<63=y*<9
y y 0.5
= y* e{0;1;4,9}
Ma 65 1¢, 2(x~1)° chinnén = y* € {19} . 0,25
THI1: y? =1:>(x—1)2 =28 (loai). 0,25
. 2 = — 2 = =4+3: X =
TH2: y*=9=(x-1) =0=y=43;x=1 0.25
Vay (xy)e{(13):(L-3)} 0,25
- 2 a—b-1Y 0,5
a’+b’+1=2(ab+a+b)<=(a-b-1) =daca= 5 ’
2
a2+b2+1=2(ab+a+b)<:>b=(a_s+lj
Suy ra a, b déu chinh phuong. Lai c¢6 a-b+l a-b-l_, . a,b 13 hai 6 0,5
chinh phuong lién tiép.
Theo bat dang thirc AM-GM, ta co: 05
2 0 2 3 3 2a+a+b 3a b
\/Z(a +1)_\/2(a +ab)_\/2(a+b)a—\/Za(a+b)sT—?+E.
a 3
Tuong tu, ta c6 ,/2(b* +1) <=+ = 0,25
g tu, ta co ( ) >t
Do d6 \/2(a2+1)+\/2(b2+1) <2a+2b=2(a+b). Dang thic xdy ra khi va chi | 0,25

khi a=b=1.




Ta co [a—b|<|a|+|b|=a+b. 0,25

Tuong tu [b—c|<|b|+|c|=b+c;|c—a|<|c|+|a|=c+a.

Suy ra 2(a+b+c)2|a—b|+|b—c|+|c—a|23§/|(a—b)(b—c)(c—a)| 0,25
(theo BDT Cb si cho ba s khong am [a—b|,[b—c|,|c-a]). (1)
Laico 0,25

2(a2 +b% +c? —ab—bc—ca)z(a—b)2 +(b—c)2 +(c—a)2
>3{(a-b)’ (b—c)’ (c—a)

(theo BDT C6 si cho ba s6 khong 4m (a—b)2 ,(b—c)2 ,(c—a)z). )

Nhan theo vé (1) va (2) suy ra
4(a’ +b® +c® —3abc) > 9|(a-b)(b—c)(c-a)| =a’ +b*+c® 0,25

23abc+%\(a—b)(b—c)(c—a)\

Déu bang xay ra khi a=b=c

a) Xét tam giac ABE vuong tai A, duong cao AH: HB.HE = AH? 0,5

Xét tam gidc ACF vuong tai A, dudng cao AH: HC.HF = AH? 0,5

Tu day ta suy ra HB.HE = HC.HF 1
HB HF HF-HB FB 1

= = = -
HC HE HE-HC CE




Goi J 1a giao diém cua KB va EM; I 13 giao diém ctua KC va FN.

0,5
Xét tam gidc KFC: KH, FI 1a cac duong cao nén P 1a tryc tam.
Khi d6 AHPF «» AHCK (g.g): HP.HK = HF.HC
Lai c6 HF.HC = HE.HB = HP.HK = HE.HB = AHBK «» AHPE (C.g.C) . 0.5
= /KBH = ZHPE = ZJKP + ZKPJ = ZJKP+ ZKBH =90° = EJ 1 BK 0,5
Suy ra P cling 1a tryc tdm tam giac KBE.
Do d6 BP 1L KE 0.5
Ta c6 BM = BA= BM? = BA’ = BH.BC = BJ.BK = BM 1 MK 1.0
= KM? = KJ.KB = KI.KC = KN? 0.5
= KS?* ~KM? =KS® —~KN? = MS = NS 0.5
Bai 5- Theo nguyén 1y Bi rich 18, 5=2.2+1 nén trong ndm sb co ba s6 c6 liy 0,5
thira ctia 3 cung tinh chén 1¢.
Vi 3=2.1+1 nén trong ba s6 nay lai ¢6 hai s6 ma l{iy thira ciia 2 cliing tinh chin
1¢.
Khi d6 hai s6 ndy c6 tong lily thira ctia 2 hay 3 déu chin nén tich 13 s6 chinh

0,5

phuong. Tir d6 ta c6 diéu phai chtirng minh.




PHONG GD&PT LAM THAO PE THI CHON HQC SINH GIOI LOP 9 CAP HUYEN
NAM HOC 2023 — 2024
MON THI: TOAN
Thoi gian lam bai: 150 phit khéng ké thoi gian giao dé
(Dé thi gom 03 trang)

PE CHINH THUC

I. TRAC NGHIEM KHACH QUAN (8,0 diém ): Hay chon phwong an tra 10i ding
Cau 1. Cho a,b 1a cac sb tu nhién thoa man +/23++/448 =+/a ++/b . Khi d6 a2 +b? bing

A. 305. B. 65. C.11. D. 263.
Cau 2. Cho f(x):\/1+%+ﬁ. Biéu thitc T = f(2)+ f(3)+ f () +...+ f (100) 0
X+
gié tri bang
A 9949 5 9849 o 20097 5, 20299
100 100 202 202
Cau 3. Cho biéu thirc P = */xj/l_ ‘3‘ v X2_3 . Khiing dinh nao dudi day dang?
X_ —
A. P=—1khi 3<x<T7. B. P=—1khi 3<x<7.
C. P=—1khi x>7. D. P=-1khi x#3.
Cau 4. Gia tri 16n nhat ciia biéu thire P = x+/9-2x +(3-x)v/2x+3 véi 0<x<3 Ia
A. 7 +24/5. B. 2+ 24/5. C. 6/3. D. 3./6.

CAu 5. Cho hai dudng thang: (d) : y :%X+g va(d):y= —%X+% .Goi A lagiao diém cua

2 duong thang trén, B va C lan luot 14 giao diém cta (d) ;(d’) véi truc hoanh. Khi d6 BAC

bang
A. 125°. B. 135°. C. 134°. D. 136°.
CAu 6. Trén mit phing toa @ Oxy cho ba duong thang (d,):y :%X—g, (d,): y:%lx—g,
(d,):(3m+2)x—2my=0. Gié trj cia m dé ba duong thang da cho dong quy la
AL B. 1. c.lwaZ D. 2,
2 2 2 3 3

Cau 7. Biét diém M (X,;Y,) la diém ma duong thang y =(2m—3)x+4m—3 ludn di qua véi

moi gia tri cia M. Gia tri ciia biéu thac A= Xg + yg béng

A. 36. B. 19. C. 19. D. 18.
Cau 8. Gié trj cia m dé ba diem A(-1-8), B(2;1), C(-2;19-3m) thing hang
A. m=14. B. m=12. C. m=13. D. m=10.

Cau 9. Cho tam giac ABC vuong tai A, biét AB =6cm, AC =4cm, dudng cao AH. Ké HE
vuong goc véi AB. D6 dai HE la

A. ﬁcm. B. @cm. C. gcm. D. ﬁcm.
13 13 13 J13



Cau 10. Cho hinh chit nhat ABCD, AB=3BC;E € BC, tia AE cit duong thang CD tai F.
Chon khang dinh ding trong cac khiang dinh sau

1 1 1 1 1 1
: 2 = a2 ' 2 B. 2 = aF2 T 2"
AB® AE° 9AF 3AB° AE° 9AF
1 1 9 1 1 1
et — . D. s=—5+ >
AB° AE° AF 9AB° AE° 3AF

Cau 11. Cho tam giac AABC, B =45, A=105", BC =16cm. Do dai AB la

A. 8(\/5+\/§)cm. B. 8(\/5—\/§)cm. C. 8(\/5—1) cm. D. 16(\/5—1) cm.

Cau 12. Cho dudng tron tim O, dudng kinh AB=2R.Goi M, N lan lugt 13 trung diém cua
OA,OB. Qua M ké day cung CD, qua N ké day cung EF sao cho CD//EF (C,F cung

thudc nira dudng tron dudng kinh AB) va CMO =30°. Dién tich tir giac CDEF theo R la
R%\/15 5 R?4/13 R%\15 5 3R2/15
8 4 4 8
Cau 13. Cho duong tron tam O béan kinh R =3J2cm, duong kinh AB. Hai diém C,D
thudc 2 nira dudng tron duong kinh AB . Chu vi tir giac ACBD 16n nhét 1a
A. 242 cm. B. 20~/2 cm. C. 24 cm. D. 32cm.
Cau 14. Mot hinh hop chir nhat c6 dudng chéo 16n bang 17cm, cac kich thude cia day lan
luot bang 9cm,12cm . Thé tich hinh hop chit nhat d6 bang
A. 846 cm?®. B. 864 cm®. C. 816 cm?. D. 186 cm?®.

Cau 15. Khao sat 45 hoc sinh 16p 9A ciua mot truong THCS. Co6 30 hoc sinh thich hoc mén
Toan, 26 hoc sinh thich hoc mén Ngit Van, 32 hoc sinh thich hoc mén Tiéng Anh, 18 hoc
sinh thich hoc 2 mén Toan va Ngir vin, 24 hoc sinh thich hoc 2 mén Toan va Tiéng Anh, 20
hoc sinh thich hoc 2 mén Ngitr Van va Tiéng Anh, 5 hoc sinh khong thich hoc mon nao trong

A C.

ba mén trén. S hoc sinh thich hoc ca 3 mon Toan, Ngir Vin, Tiéng Anh 13
A. 10 em. B. 12 em. C. 16 em. D. 14em.

Cau 16. Bac An giri tién vao ngan hang 14i xuat 0,5% trén 1 thang 14i kép (1ai hang thang
khong rat ra) sau 5 nim bac An d6 rit ra dugc 323724036,6 dong (ca goc va 1ai). Hoi ban
dau bac An da gtri bao nhiéu tién

A. 250000000 dong. B. 220000000 dong.

C. 240000000 dong. D. 280000000 dong.
II. TU LUAN (12,0 diém)
Cau 1. (3,0 diém):

a) Ching minh rang néu n va n?+2 1a s6 nguyén té thi n® +2 ciing 1a s6 nguyén t6.

1 1 1 1 . .,
ﬁ+ﬁ+$:m.ﬂnhgla
Jab  +be  ac 1 1
1+c+1+a+1+b+m (\/a+\/6)(1+c)+(\/6+\/6)(1+a)

b) Cho ba s6 thuc duong a,b,c théa man diéu kién;

tri cua biéu thire: M =



Cau 2. (3,5 diém):
a) Tim nghiém nguyén X,y ctia phuong trinh: 2x* + y—15=x(5-2y)

b) Giai phuong trinh: X* +5X+5=(X+4)VX* +2X+2
Cau 3. (4,0 diém):

Cho dudng tron (O;R), va duong thang (d)cit (O) tai 2 diém A va B sao cho day
AB =R+3.Diém M di dong trén dudng thing (d) (M nim ngoai (O)), ké hai tiép tuyén
MC;MD véi duong tron (O) (C,D la hai tiép diém). MO cit (O) tai K (K nam giita M
va 0).

a) Khi OM =2R. Chtng minh tam giac MCD déu va tir giac CKDO 1a hinh thoi.

b) Goi H 1a trung diém AB. Chtng minh rang 5 diém M,C,O,H, D nam trén cing
mot dudng tron va tim duong tron nay thudc dudng thang ¢ dinh.

¢) Goi CD cat OH tai N . Chting minh dién tich tam giac NAB khong doi.

d) Qua O ké duong thang vudng goc véi OM cat MC, MD tai P va Q. Tim vi tri cia
diem M trén duong thang (d) dé dién tich tam gidc MPQ nho nhat.
Cau 4. (1,5 diém):

Cho a,b,c la cac s thuc duong thoéa man: 2a+3b+4c < 24abc. Tim gia tri 16n nhat

3 N 1 N 1

Jaa®+1 \9b?+1 16c2+1

cua biéu thuc: P =

Hova tén thi Sinh .............ccoovvveeeei e S6 bao danh ...,

Lueu y: Hoc sinh dwoc siv dung mdy tinh cim tay.



PHONG GD&PT LAM THAO
KY THI CHON HQC SINH GIOI LOP 9 CAP HUYEN
NAM HOC 2023 - 2024
HUONG DAN CHAM MON TOAN LOP 9

A. Mot s6 chu y khi cham bai

e Hudng dan cham thi dudi day dua vao 101 giai so luge ciia mot cach, khi chim thi giam khao
can bam sat yéu cau trinh bay 101 giai day du, chi tiét, hop logic va c6 thé chia nho dén 0,25
dieém.

e Thi sinh 1am bai cach khac voi Hudng dan chidm ma ding thi van cho diém t6i da, t6 chAm
can théng nhét cho diém tuong tng véi biéu diém ctia Huéng dan cham.

e Piém bai thi 12 tong cac diém thanh phan khong lam tron s6.

B. HUONG DAN CHAM
I. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém): MJdi cau diang 0,5 diém

1.A 2.C 3.B 4.D 5.B 6. A 7.C 8.D
9.A 10. A 11.B 12.C 13.C 14.B 15.D 16.C

II. PHAN TU LUAN (12,0 diém)

Cau 1. (3,0 diém):

a) Ching minh rang néu n va n®+2 1a s6 nguyén to thi n®+2 ciing 1a s6 nguyén to.
1+, .1 1
Ja b o +abe
vab Jbe Vao gpel 1 1

1+c 1+a 1+b (Va++b)(a+c) (Vb+c)(1+a)

b) Cho ba sé thuc duong a,b,c thoa man diéu kién: Tinh gia tri cua

biéu thic: M =

DAP AN PIEM

a) (1,5 diém)

+) V6in =2, tacod N°+2=4+2=6 khong phai 1a s nguyén tb, khong théa man
gia thiét bai toan.

+)Véin=3,taco N°+2=9+2=111asé nguyén td, khido n°+2=3*+2=29 | 0.
la s6 nguy@n t nén thoa man bai toan

+) Véi n 1a s6 nguyén t6 16n hon 3 thi n khong chia hét cho 3 nén n c6 cac dang
3k+1;3k+2 voi keN'.

Khin=3+1,taco n?+2=(3k +1)°+2=(9k*+ 6k +3):3ma n®+2>3suyra| O~

N® + 2 1a hop sb nén khong thoa man gia thiét bai toan.




Khin=3k+2,tacé n®+2=(3k + 2)2 +2=(9k*+12k +6):3 ma n° +2>3 suy
ra N° + 3 13 hop s6 nén khong thoa méan gia thiét bai toan.

+) Vay dé n va n® + 2 déu la cac sb nguyén td thi n = 3, khi d6 n° +2 =29 1a sb
nguyén to

0,5

b) (1,5 aiém)

1
Taco\/_ \/_ \/_ \/_<:>\/_+\/_+\/_ 1

0,25

1+a=a++/ab ++/bc ++/ac = a(Va+vb)+c(Va+vb)=(Va+vb)(Va+c)
1+b:(\/5+\/5)(\/5+\/E);1+c:(\/5+\/E)(\/5+\/E)

0,5

b b
(Va++e)(¥b++e)  (Va+b)(va+ve) (va+b)(vb+e)

2\/abc
(B[]

\/%(\/5+\/5)+\/E(\/6+\/E)+\/§(\/5+\/E)+2m
(Va+vb)(vb ++c)(va++c)

M =

0,25

Jab (¥a b )+ Jbe (b +& )+ Vac (Va -+ ) 2abe
\/%(\/5+\/5)+b\/6+c\/_+a\/€+c a +2+/abc
Jab (Va +b)+c(va+b)+e(va+b)

(Va + VB )(a +o + a6 + 4Bc) = (v +¥B) (VB + v& ) (42 + 46

(Ve
(BB ) )
(Va+b)(vb++e)(va++c)

- -
I

- -
[
O

0,5

Cau 2 (3,5 diém):
a) Tim nghiém nguyén X, Yy cua phuong trinh: 2x* +y-15=x(5-2y)

b) Giai phuong trinh : X* +5X+5 = (X+4)VX* +2X + 2

DAP AN

PIEM

a) (1,5 diém): Ta co
2x° +y—-15=x(5-2y) < 2X* + X+ 2xy + Y -6x—-3=12 < (2x+1)(x+y—3)=12

0,5

Taco 2x+1; x+y-31aU(12); 2x+1 1¢ ta cd bang sau
2x+1 -3 -1 1 3
X+y-3 -4 -12 12 4
X -2 -1 0 1
y 1 -8 15 6

0,75

5




Phuong trinh ¢6 4 nghiém  (x; y) € {(-2;1); (-1;,-8);(0;15); (1;6) } 0,25

b) (2,0 diém)

Diéu kién: X2 +2x+2>0 < (x+1)2 +1>0 (VxeR)

(2)<:>x2+5x+5—3(x—4)=(x+4)(\/x2+2x+2—3) 05

(x+4)(x* +2x+2-9)
VX2 +2X+2+3

(x+4)(x2 +2x—7)]

& X +2x=T=(x+4)(V¥ +2x+2-3) & X +2x 7 =

(x+4)(x2 +2x—7)

X +2X—T= <:>(x2+2x—7){1— -

X +2x+2+3 X2+ 2x+2+3
x> +2x-7=0 (*)
< X+4)(x*+2x-7 0,5
| beaeeae) oo
X2+ 2x+2+3
X=-=14+2+2 .
Giai phuong trinh (*): x¥*+2x-7=0& V2 (ki€m tra ca 2 nghiém
x=-1-22 0,5
déu thoa mén
Giai phuong trinh (+%): — X4 _4

\/x2+2x+2+3_
SAUX+2X+243=x+4 > VXP+2X+2 =x+1

x>-1 Xx>-1
<9, , = =>Xed
XS4+ 2X+2=XxX"+2x+1 2=1

Vay tap nghiém cua phuong trinh 1a S = {—1+ 2J2;-1-22 } 0,5

Cau 3. (4,0 diém):

Cho duong tron (O;R), va dudng thing (d)cit (O) tai 2 diém A va B sao cho day
AB =R+3.Piém M di dong trén duong thing (d) (M nim ngoai (O)), ké hai tiép tuyén
MC;MD véi duong tron (O) (C, D 1a hai tiép diém). MO cét (O) tai K (K nam giita M
va O).

a) Khi OM =2R. Ching minh tam gidc MCD déu va tr giac CKDO 1a hinh thoi.

b) Goi H 1a trung diém AB . Chting minh rﬁng 5 diém M,C,0O,H,D nam trén cung mat
dudng tron va tam dudng tron nay thudc dudng thang cb dinh.

¢) Goi CD cit OH tai N. Chirng minh dién tich tam giac NAB khong doi.

d) Qua O ké duong thang vudng goc véi OM cat MC,MD tai P va Q. Tim vi tri ciia diém
M trén duong thang (d) dé dién tich tam gidc MPQ nho nhét.




PAP AN PIEM
o
M A B
C
a) (1,0 diém)
Xét tam gidc vudéng MOD vuéng tai M Sin DMO = ob = R = 1 suy ra
MO 2R 2
/DMO =30° = /DMC =60° ma MC =MD, suy ra AMCD d&u 0.5
OD =0K =R, 2DMO =30° = /DOK =60° suy ra ADOK d&u
Vi ADOK déusuyra OD=DK =KC=CO=R nén ti giac CKDO lahinhthoi| 05
b) (1,0 diém)
P
N
Goi | 1a trung diém MO do ZMDO = /MCO = ZMHO =90’
suy ra Cl =DI =HI =0l =Ml :%MO suy ra 5 diém M,C,H,0,D nim trén
0,5

duong tron tam | duong kinh MO




2
Tacé OH =+/OB2 — HB? =\/R2_[R_*/§j _

R
2 2

R

K¢ IF L MB thi IF =%OH =— suyra | chay trén duong théng(dl) ¢d dinh song

4
song voi (d ) cach duong thang (d ) mot khoang bang % khong dbi.

0,5

¢) (1,0 diém)
Goi MO cat CD tai E tac6é MO LCD, AOEN dong dang véi AOHM
suy ra OH.ON =OE.OM ma OE.OM =0D? =R?

2
= OH.ON =R* = ON =%:2R:> NH =ON - OH =2R—§=37R

2

2
SNAB :%AB.NH :%_R\/é.?’?R: 3R \/§

(khong doi)

0,5

0,5

d) (1,0 diém)
Ta cd OP =0Q, AMOQ vudng tai O, OD L MQ

suy ra OQ.OM =OD.MQ; MD.DQ =0D? =R?

Swpo :%PQ.OM =0Q.OM =0OD.MQ = OD(MD + DQ)

Swpo = R:2/MD.DQ = R.2v/R? = 2R?(const)

Min(Sypq ) = 2R? <> MD = DQ = R, tirc diém M thuc dudng thang (d) sao cho
OM =R+2

0,5

0,5

Cau 4 (1,5 diém): Cho a,b,c la cac sb thuc duong théa man 2a-+3b+4c < 24abc.
3 1 1

Tim gia tri 16n nhat ciia P = + +
Jaa? +1 \Job?+1  16c? +1

DAP AN

PIEM

1 1 1

2a+3b+4c <24abc & + +
12bc 8ac 6ab

<1

bat
1 1 1 1

=X,—=Y,—=17;X,Y,2>0; + +
3b 4c 12bc 8ac 6ab

= y;i:>2a:1;3b:£;4c:1
4c X y z

<l=xy+yz+2x<1

1
2a
1
— =X
2a

30

0,25




3 1 1

P= + + = 3 + y + :
2 2 2 2 2 2
[ o o s
X y z
0,5
P< 3 + y + : =Q
\/x2+xy+yz+zx \/y2+xy+yz+zx \/22+xy+yz+zx
3X y z
P<Q-= + +
\/(x+y)(x+z) \/(x+y)(y+z) \/(x+z)(y+z)
o 3X N 3y N 3z
\/(x+y)(x+z) \/(x+y).9(y+z) \/(x+z).9(y+z)
3x( 1 1 3yl 1 1 3z| 1 1
S Eerevhtwrped i = Y
Q 2(x+y+x+zJ+2{x+y+9(y+z)}+2{x+z+9(y+z)} 05
M:3(x+y)+3(y+z)+3(x+z):§
2(x+y) 18(y+z) 2(x+z) 6
S
X,Y,2>0,xy+yz+zx=1 34
Max(P):§<:> x’=’y:z’ <:>X=£'y=zzi:> bzﬁ 025
° X+y=X+2=9(y+12) V3’ V3 > |
y=x+z=9(y s
4
...................................... HET ..o,




HUONG DAN CHAM TRAC NGHIEM MON TOAN LOP 9

I. TRAC NGHIEM KHACH QUAN( 8 diém ): Hay chon phwong 4n tra loi ding

Cau 1. Cho a,b 1a cac sb tu nhién thoa man +/23++/448 =+/a ++/b . Khi d6 a2 +b? bing
A. 305. B. 65. C. 11. D. 263.
Hudéng din

V234848 = /23487 = (4+\/7)2 =4++7=\16 +7 =Ja++vb=a=16;b=7= a?+b? =305

Cau 2. Cho f(x):\/1+i2+%. Bidu thitc T = £ (2)+ f(3)+ f (4) +....+ f (100) c6

X" (x+1)
gi tri bang
9949 g 9849 . 20097 D, 20299
100 100 202 202

Hudéng din

fx)= 1+L2+ ! ~ = (1+lj _2+ 1 2\/[“_1} _2.x+1' 1 +( 1 j
o (x+1) X X (x+1) X x x+1 {x+1

2
- J[—ILJ INEREN
X x+1 x x+1 x x+1
Do do6
T:1+l—1+1+£—1+1+1—l+ ..... +1+i— ! +1+ L1 =99 l—L:M
99 100 100 101 2 101 202
Cau 3. Cho biu thirc P = ‘/Xj/l_ : v X2_3 . Khéing dinh nao dudi day dang?
X_ —
A. P=-1khi 3<x<T7. B. P=—1khi 3<x<7.
C. P=—1khi x>7. D. P=—1khi x=3.

Hudéng din

2
P=\/X+1—4\/E=\/x—3—2\/E+4=\/( x-3-2) Jﬁ—z\:_l
Jx-3-2 Jx-3-2 Jx-3-2 Jx-3-2
o x-3-2<0x<7
Két hop diéu kién 3<x<7
Cau 4. Gia tri 16n nhat ciia biéu thire P = x+/9-2x +(3-x)v/2x+3 véi 0<x<3 Ia

A. \J7 +24/5. B. 2+ 24/5. C. 6/3. D. 3./6.

Huéng din

Taco: P=+/x.. /x.(9— 2x) +\/3Tx.\/(3— x).(2x+3)

Ap dung BDT Bunhia ddy 1: vx; 3-x ddy 2: \x(9-2x) ;,/(3-x)(2x+3)

tac P? <3[x(9-2x)+(3-x)(2x+3)]=3(9-4x +12x) =3[ 18 (2x-3)" | <54

10



@PSB\@:Max(P):&/E@x:g

Cau 5. Cho hai dudng thiang: (d) : y :%X+g va(d):y= —%X+% .Goi A la giao diém cua

2 duong thang trén, B va C lan luot 14 giao diém cta (d) ;(d’) véi truc hoanh. Khi d6 BAC
bang

A. 125", B. 135", C. 134, D. 136°.
Huwéng dan

Tan(ABC) = % — /ABC ~ 26°34'; Tan(ACB) = ‘%l‘ — /ACB ~18°26';

/BAC =180° -18°26' — 26°34' =135°;

Cau 6. Trén mit phing toa dd Oxy cho ba duong thang (d,): yzéx—g, (dz):y:%x—g,
(d,):(3m+2)x—2my=0. Gié tri cia m dé ba dudng thang da cho dong quy la
A L B. L. c.lva D. =2,
2 2 2 3 3

Hudéng din

1 5 -1 2
=—X——&X=-3y=5/(1);y=—X-—-<x+6y=-4,(2
y=3%"3 y=5);y=-x-3 y 2

@)va (2) = x=2;y=-1thay vao (d,):(83m+2)x—-2my =0

(3m+2).2—2my=0<:>8m=—4<:>m=?

Cau 7. Biét diém M (X0 ¥,) 1a diém ma duong thing y = (2m—3)x+4m—3 luon di qua véi
moi gi tri cia M. Gia tri cia biéu thirc A= X + Y3 bang

A. 36. B. V19. C. 19. D. 18.
Hudéng din

Y, +3%,+3=0

X, +2=0 X, =—2
Yo =(2m=3)x, +4m-3 < y, +3%x, +3=2m(x, +2) & =S y =3
0:

A=x+yi=(-2) +3F =19
Cau 8. Gié trj cia m dé ba diem A(-1-8), B(2;1), C(~2;19-3m) thing hang
A. m=14. B. m=12. C. m=13. D. m=10.
Huéng din
Goi phuong trinh dudng thing di qua AB1a y=ax+Db trong d6 a,b 1 nghiém ctia hé
phuong trinh

—-a+b=-8 a=3 —
2+b=1 |be-p Y77

thay z=-2y=19-3m=19-3m=-6—-5 <> 3m =30 < m = 10

11



Cau 9. Cho tam giac ABC vuong tai A, biét AB =6cm, AC =4cm, dudng cao AH. Ké HE
vudng goc véi AB. Do dai HE la

A. Ecm. B. @cm. C. Ecm. D. ﬁcm.
13 13 13 J13
Huéng dan:
Ci
H
A E B
Ta co:

BC = JAB* + AC? = 6* + 4> = 2\13;

AB® = BH.BC — i — A5 _ 30 _ 1813
' BC 913 13

PRCNE]
HE _BH _ ,p ACBH 7 13 36
AC  BC BC 213 13

Cau 10. Cho hinh chit nhat ABCD, AB=3BC;E € BC, tia AE cat duong thang CD tai F.
Chon khang dinh dvng trong cac khang dinh sau
1 1 1 1

1 1
. = + . B. = + .
AB? AE? 9AF? 3AB> AE? 9AF?
1 1 9 1 1 1
. > = >+ 5 D. > = >+ >
AB AE° AF 9AB AE° 3AF
Huéng dan:
A
\
K
D c =
Ké AK L AF, AABE ddng dang AADK nén 25 - A8 3 Ak =1ae.
AK AD 3
Trong tam giac vubng AAKF, ta co:
1 1 1 1 1 1 1 1 1
2 2t A = 2= st 2 & 2 2t 2
AD? AK? AF ( AB] ( AE j AF? 7T AB? AE? 9AF
3 3

12



Cau 11. Cho tam gidc AABC, B=45°, A=105°, BC =16cm. Do dai AB la

A. 8(\/5+\/§)cm. B. 8(\/5—\/§)cm. C. 8(\/5—1) cm. D. 16(\/5—1) cm.

Huéng dan:

B H Cc

K¢ AH L BC, #ZB=45" thi AABH vudng can tai H,
AH = BH: ZC =30° = /HAC = 60°; HC = AH.tan HAC = AH tan60° = AH+/3

BH +CH =16 < AH +AHJ§=16:>(1+J§)AH —16 = AH =\/%6 1:8(J§—1):BH
+

AABH vuong can tai H= AB = AH\/§=8(\/§—1)\/§:8(\/6—«/§)

CAu 12. Cho dudng tron tim O, dudng kinh AB=2R . Goi M, N lan luot 13 trung diém cia
OA,OB. Qua M ké day cung CD, qua N ké day cung EF sao cho CD//EF (C,F cung

thudc nira dudng tron dudng kinh AB) va CMO =30°. Dién tich tir giac CDEF theo R la

2 2 2 2
A R\/l_S. B. R\/1—3. C. R\/l_s. D. SR \/1_5
8 4 4 8
Huéng din:
H E

2
HK = 2.0H = OM :g;CD:ZHD:Z.\/ODz—OHZ _o|ge R _RJIS

16 2
R RJI5 R*\15
27 2 4

Seoer = HK.CD =

CDEF

13



Céu 13. Cho duong tron tam O béan kinh R =3J/2cm, duong kinh AB. Hai diém C,D
thudc 2 nira dudng tron dudong kinh AB. Chu vi ttr giac ACBD 16n nhét 1a
A. 242 cm. B. 20~/2 cm. C. 24 cm. D. 32cm.

Hudéng din

Ap dung BDT Bunhia
2 2
(cA+CBY <2(CA* +CB*) =248 = 2.(6\/5) — 144 & CA+ CB <12
2

(DA+DB) <2(DA* + DB*) =2.4B" = 2.(6\5) — 144 < DA+ DB <12

CA+ CB+ DB + DA < 24(cm)
CAu 14. Mot hinh hop chir nhét ¢6 dudng chéo 16n bang 17cm, céac kich thude cua day lan
luot bang 9cm,12cm. Thé tich hinh hop chit nhat d6 bang

A. 846¢cm®. B. 864 cm?®. C. 816 cm?. D. 186 cm®.
Huéng din:
D C
91 —
4~ —+—T12B
|
|
17 e
/*_ _____ -—-=2 -
D C
A’ B’

Vi ABCD 1a hinh chit nhat nén AD = BC = 9cm;AB = DC = 12cm..
Ap dung dinh ly Pytago cho tam gidc vuong ADC ta dugc:

AC = AD? + DC* = 12> + 9 =15¢m

Tacd CC’ 1L (ABCD) nén CC’" L CD

Ap dung dinh 1y Pytago cho tam gidc vuong AC'C ta duoc:

CC' =NAC? — AC* = 17> —15* = 8cm

14



Thé tich ctia hinh hop chit nhat bang9.12.8 = 864(cm?)
Cau 15. Khao sat 45 hoc sinh 16p 9A ciua mot treong THCS. C6 30 hoc sinh thich hoc mon
Toan, 26 hoc sinh thich hoc mén Ngit Van, 32 hoc sinh thich hoc mon Tiéng Anh, 18 hoc
sinh thich hoc 2 mon Todn va Ngtt van, 24 hoc sinh thich hoc 2 mén Toan va Tiéng Anh, 20
hoc sinh thich hoc 2 mén Ngit Vin va Tiéng Anh, 5 hoc sinh khong thich hoc mén nao trong
ba mén trén. S hoc sinh thich hoc ca 3 mon Toan, Ngit Van, Tiéng Anh 1a

A. 10 em. B. 12 em. C. 16 em. D. 14em.
Hudéng din

Toéan

)

Anh

ta co
a+b+c+x+y+z+m=45-5=40;(1)
a+zrz+m+y=30
b+z+m+2=24 S a+b+c+2r+2y+22+3m=230+26+ 32 =88;(2)
ct+y+z+m=32
1);(2) = z+y+2+2m =88—-40 = 48(3);z + y + 2 + 3m = 18 + 24 + 20 = 62(4)
(3);(4) =>m=62-48 =14
Vay c6 14 em thich hoc 3 mon Toan, Tiéng Viét, Anh Van
Cau 16. Bac An giii tién vao ngan hang 1ai xut 0,5% trén 1 thang Iai kép (1di hang thang
khong rat ra) sau 5 nim bac An do rit ra duoc 323724036,6 dong (ca goc va 1ai). Hoi ban
dau bac An da gtri bao nhiéu tién
A. 250000000 dong. B. 220000000 dong.
C. 240000000 dong. D. 280000000 dong.
Hudéng din
Goi sd tién guri 12 A 131 x%/thang s6 thang 1a t ; S 1a sd tién c6 dugc sau t thang
S 323724036,6

t \
S=A(l+z) => A= = = 240000000 (don
( ) (1 " x)f (1+0,005)" (dong)

15



PHONG GD& BT THANH PHO Thua 7 ngay 11 thang 11 nam 2023
TRUONG THCS LE QUY PON PE THI CHON POI TUYEN HSG
NAM HOQC 2023 - 2024
Mon: Toan. Lép: 9.
(Thoi gian lam bai 150 phiit khéng ké thoi gian giao dé)

Bai 1. (5,0 diém)
1

7

> 3.

a) Tim diéu kién xac dinh va rt gon biéu thirc P, biét P =(

1+ \/;1_1}

X_
. % \ ~ , .. 11 2
b) Cho hai s6 thyc duong x,ythdéa man: xy =1. Ching minh —+—+
X Yy X+y

Bai 2. (5,0 diém)
a) Giai phuong trinh: yx—2x-1=4/x-1-1

o 3x* +y* +4xy =8
b) Giai hé phuong trinh sau: ,
(x+ y)(x +xy+2)=8

Bai 3. (5,0 diém) Cho tam gidc ABC c6 ba goc nhon, ba duong cao AK, BD, CE cat
nhau tai H.

a) Chirng minh: BH .BD= BC.BK va BH .BD + CHCE= BC’.

b) Chirng minh BH = AC .cot ABC .

¢) Goi M 1a trung diém cia BC. Puong thang qua A vudng goc vdi AM cit
duong thang BD, CE lan luot tai Q va P. Ching minh ring: MP = MQ .
Bai 4. (3,0 diém)

Chung minh rang S chia hét cho 6 khi va chi khi P chia hét cho 6.

b) Tim nghiém nguyén ctia phuong trinh: 5x-3y =2xy-11.
Bai 5. (2,0 diém)

Céc s0 nguyén tir 1 dén 10 dugc xép xung quanh mot dudng tron theo mot thir tyr
tly y. Ching minh rang v&i cach xép d6 ludn ton tai ba sé theo thir ty lién tiép c6 tong

16n hon hoic bang 17.

Chay:
+ Can bo coi thi khong giai thich gi thém.

+ Thi sinh khong sir dung tai liéu va mdy tinh cam tay.



PHONG GD& BT THANH PHO

TRUONG THCS LE QUY PON

NAM HOC 2023 - 2024
Mo6n Toan. Lép 9
Thoi gian: 150 phut

PE THI CHON PQI TUYEN HOQC SINH GIOI

BAI/Y DAP AN DIEM
a) Tim diéu kién xac dinh va rat gon biéu thirc P, biét
1 1
P=|1+ . .
Bai 1 ( &_J x=x
b) Cho hai s6 thyc duong x, y théa man: xy =1. Ching minh 5
l+£+ 2 >3.
X Yy X+y
Piéu kién dé P xac dinh 12 x>0;x =1 05
. 1 1 1 0,5
Taco P=(1+ j = >
a Pt ()
2d,
(24) . . 1 . _ 0,5
Vay TacO P=—— (vOi x>0;x#1).
(Vx-1)
Taco
1+1+L:ﬂ+ﬁ+i:x+y+ 2 :x+y+(x+y+ 2 j 1
X Yy X+y X Yy X4y X+Yy 2 2 X+Y
Ap dung bat dang thirc AM-GM ta co:
b %z\/@@%yﬂ (1) (vi xy=1) 0,5
(3d)
X+y . 2 So [X+Y 2 o XY 2 >2 (2) 0.5
2 X+Yy 2 X+y 2 X+Yy '
Tur (1)va (2) suy ra: 1,1, 2 55 0.5
X Yy X+y :
Diang thirc xay ra khi x=y=1. 05
Gidi cac phuong trinh sau:
a) Giai phuong trinh: x—2vx-1=+/x-1-1 .
Bai 2.
o 3% +y* +4xy =8
b) Giai hé phuong trinh sau: ,
(x+y)(x*+xy+2)=8
Diéu kién: x>1
a Taco: Yx—2Jx-1=+/x-1-1
(2,54)
1




e x—1-2x—1+1=x—1-1

. @,/(\/x—l—l)z =Jx-1-1 1
e Wx-1-1=x-1-1
=JX-1-1>0<=+/x-1>21< x> 2 (TMBK) 05
Vay tap nghiém ciia phuong trinh 1a S ={xeR/x>2}. :
3X2 +y* +4xy =8 (x+y)(3x+y)=8
=
(x+y)(XC+xy+2)=8 " |(x+y)(X’+xy+2)=8 05
=X +xy+2=3x+y < (x-1)(x+y-2)=0< x=1
X=2-Yy 0,5
b yo1
2 _ 2 - -
(25d) | x=1<3+y +4y—8<:>{y:_5 0.5
x=2-y<(2-y+y)[3(2-y)+y|=8<2(6-2y)=8< y=1=x=1
0,5
Vay nghiém cua hé phuong trinh la: (1;1) va (1;-5)
0,5
Cho tam gidc ABC c6 ba gdc nhon, ba dudng cao AK, BD, CE cét nhau 5,0
tai H.
a) Chirng minh: BH .BD= BC.BK va BH .BD + CHCE= BC”’.
b) Chimg minh BH = AC .cot ABC .
¢) Goi M 1a trung diém cua BC . Pudng thang qua A vudng goc véi AM cit
duong thang BD, CE lan luot tai Q va P . Chimg minh rang: MP = MQ.
Bai 3.
a 0,5
Xét tam giac: ABHK ; ABCD co: 0,5
KBH chung
BKH =BDC =90". 0,5
= ABHK «» ABCD(g.9)
. BH BK
nén —=—
BC BD
= BH -BD = BCBK 05

Tuong tu: ACHK <« ACBE
nén C—H:K—C:>CH -CE=BC-KC
BC CE




Cong vé voi vé hai dang thirc ta dwoc: BH - BD+CH.CE = BCBK +BC-KC 0,5
hay BH -BD+CH -CE = BC(BK + KC) = BC?
ABEH o ACEA(g-g) = oH. - BE 05
CA CE
, R . BE
b Xét ABEC vudng tai E = cot ABC = CE 0,5
:ﬁzﬁzcotABC: BH = AC -cot ABC
CA 0,5
Goi M 1a trung diém ciia BC . Pudng thing qua A vudng goc véi AM cit
duong thang BD, CE lan luot tai Q va P . Chimg minh raing: MP = MQ.
PA AH 0.5
Ching minh APAH <« AAMB
ung (9.9)= M- MB
C QA _ AH
Chung minh: AQAH <« AMAC
ung Q (9.9)= AM - MC
Do MB = MC (gt) = 2& = PA
AM AM
— PA=QA=>AQMP cintai M = MP = MQ. 05
a) Cho céc sd nguyén ay, ay, s, ..., a,. PatS=a’ +ad +...+a’ va
.| P=a, +a,+..+a, . Ching minh rang S chia hét cho 6 khi va chi khi
Bai 4 o 3
P chia hét cho 6.
b) Tim nghi¢ém nguyén ctia phuong trinh: 5x—3y =2xy —11.
Véi aeZ thi a®-a=(a-1)a(a+1) la tich 3 sd tu nhién lién tiép 05
nén chia hét cho 2 va 3, Ma (2.3) =1 ’
a = a3 —a:b
3 3 3 : 1
(1,5d) | =>s-pP =(a o)+ (@, -3, +..+(a -2 )6
Vay si6 < Pi6 0,5
15
5x—3y =2xy - 11=x(5-2y) + 3 (5- 2y) - +11=0
3) -7 2x+3 _7 0,5
& (5-2 +—|=—<(2y-5 & (2y-5)(2x+3)=7
(5-29)(x+3]- 7 (-5 22 =T (2y-5)(2x3)
b (2x + 3) va (2y - 5) 1a cac udc sb cua 7 nén ta co: 0,5
(1 5d) 2X+3 1 -1 7 -7
2y -5 7 -7 1 -1
Vap phuong trinh ¢6 cac nguyén nguyén la 0,5
(% y) e {(-56)i(-2-1):(2:3):(-5:2)} 05
Céac s6 nguyén tir 1 dén 10 duoc Xep xung quanh mot dudng tron
1

theo mot thir tur tuy y. Chung minh rang voi cach x&p do6 luon ton tai
ba sd theo tht tur lién tiép co tong 16n hon hoic bang 17.
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Gia st 10 s6 duoc xép theo thar ty ty y la a, b, ¢, d, e, f, g, h, i, j.
Khi d6 c6 10 bd ba sb theo thu ty lién tiép 1a:

(a; b; ¢); (b; c; d); (c; d; e); ... (J; a; b). o
MGdi s6 tir 1 dén 10 xuét hién dung 3 1an trong 10 bo sb trén. Suy ra

téng cac bo sd trén 1a:

S=(a+b+c)+(b+c+d)+. .+ (j+a+bh) 0.5

=3(1+2+3+...+10) = 165.

Gia str tit ca cac bd 3 s6 trén déu c6 tong nhé hon hodc bang 16 thi:

S <16. 10 = 160 (mau thuan). 0.5
Vay ludn ton tai mot bd co tong 1én hon hoic bang 17. 05




PHONG GD VA BT THI XA BADPON  PE KIEM TRA HQC SINH GIOI
MON TOAN 9- NAM HOQC 2023-2024
(Thoi gian 150 phit khdng ké thoi gian giao dé)

3x+49x -3 Wx+1 +x-2
x+\/§—2 \/§+2 \/_—1

a) RUt gon biéu thuc P.

b) Tinh gi tri cia biu thiac P khi x =20 +142 +320-1442
Cau 2 (2,0 diém):

a) Giai phuong trinh: x* +5x+1= (x+5)m.

Cau 1 (2,0 diém):

Cho biéu thuc P= Véi x>0 va x=1

mx—2y =

b) Cho hé phuong trinh: { ; (v6i m 12 tham sé).

2X+my =
Tim m dé hé phuong trinh d4 cho c6 nghiém (x; y) théa mén hé thuc:
—-2015m? +14m —8056

m? + 4 '

X+y—-2014 =

Cau 3 (1,5 diém): Cho a, b, ¢ 1a cac sb thue duong tiy y. Chirtng minh rang:
a’ b c? b
+ + >a+—
b(c+a) c(a+b) b+c 2

Cau4 (3,5 diém): Cho diém A ¢6 dinh ndm ngoai dudong tron (O;R).Qua A vé& duong thing
d vudng goc vsi OA. Goi M la diém bat ki trén duong thang d. Tu M Ve hai ticp tuyen
ME, MF véi duong tron (O) ( E, F I tiép diém ). N va B 1a giao diém cua EF véi OM va

OA.
a) Chirng minh ON.OM = OA.OB

b) V& tiép tuyén AD, AC dn (O) (C, D Ia tiép diém). Ching minh rang ba diém C, D, B

thang hang.
¢) Xac dinh vi tri cia M dé dién tich tam giac MEF nho nhit.
Cau 5 (1,0 diém):
Tim nghiém nguyén cta phuong trinh y* -5y +62 = (y —2)x* +(y* =6y +8)x.



PHONG GD VA BT TX BA bON

HUONG DAN CHAM

MON TOANLOP 9 NAM HOQC 2023 — 2024

Cau N§i dung Pi¢m
1 a) PKXD: x>0 va x=1
(2,0d) Tach P +3x-3  x+l x-2
Wx-Dx+2) x+2 x-1
_ 33X -3 ()W) - (x+ A -2) 0.2
(Wx-D(/x+2)
3X+3VX —3—-x+1-X+4 X +3X +2
= - 0,25
Wx-DWx+2)  (Vx-1)(Vx+2)
_(\/;+1)(\/§+2)_\/;+1 0,25
) e
Vay voi x>0 va x=1tacd P:\/\gil 0.25
b)
Taco x=320+1442 +320-142
o X :40+33/(20+14J§)(20—14\/§) (%/20+14J§ +%/2o—14ﬁ) 0.25
<X =40+6x < x*—6x—-40=0 0,25
<:>(x—4)(x2+4x+10):0<:>x=4 (VI X2 +4x+10=(x+2)" +6>0) 025
Thay x=4 vao biéu thirc thu gon ta dugc P=3 0.95
2 X2 +5x+1=(x+5)Vx +1
(2,00) <:>x2+1+5x=(x+5)\/x2+1 0.25
<:>x2+1+5x—X\/x2+1—5\/x2+1=0
S Hl-xVxT+D)-BVx*+1-5x)=0
o x2+1(\/x2+1—x)—5(\/x2+1—x)=0 0,25
@(\/x2+1—x)(\/x2+1—5):0
- VxT+1-x=0 0,25
X’ +1-5=0.
>0 " T
THL: VX’ +1-x=0+/x"+ :xb{x; | , (khdng co giatri
x +1l=x
nao cua x thoa man). 0,25
TH2: Vx> +1-5=0<=x*+ :5<:>x2+1:25©x:i\/ﬁ
Vay tap nghiém cta phuong trinh la




S ={—/24;/24}

2x+my=5 2 _© 2
X+my = 2x+my =5 2x +m =

mx —2 y=
b{x y oY 2
=5

mx —2

= Y= 2

m? + 4) x=2m+10

2m+10
X=— 2
= m-+ ,VmeR
_5m-4

m* +4

2m+10
X=—
m°+4
5m-4

m* +4

Do d6 hé phuong trinh c6 nghiém duy nhat 1a:

Thay x=2M*19 ya y = M=% a0 hé thirc:

m’ + 4 m? +4

—2015m? +14m —8056
m’ +4

—2014m? +7m—8050 B —2015m? +14m—8056
m’ + 4 - m’ +4

< —2014m* + 7m—8050 = —2015m* +14m—8056

cw¥—7m+6:0c%m—non—®:0<:{$iz

X+y—-2014 =

Ta duoc:

Vay dé hé phuong trinh da cho c6 nghiém (x;y) théa méan hé

—2015m?* +14m —8056
m? +4

thac: x+y-2014=

thi m=1 hoac m=6.

0,25

0,25

0,25

0,25

(1,5d)

Cho a, b, ¢ la c4c s6 thuc duong tiy y. Chang minh rang:
a’ b ¢’ b
+ + >a+—
b(c+a) c(a+b) b+c 2
Ap dung bat dang thizrc C6 si cho cac sé duong ta duoc
a’ b c+a_3_ b’ c a+b_3, ¢ b+c
+—+ > —a, +—+ b +
b(c+a) 2 4 2 c(a+b) 2 4 2 b+c 4
Cong theo vé céc bat dang thirc trén ta dugc
3 3 2
a_. b T +§+b+cz§a+§b+c
b(c+a) c(a+b) b+c 2 2 2
a’ b’ c’ b
& - - >a+—
b(c+a) c(a+b) b+c 2

Bat dang thirc dugc chiing minh. Dau dang thire xay ra khi a=b=c

0,75

0,25

0,25
0,25




Cau4
(3,5 d)

D

0,5

a) ME = MF (Tinh chét hai tiép tuyén cit nhau)
=>AMEF can tai M
Ma MO la dudng phan giac (Tinh chat hai tiép tuyén cat nhau)
Nén MO cung la duong cao
=>MOL EFtaiN
=> ~ONB =90°
Ta cd ~MAO = 90° (gt)
Xét AONB va AOMA cé
«NOB chung
Z0ONB =£MAO =90°
=> AONB " AOAM (g.9)
ON OB

=>_—=— =>0N.OM=0A.0B
OA OM

0,25

0,25

0,25

0,25

b) ME L OE ( Tinh chat cta tiép tuyén)
AMEOQO vudng tai E co EN 1L OM
Theo h¢ thuc lugng trong tam giac vudng ta co
OE? = ON.OM
Ma ON.OM = OA.OB ( chtirng minh cau a)
OE = OD ( ban kinh)
=>0D?=0A.0B
= >%:@
OD OA
Xét AOBD va AODA ta co
«BOD chung
OB 0D
oD OA
=> A0BD V' AODA (c.g.c)
=>,0BD =«0DA

0,25

0,25




Ma ~ ODA =90°nén ~OBD =90°

=>BD1OAtaiB(*)

AC = AD (Tinh chét hai tiép tuyén cét nhau)

=> ACADcan tai A

Ma AO 1 dudng phan giac (Tinh chét hai tiép tuyén cat nhau)
Nén AO cung la duong cao

=>DCLOA (**)

T ( *) va (**) suy ra BD va DC trung nhau

=>(C,B,D thing hang.

0,25

0,25

c) Xét (O) taco
ON la khoang cach tir O dén day EF
OB 14 khoang céch tir O dén day CD
ON < OB ( Quan hé gitra dudng vudng goc va dudng xién)
=>EF > CD
=>1er>lcep
2 2

Taco

OM > OA (Quan hé giira duong xién va duong vudng goc) (2)
OB > ON (Quan h¢ gilta dudng xién va duong vudng goc) (3)

Cong vé theo vé cuia (1) va (2) ta co

OM + OB > OA+ON

=>0OM-0ON > OA-OB =>MN > AB (4)
Tu (1) va(4)taco

% EF.MN z% CD.AB

1

=>S,,. >-CD.AB

A 1.3 , ON =0B
Dau bang xdy ra < SM=A
OM =0A

Vay dién tich tam giac MEF nho nhat khi M trung A

0,25

0,25

0,25

0,25

Caub
(1,0d)

Tim nghiém nguyén cua phuong trinh
y2—5y+62:(y—2)x2+(y2—6y+8)x.
Ta co:
.Taco () < (y-2)(y-3)+56=(y-2)x*+(y-2)(y-4)x
<:>(y—2)[x2+(y—4)x—(y—3)]=56
< (x-1)(y-2)(x+y—-3)=56.
Nhan thay (y-2)+(x—1)=x+y—-3, nén ta phai phan tich s6 56

thanh tich cua ba s6 nguy@n ma tong hai s6 dau bang sé con lai.

Nhu vay ta co
+) 56=1.7.8= (

+)56=7.1.8=(
+) 56=(-8).1.(-7)=
+) 56 =1.(-8).(-7) =

Xy
Xy

0,25

0,25

0,25




+) 56 =(-8).7.(-1) = (x; y) =(-7:9).
+) 56 =7.(-8).(-1)=(x;y) =(8;-6).
Vay phuong trinh c6 6 nghi€ém nguyén nhu trén.

0,25




UBND HUYEN YEN PINH KI THI CHON POI TUYEN
PHONG GIAO DUC&PAO TAO NAM HOQC: 2023 - 2024
Mon thi: TOAN
(Theoi gian 1am bai 150 phut)
(Pe thi gom co 05 cau, 01 trang)

Cau I (4,0 diém)
. Cho bidu thirc A YX+4Yx—4 +1/x—aVx -4 V6 x> 4
16 8
———+1
X X

a) Rut gon biéu thirc A .
b) Tim gia tri cia x d€ bi€u thuc A dat gia tr1 nhé nhat

11 2 1

2.Cho cac s6 x,y,zkhic 0thoa man dong th(‘)’i%+—+—: 2va —— = =4

y z Xy z

Tinh gié trj ctia bicu thic P =(x+2y+2)"

Cau II (4,0 diém)
e 3 X+7
1. Giaiph trinh |, [x+= = .
1a1 phuong trin x+X 2(x+1)
X+y+xy=3

J2Xy —1+4/2-x2y* =2

2. @Giai hé phuong trinh {

Cau I1I (4,0 diém)

1. Giai phuong trinh nghiém nguyén duong 16(x° - y*) =15xy +371
2. Cho ba sd tr nhién a,b,c thoa man a—b la sb nguyén td va 3¢? = c(a+b)+ab.

Chtng minh 8c+1 1a s6 chinh phuong.

Cau IV ( 6 diém) Cho diém M thudc duong tron (0) dudng kinh AB(M khac A B
vaMA<MB ). Tia phan giac ctia gobc AMBcat AB tai C. Qua C, v& duong thang
vuong goc voi AB cat cac duong thang AM va BM lan lugttai D va H.

1. a) Chtrng minh hai dudng thang AH va BD cat nhau tai diém N nam trén
duong tron (O)
b) Goi E 4 hinh chiéu caa H trén tiép tuyén tai A cua thudc dudng tron (O)
Chtrng minh tr gidc ACHE 1a hinh vuong.

2. Goi F 14 hinh chiéu cua D trén tiép tuyén tai B cua thudc dudng tron (0)
Chtrng minh bon diém E,M, N, F thang hang.

3. Got S,,S, 1a dién tich cua cac tir giac ACHE, BCDF.Chimng minh

CM?</S,.S,

Cau V (2 diém) Cho cac sd thuc duong a,b,cthoa man 2ab-+6bc-+2ac = 7abc.



Tim gia tri nho nhét cua biéu thire C =

4ab N 9ac +4bc
a+2b a+4c b+c

2 2

Céu | Noi dung Diém
I 2 2
\/XJr4\/_4+\/X 4x—4 \/\/x 4+2) +\/(\/x—4—2)
2
Bon (4—1)
x> X X
\/x—4+2+‘\/x—4—2‘ 0.5
4_4 ’
X
Khi 4<x<8thi A=YXZ4%2t2-vx-4 _ 4x
x-4 X—4
X
Khi x>8thi A:\/x—4+2+\/x—4—2:2x\/x—4 0,5
X-4 X—4
X
b) Xét 4<x<8taco A=—— ax =4+ 16
X—4 X— 4
N 16 , 0.5
Do 4<x<8 nén 0<x—4<4:>—4>4,dodo A>8. ,
X_
Xét x>8, taco
_2xJx-4 _ 2x =2( ,—X_4+Lj
X—4 xX—4 x—4
>2.2 [Nx—4. 4 =8.
X—4
P . 4
Dau dang thure xay ra khi vx-4 =—= < x=8.
g y 4
So sanh hai truong hop ta duoc Min A=8 tai x=8 0,5
2. Taco
0,5
1+£+£:2:>(£+1+1} =4.
X y z X y z
Do do
2 2
(lJrl 1] 3—%@...@[1+1j +£1+1] =0. 0,5
X y z Xy z X z y z
SX=y=-2
Thay vao l+1+l—2ta(‘1u:orcx y—1 _L 0,5
Xy z 2 2
2024
Khi d6 P:(%m.l Llj _1, 0.5




IT 1. Piéu kién x>0.
Phuong trinh twong duong 2(x+1)‘/x+E =X +7. 0.5
X s
Chia hai vé cho x #0.ta duoc
2(x+1) fx+§:x+z@(x+1j—2(1+£),/x+l+ﬂ=0
X X X X X X
= x+§—2 x+§—g =0
V" x VX x 0,5
Truong hop 1:
/x+§—2:0<:> X+§:2<:>X2—4X+3=0<:>XE{1;3}
X X
Tru’(‘mg h0p2 0,5
‘/ +————O ‘/x+— —<:>x +3x-4=0
(x +X+4)=0< x=1.
Vay Xe{l,3} 0,5
2. Diéu kién %gxygx/z 0,5
2xy-1+1 2-x°y*+1
Ta c6 J2Xy —144/2-x°y* < y2 + 2y =2 0.5
Dau “=" x4y ra khi xy =1 va thu duoc hé phuong trinh tvong | 0,5
xy=1
duo =y=1.
e {X+y:2<:>x y 0,5
Cau 1. Gia sir ton tai cac s6 nguyén duong x,ythoa min dé bai.
I | Tacé
15xy+371=16(x—y)(x2+xy+ y2)
Do vé trai dwong nén x—y>0hayx—y>1. Suyra 0,5
15xy+371216(x2+xy+ yz):1+15xy+16(x2+y2) 0.5
c>16(x2+y2)£370<:> x* +y* <23,
Miit khéc tir dé bai
16(x° — y°) =15xy +371=>16(x" - y°*) =14xy + 370+ (xy +1)
Suy ra xy+11a s6 chan do d6 x,ycung lé. 0,5
Do x>y>1va x? <23 nén cgir xay ra x=3. Thay vao dé bai ta
co y=1
Cap s6 duy nhat thoa man dé bai (x,y)=(31) 0,5
2. Véi a,b,c da cho, tacod 4c” =c’+ab+bc+ca=(c+a)(b+c) (*)
Ta dat (a+c,b+c)=d,Khido6 (a+c)—(b+c)=a-h.
Do a—b 1a s6 nguyén t6 nén ta suy ra d =1hodc d =a—b. 0,5

Néu d=a-b, tadit c+a=(a-b)x%,c+b=(a-b)y’*trong d6




x,y la cac s6 tu nhién. Léy hiéu hai vé ta dugc
a—bz(a—b)(x2 —yz):>(x— y)(x+y)=1

0,5

{x:l
=
y=0
Ta thu dugc c+b=0,tic 1a c=b=0. Khi d6 8c+1=1 12 mot s6
chinh phuong. ,
Néu d =1 thi c+b,c+a la cac s6 chinh phuong. 0,5
Ta dit c+a=m?,c+b=n?, trong d6 m,n 1 cac sb tu nhién.
7 7 — — 2 — 2 — — —
LAy higu hai vé ta dugc® 0= ~M" = a-b=(m-n)(m+n)
=>m-n=1l=m=n+1.
Két hop m=n+1 véi (*) ta dugc
4c? =(c+a)(b+c) =m’n’=n?(n+1)".
=2c=n(n+1)
Khi d6 8c+1=4n(n+1)+1=(2n+1)° la mot s6 chinh phuong. 0.5
Cau L.
v
0,5
E
A B
a)
Ta c¢6 M thugc duong tron duong kinh AB nén ~/AMB =90° 0,5
Xét AABD c6 DC L AD,BM L AD = H la tryc tdm ctia tam gidc suy ra
AH 1a dudng cao tht ba AH L BD tai N nén N nam trén dudng tron ( | 0,5
0)
b) Tk gidc ACHE la hinh chir nhat
. CA MA £ Ay
Ma — =—— ( tinh chat phan giac)
CB MB
CH _MA suy raCA=CH nén ACHE 13 hinh vuéng. 0.5
CB MB ’
2. Tu giac ACHE la hinh vuong nén AH =CE va cat nhau tai
trung diém I ciia mo1 duong. ’
AMAH vudng tai M, MI 1a dudng trung tuyén nén
1 0,5

MI = AH = M =%CE:>AMCE vudng tai M nén ME LMC (1)

Chung minh tuong tu ta cling c6 tir giac BCDF 1a hinh vuéng va
MF L MC (2)




Xét ADMN va ADBA co:

ABD chung, 2™ :%(: cos ADB ) = ADMN ~ ADBA(cgc)
DB DA
= DMN = DBA = 45° 0,5
Ma AMC:%AMB:45°(tinh chat phan giac)
CMN =180° —( AMC + DMN ) = 90° = MN L MC (3) 0,5
T (1), (2) va(3)tacé 4 diém E, M,N,F thang hang. 0.5
3. Ta ¢6 ECD = DCF =45° ( tinh chat hinh vuong)
— ECF = ECD+ DCF =90’
Xét ACEFvuong tai C c6 duong cao CM:
1 1 1 1 1 0,5
= + > :
CM? CE® CF? CE? CF?
Py 1 _\/1 1_\/i.i_1
(CA ﬁ)z (CB ﬁ)z CA* CB* \/S, S, .[S.S,
= CM?<.[S,.S, 0,5
Déu “=" trong bat dang thtrc khong xay ra vi:
MA < MB 1
=CA<CB= >—
CA_MA CE? CF
CB MB 05
Vay CM? <. [S. S, ’
Cau | Ta c6 2ab+6bc+2ac=7abc va a,b,c>0.Ma abc >0
v Do dég+§+z:7. 0.5
c ab
X,y,2>0
bat x:l,yzl,z:lz yiz>
a b c 27+6x+2y="T.
Khi do
4ab 9ac  4bc 4 9 4 0,5
= + = + +
a+2b a+4c b+c 2x+y 4x+z y+z
=C= +2X+ Y+ +4x+z+i+y+z—(2x+y+4x+z+y+z)
2X+Yy 4x+12 y+2
2 2 2
2 2 2 0,5
=| ————2x+ | = VAX A+ Z | +| ==y +Z | +727 ’
(~/2x+y y] (\/4x+z j (1/y+z y J
Dau “=” xay ra khi x:%,y:1,2=1<:>a=2,b=1,c=1.
Vay gia tri nho nhét cia C =7 khia=2,b=1c=1. 0,5




PHONG GIAO DUC VAPAOTAO PE THI KHAO SAT HQC SINH GIOI LOP 9
HUYEN GIA VIEN Nim hoc. 2023 - 2024
- MON: TOAN
Thoi gian l1am bai: 150 phut
( Bé thi gom 05 cau, 01 trang)

Cau 1: (4,0 diém).
2
1. Cho bidu thire p— 2X+3, Xx=1_ x*+Vx
\/; X—\/§ XA/ X+ X
a) ROt gon biéu thuc P.
b) Tinh gié tri nhoé nhat caa biéu thic P.

2.Tinh: S = L L L

+ +...+
2J1+12 32 +23 2024+/2023 + 20232024
Cau 2: (4,0 diémy).
1. Cho ba sb duong a,b,c théa man: Ja++b=+Jovaia+b= (\/5+\/5—\/E)2

a+(J€—J€)Z _a-ve
b+(Vb-ve) vb-ve

2. Cho d: y=(m?+1)x+4. Tim m sao cho d cit Ox tai A cat Oy tai B ma
a) Sy, dat gid tri 16n nhat

va x>0,x=1.

Chtng minh rang:

b) Khoang cach tir O dén d dat gia tri 16n nhat

Cau 3: (4,0 diém).

1. Giai phuong trinh X —X—4 = 2(X —1)\/ﬁ

2. Giai phuong trinh nghiém nguyén: x°+2x*+3x+2=y°.

Cau 4: (6 diém). Cho (O;R) va duong thang a khong c6 diém chung voi dudng tron.
Diém M bét ki thudc duong thang a. Qua M ké 2 tiép tuyén MA, MB véi duong tron (A,
B 13 2 tiép diém). Ké OH vudng goc v6i duong thang a tai H. ké AB cit OH tai K, cit
OM tai I.

1. Chtg minh rang: Ol.OM = OK.OH

2. Chirng minh: khi M chuyén dong trén duong thang a thi AB luén di qua 1 diém cd
dinh. 7 ’

3. Tim vi tri cia M dé S, dat gia tri l6n nhat.

Cau 5: (2,0 diém).

1. Cho cée s6 thye duong a,b,c sao cho ab+bc+ca=1. Chirng minh rang:
2abc(a+b+c)< g+a“b2 +b*c® +c'a’.

2. S6 nguyén a dugc goi 1a “dep” néu véi moi cach sip xép theo thir ty tiy v cta 100 sb
1,2, ..., 100 ludn ton ton tai 10 sb hang lién tiép c6 téng 16n hon hodc bang a. Tim s6
“dep” 16n nhat.



PHONG GIAO DUC VA PAO TAO

HUONG DAN CHAM HSG LOP 9

HUYEN GIA VIEN Nim hoc. 2023-2024
MON: TOAN
Thoi gian 1am bai: 150 phut
Céau Pap an Pié¢m
1a. (1,0diém)
DKXD: x>0,x=#1
Ta co:
p_ 2X+3 x\/_ 1 X 21 J0x
\/_ NENCEEN
5 2%+ 3 (\/;—1)(x+ x+l) \/;(\/;+1)(x—\/§+1)
= + —
JIx x(Vx-1) x(Vx+1)
p_ 2X+3 x+\/_+1 X— \/_+1 0.75
NN TN
p_ 2X+3+ x+/x +1-x+/x -1
Jx
2x+24/x +3
p=tttevtTe
Jx
A 2% +24/x +3
Viy P=——F—— 0,25
g ¥
1b. (1,0diém)
Caul 2X+24/X +3
= Taco P_——Z\/_+2+ —2\/_+
(4 diém) Jx Jx f
Ap dung bat déng thirc AM — GM
0,5
ta.06: 24X +—= 22 [24%. = =246 = P> 26 +2 ’
Jx Jx
Déu “=" xdy ra khi va chi khi 24X :%:Zx:’s@ x=§ (théa mén didu
X
kién) 0,5
Vay gié tri nho nhét cua biéu thac P =2+2/6 dat tai x:g
2.(2,0 diém)
Xét s6 hang tong quat dang: véi n 13 sé nguyén duong ta co:
1 1 Yn+l-vh 11
(n+DvVn+nVn+1 \/n(n+1)(\/n+1+f) Jnin+)  Jh Jnet 1.0
S=(F-——"F)+(F=——"F>)+..+ -
(Ji \/5) (JE J§) (\/2023 \/2024) Lo

1 25061

2506 24/506




Cau 2
(4 diém)

1.(2,0 diém)

Taco:a+b=(va+vh—vc) =a=(vVa+2vb—c)(Va—c)(vib>0)
Chtrng minh twong tu : b:(2\/5+«/5—«/6>(\/5—«/6) (via>0)

1,0

Bién doi vé trai ta co :

a+(x/a—\/6)2 B (x/5+2x/5—\/6)(\/5—x/6)+(\/5—\/6)2

b+(vb-C)  (2va+vb—+C)(vb—e)+(vb-+C)

_a—Ve)(2arab-2k) Ja-ye
(Vb-c)(2va+2vb-2c) “b-+e

Vay dang thirc duge ching minh

1,0

2.(2diém)

<

0,25

Cho x=0=y=4, d cat Oy tai B(0;4)
4
m2+1’
-4
m?+1

Cho y=0=x= dcétOxtaiA(;—A';O)
m®+1

% vaoB=4

Taco: OA= -
m°+1

0,75

1 1 4 8
a. Spps =—O0AOB==. A= <8
2 2’'m+1" m’+1
Dau “=" xdy rakhim =0
Vay max S,z =8 khim=0

0,5

b. Xét AOAB vuong tai A, duong cao AH ta co:
1 1 1 1 1 m* +2m* +2

= + = +—==
OH2 OA2 OB2 ( 4 )2 42 16
m? +1

16
—— <
m* +2m* + 2
— OH <242
Dau “=" xdy rakhim =0
Vay khoang cich tir O dén d 16n nhat 1a OH =242 khim =0

—0OH?=

0,5




Cau
3(4diém

1. (2,0 diém)

Piéu kién: x>1 (*).

x> —x—4=2(x-1)vJx-1

S X2 = 2XX =1+ X-1-2(x—+/x-1)-3=0
<:><x—\/x—l)2 —Z(X—\/X—l)—3:0

Ta co:

0,75

Dit x—+/x—1=y phuong trinh trd thanh y* -2y -3=0.
=-1
y2—2y—3=0<:>(y+1)(y—3)=0<:>B_3

0,5

+V6i y =-1 ta c¢6 phuong trinh:
X—x-1=-1leJx-1=x+1
& X—1=X"+2x+1(Vi: x >1)

& X%+ X+ 2 =0(ptvn)

+ Vi y =3 ta cé phuong trinh:

x—\/x—1:3<:>\/x—1:x—3<:>{

X>3

X>3
<9, S{x=2<x=5
X°=7x+10=0 N

X>3

X—1=x>—-6Xx+9

Vay phuong trinh ¢6 nghiém x =5.

0,75

2. (2,0 diém) Giai phuong trinh nghiém nguyén: x* +2x2 +3x+2=y°.

Ta co:
3 3 2 32 7 . 3 3 2 92
y°—x" =2X +3X+2:2(X+Z) +§>0,(x+2) -y’ =4x +9x+6:(2x+z) +

S >%)’O
16

3 _ 3 3 _ 2 x=1 y=2
DX <Y <(X+2) 2 X<Y<X+2>Y=X+1o>X" =1 ‘o 1—) y=0

0,75

Vay phuong trinh ¢6 2 nghiém: (1;2);(L0)

0,25

Cau4
(6,0
diém)

V& hinh dung theo yéu cau chung cta dé:

0,5




1. (2,0 diém) Chirng minh ring: O1.OM = OK.OH

Ta c6 MA, MB 14 hai tiép tuyén cit nhau cua (O;R)
= MA=MB

Lai co: OA =0B

Do d6 OM la duong trung truc ciia doan thaing AB

= MO L AB tail

0,25

0,25
0,25

xétAOIKvaAOHMCc6 :
HOMchung

OIK =OHM =90°

= AOIK ~ AOHM (g.9)
Ol OK

= —=—
OH OM

0,5

0,5

— Ol.OM = OK_.OH (dpcm)

0,25

2. (2,0 diém) Chirng minh: khi M chuyén dong trén dwong thiang a thi AB luén

di qua 1 diém co6 dinh.

Ta c6: OI.OM =OK.OH (cmt)

0,25

Xét ABMOvudng tai B, Bl 1. OM ta co:
Ol.OM =0B? =R?

0,5

Do do:
OK.OH =R?
2
= 0K =R—
OH

0,5

Vi O va H ¢6 dinh nén OH khong doi
= OK khong doi

0,5

Ma K eOH ¢6 dinh =>K ¢b dinh 7
Vay AB di qua K ¢6 dinh khi M chuyén dong trén duong thang a

0,25

3. (1,5 diém) Tim vi tri cia M dé S, dat gia tri 16n nhat.

Goi J 1a trung diém ctia OK => J ¢4 dinh
Ké IE L OK tai E
Ta co : AOIK c6 OK khong doi

0,5

Ta c6: Sy = %.OK.IE vi OK khong déi nén S, 16n nhit khi IE 16n nhat

MaIE<I] = %OK (quan hé duong vudng gboc va duong xién, trung tuyén

thudc canh huyén trong tam giac vuong)

0,5

Dau “=" xay ra < E = J < AIKO vudng cén tai I
= 10K =45° = AHMO vudng can tai H
Vay S, 16n nhat < HM =HO

0.5

Caubs
(2,0
diém)

1.(1diém) Cho cac sd thwe dwong a,b,c sao cho ab+bc+ca=1.

Chirng minh ring: 2abc(a+b+c)< g+ a’b® +b'c® +c'a’

St dung bat dang thirc x?+y? + 22 > xy+ yz+2x. Ta co:
a’b? +b*c? +c*a? > a®bb%c +b’ccla+claa = abc(ab2 +be? + caz)

0,25




Tiép tuc str dung bat dang thirc: SVac - Xo va gia thiét ab+bc+ca=1ta

2 2 2 2
2. AR2 2 2 Db C a_>(a+b+C) 2 T 44
cO: ab’ +bc® +ca _1+1+ 151 11 =abc(a+b+c)". Tir d6 suy
a b c a b c
ra a’b? +b*c? +ca? z[abc(a+b+c)] .

0,25

Bay gio ta s€ chirng minh:
[abc(a+b+c)]2—2abc(a+b+c)+g20<:>t2—6t+520<:>(t—1)(t—5)20

(voi t=3abc(a+b+c)

0,25

Mat khac ta co:
3abc(a+b+c)=3(ab.ac+bchba+ca.ch) < (ab+hc +ca)2 =1

J

0<t<1. Suy

ra dpecm. Dau dang thirc xay ra khi va chi khi a=b=c=

&IH

0,25

(1+100)100
2

2. Tong cua ca day 100 s la: =5050

Chia 100 s6 thanh 10 bo 10 s lién tiép thi trung binh téng cua 10 bd s6

nay la % =505 . Nén ton tai it nhat 1 bd 10 s lién tiép co6 tong 16n

hon hodc bang 505. Ta ching minh 5O a lé’nrnhﬁt c6 thé bang 505 bang
cach chon ra vi dy ma tong 10 s6 lién ti€p bat ky nho hon hoac bang
505, khi d6 moi s6 a 16n hon 505 déu khong théa man.

0,5

That vy, xét cach sap xép sau: 100, 1, 99,2, 98, 3, ..., 51, 50 (Chia
thanh céac cip co tong bang 101, viét so 16n dung tru’oc 10i xep cac cap
canh nhau theo thir tu giam dan ctia s6 16n hon). Néu 10 s6 11en tiép gdm
5 cap so nhu vy thi tong 10 s nay 1a 505. Néu khong, 10 sO nay s&
gbm sb dau la s0 nho hon trong 1 cap va két thuc 13 s6 16n hon trong 1
cap khac. Cac sd nay thudc 6 cip khac nhau la: x, 101 —x, X — 1, 102 —
X, ..., X — 4,105 - X, X 5, 106 — x Va 10 s dugc chon 13 cac sb tir 101
— x dén x — 5 (trong day trén), dé thay tong 10 sd nhu vay 1a 500. Do d6
tong 10 sb lién tiép bat ky déu khong qua 505. Vay a = 505.

0,5




UBND HUYEN CAM GIANG PE KSCL POI TUYEN HSG LOP 9
PHONG GIAO DUC VA PAO TAO NAM HOC 2023 - 2024
MON: TOAN
Thai gian lam bai: 150 phut
(Pé gom 02 trang)

Cau 1. (2,0 diém)

a) Rut gon biéu thic sau: M = \/x— V4(x 1) +\/x+ V4 —Y) -(1—ij
X2 —4(x-1) x—-1

voix>1vax # 2.

b) Cho x, y 1a cac s6 duong thoa mén: Xy + \/(l+ X)L+ y?) =/2024

Tinh gi4 tri ctia biéu thire: § = Xy1+ Y2 + yv/1+x

Cau 2 (2.0 diém)

a) Giai phuong tr‘mh:(x+\/;+1)\/2— X=X +Xx+1.

L . 2X2 +xy =y* -3y +2
b) Giai hé phuong trinh: 2 23
X2 —y? =

Cau 3 (2,0 diém)

a) Tim tat ca cac s6 tu nhién a dé a+ 1, 4a’ +8a+5va 6a+12a+7 dong thoi la cac s6

nguyén to.

b) Cho x va y la cac s6 hitu ti duong va thoa man dang thic x° +y® = 2x%y?

Chtng minh rang /l— 1 12 mot s6 hiru ti
Xy

Cau 4 (3.0 diém) :

Cho duong tron (O ; R) va diém S c¢6 dinh bén ngoai dudng tron (0). Tir S ké céc tiép
tuyén S4, SB va cit tuyén SCD dén duong tron (0), v6i 4, B 1a tiép diém va C, D thudc (O)

sao cho SC < SD, CD < 2R, ASC <BSC. Goi E 1a trung diém cta CD ; H, F lan luot 1a
giao cua AB v61 SO va OF.

a) Chimg minh rang FC 14 tiép tuyén cua duong tron (O).

b) Qua C ké duong thang song song vdi AD cat AS, AB lan luot tai P va Q. Ching
minh rang PC = CQ.

¢) Goi G la diém nam trén cung nho AB cua duong tron (O). Tiép tuyén tai G cia

duong tron (O) cét SA4, SB tai T, J. Tim vi tri ciia G cung nho AB dé dién tich tam giac STJ
dat gia tri 16n nhat.



Céu 5 (1,0 diém)
Cho a, b, ¢ > 0 thoa man abc = 1. Chlirng minh
1 1 1 3
+ + <=
Jab+a+2 +bc+b+2 +Jca+tc+2 2




UBND HUYEN CAM GIANG PAP AN VA BIEU PIEM
PHONG GIAO DUC VA PAO TAO PE KHAO SAT POI TUYEN HSG LOP 9 LAN 1
NAM HOQC 2023-2024

MON: TOAN
Ciu y Noi dung Piém
M _\/x—«/4(x—1)+\/x+«/4(x—l) (1_ 1 j
¢ —4(x-1) U ox-1
0,25
_\/x—zﬂ/(x—l +\/x+2«/(x—l) (1 1 ]
VX —4x+4 U ox-1
X112 (X1 42)? (X_Zj
(x—2)° \x-1
a 0,25
(1d) _‘\/x—l—l‘+ Xx-1+1 (X_zj
x—2| 1 x-1
TH1:x>2
M CAXx=1-1+4/x-1+1 (X_Zj_ 2 0,25
X—2 1 x-1 x—1
1 TH2:1<x<2
(2,0d) v - XLl -1+1 (x—zj_ -2 0,25
—(x-2) \x-1) x-1
Véix,y>0
2
2024:(x.y+«/(1+x2)(1+ yz)) 0,25
= X2y? 4+ 2%y L+ X2)(L+ y?) + A+ x*)(L+ y?)
b =X2y? + 2%y L+ X2)(L+ y?) +1+ X% + y? + x2.y? 0
25
ady | =0 X@+y)+ 29+ x)@+y?) +y*@+x%) J+1
2
:(x¢1+y2 +y\/1+x2) +1 0,25
Do d6: 2024 = S? +1 suy ra S =4/2023 (Vi S>0)
0,25
Vay S =+/2023




Ciu y Noi dung Piém
(x+\/§+1)\/2—x:x2+x+1 PK: 0<x<2
0,25
<:>(x+ x+1)\/2—x:(x+\/;+1)(x—\/§+l)
<:>(x+ x+1)(x—\/§+1—\/ —x)=0
0,25
< X— 2—x+1—\&=0 (x+\&+1>0)
a X*+x-2  x-1 X+ 2 1
= - =0&(x-1 - =0 0,25
(1d) x+42-x  ~/x+1 ( )(x+\/2—x \/§+1J ’
Vi
0<x<2=> X¥2>x+ 2_X>0: xt2 1 >1-1=0
\/;+1>]_ X+2—X \/;+1 0.25
(Khong chirng minh dwoc -0,25)
2
= X =1(TM). Vay nghiém ctia phuong trinh la x = 1
(2,0d)
2x* +xy =y -3y+2< y' —(x+3)y+2-2x*=0. | 025
< (y-2x-2)(y+x-1)=0
y=2X+2
=N , 0,25
b y=-x+1
(1d) ) Y =2X+2 y=2X+2
+ = 0,25
x*—y*=3  |(Bx+4)"+5=0(Vonghiéem )’
y=-x+1 y=-x+1 X=2
)y, , & =
X’ —y?=3 ([x=2 y=-1 0,25
Vay nghiém cua hé phuong trinh 1a: (x; y) = (2; -1)
a)Tim tit ca cic sO ty nhiénadéa+ 1, 4a*+8a+5va 6a>+12a+7 1.00
dong thoi 1a cac s6 nguyén to. ’
3 Dit a+1=p.
(2,0 diém) 0,25

—4a’+8a+5=4(a+1) +1=4p>+1va




6a’+12a+7=6(a+1)" +1=6p>+1

Do p 1a s6 nguyén té nén 4p? +1>5va 6p2+1>5

Tacod 4p>+1=5p°—(p-1)(p+1)va
6p°+1=5p°+5+(p+2)(p-2)

. ) 0,25
Néu p chia 5 du 1 hoac 4 thi (p-1)(p+1) : 5
— 4p® +11a khong sb nguyén t6
Néu p chia cho 5 du 2 hogc 3 thi (p-2)(p+2) i 5
. , 0,25
= 6p° +1 khong 1a s6 nguyén to
Vay dé 4p?+1va 6p’+1languyén td thi p i 5
Maplasdnguyénténén p=5 —a=4
Thi lai v6ia =4 thi a + 1 = 5 nguyén t; 4a2 + 8a + 5 = 101 0,25
nguyén t; 6a> + 12a + 7 = 151 nguyén td.
Vay a =4 1a gia tri can tim.
b) Cho Xxva y la cac sb hiru ti dwong va thoa man dang thirc
X3 + 3 — 2X2 2
Y Y 1 1,00
Chumng minh rang /1— — 1a mot s6 hitu ti
Xy
Taco X°+y° =2x°y*
2 0,25
Hay (x°+y°) =4x‘y*
3 < X+ 2X°Y +y° = 4xty
(2,0 diém) | < xX° —2x%y° +y° = 4x*y' — Ay’ 0,25
& (X -y) =4xy’(xy -1)
3 2 4.4 1 \
<:>(X —y3) = 4x"y [l——} vi X, y duong 0,25
Xy
0,25




[ x° — )
= l—i:‘ 2)5‘ 1a sO hiru ti
Xy 2X°y

Cau 4 (3.0 diém)

Phén Dap an Pi¢m
F
A M
T D
K
7 C E
Q
S o
G
J
BN
Ta c6 : OH.OS = OB? = OC? 0,25
OE OS 0,25
AOES ~ A OHF (g.g) = —— = —> = OH.OS = OE.OF
OH OF
®  |'Suy ra OE.OF = OC? =AOCF ~ AOEC (c.g.c) 0,25
— OCF = OEC =90° = FC 1 CO nén FC la tiép tuyén cia (0). | 023
T OH.OS = OC? = AOHC ~ AOCS 0,25
= OHC =0CS = CHS=0CD =0DS
—ASHC ~ ASDO = SCH =HOD
Tu AOHC ~ AOCS = OH = OC = OH = Ob =AHOD ~ A
HC CS HC CS
HCS
b = OHD =SHC suy ra HA 1a phan giac cta goc CHD. 0,25
Goi K 1a giao cua HA va CD, ma HS L HA nén HI va HS 14 phan 0,25

SC_KC

giac trong va ngoai cuia ACHD = =——
D KD




PQ//AD =

PC _SC _KC CQ
AD SD KD AD

— CP=CQ.

025

Qua O vé& dudng thang vudng goc v4i SO cat SA, SB lan luot tai

M, N.

Chung minh dugc AMOT ~ AOJT ~ ANJO (g.g)
MT MO MN?

:>_
ON NJ 4

——~ —MT.NJ=0OM.ON = MO? = (*)

0,25

¢ |O0G=0E=r)

Ta c6 Sst1 = Ssmn - Smtin' Do Ssvn khong d6i nén Ssty dat
GTLN khi va chi khi Smryn dat GTNN .

1
Ta ¢6 Smmn = Smot + Stos + Sion = §r(MT + TJ +JN) (vi OF =

0,25

Laico
MT + TJ + JN=MA + 2TA + 2JB + NB
=2.(MT + NJ) - 2MA (do MA = NB, AT = TG, JG = JB).

0,25

MaMT +NJ 2 2MT.IN .

Do d6 MT + TJ +IN > 2.24/MT.JN - 2MA

= 2MN — 2MA (do (¥))

= Smrn = 1(MN — MA).

Dau « = » xay ra khi MT=NJ < TJ // MN < G la diém chinh giira
cua cung nho AB.

025

Bai 5: (1,0 diém)

Y/Phan

Dép an

DPiém

Ta c6 BDT Bu nhia cop ky
3(x2+y2+22)—(x+y+z)2 = =(x=y) +(y-2)" +(x-2)"20

= (x+y+ z)2 < 3(x2 +y*+ 22) nén vai x,y,z>0 ta ¢

x+y+z§\/3(x2+y2+zz),épdungtac()

1 1 1 ( 1 1
+ + < /3 +
Jab+a+2 Jbc+b+2 +Jcat+c+2 ab+a+2 bc+b+2

-V6i x,y>0 ta co

1 1(1 1
X+Y=2,\Xy = (X+ 2> 4xy = <Z| =4+ =
y y ( y) Y X+y 4(x yj

ap dung ta co

0,25

N7

N——



1 1 1 1
ab+a+2 ab+l+a+l ab+abc+a+l ab(c+1)+(a+l)

1 1 1 1( abc 1 1[ c 1 j
<= + == + == —+—
4\ ab(c+1) a+1) 4\ab(c+1) a+1l) 4 c+1 a+l

Vay ta co ! Sl c . 1
ab+a+2 4\c+1 a+l

Tuong tu ta co L sl a + ! ;
bc+b+2 4\la+1l b+1

1 1( b 1 N
— < —4+— | nén
ca+c+2 4\b+1 c+1

1 1 1
3 + +
\/ (ab+a+2 bc+b+2 ca+c+2j

1( ¢ 1 a 1 b 1
<.[83-= + + + + +
4\c+1 a+1 a+1 b+1 b+l c+1

3
2

0,25

0,25

Vay + ! + ! < 3 dau “=" ¢6 khi
Jab+a+2 +Jbc+b+2 +Jca+c+2 2

a=b=c=1

0,25

Hoc sinh lam theo cach khac ding van cho diém t6i da




NAM HOQC 2023 - 2024
Mobn: Toan
PE CHINH THUC Thoi gian lam bai: 150 phut
(Pé thi gom 01 trang)

cau l. (4,0 diém)

X+20x+4 x+2x+1) (3/x-5 2Jx+10
+ +
xﬁ—S Xx-1 \/§—2 x+6\/§+5
Rat gon M va tim gid tri cia x dé M >1
2. Cho x, y 1a cac s6 thuc thoa man diéu kién (x +/X? Jrl)(me/y2 +1) =2.

1. Cho biéu thtrc: M :(

Tinh gia tri cua biéu thirc Q = x\/y2 +1+yVx% +1
Cau I1. (4,0 diém)

1. Giai phuong trinh X° —3vX° —3x* +4x—2 =0,
X2 —y?+4x—-6y-5=0

J2x+3+ 2y +2x* + x = 26.

2. Giai hé phuong trinh {

Cau Il1. (4,0 diém)
1. Giai phuong trinh nghiém nguyén: y* +2y° —y* -2y —x*—x=0
2. C6 bao nhiéu s6 ty nhién n khong vuot qua 2023 thoa méan n® + 2023 chia hét cho 6.
Cau IV. (6,0 diém) Cho dudng tron (O;R) dudng kinh AB. Goi C 1a diém thoéa mén
tam giac ABC nhon. Cac dudng thang CA,CB cit dudng tron (O) tai diém thir hai
twong tmg 1 D,E. Trén cung AB ctia (O) khong chira D lay diém F (0< FA<FB).
Duong thing CF cit AB tai M va cat dudng tron (O') ngoai tiép tam gidc CDE tai P
(P khong trung véi C).

a) Chirng minh aABC -~ 2EDC

b) Chirng minh CE.CB=CP.CM. 7
¢) Goi I, H theo thir tu 1a hinh chiéu vuoéng goéc ctia F trén cac duong thang BD, AB.

Céc duong thang IH va CD cét nhau tai K. Chting minh AKF =90° va tim vj tri ctia diém
F dé bidu thire 22+ B2 L AD 401 i tri nho nhit.

FH FI  FK
Cau V. (2,0 diem) Cho cac so duong X, Y, z thoa man dicu kién: x+y+z=1.

x4 y4 74

ey Jocry) e )y+2) @)z x)

Tim gi4 tri nhé nhat cta biéu thirc: F = (



HUONG DAN CHAM
(Hudng dan cham gom 06 trang)

So lwgc 1oi giai

Pieém

(3,0
diem)

1. Cho biéu thirc:

" :(x+2\/;+4+x+2\/§+1}£3\/;—5+ 24/x +10 j

XX —8 x-1 JX=2  x+64x+5

Rt gon M va tim gi tri ciia x dé M >1

2,0

biéu kién véi x>0;x=1,3,4

M = x+2dx+4 (x| 3Vx-5 2(Vx+5)
(Vx=2)(x+2dx+4) (Vx-1)(Vx+1) | | Vx=2  (Vx+1)(vx+5)

[ 1 +&+1_3J§—5+ 2

lx=2 Ux-1) [ Wx-2 0 Ix+l

L (V1) (VX-2) ayx -5+ + 23X -2)
N B

X1+ x=2x +4/x -2 3x+3Vx -5Vx -5+ 2x -4
]

Xx-3  3x-9 X-3 (&—2)(&“) Jx+1

(Vx=2)(Vx-1) (Ve-2)(Veet) (Vx-2)(¥x-1)  30-3) (V1)

|

0,25

0.5

0.5

X +1 )
Viay M= \/7 )V('n Xx>0;x#13,4

3(vx-1
VXl 1 Jx+1 1>0< 4-2x >O<:>—2_\/;>0

S

{2—&>o
ﬁ—l>0

N o 1</Xx <2 1<x<4. Vay M>1 khi 1<x<4 va x = 3

{2—\/;<0
\/;—1<O

M>1 <

0,25

0,5

2. Cho x, y 1a cac s6 thuc thoa man diéu kién (X + /X2 +1)(y +4Y’ +l) =2.

Tinh gia tri cta biéu thirc Q = X\/y2 +1+ y\/X2 +1.

2,0




Cau So hrge 1o giai Piém
Ta co:
2=xy+\/(x2+1)(y2+1)+x\/y2+1+y\/x2+1:xy+\/(x2+1)(y2+1)+Q 05
2 )
= (2-Q)° =| xy +/(x? +1)(y? +1)
(2-Q) =]+ ] s
=4-4Q+Q% =2X°y* +X* +y* +1+ 2xy\/(x2 +1)(y? +1).
Talaico Q* =x*(y* +1) + y* (x> +1) + 2xy\/(x2 +1)(y* +1) 05
= Q*=2Xy’ +x*+y’ + 2xy\/(x2 +(y? +1). 05
3 )
Do d6 4—4Q:13Q:Z
1. Giai phuong trinh X —3v/x* —3x2 + 4x—2 =0.(1) 2,0
Piéu kién X° —3x* +4x—-2>0 0,25
C6 X*—3X* +4x—2=(x-1)(X* —2x+2)
0,25
nén X° —3x’ +4x-2>0< x21vi X’ —2x+2=(x-1)" +1>0Vx
(1) & 2(x-1)+(x* —2x+2) -3,/(x—1)(x —2x+2) =0
_ _ 0,25
o2 Xt g X g
X°—2X+2 X°—2X+2
/ X—1 t=1
bit t =,|—————,t =0 ta duoc phuong trinh 2t° -3t+1=0 1 0,5
X*—2X+2 t==
2
x—1 x—1 ) . N
t=l<,|—F——=15—F——=1<Xx"-3x+3=0(v6 nghiém) 0,25
" X" —2X+2 X" —2X+2
@0 |(lo [ x1 1. ox-1 1
diém) 2 XX =2x+2 2  x'-2x+2 4 05
& X2 —6X+6 =0 <> X = 3+/3 (théa man diéu kién) ’
Viy pt c6 2 nghiém X =3++/3
> Giai he o ) X*—y?+4x-6y-5=0 )
. Giai hé phuong trin 2,0
V2X+3+./2y +2x* +x = 26(2)
K> 3
bidukién {2 0,25
y>0
X+2=Yy+3
e (x+2) =(y+3) < 0,5
e xef =(ye3f |12
+)X+2=-y-3& (X+5)+y =0 vo nghiém
3 0,5

Vi (x+5)+y>0vx>-=,y>0.

N




Cau So hrge 1o giai Piém
+)X+2=y+3< y=x-1thay vao (2) ta dugc
N2X+3+J2(x- 1) +2X°+Xx=26
& (V2x+3-3)+(V2x-2-2)+2¢° +x-21=0
2X+3-9  2x-2-2
& + X—3)(2x+7)=0
x3+3 azaa AT 0
2
& (x-3 + +2x+7 (=0
( )(\/2x+3+3 \/2x—2+2 j
2 2
< x=3,do + +2x+7>0Vx2>1
V2X+3+3 2x—2+2
HX=3=>y=2
A 1A \ . . A ) } 0,25
Vay hé phuong trinh ¢6 nghi¢m duy nhat (X, y) = (3, 2)
1.Giai phuong trinh nghiém nguyén: y* +2y* —y* -2y —x*—x=0 2d
Taco: y*+2y*—y*—2y—x*—x=0
S (Y +y-1)°=x"+x+1 (¥) 0.5
Néu x > 0 thi x? <x?+x+1<(x+1)? suy ra x> + x+1 khong la s chinh phwong ’
nén khdng ton tai s6 nguyén x,y thoa man (*).
Néu x <-1 thi (x+1)% < x> +x+1<x? suy ra x*>+x+1 khong la sé chinh phuong 0,5
nén khong ton tai s6 nguyén x,y thoa man (*).
y=-2
. =-1
Néu x =-1 hoac x =0 thitr (*)suyra y’+y-1=+l< y 0,75
y=1
A . , . AL 0,25
Vay phuong trinh c6 nghiém nguyeén:
o [0V =1EL2), (50, (50), (1), (0-2),(0:-1).(0.0), 0]
diém) | 2. C6 bao nhiéu sb ty nhién n khong vurot qué 2023 thoa man n®+2023 chia |,
hét cho 6. ’
bit n=6q+r,re{0,1,2,34,5}. Khi d6 n°+2023 chia hét cho 6 khi 0,25
r® +1 chia hét cho 6.
Néu r chan thi r*+1 1¢, do d6 r®+1 khong chia hét cho 6. Suy ra
0,5
re {1, 3, 5}.
V6i r =1= r>+1=2 khong chia hét cho 6.
Véi r=3=r’+1=28. khong chia hét cho 6. 05
V6i r =5=r°+1=126 chia hét cho 6.
Suyra n=6g+5.Ma 0<n<2023=0<q<336. 05
Vay c6 tt ca 337 sb ty nhién n théa man dé bai. 0,25
V. (7.0 Cho dudng tron (O; R) duong kinh AB. Goi C 1a diém thoa méin tam giac ABC
diém) | nhon. Cac duong thing CA,CB cit dudng tron (O) tai diém tht hai twong tng 14




So lwgc 1oi giai

Pieém

D,E. Trén cung AB cta (O) khong chira D ldy diém F (0<FA<FB).
Puong thing CF cit AB tai M, va cat duong tron (O') ngoai tiép tam giac
CDE tai P (P khong trung véi C).

a) Chirng minh aABC -~ AEDC 2,0
Ta chimg minh duoc aACEA; ACDB 14 2 tam gic vudng dong dang( g.g)
CE CA CE CD
= =D 2= === — JABC - 4EDC (c.g.c)
CD CB CA CB
b) Chtirng minh CE.CB =CP.CM. 2
Theo cau a) ~ABC -~ AEDC = CBA=CDE (1) 0,5
< 1 .
Ma dé thay CDE = ECO 'E (kéo dai DO’ va dung tinh chat gbc ngoai tam giac)
1 0,5
Tuong tu CPE = ECOIE nén CDE =CPE (2)
Tu (1) va (2) suy ra: CBA=CPE Hay CBM =CPE 05
Xét ACPE va aCBM cé6: CBM =CPE vaBCM chung
CE CM
Suy ra ACPE «~ aCBM (9.g) = — = —— = CE.CB = CM.CP (Ppcm) 0,5
CP CB
c) Goi |,H theo thir tw 1a hinh chiéu vuong goéc cua F trén cac duong théng
BD, AB. Cac dudng thang IH va CD cit nhau tai K. Ching minh AKF = 90° 5

;.2 .. AB BD AD
va tim vi tri cua diém F d¢ biéu thic = + + dat gia tri nho nhat.

FI. FK




Cau So hrge 1o giai Piém
Goi J 1a giao diém cua FI va BH; Q 14 giao diém cta HK va AF. Ta chimg minh
duge aFHJ — aBIJ(g.g) = aHI1J — aFBJ(c.g.c) = HIJ = FBJ 0,25
D& thdy HFA = FBJ ( gbc c6 canh trong tng vudng goc)
VaHIJ = HKA ( So le trong, do FI//KD)
— HFA = HKA =4 AQK ~ sHQF (9.g) =aAQH — aKQF 0.25
= AHQ = KFQ. Ma= AHQ = IHJ ( dbi dinh)
va IHJ = BFJ (Do aHIJ «~aFBJ)
= BFJ = KFQ . Hay= BFI = KFA (*) 0,25
Xét ttr giac BDAF c6 tong 4 goc bang 360°. Ma dé thay ADB = AFB = 90°
Suy ra: DBF + DAF =180°Ma KAF + DAF =180°(ké bu)
= DBF = KAF Hay IBF = KAF (**) 005
Tur (*) va (**) suy ra aFAK — aFBI (g.g) = BIF = AKF =90° '
Xét ADFK va ABFH c6 FKD = FHB =90°
\ 7 . _ —_ 1
Va ta chirng minh dugc FBH = FDA(= 2 AOF ) 0.25
— ADFK ~ ABFH = 2 _ B 3y
FK FH
. A . . ID HA
Tuong tu tam gidc IDF dong dang v&i tam giac HAF = E = aF 0,25
Ma aFAK - aFBI nén: AR = L )
FK  FI
Tu (1), 2)=> DK — AK = BH —ﬂ hay: %:ﬁ—ﬂ
FK FK FH FI FK FH FI 0.5
DA BD BH BD BI BH ID '
FK FI FH FlI FI FH FI
. ID  HA DA BD BH HA AB
Ma— =— suy ra: + = + =
FI FH FK FI FH FH FH
. AB BD AD 2AB
VY e R TR PR
AB BD AD 0.25
nén +—t nho nhat khi FH 16n nhat khi F 1a trung diém cung AB
FH FlI FK
Cho cac s6 duong X, Y, z théa man diéu kién: x+y+z=1.
Tim gia tri nho nhat cta biéu thirc:
X4 y4 Z4
2,0 0 +y?)xry) (Y2 +2°y+2) (22 +x*)(z+x)
diém) 4 4 4 4 4 4 4
Taco S | +2(X -y')_ XYy 05
0 +y? Jxry) Oy lxry) Oy fxry)




Cau So hrge 1o giai Piém
1 2 2

>2(X—+y)+x_y>l(x+y)+x_y—gx_§y 0.5

X4y 4 4 47

4 4
Tuong tw 7— 22/ 2§y—§2, 5 222 2§Z—§X. 0,5
(y2+2%fy+2) " 47 47" (22+x%)z+x) 4" 4

VéyZF2%(x+y+z)—%(x+y+z)=¥:%:>FZ%. 0,5

Déu bang xdy rakhi x =y =z 2% . VAy gi4 tri nho nhit cua F 1a 1,




UBND HUYEN THANH SON  DE THI CHQON HQC SINH GIOI LOP 9 CAP HUYEN
PHONG GD&DT Niam hoc 2023 - 2024
Mon: Toan
(Thoi gian 150 phiit khéng ké thoi gian giao dé)

PE CHINH THU'C
(Pé c6 03 trang)

I. PHAN TRAC NGHIEM. (8,0 diém)
Hay chon phwong dn trd 107 diing roi ghi vao to gidy thi.

X .Y Xty
Py+y Py -x Jxy

Cau 1: Cho biéu thirc P = véi X +y=7 va xy=10. Khi d6

gia trj ctia biéu thirc P 13

Ap=+l B.P=L. c.p=-_. D.P=1.
3 3 3 5
x(\/x+4\/x—4 +\/x—4\/x—4) ’ q
Cau 2: Cho A= vO1 X > 4. Gia tr1 nhd nhat cua biéu
JX? —8x +16
thic A la
A. 6. B.7. C.8. D. 9.
Cau 3: Goi S 1a tong cac gia tri nguyén cua x dé biéu thuc N= */Jg“l)’ ¢ gia tri

nguyén. Gia tricua S la

A.S=36. B. S=38. C. S=41. D.S=44.

Cau 4: Cac duong thang y=-5(x+1); y=ax+3; y=3x+a dong quy véi gia tri cua a
la

A. a=13. B.a=3. C.a=-13. D. ae{-13:3].
CAu 5: Vi gid tri ndo cia m thi d6 thi 2 ham s y=2x+m+3 va y=3x+5-m

cat nhau tai 1 diém nam trén truc tung ?

A. m=1 B. m=-1. C. m=2. D. m=3.

Cau 6: Cho dudng thing mx+(2-3m)y+m-1=0 (d). Tim m dé khoang cach tur
goc toa do dén duong thang (d) 1a 16n nhat. Khi d6 gia tri cia m bang

A.m=12. B. m=-12. C.m:—%. D.m:%.

Cau 7: Tong cac nghiém cia phuong trinh: v2x+9 =+4—x +/3x+1 14
11

A 2. B. 3. C.-2. D. 3

Cau 8: Cho phuong trinh; v5x° =1 +3/2x =1+ x —4=0. Phuong trinh c6 s nghiém 1a
A. 1. B.2. C.12. D. 18.
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Céu 9: Tam gidc ABC vudng tai dinh A, AC=8, AB=+192, AH LBC (HeBC).
Khi d6 ti s6 dong dang k ctia tam giac HAB va ACB la

1 2 J3
A k=—. B. k=+/3. C. k=—. D.k="—.
NE V3 V3 2
Cau 10: Cho tir giac ABCD, hai duong chéo vudng goc tai O. Biét AB = %CD,
1

AO = gAC, S,os =a°. Khi d6 dién tich S cua tr giac ABCD la

A. S=7a’ B. S=8a’ C. 9a’. D. S=10a°.
Cau 11: Cho tam gi4c can ABC c¢6 A=120°; AB=AC; BC=2; BH LAC (HeAC).
b9 dai HC nhén gi4 tri nao sau day?

A. HC=05. B. HC = ﬁ;l- C. HC = 2+2J§- D. HC = /3.
Cau 12: Cho tam gi4c ABC vuodng tai B. Trén canh AC liy diém D sao cho
1

CD= gCA. vé DF L AB (F € AB). Goi E 1a trung diém cua DF. Pap an nao ding?

A. AC=3BE. B. BD=2CD. C. BE:%AC. D. BE:%AC.

Cau 13: Cho tam giac ABC, vé hinh binh hanh AMON sao cho M € AB, O e BC,
N e AC. Biét S, =a%, Syoc =b*. Dién tich S ctia hinh binh hanh AMON bang

A. S=ab. B. S=2ab. C.S:%(a%bz). D. S=(a”+b?).

Cau 14: Cho nira dudng tron tam O, duong kinh BCva diém A nam trén nua duong
tron (A khac B, C). Ha AHvudng goc voi BC (H thudc BC). Goi | va Klan lugt doi
ximg véi Hqua AB va AC. Dién tich t& giac BIKC 16n nhat bang

A. R%. B. 2R, C. 3R%. D. 4R%.

Cau 15: Chp diém C thudc nira duong tron duong kinh AB, H 14 hinh chiéu cua C trén
AB. Cac diém D va E thudc nira duong tron sao cho HC 1a tia phan giac ctia goc DHE.
H¢ thtic nao sau day dung?

HD + HE
A. HE?’=HCHD. B. HC=——— C. HC*=HDHE. D. HD’=HCHE.

Cau 16: Mot ngudi mang trimg ga ra cho ban. Téng sb trimg ga ban ra dugc tinh nhu

sau: Ngay thi nhat ban duoc 8 tring va % sO trimg con lai. Ngay thir hai ban duoc 16

trimg va % s6 trimg con lai. Ngay thir ba ban dugc 24 trimg va % s6 trimg con lai. Cr

nhu vay cho dén ngay cudi cung thi ban hé':[ trimg. Biét s6 trimg ga ban dugc mdi ngay
déu bang nhau. S0 ngay nguoi dé ban hét so trimg ga la
A.5. B.7. C.9. D. 11.
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II. PHAN TU LUAN. (12,0 di¢m)
Bai 1. (3,0 diém)
a) Chung minh rang A = n® —n chia hét cho 10, v&i moi s6 nguyén duong n.
b) Tim cac sé nguyén x, y thoa méin phuong trinh x? +xy — 2y —x —5=0.
Bai 2. (3,5 diém)

a) Giai phuong trinh 6x° —Xx* + X = %

b) Giai phuong trinh vx* +12 +5=3x ++/X* +5.
Bai 3. (4,0 diém)

Cho duong tron (O;R), DC la mot day cb dinh khong di qua O. Goi S 1a diem
di dong trén tia d6i cua tia DC (S khong trung D). Qua S ké hai tiép tuyén SA, SB véi
duong tron (O;R), (A,Bla hai tiép diem). Goi | 1a trung diém cua DC.

a) Chtrng minh 5 diém S,A,B, 1,0 cung thuéc mot duong tron;

b) Goi H 1a giao diém cua SO va AB. Chimg minh: SC.SD =SH.SO;

c) Chirng minh: DHC = DOC;

d) Chtng minh dudng thang AB ludn di qua mot diém cd dinh khi S di dong.
Bai 4. (1,5 diém)

a) Cho a, b, ¢ 1a ba s6 khong 4m c6 tong bang 1. Chimg minh rang:

a’+b’+c?>4(ab+bc+ac)-1

b) Cho X, Y,z >0 thoa man x* +y® + 2% <3xyz. Tim gia tri 16n nht cua biéu

thirc
2 2 2
X Z
P=— + 4y +—
X"+yz Yy +ZX Z"+Xy
---------------------  § | | CO——
Hovaténthi sinh:.......ccccccocoiiiiiiiiiieeeee, S6 bao danh:........coeeeeen..

Cén bo coi thi khong giai thich gi thém./.
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HUONG DAN CHAM
THI HQC SINH GIOI LOP 9 CAP HUYEN 2023 - 2024
(Huong dan cham co 04 trang)

Luu y: Néu hoc sinh 1am cach khac, t6 cham théng nhat cho diém. Hoc sinh khong vé

hinh hodc v& sai khong tinh diém. q
I. PHAN TRAC NGHIEM (8,0 diém). Moi cau tra 16i dung dugce 0,5 diém

Cau 1 2 3 4 5 6 7 8
A C B C A D D A

Cau 9 10 11 12 13 14 15 16
D C D A B B C B

IL PHAN TU LUAN (12,0 diém).
Bai 1. (3,0 diém)

a) Chung minh rang A = n® —n chia hét cho 10, v6i moi s6 nguyén duong n.
b) Tim céc sd nguyén x, y thoa min phuong trinh x? + xy —2y —x —5=0.

Noi dung can dat Diém
aA)A=n’-n=n(n*-1)=n(n-1)(n+1)(n*>+ 1) 0,25
nn-0):2=A:2 (1) 0,25
-Néu n:5= A:5. Vi moi so nguyén k ta xét 025
-Néun=5k+1=(n-1):5=A:5 !
-Néun=5k+2= (n*+1) =(5k +2)" +1=25k* + 20k +5:5=> A5 008
-Néun=5k+3=(n*+1) =(5k +3)" +1=25k? + 30k +10:5=> A5 ’
-Néun=5k+4=(n+1):5=A:5.Suyra A:5,vneZ" (2) 0,25
Tu (1), (2) va 2; 5 nguyén t6 cting nhau => A = n® — n chia hét cho 10, véi 025
moi s6 nguyén duong n. ’
b) Gid sur ton tai x, y nguyén théa man
XP+Xxy-2y-x-5=0y(x-2)=—x"+x+5 (*) 0.25
Véi x =2 thi: (*) <> 0=3 (Khong théa man) 0,25

2
Véi X # 2 ta co: (”‘)<:>y:X+—X+5:—x—l+i 0,25
q X—2 X—2
Dé y nguyén thi x — 2 1a udc cia 3 )
= Xx-2€e{-3-113} = xe{-113;5} 0,25
Tuong tmg voi y € {~1;,-5;-1,-5} 0,25
Vay phuong trinh ¢6 nghiém nguyén (X;y) =(-1-1);(3-5);(3;-1);(5-5) 0,25
Bai 2. (3,5 diém)
a) Giai phuong trinh 6x° —X* + X = % :
b) Giai phuong trinh VX* +12 +5=3X ++/X* +5

Néi dung cin dat Piém

a) 6x3—x2+x=%<:>17x3+(x—1)3=0 0,5
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17x° =(1-x)’ & (¥7x) =(1-x)’ 05

1
<:>§/1_7x:1—x<:>(€/1_7+1)x:1<:>x:§/1_7+1 0.25
Viy phuong trinh ¢6 nghiém duy nhat x = . ! 0,25

17 +1
b) PT viét lai thanh vX2 +12 —+/x*> +5=3x -5 0,25
Vi VX2 +12 > /x? +5 nén dé phuong trinh ¢6 nghiém thi

0,25

3x—5>0<:>x>§

Ta nhan thiy x = 2 la nghiém ctia phuong trinh, nhu vy phuong trinh c6
thé phén tich vé dang (x—2)A(X)=0, d¢ thuc hién dugc diéu d6 ta phai
nhom , tach nhu sau :

2 2
S 12 -4=3x—64x0+5-3e 5% _3(x-2)+—2X"% | 05
VX2 +12+4 (x=2) VX*+5+3

X+2 X+2
o (x-2 _ ~3|=0 ()
( )E\/X2+12+4 JIX? 4543 )

Ta thay
X+2  x+2 :(X+2)[ 11 j<0 0,25
VX2 +12+4 x> +5+3 VX2 +12+4 Ax*+5+3

Do (x+2)>0 voéi x>g

0,25
va ! < ! Vi VX2 412 +4>x*+5+3>0
VX*+12+4 \x*+5+3
Suy ra X+2 _ X+2 0= X+2 _ X+2 320 0.25
X2 +12+4 x> +5+3 X2 +12+4 X*+5+3
Tir (1) suy ra x = 2 13 nghiém duy nhat cta bai toan. 0,25

Bai 3. (4,0 diém)
Cho dudng tron (O;R), DC 1a mot day cb dinh khong di qua O. Goi S la diém

di dong trén tia ddi cua tia DC (S khdng tring D). Qua S ké hai tiép tuyén SA, SB
voi dudng tron (O;R), (A, Bla hai tiép diém). Goi | 14 trung diém ctia DC.

a) Chtrng minh 5 diém S,A,B, 1,0 cung thuéc mot duong tron;

b) Goi H 1a giao diém cua SO va AB. Chirng minh: SC.SD=SH.SO;

¢) Chtrng minh: DHC = DOC,;

d) Chimg minh dudng thang AB ludn di qua mot diém cd dinh khi S di dong.
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Hinh vé

J

a) (0,75 diém) ’ ,
Vi SA,SB la céc ti€p tuyen nén SA L OA, SB L OB, mit khac I la trung
diém cua CD nén, Ol L CD.

0,25

Goi M Ia trung diém cua SO. Khi d6 ta c6 MS=MO=MA=MI=MB
(tinh chat duong trung tuyén trong tam giac vuong).
Suy ra 5 diém S,A,B,1,0 cung thudc mot dudng tron (M).

0,5

b) (1,0 diém)

. \ . |S chung
Xét hai ASDB va ASBC c6 suy ra ASDB - ASBC (g-0)

SBD =SCB

0,5

Suy ra SB*>=SD.SC(1)
Xét ASBO c6 SB? =SH.SO (2)
SC SO

Tir (1) va (2) SDSC=SHSO & = ==
SH SD

0,5

¢) (1,0 diém)
S chung
Xét hai ASDH va ASOC c6<gc g0 suy ra ASDH - ASOC(c-g-c)

SH SD
Suy ra SDH =SOC (hai goc twrong ing).

0,5

Xét tir giac DHOC co:

HOC +HDC =S0OC +HDC =SDH + HDC =180°suy ra tir giac DHOC noi
tiep.

Suy ra DHC = DOC (goc néi tiép cung chan cung DC).

0,5
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d) (1,25 diém). Goi J 1a giao diém cua AB va Ol. Xét hai AOIS va AOHJ

mot diém cd dinh J khi S di dong.

, |0IS=0HJ=90°

co

O chung 0,25
Suy ra AOIS—~ AOHJ(g-g) => OI1.0J =0H.0S 0,25
Mit khac OH.OS = OB? = R?(hé thirc lugng trong tam gidc vudng SBO)

2

T d6 O1.0J =0OH.0S =R? @OJ:% 05
Hé thic nay ching to J 1a diém cd dinh. Hay duong thang AB ludn di qua 0.5

Bai 4. (1,5 diém) a) Cho a, b, ¢ 1a ba s6 khong am c6 tong bang 1. Chirng minh rang;

a’+b”+c?>4(ab+bc+ac)-1

b) Cho x,y,z >0 théa man x*+y* +z* <3xyz. Tim GTLN ctia
2 2 2

P= 4X + 4y + 42
x*+yz y'+zx 2% +xy
Ndi dung can dat Piém
a) Ta co, a, b, ¢ 1a ba s6 khong am c6 tong bang 1
3(ab+bc+ac)§(a+b+c)2:1<:>1—3(ab+bc+ac)20
Khi d6 a®+b*+c®>4(ab+bc+ac)-1<a*+b*+c*+1>4(ab+bc+ca) 0.25
& (a®+b*+c?—ab—bc—ca)+[1-3(ab+bc+ca)]=0
Theo trén 1-3(ab+bc+ac)>0,tadi CM a*+b*+c*—ab—bc—ca>0
That vay,
2 2 2 2 2 ) 0,25
2a’ +2b* +2c® —2ab-2bc-2ca>0<(a—b) +(b-c) +(c—a) =0
Ping thirc ludn dung
2 2 2
b) Taco x,y,z>0,x2 +y2 +22 <3xyz = > *Z <3 0,25
Xyz
Vi X,y,z>0, theo BDT Cauchy ta duoc X° +y* + 2 > Xy + yz + zX
2
X* +yz>2,x"yz =2x%Jyz = 4X P 0.25
X'+yz 2,]yz
y? 1z 1
Tuong tu ta duoc: < : <
gt ytazx T 2dzx Tzt +xy 2\/@
0,25
P= X’ + y’ + z <1 1+1+1 <l1+1+l
x*+yz yt+zx ztexy 2(\yz xz xy ) 2lx y z
2 2 2
Sl(xy+yz+zx]si£x +y?+z ]gé
2 Xyz 2 Xyz 2 0.25

GTLN cua P:% khi x=y=2z=1
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KY THI CHON HQC SINH GIOI LOP 9 THCS
CAP HUYEN NAM HQC 2023 - 2024
Mon: TOAN
Thoi gian lam bai: 150 phut, khong ké thoi gian giao dé
(Pé thi ¢6 02 trang)

|. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)

: Xy (x+y)=x ,

Cau 1. Cho bidu thie P=| 2+ 1, L] YAV =Xy o 0y >0). Bidt xy=16
Dy Xy xx+yfy

Gi4 tri nho nhit cia P bang

A. 4. B. 3. C. 1. D. 2.

Cau 2. Cho X = 3J1+ @ - i/l—g . Gia tri biéu thirc P = 20x% +2003x** bang

A L. B. 2023. C. 1983. D. 0.
Cau3. Cho (d,):(m*—1)x—y+2m+5= 0 va (d,): 3x—y+1 = 0. Gid trj ciia m d& hai duong

thang song song la

A. m=2 hoic m=-2. B. m=3. C. m=-2. D. m=2.
X+y=1
Cau 4. Véi gia tri nao ciia m thi hé phuong trinh{ y am 1cé nghiém (X, y) thda X>y?
X—y=3m-
A.m<1. B.m>l. C.m>—1. D.m>%.

X+my =3m

Cau 5. Cho hé phuong trinh { . C6 bao nhiéu gia tri nguyén duong ciia mdé hé co

mx—y=m’-2
nghiém duy nhét (X;y) théa man x*—12x-12y<0?
A. 13. B. 11. C. 12. D. 14.
Cau 6. Cho hai ham s y = x* va y = 2x—m? ¢6 dd thi lan luot I3 Parabol (P) va duong thang d.
Tong céc gia tri nguyén ciia m dé duong thang d va Parabol (P) cét nhau tai 2 diém phan biét bing
A. 0. B. 1. C. 2 D. 3.
CAu 7. Cho Parabol (P):y=x*cat dudng thang(d):y=(m-2)x+m’-3m+4.Cé bao nhiéu gia tri
nguyén duong ctia m, (m<2023) d¢ (P)va (d) cit nhau tai 2 diém phéan biét ndm vé hai phia truc
tung?
A. 2022. B. 2021. C. 0. D. 2023.
Cau 8. Cho phuong trinh bac hai mx* —(2m+1)x+m—-2=0. Gia st m=m,la gia tri cia mdé
phuong trinh ¢6 hai nghiém phan biét sao cho tong binh phuwong hai nghiém bang 22. Khang dinh nao
sau day dung ?
A. m, <0. B.1<m, <2 C.2<m,<4. D. 0<m, <1.
Cau 9. Cho hinh binh hanh ABCD, mét dudng thang d di qua A lan luot cat BD,BC, DC theo thi
tir tai E, K,G. Khing dinh nao dudi day dung ?
A. AE’ =EK.EG. B. AE’ =EK.KG.

C. AE? = AE.AK . q ‘ D. AE? = AE.AG.
Céau 10. Cho hinh chtr nhat ABCD.Goi diém P,Q lan luot nam trén cac canh BC,CD sao cho

BP =1, tam gidc APQ vuong can va géc APB = 60°. Dién tich tam giac ADQ bang
A. 3cm?. B. /3 cm?. C.1cm?. D. 2cm?.
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Cau 11. Mot hinh hop chit nhét dugc ghép boi 42 hinh 1ap phuong canh 1cm. Biét chu vi day ciia
hinh hop chit nhat 1a 18cm. Do dai canh 16n nhét ciia hinh hop chit nhat da cho bang

A. 6.cm. B. 7cm. C. 3cm. D. 9cm.
Cau 12. Cho tam giac ABC vuodng tai A. Goi M, N la hai diém lan luot thudc hai canh AB, AC sao

cho MN//BC. Biét AB=9cm, AM =3 cm, AN =4 cm. D6 dai doan BC bang

A. 15cm. B. 12cm. C.10cm. D. 16 cm.
Cau 13. Cho tam giac ABC déu c6 dién tich bing 8+4+/3 cm? Goi M 1a trung diém cua BC, phan
gidc cua goc MAB ciat BM tai N.Dién tich cia tam giac ABN bang

A. 2cm’, B. 3cm’. C. 4cm’. D. 1cm’.
Céau 14. Cho duong tron (O) duong kinh AB =10.Day cung CD vudng goc v6i AB tai E, AE =1.
Céc tiép tuyén cta (O) tai B,C cédt nhau & K. Do dai doan BK béng

A.9. B. 15. C.6. D. 8.
Cau 15. Cho tam giac nhon ABC noi tiép duong tron (O). Céc tiép tuyén tai B,C cua dudng
tron cat nhau tai M. Biét raing BAC = 2BMC. S6 do goc BAC bang

A. 75°. B. 90°. C. 80°. D. 72°.

Céau 16. Mot cura hang ban budi Poan Hung ctia Phii Tho véi gid ban mdi qua 1a 50 ngan dong V(n
gia ban nay thi moi ngay ctra hang chi ban duoc 40 qua. Cura hang dy dinh giam gid ban, ude tinh néu
ctra hang cr giam moi qua 1 ngan dong thi so budi ban tang thém dugce 1a 10 qua. Xac dinh gia ban dé

ctia hang thu dugc loi nhun cao nhat, biét rang gia nhap veé ban dau cho mdi qua Ia 30 ngan dong
A. 45ngan dong. B. 40 ngan dong. C. 42 ngan dong. D. 50ngan dong.

II. PHAN TU LUAN (12,0 diém)
Cau 1 (3,0 diém).
1) Tim nghiém nguyén (X;y) ciia phuong trinh (x—4)y?* = x°.

~ 2) Chung minh rang trong ba sd chinh phuong tily ¥ ludn ton tai hai s6 ma hiéu ctia ching
chia hét cho 4.
Céau 2 (4,0 diem).
1) Cho da thic P(x)=x*+ax®+bx*+cx+d (a b, c, d la cic hing sb). Biét ring
P(1)=10,P(2)=20, P(3)=30. Tinh gi4 tri ciia biéu thirc %OP(_S) +25

X+Vx2=3=y+4y?+3

2) Giai hé phuong trinh:
x3—y3 =3x-3y+4
Cau 3 (4,0 diém). Cho tam giac ABC. Duong tron (O) tiép xtc véi cac doan thing AB,AC tuong
tmg tai K,L. Tiép tuyén cua (O) tai diém E thudc cung nhé KL cit duong thang AL, AK tuong (g
tai M, N. Puong thing KL cit OM tai P va cit ON tai Q.

1) Chitng minh rang MON = 90° —% BAC.

2) Chirng minh rang duong thing MQ, NP va OE cung di qua mot diém.

3) Chimg minh KQ.PL = EM.EN.
Céu 4 (1,0 diém). Cho cac sb thuc khong am a,b,c va thoa méan a® +b? +c? +abc =4. Ching minh
ab+bc+ca<abc+2.

HET
- Ho va tén thi sinh.:. cre e e e e e e e e SBD
- Thi sinh khong d‘u*oc St dung tal lzeu
- Can bo coi thi khong gidi thich gi thém.
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HUONG DAN CHAM
KY THI CHON HQC SINH GIOI LOP 9 THCS
CAP HUYEN NAM HOQC 2023 — 2024
Mon: TOAN
(Huwéng dan cham c6 04 trang)

I. PHAN TRAC NGHIEM

Cau 1 3 5 6 7 8
Pap an C B D B A A D D
Cau 9 10 11 12 13 14 15 16
Pap 4n A C B A C B D C
Il. PHAN TU LUAN

o Luu ¥ khi chdm bai ,
- Hudéng dan cham (HDC) duéi day dua vao 101 giai so luge cia mdt cach. Khi cham thi, gidm khao
can bam sat yéu cau trinh bay 101 giai day du, chi tiét, hop logic. ’ ) 9
- Thi sinh lam bai theo cach khac vo1i HDC ma dung thi t6 cham cén thong nhét cho diém twong tmg
v6i thang diém cia HDC. ’
- biém bai thi 1a tong diém cac bai khong lam tron so.
Huéng din chéim tw ludn
Cau 1 (3,0 diém).
1) Tim nghiém nguyén (X;Yy) cta phuong trinh (x—4)y? =x* (1)

~ 2) Chung minh rang trong ba sd chinh phuong tily ¥ ludn ton tai hai s6 ma hiéu ctia ching
chia hét cho 4.

Y Dap an Piém
Véi x=4 thi (1) trd thanh: 0.y* =16 (v0 Iy) = phuong trinh (1) v nghiém.
0,25
x> x*-16+16 16
3 Véi x#4 thi y? =X+4+—.
fi‘” Y74 x4 x—4 0,25
(1,5 | Do x,yeZ nén Vel = 16 €.
diém) x—4 0,25
Do d6 x—4 laube cua 16 = x—4e{+l; +2; +4; £8; £16}.
X-4|-16| 8| 4| -2|-1]|1 2 4 8 16
X 12| 410 ]2 ] 3]5 6 8 12 20 05
y? 9|1 2|0]|-2]|-9]|25 18 16 18 25 ’
y 0 45 | 432 (loai) | 4 | #32 (loai) | 15
Két luan: Phuong trinh c6 cac nghiém nguyeén la:
(5:5),(5;-5),(4;4),(4;-4),(~4;0),(20;5),(20;-5). 0.25
Vi mot s6 nguyén bét ky phai la s6 chan hoic 1a sd 1é. Do do6 theo nguyén ly 05
Dirichlet trong 3 s nguyen bét ky ludn chon ra dugce 2 s6 c¢6 cung tinh chan 1€. ’
Ap dung ta co trong 3 s6 chinh phuong bat ky ludn chon ra dugc hai sd c6
cung tinh chén 1¢. Goi 2 s6 chinh phuong duoc chon ra d6 1a a* va b®>. Khido | 0,5
12 1taco a®~b?=(a—b)(a+h).
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(15 +) Vi a® va b? cung tinh chéan 1é nén a, b ciing ciing tinh chan 1é. Do d6 a—b
diém) | 13 6§ chin va a—b ciing 1a s6 chin a? —b? = (a—b)(a+b):4 (dpcm). 0,5

Cau 2 (4,0 diém).
1) Cho da thic P(x)=x*+ax’+bx’*+cx+d (a b, ¢, d 1a cac hing sd). Biét rang

P(1)=10,P(2)=20, P(3)=30. Tinh gié tri ciia biéu thirc PU2)*P(8) | 5

10
2 2
VX2 =3 =y+4 1
2) Gii hé phuong trinh: 1< VX 3=V VY 3 ()
x3—y3 =3x-3y+4 (2)
Y Pap an Pi¢m
bat Q(x)=P(x)-10x 0,5
C6 Q(1)=Q(2)=Q(3)=0
Cau 2.1 Gia st Q(X)=(x-1)(x—-2)(x—3)(x—r) 0,5
(2,0 diém) | Khido P(x)=(x-1)(x-2)(x-3)(x~r)+10x 0,5
Tir d6 tinh duoc MOP(_S) +25 = 2009. 0,5
Didu kién: x| > /3. 0,25
u=x,v>y
Cau 2.2 it u:x+\/x2—3: ) u? +3 028
R a = ’
(2,0 diém) voy+ [—y2+3 U
_v2-3
= 2V
‘ . u? - 3
Tu phuong trinh (1) >u=v=y= > X-y=r. 0,25
Phuong trinh
2, .2 .
(2)<:>(x—y)(x +y +xy)_3(x—y)+4 0.5
<:>(x—y)[(x—y)2+3xy—3J=4
Bién d6i sang an phu ta dugc phuong trinh méi
3(9 _u*+3u*-3 ) 4 3 ) B
E(u_z 3. TR —3}—4<:>QU -16u° -36u°+27=0 0,25
<:>(u—3)(9u3+11u2—3u—9):0 (*)
Néu x<0=> x+vx* -3 <x+[x|=x-x=0
Mit khdc y++/y?+3>y+|y|>0 do dé (1) vo nghiém. 0,25
Vay x>0, két hop diéu kién [x|>V3=x>/3=u>+3>1
Khi d6 9u®+11u® —3u—9>9.1° +3u(u—1)+8u®-9>0.
= Ix2-3=3 = 2
Do d6 (*)<:>u:3:>{u 3<:> XX <:>{X 2. 025
V=3 |y+y?+3=3 =1
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D6i chiéu diéu kién két luan nghiém ctia hé phuong trinh 1a

(x:y)=(21). 025

Cau 3 (4,0 diém). Cho tam giac ABC. Pudng tron (O) tiép xtc véi cac doan thang AB,AC tuong

tmg tai K,L. Tiép tuyén cua (O) tai diém E thudc cung nho KL cét dudong thang AL, AK tuong tng
tai M, N. Pudng thing KL cit OM tai P va cit ON tai Q.

1) Chitng minh rang MON = 90° —% BAC.

2) Chirng minh rang dudng thaing MQ, NP va OE cung di qua mot diém.

3) Chimg minh KQ.PL = EM.EN.

Y Pap an Piém
B
3.1
(L5
die \¢ © *C

iém) A ¥ I
1) Ap dung tinh chat hai tiép tuyén cit nhau ta c&6 MOL = MOE; NOE = NOK (1) 0,25
Tt gide ALOK c6 AKO+ ALO =90° +90° =180° = BAC + KOL =180° 0,25
= BAC + MOL + MOE + EON + NOK =180°

1 1 0,5

=~ BAC +E(MOL+ MOE + EON + NOK } =90° (2)
Tir (1) va (2) suy ra %BAC +(MOE + EON ) = 90° 0,25
Hay % BAC + MON =90°=> MON = 90° —% BAC (BPCM) 0,25
2) Tir gia thiét va 1) suy ra OEP = OLK (3) 0,25
Do tam gidc OKL can tai Onén OKL =OLK (4). Tu (3) va (4) suy ra tir gidc 0.5
OKEP ndi tiép. Mit khac do tir giic OKNE ndi tiép duong tron dudng kinh ON '
Tu dé suyras diém O,K,N,E,P cung thudc duong tron duong kinh ON 0,25
= NPO = 90°(goc ndi tiép chan nira duong tron) = NP LOM  (5) 0,25

3.2 | Chtng minh twong tu ciing c6 MQ L ON (6) ma OE L MN (7) 0,25

15 ‘

d(iém) Tr (5),(6).(7)= ba duong cao MQ,NP va OEcua tam giac OMN dong quy 0.25

(PPCM) '
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3.3
(10
diém)

3) Tir gid thiét va cau 1) ta c6 QK =QE, PE = PL (8) 0,25
Theo phan 2) tir gidc ONEP ndi tiép = QNE = EPM (9) 028
tir gide OMEQ noi tiép = NQE = PME (10) '
Tu (9) va (10) suy ra

ANQE ~APME(g.g):§=%: EM.EN = EQ.EP (11) 0,25
Tu (1) va (11) suy ra KQ.PL=EM.EN (dpcm) 0,25

Céu 4 (1,0 diém). Cho cac sb thuc khong am a,b,cva thoa man a® +b? +c? +abc =4. Ching minh

ab+bc+ca<abc+2 (*)

Y Pap an

Pieém

Tur gia thiét a?+b?+c?+abc =4, ta suy ra: trong ba sd a,b,c c6 it nhat
mot trong ba sb bé hon hodc bang 1. That vay néu a>1b>1c>1 thi
a’ +b’ + ¢ +abc >4 ( mau thuin)

0,25

Néu ca ba s6 a,b,c déu <1 hoic >1 thi a®+b?+c’>+abc<4, hoic
a’+b%+c? +abc > 4. Theo gia thiét thi dau bang xay ranén a=b=c=1.
Bit dang thte (*) da dugc chimg minh

0,25

Truong hop con lai, ton tai chi hai trong ba sb a,b,ccung <1 hoac cung
4 >1.Khong mat tinh tong quat gia so 2 s6 d6 1a a va c thi ta co

(1,0 diém) | (a-1)(c-1)20< ac+1>a+c<> abc+b>ab+bc < abc>ab+bc—b

& 2+abc>2+ab+bec-b.

0,25

Ta can ching minh 2+ab+bc—b>ab+bc+ca hay 2—b>ac
Theo gia thiét ta co:
4=abc+a’ +b’ +c* > (a’ +c?)+b(b+ac)>2ac+b(b+ac)

Suyra (b+2)(b+ac-2)<0«<b+ac<2 (do b+2>0).
Vay ta da chirng minh dugc (*) DAiu bang xay rakhi a=b=c=1.

0,25
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UBND TP. TAM K)‘( KY THI KHAO SAT HSG GIOI LOP 9 LAN 2
PHONG GD VA PAO TAO NAM HQC 2023-2024
DE CHINH THUC MON THI: TOAN

Ngay 02 thang 11 nam 2023 ‘
Thoi gian: 120 phut(Khong tinh thoi gian giao dé)

Cau 1. (4.0 diém)
a) Tinh gia tri cua

P = (V10 +11++12)-(10 +11-V12}- (V10 - V11 ++12) - (v10 - V11-12)

Yab (20243/5 —2023%b )
\J2ab

b) Cho cac s6 thuc a>0,b>0 thoa man v2ab =a—4b. Tinh Q =

Cau 2. (4.0 diém)
a) Giai phuong trinh: vX—7 ++/9—x =3x* —48x+194
b) Trong mit phing toa o Oxy, cho diém B(-1;2) va duong thang (d,):y=m*x-m*+2 va
2
d,):y=
(da):y m? +1

C,D lan lugt 14 hinh chiéu vudéng goc cia B va A 1én truc hoanh. Tim tat ca cac gia trj cia m dé

X+2 (m 1a tham sb thuc khéc 0). Goi A 1a giao diém ctia (d,) va (d,); hai diém

dién tich ABCD bang %

Chu 3. (4.0diém) , , ,

a) Mot s0 nguyén to lién tiép cach nhau 2 don vi dugc goi 1a “cap so6 nguyén to sinh déi”. Ching
minh ring mot cip s6 gdm hai s6 nguyén té 16n hon 5 sinh d6i bat ki déu c6 dang (6m ~1,6m+1)
v6i m 1a sé nguyén duong.

b) Cho hai s6 nguyén duong a,b sao cho 1a s6 nguyén. Chimg minh rang |a - 2b| 1a s6 chinh
phuong.

Ciu 4. (5.0 diém) Cho hai duong tron (O;R) va (O';R") tiép xtc ngoai tai A sao cho R>R'. V&
day ciia dudng AM ciia dudng tron (O) va ddy AN cia dudng tron (O') sao cho tam gidc AMN
vudng tai A. Goi BC 1a mot tiép tuyén chung ngoai clia hai dudng tron (O) va (O') trong d6
Be(0),Ce(0).

a) Chimg minh rang OM//O'N .

b) Chiing minh rang ba duong thang MN,BC va OO' ddng quy.

¢) Xac dinh vi trf cac diém M va N dé ta giac MNO'O c6 dién tich 16n nhét va tim dién tich 16n
nhat do.

Céu 5. (3 diém)

Cho a,b,c 1a cac s thuc khong 4m, khong c6 hai s6 ndo cing bang 0. Ching minh rang:

av/a? +3bc . by/b? +3ca . cv/c? +3ab

b+c c+a a+b

>a+b+c

Dau ding thirc xay ra khi nao?



HUONG DAN CHAM VA DAP AN

CAU | NOI DUNG | PIEM

Cau 1. (4.0 diém)
a) Tinh gia tri cia

P = (VIO 4L+ VI2)- (V0 + L ~EZ)- (IO~ L V22 (VIO ~ I —E2)

Yab (2024% —2023%b )
J2ab

b) Cho cac s6 thuc a>0,b>0 théa man v2ab =a—4b. Tinh Q =

a) (1,5 diém)
e[ 5 -() (55 ~
= (9+2v10-11)(9-2410-11)

_g? -(2\/1_0-J1_1)2 81— 440 = —359

b) (2,4 diém)
Ta co: v/2ab =a—4b < +/2ab+2b=a-2b

& (Va +2b) = (a2 ) (Va + V2D
Via>Qb>01ﬁnvE+ 2b >0

Suyra \/%:\/5—\/% <:>\/5=2@<:>a=8b

Thay a =8b vao biéu thirc Q ta duwoc

3/gp? -(2024%/% —20233%b ) 23b? (4048% ~2023%b )

\/16y2 4b
~ 23b? 202580 2.20250 2025
4 4 2

Cau 2. (4.0 diém)
a) Giai phuong trinh: vX—7 ++/9—X =3x* —48x +194

b) Trong mit phing toa o Oxy, cho diém B(-1;2) va duong thang (d,):y=m*x-m*+2 va

d,):y=
(d):y m? +1

C, D 1an luot 14 hinh chiéu vudng goéc cia B va A 18n truc hoanh. Tim tit ca cac gia tri cia m dé

2

X+2 (m la tham sb thuc khac 0). Goi A 1a giao diém cta (d,) va (d,); hai diém

dién tich ABCD bang %

a) (2,0 diem)
bicu kién: 7 SX< 9
Ap dung bat dang thirc AM-GM ta c6:

=T +40-x = J(x=7)1+,f9-x) 1< (x=7)+1, (9-=x)+1_,

2 2

(Panh gia dung ¢ mdi can thirc dugc 0,5 diém)
. Xx—-7=1
Dau "=" xdy ra khi va chi khi {9 1<:>X=8
—X=




Mt khac, ta co: 3x° —48x+194 =3(x—8)" +2>2
Déu "=" xay ra khi va chi khi (X 8)2 =0 x=8
Vay phuong trinh dé cho ¢6 nghiém duy nhit x=8

Neu vé trai ciia phuong trinh, thi sinh danh gia bang BDT Cauchy-Schwarz thi
van cho diém twong ty nhu trén.

VX=T7+9-x < J(1+1)(x-7+9-x) =2

DAu "=" xdy ra khi va chi khi v/Xx—7 =+/9—-x < x =8

b) (2,0 diém)

Phuong trinh hoanh d¢ giao diém cua (d,) va (d,) Ia
2

X+2=m’x—-m*+2 < x=m’+1

m?+1
Suy ra A(m2+1; m2+2)
Vi C,D lan Iuot 1a hinh chiéu cia B va A Ién truc hoanh nén ta c6
BC=2,AD=m*+2,CD=m?+2
1 1

S sacp :E-CD-(BC+AD):E(m2+2)(2+m2+2)

1 1
:E(mz+2)(m2+4)=5(m4+6m+8)

15 1 15
S = o Z(m+m*+8)=—"<=m*+6m*-7=0
ABCD 2 2( ) 2

Giai phuong trinh trung phuong nay, tim dugc m=+1

Cau 3. (4.0diém) ,
a) Mot s0 nguyén to lién ti€p cach nhau 2 don vi dugc goi I1a “cidp s6 nguyén to sinh doi”

. Chung

minh rdng mot cip sé gdm hai s6 nguyén to 16n hon 5 sinh d6i bat ki déu c6 dang (6m—1,6m+1)

v6éi m 1a s6 nguyén duong.

b) Cho hai s6 nguyén duong a,b sao cho la s6 nguyén. Chimg minh rang |a— 2b| 1a s6 chinh

phuong.

a) (2,0 diém)

Gia st (P,P+2) 1a mot cdp sb nguyén t6 sinh doi véi p>5.

* NEu p c6 dang 6m+1 (véi meZ") thi p+2:3(2m+1) la hgp s6. Nén mau
thuan.

*Néu p codang 6m—1 (véi meZ")thi p+2=6m+1.

Vay ta hoan thanh chirng minh.

b) (2,0 diém)

2 _ . .
Do cho a —4b+1 la s6 nguyén nén a’-4b+1 chia hét cho
(a—2b)(2b-1)

(a—2b)(2b-1), tirc 1a ton tai s6 nguyén K sao cho
a’—4b+1=k(a—-2b)(2b-1)

Dang thirc nay twong duong voi
a’ - 4b? + 4b% — 4b+1=k (a—2b)(2b—1)

& (20-1)" =(a-2b)[k(2b-1)—(a+2b)]




Dit (a—2b,k(2b-1)—(a+2b))=d.Khid6
a—2b):d a
Ek(Zb—)l) a+2b)id & Ea+2b; d@{mzd :
. (2b-1):d
(2b-1)id (2b-1)id
o (2b-1)id va 2b—1lasSlénénd lé.
4bid {4b§d

2:d nén d =1
(2b-1)id  |(4b-2)id 0"

Mat khac {

Vay |a—2b| 1a s8 chinh phuong.

Ciu 4. (5.0 diém) Cho hai duong tron (O;R) va (O';R") tiép xtic ngoai tai A sao cho R>R'. V&
day ciia duong AM cia dudng tron (O) va ddy AN cia dudng tron (O') sao cho tam gidc AMN
vudng tai A. Goi BC la mét tiép tuyén chung ngoai ciia hai duong tron (O) va (O') trong d6
Be(O),C e(O').

a) Chimg minh rang OM//O'N .

b) Chiing minh rang ba duong thang MN,BC va OO ddng quy.

¢) Xéc dinh vi tri cac diém M va N dé tir gilc MNO'O c6 dién tich 16n nhit va tim dién tich 16n
nhit do.

a) (1,5 diém)
Ta co: O, =180°-2A (do AOAM cantai O).

0, =2A, :2(900—A1):180°—2A1 (do AO'AN cantai O' va A +A, =90°)

Do d6 O, =0, hay OM//O'N

b) (1,5 diém)

Goi P 14 giao diém ctia MN va 00", Taco: 22 2O N _R’
q PO OM R
Goi P' 1a giao diém cua BC va OO".
Vi OB//O'C nén =2 _OC _R
PO OB R
Suyraﬂzﬂ Dodo P=P".
PO PO

Vay ba duong thang MN, BC va OO' dong quy.




¢) (1,5 diém)
Goi H 14 hinh chiéu cia O' tren OM

(OM +0'N)-O'H

Do MNO'O 14 hinh thang nén S = 5

_R+R". R+R’

S O'H<

(R+R')’
-OO':T (do 00'=R+R")

, R+R'Y
Vay ti gidc MNO'O ¢6 dién tich 16n nhat 1 % khi va chi khi H=0
~O0OM LOO'O'N L00".

Ciu 5. (3 diém)
Cho a,b,c 1a cac s thuc khong 4m, khong c6 hai s6 ndo cing bang 0. Ching minh rang:

ava? +3bc . bvb? +3ca . cVc? +3ab

b+c c+a a+b

>a+b+c

Dau ding thiic xay ra khi nao?

Ap dung BDT AM-GM ta cé:

ava’ +3bc _ a(a”+3bc) N 2a(a’ +3bc) _ 24+ Bahc
b+c \/(b+c)2(a2+3bc) ~(b+c) +(a®+3bc)  S+5be

Trong d6 S =a’ +b*+¢°

233 + 6abe a’+ abc—a(b2 +c2)
—-az
S +5bc S +5bc

Suy ra

Ta s€ chung minh BPT AX +BY +CZ =0 trong d6
A= L ,B= L ,C= L
S +5bc S +5ca S +5ab

X =a3+abc—a(b2+c2),Y :b3+abc—b(c2+a2), Z =c’+abc—c(a’+b?)

Khong mat tinh tong quat, gia st a>b>c. Khidé A>B>C;
X =a(a’-b*)+ac(b-c)>0; Z=c(c’-b*)+ac(b-a)<0

X+Y+Z=a(a-b)(a-c)+b(b-a)(b—c)+c(c—a)(c—b)
=c(a-c)+(a-b)[a(a-c)-b(b—c)]|=0

(Néu c6 thi sinh nao ghi “a4p dung BDT Schur” ta ¢6: X +Y +Z >0 ma khong
chimg minh dong nay van cho du 0,5 diém)
Tacd: AX+BY +CZ >BX +BY +BZ=B(X+Y+Z)>0

Dau dang thic xdy ra khi va chi khi a=b=c hoic a=0,b=c;
b=0,c=a;c=0,a=b




(néu thi sinh chi ghi ding mdt phan nao dé trong muc nay thi cho 0,25 diém)

BT

, s

Chay:
- Cac cach l1am khac néu ding van cho diém toi da, diém thanh phan giam khio tu phan chia

trén co sé tham khéo diém thanh phin ciia dap an.
- Céc truomg hop khac to cham thong nhat phwong 4n cham.

UBND TP. TAM KY KY KHAO SAT HOC SINH GIOI LOP 9 LAN 2
PHONG GIAO DUC VA DAO TAO NAM HOQC 2023 - 2024
MON TOAN
Nghy 02 thing 11 ntm 2023

Thii gian 120 phat{khong &d thi gion phét dé )
Cau 1. (4.0 diém)

) Tinh g i cia P m (VIB+ VT + V) (VI + VT = Vi) (VIO = T + y/E3) (VB - VIT = V).
Vab (2024 a - 20209'8)
b) Cho céc sb thue a > 0, b>01h68min W2abh=a—4b. Tinh Q = T—«

Cau 2. (4.0 diém)

&) Gidi phudng trinh: T = 7+ 8 — 2 = 3¢ — 48 + 104,

b]mmupuumaoon cho difms B(—1;2) va hai dwimg thilng (dh) : y = mPz —m' +2
(da) : vv—;——-:+2(mlhhnmn6thmckh(c0) Goi A I giao didm cia (dy) v (da); bai dibm C, D
unlmahmhchuuvuonggoccmﬂvn»qlenuuchmh Tim tht ci cse gid tr) cla m &8 diga tich
Aacnung’?

Cau 3. (4.0 diém)

8) Mot c3p 56 nguytn té litn tiép chch nhaw 2 don vi duge gol 1A “ciip sb nguyén td sinh doi". Chimg
minh ring mot ciip 55 glm hai 55 nguyen ¢4 1dn hon b sinh Aok bt ki ddu of dang (6m — 1,6m + 1)
wdi m 12 8h nguyda duong.

&’ —“+1

b) Cho bai 83 nguyen dvong a,b sao cho =T !h &b nguyén. Chimg minh riing ja ~ 26| I s6
chinh phuong.

Ciu 4. (5.0 diém) Cho hai dudng tedn (O; R} vi (O'; R') tép xile ngodi tai A sao cho R > R'. V& day

AM cia dudag trda (O) v diy AN cia dudng trdn (0') 880 cho tam gifie AMN vodng tal A. Gol BC

1A mot tifp tuyén chung ngodi cis hal dwdng trdn (O) va (0') trong 46 B € (0),C £ (0').

a) Ching minh ring OM || O'N.

b) Chimg minh rhng ba dudng thing MN, BC vi 00' ding quy.

¢) Xée dinh v tef che didm M va N dé vr gisc MNOZO c6 dign tich 16n nhfit va tim didn tich 14n nhiit
da.

Chu 5. (3.0 diém)

Cho a,b, ¢ [ cie 8d thye khong &m, khong ©b hai 55 ndo cing blng 0. Ching minh ring

av/a? + 3be bm+c-jc1+w
b+ec c+a atbd
Din ding thite xiy ra khi nio ?

2a+b+e

===Hét=m==
Lttu g: Thi sinh khong duge phép sit dung tai By, Gism thij khang duge goi ¢ gl thém.

Ho wd 80 th Sl oo oveierinirreesirssssemtitiicaniiiiiiirrssen




UBND THANH PHO TAM KY KHAOQ SAT HQC SINH GIOI LOP 9-LAN 2
PHONG GIAO DUC VA PAO TAO =

2023
o
HUGNG DAN CHAM
n)(l.Sﬂ!)
Tacd
P (454 1) -(v72) (6 -1 - () 4
=(9+2/101)(9- 2410411 0s
=" —(2VI0T) =81-440=-359. "
b) (2.5 diém)
1 [Tach
ﬁ) JE-a-@anT-Zm:.-zb 0.5
. aﬁ{£+m)=(ﬁ—m)(ﬁ+wf2—b)
Vi a>0,b>0 nén Ja +425 >0. 0.5
Suynm=£-5oﬁ=2f2—baa=&. 0.5
Thay a =8 vio bidu thirc 0 ta duge
YR (2024386 - 20034b) 245 (4048¢ - 2023 i
o— %
_ 2y 202536 _ 220256 _ 2025 2
b ab 2%
glg.om)
i kigl_:|:7$xs9 025
p dyng biit ding thire AM-GM ta ¢
2 | T (9—x).|s(L‘;’—”—'+@-z. i
ﬁ (Dink gid diing & méi ciin thice dwye 0.5 didm)
Diu“-"xiynkhiﬂchlkhi{;::=:c>x=8. 025
Mit kbic, ta ob 3x' —48x + 194 =3(x-8)' +222. 0.25

T g | Huwbng l chkm mio Todn - Thi khio sit HSG p 3 lin 2 nim hee 2023-2624
Diu “=" xay ra khi v chi khi (x-8)' =0 < x=8.

0.25

V trinh di cho c6 nghiém duy nhit x=8.
N%Etr&icﬁc trinh, thi sink dinh gié bang bit ding thicc
Cauchy-Schwarz thi vin cho diém twong t nhu trén.

Jx=17 +9-x< I+ D)(x=T7+9-x)=2.
Déu “=" xdy ra khi va chi khi Vx=7 =0 x &> x=8.

b) (2.0 diém)
Phuong trinh hoanh d giao diém cia (d,) va (d,) 1a

T—x+2=m'x-—m‘+2¢x=m’ +1.
m'+1
Suyra A(m® +L;m’ +2).

0.5

Vi C,D lan lugt 14 hinh chiéu cia B vi A 1én truc hodnh nén ta cd
BC=2,AD=m"+2,CD=m’+2.

Seuco =%.CD.(BC+ AD)=%(M' +2)02+mi+2)

--;-(m'+2)(m‘ +4)=2 (i + 6 +5).

.s,,a,-'zs o ;(m' t 6m’ |8)-!is—ﬁm‘+6m‘-7-0.

0.5

Giai trinh tning phuong niy, tim duge m=+1.
.)(20%) .
Gia sit (p, p+2) 12 mjt cip s nguyén tb sinh 48i véi p>5.
o Néu p cb dang 6m+1 (véi meZ') thi p+2=3(2m+1) 1A hop sb.
Diy 1 diéu méu thudn.

1.0

e Néu pcodang 6m—1 (véimeZ') thl p+2=6m+1.
Viy ta hodn thinh chimg minh.

1.0

g b) (2.0 diém)
b i a’ -4b+1 3 favgevs
DOChoza———Z_biZb_-l) 14 6 nguyén nén @' —4b+1 chia hét cho
(a—2b)2b—1), tirc 1a tén tgi s6 nguyén k sao cho

@’ —ab+1=k(a—2b)2b~1)

Déng thirc nay twong dwong véi
a’ =4’ +4b* —4b+ | =k(a~2b)(2b-1)

e (2b-1)" =(a - 2b){k(2b—1) - (a +2b)]




Dt (a-2bk(2b—1)~(a+2b)) =d . Khi d6
(a—2b):d (a—2b):d abid
k(26 ~1)~(a +2b)]:d = (a+2b)2d=>{ RS

: : (2b-1)id
(2b-1):d (2b-1)id

0.5

Do (2b-1)id va 2b-1 i s6 lénén d l€,
abid abid

Mt {(21»-1)54 N {(41, -2)id

Viy |a— 25| I s6 chinh phuong.

= 2:d nén d=1.

V& hinh ding dén cdu a) dugc 0.5 diém

0.5

a) (1.5 diém)

Taco =
0,=180°—24, (do tam giéc OAM cin tai 0).

05

0 =24, =2(90° — 4)=180°—24 (do tam gidc O'AN céin tgi O’ vi
Z+Z=90’).

0.5

Do d6 O, =0, hay OM//ON..

05

b) (1.5 diém)
Goi P 12 giao diém clia MV va 00'. Tacd
PO ON R

0.5

Goi P la giao diém cia BC va 00'.
Vi OB//O'C nén

PO PO
—— R — P=P,
Suy ra 70" Fo Do d6

Viy ba dudmg thing MN, BC va 00' déng quy.

0.5

¢) (1.5 diém)
Goi H 14 hinh chiéu ciia O' trén OM .

Do MNO'O 1 hinh thang nén s-w.

0.5

S=R;R ﬂHSR;R'WJR*zR') (do 00'=R+R').

0.5

Viy tit gific MNO'O eodienuchlannhéxm@ khi v chi khi
H=00M100,0NL00 .

0.5

Ap dung bit déng thirc AM - GM ta ¢
aJa’+3bc- a(a’ +3bc) 2a(a’ +3bc) 24’ +6abe
b+e  J(b+cy(a +3be) (b+c) +(a +3bc)  S+She
trongdd S=a’ +b' +¢'.
2a’ +6abe a’ +abc~a(h’ + %)
e S e

0.5

Ta s& chimg minh bat ding thirc
AX +BY+CZ20
trong d6
1 1 1
A= B= ,C=
S+ 5be S +5ca S +5ab
X=a'+abc—a(d*+c),Y =b" +abe-b(c* +a*),Z =c +abc—cl(a’ +b")

Khong mit tinh tng quit, gid st a= b 2 c. Khi 46
AzB=C; X=a(a'-b)+aclb~c)20; Z=c(c’ —b") +ac(b-a)s0.

05

X+Y+Z=a(a-b)a—-c)+bb-a)b-c)+c(c—a)c~b)
=c(a—-c)(b-c)+(a-bfa(a~c)-b{b-c)]=20.

(Néu cé thi sinh nao ghi “dp dung bit ding thirc Schur” ta cé

X +Y+Z 20" ma khing chimg minh dong nay vin cho & 0.5 diém).

05

Tach AX+BY +CZ2BX +BY +BZ=B(X+Y+Z)=0,

0.5

Dind&lgth\hxiynkhi\dchikhi
a=b=cholica=0b=c; b=0,c=a; ¢c=0,a=b.
thi sink chi m, ndo dé ndy thi cho 0.25 3

0.5




PHONG GIAO DUC VA PAO TAO KY THI CHON HQC SINH G100l CAP HUYEN
PHU CAT LOP 9 THCS NAM HQC 2023-2024
7 KHOA NGAY 07/10/2023

Mon thi:  Toan 7 ‘
Thoi gian: 150 phut (khong ke thoi gian phat de)
Ngay thi:  07/10/2023 (DPé thi gom 01 trang)

Bai 1 (4,5 diém).
X+/x -3 B 2(\/;_3)+x/;+3
x—2x-3  Jx+1  3-x
a/ RUt gon biéu thic A.
b/ Tinh gia tri cua biéu thic A véi x =14-645.
¢/ Tim gia tri nho nhat cua biéu thirc A.
Bai 2 (4,0 diém).
1/ Giai phuong trinh: v/x2 +8x +15 = 3v/x + 3 + 2JX + 5 -6
2/ Giai bt phuong trinh: /(x+5)(3x +4) > 4(x —1)

Cho biéu thic A=

(x>0;x#9)

Bai 3 (4,0 diém).
1/ Cho x, y 1a cac sb khdng am théa man x+y? <2. Chitng minh rang:
x\/3x(x +2y)+ y\/3y(y+ 2x) <6

2/ Cho cac s6 thuc x, y thoa min x*+y? —xy=4. Tim gia tri 16n nhit va gia

tri nho nhét cua biéu thirc P = x2 +y?.

Bai 4 (5,0 diém). Cho dudng tron (O; R), cat tuyen d cat duong tron (O) tai C va
D, diém K di dong trén duong thang d sao cho diém K nam ngoai dudng tron
(O) (C nam giita K va D). Tiép tuyén tai C va D ctia duong tron (O) cat nhau tai
M. Tur K ké tiép tuyén KA, KB véi duong tron (O) (A, B la cac tiép diém). Goi |
1a giao diém cua AB va OK, H la giao diém cua OM va CD. Chang minh rang:

a/ Ol.OK = OH.OM

b/ Khi K thay doi trén duong thang d thi dudng thang AB luén di qua diém cb
dinh.

Bai 5 (2,5 diém).
Cho AABCCO cac duong trung tuyén BM va CN vudng gdéc voi nhau
(M e AC,N € AB). Chiing minh rang: cotB+cotC2§.



PHONG GIAO DUC VA PAO TAO KY THI CHON HQC SINH GI10OI CAP HUYEN
PHU CAT LOP 9 THCS NAM HQC 2023-2024
— KHOA NGAY 07/10/2023

Huwéng din cham dé thi hoc sinh giéi Toan 9 (HDC gom 04 trang)
Bai Noi dung bieém

o A= X+/x —3 _2(\/;—3)+&+3
x—2dx-3  Jx+1  3-+/x

_ X+/x -3 _2<\/;‘3)_«/§+3
(Vx+1)(vx-3)  Vx+1  Vx-3
xalx~3-2(Vx -3) ~(Vx+3)(vx +1)
] (Vx+1)(vx-3)
XWX —3-2x+12x —18—x —4+/x -3
] (Vx+1)(vx-3) >

__ X+8
T IX 41 0,5

b/ Taco: x=14-645=(3-5) (1)

(x=0;x#9)

0,5

0,5

0,5

1 | Thay (1) vao biéu thiic A ta duoc:
(4,5 14-65+8 22-6J5 22-65 58-25

diém) AZMH_B—\@H_ 4-5 11

58— 2./5
11

Viy A= V6i x =14—6+/5 0,5

¢/ Piéu kién: x >0:x =9

Taco: A= \;;fl _ (\/;Jrl\)/(;\/fl_l) 9

0,5
:\/;—1+L: x+1+i—2

\/;+1 \/;+1

Ap dung bét ding thirc Cauchy dbi v6i hai sé khong am VX +1 va

9

\/;+1

9

IX +1+ 22\/\/}+1. -23=6
X+1 ( )\/;+1

Do d6 A>4 0,5
Dau “=" xay ra

ta duoc:




X +l= @(&+1)2=9@&+1=3@x=4(TM)

9
\/;+1

Vay gia tri nho nhat caa A 1a 4 khi x = 4.

0,5

(4,0
diém)

a/ Biéu kién: x >-3
X2 +8X+15 =3X+3+2X+5-6

<:>\/(x+3)(x+5)—3\/x+3=2Jx+5—6

0,5

x+3(ﬁ—3)=2(ﬁ—3)
@(ﬁ—3)(m—2)=o

0,5

<~

]/x+5—3=o© JX+5=3
| VX+3-2=0 JX+3=2

0,5

<~

'X+5=9 {X:4 (TM™)

=
X+3=4 |x=1

Vay tap nghiém cta phuong trinh 1a S= {41}

0,5

b/ \J(x+5)(3x+4) >4(x-1) (1)
THl:x <1

Xx<-5

(1) = (x+5)(3x+4)>0<= x>_—4
3

Két hop voi diéu kién ta duoc x < -5 hoic _?4 <x<l1

1,0

TH2:x>1

(1) = (x+5)(3x +4) >16(x* —2x +1)
<:>...<:>13x2—51x—4<0<:>1—;<x<4

Két hop voi diéu kién ta duoc 1< x < 4

Két hop ca hai trudong hop ta dugc x < -5 hoic %4 <x<4
Vay tap nghiém caa bat phuong trinh 13

S={x/x<-5 hoic _?45x<4}

1,0

a/ Ap dung bat dang thitc Cauchy d6i véi 2 s6 khdng am 3x; x + 2y

ta duoc: Xy3x (X +2y) < xw =X(2x+y)=2x"+xy (1)

0,5

Ap dung bat dang thirc Cauchy ddi véi 2 s6 khong am 3y; y + 2x ta
) 3y +Y+2X 2
duoc: y,/3 +2X)SYy————=Vy(2y+X)=2y“ + Xy (2
woe: y\3y(y+2x) sy == y(2y+x)=2y*+xy (2)

0,5

cong (1) va (2) vé theo vé ta duoc:




(4.0 | x3x(x+2y)+y,3y(y+2x) <2(X*+y’) + 2xy<4+2xy <4+x*+y’<6| 10
diém) D,( o> o a
au“="xayra < x=y=1
b/ Ta co:
8=x2+y +x2+y —2xy=x*+y +(x-y) 2 x> +y* =P
. 0,5
Do @6 P<8
. X-y=0 y =X
Dau “="xayra <4y , Sy, ox=y=+2
Vaiy gia tri 16n nhat cua P 1a 8 khi x =y=2hodc Xx=y=-2 0,5
Mac khac:
8= 2(x2 +y2)—2xy=3(x2 +y2)—(x+y)2 S3(X2 +y2) =3P
8
5 P>~
Do do 3 05
Dau “=" xay ra
ey [xe2y2
X+y=0 y=-X 37 B
= A SN, O 2 &
X“+y' —-xy=4 |3x°=4 X=i—3 w2 y:i
J3' 3
Viy gid tr nho nhét cta P 1a % Khi
x—i y—_—2 hOéCX—_—Z y—i 0,5
V37 3T BT B ’
M V¢ hinh ding 0,5
a/ C/m: OI.OK = OH.OM
Ta co:
+) KA = KB; OA = OB
=OK la dudng trung tryc cua
doan thang AB = OK 1 AB 0,5
4 +) AAKO vuong tai A, duong
(5,0 cao Al
diem) = Ol.OK =0A? =R? (1) 05
+) MC = MD; OC =0D
=OM 1a dudng trung tryc cua
doan thang CD = OM 1. CD 0,5
+) ACOM vuéng tai C, dudng cao CH = OH.OM =0C’ =R? (1)
0,5

T (1) va (2) suy ra OL.OK = OH.OM

b/ C/m: AB di qua diém co dinh.

Tacé: OL.OK = OH.OM = 21 - OM
OH  OK

AOIMva AOHK cé: KOM chung; o _oM
OH OK




= AOIM @ AOHK (c.g.c)

1,0

= MIO = KHO =90° (vi 2 goc twong tng)
= MI L Ol hay MI L OK q
ma AB L OK hay Al L OKnén M, I, A thang hang

—M, A, B thing hang 1,0
Vi C, D, O ¢6 dinh nén M ¢6 dinh. 7
Vay AB lu6n di qua diém c6 dinh M khi K thay d6i trén duong
thang d. 7 0,5
A Goi G 1a giao diém cua BM va
CN, P la giao diém cua AG va
BC. ?
AABC ¢6 G la giao diém cua
hai duong trung tuyén BM, CN
nén G 1a trong tim cuia AABC 0,5
5 N M
2, / AP 3’
dicm) Ve AD 1 BC tai D, GE 1 BC
tai E = GE//AD 0,5
-
B D E P C
+) APAD, c6 GE // AD
GE _GP_1
= — (theo hé qua cua dinh i Talet) = AD =3GE
AD AP 3
+) AGBC vuéng tai G c6 GP 1a duong trung tuyén
:GPz%BC:BCzZGP 0,5
+) GE <GP (vi GE la canh goc vudng cta tam giac vuong GEP)
GP
=—21
GE
I BD
+) ADAB vuéng tai D, ¢c6 cotB =—— 0,5
AD
o DN DC
+) ADAC vuong tai D c6 cotC=——
AD
Do do6 ta ¢6: cotB+cotC = BD DC _BC _2GP g
AD AD AD 3GE 3
Vay cotB+cotC2§ 0,5

Ghi chl: Moi cach giai khac dung, 1ap luan chat ché déu cho diém t6i da theo biéu
diém tirng céu, ting bai cua hudng dan cham.




PHONG GD&PT TP PHUC YEN KY THI CHON HQC SINH GIOI LOP 9
NAM HOC 2023-2024
PE THI MON: TOAN
Thoi gian lam bai: 150 phut

Cau 1. Cho x,y,z 1a cac sd thuc duong thoa mén: xy+ yz+zx =1. Rat gon biéu thirc:

o (1+y2)(1+22)+y. (1+22)(l+x2)+z' (1+y?)(1+x%)
| .

1+ x? 1+y? 1+72°

Cau 2. Trong mit phang toa dd Oxy, cho dudng thang (d):y =(m-1)x—2m+1.
a) Tim toa d6 diém c6 dinh ma (d) ludn di qua.
b) Tim m dé (d) tao voi hai truc toa do mot tam giac co dién tich bang 1.
Cau 3. Da thirc f(x) véi cac hé s6 1 s6 nguyén théa min
(x—2023) f (x+1)=(2024-x) f (x)¥x e R Chimg minh rang f(0)=2025n,neZ.
Cau 4. Cho phuong trinh (x* +mx+2)(x* +2x+m)=0 ( m la tham s6). Tim diu kién ciia m
dé phuong trinh c6 4 nghiém phan biét.
) o . X2+ Xy +2y = 2y° +2x
Cau 5. Giai h¢ phuong trinh (x,yeR
YJyX—y+1l+x=2
Cau 6. Nhan ngay Tét Trung thu mot rap chiéu phim phuc vu khan gia mot b phim hoat hinh
v6i quy dinh vé gid ban vé nhu sau:
+ Loai I (danh cho tré tir 6 dén 13 tu61): 50.000d mot ve.
+ Loai IT (danh cho nguoi trén 13 tudi): 100.000d mot veé.
Lanh dao rap chi€u phim tinh dugc rang: D& khong phai bu 16 s6 tién ban vé thu dugc phai dat
t61 thiéu 20 tri¢u dong. HEt thoi gian ban ve, nhan vién bao cao voi lanh dao téng s6 vé ban
dugc la 500 vé. Lanh dao rap chiéu phim khang dinh ngay la khong phai bu 16. Em hay giai
thich khang dinh d6? S6 tién 1ai rap thu dugce to1 thi€u la bao nhiu, biét rang moi tré em phai
c6 it nhat mot nguoi lon di kém. ‘
Cau 7. Cho ba diém A O,B thang hang (O nam gitra A va B). K¢ 2 tia Ax, By cung vudng
gdc va cung phia véi AB. Dung goc vudng uOv, tia Ou cat Ax tai C, tia Ov cit By tai D.
Cho OA=a,0B=b, OC =2a. Tinh theo a,b dién tich hinh thang ABDC.
Cau 8. Cho tam giac déu ABC,E la diém thudc canh AC va khong trung véi A K 14 trung
diém cua AE. Puong thang di qua E va vudng goc voi AB tai F cat duong thang di qua C
va vudng goc voi BC tai D.
a) Chirng minh BCKF 1a hinh thang cén.

b) Tim vi tri ciia E sao cho doan KD ngén nhat. q .
Cau 9. Trong mét hinh vudng canh 1Im c6 51 diém phan biét tuy y. Chirng minh rang co6 it

A + A N A 3 \ J , 7 M l
nhat 3 diém nam trong mot hinh tron c6 ban kinh bang 7 m.

Cau 10. Tim gia tri nguyén 1én nhat cia k sao cho bat ding thiuc (x+1)(x+2)°(x+3)>k

ding véi moi gia tri ciia X.
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Cau 1. Cho x,y,z 1a cac sb thuc duong thoa man: xy+yz+zx =1. Rut gon biéu thirc:
1+y?)(1+2° 1+ 2% )(1+ x? 1+ y?)(1+ %
O o oo M
1+Xx 1+y 1+z
Loi giai
Tu xy+yz+zx=11taco: 14+x*=xy+yz+z2x+x>=X(X+Y) +z(X+Yy) = (X +Y)(X+2)

PHONG GD&PT TP PHUC YEN

Tuong tu:
14y =Xy +yZ+2X + Y =y(X+Y) +z2(X +Y) = (X +Y)(y +2)

1422 =xy+yz+2x+ 22 =2(X +2) + y(X +2) = (X +2)(y +2)

Suy ra
X'\/(1+y2)(12+22):X\/(x+y)(y+z)(x+z)(y+2) —x(y+2)=xy+xz
1+X (X+Yy)(x+2)

Chtng minh tuong ty ta dugc

2 2
y.\/(“zlz(;:x ) =y(Xx+2)=xy+yz

2 2
z~\/(1+ 3/12(212+x ) =z(y+X)=yz+xz

Do 46 P =2(xy+yz+12x)=2
Cau 2. Trong mit phang toa do Oxy, cho duong thang (d):y=(m-1)x—2m+1,
a) Tim toa do diém c6 dinh ma (d) ludn di qua.
b) Tim m dé (d) tao voi hai truc toa do mot tam giac c6 dién tich bang 1.
o Lo giai
a) Tim toa d§ di€ém co dinh ma (d ) ludn di qua.
Gia sir (d) di qua diém c6 dinh A(x, ;y, ).
Khi do:
Yo=(M-1)X,—2m+1 ¥Vm
EmX,—2 =X, +Y,—1 ¥Vm
X,—2=0 X, =2
{xo +Y —1:0@ [yo =-1

Vay (d) di qua diém cb dinh A(2;-1).
b) Tim m dé tao véi hai truc toa dp mét tam giac cé dién tich bang 1.
Néu m=1 thi (d)la duong thing y =—1va khong tao vdi hai truc toa d0 mot tam giac. Suy ra
m =1khong thoa mén.
Véi m=1; (d)cét tryc hoanh tai diém M Vva cat tryc tung tai diém N (0;1-2m)

(d):y=(m-1)x-2m+1



Taco: OM :‘Zm _11‘; ON =|-2m+1 va dién tich tam gidc OMN la:
m_

2m-1

S =OM.ON =
OMN m—1

2
‘.|—2m+]4 (2m-1) . Ta c6 phuong trinh

-1

(2m—1)2 2
m:1©4m —4m+1:|2m—2| (1) | |

+)Néu m>1:(1) < 4m* —4m+1=2m-2 < 4m’ —6m+3=0 (VO nghiém)
+) Néu m<1:(1) < 4m’ —4m+1=2-2m < 4m’ -2m-1=0

m = # (Théa man diéu kién m <1).

&

[

+
4

m=

(Khong thoa man diéu kién m <1).

1-+/5
4

Vay gi tri can tim cia m lam =
Cau 3.
Pa thirc f (x) voi cac hé s6 1a s6 nguyén thoa man (x-2023) f (x+1) = (2024 -x) f (x) Vi
Vx e R. Chimg minh rang f (0)=2025n,neZ.
Loi giai
Vi x =2023 ta c6: 0.f(2024) =1. f (2023) <> f(2023) =0 = f (x)}(x—2023)
Véi x=2024 taco: f(2025) =0.f (2024) = f (2025) =0 = f (x)}(x— 2025)
Suyra f(x) codang: f(x)=(x—2023)(x—2025).g(x) v6i g(x)lada thirc voi hé sb nguyén.
Ta c6: f(0)=2023.2025.(0).
Do g(x) la da thiic véi hé s6 nguyén nén g(0) e Z
Vay f(0)=2025n (neZz)
Cau 4. Cho phuong trinh (x* +mx+2)(x* +2x+m)=0 (mla tham s6). Tim diéu kién cia m
dé phuong trinh c6 4 nghiém phan biét.
Loi giai
X +mx+2=0 (1)
x> +2x+m=0 (2)
Yéu cau dé bai thoa man néu (1) va (2) déu co hai nghiém phan biét va ching khdng c6 nghiém

chung.
m> 22

m<—2\/§

Ta co: (x2+mx+2)(x2+2x+m):0c{

(1) C6 nghiém khi m?—8 >O<:{

(2) C6 nghigm khi 1-m>0<m<1

Suy ra: Dé (1) va (2) déu c6 hai nghiém phan biét thi m<—2/2
X2+ Xy +2y =2y® +2x

X,yeR
Y yX—y+1+x=2 ( /€ )

Léi giai

Cau 5. Giai h¢ phuong trinh {



bK: x—-y+1>0.
XXy +2y=2y* +2X & X =y 4 xy — Y +2y-2x=0 (X—y)(x+2y-2)=0

X—y=0 X=y
= =
X+2y-2=0 X=-2y+2

+)Néu X=y.Taco XxJ/X—X+1+x=2< x=y=1 (Théaman)

_{x:z
y=0 y=0
+)Néu x=—2y+2 Taco yy—2y+2—-y+1-2y+2=2<| _1||x_8
_? 3

1

=3

Vay hé phuong trinh ¢6 nghiém S = {(2 0); (g —%j (1;1)}
Cau 6. Nhan ngay Tét Trung thu mot rap chiéu phim phuc vu khan gia mot bo phim hoat hinh
v6i quy dinh vé gia ban vé nhu sau:
+ Loai I (danh cho tré tir 6 d&én 13 tudi): 50.000d mot vé.
+ Loai II (danh cho ngudi trén 13 tudi): 100.000d mot vé.
Lanh dao rap chiéu phim tinh duogc rang: Dé khong phai bu 15 sd tién ban vé thu dugc phai dat
t6i thiéu 20 triéu dong. Hét thoi gian ban ve, nhan vién bao cao voi lanh dao téng s6 vé ban
dugc la 500 vé. Lanh dao rap chiéu phim khang dinh ngay 1a khong phai bu lo Em hay giai
thich khang dinh d6? Sb tién 1ai rap thu duoc t6i thiéu 13 bao nhiéu, biét raing mdi tré em phai
c6 it nhat mot nguoi 16n di kém.
Lai giai
Goi X,y tuong mg Ia s0 Vé loai I, loai 1l da ban dugc (x‘, yeN’
Tong s0 tien ban vé thu dugce la: 50000x +100000y (dong)
Gia st rap chiéu phim phai bu 16, nghia la 50000x +100000y < 20000000

Hay: x+2y <400(1)

Mit khac: x+y=500 (2).

Tu (1) va (2) tacd: 500—y+2y<400< y<-100 (Voli,do yeN*

)Vay rap chiéu phim khong phai bu 15.

Do mdi tré em phai c6 it nhat mot ngudi 16n di kémnén x<y (3)

Tu (2) va (3) suy ra: y >250

Téng sb tién ban vé thu dugc la:

T =50000x +100000y =50000(x + y) +50000y

=50000.500 +50000Yy350000.500 + 50000.250 = 37500000

Hay Tmin =37500000 <> X = y = 250

Vay s tién 13i toi thiéu ma rap chiéu phim thu duoc Ia:

37500000 — 20000000 :17500000(d).
Cau 7. Cho ba diém A O,B thing hang (O nam giita A va B). Ké 2 tia Ax, By clng vudng
gdc va cung phia v6i AB. Dung goc vudng uOv, tia Ou cat Ax tai C, tia Ov cit By tai D.
Cho OA=3a,0B=h, OC =2a. Tinh theo a,b dién tich hinh thang ABDC.

Loi giai



\ T
\\ /// D
A a o b B

Trong AAOC vudng, ta co:

cosAOC=%=E¢ AOC = 60°
OoCcC 2

COD=90° = BOD = 30°
Trong tam giac vuéng BOD coé:

tan BOD = BD — BD = OB.tan BOD = bh.tan30° = b
OB J3
Hinh thang ABDC c6 AC =+/OC? —O0A? = av/3; BD:%; AB=a-+b
b
aV3+——
. 3 3a+b
Dién tich can tim la M.AB:—\@ a+b :\f—+ a+b

Cau 8. Cho tam giac déu ABC,E la diém thudc canh AC va khong trung véi A K la trung
diém cta AE . Puong thing di qua E va vudng goc voi AB tai F cat duong thing di qua C
va vuong goc voi BC tai D.
a) Chirng minh BCKF 1a hinh thang cén.
b) Tim vi tri cia E sao cho doan KD ngin nhét.
Lai giai

a) Chirtng minh BCKF la hinh thang cén

Trong AAFE co:

A=90°= AEF =30° KF =KE (doFAE =60°)

AAFK 1a tam giac déu (do AFK = FAK =60°)

= AF = AK

Taco BF = AB—AF; CK = AC—AK Do

AB = AC; AF = AK = BF =CK (1)

Do AFK =60° = ABC = FK//BC (2)

Tur (1) va (2) suy ra BCFK 1a hinh thang can (Ppcm)




b) Tim vi tri E sao cho AD ngan nhat
Xét ADEC c6 DEC = KEF = 30°,
DCE = DCB — ECB =90° —60° =30° suy ra
ADEC latam giac can tai D= DE = DC
Dung hinh binh hanh ADEI ta cé: 1AB=90° (do El//AD)
va Al =ED=DC
Xét AAIB; ACDB ¢6 AB=CD (do AABC)
Al =DC (Ching minh trén)

Bl =DC
Suy ra AAIB=ACDB =
IBA=DBC

. [IBD = IBA+ ABD .
= IBD = ACB = 60

Taco
ABC = ABD + DBC

AIBD céan dinh B va IBD =60°nén AIBD la tam giac déu

©)
ADEI 14 hinh binh hanh va K 1a trung diém caa AE nén K

|l trung diém cua ID (4)
Tu (3) va (4) suy ra KD:%DI :%BDE%BC
Vay KD ngan nhat khi C=Dhay E=A,

Cau 9. Trong mot hinh vudng canh 1m c6 51 diém phan biét tiy y. Chirng minh rang c6 it
nhat 3 diém nam trong mot hinh tron ¢ ban kinh bang %m :
Loi giai

Chia hinh vuong thanh 25 hinh vudng nhé c6 kich thudc bang nhau véi kich thude % m

Vic6 51 diém va duge xep vao 25 hinh vudng nén theo nguyén ly Dirichle phai ¢6 mot

hinh vudng nho chira 3 diém.

Gia st hinh ABCD chtra 3 diém d6. Dé tinh dugc AC = % m

2 1 1 1

o . 1
Ban kinh hinh tron tdm O ngoai tiép hinh vuong ABCD bang —.—=—<—=
808 P g & 2 5 J50 /49 7

A + R ;. A SR 3\ \ A , ’ M 1
Vay ba diém no6i trén phai nam trong dudng tron tdam O, ban kinh bang7 m

Cau 10. Tim gia tri nguyén 16n nhat cia k sao cho bat ding thic (x+1)(x+2)°(x+3)>k
ding vé1 moi gia tri ctia X.
Loi giai
bat P=(x+1)(x+2)*(x+3) =P :(x2 +4x+3)(x2 +4x+4)
bat y=x*+4x+3
Taco

2
P=y2+y:(y+%j Ji 1 P:—% Khi yz—%



2

1, 1 =Ty
y=——=X"+4X4+3==-&

2 2 J2
x=mety

Tacé Pmm:—%.f)é P>k v&i moi X thi k<—

[

o~

Vay gié tri nguyén 16n nhat cia k can tim 1a k =-1



Cho ba diém A, O, B thing hang (O nam giira A va B). Ké 2 tia Ax, By cling vudng géc va

cung phia véi AB. Dung goc vudng uOv, tia Ou cat Ax tai C, tia Ov cat By tai D.| 2.0
ChoOA=a; OB=b;OC = 2a. Tinh theo a, b dién tich hinh thang ABDC.
2a ,
N)
Trong tam giac vuéng AOC co:
cos AOC = 2% =1 aoc = 600, N 0,5
oc 2

Do COD =90° = BOD =30°

0,25




Trong tam giac vudng BOD co:

tan BOD = °° — BD = OB.tan BOD = b.tan30° = ° . 0,5
OB 3
Hinh thang ABDC c6: AC= OC?-0A? =a 3; BD = b ; AB=a+b; 0.25
3 1
D
AC + BD ast 3(3a+bh)
Dién tich cén tim === AB =———— (a +b) = (a+h) 05
2 2 6
Cho tam giac déu ABC, E 1a diém thudc canh AC va khong tring véi A, K 13 trung diém
ciia AE. Puong thing di qua E va vudng géc véi AB tai F cit dwong thang di qua C va
vudng géc véi BC tai D. 4,0
a) Chirng minh BCKF la hinh thang can.
b) Tim vi tri ciia E sao cho doan KD ngin nhit.
A
F K
D
c
B

a) Ching minh BCKF la hinh thang can.
Trong tam giac vuéng AFE c6: AEF = 30°; KF = KE (do FAE =60°) 0,25
Tam giac KEF la tam giac cAn = KEF = AEF = KFE =30° = AFK =90° - KFE = 60° 0,5
Tam giac AFK la tam giéc déu (do AFK = FAK =60") = AF = AK 0.25
Taco: BF = AB — AF; CK = AC — AK. Do AB = AC; AF = AK nén BF = CK (1) 0.5
Do AFK =60° = ABC nén FK//BC (2) 0,25

Tu (1) va (2) suy ra BCKF Ia hinh thanh can (BPCM)

0,25




b) Tim vi tri ciia E sao cho doan KD ngén nhit.




Xét tam giac DEC c6 DEC = KEF =30°; DCE = DCB - ECB =90° -60° = 30°

Suy ra DEC la tam giac cadn = DE = DC 0.25
Dung hinh binh hanh ADEI, ta cé: 05
IAB =90° (do AI//ED) va Al = ED = DC ’
Xét hai tam giac vuéng AIB va CDB c6
AB = CB (do tam giac ABC déu)
Al = DC (Chung minh trén
(Chimg ( A - 8D 0,25
Suy ra AAIB =ACDB =
TIBA = DBC
. |IBD =I1BA+ ABD
Ta co: = IBD = ABC =60°
0,25
| ABC = ABD + DBC
Tam giac IBD can dinh B va IBD =60° nén IBD la tam giac déu (3)
ADEI 14 hinh binh hanh va K 14 trung diém cta AE nén K 1a trung diém cua 1D (4) 025
\ N 1 1 1
Tu (3)va(4)suyra-KD = —DI ="BD>"BC 0.25
2 2 2 ’
Vay KD ngan nhét khi D tring véi C hay E tring véi C 0,25
Trong mdt hinh vudng canh 1m c6 51 diém phan biét tiry y. Chirng minh ring c6 it nhit 3
diém nim trong mét hinh tron c6 ban kinh bing 1 ,,,. 10
2
A B
o C
0,25
Chia hinh vudng di cho thanh 25 hinh vudng nhoé bang nhau vai kich thudc 1 m
5
Vi c6 51 diém va dugc xép vao 25 hinh vudng nén theo nguyén 1y Dirichlet phai c6 mot hinh 0.95
vuong nho chira 3 diém. ’
Gia sur hinh vuéng ABCD chira 3 diém do.
Dé tinh du’qcl/.;c _ 2 m 0.25
5
1 \ N TSR N 5 1 2 1 1 1
Béan kinh duong tron tdm O ngoai tiep hinh vudng ABCD—b# ——=———< - =
25 V5o a9 7 .

.2 . N . R . : 1
Vay ba diém néi trén phai nam trong hinh tron tdm O, ban kinh-bang =~ m
7




10

Tim gia tri nguy@én 16n nhat ciia k sao cho bat ding thirc sau ding véi moi gia tri caa X:

(x+1)(x+2)2(x+3)2k 10
bat P:(x+1)(x+2)2(x+3)
0,25
P=(x2+4x+3)(x2+4x+4)
Daty = x> +4x+3
o o (1Y 11 1 1
aco: P=y+y=sly+ | = 2- P=- oy=-
V") Tt 4 2 0,25
v 2
X==-2-
—y=—1:>x2+4x4—3=—1<:>‘ 2 0,25
2 2 [\/_ 2
X==2+
2
. 1 2 N 1
Taco: P. =-".Dé P>k vx thi k<-
min 4 4 0’25

Vay gia tri nguyén 16n nhat cta k can tim 1a k = -1




UBND HUYEN THANH BA  KY THI CHON HQC SINH G101 LOP 9 CAP HUYEN

PHONG GD&PT NAM HOQC 2023 - 2024
SR Mén: TOAN
PE CHINH THUC Thoi gian 1am bai: 150 phut (khdng ké thoi gian giao dé)

Pé thi gom c6: 04 trang

I. TRAC NGHIEM KHACH QUAN (8 diém). Chon dap 4n ding

Cau 1. Tim diéu kién ctia x dé biéu thirc sau c6 nghiaM =/x* —2x+1++/Xx* +4/x-3 —t
J—4x+16

A. 3<x<4. B. 3<x<4. C. 3<x<4. D. 3<x<4.
2X
JIx-3

A. 10. B. 5. C.0. D. 20.
Cau 3. Goi 1(X,;Y,) 1a diém c6 dinh ma cac duong thang y =(m—3)x+1-2m (m la tham sé) di

Cau 2. Cho biéu thic P = (x=0;x=9). Tong cac gia tri cua x dé P*—20P =0 la

qua. Gia tri cia X,.y, la
A. 3. B. 10. C. —10. D. 5.

Cau 4. Khoang cach tir goc toa @ O dén duong thang y = %1 x+1 bang?

A. ﬁ B. 1. C. i D. 2.

2 J5
mx+4y =10—-m

c6 nghiém duy nhét (x;y) théa man 2x -3y = m+4.
X+my=4

Cau 5. Cho hé phuong trinh {

Khi d6 téng cac gia tri cia m tim dugc 1a
A. 7. B. -8. C. 7 D. 8.
Cau 6. Diéu kién cuatham s6 m va n dé Parabol (P):y = x* khong c6 diém chung véi duong thang

(d):y=mx+nla
A. m*+4n<0. B. m*>+4n>0. C. m*+2n<0. D. m*+2n>0.

Cau 7. Goi X;;X, 1a hai nghiém cua phuong trinh x* —x—2=0 gia tri caa biéu thic |, — X,| bing
A. /3. B. 3. C.1 D. -3.

Cau 8. C6 bao nhiéu gia tri cua tham sé m dé phuong trinh x* —2mx—2m—3=0 c6 hai nghiém
phan biét la cac sé nguyén?

A 2. B. 3. C.5. D. V6 so.
Cau 9. Cho hinh thoi ABCD c6 DAB =120°, M la mét diém trén canh AB sao cho AM =16cm, hai
duong thang DM va BC cét nhau tai N. Biét do dai doan thang CN = 25cm, d6 dai doan AC béng

A. 20cm. B. 20v/2cm. c. Zem D. 30cm.

J2

Cau 10. Cho hinh thang ABCD(AB||CD) c6 hai dudng chéo cat nhau tai O, duong thang qua O
va song song voi day AB cét hai canh bén AD, BC lan luot tai M, N. Biét AB =6cm,CD =10cm,
d6 dai canh MN la

A. 7cm. B. 7,5cm. C. 8cm. D. 8,5cm.
Cau 11. Mét lo thube hinh tru duoc dat khit trong mot hop gidy hinh chir nhat. Hoi thé tich caa hop
thudc bang bao nhiéu phan tram thé tich cua hop gidy? (lay 7 ~3,14)



A. 62,8%. B. 94, 2%. C. 86,4%. D. 78,5%.
Cau 12. Ban Trang c6 tam mét cao 1,52m dirng gan mot toa nha cao tang thi thiy dinh cua toa nha
véi goc nhin so véi phuong nam ngang 1a 30°. Trang di vé phia tda nha 50m thi nhin thiy dinh cua
tda nha voi géc nhin so véi phuwong nam ngang la 60°. Haoi chiéu cao caa tda nha 1a bao nhiéu? (1am
tron két qua dén chir sé thdp phan thi hai).

A. 43,48m. B. 43,3m. C. 45,48m. D. 44,82m.
Cau 13. Cho tam gidc ABC vai goc A nhon (A= a), AB =c,BC =a,CA=h. Trong céc khang dinh

sau, khang dinh nao dung?

A. a’ =b?+c?—2bc.cosa. B. a? =b%+c?+2bc.cosa.
C. a’> =b*+c®—bc.cosa. D. a®> =b® +¢? +bc.cosa.
Cau 14. Mot tam giac déu canh a. Dién tich hinh tron noi tiép tam giac d6 bang
2 2 2
L B. & c. ™2 S
12 6 J3 16

Cau 15. Cho nira dudng tron (O;R) dwong kinh AB, diém C di chuyén trén nira duong tron, khi do
t6ng hai day cung CA+CB 16n nht 1a bao nhiéu?
A. 3J2R. B. 242R. C. 2R. D. V/3R.

Cau 16. Cho hinh hop chit nhat cé dién tich xung quanh 80dm?, chiéu cao bing 8dm. Dé hinh hop
chir nhat so thé tich 16n nhat thi cac kich thudc cua day bé 1a
A. 3dm;2dm. B. 2dm; 2dm. C. 2,5dm;2,5dm. D. 5dm;5dm.
I1. TU LUAN (12 diém)
Cau 1 (3,0 diém).
a) Tim cac cap s6 nguyén (X;y) théa man x* +2y” —2xy +2x—6y+1=0.
b) Ton tai hay khdng céac sé nguyén t a,b,c théa man diéu kién a® +2011=c
Cau 2 (4,0 diém).

a) Cho x va y la hai sé thoa méan: (x—\/x2+5)(y—1/y2+5):5. Hay tinh gia tri cua biéu

thl:l'C M — X2023 + y2023

b) Giai phuong trinh: v/3x+1—/6—X + 3x2 —14x—8=0.
Cau 3 (4,0 diém). Cho tam giac ABC c6 ba goc nhon, ba dudng cao AK, BD, CE cét nhau tai H .
a) Chirng minh: BH .BD= BC.BK va BH .BD + CH.CE= BC*.
b) Chirng minh BH = AC .cot ABC..
¢) Goi M 1a trung diém ciia BC . Pudng thing qua A vudng goc voi AM cit duong
thang BD, CE lan luot tai Q va P. Ching minh rang: MP = MQ .
Cau 4 (1,0 diém). Cho s6 thyc x théoa man 0< x < 2. Tim GTNN cua biéu thirc:

A= i + @ +2023.
2—X X
--------- HET -
Hovaténthisinh: ..o, Sé bao danh: ...............

Can bg coi thi khdng giai thich gi thém.



UBND HUYEN THANH BA HUONG DAN CHAM PE CHINH THUC
PHONG GD&DPT KY THI CHQON HOQC SINH G101 LOP 9 CAP HUYEN
NAM HOQC: 2023 - 2024
Moén: TOAN

HDC gém c6: 04 trang

I. TRAC NGHIEM KHACH QUAN (8 diém). Mdi ciu ding 0,5 diém

Cau 11234 |5|6 |7 8|9 10|11 |12 13|14 15| 16

bipan | D| C | C|C| B A/ B|A|A/ B|D/ DIA|A|B|C

I1. TU LUAN (12 diém)
Ciau 1 (3,0 diém).

a) Tim cac cap sb nguyén (X;y) thoa man x* +2y” —2xy +2x—6y+1=0.

b) Tén tai hay khdng cac sé nguyén té a,b, cthoa man diéu kién a® +2011=c

Néi dung Piém
a) Bién d6i phuong trinh vé dang (x— y+1)2 +(y- 2)2 =4=0°+2°. 05
X—y+1=0 X=3
+ TH1: & .
y—-2=2 y=4
X—y+1=0 Xx=-1
+ TH2: = .
y—-2=-2 y=0
X—y+1=2 X=3
+ TH3
y—-2=0 y=2
X—y+1=-2 x=-1
FTHE [TITE TS . 0.75
—2=0 y=2
Tir d6 tim duoc (X y) € {(3,4),(-10),(3;2).(-12)}. 0,25
b) Gia sir ton tai 3 s6 nguyén té a, b, c thoa min diéu kién: a° +2011=c
Khi d6 ta c6: ¢>2011=>c1a sd nguyén t 1¢ = a’chin = a=2 0.5
Néu b=2thi c=2%+2011=2015:5=>cla hop sb (loai)
Néu b >3thi 1as6 nguyén td 1é =b=2k+1(vsi ke N")=a"” =2%"*=2%2 05
Vi 2% =1(mod3) va 2 =—-1(mod3) = a” = 2%* 2 =—1(mod 3)
Lai c6: 2011=1(mod3) = c =a" +2011=0(mod3) = ¢ 1a hop s6 (loai) 05
Vay khdng ton tai cac sé nguyén td a, b, c thoa man diéu kién a® +2011=c







Céu 2 (4,0 diém).
a) Cho x va y la hai s6 thoa man: (x—\/x2+5)(y—w/y2 +5):5. Hay tinh gia tri cua biéu thic
M — X2023 + y2023

b) Giai phuong trinh: v/3x+1-+/6—X + 3x* -14x-8=0.

Néi dung Piém

a) Taco (x—ﬁ)(y—ﬁ):5 (1)

Nhan hai vé ciia (1) voi (x-+/x"+5) ta duoc:
(x+ﬁ)(x—ﬁ)(y—ﬁ):5(x+M)
<:>[x2 (% +5)}(y—ﬁ)=5(x+ﬁ)
@—S(y—M):S(XJrM)

0,5

S Y=Y +5=-X—X*+5 (2)

Tuong ty nhan 2 vé cua (1) Voi (y+,/y2 +5) ta duoc:
X—\X2+5=—y—,/y* +5 (3) 0,5

Cong vé vai vé cua (2) va (3) ta duoc:

YV 5+ XX +5=—X—\X* +5-y -y’ +5

& 2Xx+2y=0=2(x+y)=0=x+y=0cx=—y 0.5
Vay M _ 2023 +y2023 -0 0,5

b) V/3x+1-~/6—-x+3x*-14x—8=0 (1)

1 0,25
DKXD: —§SXS6
Taco: (1) < (V3x+1-4)+(1-v6-x)+(3x* ~14x-9) =0
3x+1-16 1-(6-x)
+ +(3x+1)(x-5)=0
J3X+1+4 1++/6—x ( )(x=5)
3(X—5) X—5
SN + +(3x+1)(x-5)=0 0,5
V3Xx+1+4 1++/6—X ( )( )
3 1 0,25

<(Xx-5 + +3x+1 (=0
( )(\/3x+1+4 1++/6—X ]

0,5




3 1 1
<(x=95)=0 Vi: + +3X+1>0V —=<x<6
( ) V3x+1+4 1++/6-X 3 0.5
S X= 5(T|\/| ) Vay phuong trinh c6 nghiém la: x=5.
Cau 3 (4,0 diém).
Cho tam giac ABC c0 ba goc nhon, ba duong cao AK, BD, CE cit nhau tai H .
a) Chimg minh: BH . BD + CH.CE= BC? .
b) Ching minh BH = AC .cot ABC .
¢) Goi M 1a trung diém ciia BC . Pudng thang qua A vudng goc véi AM cit duong
thang BD, CE lan luot tai Q va P. Ching minh raing MP = MQ.
N@i dung Piém
A
P
H
h
B K
a) Xét tam giac: ABHK dong dang ABCD c6: géc KBH chung; BKH =BDC =90
— ABHK ddng dang ABCD(g.g) nén o1 - BK . BH.BD = BCBK 0.5
BC BD
Tuong tw: ACHK déng dang ACBE nén CB:_E:E_E CH -CE = BC-KC 0.5
Cong vé vai vé hai dang thirc ta dugc: BH - BD +CH.CE = BCBK + BC - KC
hay BH -BD+CH -CE = BC(BK + KC) = BC? 0.5
b) Chiing minh ABEH déng dang ACEA(g-g) = o1 - BE 05
CA CE
Xét ABEC vudng tai E = cot ABC = BE =— BH _ =cot ABC 05
CE CA
= BH = AC-cot ABC 0,5
¢) Goi M 1a trung diém cua BC . Puong thing qua A vudng goc voi AM cit dudng
thang BD, CE lan luot tai Q va P. Ching minh ring: MP = MQ.
PA AH
Chuang minh APAH d6ng dang AAMB
9 g dang (99)=—"- =g
Chang minh: AQAH dong dang AAMC (g.9) = —— QA _ AH 0,5

AM ~ MC




QA PA
Do MB = MC (gt —_— =
@)= "2m = am 05
— PA=QA= AQMP céntai M = MP = MQ
Céu 4 (1,0 diém).
Cho sb thuc x théoa min 0< X < 2. Tim gia tri nho nhét cta biéu thie: A= 2i+—+ 2023.
—X
Néi dung Piém
Taco: A:i+@+2023:[i+36(2—x)}+(@+36xj+1951. 05
2—-X X 2—X X '
Ma O<x<2suyra: 2—x>0.
Ap dung BPT : a+b>2yab vsi a,b>0, ta co:
(@wexj >120 dau bang xay ra khi x :g.
X
4 A M 5 H 5
——+36(2—x) |> 24 dau bang xay ra khi x==.
2—X 3
suyra Ac—2 100 o003 i+36(2—x) +(@+36x)+19512 2095. 0,5
2—-X X 2—X X
Vay MinA =2095 khi va chi khix:g. 05




PHONG GD&PT TIEN LU PE THI CHON HQC SINH GIOI LOP 9 CAP HUYEN
NAM HQC 2023-2024
PE CHINH THUC MON: TOAN 9
Thoi gian lam bai: 150 phat
Ngay thi: 23/11/2023
(Pé thi c6 01 trang)

Bai 1 (2,0 diém).
T+ 5+2/z° —25

22 4+10— 2% —25

b) Chtrng minh dang thirc: J5 - \/3 — /29 — 1245 =1.

Bai 2 (2,0 diém).

a) Giai phuong trinh 2* — 2z — i -2z +4=0.

b) Cho ham s6 y = z —2m —1 véi m 13 tham s. Tinh theo m toa d6 cac giao diém A, B
cua do thi ham so0 vdi cac truc Oz, Oy. Goi H 1a hinh chi€u cia O trén AB. Xac dinh gia

5

tri cua m dé OH:;.

a) Rut gon biéu thie A = voi z e R, x <—5.

Bai 3. (2,0 diém).

Wz +12
3o +2

a) Cho A= (v6i z>0). Tim céc gia tri caa z dé biéu thac A nhan gia tri

nguyén.
b) Cho 2 sb nguyén a, b thoa man o> +b* +1=2 ab+a +b . Chimg minh ¢ va b 1a hai
s6 chinh phuong lién tiép.
Bai 4. (3,0 diém).
Cho nira duong tron O; R duong kinh AB. Goi H 12 mét diém thay ddi trén doan

AB (H khéc A va B). Puong thang vubng goc véi AB tai H cat nira duong tron O
tai C'. Qua A ké duong thang zy vudng goc véi AB. Goi I 1a trung diém cua AC, OI
cat duong thang zy tai M, MB cit CH tai K .

a) Chang minh MC 1 OC.

b) Chitng minh KH.AB = CH.AO va K 1a trung diém cua CH .

¢) Xac dinh vi tri cha H dé chu vi tam gidc ACB dat gia tri 16n nhat? Tim gia tri I6n nhat
do theo R.

Bai 5 (1,0 diém).

Cho z, y, z laba s thuc dwong thoa man X+y+2=2

, ) X2 y2 Z2
Tim gié tri nhé nhat cia biéu thirc: A= + + :
Y+2Z Z+4+X X+Y

Thi sinh khong dwoc su dung tai liéu. Can bo coi thi khong giai thich gi them.

Trang 1/5



PHONG GD&DT TIEN LU

Mon: Toan

KY THI CHQON HQC SINH GIOI CAP HUYEN
LOP 9 THCS NAM HOQC 2023 — 2024

HUONG DAN CHAM CHINH THUC

(Huwdng dan chdm cé 04 trang)

Bai

Dap an

Piém

T +5+ 2z —25

vl z e R, z < —5.
22 +10—+2? —25

Rt gon biéu thirc 4 =

Bai 1

2,90
Piem

voi z € R, x < —5 taco:

2
|- a+5 +2\/— 245 5—g

25—z —\/— z+5 5—z

A=

0,5

J-z+5 25—z — |- x—l—5}
J5—z |25 —z — |- x—|—5]

0,25

x_

0,25

1,0

Churng minh déng thue: \/g — \/3 — /29 — 12\/3 =1l

VT:\/E—\/?)—M:\/E)—\/?,—,/\/%—3Q
— 5625

0,5

— 551 =5 51 =1

0,5

1,0

Giai phuong trinh 2*> — 2z — oz — 2z +4=0

Bai 2
2,90
Piem

PK: z > 0. Nhan thdy z = 0 khong phai 14 nghiém cua phuong

trinh, chia ca hai vé cho z ta c6:
¥ —2r—x x—2\/;+4:0<:>x—2—\/;—%—|—é:0
T

x
4 2
<:>[w—|——]— \/;—I—
x

-

=0

0,25

Dét\/;+l:t>0 <:>t2::c+4+é<:>x+£:t2—4
\/; xXr A

Khidotacod:

' —4 —t—-2=0t'—t—-6=0< t—3 t+2 =0

t=3

=
-

0,25

1,0

Doi chiéu dicu kién

0,25

Trang 2/5




2

Jz
—4
o Vr-2 Jor-1=0a|"

st=3eVrt+-—=3cs-3Jr+2=0

z=1
Vay nghiém ctia phuong trinh la z =1, x =4 0,25
Cho ham s6 y = x —2m — 1 v6&1 m 1a tham s6. Tinh theo m toa
do cac giao diém A, B cua dd thi ham sb véi cac truc O, Oy.
Goi H 14 hinh chiéu cia O trén AB. Xéc dinh gia tri cua m dé
o~ 2.
2
Giao diém A ctia d6 thi ham sb véi truc Oz 12 A 2m +1;0 0,25
Giao diém B cua d6 thi ham sb véi truc Oy 1a B 0;—2m —1 0,25
Tacd: AAOB vudng tai O vacd OH la duong cao nén:
1 1 1 1,0
O’ 04 0B’
0,5
m =0
hay2:i2+i2<:>2:%<:> _ 1
Ty Ys 2m + 1 m=-
Cho A= 9\/;—+12 (v6i z >0). Tim cac gia tri cua =z dé biéu
3Vz +2
thic A nhan gia tri nguyén.
Véi x> 0tacd 0,25
- 33V +2 +6 ;
Bai 3 A= -3+ —
2,0 3z +2 3o 42
biém Vi z>0,tacd 3<A<6 0,5
Theo bai, AcZ nén Ae 4;5;6
. 16 0,25
Vo1 A=4 suyra x:E
V61 A=5 suyra x—l
B 9 1,0
Véi A=6suyraz=0
A 1 16 N A g n
Vay z € {0;5;5} thi A nhan gia tri nguyén.
Cho nira duong tron O; R duong kinh AB. Goi H lamotdiém | 1.0

Trang 3/5




Bai 4
3,90
diém

thay d6i trén doan AB (H khac A va B). Puong thang vudng
goc VGi AB tai H cat nta duong tron O tai C. Qua A4 ké
duong thang zy vudng goc voi AB. Goi I la trung diém cua
AC, OI cat dudngthang zy tai M, MB cat CH tai K.

€T

C
0,25 | 0,25
A [L B
o H
Y
V¢ hinh
Chirng minh: MC 1 OC
- Chung minh ZAOM = ZCOM 0,25
- Chitng minh AAOM = ACOM 0,25 | 0,75
- Chung minh MC L CO 0,25
Chirng minh KH.AB = CH.AO va K la trung diém cia CH
AMAB ¢b KH i/ MA (cung 1 AB)
o B _IB L KHAB = AMHB 1 0,25
AM AB
Chung minh AMAO dong dang vo1 ACHB
S MA_ A0 onA0 = AMEB 2 025 14
CH B )
Tu 1 va 2 suyra KH.AB=CH.AO 0,25
Khidé ki = cH- 29 —op. B _CH
. AB 2R 2 0,25
= K la trung diém cua CH
Xac dinh vj tri cia [ d€ chu vi AACB dat gia tri 16n nhat?
Tim gia tri ln nhat do.
Chu vi tam gidc ACB la
P,,=AB+AC+CB=2R+AC +CB 05
Chung minh AC +CB <2 AC? +CB2 10
= AC+CB < \[2 AC* +CB = AC +CB <24 =212 095

Ding thirc xay rakhi AC = CB < H 14 trung diém ciia AB

Trang 4/5




Suyra P,

CB
1a trung diém cua AB.
Vay max P, ., =2R 1+ \/5 dat duoc khi H 1a trung diém cua

ACB

AB

<2R+2R2 =2R 1+2 ,ddu "=" xayrakhi H

0,25

Bai 5
1,90
diém

Cho z, y, z la ba sé thiwe dwong théa man X+Yy+7=2
, . XZ y2 ZZ
Tim gia tri nho nhdt cua biéu thirc: A= + + .
Y+Z Z7+X X+Y

Vi z,y,2 duong. Theo bat dang thirc Cosi, ta co:

2 2
D P Ly N e |
y+z 4 y+z 4

Déu “ =" x4y ra
2

r y+=z
Y+ 2 4

2

2
& Sdr' = y+z2 S2r=y+=z

0,25

2 2
+) Y +z+x22 y  ztx
z+x 4 zZ+x 4

Dau “ =" xay ra
2

o Y :Z+I<:>4y2: z+x2<:>2y:z—|—x
z4+ 4

0,25

2 2
TN e N ) A
T4y 4 r+y 4

Dau “ =" xay ra
2 Ty

2
&4 =x+y S22=z+y
T+y 4

=

0,25

Cong theo 3 vé bat dang thtrc cung chiéu 1, 2, 3 taco:

7’ ? 2 +z z4+zxT T+
Y B I A P sy
y+z z4+x x+vy 4 4 4

2 2 2

T AR
y+z z4+zx T+vy 2
2 =y + 2

2u=z+ux

= =1

Dau“="xayra & 1i2z=2+y Sr=y=2z=
T+y+z=2
z;y;2 >0

3

Viy gia trinho nhitcia A 1A 1 khi z =y =2 = 2

0,25

1,0

Trang 5/5




PHONG GIAO DUC VA PAO TAO THANH PHO TAY NINH

KY THI CHON HOQC SINH G101 VONG THANH PHO NAM HQC 2023 - 2024
Mén thi: TOAN ‘
Thai gian: 150 phat (khéng ké thoi gian phat de)

‘ PE CHINH THUC ‘
(Peé thi c06 01 trang, thi sinh khong dwoc Sur dung may tinh cam tay)

Cau 1: (4,0 diém)
a) Chirng minh v6i moi sb nguyén duong n thi n® +2n chia hét cho 3.
b) Tim nghiém nguyén cta phuong trinh x* —xy + y*—4=0.

Cau 2: (4,0 diém)

a) Rut gon biéu thie A=+/5- \/3— 29720

b) Cho ham 6 f (x) = (x*+12x—33)"". Tinh f (a) tai a=316-85 +§/16+8(5.

Cau 3: (4,0 diém)
a) Giai phuong trinh v/X* +8X+15 = 3VX+3 + 2:/x+5—-6

b) Cho a> 4. Ching minh: 2 +38 5 05,

N

Cau 4: (4,0 diém)
a) Cho A ABC nhon, hai dudng cao BD va CE. Biét S, . = %SABC. Tinh s6 do goc A.

b) Cho hinh vuéng ABCD c6 AB =a (cd dinh, khong d6i), M 1a mot diém di dong trén
duong chéo AC.Ké ME vuong goc voi AB (E thuoc AB)va MF vudng goc vai BC
(F thudc BC). Xac dinh vj tri cua diém M trén AC sao cho dién tich tam gidc DEF
nho nhat. Tim gia tri nho nhat do.

Cau 5: (4,0 diém)
a) Cho tam giac ABC vudng tai A co trung tuyén AM , ABM =15° va dién tich tam giac
ABC bang 16 cm?. Tinh d6 dai doan thang BM .
b) Cho tam giac ABC vuéng tai A, dudng cao AH . Goi E, F 1an luot 14 chan cac duong
vuong goc ké tir H dén AB, AC. Goi M 1a trung diém cua BC .

4

(biét S 1a dién tich tam giac ABC).
HE.HF

Ching minh EF 1. AM va 2S =




HUONG DAN CHAM MON: TOAN

N@i dung cén dat piém
a) Chirng minh v6i moi sé nguyén dwong n thi n°+2n chia hét cho 3. 2,0
C(itfol: Khi n=1thi *+2.1=313: dang. 0,5
diém) | Gia sir ménh dé dang véi n=k, k nguyén duong tic 13 k® +2k : 3 05
Khi n=k+1, tacé: (k +1)3 +2(k+1)=k*+2k +3(k2 +2k +1) '3
(Vi k*+2k i3 va3(k?+2k+1)i3) o
Vay: n®+2n chia hét cho 3 véi moi sb nguyén duong n. 0,25
b) Tim nghiém nguyén cua phuong trinh x> —xy +y* -4 =0. 2,0
Tacd x> —xy+y?>—4=0
& 4x% —4xy +4y* =16
<:>(2x—y)2+3y2 =16 05
o (2x—y) =16 -3y?
Vi (2x—y) >0 nén16-3y*>0 = y*<5=y*€{0;1;4)} 0,25
Néu y>=0 thi x* =4 < x=1%2. 0,25
Néu y? =1 thi (2x—y)’ >13 khong la s chinh phuong nén loai y =1. 0,25
Néu y2 =4 thi @ y=%2. 0,25
+ Khi y=2 thi x=0 hoac x=2.
+ Khi y=-2 thi x=0 hoac x=-2. 0.25
Vay phuong trinh c6 nghiém nguyén Ia (x ; y) € {(-2; 0); (2;0); (0; 2);
(2:2);(0;-2);(-2;-2)}. 0,25
— a) Rat gon biéu thuc A= \/E—\/3—\/29—\/ﬁ 2,0
48 ne o o
A=+B-6-20 0,5
A=5-(5-1) 0,5
A=1 0,5

Huréng dan cham dé thi hoc sinh gisi mén Toan lép 9 — THCS — Trang 2/ 6




b) Cho him sb f(x)=(x*+12x-33) . Tinh f(a) tai
2,0
a=316-85 +316+85.
Taco: a=2316-85 +4/16+8v5
0,5
<:>a3:32+3§/(16—8\/§)(16+8\/§)(3/16—8\/5+§’/16+8\/§)
=a’=32+3.(-4)a 0,5
<a’+12a-33=-1 0,5
vay: f(a)=(a°+12a-33)" =(-1)** =1 0,5
a) Giai phuong trinh v/X* +8x+15 =3yX+3 + 24X +5-6 2,0
Cau 3:
4,0 PKXD: x>-3 0,25
diém) | Taco: X% +8x+15 = 3VX+3+2/X+5-6 05
< J(x+3)(x+5) =3Vx+3-2/x+5+6=0 ’
& (Vx+3-2)(Vx+5-3)=0 0.5
JX+3=2 X+3=4 x=1
= = = (thoa man DKXD) 0,5
Jx+5=3 X+5=9 X=4
Vay phuong trinh da cho ¢6 hai nghiém: x, =1; X, =4. 0,25
b) Cho a>4. Chiing minh: a? +£ >25. 2,0
Ja
Ta co:
18 18 18 R 0,75
a’+——==(a’+16)+ —=-16>8a+-——16 (vi a®* +16>2va’.16 =8a ’
g 2 Va' 16 =ta)
Mat khac:
18 1 1 a) 55a 1 1 a 55 0,75
8a+-——==9| —=+——+— |+ —2>933——=. .- +—4=41 ’
Ja (JE Ja 8) 8 Valas s
Suy ra: 8a+£—16>25 0,25
; ez ,
Dau “ =" xay ra khi va chi khi a=4. 0,25
Cau 4 a) Cho A ABC nhon, hai dudng cao BD va CE . Biét S, =%sABC. Tinh 20
s6 do goc A.

Huréng dan cham dé thi hoc sinh gisi mén Toan lép 9 — THCS — Trang 3/ 6




(4!0 C

diém)
D
A E B

Tac6: AABD « AACE (g.9)

AB AD AD AE 0,5
=280 gy P CE

AC AE AB AC
Nén A ADE « A ABC (c.g.c) 0,5

2

_, Suoe :(Ej 05

S s AB
— 3 _cos?A :cosAzﬁ

4 0,5
vay: A =30°

b) Cho hinh vuéng ABCD c6 AB =a (cb dinh, khong d6i), M 12 mot diém
di dong trén duong chéo AC. Ké ME vuong goc voi AB (E thudc AB)
va MF vudng goc véi BC (F thudc BC). Xac dinh vi tri ciia diém M 2,0
trén AC sao cho dién tich tam gidc DEF nho nhat. Tim gia tri nho nhét

do.
A X E B
F
y
D C

bat AE=x,CF =Y.
Suyra: MF=CF=BE=Yy. 0,5
Suyra: Xx+y=a.

Huréng dan cham dé thi hoc sinh gici mén Toan lép 9 — THCS — Trang 4/ 6




ax ay xy a* xy
Sper = Suaco — Soac — Spep — Sage =82 — = — 2 X 0,25
DEF ABCD DAE DCF BEF 2 2 2 2 2
Tacod: Sy Nho nhat <> xy I6n nhat 0,25
Xy<(x+y)2_a_2 :>max(xy)—a—2 khi x=y=2 0,5
L2 4 4 V73 ’
Lac d6 M 1a trung diém cua AC. 0,25
2
min Spge :3i. 0,25
8
a) Cho tam giac ABC vuéng tai A co trung tuyén AM , ABM =15° va 20
Cau 5: | dién tich tam giac ABC bang 16 cm?. Tinh d6 dai doan thing BM . ’
(4,0
diém) A
B M H C
Ké AH LBC (H eBC).
0,5
Tacé: AMH =2.ABM =30°
AAMH vudng tai H c6 AMH =30° = AH :%AM :%BC 1) 0,25
Taco: AH.BC=ABAC (2) 0,25
Tur (1) va (2) suy ra BC* =4AB.AC 0,25
Suyra: AB.AC=BM?*=2S,, =32 0,25
Suy ra: BM =442 (cm) 0,5
b) Cho tam gidc ABC vuéng tai A, dudng cao AH . Goi E, F lan luot 1a
chan cac duong vudng goc ké tir H dén AB, AC. Goi M 1a trung diém
4 . 2,0
cua BC . Ching minh EF 1. AM va 2S = H’;HHF (biet S la dién tich tam
giac ABC).

Huréng dan cham dé thi hoc sinh gisi mén Toan lép 9 — THCS — Trang 5/ 6



B H M C

Goi | 1a giao diém cua AM va EF.
Taco: A =E =F =90° (qgt)

) 0,25
Nén tr giac AEHF la hinh chit nhat
= OAF =OFA (tinh chat duong chéo) (1)
AABCvudng tai A, c6 AM la duong trung tuyén
= AM =MC
0,25

Nén AAMC cantai M .
= MAC = MCA (hai goc ¢ day tam giac can)  (2)

Tur (1) va (2) suy ra MAC + OFA = MCA + OAF =90°
Suy ra: AIAF vubng tai |. 0,5

Vay: EF L AM tai |.

Ap dung hé thirc luong trong céc tam giac vuong AHB, AHC

) ) 0,25
Taco: AF.AC = AE.AB = AH
= AH* = AF.AE.AC.AB = HE.HF.AB.AC (vi HE = AF, HF = AE)
4 0,25
— ABAC=_21__ (3
HE.HF
1 )
Ma S,.. =—AB.AC (vi AABC vudng tai A
poc =5 ( gtai A) 0.25
= AB.AC=2S,,. (4)
AH*
Te(3)va(4)suyra 2S,,. =—. 0,25
u (3) (4) suy ¢~ UE HE

Lueu y: Moi cach gidi khac néu diing van dat diém téi da.

Huréng dan cham dé thi hoc sinh gisi mén Toan lép 9 — THCS — Trang 6/ 6




UBND HUYEN THANH BA  KY THI CHON HQC SINH G101 LOP 9 CAP HUYEN

PHONG GD&PT NAM HQC 2023 - 2024
SR Mén: TOAN
PE CHINH THUC Thoi gian 1am bai: 150 pht (khdng ké thoi gian giao dé)

Peé thi gom c6: 04 trang

I. TRAC NGHIEM KHACH QUAN (8 diém). Chon dap 4n ding

Cau 1. Tim diéu kién ctia x dé biéu thirc sau c6 nghia M =v/x* —2x+1++/x% ++/x-3 —t
J—4x+16

A. 3<x<4. B. 3<x<4. C. 3<x<4. D. 3<x<4.
2X
JIx-3

A. 10. B. 5. C. 0. D. 20.
Cau 3. Goi 1(X,;Y,) 1a diém c6 dinh ma céc duong thang y =(m—3)x+1-2m (m la tham sé) di

Cau 2. Cho biéu thic P = (x=0;x=9). Tong cac gia tri cua x dé P°—20P =0 la

qua. Gia tri cia x,.y, la
A. 3. B. 10. C. -10. D. 5.

Cau 4. Khoang cach tir goc toa @ O dén duong thang y = _?1 x+1 bang?

A. ﬁ B. 1. C. i. D. 2.
2 J5
mx+4y=10—-m

Cau 5. Cho hé phuong trinh { c6 nghiém duy nhat (x; y) théaman 2x—3y =m+4.

X+my=4

Khi d6 téng cac gia tri cia m tim dugc 1a
A. —T. B. -8. C. 7 D. 8.

Cau 6. Diéu kién cuatham s6 m va n dé Parabol (P):y = x* khong c6 diém chung véi duong thang

(d):y=mx+n la

A. m®+4n<0. B. m*+4n>0. C. m*+2n<0. D. m*+2n>0.
Cau 7. Goi X;X, 1a hai nghiém cta phuong trinh x* —x—2=0 gié trj cua biéu thic |X, —X,| bing
A. 3. B. 3. C.1 D. -3,

Cau 8. C6 bao nhiéu gia tri cua tham sé m dé phuong trinh x* —2mx—2m—3=0 c¢6 hai nghiém
phan biét Ia cac s6 nguyén?

A 2. B. 3. C. 5. D. V6 sb.
Cau 9. Cho hinh thoi ABCD c6 DAB =120°, M la mét diém trén canh AB sao cho AM =16cm, hai
duong thang DM va BC cit nhau tai N. Biét d6 dai doan thang CN = 25cm, d6 dai doan AC béng

A. 20cm. B. 20+/2cm. C. ——cm. D. 30cm.

J2

Cau 10. Cho hinh thang ABCD(AB||CD) ¢6 hai dudng chéo cit nhau tai O, dudng thang qua O
va song song voi ddy AB cét hai canh bén AD, BC lan luot tai M, N. Biét AB =6cm,CD =10cm,
d6 dai canh MN la

A. 7cm. B. 7,5cm. C. 8cm. D. 8,5cm.
Cau 11. Mét lo thube hinh tru duoc dat khit trong mot hop gidy hinh chir nhat. Hoi thé tich caa hop
thudc bang bao nhiéu phan tram thé tich cua hop gidy? (Idy 7 ~3,14)



A. 62,8%. B. 94,2%. C. 86,4%. D. 78,5%.
Cau 12. Ban Trang c6 tam mét cao 1,52m dirng gan mot toa nha cao tang thi thiy dinh cua toa nha
véi goc nhin so véi phuong nam ngang 1a 30°. Trang di vé phia tda nha 50m thi nhin thiy dinh cua
tda nha voi goc nhin so véi phuwong nam ngang la 60°. Haéi chidu cao caa tda nha 1a bao nhiéu? (1am
tron két qua dén chir sé thdp phan thi hai).

A. 43,48m. B. 43,3m. C. 45,48m. D. 44,82m.
Cau 13. Cho tam giac ABC véigoc A nhon (A= a), AB =¢,BC =a,CA=h. Trong céc khang dinh

sau, khang dinh nao dung?

A. a® =b? +c?—2bc.cosa. B. a? =b%*+c® +2bc.cosa.
C. a’ =b*+c?—bc.cosa. D. a? =b? +c? +bc.cosa.
Cau 14. Mot tam giac déu canh a. Dién tich hinh tron noi tiép tam giac d6 bang
2 2 2
N B. & c. ™2 D, 27
12 6 J3 16

Cau 15. Cho nira dudng tron (O;R) dwong kinh AB, diém C di chuyén trén nira duong tron, khi d6
t6ng hai day cung CA+CB 16n nhat 1a bao nhiéu?
A. 3J2R. B. 242R. C. 2R. D. V3R.

Cau 16. Cho hinh hop chit nhat c6 dién tich xung quanh 80dm?, chiéu cao bang 8dm. Bé hinh hop
chir nhat so thé tich I6n nhat thi cac kich thudc cia day bé la
A. 3dm;2dm. B. 2dm;2dm. C. 2,5dm;2,5dm. D. 5dm;5dm.
I1. TU LUAN (12 diém)
Céu 1 (3,0 diém).
a) Tim cac cap s6 nguyén (X;y) théa man x* +2y? —2xy +2x—6y+1=0.
b) T6n tai hay khdng cac s nguyén té a,b,cthoa man diéu kién a® +2011=c
Ciu 2 (4,0 diém).
a) Cho x va y la hai s6 thoa méan: (x—x/x2 +5)(y—1/y2 +5)=5. Hay tinh gi4 tri cua biéu
thl:l'C M — X2023 + y2023
b) Giai phuong trinh: v/3x+1—/6—X + 3x* —14x—8=0.
Cau 3 (4,0 diém). Cho tam gidc ABC c6 ba goc nhon, ba dudng cao AK, BD, CE cit nhau tai H .
a) Chimg minh: BH .BD= BC.BK va BH .BD + CH.CE= BC? .
b) Chtirng minh BH = AC .cot ABC .
¢) Goi M 1a trung diém cia BC . Puong thang qua A vudng goc véi AM cat duong
thang BD, CE lan luot tai Q va P. Ching minh ring: MP =MQ .
Céu 4 (1,0 diém). Cho s thuc x théa mdn 0< x < 2. Tim GTNN cuia biéu thirc:

A= i + @ +2023.
2—-X X
--------- HET -
Hovaténthisinh: ..o, S6 bao danh: ...............

Can bg coi thi khdng giai thich gi thém.
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UBND HUYEN THANH BA HUONG DAN CHAM PE CHINH THUC
PHONG GD&PT KY THI CHON HOQC SINH G101 LOP 9 CAP HUYEN
NAM HOQC: 2023 - 2024
Mén: TOAN

HDC gom cd: 04 trang

I. TRAC NGHIEM KHACH QUAN (8 diém). Mdi ciu ding 0,5 diém

Cau 1,2 3|4 5|6 |7 /8|9 1011|1213 |14 15| 16

biapan  D| C | C |/  C| B/ A|/B| A A B|D/ DA A|B/|C

Il. TU'LUAN (12 diém)
Cau 1 (3,0 diém).

a) Tim céc cap s nguyén (X;y) thoa man x* +2y° —2xy +2x—6y +1=0.

b) Tén tai hay khdng cac sé nguyén té a,b,cthoa man diéu kién a® +2011=c

Néi dung Piém

a) Bién ddi phuong trinh vé dang (x—y +1)2 +(y- 2)2 =4=0"+2°. 05

X-y+1=0 X=3
+ TH1.: & .

y-2=2 y=4

X—y+1=0 X=-1
+ TH2: = .

y—2=-2 y=0

X—y+1=2 x=3
+ THa: = .

y—-2=0 y=2

—y+1=-2 =-1

FTHa YRR TR 0,75

y—-2=0 y=2
Tirdo tim dugc (x;y) €{(3;4),(-10),(3;2),(-L2)}. 0,25
b) Gia su ton tai 3 $b nguyén td a,b,c thoa min diéu kién: a” +2011=c
Khi d6 ta c6: ¢ >2011=>c la s6 nguyén t 1¢ = a°chin =>a =2 0.5
Néu b=2thi ¢c=22+2011=2015:5=>c la hop sb (loai)
Néu b >3thi 1as6 nguyén td 16 =b=2k +1(v6i ke N")=a® =2%** =2%2 05
Vi 2% =1(mod3)va2 = -1(mod3) = a° = 2.2 =—1(mod 3)
Lai c6: 2011=1(mod3) = c=a" +2011=0(mod3) = ¢ 12 hop s (loai) 05
Vay khdng ton tai cac sé nguyén t a, b, c thoa man diéu kién a® +2011=c







Céu 2 (4,0 diém).
a) Cho x va y 1a hai s thoa man: (x—\/x2+5)(y—1/y2 +5)=5. Hay tinh gié tri caa biéu thic
M — X2023 + y2023

b) Giai phuong trinh: v/3x+1—-+/6—-x + 3x*-14x-8=0.

Néi dung Piém

a) Ta co (x—ﬁ)(y—\/ﬁ)=5 (1)

Nhan hai vé cia (1) véi (x+ﬁ) ta dugc:
(xm/ﬁ)(x—ﬁ)(y—ﬁ%S(xm/ﬁ)
<:>[x2_(x2 +5)](y—\/m):5(x+\/E)
@—S(y—M):S(XM/E)

0,5

S Y=y +5=-x—-x?+5 (2)

Tuong ty nhan 2 vé cua (1) Voi (y+«/y2 +5) ta duoc:
X—\X2+5=—y—,/y* +5 (3) 0,5

Cong vé vai vé cua (2) va (3) ta duoc:

Y=Y +5+ X=X +5=—X—X*+5-y—/y*+5

& 2x+2y=02(x+y)=0=x+y=0= x=-y 0,5
Vay M :X2023+y2023 -0 0,5

b) V3x+1-~/6—x+3x*-14x—-8=0 (1)

1 0,25
DKXD: -3 <X<6

Taco: (1) < (V3x+1-4)+(1-v6—x)+(3x* ~14x-9) =0

- 3x+1-16 +1—(6—x)
V3X+1+4 1++/6-x
3(x-5) X—5
+
3x+1+4 1+/6-x

0

+(3x+1)(x—5)

+(3x+1)(x-5)=0 0,5

3 1

‘:’(X‘5)[m+4+1+m

0,25

+3x+l]:0

0,5




3 1 1
<(x-5)=0 Vi: + +3X+1>0V -=<x<6
(x=5) J3x+1+4 1++/6-x 3 0.5
S X= 5(T|\/| ) Vay phuong trinh c6 nghiém la: x=5.
Cau 3 (4,0 diém).
Cho tam giac ABC c0 ba goc nhon, ba duong cao AK, BD, CE cit nhau tai H .
a) Chtirmg minh: BH .BD + CH.CE= BC?.
b) Chirng minh BH = AC .cot ABC .
¢) Goi M 1a trung diém cia BC . Pudng thing qua A vudng goc véi AM cit duong
thang BD, CE lan luot tai Q va P. Chimg minh ring MP = MQ .
N@i dung Piém
A
P
0
h
B K
a) Xét tam giac: ABHK dong dang ABCD c6: géc KBH chung; BKH =BDC =90
— ABHK ddng dang ABCD(g.g) nén 2 _BK . B .BD-BCBK 0.5
BC BD
Tuong tu: ACHK déng dang ACBE nén %:? CH -CE = BC-KC 05
Cong Vé véi vé hai dang thie ta dugc: BH - BD+CH.CE = BCBK +BC-KC
hay BH -BD+CH -CE = BC(BK + KC) = BC? 0,5
b) Ching minh ABEH déng dang ACEA(g-g) = o1 = BE 05
CA CE
Xét ABEC vudng tai E = cot ABC = BE = BH_ cot ABC 0,5
CE CA
= BH = AC-cot ABC 05
¢) Goi M 14 trung diém cua BC . Puodng thing qua A vudng goc voi AM cit dudng
thang BD, CE lan luot tai Q va P. Chimg minh rang: MP =MQ .
PA AH
Chuang minh APAH d6ng dang AAMB
g g dang (9.9)= M- MB
Chang minh: AQAH ddng dang AAMC (g.9) = QA _AH 05

AM ~ MC




A PA
Do MB = MC (gt) = 22 - PA
@@= AM AM 0,5
— PA=QA—= AQMP can tai M = MP = MQ
Céu 4 (1,0 diém).
Cho sb thuc x théa min 0< x < 2. Tim gia tri nho nhét cta biéu thic: A= ZL +2023.
—X
Néi dung Piém
Taco: A:i+@+2023:[i+36(2—x)}+(@+36x)+1951. 05
2—-X X 2—X X ]
Ma O<x<2suyra: 2—x>0.
Ap dung BDT : a+b>2+/ab véi a,b >0, taco:
(@+36x) >120 dau bang xay ra khi x :g.
X
4 A v 5 - 5
[—+36(2—x)} > 24 dau bang xay ra khi x==.
2—X 3
Suy ra A=i+@+2023=[i+36(2—x)}(@wax}lgslz 2095. 0,5
2—X X 2—X X
Vay MinA =2095 khi va chi khix:g. 05




PHONG GD & BT QUAN BONG bA
TRUONG THCS NGUYEN TRUONG TQ

DE CHiNH
THUC

PE KHAO SAT HQC SINH GIOI
NAM HOQC 2023-2024
Mon: Toan 9
Thoi gian 1am bai: 120 phut

Bai L. (5.0 diém)

1. Giai phuong trinh X2 +x+2=2y/x+1.
2. Cho céc s6 thuc a, b, ¢ théa man b=c;a+b=c va a’+b? = (a+b—c)%. Chung
a’+(a-c)® a-c
b?+({-c)®> b-c’
Bai II. (5,0 diém)
1. Chuing minh v&1 moi sb tu nhién 1é n, s6 A=72"*—7 ludn chia hét cho 600

minh

2. Tim céc s6 nguyén x, y thoa man 2x2 +4xy +7y =6y’ +3x+8.
3. Cho ba s6 nguyén duong m, n, p théa man: (m+n!)(n+m!) =5°". Chimg minh
rang mn 13 s chinh phuong
Bai III. (3,0 diém)
Véi cac sb thuc khong 4m a, b, ¢ thoa man a+1+b+1+vc+1=4, tim gid tri 1on

nhat va gia tri nho nhat cia biéu thirc P =a? +b? +c?.
Bai LV. (6,0 diém)

Cho tam gidc ABC nhon, khong can (AB < AC), cac duong cao AD, BE, CF
cit nhau tai truc tam H. Goi M, I 1an luot 1a trung diém cua BC, AH. buong théng
qua I vudng goc voi AM, cit EF tai S.

1. Chtrng minh IE vudng goc vé1 ME.
2. Chung minh SA song song voi BC
3. GoiP,Q lan luot 1a giao diém cua SI véi BE, CF, Chung inh 1 1a trung diém
cua PQ.
Bai V. (1,0 diém)

Cho 2023 diém phan biét duoc pht 1én bdi mot tam gidc vudng can co canh
huyén bang 24. Chimg minh ludn ton tai mot hinh tron c¢6 dudng kinh bang 1, phi
1én it nhat 7 diém da cho.

Hovaténthisinh: ..., Sobaodanh: ........................



HUONG DAN

Bai L. (5.0 di¢m)
1. Giai phuong trinh x*+x+2=2x+1
2. Cho céc s6 thuc a, b, ¢ théa man b=c;a+b=c va a’+b? = (a+b—c)%. Chung

a’+(a—c)’ a-c

minh — == .
b*+(b-c)* b-c

Huoéng din:
I. BKXD: x>-1

X2+ X+2=20x+1 < X* +(Wx+1-1)°=0< x=0 (thda man)
Vay x=0.
T a® +b* =(a+b—c)® suy ra ¢ +2ab—2bc—2ca=0=2(c—a)(c—b) =c?.
a’+(a-c)* a-c 2a(a-c)+c* a-c
= < =
b?’+(b-c)> b-c  2b(b-c)+c* b-c
< 2a(a—c)(b—c)+c*(b—c)=2b(b—c)(a—c)+c’*(a—c)

< ac® +c*(b—c)=bc® +c’(a—c) & c*(a—b)+c’(b—a) =0, ludn ding nén ta co6

dpcm.

Bai I1. (5,0 diém)

l.

Chtng minh v&i moi s ty nhién 1é n, s6 A=72"*—7 ludn chia hét cho 600

2. Tim céc s6 nguyén x, y thoa man 2x2 +4xy +7y =6y’ +3x +8.

3. Cho ba s6 nguyén duong m, n, p thoa man: (m+n!)(n+m!)=5°. Chimg minh

rang mn 13 s6 chinh phuong

Hudéng din:

l.

C6 600=2%.3.5",
Vinlasé ty nhién 1é, datn=2k + 1 (ke N"), khi 6 72" —7=7%1_7.
Tacod 7% —-7=(-1)*"-7=0(mod8) nén A:8.
Taco 7**-7=D)*"* -7=0(mod3) nén A:3.
Taco 7% -7=7(49" -1)=7[ (-1)* -1]=0(mod 25) nén A:25.
Lai co 8; 3; 25 d6i mot nguyén t6 ciing nhau nén  A: 600.
2X% +4xy+7y =6Yy* +3x+8 <= 2(x— y)(x+3y) — (3x—7y) +8 =0.
biatx—-y=a,x+3y=b(abeZ) thitadugc:
2ab—4a+b+8=0< (b—2)(2a+1) =-10.
Tai day ta dé dang tim dugc a, b va tir do tim ra x, .



3. Khéng giam tinh tong quat, gia sir m/geqn.

Vi (m+n)(n+m!)=5°va m,n, peN" nén ton tai cac s tu nhién x, y(y=x) dé
m+n!=5n+m!=5
Néu m<4, thir truc tiép cac trudng hop m =4; 3; 2; 1 thi chi ¢6 truong hop
m =4, n =1 théa man. Khi d6 mn = 4 13 s6 chinh phuong.
Taco 5 =n+m!'=nl+1.2....(n-1)-(n+1)...m).
Néu m>10 thi 1.2...(n-1).(n+1)...m chia hét cho 5nén 1 + 1.2...(n-
1).(n+1)...m khong chia hét cho 5, mau thuin vi n(1 + 1.2...(n-
1).(n+1)...m)=5".
Véi 5<m<9 thi mt5, khi 46 n<9va dé y rangn + m = 5’ nén ni5 nénn
chi ¢6 thé bang 5.
Laico ntkrm:5 nénm = 5.
Khi d6 m.n = 25 1a s6 chinh phuong.
Vay ta ¢ diéu phai chimg minh.

Bai III. (3,0 diém)

Véi cac sb thuc khong 4m a, b, ¢ thoa man a+1+b+1+vc+1=4, tim gi tri 1on

nhat va gia tri nho nhat ciia biéu thirc P =a? +b? +c?.
Hudéng din:
1. Tim gia tri nho nhét:
Tur diu kién, st dung BPT Cauchy — Schwarz ta co:
Ja+l+ib+1l+c+l=4= 42 <(1+1+D(a+1+b+1+c+1)

Suy ra a+b+czé

2
wzﬁ nén PZ@
3 27 27

Déu bing xay ra khi a=b=c=g. Vay GTNN caa P Ia g

Ta lai c6: a’+b®+c?>

2. Tim gia tri 16n nhat:
Vi a,b,c20va Va+1++vb+1++c+1=4 nén 0<a,b,c<3.
Vé6i 0<a<3ta co bat dang thic sau: a’ <9Ja+1-9.
That vay, a? <9Ja+1-9< a’+9<9/a+1< a’+18a? +81<81(a+1)

< a(a-3) (a®+3a+27)<0 ludn ding v&i moi s6 thyc a théa man 0<a<3

Tuong tu thi ta cd b*> <9vb+1-9,¢* <9Jc+1-9
Cong theo vé ta dugc P<9.4-9.3=9



Déu bang xay ra chang hankhia=3,b=c=0.
Vay gia tri 1én nhat cia P13 9.

Bai IV. (6,0 diém)

Cho tam gidc ABC nhon, khong can (AB < AC), cac duong cao AD, BE, CF

cat nhau tai truc tam H. Goi M, I 1an luot 1a trung diém ctua BC, AH. bPuong théng
qua I vudng goc voi AM, cit EF tai S.

1.
2.
3.

Chung minh IE vudéng goc voi1 ME.

Chimng minh SA song song v61 BC

Goi P, Q lan luot 1a giao diém cua SI vé6i BE, CF. Chung inh I 1a trung diém
cua PQ.

Hudéng din:

l.

Vil, M lan luot 12 trung diém ctia AH, BC nén ta ¢ IE =IA =IH va EM =
MC = MB.

Dé dang suy ra IEA= IAE = MBE = MEB, ma IEA+ IEH =90° nén

MEB + IEH =90° hay IE vuong goc voi ME.

Goi G, J 1an luot 13 giao diém cta IS véi AM va IM véi EF.

Dé dang chi ra IM 1a trung tryc ctia EF nén IM L EF, lai c6 IG L AM nén
AIGM dong dang véi AIIS = 1G.IM = 10.IM = |E? = IA? tir day suy ra tam giac
IAS vuong tai A véi AG 1a duong cao, suy ra AS song song voi BC.

. Ta s& chimg minh APHQ 1a hinh binh hanh.

Pé v tir giac AGEP c6 AGP = AEP =90° nén dé dang suy ra dugc PAE = PGE

Pé v tir gidc IGEM ¢6 IGM = IEM =90° nén PGE = IME , ma

IME =%EMF= ACF , tir ddy suy ra PGE = ACF .

Lai c6 ACF +CAF=90° nén PAE+CAF=90° suy ra PA L BA = PA// HQ.



Tuong tu ta chirng minh dugc QA // HP suy ra APHQ 1a hinh binh hanh, suy

ra I 1a trung diém PQ.
Bai V. (1,0 diém)

Cho 2023 diém phan biét duoc pht 1én bdi mot tam giac vudng can cd canh
huyén bang 24. Ching minh luén ton tai mot hinh tron ¢6 dudng kinh bang 1, phi
1én it nhét 7 diém da cho.

Huoéng din:
Ta xét hinh vudng c6 canh bang 122 thi hinh vuéng nay c6 dudng chéo bing 24.

Chia hinh vuong dé thanh 576 6 vuong c6 canh % (duong chéo bang 1). Ta ké

duong chéo cua hinh vudng 16n nhu hinh vé (di qua 24 hinh vudng nhd) thé thi nia

576-24

dudi cia hinh vuong 16n dugc bao phi bai +24 =300 hinh vuéng nhd. Moi

hinh vuéng nho nay lai dugc bao phu boi hinh tron c6 dudng kinh bang 1.
Lai c6 2023=300.6+223 nén theo nguyén ly Dirichlet ton tai mot hinh tron c6
dudng kinh bang 1, phi1 1én it nhat 7 diém trong s6 2023 diém da cho.




PHONG GD&PT YEN THANH KY THI CHON HQC SINH GIOI HUYEN LOP 9
NAM HOQC 2023 — 2024

Pé chinh thirc Man thi: TOAN

Thoi gian: 120 phit ( khéng ké thoi gian giao dé)

Cau 1. (3,0 diém)
a) Tim céc s tu nhién a dé gia tri cua biéu thuc B = a° +a* +1 1a s6 nguyén to.

b) Tim cac s6 nguyén X,y thoa man: 2x? + 4x =19 — 3y?

Cau 2. (4,5 diém)
a) Giai phuong trinh: ~ x* —7x+12 = \/(x -3)(x2 -x-6)
b) Tinh gia tri biéu thirc A=6x"% —5x%% 4 4x*%

véi x:*/*/1_0+3+\/‘/1_0_3—\/—2\5 3
\/1_0+1 .

Cau 3. (3,5 diém)
a) Xac dinh céc hé s6 a va b dé da thic P(x) =x"—2x%>+3x* +ax+b la binh phuong
cua mot da thurc.
b) Cho ba sb duong a, b, ¢ thoa min: v/a ++/b ++/c = 3. Chang minh ring:
Ja b, o3

b+1 c+1 a+l1 2

Cau 4. (8,0 diém)
Cho tam gidc ABC vuédng tai A ¢6 AB < AC va duong cao AH . Hai diém M, N lan
luot 1a hinh chiéu cua H trén AC,AB. O la giao diém ctia AH va MN..

a) Cho ::\_CB? :% va BC = 10 cm. Tinh chu vi t& giac AMHN .

b) Goi E 1a giao diém ctia BO va AC . Trén tia ddi cua tia BC 14y diém F sao cho
CFA=CBE . CO cit AB tai L.

Chumg minh ring: /AE.BC =+EC.AB va AE.IB + Al.EC =EC.IB.
c) BC cat MN tai L. K 14 hinh chiéu caa H trén AL. Chiing minh: BK L KC.

Cau 5. (1,0 diém) o ,
Viét 150 so tu nhién 1, 2, 3,..., 150 1€n bang. Mo6i 1an ta xd6a di hai s6 nao do va thay

béng téng hodc hiéu ctua chung. Sau mot s6 1an nhu vay thi trén bang chi con lai mdt $6.
Hoi c¢6 khi nao sb d6 1a 100 khong?

Hova t6n thi Sinh... .. ocooveeveeveeee oo e SO bdO danh...o.oo.oevoee e



PHONG GD&DPT YEN THANH

NAM HOQC 2023 — 2024

Mon thi: TOAN 9

KY THI CHON HQC SINH GIOI HUYEN

Thoi gian: 120 phlt ( khdng ké thoi gian giao dé)

Huwong din chim thi (gom 4 trang)

Cau Y Néi dung Pi¢m
a Tim céc so tu nhién a dé gia tri caa biéu thiic B = a®+a*+1 la so
ll Gl nguyén to.
+) V6oi a=0tacd: B =1 (Loai) 0,5
+)Véi a=1tacd: B =3(TM)
Cau +) V6i a>1tach: 0,25
1 B=a-a’+a'-a+(@*+a+l)
B=a’@-1)+a(@@’-1)+@+a+1) : a®*+a+1 0,5
3 | Véia>1thi B>a?+a+1>1 suyraB la hop s ( Loai)
diém | Vay a =1 thi B 12 hop s6. 0,25
b 1) Tim cac so nguyén x,y thoa man di€u kién:
1,5 diém 2x% +4x =19-3y?.
2x* +4x =19-3y” & 2(x+1)* =3(7-y*)(*) 0,5
Ta thdy: 2(x+1)°:2=7-y*:2=y* la s6 1&. 0,5
Talaicod: 7-y?*>0=y*<7.D0d0 y’=1=y=+1
Luc d6: 2(x+1)* =18 = x+1=43 Nén x, =2;x, =—4. 0,25
Ta thay céc cip sd (2;1),(2;-1),(—4;1),(—4;—1) thoa man (¥) 0,25
nén la nghi¢ém ctia phuong trinh.
Giai cac phuong trinh: x2—7x+12=\/(x—3)(x2—x—6)
a
2,5 diém
x2—7x+12:\/(x—3)(x2—x—6) (Piéu kién: x>-2) 0,5
e (x=3)(x=4) = J(x=3) (x+2) 0,5
< (x=3)(x—4)—|x-3{(x+2) =0 (1)
+ Néu x>3
X=3
1)< (Xx=-3)(x—4-Vx+2)=0 <
s L 075
{x—420 {x—420
2)<= ) = S x=7
X+2=X"—-8x+16 X°—=9x+14=0




+Néu —2§X<3

(1)©(X‘3)(X‘4+m)=0@{xzs

0,5

X+2=4-x (3)
4—-x=>0 X<4
A=l . -
X+2=x"—-8x+16 X°—-9x+14=0
0,25
Vay S$={2;37}
Cau b Tinh gia tri biéu thirc A=6x7 — 5x22 4 4x23
2 2,0 diém -
voi x= A3 WI0-3 oy
4,5 J10+1
X ~ 0,75
diém it A:\/\/l_0+3+\/\/1_0 3 :>A2:2\/1_O+2 L ALZ
\/\/_4_1 \/E-i-l
0,75
\/\/70+3+\/\/7 3 _ 324z - \/—_\/7 \/—
o+t
Véi x=1,tacd: A=6-5+4=5 0,5
Xdc dinh cac h¢ s a va b dé da thirc P(x)=x"—2x" +3x* +ax+b
a
20 didm | 12 binh phuong ciia mot da thuc.
Ta c0 P(x) 1a binh phuong ctia mot da thurc thi: 1,0
P(x) = (x2+cx+d)2 = x*+20x° +(c® +2d ) x* + 2cdx+d°, VxeR.
Ma: P(x) = x* —2x®+3x* +ax+b
Do d6 ta c6 hé phuong trinh: 0,75
2c=-2 c=-1
c’+2d=3 |d=1
2cd =a < a=-2
Céau - B
3 d?=b b=1
35 Vay:a=-2,b=1. 0,25
diém Cho ba s6 duong a,b,c thoa méan: J5+ b++/c =3. Chttng minh rang:
153iém \/_ \/_ \/_
’ b+l c+l a+1 2
o b b e 05
X
b+1 =Ja- >a- 2\/— =+ @
.. b Jbe Je Jac
T tut . ——2\Jb— (2),; — 2> JC——
wong tu ta co C+1>\/B 5 ), a+1>\/6 5 ©)
Cong theo vé (1), (2), (3) ta dugc: 0,25
ORI I W o R R A
b+1 c+l a+l 2




Mat khac ta co:

\/%+\/£+\/E£a;—b +b+c+c+a

2 2
—a+b+c=(va+vb+ve) -2(vab +ac +be)

(Va+vb+c) i

3

= Jab ++/ac ++/bc <

()

0,5

Tu (4) va (5) suy ra \/5+‘/5+ Je >g

b+1 c+1 a+1

Diu=xayrakhia=b=c=1

0,25

Cau

8LO
diém

Cho tam gidc ABC vudng tai A c6 AB<AC va dudng cao AH . Hai diém
M,N lan luot 13 hinh chiéu cia H trén AC,AB. O 13 giao diém ctia AH Vva
MN .

a) Cho % :% va BC = 10 cm. Tinh chu vi t& gide AMHN .

b) Goi E 14 giao diém ciia BO va AC. Trén tia ddi ctia tia BC ldy diém
F sao cho CFA=CBE . CO cit AB tai l.
Chimg minh rang: ~AE.BC =+EC.AB va AE.IB + Al.EC =EC.IB

C) BC cit MN tai L. K 1 hinh chiéu cta H trén AL. Ching minh:
BK L KC.

F

A EM ¢

o Cho 28 _3 va BC =10 cm. Tinh chu vi t& giac AMHN .
3,5 diém AC 4

Tinh duoc AB = 6¢cm, AC = 8cm,

1,0

Tinh duoc BH = 3,6cm, CH = 6,4cm.

1,0




Tinh dugc HM = 3,84cm , HN = 2,88cm 1,0
Py =13,44 cm 0,5
b Goi E la giao diém cua BO VA AC. Trén tia d6i cua tia BC lay
3,0diém | ; '
diem F sao cho CFA=CBE . CO cat AB tai L.
. AE AB®* BH.BC BH 1,0
Taco: VAE.BC=VEC.AB < — = = = ’
“EC _BC._ _BC' BC
AMHN Ia hinh chir nhat nén AO = OH
Ma CFA=CBE = FA//BO 0,5
Suy ra BF = BH
Mit khac : FA/BE = 25 - BF _BH (4pem) 0.5
EC BC BC
2
Chiing minh tuong tu : Al AC2
IB BC
1,0
AE Al _AC® AB® BC’_
Suyra: gc’ 1B BC? BC® BC®
= AE.IB+ AI.LEC = EC.IB
c BC cat MN tai L. K 1a hinh chiéu ctia H trén AL. Chitng minh rang
1,5 diém BK | KC
Chting minh dc AAMN ~ AABC (c.g.c) = AMN = ABC 0,5
Goi Q 1a trung diém cua BC 0,5
= AAQC can tai Q = QAC = ACB
Do @6 QAC + AMN = ABC + ACB=90°= AQ L LM
Suy ra O 1a tryc tam cua ALAQ = QO L AL
Xét AAKH vudng tai K ¢6 AO = OH = KO = AO (= %) 0.5
Suy ra OQ 1a duong trung truc cia AK
=QA=QK=QB=QC :%
Suy ra tam gidc BKQ vuong tai K= BK 1 CK
Cau | Viet 1§O SO tu nhién 1, 2, 3,..., 150 1én bang. Mai l‘étn ta x0a di hai s0 nao d6 va
5 | thay bang tong hodc hi¢u cua ching. Sau mot s6 lan nhu vay thi trén bang chi
con lai mot s0. Hoi ¢6 khi nao s6 do6 1a 100 khong?
1 | Gia str x6a di hai so bat ki a, b va thay bang a+b hoic a—bhoicb - a 0,25




Goi tong ctia 150 s6 ban dau 1a: S ra+b=1+2+3+..+150 = EF10150 10050 5
1s61é.
Taco téng moéi la: S+a+b hoac S+a—b hoacS+b-a 0,25

Tong cua tong ban dau va téng moi 13; (S+a+b)+(S+a+b)=2S+2a+2b hoic| 0,5
(S+a+h)+(S+a-b)=2S+2a hodc 2S +2b déu 1a s6 chin nén tong ban dau va
tong moi ludn cung tinh chén, 16 ma tong ban dau 1a sb 1é nén téng moi ciing 1a
s 1¢.

Vay s6 con lai khong thé 1a 100.

Ghi ch(: Hoc sinh lam cdch khdac néu ding vin cho diém téi da




PHONG GD&DPT VU BAN PE THI CHON HQC SINH GIOI NAM HOQC 2023-2024
TRUONG THCS DAI AN Moén: Toan 16p 9 (vong 1)
( Thoi gian 150 phut )

Bai 1: (4 diém)
a) Cho cac sb thuc X, Y, z thoéa man ddng thoi cac diéu kién
1 1 1
+ + :
Xy+z-1 yz+x-1 zx+y-1
b) Ching minh rang: Néu \/X2 +3xy? + \/y2 +3x%y* =a thi Ix2 + %/? =3fa?
Bai 2: (6 diém) Giai phuong trinh
a) 4(2x*+1)+3(x* —2x)v/2x -1 = 2(x® +5x)
b) ¢ —29x —(x—4)/x—7-3x+28=0
0 1 N 1 1 N 1
V2x—1 2x+1  x+1 B3x-1
Bai 3: (2 diém) Tim nghiém nguyén duong caa phuong trinh:

1149 o

Xy Yz Xz @ Xyz
Bai 4: (7 diém) Cho dudng tron tim O va dudng thing (d) cit duong tron tim O tai hai diém

X+y+2=2, x*+y°+z°=18 va xyz=-1. Tinh gia tri cia S =

B,C ((d) khéong di qua O). Trén tia d6i clia tia BC lay diém A (A nim ngoai dudng tron tim
0).Ke¢ AM va AN la céc tiép tqyén v6i duong tron tim O tai M va N . Goi | la trung diém
cia BC, AO cat MN tai H va cat duong tron tai cac diém P va Q (P nam gitta A va O), BC
cat MN tai K.

a) Chimg minh AK.Al = AM ?= AB.AC ‘

b) Ching minh bon diém B, H, O, C cung ndm trén mét dudng tron ,

c) Goi D latrung diém HQ, tir H ké duong thang vuéng goc véi MD cat duong

thaing MP tai E. Ching minh P 1a trung diém ME.

Bai 5: (I diém) Cho a,b,c>0 va a+b+c=3. Chung minh rang: 3 a b ¢

3
+— +— >,
+ab c’+bc a’+ca 2



DAP AN — BIEU DIEM

Bai Y Noi dung dap an Pi¢m
Taco xy+z-1=xy—x—y+1=(x-1)(y-1)
Tuong tw yz+Xx—-1=(y-1)(z—-1) va zx+y-1=(z-1)(x—-1)
Suy ra
S 1 N 1 N 1 _ X+y+z-3
(x=1)(y-1) (y-1(z-1) (z-(x-1) (x-1)(y-1)(z-1)
2
B -1 B 1
Xyz—(Xy+ Yz +2X)+(X+y+2)-1 Xy+yz+2x
Tach (x+y+z)2:x2+y2+22+2(xy+yz+zx):>xy+yz+zx=—7
1
SuyraS=——=
Y 7
\/_ Vb >0 {xz =b?
\/‘ \/E>O 2 _ @3
Tac6: Vb®+b’c +~/c +bc? =a )
Binh phwong hai vé duge:  b® +b’*c+¢® +bc® + 2,/b*c*(b+c)* =a’
Bién d6i ta duoc: (b+c)’ =a’
:>3/a_2:b+c hay i/a_zzi/x_2+%/? (dpcm)
a) 4(2x% +1) +3(x? —2x)v2x -1 = 2(x* +5x) Diéu kién xz%
Phuong trinh d4 cho duoc viét lai nhu sau:
2x% —8x* +10x —4 —3x(x—2)v/2x-1=0
& (x=2)(2x% —4x+2) = 3x(x—2)V/2x-1=0
o (x— 2)[(2x2 —4x+2) —3x\/2x—1] -0
x—-2=0
=
(2x* —4x+2)—3x2x-1=0
Xét phuong trinh: 2x* —4x+2-3xy/2x-1=0 < 2x* —4x+2-3x*(2x-1) =0 | 2
. Tuong duong 2x* —2(2x-1)-3,/x*(2x-1) =0 Chiacho x* >0
Ta co: 2—2.[2’;;1)—3 /2’;2_1 ~0.pat t=,|21 > 0 phuong trinh méi Ia:
X
t=-2
2t°-3t+2=0< 1
2
. , =4+23
Véi t=2 tacé: /szl Lo sxra=0a| ™" V3
2 X 2 Xx=4-23
33 =23/ —(x—4)x =T -3x+28=0 ,

biéu kién: x>7.




Pé don gian ta dat Ix =t>IY7 = x=t°

Phuong trinh da cho tré thanh:

22— (A7 -3 +28=0 3 12+ 228+ (-4 -7 =0
Nham duoc t=2. Nén ta phan tich phuong trinh thanh:

o 4t —t? +2t—32+(t3—4)(x/t3—7 —1):0

N (t—2){(4t2 +7t+16)+(t° —4)[%}} =0
-7+

DPéyrang 4t> +7t+16>0 va t*>7 nénta co

) s t* +2t+4 - o n
(4t +7t+16)+(t —4) \/3_— >0. Vi vay phuong trinh c6 nghiém duy
t'-7+1

nhit t =2 < x=8.

1 1 1 1
\/Zx—1+\/2x+1 - \/x+1+\/3x—1‘
a=+2x-1
Dicu kién X > =. Dit b=2x+1
2 c=x+1
d=~/3x-1

(a,b,c,d >0)=a’+b* =c”+d?
Tt d6 ta co hé:

E {cd(a+b)=ab(c+d) {czdz(a+b)2:a2b2(c+d)2
= =

11

_+B c d

a

a2 +b?=c?+d? a’ +b*=c?+d? a’+b?=c?+d?
Suy ra: ¢’d*(a’ +b” +2ab) = a’’ (¢’ +d* +2cd)
& (a® +b*)(a®’ —c’d* )+ 2abcd (ab—cd) =0
< (ab—cd)[ (a®+b”)(ab+cd) + 2abed |=0
<ab=cd (do a,b,c,d >0)
Véi ab=cd, ta cd: V2x—1-v2x+1=+/x+1-/3x-1

x>
= 2 oS X=2

4x* —1=(x+1)(3x-1)
Thtr lai ta thdy, nghiém ctia phuong trinh da cho la x=2.

Tim nghiém nguyén duong ctia phuong trinh: R R = 1

Xy Yz Xz @ Xyz




Vai tro cta x, y, z nhu nha{l nén khé}‘-g 1am mat tinh tong quét gia sir

1S X<y<z = xX2<Xy<Xz<yz<Xyz

= 1:i+i+i+igi+i+i+i
Xy yz xz xyz x> x* x* X
2
= 1S_Z:>X <12=xe¢e¢ 1,23
X
Néux21:>£+i+1+3:1
y yz oz yz

=>z+1+y+9=yz>yz-z-y+1=11
(y-1)(z-1)=11=y=2;z=12 hogcz=2;y=12

Néux=2— 1 + 1 41,9 4

2y yz 2z 2yz
=(2y-1)(2z-1)=23=y=1;z=12hoacy=12;z=1
Néu x =3 = (3y —1) (3z - 1) = 37 vO nghiém
Vay (x, Y, 2) = (1; 2, 12) va cac hoan vi ctia nd

a, Chimg minh  AK.Al = AM? = AB.AC
*Tac6 AM, AN la hai tiép tuyén ctia (O) cit nhau tai A nén OA la tia phan

giac ctia goc MON . Ma AOMN cén tai O nén OA_L MN .

Tacd AAMO vuodng tai M c6 dudng cao MH nén suy ra AH.AO = AM?Z.
Tac6 AAHK dong dang voi AAIO (vi AHK = AlO=90° va OAl chung) nén
AK.Al = AH.AO.

Vay AK.AI = AM?. (dpem)

b, Chimg minh bon diém B, H, O, C cing nam trén mdt dudng tron
Goi F 1a giao diém cua MN véi Ol
= Ol.OF = HO.OA
OH.OA=0M? =0C?

= AOIC ~ AOCF = OCF =0IC =90°

Cmtt ta c6 OBF =90° ma OHF =90°
Vay bon diém B, C O, H thudc duong tron duong kinh OF

AOHF ~ AOIA(gg) }:OLOF:OCZ




¢, Goi D 1a trung diém HQ, tir H ké dudng thing vudng goc véi MD cit duong
thang MP tai E.Chtmg minh P 1a trung diém ME.
Tacd M thugc duong tron (O) nén PMQ =90°.

Xét AMHE va AQDM cé MEH = DMQ (cung phu véi DMP),

EMH = MQD (cung phu véi MPO).

Suy ra AMHE ~ AQDM . Do d6 ta dugc I\I\:II_CE) = w

DQ
Tuong tu ta co

APMH ~ AMOH > MP _MH _ MH _ MP _ 1 ME

= = = =— .
MQ HQ 2DQ MQ 2MQ
Suy ra ME =2MP. Vay P 1a trung diém ME . (dpcm).

Cho a,b,c>0 va a+b+c=3. Chirng minh rang:

a b+c>§

b®+ab c+bc a*+ca 2

Giai:

Ap dung bét dang thirc Cauchy ta co:
a 1 b 1 b 1 1 11
b'+ab b atb? b “oJap?z b zf b 4

(T )
c+bc ¢ 4\b a*+ca a 4

Cong ba bat dang thuc nay lai vé theo vé, ta dugc:

(1 +l) Tuong tu:

a b c 3(1 1 1] 3
+ + > 4= -=
b®+ab c*+bc a*+ca 4la b c) 4
Bai toan dugc quy vé ching mlnh 1 1+l —§2§<:>1+1+123
4\ a b c) 4 2 a b c

c>G+a}+(%+b}+(%+cj23+a+b+c:6. Bat dang thirc cudi cung hién

nhién ding vi theo bat dang thirc Cauchy, ta co:
1+a2 2,:;1+b2 2;1+cz 2
a b c

Bai toan dugc chirg minh xong. Dang thirc xay ra khi va chi khi
a=b=c=1.




