PHONG GD-PT PAP AN VA HUONG DAN CHAM THI
XUAN TRUONG KY THI KHAO SAT HSG NAM HQC 2023-2024
Mén: TOAN — Lép 9

Chu y: Cach giai néu trong dap dn chi la mot phuong an, cac cdch giai khac dung, phu hop voi
chwong trinh thi cho diém twong dwong. Diém toan bai giit nguyén khéng lam tron.

Cau Y Noi dung Bi?eu
diém

Ciul | 1) : x 3 24x —21 2,0

4 Cho bicu thuc 4 = + + voi x>0,x#9. .5
(3,0 diem) Si2 Jr-3 x-Jr—6 diém

Rit gon va timx dé A< 2.

. 3 2fx-a x(\/;—3)+3(\/;+2)+2\/;—21
Jr+2 i3 x—r—6 (Vo +2)(vx-3)
x(Vx =3)+5(x-3)

(Vx+2)(vx-3)
__(J;—3)(x+5)_ x45 05

(Va+2)(Va-3) Vxe2

A=

0,5

) 2
Voix>0.x#9: Dé A< 2thi — <2 (Vr-1) <0

Jx+2 0,5
\/;+2>0)
& +Jx —1=0< x =1( thod min)
Vay x=1thi 4<2 0,5
2 . 1,0
) Tim cac s6 thuc x > y > 4 thoa man x;y=2,/y—4+\/xy—y2. diém

x-;y =2y—4+\xy-y ©ox+y-4Jy-4-2y(x-y)=0

<:>y—4—4\/ﬁ+4+(x—y)—22«/y(x—y)+y=0
(-2 s ) o 03

O

~[E 5
{ x=16

y<:>{y28 ( thod man)
Vay x=16,y=8

=<
><
‘<
<
I

0,5
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Cau 2
(5,0 diem)

1 2 2,5
)| Giai phuong trinh: %+x=4—3\/2x+3 Lidm
S . 3 0,25
biéu kién xac dinh: xZ—E
2
%+x:4—3\/2x+3<:>x2+2x:8—6\/2x+3
<:>(x2+4x+4):[(2x+3)—6\/2x+3+9] 0,5
2 2=2x+3-3 (1)
+2) =(V2x+3-3) = | *7
(r+2) =(V2x+3-3) L+2:3—\/2x+3 (2) 0.5
(1) 2x+4=2V2x+3-6 < 2x+3-2J2x+3+1=-6
<:>(x/2x+3—1)2=—6 (1oai) 0,25
(2) & 2x+4=6-2v2x+3 & 2x+3+2yJ2x+3+1=6
& (V2r+3+1) =62 +3+1=V6 (viv2x 134150 0,25
V2x+3=/6-1<2x+43=7-2J6 < 2x=4-26
o x=2-46 (thod man) 0.5
Vay phuong trinh c6 tap nghiém 1a S = {2 —J6 } 0,25
2) x—1=2xy—4x—y’ 2,5
PRI \ =N2xy—4x—-y +2y s
Giai h¢ phuong trinh {m—2m=x2—3y—2(*) diém
DKXD: 2x2>y,x<5,y>4 0,25

x—lz\/2xy—4x—y2+2y <:>2(x—l)=2\/(2x—y)(y—2)

2

©2x-y=2J(2x-y)(y-2)+y-2=0(J2x-y - y-2) =0 0,5

<:>\/2x—y—\/y—2:O<:>y:x+1

0,25

Thay y = x+1vao phuong trinh (*) ta co
o Jx-3-2J5-x=x"-3x-5 (3<x<5)

0,25

<:>x/x—3—l—2(x/5—x—1):x2—3x—4
- x—4 3 2(4—x)
Vx=3+1 S5—-x+1

1 2
< (x—4 + -x-1{=0
: )\/x—3+1 V5-x+1 j

x=4

- 2 x-1=0(1)

+
Vvx=3+1 J5—-x+1

—(x+l)(x—4)=0

0,5

x=4= y=5(thoa man )

0,25

Giai phuong trinh (1) :

+
Vvx=3+1 J5—-x+1

=x+1
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. . 1 2

Véix >3 thi N <1, N <2, x+1>4

nén phuong trinh (1) vé nghiém 0,25

Vay nghiém cua hé phuong trinh 1a (x;y) =(4;5) 0,25

Cau 3. 1) | Tim céc s6 ty nhién x,y thoa man x* +x=y*+ ) +y’ + y 2,0

(3,0 diem) diem

Gia sir ¢6 cac s tu nhién x, y thod man dé bai. Ta ¢6

Hx=y'+y +y’+ryodx’ +ax+1=4y" +4)° +4y* + 4y +1

o (2x+1) =4y* +4)y° +4y* +4y +1

<:>(2x+1)2:(2y2+y)2+3y2+4y+1 (1) 0,25

Vi x,y 1a cac sO tu nhién nén ta co

37 +4y+1>0= (2x+1) > (27 + ) 0,25

Xet higu : (2y* +y+2) —(2x+1)’

=4y" +° +4+4)y° +8y  +4y—4y' -4y’ -4y’ —4y -1

=5y"+3>0 Vy

= (2y2 +y)2 < (2x+1)2 < (2y2 +y+2)2

= (2x+1) =(2p* +y+1) 0,5

=S4y + 1P +1+4y +4)y° +2y =4y  +4)y° + 4y  +4y +1

:>y2—2y=0©Bzg(fm) 0,25

y:O:>(2x+1)2:1<:>Bzgle¢NN 0.25

y:2:>(2x+1)2=121@[§i6€é\[]\, 0,25

Thr lai (x;») € {(0;0),(5;2)} thoa man dé bai 0,25

Vay céc s ty nhién x, y can tim 1a : (x;p)e {(0;0),(5;2)}

2) | Cho p la sd nguyén td 1& va x,y 1a cac s6 ty nhién 1é sao cho x>y, 1,0
x+ y chia hét cho p, x—y chia hét cho p—1. Chitng minh rang diém
x” + y* chia hét cho 2p.

Goi r 1a du trong phép chia x cho p thitacé x = r(mod p)

Vi x+ y chia hét cho p= y = —r(modp)

Do dé x” +y" =r"—r"(modp) = x” +y* = ry(l—r”)(modp) 0,25
Vi x,y lacac so tyunhiénl¢ va x>y

lai c6 x — y chia hét cho p—l:x—y:k(p—l)véi ke N

vip 1a s6 nguyén td, (r, p) =1 nén theo dinh ly Fecma nhé ta c6 :

r =1(mod p) = """ =1(mod p) = r** =1(mod p) 0.2
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Trdotaco x” +y* =r (1 —~ rx‘y)(modp) =0(mod p)

= x” + y*chia hét cho p

Ma x, y 13 cac s6 tu nhién 1é nén x” + y~ chia hét cho 2, (2;p)=1
= x” + y* chia hét cho 2p

0,25

0,25

Cho tam giac ABC nhon noi tiép dudng tron tim O, tiép tuyén tai B va
C cat nhau tai dlem M. Qua M ke dudng thang vuodng goc voi duong
thang A0 tai I cit duong thang 4B, AC lan luot tai D va E, OM cit BC
tai H. Goi Pva Q lan luot 1a trung diém cua cac doan thang BD va CE.
Chung minh rang:
a) Bén diém B, C, D, E cung thudc mot duong tron cé tam 1a M;
b) AH vudng gbc voi PQ.

D

Bén diém B, C. D, E cung thugc mot duong tron co6 tam la M;

2,5
diem

Xét (0) c6 MB, MC 13 hai tiép tuyén cat nhau tai M
suyra MB=MC,OB=0C,MC 1. OC,MB 1L OB
= MO 1a duong trung tryc cua BC

= MO 1 BC tai H va H 1a trung diém cua BC.

0,5

C6 IDA+IAD =90°,0BA+ MBD = 90"
Ma tam gidc OAB céan tai O= OAB = OBA = [AD

= IDA = MBD hay MDB = MBD
Do d6 tam giac MBD can taiM = MD = MB

1,0

Ching minh tuong tu ta co ME = MC

Ma MB = MC (theo chiing minh trén)

= MB=MC =MD =ME

= B, D,C, E cung thugc duong tron c6 tam la M

1,0
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b) | AH vudng goc véi PQ. 2,5
diem
Churng minh dugc tir giac MPHQ 1a hinh binh hanh
Suyra PH//MQ,QH //MP 1,0
Xét tam gidc MBD can tai M c6 MP la dudng trung tuyén dong thoi 1a
duong cao = MP 1L BD
Chiing minh tuong tu = MQ 1 CE
Ma PH //MQ,QH / /MP ( theo chitng minh trén)
— PH 1 AQ,OH L AP 1,0
Xét tam giac co6 PH L AQ,0H 1 AP, ma PH cat OH tai H
= H la truc tdm cua tam giac APQ
Tir d6 suy ra AH vudng goc voi PQ . 0,5
2) | Cho tam giac ABC nhon c6 4B < AC, duong cao AH. Duong tron tim 2,0
O duong kinh AH cat canh AB ¢ D, cat canh AC ¢ E. Duong thang di diém
qua 4 vudng goc véi DE tai I cdt canh BC tai F; DE cat AH tai M.
) Ry B NPT
Ching minh rang —242M_ _ gin* 4BC.sin> ACB
AAFC
A
o E
|
M
D
F
B e C
H
Chung minh hai tam gidc 4ED va ABC dong dang
= ADE = ACB hay = ADM = ACF 0,5
Xét tam gidc AMI c6 AMD 13 gbc ngoai tai dinh M
= AMD =90° + MAI
Chirng minh twong tu: AFC =90° + HAF
— AMD = AFC |
Tt d6 suy ra hai tam gidc AMD va AFC dong dang (g.g)
2
Nén ta co Sapu = (Qj 0,5
AFC AC
2 2
Ta c6 sin® ABC = AR AH2 = AD'IiB _AD
AB AB AB
2 2
sin’ 1CB — AH) _AH" _AD.AB
AC? AC? 0.5
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2
Suy ra sin’ ABC.sin* ABC = AD . AD'/iB = (ADJ
AB AC AC
S . /\
do @6 —A4PM — gin® ABC.sin* ACB 0,5
Sparc
Cau s 1) | Cho céc s6 thuc duong x, y thay ddi thoa man \/xy >4y> +1. L0
(2,0 diém) , q 2313 diém
Hay tim gi tri 16n nhét cua biéu thic E = A
2023(x* +y°)
Co Jxy 24y  +124y = xp 216y = x 216y = =216
y
o 2313xy 2313 1
- 2 2\ :
2023(x*+y?) 2023°x ¥
y X
X
bat —=a=a2>16
thitaco £ = @%
2023 442 0,25
a
Co N:a+lzi+l+ 255a
, @ 256 a 256
Ap dung bat dang thirc Co si cho 2 s6 duong ta co:
@ Lo b, 1 1 620,255
256 a \N256a 16 8 256 16 0.25
:>N21+§:£:>a+12 257 = ! < 16
8 16 16 a 16 1257
a+
a
Dod(')E:2313. 1 S2313.16 _ 144 0.25
2023 a+l 2023 257 2023
a
) x=16y x=38
Dau “=" xay ra khi 1l < 1 ( thoa man)
y== y==
2 2
, 144 x=38
Vay gia tri 16n nhat cta E 1a khi 1 0,25
2023 y==
2
2) |Cho n+l(n=1neN) s6 ty nhién phan biét va nhé hon 2n . Ching 1,0
minh rang trong céc s da cho ludn ¢6 thé chon ra 3 s6 ma mot trong diém
ba s0 nay bang tong cua hai s6 con lai.
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Khéng giam tong quat, gia sir n+/ sb ty nhién khac nhau dé 1a :

0<gq <a,<a,<..<a,<a, <2n (1) (a,eN)

Xét day cac hiéu :a, —a,,a, —a,,...,a,—a,,a, —a,, cOnsod

Do a,, >a,(1<i<n)nén a, —a 21, a,,—a <2n

val<a,—a <a,—-a <..<a,—a<a, —a<2n (2) 0,5
Nhu vay ta c6 ddy 2n+1 s6 :

1<a,,a,,a,,...,a,,a, a —a,a,—a,..,a —a,a,  —a <2n

Do d6 trong day 2n+1 sO trén phai c¢6 2 s6 bang nhau.

Vi cac s6 6 moi day (1) va (2) déu khac nhau do d6 phai c6 1 s0 ¢ day

(1) bang 1 s6 & day (2) 0,25
Suy ra ton tai hai s6 nguyén duong i, j thoa man

a,=a,—a, (1<i<n,j>i)

=a,=a +a

Viy trong cac s6 da cho ludn c6 thé chon ra 3 s ma mot trong ba sb 0.25
nay bang tong cua hai s6 con lai. '

Hét
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