UBND THANH PHO HAI DUONG  KY THI CHQON HQC SINH GIOI LOP 9 - VONG 11

PHONG GIAO DUC VA PAO TAO NAM HOC 2024-2025
Mon: TOAN
r DE CHINH THU'C Théi gian lam bai: 150 phat

(D¢ thi gdm 06 cdu, 02 trang)
Ngay thi: 21 thdng 10 nam 2024

Cau 1 (2,0 di¢m).
o ¥ A g9 < oA o
1. Cho cic sd thye duong x, v,z théa man dong thai cic diéu kién sau:

: e 2 apen _
Jx 'f':v,:\—f.’\': =3 va 2JE+JV{.\; +6\[v: =3.
x 4y 9z
Chimg minh ring: — + —+ — =3
4y 9z «x

2. Cho da thic P(x)=x*-2x"+3x"+ax+b (a,bla cic h¢ sb). Tinh gié trj cua biéu
thire M = P(10)- P(0), biét ring P(x) 14 binh phuong ciia mot da thirc.

Ciu I1 (2,0 diém).
1. Giai phuong trinh: x* =3x+1= %\/x“ +x* +1

2 2
x=-xy+y +x-2y=0
2. Giai hé phuong trinh: 4~ . °
2x"=xy+2y°-5y+2=0
Ciu III (2,0 diém).
1. Giai phuong trinh nghiém nguyén: (2x-y—2)’ =7(x-2y -y’ -1).
2. Cho a, n 1a cac sb nguyén duong théa min @ = 2+2+28n* +1. Chimg minh a 12 sd
chinh phuong.

Cau IV (2,5 diém).

1. Cho hinh vuéng ABCD c6 dd dai canh bing a (a>0). N 1a mot diém bat ky trén
canh AB (N khic 4, B). Pudng thing CN cit duomg thing AD tai E. Tinh gi trj ca biéu
1

thuc -
CN

2. Cho P 12 mét diém bit ky nim bén trong tam gidc ABC. Goi Q la giao diém ciia AP
v6i canh BC. Duong thing qua P song song véi AC cit AB tai M, dudng thing qua P song
song voi ABcat AC tai N.

AM AN PQ _
AB  AC AQ

a. Chimg minh ring:

AM 1 AQ
b. Xéc dinh vj tri T27 '
inh vj tri diém P bén trong tam gidc ABC dé —Z— 1BAC 27 AN.PO



Ciu V (0,5 diém).

Trén mit phl’mg cho 4048 diém phain biét, trong do6 khong ¢6 3 diém ndo thing hang.
Ngudi ta 162024 did¢m bing mau dd va 1o 2024 dié¢m con lgi bAng, mau xanh. Chimg minh ring
bao gid clng ton tai mot cach ndi tat ¢ cac diém mau do vm tht ca chc diém mau xanh bai
2024 doan llﬂng ma trong d6 khong ¢o hai dogan thing ndo ¢t nhau.

Ciu VI (1,0 diém).
Cho ¢cde s& thye x,y thoa min 4x% + y* <8. Tim gid trj 16n nhat cta biéu thic:

4(x2 +.\'y+6x+l)+(y+6)2
2x+y+6 '

P=

Hét

HO va t&n thi SINh..eveveeeeeeeeeeeseeeesee e SE A0 AANN. cv.eeeeeeeeeeeeeee e eeaees
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UBND THANH PHO HAI DUGNG  KY THI CHQON HQC SINH G101 LOP 9 - VONG 2

PHONG GIAO DUC VA PAO TAO NAM HOC 2024-2025
) Mon: TOAN
L HUONG DAN CHAM 1 Thoi gian lam bai: 150 phit

(Ddp an gdm ¢6 07 trang)

Ngay thi: 21 thang 10 nam 2024
Ciu I (2,0 diém).

1. Cho cic s6 thue duong x, v, = thda man dong thai cac di¢u ki¢n sau: 1,0
vx +2J_v +3Vz =3 va 2\/.\'y +3Vxz +64Jyz =3.

Chimg minh ring: IR a5 + % o

4y 9z «x

Pat a=vx;b=2{yic=3Vz (a, b, c>0) khidétaco

0,25
a+b+c=3vaab+bc+ca=3.
Suyra (a+b+c )2 =3(ab+bc+ca)=9
. 5 0,25
a’+b*+c*=ab+bc+ca
2a° +2b° +2¢° =2ab-2bc—2ca=0
(@a=by+(b-¢)+(c-a) =0
a-b=0 0,25
b-c=0
c-a=0
Suyraa=b=c
Sume;=2\/;=3s/;
x=4y=9z
Suy ra i+4—y+2=l+l~|-1=3 (Ppcm) 023
4y 9z «x

2. Cho da thic P(x)=x"~-2x"+3x* +ar+b (a,bla cic hé s6). Tinh gié | 1,0

trj cia biéu thirc M = P(10)- P(0), biét ring P(x) la binh phuong cia mot da
thic.

P(x) la binh phuong ctia mét da thirc thi 0.25

P("‘)=(Jc2 +¢:Jc+d)2 =x'+2cx’ +(c? +2d)x* + 2cdx + d*

Ma P(x)=x"-2x’+3x* +ax+b nén ta c6 hé phuong trinh 0.25




[2¢ = -2
JC’+2(I=3
2cd =a
d=b
Giai h¢ timduge a=-2b=lce=~ld =1. 0.25
Suy ra P(x)=x"=2x"+3x" - 2x +1 nén ta ¢o: 0.25
M =P(10)-P(0)=10"-2.10" +3.10%- 2,10 = 8280.
Ciu I1 (2,0 diém).
3 1,0
1. Giai phuong trinh: x° - 3x+1= %\/x‘ +xt+1
p - 0.25
x'-3x+l=l\/x‘+x‘+l <:>x2—3x+l=l\/(x2—x+l)(x2+x+l)
3 3
Dit a=vVx'—x+1, b=V’ +x+1 (Didukién:a,b >0)
Suyra 2a° -b* = x* = 3x +1
o acie e
Taco: 2a* - b = -gab
6a* -7ab - 3b*>=0 0.25
(3a+b)2a-3b)=0
3a+b=0
2a-3b=0
Truong hgp 3a+b=0 loaivia,b>0 0.25
Trudmg hop 2a-3b=0suy ra 2 —x+1=3Vx? +x+1
5x* +13x+5=0 025
2
S(x+-l—3) —6—9=0
10) 20
Lo 169-13
10
Vay tép nghiém cua phuong trinh la S={ﬂ6—190—-12}.
v33 S 2ix-2y=0 2 _ 2 Vv = 1,0
T OO e o S 4 {x y+y +x-2y=0
2x2 =xy+2y* =5y+2=0 (2x—xy+y=2




Ta c6 xt=xp+y4x-2y=0 2x? ~2xy+2y" +2x -4y =0 0.25
ac \
2 —xyp+2y' =5y+2=0 |2x'-xp+2y*-5y+2=0
Mexp+yiex=-2y=0 (1)
X =xy+y=2 (2)
T (2)tacd: x(2-y)-(2-y)=0 0.25
(x=1)(2-y)=0 Suyra x=1 hodc y=2
Néu x =1 thay vao (1) ta duge (v-1)(y-2)=0 suyra y=1 hoic y=2 0.25
Néu y =2 thay vao (1) ta duoc x(x-1)=0 suyra x=0 hodc x=1 0.25
Viy h¢ phuong trinh ¢6 cde nghi¢m (x;y) 1a (1;2).(1;1),(0;2)
; 1,0
Ciu III (2,0 diém).
1. Giai phuong trinh nghiém nguyén: (2x -y -2)’ =7(x-2y -y’ -1).
Tir phwong trinh da cho ta duge 4x* —4xy +8y” —15x+18y+11=0 0.25
15 15Y 21 49 025
4x —4x| y+— |+| y+— | +7y ' +—y-—=0
(y 4) (y 4) Y7276
5. 9. 5 9]
2x=y=-—| +=| 4y " +6y+—=|-7=0
( ) 4) 4( Y o)y 2
15) 7 3Y
2x-y-— | +—=| 2y+=| =7 (1
(x g 4) 4( y 2) (D
7 3Y 3) 3 0.25
T (1) suy ra Z(2y+EJ <7 suyra (2y+5] <4 suyra —2S2y+552
7 1 ; £ A
—ZSysz Ma y la s6 nguyén suy ra y € {-1; 0}
' 11" 105 0.25
+Véi y=~1 thay vao (1) dugc : (2x—7) =F khong ¢6 nghi¢m x nguyén
_— 15) 49 —_— N
+Véi y=0 thay vao (1) dugc : 2x—7 =E,phuongtnnhnayc6motnghlém
nguyén x = |
Viy phuong trinh c6 nghiém nguyén (x; y)=(1;0).
1.0

2.Cho a, n 1a céc s6 nguyén duong thda man a =2 +2y/28n +1 . Chimg

e, & IMER A . .




a=2+2k=2+2(2m+1)=4(m+1)=(2h)" 1a mjt s chinh phuong (Vih € N°*)

a=2+2J28n" +11d 6 nguyén duong nén 287’ + 1=k’ (k € N) vak Ié 0.25
Pitk=2m+1véim € N 0.25
Suyra 28n +1=Qm+1) suyra 7n° =m(m +1) ,
Vim;m+1)=1vi n € N' nén ¢6 hai lnu);\g hep sau:

Trudmghop Lm=Cvim+1 =7 (LheN") 0.25
=> 2= 7h?- | chia cho 7 dur 6 (di¢u ndy khdng xay ra vi s6 chinh phuong chia 7 chi

du 0: 1: 2 hodc 4). Suy ra trudmg hgp 1 logi

Trudmghop2:m=7¢vaim+ 1 =h'(t,heN") 0.25

Ciu IV (2,5 diém).

1. Cho hinh vuéng ABCD,cé ¢ dai canh bing a (a>0). N la mjt diém bat ky
trén canh AB (N khic 4, B). Dudng thing CN cit duomg thing AD tai £. Tinh
A== 1 1
a trj cua biéu thirc ——+—— theo a.
gamey cnt o 0l

0.5

B ; C

N

i

E A D i
Qua C ké dudmg thing vudng géc véi CE cit duomg thing AD tai F
Ta chimg minh dugc ACDF = ACBN (g<.g)
Suy ra CF =CN.

0.25

Xét CEF vudng tai C c6 dudng cao CD nén ta ¢6:

111 o1
+ = h —
CE R VN B @

0.25

2. Cho P la mdt diém bat ky nim bén trong tam gidc 4BC. Goi Q la giao
diém cla AP v6i canh BC. Dudmg thing qua P song song véi AC cit AB tai M,
dudmg thing qua P song song vi ABcat AC tai N.

AM AN PQ

2. Chimg minh ring: TR Tl 50

1,0




M,

B H 0 It

Goi H va 1 1an lugt 13 giao diém cia NP va MP véi BC

Vi MI//AC suy ra L (1
AB  BC

0,25

Vi NH//AB suy ra O SO (2)
' AC BC

Chimg minh dugc A ABC di‘)ng dang véi A PHI (g-g)
PH _ HI

AB_ BC

Chimg minh dugc A ABQ dong dang véi APHQ (g-g)

Suy ra IR 1@ suy ra — EQ i

AB  AQ 40 BC )

0,25

AM AN PQ (I HB+1H BC

=1 (®
28 ac 40" 8C Bc B B! (PP

Tir (1),(2),(3) suy ra

0,25

AM 1 AQ

b. Xéc dinh vj tri diém P bén trong tam gidc ABC dé == 10

AB.AC 27 ANPQ’

1,0

AM__1 _AQ . AMANPQ |
ABAC 21 ANPQ Y ™ ABACAQ " 27

Tu

0,25

Ap dyng bt ding thirc Cauchy cho 3 s6 khéng am ta c6

k)
(AM JAN POY . AM.ANPQ
AB  AC  AQ AB.AC.AQ

AMAN.PQ
Ma theo chu atacé A L AN PO | cuyra AMANPQ 1
48 ac ag” W™ 4Bacag °77

pé AMANPQ | .. AM _AN _PQ 1
AB.AC.AQ 27 AB  AC AQ 3

0,25

Goi O la giao diém ciia MN va AP

0,25




Ma t&r gidc AMPN I hinh binh hanh suy ra O 1a trung diém ciia MN
AM AN

Tr —=—su

B ac uy ra MN/BC

Suy ra MO _ AM _ MN
BQ AB BC

Ma MN=2MO suy ra BC=2BQ

Suy ra Q la trung diém cta BC

Suy ra AQ 13 dudng trung tuyén, ma i nén P la trong tam tam giac ABC
' e 0,25

. . , . AM 1 AQ
Viv y —ia
dy P 1a trong tdm cua tam gidc ABC thi ABAC 27 AN.PO

Ciu V (0,5 diém).

Trén mat phing cho 4048 dnem phan biét, trong d6 khong c6 3 dlem nao
thing hang. Ngudi ta 162024 diém bi’mg mau d6 va to 2024 dlem con lai bing mau | 0.5
xanh. Chimg minh rang bao gi& cling ton tai mot cach ndi tat ca cac diém mau do
véi Lt ca cac diém mau xanh bai 2024 doan thing ma trong d6 khéng cé hai doan
thing nao cit nhau.

Xét tat ca cac cach noi 2024 cap diém (diém mau dé véi diém mau xanh) binsz
2024 doan thang Cac céch ndi nhu vay ludn ton tai va do chi c6 2024 cip dlem 0.25
nén so tat ca cac cach non nhu vy l1a hiru han. Do d6, luén tén tai mot cach ndi c6
tong do dai cic doan thing |a nho nhat. Ta | chimng minh day la cich ndi can tim.

That vay, gia su trong cach non thu dugc tong d6 dai cic doan thing 1a nho nhat, lai
¢6 2 doan thang AX va BY cét nhau tai O
(trong d6 A va B t6 mau d6, con X va Y td mau xanh). Hinh v& minh hoa

A
B

0.25

Y X
Tacé: AY + BX <(A0+0Y)+(BO+0X)=(A40+0X)+(BO+0Y)

Suyra AY +BX <AX+BY.

Nhu vdy, vi¢c thay 2 doan thang AX vaBY bang hai doan thang AY va BX, cac
doan thang khéc gilr nguyén ta s& nhin dugc mot cich noi méi c6 tong 4o dai céc
doan thing la nhé hon cach néi trén. V6 ly vi trdi voi gia sur trén

Suy ra gid sir trén la sai tirc cach non c6 tong do dai cac doan thing nho nhat la
c4ch ndi tat ca cac diém mau do vai tat ca cac diém mau xanh béi 2024 doan thing
ma trong 46 khong cé hai doan théng nao cit nhau.




Cho cdc s thye x.y théa man 4x? + ¥ <8, Tim gid trj 1ém nhét cia biéu thic

1.0
| - d(x" +xy b IJ)#(:;' .(:)_
2y u(»
4 ,': XV 4 g ) \
rach pe X +pa6x41)+(y46) (2r4y o) i 0.25
X+ V46 2x+ v+ 0
P=2x+y4+6+- 3
X+ y+6
| T gid thidtta ¢ 82467 17 2 ) gy ra (204 y)' <16 0.25
| —~4<dqx+y<sdsuvra2<2x+ y+6<10.
'D’Rl=.\'¢\+6 2<1<10.
Khi dota cd P=l+i
t
52 4 52 S5P-52+20 (5!—")(!—10)
Taco P-—==t+—-==
- r+‘ 5 S5t St 0.25
t=10)(5¢-2 52
Vi 2<1<10 su_vra( )5( )SO suyraPs?
(
t=2x+y=10 . 025
Déu “=" xay rakhi {2x =y suy ra {y_z v
4xz+y2=8
Vay gia tri 16n nhat cia P la —dat dugc khl{ 5
y=

Cha y: Hoc sinh 1am céch khac, néu ding vin cho diém téi da.




