PHONG GIAO DYC VA DAO TAO KY THI CHQN HQC SINH GIOI LOP 9
THANH PHO VINH NAM HOQC 2024- 2025

PE THI CHINH THUC Mon thi: Tokn ‘
(Dé thi gém cé 01 trang) Thai gian: 150 phiit ( khong ké thoi gian giao dé)

Ciu 1: (2,5 diém)

Cho biku thire: K = [ £+ 221, & ~dx=1) x+2025
: x-1 x+1 £-1 ) x

a, Tim diu ki¢n xdc djnh va nit gon biéu thirc K

b, Tim x d& bidu thirc A="-~22" dat gid tr nho nhit.

Ciu 2: (3,0 diém)

a, Tim s& nguyén » théa man 2023** +1 chia hét cho n’ +2024n

b, Cho da thire P(x)=(1+x+2)"

Goi m va n Idn lugt I3 tdng céc h sb cia liy thira bic chiin va bic I¢ cia x sau khi khai trién
va thu gon da thirc- P(x). Hily xét xem m, n chin hay 1é? Vi sao?

Ciu 3: (3,5 diém)

a, Tim x biét: (x* +x+1)? =3(x‘ +x* +1)

b, Tim céc clip s6 nguyén khong dm x,y thoa man: (y+1)* + y* = (x+1)* +x°
¢, Cho cic sé thuc x,y,z2 -1 théamin: x* +y’ +2° 2x? + y? +7°

Chimg minh x* +y* +2* 2 x* + y? + 2

Ciu 4: (3,0 diém)

1, Ngudi ta dit mdt voi chdy vao tr trén xubng va mdt voi thio nudc ra tai lung chimg cua
mot bé nude. Khi bé khong chira nuée néu mé ca 2 voi thi sau 2 gidr 42 phit bé diy nuéc, con néu
déng voi chdy ra va chi mé& voi chay véo thi sau 1 gi& 30 phit diy nuéc. Biét trong cing mét
thoi gian voi chay vao chiy dugc lugng nuéce nhiéu gép hai lin lugng nuéce cua vdi chiy ra. Hoi
khi bé khéng c6 nuéc néu mé ca hai voi thi sau thdi gian bao lau myc trong bé nuéc ngang dén
chd 13p voi chay ra. ;

2, Trong mdt hop kin c6 5 tim thé (c6 kich thuéc va hinh dang giéng nhau) duge danh sé
-1;0;1;2;3

: a, Chon ngu nhién 1 tdm thé trong hdp. Tinh x4c sudt tim thé dugc chon dénh s chia hét
cho 2

b, Chon ngdu nhién 2 tém thé trong hp. Tinh xéc suit dé tich cia 2 sé dénh trén 2 tim thé

duge chon 12 sé am.

Ciu 5: (7,0 diém) ‘

Cho tam gisc ABC nhon (AC > AB), céc dudmg cao AD, BE, CF, tryc tdim H. Diém I nim
gifta B va C sao cho IB = 2IC. Qua A vé duémg thiing d vudng géc véi Al Goi Q la giao diém ciia
dudmg thing d va CH, G 1a diém trén tia CH sao cho Q la trung diém ctia GH. Goi J 1a giao diém
cia AG va BH.

a. Chimg minh AQAH ddng dang véi A AIB

b. Goi K la trung diém ctia BL. Chimg minh A AHG déng dang véi AKBA va AG =2A]

c. Gia sir AABC cdn tai C. Goi N la giao diém cua dudmg thing EF va dudng thing BC.
Chimg minh riing: CE.CN - FE.FN = CF?

Ciu 6: ( 1,0 diém) 4 ,
Gia str céc diém trén miit phiing duge td bdi 2 mau dd hofic xanh. Chimg té ring luén tim
duge tam gidc ¢6 3 dinh va trong tdm cling mau. y
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Noi dung Piem
(x#1
x#-1
PKXD:
x*-120 ke
x#0 0.25
Lx#O s
(x+1_x—l+x2—4x—l] x+2025 _((xﬂ)z—(x—l)2+x2—4x—le+2025 05
— 2 _— 1 - 2 —
14, x-1 x+1 x° =1 x x‘ -1 X
(1,58) | (x+2x+1-x"+2x—1+x*—4x—1) x+2025 0,5
' x? -1 x
_ x+2025 025
X
A=£_2034=x-i;1=l Lz 0.5
X X X X X
2
15 =l+_1;=(l+l) _1,1
x x° x 2 4 4
aedy |
Déu “=” xay ra khi x = -2 (TMPKXD)
| Viy A dat gia tri nhé nhét bing -% faj x = -2 02
Dit 4=2023"* +1; B=n'+2024n
Gia st ton tai neZ dé& 4:B (1)
B=n’+2024n=n’—n+2025n=(n-1jn(n+1)+ 2025n 0.5
Vi n—1Ln,n+1 la ba s nguyén lién tiép nén (n—i)n(n+1):3
Ma 2025n:3 (do 2025:3) -
S = B=(n-1jn(n+1)+2025n:3 (2)
g : . 0,25
(1,5d) | Te(1)va(2) =4:3 (¥)
Lai c6 2023 = 1(mod 3)
= 2023 =1 =1(mod 3) e
= A=2023"" +1=2(mod3) ’
= A[3( trdi véi (*)) mau thudn => gia sit 13 sai
Viy khong ton tai s6 nguyén n théa mar: ( 2023 +l)chia hét cho n® +2024n. 0,25
{ e
'L_ zb Tac6: P()=(1+1+1)™ =3 =py+p 0,25




1202 0,25
ESD pny=(1-14 (1) ™ =1=m-n
2024+1
Do d6 2m=3"" 41=>m= 0,25
ai 6 :3%% = (-1)" (mod4) => 3°* =1(mod4)
2024
=>32°2‘=4k+1(keN):>m=3 uL T PE 0,5
=>m |é
ma n=m—-1=>n chin. 0,25
2 2 _. 4 2
(x*+x+1) —3.(x +x +l) 0.5
P +x+1)7= 3.(x2 +Jc+l)(x2 —x+l)
(x2+x+l).(x2+x+1—3x2+3x—3)=0 0,25
3 2 2
3a |2 +x+1).(—2x- +4x-2)=0 0,25
{1,54d)
=2(x* +x+1).(x? -2x+1)=0 0,25
(x* +x+1).(x- l)2 =0 0,25
ma x°+x+1>0 nén x=1
G+ +y* =(x+1)? +x2
2y'+4y’ +6y* +4y+1=2x* +2x+1
| Y42y 432 42y =x? +x
' P+ 207 +y)=x"+x
3b P +y+1)Y2 =x+x+1 0,5
1,0d T T K ,. A p g 2
Ta c6 v&i moi s6 nguyén khong 4m: x* <x® +x+1<x* +2x+1
Suyra: x> <(p? +y+1)? <x* +2x+1=(x +1)?
nén (y* +y+1)* = (x+1)? 0,25
! Hay x°+x+1=(x+ 1)2 suy ra (X, y) = (0,0) 0,25
’ Tu x2—1=>x+221>0=>(x+2)(x—1)220:>x3—3x+220=>x323x—2 0,25
3 = x* 2(3x-2)x* =3x* -2x? 0.25
c
(1,0 @) [Tuong tir »° 2(3y-2)y*=3y’-2)*; = 7° 2(3z-2)2z* =32° - 222 0,25
Vay x*+y° +2° 232 + ) +2°) - 2(x% + y* + 22) 2 x2 +y +22 Vi +y+2 2% +y* +2°| 0,25
Doi 2 gidr 42 phit= 2,7 gid
Goi thoi glan vOi chay vao chay duge lugng nudce tir khi bé khong chira nuée dén lig
nudc trong bé ngang chd dat voi chay ra la x (gio). PK: 0<x<l1,5 0,25
(14516) Trong 1 gid, voi chay vao chay duge lugng nudc vao bé 1a 1:1,5 =§( bé), voi chay ra
: i |
théo ra khoi bé mgt lugng nudce la %:2 =—(b€)
D
i C_ | 925
Khi lugng nudce ngang voi chdy ra néu mé ca 2 voi thi 1 gid lugng nuée trong bé cdl
0,25




thém la (bé)

W
W) | =

L
3

Trong x gi¢ voi chay vao dugc lugng nude 1a -i—x (bé)
Trong 2,7- x gid con lai ca 2 voi cung chay vao duge lugng nude la

-13-(2,7—x) (bé)

Ta c6 phuong trinh: §x+%(2,7 -x)=1 nén x=0,3(m)

0,5

Vay thoi gian dé voi chay vao dugc lugng nude tir khi bé khong chira nuée dén lac
nudce ngang voi chay ra 1a 0,3 gid.

0,25

l4.2a (18)

Cé S kétquacothéla:-1;0; 1;2; 3. Do chon ngau nhién nén cac két qua c6 thé nay
la dong kha ning

C6 2 két qua thuan loi ctia bién ¢d tAm thé duoc chon danh sé chia hét cho 2 1a: 0: 2

I

0,25

| Vay xéc suét tm thé duoc chon danh s6 chia hét cho 2 1a: 2
|

0,25

4¢.2h
(¢,5d)

| Céc trudng hop c6 thé xay ra ctia céc s danh trén 2 tm thé khi chor ngau nhién
| trong hop la:

+){—1;0};{—l;l};{—l;Z};{—l;3}

+){0;1};40;2};{0;3}

+){1;2};{1;3}

+){2:3}

| S6 cac két qua xay ra khi chon ngiu nhién haj tAm thé trong hop 1a 10

0.25

| M

Kiii tich cua hai s6 danh trén 2 tim thé da chon 1a sd am thi c6 1 tam thé danh s6 -1,
tam thé con lai danh s6 khéac 0.

Ta ¢6 3 trudng hop nhur thé.

Vay xac xuat can tim la E




R J
A
g
Q X2 .
F i
H
B ) &
Ta c6: DHC = ABI ( cing phu véi BCH
. Ma DHC = OHA (dbi dinh) |
| 2 >OHA=A4BI 1,0
| 2,54d) = =
N Xét AOAH va AAIB c6: QAH = AIB( cing phu v6i HAI)
QHA = ABI (cmt) 1,0
Suy ra AQAH <> AAIB(g—g) 0,5
AB BI _ AB Bl _ AB _BK 0.5
¥ ciua AQAH ~ AAIB(g —g) = — = =
FRGTALD &~8)= on =i 200 2HA GH AH |
Xét AAHG vi AKBAch AHU ABK(‘ mt); %=%— 0.5 J
AG AH ‘
S AAHG «» AKBA(c.gc) = —=—— 1 "
R R Ce=>Tx"m @ 0.5
Co8) sl mong:te AdJE ARAC=s2] 48
4K KC
Mkt KC=2KB=s-L L A1 )
i AK 2KB 0,5
|
2 4] AG __ . o
h'u (l) va (2) = :4? = 24K => AG=24J

5¢ (2d)




Trén tia d6i cua tia FC 14y didin M sao cho FNM = FCE |

1.0d

CFE = NFM (da cq i
Xét ACEF va ANMF ¢6: I HE= AR ) = ACEF o ANME (2.8 0.5¢ 1
| FCE =Fnm ; ‘
|
= ——
b CF = EF.FN = FM.CF (3) |
AA4BC can tai C c6 CF la dudng cao dong thyi ¢'r 1a dudng phan gidc cia l,
— — N5 |
= FCN = FCE g
, .| NMC = FEC (ANMF -~ ACEF) - b
Xét ACNM va ACFEc6: { ___ = ACNM «» ACFE(g.2) !
FCN =FCE |
i
CN CM ' l
=>—=—=CECN =CMCF (4 |
CF CE & | 05d |
T (3) va (4) ta c6 : — ]
2> CECN - FEFN = CM.CF — FM.CF = CF(CM - FM) = CF* ! 0,54 |
z e - -
[1.ay 5 ¢iém bt ki phan bidt trén top. | !
i : ; | |
Theo nguyén li Pirichle, ton fai 3 ¢i€m cling mau, gia sir la mae dé. Goi 3 diém la1 {
AB,C. Xét irong tam G cua tam gidc ABC. | ?
Thl: G dugc to do => tam gxac ABC thed min i 0.5 I
R p— —_— : 1
| Th2: G 4 xanh. ia ldy A, B', C sao cho AA=3GA; BB'=2G3; CC=3GC (A nim| '
I"!ll.’d GA’, B va C tuong ) !
| |
| Goi M.N, P ta trung diém 3 canh tam gise ABC. | |
Cé AA'=3GA=6GM nén AA'=2AM. Tuong w BB'=2BN; CC'=2CP. Vi vdy ma c.n; '
jtam giac A'BC, B'CA va C'AB tuong dng vhan A, B, C lam rong tdm. Béa canh do, g
c6 thé thay cac tam gidc ABC va A'BC' ¢ chung trong tam G. }
Néu A', B', C' cling 1O xanh thi ¢é tam gidc A'B'C' va G thod man , f
! | f
;Néu 1 trong 3 Giém dc to d6, gid st 14 A’ rhi tam gidc A'BC va trong tdm A cling dugc) |
116 ¢0 => thod min : !
: 5 |
iV{ay ludn tim dugc tam gidc ¢6 3 dinh va trong tAm cling 1nau i L
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