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SO GIAO DUC VA PAO TAO PE THI CHON HOC SINH GIOI VAN HOA CAP TiNH
BAC GIANG NAM HOQC 2024-2025
MON THI: TOAN - LOP9
PE CHINH THUC Thoi gian lam bai: 120 phit, khéng ké thoi gian giao dé.

(Pé thi gom 03 trang) -
Ma deé thi: 191

I. PHAN TRAC NGHIEM. (*:0 gidm).

jf'! — - ..‘ 1

Cau 1: Rut gon biéu thirc :
P -1 -1 1 I

A YTV B. YTV, c. D. Y.

Cau 2: Cho duong tron ©) ¢o day cung 4B = 28  Goi M 1a diém chinh giira ctia cung nho AB. Biét
khoang cach tir M dén day AB bang 2. Ban kinh ctia duong tron ©) 13

A. 40. B. 50. C. 30. D. 45.
Cau 3: Cho hinh thang ABCD c¢6 A=8=90,C=60,4D=3,D8 1 DC Dién tich S cua hinh thang
ABCD la
A A
A 2 B. 4 . c. S=14V3, D.S=73,

Cau 4: Trong mat phfmg voi hé toa dd Oxy, cho ham $6 VT TY o dd thi (P) va ham sb
v=i(Sm—0)x—15m+2

(™ 1a tham sb) c6 db thi 1a dudng thing ¢ . Goi ™ 1a gié tri ctia tham s§ ™ dé

. Cy e a2 NPT A XXy e o~ X 4XT=2
d cat (P) tai hai di€ém phan biét c6 hoanh do 5% thoaman M T 26
dang?

. Khang dinh nao duéi day la

A o < -3 . B. —3<m, <— l. c. M2 1' D. -1 <m, <1 _

Cp=Ty

Oxy ~ va dudng thing ld):. '

I(P}:}':.r "'H.GQiA,B
la cac giao diém cua (d) va (P) . Toa dd tt ca cac diém trén (P) cach déu hai diém A, B 1a

.'_L:I .'|.[3.:'-}]
4

(M = A4.B) ga

Céu 5: Trong mit phang toa do , cho Parabo

1
e

|
1
e
1
e

L | -

|
A . B. ' c.' . D'
Ciu 6: Cho duong tron (%) duong kinh AB va M 1a diém di dong trén dudng tron
MH vudng goc v6i AB tai 1 . Dién tich tam giac MOH 16n nhét bang

R R R R*\2
A 4 B. 0, c. 3. D. 4
Céu 7: Cho hai sd thyc x, y théa man 320 v =2v-l G tri 1én nhat cua biéu thirc

N SN s TEE

AT B. 2V5 c. V14 | p. V10

20

Cau 8: Cho biéu thirc 10-53 ki rat gon Pvédang =0 h"E, v6i @ va b 1a cac sb nguyén,
tinh @b
A, ab=-8 B. a-b=8 C. ab=-32 D. ab=32

Cau 9: Cho nira duong tron (O;R) duong kinh BC, diém 4 thay d6i trén nira duong tron ( 4 khéng

tring véi B va C). Ké AH vudng gbc véi BCH thude BC). Goi I, K 1an luot 13 céc didm dbi xtmg véi
H qua AB va AC. Dién tich tir gidc BIKC 16n nhat bang
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3R 2R
A4 B. 2R’ c. 3. D. R”.
24 y="5m-1
| =2y =2 oz .
Cau 10: Cho hé phuong trinh [x-2r=2 (M la tham s0). SO gia tri cia " @& hé phuong trinh c6
nghiém (33) thea man ¥ —2¥=-2 13
A. 2. B. 0. C. 1. D. 3.
I
(P):y=2x oz A-2:2), B(48) s ) Goi i Ai
Cau 11: Cho parabol = wvahaidiém " ~ =" 7Y nam trén .Goi M 1a diém thay doi
—q o o ] . . . 4 .
trén (P) va ¢o hoanh d6 la (=2 << 4) . Khi tam giac ABM c6 dién tich 16n nhat, d6 dai cia doan
thang OM la
5
A2 B. V2, c. V5. D. 0.
. . . . . _— _
Cau 12: Tich cac gid tri cua tham s0 7 d€ khoang cach tir goc toa do O dén duong thang == 7" ]
bang 1 1a
A. 4. B. 6. C. 24. D. -24.
) . Cy=(3—2m)x+ i—m
Cau 13: C6 bao nhiéu gia tri nguyén cua tham so 7 dé cac ham so " va
-2 -
V= —x+tm +]
23 cung dong bién trén [ ?
A. 4. B. 1. C.3. D. 2.
CAu 14: Cho cac s6 thuc duong a, b, ¢ thod man ab 4+ betea =1 Ryt gon biéu thirc
(htena +1
U=
b+ 1) e +1
‘ﬂ I 'II , ta duoc
) a+b+e
A = -Hllr_? B Q=1 C Q::ﬁb(—f D lf_Jl= [|':‘ 1 l'I].‘ 1 l:':

|' by =+l

= 3

Cau 15: Cho hé phuong trinh LSS - (" 1a tham s6). Tong binh phuong cac s6 nguyén ” dé hé

phuong trinh ¢6 nghiém duy nhat (x;) ma x, y déu 1a sé nguyén la

A. 14, B. 9. C 13. D. 0.
Cau 16: Cho tam giac ABC can tai 4 va AB=2.BC=0 g dudng cao BH cua tam giac ABC. Ti s6
AH
AC bang
7 2 3 2

A 25, B. 5. c. 10, D. 7.
Cau 17: Cho phuong trinh: * (m =2 —m”+ 2m—3=0 (X 1a an, " 1a tham sb). Tong tat ca cac gia tri
A. 12, B. 3. C. 18. D. 15.
a=~b yoi @D €2 Khpine dinh nio dudi dy 1a ding?
A 2a+b=19 B. 2a+b=1T7 C. 2a+b=8 D. 2a+h=14
Céu 19: Cho duodng tron (0.443) c6 hai ddy AB va CD vudng goc voi nhau. Khi do 40 + BC” pang
A. 80. B. 96. C. 192. D, 483

A s =Hm A Dx+ 2w+ 5m+2=0 A s X A
Cau 20: Cho phuong trinh ' : . C6 bao nhi€u gia tri cua tham so 7 dé

e s ]
phuong trinh c6 hai nghiém phan biét Y va %2 thoa man | | '| |‘7
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A3 B. 0. C. 2. D. 1.
II. PHAN TU LUAN. (14,0 diém).

cau 1. ©-0diém)
],,_.-.-—4J.-? =3 el
1. Rat gon biéu thire N N N L ,voi x>0

cv=(m=1)x+m—2m=l)

2. Trong mit phang toa do Oxy , cho duong thang . Tim tat ca céac gia tri cua

tham s6 7 dé duong thang ¢ tao voi hai truc toa do mot tam giac co6 dign tich bang 2.
3. Giai phlIO’Ilg trinh B+ 2007 + 330+ 1 =13x+ _1
cau 2. (40 gidm)

—'UE] +3 la

I3 2 _l:' 2 . ' N X , , . 2
1. Tim céc sé nguyén duong a, b @ ¢ 7" —4a =45 13 §§ chinh phuong. Chig minh (=2
mot sO nguyén to.
Fi7-21=20

2. Cho da thuc flx)=

Fa, Fa fa o, (., €

Ching minh 2T 43 12 mot s6 nguyén to.
cau 3. (404idm) Cho duong tron (O-F)
tron ldy diém 4 sao cho AC > A8 > BC  Pyong tron (1) o tiép tam gidc ABC, tiép xtic véi cac canh
AB, AC lan luot tai D, E. Cac tia BI, CI cat DE theo thir tu tai M, N.

1. Chirng minh tur gidc BIND 1a tir gidc ndi tiép

2. Qua diém M ké dudng thang song song véi AB cat canh BC tai diém P . Goi I 1a tim duong tron
ngoai tiép tam giac IMN. Ching minh MV .FF = IMF.NF

c¢6 day BC c6 dinh (BC#2R) . Trén cung 16n BC cua duong

AB+ BC +C4

3) Khi diém 4 di chuyén trén cung 16n BC sao cho A€ > A8 > BC  ching minh MY + MD + NE khong
doi.

Cau 4. (1,0 diém) Cho ba s6 thuc duong x, y, zthéaman * " "= =~ Tim gi4 tri nho nhét cua biéu
thtrc:
T 2 1 2 - 2
.Ir" = - - ! - . - ! - - :
\/] Sxm 4 20xp+ sy \/] S5y + 20yz + 8z J] 527+ 20zx + 8x°
Hét
Can b coi thi khong gidi thich gi thém.
Hovaténthisinh: .........ooooiiiiiiiiii. Sébaodanh:..........ccoeeeiiin....

Cén b coi thi $O 1 (H 11 va CHIF ) ..o coe oo
Can b0 coi thi s 2 (HO tén va CRIF KY) ... ... oooieeee it it et et e e e e e e
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HDC PE THI CHINH THUC
BAC GIANG
GIOI VAN HOA CAP TINH
Niam hoc 2024-2025
MON THI: TOAN - LOP 9
Bdn huéng dan cham c6 07 trang

PE CHINH THUC
(Dé thi gom 03 trang)

1. PHAN TRAC NGHIEM. (6 diém — Méi ddp dn diing dugc 0,3 diém).
M3 d@ thi: 191

HUONG DAN CHAM TU LUAN DE THI CHON HQC SINH

1.D 2.B 3.A 4.C 5.C 6.A 7.D 8.D 9.B 10.B
11.A 12.A 13.D 14.B 15.C 16.A 17.B 18.D 19.C 20.C
II. PHAN TU LUAN. (14,0 diém).
Cau Noi dung Pi¢m
Cau 1. 5,00
L. f,_.x——w_? =3eex o -l 2,00
Rt gon biéu thirc W'IT 1 % 'JT -WG— o “-'IIT ,voi x>0
Véi ¥ >0 ta co:
4 - R T 0,50
YO PN TTE FENTIN s Y PN UTRN < PO T
2,0 | Jele—4x) 1= 3v o3 (Vo= 1iafx 4 1) 0,50
Diem) |~ L i =) =) T D= )
wafr = 2x=34fx =2 - 3) 0,50
=y e =V
o E=3 -3 0,50
i o=y o= Join
2. Trong mit phing toa d6 %Y, cho duong thang =(m=Tpetm=20m=1) 5, 44 | 1,50
ca cac gia trj cua tham s6 ” dé duong thing ¢ tao v6i hai truc toa d0 mot tam giac c6
dién tich bang 2.
(2— \ 0,25
4| =204 o
d it truc Ox tai m—| cit truc Oy tai B0 —2)
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2— 0,25
(14 = i VOB =[m—2]
Tam gidc AOB vudng tai @, c6 -
1 1 [2—m 0,25
S,:=292-04-08=2<_- |m=-2=2
(1,5 o 2 2 (m-1
diém) [ 3 4] 1| =2 =4m-1) (1)
e k=2 =9 M- = .
' (im=2y ==dm-1) (2) 0,25
Pl e’ —8m+8=0e m=4+22 (thod mén) 0,25
2w =0z m=10 (thod min). 0,25
Viy cdc gid trj cin tim caa M [3 7 = U =342 NI
3 | Giai phuong trinh 8¢ +26x° +35x +1=13x +3 1,50
- .
. h.'n"]fﬂﬁ.'n’f—j( |
bicu kién xac dinh: S 0,25
. N .. |[H.'.;.‘ b 200 —?.'l.'l'—[':".'l.' F3)+ 3 +1=0
Phuong trinh da cho tuong duong véi /
a4 —D2x+ T)- (2 + )= JSx+1]=0 0,25
34— x)
*‘;:‘*'.[—1'.—”[1'. H]'— ( _' =1l
(L5 (2x+1)++f5x+1 0,25
.2 ( 3 "
diem) | o x(ax-1)| 2047~ — |0
‘ (24 D+ +fSx+1
r=10
N
4 0,25
3
v+ T - - =1
i x4+ f5x+1
_1
Nhén thay ¥ =0 va 4 14 céac gia tri thoa man.
2x+7- : =1
Xét phuong trinh (2): Zut 14 fSxt]
' 3
Yz 2 )
] :‘ - " 0,25
¥ S v
IS N BN R R R I S N N - =250
5 33 241+ yfSx+1 5
33 247222
JyeT=2—= |7 T 3
2
Do do6 (2) vo nghiém.
[ 1 } 0,25
"3
Vay phuong trinh da cho ¢6 tap nghiém la 4
Céu 2. 4,00
L Tim céc s6 nguyén duong a, b dé a*h”—4a—4b 13 4 chinh phuong. Chirng minh 2,00
4£(-2-41)+3 12 m6t sb nguyén to.
Taco @ 0" —4a—4b 13 4§ chinh phuong, suy ra ab=da—db=m" (%) (6 m 13 mot 0.5
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sO tu nhién.

“ath*

Do a, b 1a cac sd nguyén duong nén a'h” —da—4b < C<aht=(ab) (1).

, hay o

Ta thiy néu @b =1 hi (@)= (LD o5 ab=2 i (@)= (L2 2D 43, 1hong thoa

1 . 0,25
min ¢ 7" —4a =45 13 ¢§ chinh phuong, nén c6 aP > 2= ab—2>0 X¢t higu
e —(ah=2y =dab—da—4h—4
Néu 4ab—da—4h—4=0 g3 1 = (@b =20 & 405 v6i (1) ta duge
(ah =21 <m” <{ab)
m =(ab—1y* , . ab—2>0)
Suy ra ‘ (vi . 0,25
Khi dé ta c6 (ah)y —da—4b=(ab-1) <= 2ab—4a—4h=1 (v6 Iy do 2ab —4a —4b
ludn chan).
2,0 Do d6 e —(ah =2V =dah—da—4h—4< 0= dah—da—dh—4<10
i B IV < (o e ) )
diem) | < (a=1)(b=1}= 2= 0= (a=1}(h-1)= 2 (vi a, b 12 cac s6 nguyén duong) 0,5
Xét cac truong hop
THI: I =1 gz gy (@P)=(22) 64 man bai todn.
— =2 5 .z =y (2
TH2: [@-Nb-D=2 4 thay (a:6)=(2:3).(3:2) 4,50 man bai toan.
TH3: la=T)h=1)=0 suyra @ =1 hoic £ =1,
voi a=1 tr (*)taco
hi=dh—d=m = (h=-2)-8=m <= (h-2) —m =5(2")
2 . h=2=m{me |
Tu ( ) va b nguyén duong ta thiy ( " hay 0= 2—m>0 yaco 0,5
| 13
o h=2—m=1 I]_T
(2 = (h-2-m)-(h-2+m)=8<= = -
- lh—l =5 7
=
= khong thoa man.
|.-"1—1—m=] |h=5
— . _ . — _ . . -
hodic I‘h 2im=4 ]m ],ta duoc (a:h)=1(1:5)
Vé6i =1, twong tu ta co (@:b)=(51)
. (e CEY (£ Ty 1 .
Vay cac cap so (a;5) nguyén duong théa man la: (1:3).(3:1).(2:2).( "}, (3:2),
2. Cho da thie /)= T T L X @y o Gt €0 2,00
f(T-2)= 20, Chirng minh A4f(-2-+7)+3 13 mot s6 nguyén to.
pat 200 =1100-20 ol fT-21=f(T-2)-20=0
D@ thiy & () 13 mot da thire bac 2024 véi cac hé s6 nguyén. 0,50
Gia sit khi chia da thie € cho da thie X +4v =3 duoc thuong 1a da thuc h(x)
va da thire du c6 dang " bla,be )
= g(x) = (" +4x=3)-h(x)+ ax+ blahe ).
: 0,50
Thay v=7-2 ta co:
(20 | 0=04(T-2)+a({7-2)+healJT-2)+b=0eaT+(h-2a) =0,y
diém) \/> ] |
Vi V7 1a s vo ti va a, b 1a cac s hitu ti nén tr (1) suy ra 0.50
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lh - 2a=10 - - Tir d6 _-:_‘:l'[ .,]. = |{.'l.': fdar—3 ' |'Ii'|: .,]-

Thay * = 27 ta duge £1727 V71=0h=2-7)

e (2= JT)-20=0 e f(—2-JT)1=20 =4 4(-2-JT)+3=420+3=83.
Vi 83 13 sb nguyén t6 nén ta c6 diéu phai chimg minh.

0,50

Cau 3.

Duong tron (O, R) c¢6 day BC c6 dinh (BC#2R) 1ren cung lén BC cta duong tron
lay diém 4 sao cho AC = A = BC Pyong tron (1) noi tiép tam giac ABC, tiép xuc

voi cac canh AB, AC 1an luot tai D, E. Céc tia BI, CI cit DE theo thir tu tai M, N.

4,00

A

Chtrng minh tir giac BIND 13 tir giac noi tiép.

1,50

(1,5
diém)

Ta co BIN la gbc ngoai cua tam giac IBC
ABC . ACE  ABC+ ACE

2 2 2 (1) (do IB, IC 1an luot 13 c4c tia
ABC,ACB )

= BIN=TBC+ICH =

phan giac cua goc

0,50

T

AD, AE 1a tiép tuyén ctia duong tron noi tiép tam gidc ABCnén AD = AL = ADE
can tai = ADE=AED
Xét hai tam gidc ABC, ADE c6 chung goc BAC nén
ABC+ ACH
O

ABC+ ACE=2ADE = ADI =

0,50

| AT LAy . . . .
Do hai goc BPON-ADN 13 hai a6¢ ké b nén BON + ADN =150 (4)
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Tir 3), (4) ta c6 BDN + BIN =150

Xét t gidc BDNI co BDN + BIN =150 y3 haj goc PP1-BIN & i tri d6i dien nén ta
giac BDNI Ia tor gidc ndi tieép mot duodng tron.

0,50

Qua diém M ké dudng thang song song v6i AB cit canh BC tai diém 7. Goi I 1a tim
duong tron ngoai tiép tam gidc IMN. Chirng minh MM .F'F = 2MF NP

1,50

(1,5
diém)

Twong tu phdn a. ta c6 tir giac BDNI noi tiép = 8N = BDI ;jmy BDI =90

(ID L AB) pan BNI=90 = BN/ yuong tai N .

Chimg minh tung ty ta duge 'CMI yusng tai M .
1
m=JMM=/N==1C==—8C= MS

7 A .
- cantail

Goi / 1a trung diém cua BC suy
nén JMB=JBM mat khac /BM =./BA (do BM 1a phan giac goc 4B Y

0,25

Theo trén ta c6 PM = PN (1) Ma F 1a tAm duong tron ngoai tiép tam giac IMN nén
FM =FN

MP{/AB = BMP = 4BM = BMP = MBF (do BI 1a phan gidc cia 4B8C)
Suy ra tam gisc PBM can tai P nén 7'M = B(2)

Tu (1), (2) suy ra FP l1a duong trung truc cuia doan thang MN.

Goi H 14 trung diém ciia MN thi NH LFP

0,25

Goi € 1a giao cita BN va CM

Taco BV - CLCN LBO \a giao diém I cta hai duong BM, CN 14 tryc tAm cia tam
gidic BCQ suy ra &f - BC=0BC+ BOI =90 | OBC=BNP s

BNFP+ BOI=90 (3)

0,25

MO = INO =90 |
]Q(vi i } -' ma I 13 tm

Tt giac MINQ ndi tiép dudng tron duong kinh
dudng tron ngoai tiép tam gidc IMN nén £ 1a trung diém cua IQ suy ra
NOF = FNO hay BOI = FNQ (4)

0,25

Thay (4) Vao (3) ta dlI(_)'C: BN+ FNO = O — PVF=00 — FNP Vu6ng tai N

0,25

FNP yudng tai NV, ¢6 NH 1a dudng cao nén
I
NH - PF=NF- NP = :.H’.‘-.' PF=MF-NP= MN-PF=2MF-NF (MF=NF)

0,25

Khi diém 4 di chuyén trén cung 16n BC sao cho A4¢ = 48> 8C  chimg minh
AB+ BC + CA

MN + MD + NE khong dbi.

1,00

AB+BC+CA _AB _BC _ CA
Tacé MN + MD+ NE NE MN  MD

BC B
MN IV (1)

= [BC —=AINM (g -7 =

0,25

Ta ¢6 t& gidc BDNI noi tiép VB = IDN

Xét hai tam giac vuong NBI, DAI tai N va D ¢o /BN = DAl pgp

0,25
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(1,0
diém)

HJ’ M
f‘\. HJ )

_BC 14
Te()va(@)taco MN 1D 3)

NBI= DAllg-o)=

Tt giac BCMN 1o tiép suy ra WNC = MBEC =164 (IB 1a phan gidc goc QBC)

Do DA =1EA=90 nén tu giac ADIE ndi t1ep suy ra 1EN =145

A8 IA
AB = [EN(g.g)= =—= E[H:’ =104

Suy ra NE IE
AC 14

-

Chimg minh twong tu ta cing c6 ~ MD 1D

0,25

X AB+ BC+ 4 I4

Te 3), (4), S)taco  MN+ MD+ NF 1D (5)

sin ] = ‘:rﬂ

Tam gidc IAD vuodng tai / , nén A

Trong dudng tron (O.R) ¢s gbe ndi tiép BAC chin cung BC ¢ dinh suy ra
B - = sinDAl = D - "H:.’ BC i ¢ .4_ |
BAC =218 khong doi /4 Kkhong doi MN + MD + NF Khong dbi.

0,25

Cau 4. (1,0 diém) Cho ba sé thuc duong x, y, z théaman * * - "= =~ Tim gié tri nho
nhat cta bi€u thl'rc:
". - _1': 4 :

»J]M F 20xy + 8y° J]F._l': + 261z + 827 J]E:: + 20zx + 8x°

1,00

(1,0
diém)

Véimoi - >0,

Ta ¢6 'J]"'l.‘ 2 Y ..Jll—ll. } 3_1'}:—[.1'—_1'}: = Jr—1n i3

4y+ 3y

S 4 —1., I 3 ’
V{] 4 20 (s ) (1)

0,25

.1I- .1I-

174 20p- 820 4v 43z
Tuong tu ta cling co ‘j] Y+ 20pz+ 82 ! (2)va
~ SO | SN N ———— )
J1522 4 26=p+ 8¢ 424 3x drv4 3y 4v+ 3z 4z 30

0,25

Ap dung bat déng thirec Cauchy ta c6 1y

= . - o I ]
L - 2 4z+3x_ 2z

ﬁ'T + - —

Tuong ty ta cling ¢6 dv+dz 49 PSyvadziie 49 1 (6)
Cong hai vé cua (4), (5), (6) ta dugc
b A z Nx+v+z) Hx+y+2)

4 3_1' 4y + 3z —1: F3x 49 7

2 I 2 v de 1 e o 1, .
o= X . L . Z = X+ Vy+ =z _ ;_l,lz '

Ax+3y dy+3z 4z43x 7

0,25

3
pPz_7

M oA

Tu (1*) va ( ) ta suy ra . Dau bang xay ra khi (1), (2), (3), (4), (5),

L
-]

(6), (l{)~(2‘) Cl:ll'lg thoa man, ta duQC X=Vv=I= [

0,25
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min P =

14,00

Luru ¥ khi chAm bai:

- Trén day chi 1a so luoc cac bude giai, 101 giai cua hoc sinh can lap luan chat ché, hop 16gic. Néu hoc
sinh trinh bay cach 1am khac van ding thi vin duoc diém theo thang diém twong tng.

- Vi bai toan hinh hoc néu hoc sinh v& hinh sai hodc khong v& hinh thi khong cho diém phan twong tmg.

SO GIAO DUC VA PAO TAO KY THI CHON HSG CAP TINH THCS
TINH QUANG NAM NAM HOQC 2024-2025
Mén thi: TOAN
) Thoi gian: 150 phut
PE CHINH THU'C (khong ké thoi gian giao dé)
Khéa thi ngay: 12/9/2024

Cau 1. (4,5 diém)

yr=2yr+1_ 2Jx
Vo=2 Y43 gy

=

12

fo =S 43

= +
a) Cho biéu thirc v+ =6

Az
Rt gon biéu thirc A va tim tat ca cac s6 nguyén x thoa man

. X
, ) Y +—+2xv=2x+v=4=(
b) Tim tat ca cac cap so nguyén (Xx; y) thoa man =

Cau 2. (4,5 diém)

-

- =.Jx+4

a) Giai phuong trinh V34 +1+1

{mx+nuy+n+x+2=u

A v L dv — v — Y o= ()
b) Giai hé phwrong trinh dv+4y +4n = =2v—=6=0
Cau 3. (3,0 diém)

Cho tam giac nhon ABC (AB < AC) c6 ba duong cao AD, BE, CF ddng quy tai H. Puong tron dudng
kinh AC cit doan thang BH tai M. Trén doan thang HC 13y diém N sao cho AM = AN.

a) Chirng minh EB.EH = ED.EF.
b) Ching minh N thudc duong tron ngoai tiép tam giac ABD.
Cau 4. (4,0 diém)

Cho tam giac nhon ABC (AB < AC) c6 hai dudng cao AE, BD cit nhau tai H. Pudng trung truc cia doan
thang DH cat AE tai M, cit duong tron ngoai tiép tam giac BCD tai P va Q (P nam giita M va Q).

a) Chirng minh MD 1a tiép tuyén ctia dudng tron ngoai tiép tam giac BCD.
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Lt +Hom =ERD

¢) Puong thing AQ cit duong tron ngoai tiép tam gidc BCD tai F (F khac Q).

b) Chtirng minh

Chting minh YprB=PPB

Cau 5. (4,0 diém)

a) Cho p la s6 nguyén t6. Tim tit ca cac sb nguyén duong b sao cho nghiém ciia phuong trinh bac hai
X =bhv+hp=0

1a s0 nguyén.

b) Cho ba sb thuc duong x, y, z thoa man X +y +z =0 . Tim gi4 tri lon nhét cua biéu thuc

P=xv| v+ v —— [+ v+ —— [+2x| 2+ —— |
2 X }

DAP AN
Cau 1:

rmgfTes . g
a) Ta co: ']"+‘j-;_'ﬁ {‘\'q—jﬂ'w/;"f-}] va

Jr=2Jv+1 _J(x=1y -1

Jr=2 Jo=-2 =2

2-8v+3 -l 2
Wr-2(x+3) Jr—=2 Jr+3
20 =8v 3+ (P = D +3) = 2 (W =2)
(W =2)(Wx +3)
_2.1‘—Hv".?+3+.1'+3vq—v/?—3—2.1'+4w/?
(Vx =2)(x +3)
v =2Vx V(v =2) J

W=+ (=2 +3) a3
E.x'—ﬁ{j JT E.x‘—ﬁ{j l \E—l

2

12 Jo+3 12 Jr+3 D2
o122 (Jr =D +3)

o v+ 2 =15<0

& (Jr =3 x+5<0
< Jr=3<0
Lo IR Y

A=

A
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Két hop vdi x > 4 suy ra cac sO nguyén x thoa man yéu cau bai toan la: 5; 6; 7; 8; 9

‘ ) hY +?+2.x;1'—2.x'+.1'—4=t}.
b) Gia st ton tai cdp sO nguyén (x; y) thoa man = (1)
(< 2y + 3 +4xr—4x+2v—8=0
S 2v+D+2v2x+D=2(2x+1)=06
o 2r+D)(x +2y=2)=6
Suy ra s6 nguyén 2x + 1 13 wdc cta 6. Do 2x + 1 khong chia hét cho 2 nén

2x+1e{3:-3:L-1}

x=1
2y +1=3 x=]
< R 3
v +2y=-2=2 2y=3 .1=;EZ
THI: - (Loai)
2x+1==3 x==2 v =-=2
o =
v+2y=2=-1 2y=—4 ) =-2
TH2: ' (Thoéa man)
2x+1=1 v=1{ v=10
<= =2
¢ +2y=2=06 2y =8 =
TH3: (thoa man)
x=-1
x+1=-1 v=-1
‘ = ~ =5
v +2y=2=—6 2y=-5 V== g’z
TH4: - (Loai)

Vay c6 hai cip sd nguyén thoa man yéu cau bai toan: (x; y) = (-2; -2); (x; y) = (0; 4)

Cau 2:
Ix+1=20 |
4420 T3
a) Diéu kién: e .

W+ =1 _

y+4

Phuong trinh (1) twong duong v6i u" Iv+1+1

o (W3r+1+ D30 +1=1) _ J—

y+4
J3x+1+1

SJir+l—=l=+x+4

S+ l=Jr+4+1

S (JiIr+l Yy =(Jr+d+y S Jr+d=x=2
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yz2

x=220 =2 }

< _ =1 ealr=0& x=>
x+4=(x=-2) X =5x=0 _
r=35

(Nhén)
Vay phuong trinh da cho ¢6 mét nghi¢m: x = 5.

b) H¢ PT (1) twong duong véi

Ax+D2v+ D+ (x+1)+1=0
(407 +4)7 )+ @G +40) + (1) =2x—6y=7=0

Ax+12v+ 1+ (x+D)+1=0
{:}({4.1':{.1'+ D+4vix+D+(x+1)=2(x+1)=32v+1)=2=0
Ax+D2v+D+(x+D+1=0
Q{{wl]{:w ) =2(x+11=32v+1)=2=0

2ab+a+1=0 ({Em’w+{ff+ =0

h =2g=3h=-2= bt =2 —3h=
DétaX+l;b2y+1tacéhé({f” a h 0 ab (a+1) =10

2ab+a+1=0
.'r'.l‘:{}
ah+4a=3=0

2ab+a+1=0
. L
ah™ +4ah=3h=10 [

=_9
2ab+a+1=0 a=-1 =T
& = [
h=0 h=0 y=-=
~ (Thoa man)
2ab+a+1=0 a =1 x=10
= =

ab+4a-3=0 h=—1 y=-I

-{__"}

Vay hé phuong trinh da cho c6 hai nghiém:
Cau 3:
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2) Ta c6: BED =BHD (yi 1t gide ABDE ngi tiép)
) (vi tr gidc AEHF ndi tiép)

Suy ra: BED =FEH 0

Ta co: s =Ern (2) (vi tir giac BCEF noi tiép)

Tir (1) va (2) suy ra AEBD va AEFH dong dang.

EE ED
— = EBEH =FEDEF
bods: EF EH =

b) Ta co: AN =AM = AEAC (3) (vi AAMC vuéng tai M c6 duong cao ME)

o co. PAF =B4C

QEF = QSC (vi tir giac BCEF ndi tiép)

Suy ra AAEF va AABC dong dang.

AL _ AP o 4EAC= AF 4B
AN = AF AR =Y AL
Tir (3) va (4) suy ra AB AN

Lai co @4 B= ﬁ”f N hén AABN va AANF ddng dang, suy ra gﬁ":B = QJF N=90
Do d6 N thudc dudng tron dudng kinh AB, hay N thudc duong tron ngoai tiép AABD.
Cau 4:
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*,
N,
Y
\-'\
.-'fl II| \\
! M AN
[/ MR~ AF\ D
."I A B :k/ ':-\._\__
- \
/- j :Q;\ o \1\ NN "‘“\\\
|| . Y
/"'f ;,f /// Y \ "'\ \\\ "
/j"// (/ \"\ \i :I" \\\ \
i L™ L RN
/ Pt , \'\‘ S \\

f/ _,-/_/,-."'/ \\\ -\"‘ ; \.\\\\‘lll
| 4 . 1:'-.._t |
Er-\_"'—\-_ E . l"lIIII HC
| TT— e |
| T O |'
Y B ™ \'\{‘ |

s %, ¥
3 i “%J’
% p "
, /"
\'“--,_ f_#/

Vi M thudc dudng trung tric ctia doan thang DH va AADH vudng tai D nén
AH
MD = MH =MA=""=4DH =%HD
= (D

Vi tir gidc CDHE ndi tiép nén BCD =WHD @)

ipi =Bcp = Wpp=Bcp="s7Bprp
Tur (1) va (2) suy ra 2

Hon nita, cung bi chin boi day DB la EP B nim bén trong goc @DB
Vay MD 1a tiép tuyén cta duong tron ngoai tiép tam giac BCD.

Wpp=%ob

b) Ta co: (vi MD 14 tiép tuyén cua duong tron ngoai tiép ABCD)
Hvp =D

Suy ra AMPD va AMDQ dong dang.

MP _ MD MP_ MA
Dods: 1P MO s MD=MAnen ¥4 MO
Ta lai co: A\id = @UQ nén APMA va AAMQ ddng dang, suy ra PAM = gb"w

Do do. APM +H0M =HPM + 1M =Hv0

=90 = pp=90 -Bre=ERD
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Upp + Yo =4y +8ee + Hov + Hos
=Py + v+ HPB + HoB

=EBD +180 - BPB+1POB
=BBD +180 - BDB+ACR

=BBD+150 - (w -Bnc)+Bep-Ber)

—BBD+150 - (c}fr -Bor)+Bcp-Bop)

=BEBp+90 +BcD
=& (3)

Fre+HoB =150

Vi tir giac BPFQ ndi tiép nén 4)

Tir (3) va (4) suy ra APB ='PPB

Mot céch khac chimg minh APB+HOB=180" |

Tacs: PBP=BCP=B0P=ED0 =EBO =EP0 16 cp)

Wypp =ABO +'PoB

(vi %P B 1a gdc ngoai cua tam giac BPQ)

Ldpar + 4o =EBD -

Upp + Yo =4y + WP + Hov + Hos
=Py + Lo + B+ HoB

=680 +PBBo+PoB+ BB
=EBD+PBD +BBC+EBO+HCB +FCB
=26BD+BCD +BCD + 2PCB

=2EBD+¥cp+Hep)
=2EBp +Hep)
=2.90" =180"

Cau 5:

S —bx+bp=0 X,

a) Gia sur ton tai s nguyén duong b dé phuong trinh A c6 hai nghiém nguyén %>

Ta co: Vi +.\':f};_1'l.1': =hp
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Vib.p>0nen ¥ >0 >0

Vi p 12 sb nguyén t6 nguyén té va “1*2 = BD o P poge 1P
Gia st xl :p = .\.'I = Jn'}ﬁ'l:: = l\. ,F.]

X, =h — X, =h - po

.YI_'{': :.'r'.l‘lf? — Jf?(_'{h‘ —]E?f_'] =,er]” {:}('{h —_— J”f.'] =|'r'-" {:}h{(. _ H =]”'f.': (1)

=h=L

¢—1 (2) (v6ic>1, vic = 1khong thoa man (1))

faes: (eI (Ce=l)=1 o petic—1= pie-]

Do plasénguyéntdnénc—1=1hoicc—1=p
+) V6ic— 1 =1 thi c =2 thay vao (2) ta dugc b = 4p.

C—dpy+4p =0 =y, =2peN*

Thur lai: phuong trinh A c6 nghiém kép o

+) Véic—1=pthic=p+ 1 thay vao (2) ta dugc b=c =(p+1)

Thit lai: phuong trinh ¥ — (P H D Y+ PP+ =0 g4 i ohiem phan biet

L
'

x=p+leN.x. =p(p+l)eN

Vay b=4p hoge 7 =P+

P= _1:1-(_1--‘- +1° )+I1':(.1"‘ +:")+:.1‘(:" + X )—(%+£+i]

b) X 1
Xét 11)‘ :.1:.'.(_1..‘._+_I.I..‘.)_+_I.I.:(I,I..‘._+_:.‘.)_+_:1.(:.‘. _+_._1..‘.):
Tacs: (Y =0V 200 —dry+6x) =4 +)720 )

wix=vyz0ex v=2x v +xv 20

(2)
Cong vé theo vé (1) va (2), ta duoc:

=34y =3+ 20

S 4y 2 3y (.1"' +y ) 3)

Ping thirc xay ra khi x =Yy.

R SR Yo 23.1':(.1"‘ +:")

Tuong ty: ° 4)
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bang thirc xdy ra khiy = z.

44 +x 2 3’.1'(:" +x° ) )
Ding thirc xay ra khi x = z.
Cong vé theo vé (3), (4) va (5), ta duoc:
2 (1 + V2 20+ 2 )E 3[.1;1'(.1"' + )+ .1':(.1"' +z° )+ :.1'(:" + X )]
= 2(.1" +Vvi 4z } > 3M

.\

<:>U£ =0

-
.

Ping thic xdy rakhix=y=z=1.

. L VE ZX
_.:.II'-' - R -
Xét g X )

. oY vz Y = Y . i .
Nosl— |+ — | +| — | +2v +22° +2x
z X ¥
oY vz Y zx VZoVvD ZX O ZX XV . . .
— |+ — | + E— —t = —t——=Vv +I +X
z X v X X v Z

(Ap dung BDT: ¢ “+h o Zab+be +ca )

Ta co:

Ta lai co:

N 230" +327 4307 =3(x" + )" +2)=33=9=> N 23.

Suy ra
XV vz ZX
—=—=—<y=y=I=L
Ping thirc xay ra khi - A )

Do do: P— 11_\5 Elﬁ _-}"

P=3xdyrakhiM=6vaN=3 hayx=y=z=1.
Vay gi4 tri 16n nhit coa P 13 3, dat dwoc khix =y =z=1.
PE THI CHQON HQC SINH GIOI LOP 9 TINH NGHE AN
NAM HOQC 2024-2025
Mén thi: TOAN - BANG A
Thoi gian: 150 phit (khong ké thoi gian giao dé)
Cau 1 (3,0 diém).

a) Tim tét ca cac cap sb nguyén (m, n) thoa man: M +m=3""+19.
b) Cho a, b,c,d la cac ) nguyén biéta+3b=c+2d.
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Ching minh ring @ +9 b + ¢ +4d" yidt duge dusi dang tong ba s chinh phuong
Cau 2 (7,0 diém).
(x=Vv) +(x=vi{xv+x=v)+xy=0

e W v e S v M =357
a) Giai hé phuong trinh {11,1 + 2} v+3)x+2)=35

=1+l =4 =Dy =1 =(x"+2)(x" = 2x)

b) Gidi phuong trinh

~ 2 NPT ) ~ ., Y o~ Y 1 = . \ cyo
Cau 3 (1,5 diém). Cho a, b, ¢ 1a 6 dai ba canh ctia mot tam giac thoa man <C + 3b=abc Tim gid tri
nho nhét caa biéu thirc

L

7 8

P= + + .
h+c—a a+h—¢ a+c-=~h

Cau 4 (7,5 diém). Cho dudng tron (O; R) ¢ dinh va diém A cb dinh ndm ngoai dudng tron (O; R). Tur
diém A v& hai tiép tuyén AB, AC tdi duong tron (O; R) (B, C 1a cac tiép diém). Qua A v& dudng thang ¢

dinh cit dudng tron (O; R) tai hai diém phan biét I va E (I nim gitra hai diém A, E va BBC <90 ). Goi
H 1a giao diém ctua AO va BC. Qua H vé& dudng thang (d) song song véi BE, biét (d) cit cac dudng thang
BI, BA lan luot tai Q va N. Pudng thang BE cit duong thang AO tai K. Goi M 1 giao diém cua hai
duong thing AQ va BK .

Bl _BE
a) Chirng minh ring Ccl CE

b) Chitng minh ring HB 1a dudng phan gidc ciia bekiv

¢) V& duong tron (P; R, ) thay d6i nhung ludn di qua hai diém I va E. Tir A v& hai tiép tuyén AD, AJ véi

duong tron (P; R ) (D, J 1a céc tiép diém). Goi T 1a giao diém cua hai duong thang DJ va AE. Ching
minh dudng tron dudng kinh TP ludn di qua 2 diém cb dinh.

Cau 5 (1,0 diém). Trong phong c¢6 121 nguoi, biét mbi ngudi quen véi it nhat 81 nguoi khac. Chimg minh
rang trong phong phai c¢6 4 nguoi timg doi mot quen nhau.

HUONG DAN GIAI
Cau 1. a) Tim tét ca cac cdp s6 nguyén (m, n) thoa man: 7 Hm=3"" 419,

: . M+ m 1y <& A 34190 s 2 . .
Truong hop 1: voin <0, la s0 nguyén, - Z-khong phai 1a s6 nguyén (Loai)
— 2 —_ 2 — 7 = [ — L | 5 —
Truomg hop 2: Voi n=0=m4+m=220=m+m-=-20=0=(m—-4){m+5)=0

Do d6 m =4 (thda man), m = -5 (thoa man)
. ,. , *;lZIL-L-.- +]g X
Truong hop 3: Véin>0taco - 7. chia3 dul

T L Fm=mim+1) o m=3k.m=3k+2=mm+1):3
a co: , héu

Nég M=3k+l=mm+1) oy =mm +m=3""+19 5y
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Vay (m.n)=(4.0).(m.n)=(=5.0)

b) Cho a, b,c,d 14 cac s6 nguyén biét a + 3b=c + 2d.

Chimg minh rang ¢ THOD o+ i dugc dudi dang tong ba sb chinh phuong

a+3b—-c-2d= Yala+3b—=c=2d)=
Tioatb=ciog > atb-—c=-2d=0=2a(a+3b-c-2d)=0

Ta cé: A+ +o +4d =a +9 o +4d +2ala+ 3 —c=2d)

=@+ +c +4d +2a +6ab=2ac—=4ad =(a—=c) +(a=2d) + (a+3b)
(dpem)
Cau 2 (7,0 diém).
{{.x' — vy +H(x=v)(xv+x=—v)+xv=0
2) Gii hé phuong trinh Vv+2)(v+S)x+2)=35x0"
Tupt(1)tacod
S (=) +(x=1) +(x=1v)xv+xr=0

S (r—v+ l](.x‘ -+ .1"')= 0

: : I T
X=Xy =D<:>[1'—;1') +-v =0=x=y=0
Truong hop 1: =

thoa man pt (2)

—v+l=0 rv=x+1

Truong hop 2: A thay vao phuong trinh (2)

" . Y T TR, 1~_.‘.
Tacé:H+l]i-1+ﬁ]il+--]il+~] 33X

S +Tr+6)(x +5x+6)=35r & [1'+ {%+ 7 )(1 + 0 + 5)= 35

(vi x = 0 khong 1a nghiém)

6

<:>[1'+—) +12(.x'+—)=0<¢ ‘
X X 6

Vay hé phuong trinh ¢6 3 nghiém:

(0:0).(=6+730:=5++/30).(=6 = /30: =5 = 30)
Hr=D Vr+l =4 =Dy =T =(x"+2)(x" - 2x)

b) Giai phuong trinh
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PKXPD: x = -1 hojc X 21

Xét x = —1 (khong thoa man)

xet ¥ 21 tacéptc}ﬂr{x—[]JK-* —lWx=T=D=(x"+2)(x" - 2x)

- X =2
SHx=1Ixy =1l ————=x{x +2}(x=2)
Vol = ()

x=2

S Hx=1x =1

Jx=1+1

=x(x" +2)

Ta c6 x = 2 (thoa man)

Hx =DV =1 _ v(x +2) @A =DVx =1 =x(x +2)(Vx=1+1)

vei  Na=l+I
X=l+I>yx=ly22dyx—=L.x +2>2x -1 (i ¥ 21
= 4= =T <x(x +2)(r=1+1)

Vay phuong trinh c6 nghiém la x = 2.

Ta co:

nén phuong trinh (*) vo nghiém

Cau 3 (1,5 diém). Cho a, b, ¢ 13 do dai ba canh cia mot tam giac thoa man 2¢ + 30 =aD¢ Tim gis trj
nho nhét cua biéu thirc

L

7 8
+ + .
h+c—a a+b—=c a+c-=h

P=2 + +3 + +5 +
b+c—a a+b-¢ hb+c—a a+c-=bh a+b—=c a+c-=h

I 1 4 812 20 2 3 5
—+—2 (ny>0)=> P2 —+ -+ ’{ —+— )

p=

A oYX ) 3 )
Ap dung BDT: X )y x+y 2b 2¢ 2a h
2 3
2e+ib=aghe=> =+ =a.
Ta co: b ¢
5
P22la+ |22 =45
“ a (BDT Co-si)

Vay gié tri nho nhat cta P 1a 4\/§ . Dau bang xay ra khi @ = =h=c= \E
Cau 4 :
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b _se
a) Ching minh rang ¢/ CE

Xét hai tam giac ABI va tam giac AEB co6 QAE chung

Upr =WBEr =%5—”@;

—

_ Bl _4B

AABI —AAEB(g- o)
= N T
_ Cl_AC

AACT ~AAEC(g-g) = —==—
Tuong tu, CE  AE

B! e BI ﬁ
Ma AB = AC, két hop (1), (2) ~BE CE CI CE (diéu phai chimg minh)

b) Chirng minh rang HB 1a duong phén gic cia MHM

Wpo =BEr Nop=Enr

Xét hai ABQN va AEBI c6 (so le trong)
_ BO _EB
ABON =AEBI(g- o)
= ABO. SEP N0 IR
(3)
B =c =L i, valBer =Bon
Xét ABHQ va AEIC c6 2 (ciing bu BE )
_ OB _EC
ABHO —=AEIC(g- ¢)
= ABHO A= o =77
Bl (I
H=0N=
Tir (3). (4) két hop BE “CE = o =0 Q 14 trung diém HN

Xét tam giac ABK ¢6 HN // BK, va Q 14 trung diém HN
= M la trung diém BK.

Tam gidc BHK vudng tai H c6 M 1a trung diém cua BK
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= Tam gidc BHM cén tai M

= Wpn =Wz ma HBH =YHB = WHB =HHB = HB 1a dudng phan gidc b
(diéu phai chig minh)

¢) Vé duong tron (P; R, ) thay d6i nhung ludn di qua hai diém I va E. Tir A v& hai tiép tuyén AD, AJ véi

duong tron (P; R )
minh dudng tron dudng kinh TP ludn di qua 2 diém c6 dinh.

(D, J 1a cac tiép diém). Goi T la giao diém cua hai duong thang DJ va AE. Ching

A<——14 P\

el el
“‘*R_M I "-—1‘-,__4'_ \

R Y

Sy,
""-\‘\“-. i F
J

Goi G 1a trung diém cua IE = G 1a diém ¢ dinh, goi L 14 giao diém cua AP va DJ

- DJ L AP
Tam giac APG dong dang voi tam giac ATL (g.g) = ALAP=ATAG
Tam gidc ADP vong tai D ¢6 DL 1 dudng cao = AL AP =AD"

AADI va AAED c6 gbc A chung, va l-:“-” = Qﬁ_ﬂ (cung chin cung DI ciia dudng tron tim P)

AD =i:>.4ﬂ* =4[ - AF

AADI —AAED(g - g) =
AE  AD khong déi

Do d6 AT.AG khong d6i, ma AG khong doi nén AT khong d6i = diém T ¢b dinh
Vay dudng tron duong kinh PT luén di qua 2 diém ¢ dinh 1a Tva G .

Cau 5 (1,0 diém). Trong phong c6 121 nguoi, biét mbi ngudi quen véi it nhat 81 nguoi khac. Chimg minh
rang trong phong phai c¢6 4 ngudi timg d6i mot quen nhau.

Xét A 1a mot ngudi bat ki trong phong chira 121 nguoi d6 suy ra A quen vdéi it nhat 81 ngudi khac. Ta moi
tat ca cac nguoi khong quen A ra khoi phong thi s ngudi duge moi ra nhiéu nhat 1a 120 — 81 = 39
(ngudi). Khi d6 trong phong con chi A va 81 ngudi quen A , tirc 1a con lai trong phong c6 it nhat 82
nguoi.

Goi B 1a mot ngudi khac A 1a 1 nguoi trong phong chira 82 ngudi. Ta moi tat ca nhitng nguoi khong quen
B ra khoi phong suy ra sé ngudi trong phong con lai it nhat 1a 82 — 38 = 43 (ngudi). Goi C 13 mot nguoi
khac 2 nguoi A va B trong 43 ngudi con lai. Ta moi tat ca nhitng nguoi khong quen C ra khoi phong suy
ra s nguoi con lai it nhat & trong phong 14 43 — 39 = 4 (ngudi). Tirc 1a trong phong c6 it nhat 4 ngudi doi
1 quen nhau.

SO GIAO DUC VA PAO TAO KY THI HSG LOP 9 THCS CAP TINH
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THUA THIEN HUE NAM HQC: 2024-2025
‘ Mon: TOAN
DPE THI CHINH THUC Thoi gian 1am bai: 120 phut

(Khong ké thoi gian giao dé)

Cau 1:

2y +1 Jx+1 l

P= + +
o) Ritgonbiéu thae YA =1 X+ +1 I=x g v2 0.0 #]
il b ¢
b) Cho a, b, ¢ 1a cac sb thuc sao choa+b+c=2va b+c¢ c¢+a a+b  Tinh gia tri cua biéu
l | |
0= + +
thire b+c c+a a+b
Cau 2. (4,0 diém)
, | 2 , S n+l 2 r
a) Cho n 14 sé nguyén duong va 3~/ chia hét cho 2. Chitng minh ring 3~/ chia hét cho 8.

b) Xéc dinh tit ca cac cip sb (a; b) véi a, b nguyén duong sao cho phwong trinh &V —bx+2a+3=0
(v6i x 14 an s6) ¢6 hai nghiém nguyén duong phan biét.

Cau 3. (4,0 diém)

a) Chung to rang khong ton tai cip sé nguyén duong (x; y) sao cho x + 1 = 4y.

b) Cho a, b, ¢ la cac s6 thue duong thoa man a + b + ¢ = 3abc. Chirng minh ré‘mg
b

L.
a+bh+cz3va + + =
h+1 ¢+ a+l

[t | (W]

Cau 4. (2,0 diém)

Cho tap hop X = {1; 2; 3; ...; 20} gém 20 sd tur nhién tir 1 dén 20. Mot tap hop 4 chi chira cac phﬁn tr
thudc X dugc goi 1a “tap t5t” néu khong tdn tai hai ph'?ln ttr a, b thudc A sao cho a <b va b chia hét cho a.

a) Hay tim mot “tap tot c6 ding 10 phan tir.

b) Goi A 1a mét “tap t6t” bat ky c6 dung 10 phan tir. Ching minh rang v6i moi s6 nhién m 1é va m < 20,
ludn ton tai a thudc A sao cho a chia hét cho m.

Cau 5. (6,0 diém)

Cho tam giac ABC nhon (AB < AC) ndi tiép duong tron tim O, c6 duong cao AD va trung tuyén AM. Ké
duong kinh AE, tia EM cit AD tai H va cét (O) tai F (F # E).

a) Chting minh M 14 trung diém EH va BC” — 4ME.MF.
b) Ching minh BC 1a tiép tuyén ciia duong tron ngoai tiép tam giac FBH.
¢) Chirng minh tir giac AFDM ndi tiép va @F D= @4 C,

DAP AN
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Cau I:
2_1'+l+{ﬁ+l‘1{\/?—l]—{.r+ﬁ+l]
P= ; .
a) Ta co: qﬂ—l]q.r+ﬁ+l‘1
P_E.x‘+l+.1‘—l—.1‘—ﬁ—l_ 2y —+fx =1
Hay Wy =D+yx+1) (W =Dx+yx+1)
2N +1
p=_=NYTL
Vay .Y"l"\j?'i"l
a b C a b
+ + =1 +1+ +1+ +1=4
bDo P+ c+a a+h  pen b+c C+a a+b
. l l l
if!+f?+t']; -+ ——+ ;=4.
Hay v+ c+a d+bh
| | |
U= + + =2,
Méa+b+c=25uyra -'r-"+f.' ' e H""'.'r"‘
Cau 2:
a) Do 3™ =1 chia hét cho 2 nén n 13 s6 18
Khide " = [(mod&).3"™" =1(mod8) (don + 1 1a sé chin)
Vay 3" =1 chia hét cho 8.
2a+3
, P= 4
b) Tur gia thict suy ra i hay a 1a uéc nguyén duong cua 3.

Néua=1khidoP=5=15suyrab=6.
Néua=3khidoP=3=13suyrab=12.
Cau 3:

. C e (=100
a) tir gia thict suy ra x=2y=D2y+1)

Do 2y — 1 va 2y + 1 1a hai s6 1¢ lién tiép nén nguyén t cing nhau
{2.1' —-l=a

‘ T+ l=h

Hay ton tai a, b €EN* yab>asaocho (= T l=b

Suy ra b —a = 2:}“’ - ff]{;": +ab+a V=2

Ma b Hab+a s3nen D—a EN (5
Hay ta c6 diéu phai ching minh.
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b) Ta co: S0PCc=a +b + ¢ 23Na'b ¢ gy abe2]

Ma @ th+c23abe spa+b+c23

a b ¢ (a+h+c)
b >
Taco: P+1 ¢+l a+l a+b+c+3
(a+b+c) > Ma+b+¢) > 3
Do d+b+c23 pan a+b+c+3 a+b+c+3 2

”,2 h: f_':

+ + >
vay b+1 o+l a+l

[

Cau 4:

a) Mot tap t6t co dung 10 phan tur la: {11; 12; ...; 20}
by Xét % véi F =110 13 10 phin tr thuoc A, khi d6 % 1uon biéu didn dudi dang
1é.

a=2m:s eN.m

aeX=>mel={L35.
(6]

I .
D i }} tap T nay c6 dung 10 phan tu

N A Ay oA o A yN 3Ar AL 112 A A M.
Do A la tap tot nén cac s6 7 la doi mot khac nhau, tirc 1a vdi moi m 1€ va m < 20 luon ton tai m,

I
=

Hay 9 chia hét cho m.

Cau 5:

a) ta c6: OM // AH ma O 1a trung diém AE nén M 1a trung diém HE
Ma FBEC noi tiép nen MEMF = MCMB

Hay BC™ =4.MEMF

b) Ta co M la trung diém EH va MEMF =MCMB

Nen MB° = MH.MF

Suy ra tam giac MHB ddng dang véi tam giac MBF hay @B H= QFB
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Vay BC la tiép tuyén ctia dudng tron ngoai tiép tam gidac FBH

¢) Ta c6 tam gidc AFM vudng tai F nén tir gidic AFDM ndi tiép
Suy ra AFD="HVC

Ma tir gidc AFBC ndi tiép nén HEB +HCM =150

Hay AMC +BFB+HCM =180

vay BFD="%4C

SO GIAO DUC VA PAO TAO KI THI CHON HSG CAP TINH
TINH BINH PINH LOP 9 THCS
KHOA NGAY 18 - 9 — 2024
Mén thi: TOAN
PE CHINH THU'C Thoi gian: 150 phiit
(Khong ké thoi gian giao dé)

Bai 1:

1. Cho a, b 13 hai s6 thyc dwong thoa man a - +bhT =a b =a +h

Tinhténg S =d  +07

= (2m+ S+ 3Im+4=(

2. Cho phuong trinh a ) (m 1 tham sd). Tim tit ca cac s nguyén m dé

phuong trinh c6 nghi€ém nguyén.

Bai 2:

1. Giai hé phuong trinh
2. Cho a, b, ¢ 12 ba s6 duong. Ching minh rang:

alb=c) hle=a) cla=h)
cla+c¢) alb+a) blc+b)

Bai 3:

Tim tat ca cac nghiém nguyén x, y ctia phuong trinh:

Bai 4. (6,0 diém)

Cho tam gidc ABC nhon néi tiép duong tron (O), tia phan giac trong AD (D thudc canh BC) cat duong
tron (O) tai E khac A. Pudng tron dudng kinh DE cit lai duong tron (O) tai diém thir hai 1a F. Goi M, N
lan luot 12 trung diém cua cac canh BC, CA. V& cac dudng cao AK,CL ctia tam giac ABC, hai dudng
thang KL, MN cit nhau tai T. Chiing minh rang:
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1. Bén diém K, T,C,N cung thudc mot dudng tron va @‘1 B= @AC .
2. Ba diém A, T, F thang hang.
Bai 5. (1,5 diém)
L L

Nguoi ta viét 1én bang diy sb 1 23 2024 M3i 14n x6a di hai sé bat ki X,y trén bang va viét thém

s6 x + y + Xy. Sau mot s6 lan thuc hién nhu vay thi trén bang con lai mdt $6.
Tim s6 con lai d6.
DPAP SO
Bai 1:
1.Véia,b>0

S EE]
I

Dét ”_.‘:I.':I +I|f_'.':l.':l _ H.‘:I.':.': +|'r1 =H.':I.':' +l|r_'.'2 123 =,{ Ta C6X>O

. H.‘:I.':.‘._+_I|r.r.‘.l.‘..': {ff+.'r1]= H.‘:I.':I_+_I|f.r.‘.l.'il ""‘ff.‘rT H-I_‘:|+I|r.'.‘.l.'tl
va l ) ( )+ab( )

= vla+h)=x+abx

a7 =1

=1

t}{u—l]{h—l]=t}¢>|:
Dox>0néna+b=1+ab

A2

h=1

1=]

= h.‘. 121 —_ h.‘. 122 —_ h.‘. l”&”[

mab>0nénb=1.
Tuong tu voib=1thia=1.
Tomlaia=b=1.

Véia=b=lth S=a  +bh""=1""+1""=2

5 Trade hée 3= (2m+ SY=43m+N=Hm+1) +5>0.¥m.

Do d6 phuong trinh luén c¢6 nghiém véi moi m
Gia sir ton tai m = a (a thudc Z) sao cho phuong trinh ¢6 nghiém x = b (b thudc Z)
Khi db: b= (2a+5h+3a+4=0h =2ab=5h+3a+4=0

Ma b thudc Z nén 2h =3

L

2b=3
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Do a thudc Z nén 4a thudc Z

2h=3el/(5)

Khi do

2b-3 5 1 1 5
b 1 1 2 4
4a -8 0 8 0
a 2 0 ) 0

Viy cac cip s6 (a, b) can tim 13 (-2; -1), (0, 1), va (-2, 2), (0; 4)
Toém lai cac s6 nguyén m can tim dé phwong trinh c6 nghiém nguyén 1a m = -2, m = 0.

Bai 2:

. X, VER
o1

1.V hé phuong trinh da cho

Jy=1=0

—

(

Xét phuong trinh
yezl
x|
X . -~ _ 3
Ay =llyx+6=0 x=2( thoa man).x =1 (khong thoaman)

Sy=2

Tém lai hé c6 nghiém duy nhat 1a xy)=(2;1)
alb=c) hle—=a) cla=h)
il — f"_ 220

2.Véiab,c>0tace NdTC) albta) bletb) e gann

”:’r’{f*‘“'”h](h: —t':)+h:c'{h+ t'](t': —a’ )"r(':ff{t"i" ff](ff: —h")zﬂ
Sab+be+ea+abh +bhc+ca—- (ff'hc': +bhca +cab’ )— Jarhe’ 2 0(%)
Theo bat déng thirc AM — GM ta co:

alh+ab +bhc =h (H' +a +c )Eh' Gaca o =3ahe(l)
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Chimg minh tuong ty, tace D ¢ +b ¢ +ca 23abc ()

vaa b +ca +ca 23abe (3
Cong vé voi vé cua (1), (2), (3) ta co:
ah +hc+ca zabe +hca +cal
=abh +bc +c'a —(ff'hc': +h'ca + L"m’?:) =00
Mait khac, ta cling co:
a'b +b'c +ca 23Jabhbhcca =3ahc
=ab +hc +ca z23abc
=abh +bhc +ca =3abc z0(1D)

Cong vé vai vé caa (1) voi (I1) ta duoc:
Sab+bhc+ca+ab+bo+ca —(ff'hc': +hca + c"m’f}—}fﬁ’fc': =0
Vay (*) ludn dung

ab =hc=ca
&9 .. .. L ea=b=¢
A ah =bhc¢ =ca
Dau “=" xay ra

Bai 3:

voi BV EZ e 3N =y =2x=2x=2y+8=0
< 4y —[{.x'+.1']: +2(x+v)+ l]=—(}
S A —(x+rv+1)y =-9
S (=x+ v+ 13y +v+1)=9()

Xét cac truong hop:

[

-Y+yv+1=9 r=-
v+ v +1=1 = =0
1 AN+ V+I= =0

—Xx+Vv+1=-9 y=12

x4+ v +1=-1 1= 8
2) AN+ V+l=-— V==

X+ Vv+1=3 v=20

5 \ l_1:> N, |
3 Ix+v+1=3 y=2

—X+Vv+1==3 x=(

= I . I__ '\:> __4
4 Ix+yv+1=-3 V=
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—x+ v+ 1==1 x=-=2
I+ v+1= ‘}:} ==
5) I+ v+l= V=
—x+v+1=I x=12
3. , l_(;}:} R |
6 Ix+y+l= y=2

Vay céc cap sO nguyén can tim la:

Bai 4:

1. Do AK LBC.CL L AB (do AK, CL la duong cao cua tam giac ABC)

Nen ALC =HKC =090

Do d6 ALKC 1a tir gic ndi tiép

Do do BLT =HCK (4o cing bi véi ALK )
Hay BLT =%CK ()

Do M, N 1a trung diém ciia BC, CA nén MN 1a dudng trung binh cta tam giac ABC
= MN//AB

Do ds BLT =WTK ()
Tu (1) va (2) suy ra lE IN = @CK (3) nén KNCT la tir giac ndi tiép

Vi NL 13 trung tuyén cta tam giac vuéng ALC nén LN = NC = NA

Vi MN // AB: ABLCL=MN LCL

Xét tam gidc NCL c6 MN 1a duong cao nén MN cling 1a duong trung truc
= v =kcx

Két hop (3) ta dugce @L-}"; = E‘ K
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MN LN MN _ NA

Dodé: LN NT maLN=NAnén NA NT
Két hop AN =H\T

Do dé ﬂ\f"n"; - J'I:L‘J \I'nr:'f.:;.ff.]

= e =Wrs4

Mat khie P18 =NT4  (5) do MN 1 AB
Tur (4) va (5) suy ra ﬁ‘i B= Q‘IC
2. theo cau 1) @-45 =E-‘IE

Dods BE =FPE=BE=CE
Nén O, M, E thing hang (cing thudc trung truc ctia BC)
K¢ duong kinh EU ctua duong tron (O)

Goi V 1a tm cta duong tron duong kinh DE
Ta co: EFE =90

va BFE=90" = DF L FE.UF L FE =>U, D, F thing hang

Xét dudng tron (O) ¢o HyE=1PUE (6)

Tacs: PAU=90"BMU =00" 4o 0 gidc AUDM noi tiép

= MUD =D )
Theo cau 1) BAT =WMAC 1y BAE=F4C = BaT=W4D

Tir (6., (7). (8) ta duge FAE =P4E

Lai thudc cuing nira mat phang bo AE nén FA trung FT
Do d6 ba diém A, T, F thang hang.

Bai 5:

l

'a_'a LR |
-"}

l
l

toa | —

Xét dy so:
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(£+l)(%+ lj(é+lj{}i+ l)...(—l + lj(lﬂj
Ta thy: l 2 3 4 n—1 1

23 45 nooon+l
1 2 3 4 'n=1 n
=n+1
| | | | |
S =(— + l)(; + l)(: + l)...(—+ l)(—ﬂ)
SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 CAP TINH
HUNG YEN Nim hoc: 2024 — 2025
) ] ] Mon thi: Toan
DPE CHINH THUC Thoi gian 1am bai: 150 phut

(Khéng ké thoi gian giao dé)

Cau 1:

J.?+3~_J.?+l+ Jx +7 ][I—L]
Jr=1 3=Jx x=4Sx+3) 1 e+l i

4= [
Cho biéu thirc
y20x#Ly#9
a) Rat gon va tinh gia tri ctia biéu thirc Akhi ¥ = T=443

1

b) Tim gia tri nh6 nhat ciia biu thae 4 .
Cau 2:
a) Trong mit phang toa do Oxy, cho diém M(3; 5). Lap phuong trinh duong thang d di qua M va cit cac
truc toa do Ox, Oy tai hai diém phan biét A, B sao cho dienj tich tam giac OAB bang 30 (dvdt)
b) Tim tat ca cac cap sd nguyén (x, y) thoa méin
VIx=4) =x +10x" =32y +14 =0.
Cau 3:

a) Giai phlIO’ng trinh: 3\}"': - JT + EV‘rr,._ + 2y =3=5y—

'._.l-J

{v".n‘ +1+ \/-U' —2x+y=2+x+5=2v+.fy=2

b) Gidi hé phuong trinh: (T3 =0V=18

Cau 4:

Cho tam gidc nhon ABC c6 H, G lan luot 14 truc tam, trong tdim va HG song song vdi BC. Tinh
tanB.tanC.

Cau 5:

Cho nira duong tron tim O dwong kinh AB.Lay diém H c6 dinh thugc doan thang OA (H khong tring véi
O va A). Puong thing vudng goc voi AB tai H cit nira duong tron tim O tai C. Goi D 1a diém dbi xtmg
voiHquaC; 1, J lan luot 1a trung diém cta CH va DH.

a) Chimg minh hai tam giac CHJ va HBI dong dang.
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b) Goi Bx 1a tia tiép tuyén cta nira dudng tron tdm O. Lay diém E di dong trén Bx (E khong tring voi B).
Puong thiang qua H vuong goc véi AE cit dudng thang BE tai F. Chirg minh dudng tron duong kinh EF

ludn di qua hai diém c6 dinh khi E di dong trén tia Bx.
Cau 6 (2,0 diém)

Cho a, b, ¢ 1a cac sb thuc du’O’ng thoéa min a + b + ¢ = 3. Tim gia tri nho nhat ctia biéu thirc

Hab+be+ca)

A=120a +b + +2024.
(” T ) a +b +c
PAP AN
Cau 1:
a) Ta co:
\/_"r_ ﬂj.‘t_'+l+ Jr+7 [ Jx
=1 3= amadi+s ) Tl
={ﬁ+3]{ﬁ‘—?’]—{‘J-‘*_'+H{~JT—H+\/T+?I
(Vx =1)(x =3) VA
_2 Y+ 1+ + (E D)
(Vr =D(Vx =3
- el (Vx +1)
x=(Jx=3)
RVAEY
Jr =3
Jr +1
A=
Viy voi Jx - 3y Y20 #ELY#ES
Taco: ¥ = Wi=2-3y=>Jr=2-3

(ot
Thay Vr=2-3 vao biéu thic ‘/-‘_'" 3 ta duge:

=B+l 3= :
= = =3 )

l xr=3 4

= =]-
4 Jr+l Jr+1
1

4
<4 =|-

vi VX121 g o+l A \/_+l

Diu “=" xay ra < VG"L =1 x=0 (théa man DKXD)

1

Vay gi4 tri nho nhét cta biéu thuc 4 1a -3 khi x = 0.

Cau 2:

a)

>1—4=-—
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b

o
Vi (d) cit tia Oy tai B nén B ¢6 tung d6 duong, toa do diém B 1a (0; b)
= 0B =h|=h
| | )

T (1), (2)suyraa<0,b>0
Vi(d)diquaM(@3;5)nén3a+b=5hayb=5-3a (*)
Vi dién tich tam giac OAB bang 30 (dvdt) nén ta co:

—/ ‘ . ‘ .
%O.-'J O =30 ,}l 2 h=30 b =600 <> (5=3a) =-=060a
i Z i

=4 =

‘ 3
S Ba+d) =0 a=—
3
a=2 h=5—3(—:)=m.
Thay 3 vao (*) ta dugc: -
(d):y=—=x+10 o
Vay 2 la duong thang can tim.
b) Ta co:

V=4 —x +10x° =32y +14 =0
= (x—4) =x —10x" +32x = 14(1)
Vi x = 4 thi khong c6 gia tri y thoa man
Véi X 4 thita co:
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o =10 +32x =14 (v =8y +l6x)=(2x —16x+32 18
(= =TI 2014 )-0 =r= 24—
(x—4) (x—4) (x—4) Vi
18 )
Y.VEL =- _e N _ . _
' (x—4) < (v=4) el = {22 +£3 10,19, x18]

. 2 , [ 2 s
Ma (x=4) léséchinhphuongnénr"l 4 E{l‘}}

_ , |:.1'—4=l |:.1'
(v —4) =l =

5

Il
'._.l-J

_THI: x—4=—] X

=Y - .
Veix=5thi ) ==y =21 VEZ,

(loai vi -
Voix=3thi } =1 V=]
V@y{A;T]E{H.ULHL—H}
Cau 3:

QAJI—I—J?+3J;+21—3=SX—HH

PKXD: X 21
Xx=l=ua -
{ (. bz )=~y +2x=3=ub
bat LY -

_ .9 [ . 9 . 1
N=is3=—(x=l)+=(x+3)=—a +—
Ta co: 2 2 2 2
Phuong trinh (1) tré thanh:
. . 9 0 1,
da=b+3abh=—a + =~
o) 7

(thoa man)

h

& ba=2b+6ab=9% " +b
& (3a=-h)y =2.3a=-0h)=0
& (3a-MBa-b=-2)=0

Ja=h
=X
da=h+2

TH1:3a=Dbtac la

_‘w'.x' -1 = J.x'+ 3

S Or—9=x+3& y= ;rl A

i

TH2:3a=b+ 2 tirc la
Wr=l=Jr+342

SOy =9=x+T+4Jr+3+3

S Iy=4d=4fx+3
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xz2
4y =lox+16=x+3

=2
— .
4y  =17x+13=0
13

3
X=—  x=—
Vay phuong trinh c6 nghiém 2 va 4

{xz—l
by bK V272

Ta co:
N J.x;1‘—2.1‘+ V=24+x+5=2v+ fv=2
+3x—6v—-18 . =
— ={I'I'—_‘!'_1][~.|'I.1'+_‘!-—_‘!-]
X —=06x+12
NI +\;'{.1'+H{.1' =2 +x+5=2v+.Jv=2(1)
And (v+3)x—6) . .
Lo -= (V=3 +3-3)(2)
XY—=0x+12
+ Giai phuong trinh (1):

Jix+l=alaz)=>x=a -1
pit Jy=2=bbz0)=>y=h+2

Khi d6 pt (1) tré thanh:
H+H-'r1‘+f|f:+4=2(h: -+-2)-+—h
Sa =2 +a=-b+ab=0
n‘:}(ff" —f?"‘)-+-{f+f—h]+(f.fh—ﬁ")=ﬂ'
Sla=-la+2b+1)=0
Sa=-b=0do a+2b+1>1>0)

Sa=heJr+l =\,’.1'—2 & y=x+3
+ Thay y = x + 3 vao phuong trinh (2) ta dugc:

(X +O)(x—06
L O=0) (a3 -3)

X=6x+12
o (x+6)(x—0) _ Ny +3=Wr+3+3)
Y —6x+12 JX+3+3

(x+6)x—06)  x(x—06)

X =bx+12  Jx+3+43

=0

_ . Y+6 X
Sr-0)| ——m—m————|=
Y =6x+12 Y+ 343
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r=h=10 x=6( TMDK)
= x+6 B X —0 = T+ 6 B X
N=0x+12 Jy+343 X =6x+12 Jx+3+3
+ Gidi phuong trinh (3):

-

()= (x+6)(Vx+3+3)=x(x —6x+12)

caDJTIEf+3} v+ 34+ 3)=[(x=3)+3][(v=3) +3]
Dit NYy+3=clc20)ix=3=d
Khi d6 ta co pt:

(c"" +3){c'+3] ={rf—+—3](rf"' +3~.)

e+ +3+9=d +3d7 +3d0+9

o+ +3+1=d +3d +3d+1

S(e+ D) =(d+1)

Se+l=d+ 1< e=d

= Jyx+3i=x-3

=3 =3 =3
X+3=xy —06x+9 X =7x+6=0 (x=D{x—=0)=0

xz3
= v=1{(loal) < x=6=>v=9TM)
xv=06( TMDK)

Vay hé phuong trinh da cho c6 nghiém duy nhat (x, y) = (6; 9)
Cau 4:

A

B
Vi G la trong tdm tam giac ABC nén AM = 3GM

AD _ AM
Vi HG // BC, 4p dung dinh Iy Thales vao tam gisc ADM co HD  GM
Ta co:

u
= 4
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HBC +BHD =90
M :}@H;f;‘: .l:”flCB:} tan QCB=T311@HD=£
HBC +HCB =90 HD
AD
anBC=———
Lai co: BD
AD
mngﬁfﬂmgfﬂ=———=3
Tu d9, ta co HD

Cau 5:

a) Vi D 1a diém ddi xtmg véi A qua C nén CA=CD
Xét tam giac DAH co6:
AC=CD

—
DJ =IH } . o
CJ 1a duong trung binh cua tam giac DAH

Cl=—AH

I
A

= CJ//AH va
Ma AH L CH = CJ LCH = HCT =90

Vi QCB ndi tiép chan nira duong tron nén QCB =90°
Ap dung hé thirc canh va dudng cao vao tam giac ACB vudng tai C c6 CH 1 AB.

CH* = AH .HB
i _HB
AH CH

CH _ HB

MaAH=2CJ,HB=2HInén ¢J  HI
Xét tam gidc CHJ va tam giac HBI ta co:
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HCT =BHI =90
CH HB = ACHI ~ AHBI (c.g.c)
[
b) Goi Q 1a giao diém cua HF va AE =0F LOL
Goi M, N 1a giao diém cua duong tron ngoai tiép tam giac QEF v6i AB
Ta co:
LoV +MOE =180 vt =
_ l [ = AOUM =ANE
WOE + UNE= = sdWFE + < sd¥ICE = 180
Xét tam gidc AQM va tam giac ANE co
EAN chung
= AMOM ~ AANE
AQ  AH | _
—=——=AB- AH =40 - AE =AM - AN
AB  AE ¢
Ma AB, AH ¢6 dinh nén AM.AN c6 dinh
vi EF L MN 5 B, EF 1a duong kinh nén BM = BN
= AM - AN =(AB -=BM ) AB + BN)y=AB" — BM"~
Vi AM.AN, AB c¢6 dinh nén BM c¢6 dinh
Do d6 M ¢b dinh, kéo theo N ¢b dinh
Cau 6:
Ta co:

(g-92)

Hab+be+ca)
a +h +o
Na+b+c¢)
I—H + 2022
a +h 4+
I8
Ap dung bét dang thirc AM — GM, ta c6:

2({{'\'+.'r1'\'+t"\')+ 18 : 22\'/2(”:_{__;}:_{,_{,2)_[—3 =12

a +b +c a +bh +c

+ 2024,

A=12(a" +b +c)+
.4=lﬂ(f|f"‘+f}"' +.;-3)+ +2022
A= lﬂ(ff" +h° +¢-")+

A=2(a* +b +¢ )+ +10(a +b +c7)+2022(1)

Lai co:
. la+b+ey L
@ +b 4+ 2D 00 +h ) 230

Tu (1), (2), (3) suy ra:

L 18 e |
A=2(a" +b + )+ —————+10(a’ +b + ¢ )+20222 12430+ 2022 =2064
a +b +c Dau

C__9

xay ra khi
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. . . [
Na +h v+ )=———
( ) Y S a=h=c=]
_(u +h + } (a@+h+c)
Vay A =206% ppia—p-c=1.

PE CHINH THUC
KY THI CHON HQC SINH GIOI THCS THANH PHO LAO CAI
NAM HOQC 2024-2025
Mon: Toan
Thoi gian: 150 phut (Khong ké thoi gian giao dé)
Ngay thi 03 thang 12 nam 2024
(Dé thi gdm 06 cau, in trong 01 trang)

Céu 1 ( 5,0 diém)

1.1. Cho biéu thirc:

" 2J_11J_2J_“J_J_J_J_‘
| N 1-xy oy +1 \/_lvé,i

X>Qy=0xy=1),2
a) Rut gon biéu thic A .

b) Cho ‘/}_{ @ , tim gia tri 16n nhét cia A .

c? i1 ac
b

[al I

7 2 e, eq .2
1.2. Xét ba s6 thuc duong @PC thoa man Cc+NC+1 i gid tri bidu

thuc
p -

1 1 1

vab+aybe +1 b +\b+1 Ve e+ 1

Cau 2 (2,0 diém). Khoi dong mét gid hoc, 6 An cho 16p choi tro choi "Quay sd nhan

qua". Vong quay so gom 60 gan cac sb tu nhlen tir 1 dén 6 (mdi sd gin trén mot 0). Nguoi

choi dugc quay sé 3 1an. Sau 3 lan quay, néu két qua nhan dugc co du cac chir s 3, 1, 2

thi s& dugc nhan qua. Hiy tinh xac suit dé nguoi choi dugc nhan qua.

Céu 3(2,0 diém). Binh khoi hanh tir thanh phd Lao Cai vé& huyén Bao Thing. Sau d6 5

phut, Minh va An khai hanh tir huyén Bao Thing vé thanh phd Lao Cai. Trén duong di

Binh gip Minh r6i gidp An & hai dia diém cach nhau 6 km . Tinh vén toc mdi nguoi? Biét

rang thanh phd Lao Cai cach huyén Bao Thing 33 km ; van tdc cua Binh gip rudi van toc
2

cia An va bang 3 vén toc cia Minh.

Ciu 4 (2,0 diém)

4.1.Cho @, b 1a cc s6 thuc théa man @ + P+ ab= 8 Tim gia tri nho nhét cta biéu thuc

P=&:b.
42. vy abc>03Ic-ac-ab= 1, ching minh rang abic +b’ 40 = B0
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Cau 5 (3,0 diém)
5.1. Chimg minh ring véi moi s6 tw nhién N > 3 thi A = n° —n* —N — 2 khong phai 1a s6
nguyeén to.

5.2.Cho X, ¥ la cac s0 nguyén thoa man XYX=Y)+ 1 chia hét cho 3 . Chtng minh X Y
chia hét cho 3. ,
5.3. Tim tat ca céc s6 nguyén x, y thoa man phuong trinh:

6C Xy -2/* +4x+2y-7=0
Cau 6 (6,0 diém)
Cho tam giac ABC nhon (AB > AC) noi tiép dudng tron (0), ¢ duong cao AH .

Goi I'a tam dudng tron ndi tiép tam giac ABC . Puong thang Al cit duong tron (0)
diém thtr hai 1a M . K¢ duong kinh AK cua duong tron (O). Puong thang MK cat céac

duong théng AH va BC tha tu tai P va Q .Goi F 1a giao diém cua AM va BC,
a) Chirng minh: FA.FM=FH.FQ

b) Chirng minh: L AKP can;
2 _ .
¢) Chitng minh: MB”=MKMQ {3 t¢ sisc QIHP noi tidp.
d) Puong thang KI cit duong tron (O0) tai diém thir hai 1a D . Hai dudng thang AD va BC
cat nhau tai R . Goi E 1a trung diém cta AR . Ching minh ba diém Q1 E thang hang.

tai
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GIAI PE CHINH THUC
KY THI CHON HQC SINH GIOI THANH PHO LAO CAI
NAM HOQC 2024 - 2025
Mon: Toan
Thoi gian: 150 phut (Khong ké thoi gian giao dé)
Ngay thi 03 thang 12 nam 2024
(Dé thi gdm 06 cau, in trong 01 trang)

" 2\/_11\/_2I‘J_\FJ_I‘

Céu 1 (5,0 diém)

, 1
1. Cho biéu thie: Xy X Vol -1
a) Rut gon biéu thic A .
b) Cho \/‘;" @ , tim gia tr1 16n nhat cia A .
c_Nct+1l  ac
. X abC o x b b Cchl,.,..;
1.2. Xét ba s6 thuc duong “'** thoa man * © 4. Tinh gia tri biéu
P = 1 1 1 !
thite \fa_biau/gél &1\)’51 J{%\/El
Giai
1.1
a) Rut gon A ;

A=

le(2J_1(1J_1{1J_2\f ‘c\/_ftJ_lt\/_ﬂfl‘

Xy -1
2{1J_2J_{1J_ 1

1-xy ~ 1-xy \[@
b) Ta c6

1 1 2
D=~ . 5 -2..JA
VX Wy iy

—6.JA=36.A
. 1
GTLN =36khix=y= —
Y=35

A dat
1.2

C_ c+1  ac
b b Ci\J{C‘zil

2.1_c ac[:—m c2+11:|

b 1

— 0=
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= | N 1—(:1]"% —ac.ﬁ| =0
| yc? 41 —c"] sc| <z 0

—ac=0
hayafle

D“II—'

P

b ar 1 V- I 1 Ja- J ]

\fa_bw/g\/ahfel JE1J551 \/c_aeﬁd
1 | 1 | 1

" Vabivail Jocivbil Jaadeil

Be_‘lt‘{‘;:X;JB:y;JE:E.Tacéwzl.Tacé

~ 1 _ 1 . 1

_X}M}(ilil}fZJ}Ml?Z}(inl

= 1 i X 1 X}’ = - | X 1 X}f =1
Xy +X+1 XyZ+Xxy+X Xz}azi}(}»?{X}f_}(}fi}{il lixy+Xx Xili)(}*’_
Viay P=1

Cau 2 (2,0 dlem) Khoi dong mot gio hoc, ¢6 An cho 16p choi tro choi "Quay sd nhan
qua". Vong quay so gom 6 6 gan cac sO ty nhién tur 1 dén 6 (mdi sb gn trén mot 0). Nguoi
choi duoc quay sb 3 1an. Sau 3 lan quay, néu két qua nhan duoc c6 du céac chir sé 3,1,2 thi
s& duoc nhin qua. Hay tinh xac suat dé nguoi choi duoc nhan qua.
Giat:
Khong gian mau ¢ 6.6.6 = 216 phan tir
Kha ning thuan loi: Ta cin xac suat dé két qua 3 1an quay c6 chira cac chir s6 3,1 va 12 (co
thé xuét hién theo bat ky thtr tu nao). Ttc 14, ta can 3 lan quay cho ra chinh xac ba $6 3,1,
va 2.
S6 két qua c6 thé co cac sd 3,1, va 2 (cac sd nay xuat hién 3 1an trong cac 6 quay, va mdi
lan quay c0 thé 1a 3,1, hoac 2).
Cac ket qua co thé xay ra theo cac thir tyr khac nhau cua ba so nay.
Vay sb két qua mong mudn 1a s6 cach sip xép ba sd 3,1 sd khac nhau: va 2 trong 3 lan
quay, tirc 13 s6 hoan vi ctia 3 s6 khac nhau :
31=3x2x1=12
1

Do d6 x4c suat 36
Céu 3(2, 0 diém). Binh khoi hanh tir thanh phé Lao Cai vé huyén Bao Thang. Sau d6 5
phut, Minh va An khoi hanh tir huyén Bao Thing vé thanh phé Lao Cai. Trén duong di
Binh gap Minh roi gip An ¢ hai dia diém cach nhau 6 km . Tinh van toc m01 nguoi? Blet
rang thanh phd Lao Cai cach huyén Bao Thang 33 km ; vén tdc ctia Binh gép rudi van toc

2
ciia An va bang 3 vén toc ctia Minh.
Giat:
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'D K M B

Goi Lao Cai la B, Bao Théng l1a D, vi tri gdp nhau cia Minh va Binh 1a M, cua Binh va
Anla A

Goi van toc cua Binh 1a , van toc cia An 1a 3 , van toc cua Minh la
Fem/ h
2

b

X h =0
Thoi gian Binh dén M gé@p Minh la y(h)ly >0

DM = 2x| y- = |;BM =x,BM DM = 33
Ta co 2 U L2 nén 2%y — X =264
2. (1 6] 2 1
DA=ZXy—-—+= ==2xy—-—x+4
3 ‘y 12*x,.| AT
3 1
DM =Zxy - =x
> "3
DA+6=DM—;E)¢}!—1X14+6=§)<}f—}x—:-§xy—ix=10
Ta cb 3 18 2 8 6 72
Tu (1) va (2) suyrax}le’S;x =30
Do d6 van tdc ciia Binh la 36km/ h;Vefm tdc ciia An la 24km/ h,Vém tdc ctia Minh la
54km/ h
Ciu 4 (2,0 diém)

4.1. Cho a,b 1a cac 6 thuc théa méan @ + b+ab=8 Tim gia tri nho nhét cua biéu thirc
P=a’+ b2
42.vsiabc=030c-ac-ab=1 Chtng minh rang ab’c+b 0=,
Giai
4.1
2(a% + b?)..4ab
a‘+4.4 =3P +8.Mab+ra+bh)=48->P =8

B+ 4.4
Cach 1: /
DAu bang khi @ =b =2
Cach 2:

Gid thige = P + 202VP ~16.0= (VP —VB)(WP + 4/2)..0=P =8

DAu bang khid =b =2

) Ir-ac-ab=1l=a+ab+1l=3FIc =
4.2 Gia thiét cho

1

™y |

1
Z_3
{h:‘ ‘

QL
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1 1
—=x'—=
pith C 7 taco @Ay xy=3

—@+x+yP. Aax+ay+xy)=9=a+x+y.3
atx iy =(a+2)+ (X +2)+ (Y7 +2)-6..3a+x+y) 6.3

Lai c6
= &° 4 l 1 l 3

B T hayab’c bl
Cach 2:

¥Ic=ac-ab-1<= 3=ad+ae+ d&:d=1,e=
Co b

oy |

s 1 1

3 a +—+—=
Can chirng minh: c b
Tuong duong véi @ +d° +€ = 3

a+d*+1 a+e+1 el 1 5 s
1 g 1 1 { NI PR

=3

3= }
Ta co 3 3 3

Suy ra diéu phai chimg minh

Cau 5( 3, 0 diém)

5.1. Chumg minh rang v6i moi sé tw nhién N > 3 thi A =N _n®-n-2 khong phai la
sO nguyeén to.

5.2.Cho X, yla cac sd nguyén thoa man Xyx-y)+1 chia hét cho 3 . Chimg minh X Y
chia hét cho 3 .

5.3. Tim tat ca cac sd nguyén XY thoa man phuong trinh:

6 Xy -7+ & +2y-7=0

Giai

A=n*-n*-n-2=(n-2)(n*+n+1
5.1Taco ' /

Man>3nenN-2>1yan?+n+1>1=A [3hgpsb

X =1(mod3)
x=0(mod3) |4 ;
; y = 2(mod 3)
Xy(x-y)+3= y=0(mod3) = ;
; x =2(mod3)
1 x = y(mod 3) |- ) 1(‘mod 3
520 XY L
= X+y:3
5.3 Taco

62Xy -2+ 4x 2y -7 =0
= (X (X -2+ A+ y)-T7=0
= (X4 (X-2y+2) =7
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2x +y 1 ¥ -1 -7
3x—2y+12 ¥ | -7 -1
X 1 13/7 | =11/7 | =17/7
y -1 237 15/7 | —15/7
Tm | (loat) | (loat} | { loar)

Vay Uy) =(L-1) 4y nghiém duy nhat
Céch 2:

B+ (—y+dAx-22+2y-T7=0
A=(y+ W -24(-27+ - 7)_a92 56,184 (Ty_ 47+ 168

Pé phuong trinh ¢6 nghiém nguyén thi A 1a s chinh phuong ton tai sb tu nhién Z ma :
AR Z2-(ly-4 =168 <= (z+Ty-4(z-Ty+4) =168z | Ty - 4|
DoZ+ =4y Z2-Ty+4 cung tinh chan 18.
Nén ta xét cac trudng hop 2x 844> 42
taco X = ly” =1y nghiém duy nhat
Cau 6 (6,0 diém)
Cho tam giac ABC nhon (AB > AC) noi tiép duong tron (O), c6 duong cao AH .
Goi I la tam duong tron noi tiép tam giac ABC . Duong thang Al cat dudng tron (O) tai
diém tht hailaM . 7 ’ 7
Keé duong kinhAK cua duong tron (O). Buong thang MK cat cac duong thang AH va BC
thir tu tai P va Q. Goi F 1a giao diém cua AM va BC.
a) Chung minh: FA.FM=FH.FQ.
b) Chirg minh: L AKP can;
¢) Chiang minh: M BE: = MK . MQ va t giac QIHP noi tiép. 7
d) Buong thang KI cat duong tron (O) tai diém thir hai la D . Hai duong thang AD va BC
cat nhau tai R . Goi E 1a trung di€m ctia AR . Chirng minh ba diém Q, I, E thang hang.
Giai
a) Do AHQ =AMQ », AHMQ
FA FQ
- —=—=FA-FM =FH -F
FH FM Q

b) GOi: N :AH |"-'|{D:]' — KN BC (Vi KN,BC Cflng J_AH)
= BK =CN ma M 13 diém chinh giita cung BC nén MB = MC

MK =MN = MAP =MKN =MNK =MAK
ma AM L KP = AKP can taiA |

= FAH =FOM = FAH - FOM

noi tiép
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0 S §SdHM - %Sdmw _ MaN = MOB

= MB 13 tiép tuyén cta dudng tron (QBK) = MB? = MK -MQ
*Ta c6 tinh chat quen thuoc: M/ = MB

Theo trén: Mi% = MP* = MK -MQ =MP -MQ

= QP =0 1y OHP =0 = QP ngitiép

d) Taco AR =90 -AID =90 -KIM =90 -PIM

=1 PQ =1HQ

= AIHR ngi tiép = AIR = AHR = 90

. AIE = DAl = IKM = IPQ = QIM

Ta co

=Q.lE thang hang

SO GD&PT QUANG BINH KY THI CHON HSG TINH LOP 9 THCS
NAM HOQC 2024-2025

‘ ] ] Khoéa ngay 03 thang 12 nam 2024
DPE CHINH THUC Mboén thi: TOAN

Thoi gian: 150 phut
(khong ké thoi gian giao de)

Cau 1. (2,0 diém)
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f= \E+ [ . ( X + X ]
.2 T v+ A +4 L2y 4+ 2 Iy Y S S VI 2
a) Cho biéu thirc v 4""‘7 +4 Ao+ “JI "‘E + 2/ v6ix > 0. Tim tht ca cac gia tri cua x dé
1

N
b) Tinh gia tri ctia biéu thirc B=vx"—6x+9+4x g x=3- V3

Cau 2. (2,0 diém)

A2

a) Nha Hu¢ du dinh tréng cdy su hao trén mgt manh vuodn dugce chia thanh nhiéu luéng va moi luéng s¢
duogc trong mot sb luong cdy nhu nhau. Néu tang thém 8 ludng va mdi ludng trong giam di 3 cay thi sd
cdy toan vuon giam di 54 cdy so v6i dy dinh. Néu giam di 4 ludng va mdi ludng trong nhidu hon 2 cay thi
sd cdy trong toan vuon sé ting thém 32 cay so voi du dinh. Hoi theo dy dinh nha Hué trong bao nhiéu cay
su hao trén manh vuon do?

b) Gii phuong trinh Nx+l+Jar—3=x" -4
Cau 3. (1,5 diém)

a) Tu mot hop c6 30 thé dugc danh s6 tir 1 dén 30, rat ngau nhién hai thé. Tinh xac suét dé léy duoc hai
thé ma tich hai s6 trén hai thé 1a mot s6 nguyén td.

b) Tir tap hop céac s tu nhién co ba chit s6, 14y ngiu nhién mot sd. Tinh xéac sut dé

s6 14y duoc co tong cac chir sé chia hét cho 4.

Cau 4. (3,5 diém)

1) Hai con thuyén P va Q cach nhau 150m va thang hang véi chan B cua thap hai dang & trén bo bién. Tur

BP4 =30°.'B04 =60

P va Q ngudi ta nhin thdy dinh A cua thap hai dang dudi cac goc (tham khao

hinh v& bén). Tinh chiéu cao AB cua thap hai dang.

A

B

2) Cho nira duong tron (O), dudng kinh AB, 1iy diém C nam trén nira duong tron (O) (C khac A va C
khac B). Goi K 1a trung diém cta ddy cung BC. Qua B dung tiép tuyén véi (O) va cat OK tai D.

a) Chtng minh rang AC song song v6i OK.
b) Chting minh rang DC 12 tiép tuyén (O).

¢) V& CH vudng goc v6i AB tai H. Goi I 14 trung diém ctua CH. Tiép tuyén tai A ctia dudng tron (O) cit
BI tai E. Chimg minh ring ba diém E, C, D thang hang.
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Cau 5. (1,0 diém)

a) Tim s nguyén duong n dé ' B U nguyén to.

b) C6 bao nhiéu sé tu nhién n khong vuot qua 2025 sao cho #2025 ¢hia hét cho 6.
DAP AN

Cau 1.

a) DKXD: x>0

A

|
W +2)
|

3y
1

1
S +2) 3
=¥ 5
3Wr (v +2)
| =v 20(Do3Jx(yx +2)1>0. ¥y >0).

x<1

Az

20

0

Vay 0<x<l1 thi 3\/; )

B=J{x=3V +x=x—=3+x.

b) Ta co:
Cau 2.

a) Goi sb luéng lax (luéng); {
(ve N v>3)

= ATHE ey s , N ,
veNFx>4) va s0 cdy su hao trong moi ludng 1a y (cay)

Sau khi ting thém 8 luéng, mdi ludng giam di 3 cdy thi sb cay toan vuon la

Vi s6 cdy khi d6 giam so véi ban dau 1a 54 cay nén ta c6 phuong trinh

(x+8)v=3)=x1=54 )

Sau khi giam di 4 luéng, mdi ludng tréng nhiéu hon 2 cy thi sb cdy toan vuon la
(x=4)Nv+2) .
N G

Vi s6 cdy khi d6 nhiéu hon so véi ban dau 1a 32 cay nén ta c6 phuong trinh
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(x=4)v+2)=xr+32 @)
Tur (1) va (2) ta c6 hé phuong trinh:
(Y +8)y=3)=xr=54
{{.x' -4 v+2)=xr+32
W=3x+8yv=24=xyy=54
{ W+ 2x—=4y=8=x1+32

Ix=8y=30
2x=4y=40

x=5
(TMBK).

V=

=

N

Vay nha Hué dy dinh tréng 50.15 =750 (cay su hao).

xZz

b) Diéu kién: 4

Jr+l+Jdr=3=x" -4
Vy+1=2+4x=3=-3=x" -9
x=3 Hx—=3)

_+_
r+1+2 Jdr=3+3

=(x=3)x+3)

| 4
(x—3) + —(x+3) [=0
[xh'+l+2 JAdr—=3+3 J
x=3=0
l 4 _
+ Y+ 3
Jr+1+2 J4r=3+3

TH1: x — 3 = 0 hay x = 3 (Thoéa man)
TH2:
4
r+14+2 Jdr=343

: + : =x+3(")
Jr+l+2 JAr=3+3

3
X2 —
Véi 4 ta co:

VT

| 4 I 4 11 3 .
= + —+-—=—<—-+3Zx+3=)P
NXHI+2 J4x=3+43 2 3 6 4
Phuong trinh (*) vo nghiém.
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Vay phuong trinh da cho c6 mdt nghi¢ém x = 3.

Cau 3.
a) Vi mdi thé dugc danh sb khac nhau nén rat ngau nhién hai thé thi s ghi trén hai thé khong trung nhau.

30.29

=43

n

Khong gian mau c6 sd phan tir 1a 2
Cac sb nguyén td tir 1 dén 30142, 3, 5,7, 11, 13, 17, 19, 23, 29.
C6 10 két qua thuan loi.

2

Xéc suit dé 14y dugc hai thé ma tich hai s6 trén hai thé 1a mot s6 nguyén t6 1a 87 .

b) S6 phan tir ciia khong gian mau: 900.

Goi s6 cAn tim abea+h+c)4d

L d+h =4k +r el 230
ét !

X
ce 1)
THI: ' € ‘U‘B;,c()3céchchonc
. 1M
TH2: " € ‘1‘“',cé2céchch()nc
1 A L s, reil;2}
Goi A la tap hop cac so6 c6 dang 4k +r, )
re0; 3]

Goi B 1a tap hop cac sb ¢co dang 4k +r,
Goi X 1a bién c6 “sb 14y duogc c6 tong cac chir sb chia hét cho 47
Goi S 1a tap hop cac sd ¢ tong cac chit sd chia hét cho 4.

=2 A +3| Bl=2( 4 =7 =18
Khide: O =2 A+ B=2(4+ B)+ B=29.10+ B=180+ B
Tinh [B|

Néu ab ¢ dang a + b = 4k thi ta ¢6 22 s6

Néu @D ¢6 dang a + b = 4k + 3 thi ta c6 22 56
Suy ra: |B| =22 +22 =44
Khi doé: |S| = 180 + 44 = 224 suy ra n(X) = [S| =224

. 224 56
, s sy R i i P‘. ;(.] = —_ -
Xac suat dé so lay dugc co tong cac chir s chia hét cho 4 1a 900 225
Cau 4.
Trong AABP c6 AB=PB-tan BPA=(PQ+ OB)tan30",
Trong AAQP ¢6 AB = 0B -tan BOA = 0B -tan60’
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Ta co:

PO - tan 30" + OB - tan 30° = 0B - tan 6(0°

b= Tmig}: Tj]::;l.:}ﬁﬁ |

150+
AB = P_Q tan 30° tan 60" = T B =753
tan 60" — tan 307

Suy ra: ’ ~/_
vay 4B = 75\3m.
2.

A

a) Do K 12 trung diém BC nén OK 1 BC (1)
o
. CO=—4B o
AACB ¢6 CO la dudng trung tuyén va 2 nén AACB vudng tai C hay A€ L BC (2)

Tu (1) va (2) suy ra AC // OK (cung vudng goc védi BC)

b) Ta ¢6: AOCK = AOBK (c.c.c) nén ok =Bok hay Eop ='Bop

Xét AOCD vi AOBD 6 OC — OB; £0D =BOD . op chung

Nén AOCD = AOBD (c.g.c) suy ra Bcp=6BD ,; Bsp =90 (BD 12 tiép tuyén) nén Hep =90
hay OC LCD tai C.

Vay CD 1a mét tiép tuyén cta nira dudng tron (O).

¢) Goi F 1a giao diém ciia BC va AE.

B IH
AHBI ~AABE(g.g) = —=—
Ta co: EB  EA (3)
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B_IC
EB EF (4)

Tu (3), (4) vaIH = IC (gt) suy ra EA=EF

ACBI ~ AFBE(gg) =

Xét AABF c¢6 EA =EF, OA=0B

Nén OE la dudng trung binh cta tam gidc
Suy ra: OE // BF

Ma AC L BF 5y AC LOE

Suy ra AOE = EOF

Do do. AOAE =AOCE(c.g.c)= HAE =HcE =9
o do: e

Khi do: BCE +8CD =180
Suy ra 3 diém E, C, D thang hang
Cau 5.

2) Ta c6: et =0 (n""‘" —[)+”(”:-:'~ _l)+”_~_ n+1

Véin> 1 tacs (n’""" - l)E(n' —l)En" +n+1

Do d6- (”" ST+ l}:”" ol e s A +1>1

Nen 1 +n +1 1a hop sb

Véin=1thi " +1  +1 =313 nguyen

Vay n =113 gi4 tri can tim

L

b) Dit =6g +r.0 e .1.2.3.4.5].

Khi d6: /7 +2025 chia hét cho 6 khi 7 +3 chia hét cho 6.
Néur chin thi 7 +31¢,do do * +3 khong chia hét cho 6
Suy ra: € 1:3:5]

Véir=1thi 7 +3 =4 khong chia hét cho 6
Véir=3thi I 3 =30 chia hét cho 6

Véir=>5thi 7 +3 = 128 khong chia hét cho 6
Suyra:n=6q+3
Ma 0=n<2025=0<g <337,
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Vay co tat ca 338 so0 ty nhién n thdéa man dé bai.

SO GIAO DUC VA PAO TAO PE THI CHON HSG LOP 9 THCS
_THAI BINH NAM HOQC 2024 - 2025
PE CHINH THU'C Mén: TOAN HQC

Thoi gian: 150 phat
(Khong ke thoi gian giao de)
Cau 1:

1) Cho s6 thuc = \/Eq + ljﬁ T \/l 6 _‘Hﬁ . Tinh gid tri cua biéu thirc
=8y +13v —16x+31

=9 +19x =9
2) Bac An gui tiét kiém ngan hang s6 tién 1a 500 triéu dé)ng vo1 ki han mot nam. Sau mot nam bac An
mong mudn c6 s tién ca gbe va li it nhat 1a 530 tridu dong. Hoi 13i sudt ciia ngan hang tai thoi diém bac
An giri tién it nhét 13 bao nhiéu % trong mot nam, dé bac An c6 dugc sb tién nhu mong mubn?
Cau 2:
1) Trong mit phang toa d6 Oxy cho duong thang d: y =2x —2m + 1 (m la tham sb). Tim m dé duong
théng d cit cac truc Ox, Oy tai hai diém A va B sao cho ba dinh cua tam giac OAB nam trén mot duong

p=:

tron c6 ban kinh bang S \E (v6i diém O 1a gbe toa do).
2) Cho hinh vuéng ABCD, d¢ dai canh bang 24cm. Trong hinh vuéng d6 c¢6 danh dau 2026 diém phan
biét. Chirmg minh rang ton tai mot hinh tron c6 ban kinh bang 2cm chira it nhat 26 diém trong sé cac diém
O trén.
Cau 3.
A A — T Y v M = v s R S BRI
1) Gidi phuong trinh Ox =4y =660 +72x+20=(x l‘J(.n +2x :\)x.l'u.x +5
{H.r'j" +6xy =5y =—]
2) Gidi hé phuong trinh: (0% 2 =1
Cau 4.
Cho ba sb duong a,b,cthdamana+b+c=1va
a+h+c=lvia+bh>ca+c>hb+c>a.
Tim gia tri 16n nhit cua biéu thirc
4 4 4 a b ¢ |
M= + + + + + -

a+b bh+c c+a 2bc 2ca 2ab 2abc

Cau 5.
Cho tam gidc ABC nhon, cac duong cao AD, BE, CF cit nhau tai H. Goi M 1a trung diém caa HC, N 1a
trung diém cia AC, AM cit HN tai G. Pudng thing di qua M vudng goc véi HC va dudng thang di qua N
vudng goéc voi AC cit nhau tai K.

GA +GB +GH

1) Chirng minh A ABH dong dang AMKN va tinh OM - +GK- +GN-
ot
Jcosd+4cos B+ 6eosC < “T

2) Chiing minh
Cau 6.

Cho tam giac déu ABC, duong tron (O) tiép xtc voi ba canh AB, AC, BC lan luot tai ba diém D, E, F.
Diém M thudc duong tron (O), tiép tuyén tai M cua duong tron (O) cit cac canh AB, AC theo thu ty tai P,
Q (P#A.D.0O#AE)
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L 2 a3 s - . ,
1 Ké QH vuéng géc véi AP tai H. Chimg minh 411 +2AH -PH=AP-AQ .\ &
PO" + AP-AQ

AP+ AQ

khéng doi.
AP _AP-A40+C0
2) Ching minh BP BP+ (0

Cau 7:
Tim céc cip sd nguyén duong (x; y) sao cho FVEXEY chianétcho VT T 7 .
DAP AN
Cau 1.
1) Taco
v =329 #1245 + 16 =845 = J3+245) +J(1=5)
=3+ 2\5+1-5=4+5
Suy ra: —4=4/5 hay vy =8y +lo=5suyrax —8x+11=0.
p X —Sx 13 —16x+31 (v =Sy +11)+2-(x =Sy +11)+9 9
o =9y +19y =9 B .1'.(.1"' -8y +1 l)—(.x"‘ —8x+1 l)+2 2
Ta co:
3
P=—
vy 2

2) Goi s6 phan trim 13i sut ctia ngén hang tai thoi diém bac An giri tién 1a x (x > 0)
S6 tién 13i trong mot nam cua bac An khi d6 1 500x (triéu dong)

Ta 6 bét phurong trinh: 500+ 500x =530 hay x 2 0,06 hay v = 6%

Vay 131 sudt ngan hang tai thoi diém bac An guri tién it nhét 13 6% thi bac An c6 duogc sb tién mong mudn.
Cau 2.
1) Goi giao diém ctia duong thang (d): y = 2x — 2m + 1 vdi truc Ox, Oy lan lugt 1a:

2m—1
.4( m}} ;D).B{D:—Em+l].

2 —_
=11

‘.(JB = —2m+1
Suy ra: =
Goi I 1a tam duong tron di qua ba dinh O, A, B.
Vi tam gidc OAB la tam giac vudng tai O nén I 13 trung diém AB
AB | -
R=I4=IB=10=""=55, suyra A8 = 104/5.

Suy ra: 2

Vi AOAB la tam gidc vudng tai O, theo dinh 1y Pytago ta c6
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04"+ 0B = AR

2m—=1
2

+ =2m+1"=500

—(2m=1) =500

[ L

(2m—1) =400
(2m=202m+19)=0

—Cm
2) Chia hinh vudng thanh 81 6 vudng c6 canh 3
Theo nguyén li Dirichlet, khi chia 2026 diém vao 81 6 vudng thi ludn ton tai mot 6 chira it nhat

2026| ., 42 <
81 diém. Vi ban kinh duong tron ngoai tiép mdi 6 vudng dé 1a 3 . Do d6 duong trong

ban kinh 2cm ¢6 tim 13 tAm hinh vudng chita 26 diém trén chira toan b 6 vudng va chira 26 diém trén ta
c¢6 diéu phai chtng minh.

Céu 3.
py 6% =4 =662 +72x4+20=(x —D(x +2x=5)V2x +5
5
X2——
DKXD: 2

Phuong trinh d3 cho viét lai thanh:
(.1"‘ + 2y - 5)({11"‘ —16x— 4)= (x— l](.x"' + 2y = 5) 2x+5
(v +2v=5)| (6x —16v=4) = (x= V2 +5 | =0
¥ +2r=5=0 hoac (63" —=16x=4)=(x = 1)Y2x+5=0
+THL: X+ 2x=5=0hav(x+1Y =6=0
Hay (Y +! +J6)x+1=+6)=0
Hay ¥ =1~ Jo (khong théa man) hogc ¥ =1+ Vo (thda man)
s i, (00 —16v=4) = (x=IW2x+5=0
Hay Oy =loy=4d=({x=1)2x+5 D
Céch 1: Binh phuong hai vé cua phuong trinh (1) ta ¢6
360 =192x + 2081 +128x+16=2x +x =8y +5
3o =194y + 207 +136x+11=0
(93" =26x=11)(4x" =10x=1)=0
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, . . [3£ 2467
Oy =26x=11=0thix=——"nv—
+Néu 9 (théa man DKXD)

i . S+429
4y =10y =1=0thix=—7—
+Néu 4 (thoa min DPKXD)

13+24067 5=+f29
= VA -
9

4 (thoa man)
[3+2467 S—=+29
= W
9

Thit lai ta thiy

. Iv=———— vaxy=+6-—1.
Vay phuong trinh da cho cé nghiém -

—_ P L TP
Cich2: Dat ¢ =¥ ~LO=N2V+3620) 4 b ong trinh (2) tré thanh
2.(3{;" —h")=uh havoa™ —ab—=2h" =0 hay(3a = 2b)(2a +b) =0

+3a=2b, tic la
Ix=3=22x+5 ha}-'{
‘= 13 +2467

Suy ra: . 9 (thoa man)
+b=-2a,tucla

y=1 =l
| —x=+2x+5 ha}-"]l’ ‘ hm-’{

=1 | yel
) 1av i _
Oy =18y +9=8x+20 "~ |9 =26x—=11=0

4y =8y +4=2x+5

Suy ra: 4 (théa man)

Vay phuong trinh c6 nghi¢ém -
{S.x"j" +6xy =5y =—|
AP -7 2 _
2) Gy =2y =1

Xét y = 0, h¢ phuong trinh v6 nghi¢m

3
Xét ¥ #0 , chia cd hai vé cua hai phuong trinh ctia h¢ cho Y , ta duoc
[ .5 -
By oy ——=—
Voo
4
. 2
o ——=—
8 |
@
i =+3—5v=—y
2x=u.—=viv#£0) 2 A :
5 I A . ~ , \ M= v=Y
bat : , hé phuong trinh (I) trén tr¢ thanh

i +3u—=5v=2v-=13y w=7v—=6u (1)

. _ hayy . _

pp=2v=y vV=3=2v (2)
Suy ra '
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Lay (1) — (2) ta duoc

2

Vi '
1

2x=—

Tra lai bién cil, ta 6
6x—4x=8x" hay 8x =2x=0

Hav 2x (4.1"" - l)= 0

1 1
X=— X==—=
Hay x = 0 hodc 2 hoic 2
Vi x = 0 thi khong c6 gia tri y thoa man
1
X=—
Voi 2 thi y = 1 (thdéa man)
|
X =——
Véi 2 thiy=-1 (théa man)

Cau 4.

Tir gia thiét dé bai suy ra

uigeli.xyz

i i v Y 3y
H"+m'+1'"+9=[n+ ]+ +9>0

nénu=v.

(v;v) e {(
Vay hé phuong trinh da cho c6 nghiém -

]

Y, thay vao phuong trinh (2) cua (I), ta dugc

l
l=a+b+c>a+a=2a hayﬂ{w{;

|
O<hc<—
Tuong tu, 2,
4 4 4 a h ¢ I
M= + + + —
Ta cb: a+bh b+c c+a 2bc 2ca 2ab  2abc
4 4 4 a+b +c (a+b+c)
=+ —+——+ -
l—¢ 1=a 1-=h 2abe 2abe
_ 4 + 4 4 ab+bc+ca
l—¢c 1=a 1=h abc

4 4 4 [l I 1
= + + —+—+—
a b«

TENE
l—a « |-h b | —¢

Cl=c¢ l—a l—ﬁ_

4 | .
——=<l8a=3
Taching minh |—d @ (1)
i =1 .
T _3<18a—6
d-(l=a)

Hay

4

l

¢
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i =1 = =91 =) ]m}.r“,r_r](u-‘ +iv 1 +¢J)=D
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3a-+2a-1
— < 06(3a-1)
(il =)

Ga—Dla+1)
Ca=Da+h _ ¢ 30-1n<0

il =d)
+1 .
Ga-D 2 6 |<0
(d-(l=a)
S
Ba—1). 2=t
(il =a)
{Eff—l]"’{jfi—l]
T—a) <0 (J<a<l
Hay a-tl=a, (dung vi 2)
40 P
——<18h=3 (2)va ——<18¢-3
3 .

l—c ¢ 3)

DT — i Do = | R N Q= C

Tuong tu ta co: | =b

) g=h=c=
Dau “=" xay ra khi

'._.ul [a—

a=h=¢c=
Vay maxM = 9 khi
Cau 5.

l

fyvi KM LCF.ABLCF o vy aB

Tuong tu ta ¢c6 KN // BH suy ra HBH =KM
Lai c6 M 1a trung diém cua HC, N 1a trung diém cta AC
Nén NM la duong trung truc cua AAHC

Suy ra: NM // AH ma KM // AB nén @"LH = l?!_""*-"\'lfK

Ll i =y

Xét AABH va AMKN ¢6 {@4 H =g
Suy ra: AABH ~ AMKN (g — g)
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Goi G’ 1a giao diém cta KB va HN
'Gr."‘l'h': _ ‘l'hK _ U"'- l

Vi KN // BH theo dinh Iy Thalestaco G'H  BH — AH 2

Suy ra: G’ 1a trong tam tam giac AHC

Suyra: G = G' taco GA=20M.GB=2GK.GH =2GN,
GA +GB +GH _8GM +8GK +8GN _q

Taco: GM +GK +GN° CM +GK +GN°

2) Ta co: a=BC=BD+DC=h-cosB+c-cosC

h -
|=—.cosC+-cosB
Suy ra: d 4
h i i ¢
l=—-cosd+—-cosh |I=—-cosC+—-cosA4
Tuongtu’ {I {I b -l' ?
Suy ra:
29 h - h 7 9 (a '
—=4-[—-C0$C+t—-COSB)+—-COS.4+L-COSB+—-(L-CGSC+(—*CGS.4)
4 a a C ¢ 4 \h )
h  9¢ 4e  a 4h  9g
=(—+—{)- c05.4+(—{+ L)«ms B+(—+—f)-msf
¢ 4b a a 4b
z3-cos A+4-cos B+6-cosC
[ h B Q¢
¢ 4b 4h" =9¢"
4w , .
) S havq 4c" =a°
ol C P .
4;} ~ ';;}”' I.{"I‘h =g['.|"
Déu“=" xayrakhi L @ 4P (khong xéy ra)

29
J-cosd+4-cosB+6-cosC < =—,
Do d6: 4
Cau 6.
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1) Ta cé: 24H +2-AH -PH =2- AH -(AH + PH)y=2-AH - AP

Ap dung hé thirc canh va goc vao tam gidc AHQ vudng tai H c6
. AOQ
AH = AQ-cos A= AQ -cos6l = TQ hay2AH = A0

S 2AH +2-AH-PH =2-AH -AP=AP-AQ
uy ra:

PH* = (AP = AHY =[.4P-£) = AP = AP- 4O+ %

Ta co:
3. A0°

OH =A0-sinA=A0-sin6l" = 40)- é suy ra OH " = 2

PO =PH + HO = AP —AP-AQ+ AQ"

PO+ APAQ= AP + A0

PO+ AP-A40 1

Dodo: AP +AU (khéng déi)

2) Ta co: BP=AB—-AP.CO=AC-A0=A4B- A0

AP=AQ+CO=AP-AQ+ AB-AQ0=AB+ AP-2.40
BP+CO=2AB—-AP—- A0

Vi tam giac ABC déu c6 O 1a tim dudng tron ndi tiép va D, E, F 1a tiép diém cua (O) voéi BC, CA, AB
nén D, E, F 1an luot 1a trung diém ctua BC, CA, AB.

Ta co:

PO = PM + MQO=PF +QF = AF = AP+ AE = AQ
=2 AF AP =AQ = AB— AP = AQ
Mit khie PO° = AP* = APAQ+ 40"
(AB = AP —AQY = AP* — AP-AQ + AQ'
AB + AP+ AQ* =2 AB-AP=2-AB- AQ +2- AP - A0
= AP = AP- AQ+ AQ"
AP-(2-AB= AP —AQ)= AB* — AP* +2-AP-AQ =2+ AB- 40
AP -(BP +CQ) =(AB— AP)-(AB + AP =2 - AQ)
AP -(BP +CQ) =(AB = AP)-(AP = A0 +C0)
AP -(BP +CQ) = BP -(AP—AQ +CO)
AP AP—A0+CO
BP  BP+CQ
Cau 7.
Vi (.1;1" +.1'+?)| (.1".1'+ .1'+.1') e (.1;1" + v +?)| (.1".1" +.1;1'+.1") 0

v+ = .1'(.1;1': + v +?)+.1': —7x

N+ v+ ”}| (.1': - ?.1')

Lai co:

Suy ra:

Lai co:

Do do:

(dpcm)

Mit khac (2)

Tu (1) va(2) suyra (
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x,vezZ’ nén (.1;1"‘ +.1'+'.?):>(I1--‘- _7_1-)

Ma
Do db: Vv =7x20
C =Ty =
THI: ¥ v =0
Dit v=Tk" UPILE"'» hiy =7k

W v+ T7=343 +Th+7

Khi d6 ta ¢ {1 VHx+ =343+ 7k + 74

Yv+x+y=fk- (.1'1"‘ +x+ 1')
Suyra: ' : '

' =Tx< 0

(théa man)
TH2: -
Suy ra: (l'l + v+ )| ( X _.I"") suvra /x> v —r El'l + v+ =00

; * e 11-21
Suy ra: <7 ZVEZ s, VE2]

W+ v+ T7=x+8

£ Véiy=1 thi {1 VYHrx+y=x+ar+1

(x+8)] (.1"‘ +x+ l)= Xx+8)=T7(x+8)+3

Khi do:

= . 1) ||;'_|'—-'—||
Suy ra: (x + 8) | 57 nén V+SEUGT) iyt 8> gnen VT ENST]
Do g, ¥ € {11:49

{1'1"‘+.1'+? =4x+9
2 . o} 2 ) 5
FVoiy=2th KV HIHYy=2rdastl
Khide: (Fv+9) (2 +x+2)
(A + N[ (163" +8x+16)=4x(4x+9) = T(4x+9)+79
(4x+9) 79 . 4dx+9el/(79)
nen
35
X=—
Nén 4x + 9 = 79 hay 2 (loai)

(o) € {(1 L 1:(49:1:(7h 2 7k )}

Suy ra:

Do d6: madx +9>9

Vay voi ke N*.
PHONG GD&PT KY THI CHON HSG LOP 9 CAP HUYEN
THI XA SA PA NAM HOQC: 2024 - 2025
Mon: Toan
PE CHINH THUC Thoi gian lam bai: 150 phut

(khong ké thoi gian giao dé)

Cau 1 (5,0 diém).

P—”EH x+2 e+l

- - (x>0x#l)
1.1. Cho biéu thirc: =1 ‘\/T -1 x+ \/T +

a) Rut gon biéu thic P
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§)
, q O=—+ Jx.
b) Tim gia tri 16n nhat ciia biéu thirc: P
1.2. Cho a, b, ¢ 14 céc sb thuc duong thoa mén didu kien @ +0 +¢=1=2Vabc

Tinh gia tri ctia biéu thuc:

M = Ja(l=b)(1=c) + Jb(1 = )1 = a) +Jc(l —a)(1 = b) = abe + 2023,
Cau 2 (2,0 diém).

Tir cac chir s6 0; 1; 2; 3; 4; 5; 6 ngudi ta lap ra ngau nhién mot s6 tu nhién co hai chir s6 khac
nhau. Tinh x4c suat dé 1ap duoc so 1é.

Cau 3 (2,0 diém).

Trong mot ki thi tuyén sinh 16p 10, hai trudng A va B ¢6 tong 252 hoc sinh dd vao 16p 10 va dat li
1¢ 46 1a 84%. Tinh riéng truong A ti 1¢ d6 1a 80%, tinh riéng truong B ti 1¢ d6 1a 90%. Hoi s6 hoc sinh du
thi 16p 10 ciia mdi trudong 1a bao nhiéu hoc sinh.

Cau 4 (2,0 diém).

, , ey T e T e T Y 47
4.1, Tim gia tri nho nhét cia biéu thie 1 =~ T2V 20 +2v =2y +1042,

42.Cho 920020 404 man: @™ +b° <2 Chirng minh:

H\/SH{H + 2h) +f?J3~ﬁ{ﬁ +2a0)<6
Cau 5 (3,0 diém).
5.1.Véia, b la cac s nguyén. Chimg minh ring néu 4 =8¢ “+6ab=22D" chia hét cho 5 thi @ =’
chia hét cho 5.
5.2. Tim nghiém nguyén duong cua phuong trinh sau:
(x=v)2x+ v+ 1 +9(v=1)=13

Cau 6 (6,0 diém). Cho nira duong tron tdm O dudng kinh AB. Goi C 1a mét diém nam trén nira duong
tron (O) (C khac A va B). Goi H 14 hinh chiéu vudng goc cua C trén AB, D 1a diém ddi xtmg cta A qua C,
I 1a trung diém cta CH, J 13 trung diém cua DH.

a) Chtrng minh: 1J song song véi AD.

b) Chung minh: El‘f--’r = EB H

¢) Chimg minh: ACJH ddng dang véi AHIB.

d) Xac dinh vi tri cia diém C trén nira dudng tron (O) dé AH + CH dat gia tri I6n nhét.
DPAP AN

Cau 1.

1.1. a) Ta co:
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_J?H T+ 2 Jr+1

_-x—l_xJ?—l_x+J;+l

p= J?H B r+2 B \/?+l
(Mr+D(r =1 Jy =1 x+v+1

P

po_ 1 _ Y42 A+l
Joi=1 =D+ +1) xv+Jr+1
P 4+l ~ X+2 (WD =1
(W =Dix+x +1) (W =Dx+Jx +1) (+x + D =1)
P=A+JT+[A 2—x+1

(Vx =Dix+x +1)
P Jx =
(N =D(x++x +1)
(=1

P=

(Wx =Dix+/x +1)
P=—"‘G

I+J?+l

P=—"‘/"_'
Vay _1'+ﬁ+[ véi .1'>0._.1‘#1.
b) Ta co6:

2 —Jx
)=+ x=2:P+fr=2——+x
¢ F v+ +1

2{.1'+\/.?+H
)=+x - -
‘ &
Q_.x-—jr;_x-hﬁﬂfj
Jx
Q__x--z_x--zﬁ-z
Jx
Q_—.r—ﬁ«/.x_'—ﬂ
Jx
il
)=—| Sy +-=+2
0={ S+ 7+2)
2
Jr>0=> =20
Vi \/T nén theo bat dang thirc Cauchy, ta co:
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Dau “=" xay ra khi:

Vay Qs ==2V2=2 i chikhix =2

1.2. Ta co:
a+b+c=1=2Jabc
H+h+t'+2m=l
fH-Em:l—ﬁ—t'

Ta co:

-JH{ =Mil=c)= -\/ff{ |—h—c+bhe)= \/H{H + 2N abe + be)

= -JH: + Eum-{r iahe = \!{ a+~Jabc)
=a+~Jabc(a.b.c>0)
Hoan toan tuong tu, ta co:
\/h{l —cNl=a)y=h+ m
Jetl=a)1=h) =c +Jabc

Twr 3 danh gia trén, suy ra:

M=a+b+c+3Jabe =~Jabe + 2023
M=a+b+c+2Jabc+2023
M=1+2023=2024

Vay: Vi cac gia tri duong ciia a,b,c thoa man dé bai thi M = 2024,
Cau 2.

*Khong gian mau:
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Hang chuc c6 6 cach chon

Hang don vi c6 6 cach chon
Suy ra: n(Q2) = 6.6 =36
*Goi A 1a bién ¢ “S6 duge chon ngﬁu nhiéu 1a b 16
*Ta co:
- Hang don vi ¢6 3 cach chon: 1 ;3 ; 5.
- Hang chuc c6 5 céch chon (trur di $6 0, s6 da chon & hang don vi)

Suy ra: S6 cac két qua thuan loi cho bién c6 A 1a: n(A) = 3.5 =15

-._.

—
i
e
—
[
)
[

Cau 3.

oy A R _—" N . (a,he NF)
Goi s0 hoc sinh ¢ truong A va B 1an luot 1a a va b (hoc sinh)

*Ta co:
- Tong s hoc sinh & ca 2 truong 1a: 252 : 84% = 300 (hoc sinh)
Hay: a+ b =300 (1)

_ 4
i N srx}rf'fu‘ i=—=u
- S6 hoc sinh d6 vao 16p 10 cua truong A la: 2 (hoc sinh)
9
, . 90%b=—b
- S hoc sinh d& vao 16p 10 cua trudng B 1a: L0 (hoc sinh)
- Tong sb hoc sinh d6 vao 16p 10 cta ca 2 trudng 1a:
iff +—h=252
5 10 (hoc sinh) 2)

a+h =300

7 (_J

—i+ —h=252
*Tu (1) va (2) ta c6 hé phuong trinh: .
Gidi ra dugc: a= 180 ; b= 120 (thoa DPKXD)
Vay: Truong A c6 180 hoc sinh thi vao lop 10.

Truong B c6 120 hoc sinh thi vao 16p 10.
Cau 4.
4.1. Ta co:
P=(x"+)" +1+200+2v+2v)+(0" =4y +4)+1037
P=(x+v+1) +(y=2) +1037 21037
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Y+v+1=0

S |
A e ) . V===
Dau “=" xay ra khi: { :

Suyra:x=1;y=-2.

=1037

vay D Khi va chi khix=1;y=-2

4.2. Ta c6 bat dang thirc phu:
2 (H: +h"')2 (a+h)
4z(a+by
Theo bét déng thirc Cauchy, ta co:

da+ 2h

Jala+2h) £ 2a+h

af3ala+2by <aCa+0)y=2a +ab (1)

Tuong tu, ta co:

ayfda(a+2b) <2 +ab )

Tu (1) va (2) suy ra:
VT <2a° +2ab+ 20 =(nf"' + b )+ (a+b)y €24+4=6

Vay: Bét dang thirc duoc chimg minh.
Dau “="xay rakhi:a=b=1
Cau 5.
5.1. Taco:
(8a” +6ab—22b")i5
[5 (H: +ab=4b )+ (3”: +ah=2b }55
(EH: +ab=2b )55
(a+Db)3a—20):5
Trudng hop 1: a+ b chia hét cho5
a=-=h{mod?3)
a =h"(mod3)

a —h:s

Trudng hop 2: 3a — 2b chia hét cho 5
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g =2h(mod3)

Sa=2{a+b)mod3)

Na+h):5(mod3)

a + b chia hét cho 5 (quy vé truong hop 1)
Vay: Ménh dé dugc chirng minh.
5.2. Ta co:

(x=v)2x+v+1)+9v=1)=13
(x=v)2x+v)+x+8y=22
(Y= 2x+v)=3(x+ V) +32x+v)=15=7

(x=v+3)2x+v=35)=7

vi (X 3 =) =T v+ 3va2x +y— S thude che ubc ciia 7 ma U(7) = {1: 7: -1 -
7} nén ta c6 bang sau:

X—-y+3 1 7 -1 -7

2x+y-5 7 1 -7 -1

X 10/3 (loai) 10/3 (loai) -2 (loai) -2 (loai)

y 16/3 (loai) -2/3 (loai) 2 8

Vay: Phuong trinh da cho khong c¢6 nghi€ém nguyén duong.
Cau 6.

a) Nhan xét: I 1a trung diém CH, J 13 trung diém HD (gt)
Suy ra: 1J 1a duong trung binh cta tam gidc HCD.
Suy ra: 1IJ // CD nén 1J // AD

b) Ta co: e =HcH (cang phu Hep )(1)
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Taco: 1J//CD nén 1J // AC suy ra EH = Q‘(:H (so le trong) )
Tur (1) va (2) suy ra: B =BpH

¢) Ma d& dang thdy: Wor =BHI =90

ey ACJH ~ AHIB(g.g)

s X+ )y <2+
d) Ta c6 bat dang thire phu: { Y) ( ' )

(AH +CHYy <2(4AH" +CH")=24C
Dau “=" xay ra khi: AH = CH
Suy ra: H thudc trung tryc AC
Ma OH = CH nén O thudc trung truc AC
Nén: OH la trung tritc AC
Ma: A, O, H thang hang nén O = H suy ra C la diém chinh giita ciia cung AB
Do d6: AH + CH = 2R

Vay: Khi C 14 diém chinh giita ctia cung AB thi AH + CH dat gia tri 16n nhat.

SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI
BINH PHUOC CAP TINH THCS NAM HOC 2024 - 2025
PE CHINH THUC
Mon: Toan
(Dé thi c¢é 02 trang) Thoi gian: 150 phat (khéng ké thoi gian giao dé)

Ngay thi: 15/02/2025

Cau 1. (5,0 diém)

jr'r_'."-_h\llf?'-:' “JIrT'j , ] 1
I.Chobiduthic ~ T-¥r=2 ol Jr-2 g az0=d

b

a) Rut gon biéu thuc P.

b) Tim * nguyén dé biéu thic P nhan gi4 tri nguyén.

= — 5 i g s .2 )= (= Sa—45)
2.Cho "~ ‘"IIH o3 'Jﬁ 25 . Tinh gia tri cua biéu thirc o= )

3. Cho ba s6 thuc *+7>7 khac 0 thoaman * """ == 0. Chtng minh rang:
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(v+y—z) +{y+z—x) +(z+x—y) _
o — =) 4 vz —x) 4 zlx —_1'}'~ oy Lo

Cau 2. (5,0 diém)

1. Giai phuong trinh * ¥~ 1= 3= 2x el
| CHxv+3=y 42 (1)

A3 x—v+2)=3v (2
2. Giai hé phuong trinh “ . ][ _ )=3 )

3. Mot bé nuée (ban dau chwa co nuée) duoc cung cip nudce boi ba voi. Biét rang néu timg
voi cung cAp nude cho bé thi voi thir nhat s& 1am dy bé nhanh hon voi tht hai 10 gid, voi thi ba
lai 1am day bé nhanh hon voi thir nhat 8 gid; con néu voi thir nhat va thtr hai ciing cung cip nudc
cho bé thi thoi gian dé chiing 1am diy bé bang véi thoi gian voi thir ba 1am ddy bé. Héi néu ca ba

vOi cling cung cap nudc cho bé thi ching lam diy bé trong bao 1au?

Cau 3. (5,0 diém)

Cho nira dudng tron (O, R) dudng kinh AB. Goi C 1a trung diém cua doan thang 40. Puong
thang a vudng goc véi AB tai C, cit nira dudng tron (O; R) tai 1. Trén doan CI lay diém K bat ky
(K khéng trung v6i C va I). Tia AK cat nira dudng tron (O; R) tai M. Tiép tuyén cta nira duong
tron (O; R) tai M cat dudng thang a tai N, tia BM cit dudng thang a tai D.

1. Ching minh: Tt giac ADMC noi tiép va tam giac MNK 13 tam giac can.

2. Khi K 14 trung diém ctia doan thang CI, tinh dién tich tam gidc ABD theo R.

3. Ching minh rang khi K chuyén dong trén doan thang CI (K khéng trung véi C va I) thi
tam dudng tron ngoai tiép tam gidc AKD ludn nam trén dudng thang cb dinh.
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Cau 4. (2,0 diem)
1. Mot cde thuy tinh c6 mat trong dang hinh try véi chiéu cao bang 15 cm dung ddy nudc va
thé tich nudc chira duoc trong coc bang 2407 ¢m’. Nguoi ta tha vao cde mot vién bi sat hinh ciu
¢6 ban kinh bang ban kinh ddy mit trong ctia cdc nudc, vién bi sat ngap toan bd trong nudc. Tinh

T3,

thé tich nuée bi tran ra khoi cde. ( 14 , két qua lam tron dén hang phan chuyc).

2. M6t hop dung 100 vién bi c6 cung khoi luong va kich thudc, trong d6 c6 35 vién bi mau
d6, 25 vién bi mau xanh va sb con lai 1a bi mau vang. Ban An ldy ngdu nhién mét vién bi roi bo

lai vao hop.
a) Tinh x4c suat dé ban An lay dugc vién bi mau vang.

b) Ban An dugc me cho thém x vién bi mau xanh vao trong hop. Tim x, biét rﬁng khi do
|

xéc suat dé ban An lay duoc vién bi mau vang 1a 3.
Cau 5. (3,0 diém)

1. Giai phuong trinh nghiém nguyén: da7 4 Sr—2=0xv+ 9y

2. Cho ba s6 duong “?+¢ thoa man @+ +¢=1_Tim gia tri 16n nhét ciia biéu thirc:

e Thi sinh khong duoc su dung tai liéu.
e Gidam thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI
BINH PHUOC CAP TINH THCS NAM HOQC 2024 - 2025

Mon: Toan
Thoi gian: 150 phat (khéng ké thoi gian giao dé)
Ngay thi: 15/02/2025

PAP AN
Cau Pap an
p .1-—{'|~,4|"?|51J;121 1 ol
Cﬁlll 2 - . . . AT
Goa |1 Chobidutiie V=2 Wil Vo2 g vz 02

a) Rat gon biéu thic P .

_ooeis o2 .
v=r-2 el Jr-2 o (rz0z4y

N I S A T A N O N
TEOE ) ) ) (o))
v—oNr e Sir—difrilin—Jr-2  dv—oir

(Ve 1)(Vx-2) (re)(da-2)
A
C(Vren)(Vr-2) Ve

.Ir‘

b) Tim * nguyén dé biéu thitc 2 nhan gia tri nguyén.

_ 3y _3Ww43-3 3

Sl o+l NOES
P nhan gié tri nguyén khi V¥ +1 13 wéc cia 3
Ma VX150 pag Vx+1=1 po5c Vx +1=3
Do d6, ¥ =0 (nhan) hodc X =4 (loai)
Vay: Khi ¥ =9thi P nhan gia tri nguyén.

jr'!

2.Cho "~ VI4-0J5 1o 1 245 . Tinh gi4 tri cta biéu thirc:
O=(x'-5sx-4a5)"

Ta co: ©= V=05 10125 5 JB-5) (V5 1)
=3- J'E ! J—E Fl=4
(.i'=|'l_1- _5.4_45}“:; _ [:_]}:m .

Thay ¥ = 4 vao biéu thirc 0, ta dugc: -

3. Cho ba sb thuc *Y>“khic 0 thoa min x+y+z=0 Chtng minh rang:

uigeli.xyz Trang 73



uigeli.xyz

Cau Pap an

[ _1'—_:}.\ (1 :—‘.1'}.\ + [+ .T—_l'}a _3
x(y—z) +ylz—x) +z(x—») +x=

.'l.'; } _1'L=I::.'l.' I 1}—3.,1[., } _1'}:[:—:}1—3.'{1'[:—:} (Vi X+ .ll' 7= D)

Ta co:
Do d6: 4+ = 3ns
(x _1'—:}; AN :—.'r}; (= .'-.'—_1'}; _ (2= ' [:—1_1'}; i [:—ﬁ.x'f

vly—z) 4 _1'[::—.'5'}: - :[:.r—_r}: bz et v)rs(pd o)z (vt )=S0z

—H(.'r" Ptz :l 24z

—NC—-ns—-xns—50c 0 -8z

3

Cau 2 1. Giai phu’orng trinh 4 r—=1= 3\;’.1"‘— 274 -1 :

(5,0 ) ‘ A
Xét phuo'ng trinh rHx—l= F\frl. -2+ 2x—1 (1)
Pidukien © —2v + 2u—1=20

'_'.,'— ] .'l.':— X ] . = (l
Suy ra [' }( -'

Suyra ¥ 21 (vi

—x+1)+2(x=1)- 3J[j.-- —1) (=i 1) =0

Tu (1), ta co: =

j_ ;T_ 1

Dit

1
t=1 (nhan) hodac 2 (nhén)
+Vé6i =1 taco:

t

2 (thoa mén diéu kién)

Vay phuong trinh c6 2 nghiém la |
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Dap an

2. Giai h¢ phuong trinh '

Bién d6i phuong trinh (1), ta dugc: * 'Y thay vao (2) dugc:

(1P +2y—x)(x—p+2)=3p

_1'(3 —(x —_1'J—|[E +(x —_I'J—I =31 *)

Xét V=0 thay vao (1) ta duge ¥ +3=0 (v4 nghiém).
xét V*0. Phuong trinh (*) tr¢ thanh:

|__?' —{.1'—_1']-”_3 +|[.r—_1']-| =3

4—(x —_1']: =3

x=v=1jo5c ¥—V=-1

Trudng hop ¥~V = L Thay vao (2), ta dugc:
v —x+4=0 (v4 nghiém)

Truong hop ¥~V ~ -1 Thay vao (2), ta dugc:
x*=3x=0

x¥=0 hoge ¥=3
X=0 suyra y=1 x=3 suy ra y=4
Vay hé phuong trinh c6 nghiém la (0;1) va (3;4)

Mot bé nudc (ban dau chua co nude) duge cung cap nude boi ba voi. Biét rang néu
timg voi cung cip nudc cho bé thi voi thir nhat s& 1am day bé nhanh hon voi thir hai
10 gio, voi th ba lai lam day bé nhanh hon voi thir nhat 8 gio; con néu voi thir nhat
va thr hai cung cung cap nudc cho bé thi thoi gian dé chung lam day bé bang v6i thot
gian voi tht ba 1am day bé. Hoi néu ca ba voi ciing cung cip nudc cho bé thi ching
lam day bé trong bao 1au?

Goi thoi gian voi thit ba lam day bé 1a 7 (gi0), £> 0
Thoi gian voi thir nhat lam day bé 1a £ + & (g10)
Thot gian voi thir hai lam day bé lat + 8§ + 10 = ¢ + 18 (gi0)
7 l - + l - 9
Mot gid, ca hai voi thir nhat va tht hai chay duge:  +8  +18 bé nuée
1
Mot gio, voi thir ba chay duge: ! bé nude.
Theo dé bai, ta c6 phuong trinh:
I I I

(+8 t+18
(t+18) e+ (t+8 ) =(r+8)(t+18)

=144
t=12 (nhan) hoic t=-12 (loai)

| | | | | | |
fot+s r+ls 120 200 300 6 pé nude.

Trong mot gio, ca ba voi chay duoc:
Vay néu ca ba voi ciing cung cdp nude cho bé thi sau 6 gio s& day bé.

Cau3

Cho ntra dudng tron (O, R) dudng kinh 4B. Goi C 12 trung diém cia doan thang
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Cau

|  Papan/ [ [ =\

(5,0 d)

AO. Puong thang a vudng goc voi AB tai C, cit nira duong tron (O, R) tai 1. Trén
doan CI lay diém K bat ky (K khong trung véi C va I). Tia AK cit nira duong tron (O;
R) tai M. Tiép tuyén ctia nira dudng tron (O; R) tai M cit dudng thang a tai N, tia BM

cat duong thang a tai D.

1. Chirg minh: Tt gidc ADMC noi tiép va tam giac MNK 13 tam giac can.

2. Khi K 13 trung diém ctia doan thang CI, tinh dién tich tam giac 4BD theo R.

3. Chimg minh rang khi K chuyén dong trén doan thang C/ (K khong triung véi C
va [) thi tim dudng tron ngoai tiép tam giac AKD ludn nam trén dudng thang cd dinh.

Hinh vé

1. Ta c6 AMB=90"(g6c noi tiép chén nira dudng tron) suy ra AMD=90'
ACDH=90" (gt) ,
Suy ra tr gidc ADMC ndi ti€p dudng tron.

Ta co: YMA+ AMO=90" 4MO="M10 (tam gidc OAM can tai O),
MACG+ MBA=90"

AMB =90 (g6c ndi tiép chefm nira duong tron); KCB=90" (gt

Suy ra tir giac CKMB noi tiép

Suy ra VAM =MBA (cung bu véi CKM ) (2)

Tir (1) va (2) suy ra VWA =NEM

Suy ra ANMK can tai N

2 Tl
1 —or —oc = g -2
2. Xét tam giac OCI vudng tai C ¢ 4+ 4
3
IC = R:’_

Suy ra: -

KC="2 7
Suy ra: 4 (vi K la trung diém cua IC)

3
BC=AB-AC=2R —£= ﬁ
Mit khac: 2 1
Xét AMKC vy ADBC ¢,
ACK =DChH= "}[]‘I , J.l{\(- = JF}B(- (Cl‘mg phu V(’)’l @AB)
Suy ra: AKC @dng dang vai APBC (g.g)
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Dap an

AC _KC

Suy ra: PC B
ACCER | R

De = = —.
KC | 2

IR R3 .
EY et

ABDC  2R.RA3 .
_ABDC _ f{fw’_:f{_ﬁ
2 (dvdt)

Suy ra

| ]

3. Pudng tron ngoai tiép A4KD cit duong thiang 4B tai E

T gidc AKDE noi tiép nén PEA=AKC (cing bu véi @KD)

T giac CKMB ndi tiép nén -15M = AKC (cung bu voi CKM )

Suy ra DEA="ABM

Suy ra ADEB cén tai D

Suy ra duong cao CD ciing la duong trung tuyén

Suy ra E va B d6i xtng v6i nhau qua C

Suy ra E ¢6 dinh (do B va C ¢6 dinh)

Do 4, E ¢b dinh nén tim dudng tron ngoai tiép A4KD nam trén duong trung truc cla
AE (cb dinh).

Cau 4
(2,0 d)

1. Mot cdc thuy tinh c6 mat trong dang hinh tru véi chiéu cao bang 15 ¢m dung day
nudc va thé tich nude chira duge trong cde bang 2407 e¢m’. Nguoi ta tha vao cde mot
vién bi sat hinh cu c6 ban kinh bang ban kinh ddy mit trong ctia céc nudc, vién bi sit
ngap toan bo trong nudc. Tinh thé tich nudce bi tran ra khoi coe. (7~ 3,14 , két qua 1am

tron dén hang phan chuc).

Goi ban kinh day mit trong cta coc nuée 1a r (cm), 7> 0
Theo d& bai ta c6: 7 -15= 2407
Suyra =4 (cm)

: ) L ot = 31447 = 200,96 =201 (em’

Theé tich cua vién bi sat la: f )

Do thé tich nudce tran ra khoi coc bang thé tich vién bi nén thé tich nude tran ra khoi
coc 1a 201 (cmt’)

2. Mot hop dung 100 vién bi ¢6 cung khdi lugng va kich thude, trong d6 c6 35 vién bi
mau do, 25 vién bi mau xanh va sb con lai 1a bi mau vang. Ban An léy ngﬁu nhién mot
vién bi rdi bo lai vao hop.
a) Tinh xac suat dé ban An liy dugc vién bi mau vang.
b) Ban An dugc me cho thém x vién bi mau xanh vao trong hop. Tim x, biét
1

rang, khi d6 x4c suét dé ban An ldy dugc vién bi mau vang 1a 3.

a) S6 vién bi mau vang trong hop 1a: 100 — 25 — 35 = 40 vién
40 2

X4c suit dé ban An léy duoc vién bi mau vang la: 100 5
b) Tong so vién bi trong hop sau khi thém x vién bi mau xanh la: 100 + x
40

Xac suit dé ldy dugc vién bi mau vang la: 100+x
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Cau Pap an
40
Theo dé bai ta co: 100+ ¥ 3 guy rax=20
(g?)“; 1. Giai phuong trinh nghiém nguyén: A7+ Br—2=0xp 4 9y

4 8x—2=0x+ 9y

(2x43) —2(2v+3)-5=31(2x+3)

(2x+3)(2x-3v+1)=5

TH3: [2¢-3y+1=1 suy ra 1 3 (loai)
(2¢43=-5 [x=-
THa: | 2¥-3Y 1——1suyrala——2

A . , A A qx. (m1=2) (—2:=2)
Vay phuong trinh ¢6 nghiém nguyén la: * :

2. Cho ba s6 duong %€ théa man @+ +¢=1 Tim gi4 tri 16n nhat cta biéu thic:
3a 3h 3

0= ; _ ;
atJathe hisfbiac o JL'1I|'|'LJ.

Do a.b.c>0 O<a.b.c<1

va a+h+e=1 nén
Suy ra a—a’ >0 ma be >0 pep he—a” =0

I 3:.'[.»\.!':.' - ."1:-—:.'.} 3[.'[I.J[.'[:[.' Fh o) ."1['—[.'}

a++fa+be a+hc—a ala+ b+ o) he—a

Ta co:
3[.‘( (a+b)fa L'}—[n'}

ah+ bhe + ac
Ap dung bét dang thirc Cauchy cho 2 s6 thuc duong ¢+0 va a+¢ ta co:
fa+h+a+c !

Etf[.a.ll'[_[f Fh ) ['}—n'l' "”|l 3 i | 3(ah+ ac)
. -

i+ he+ o

ab + be+ ac 2Hab+bevac)

3 ah+ac
el . (e ac)
a+~Ja+ be 2ab+ bet ac)

Suy ra (1)
Chung minh tuong tu, ta dugc:

3h . 3Hab+the)
bt b+ ac = 2ab+ betoac) )

3 B 3Hac+ho)

c+fetab 2{ab+ bot ac)

3)
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Cau Pap an

Cong (1), (2) va (3) theo vé, ta duoc Q<3 Ding thirc xay ra khi
|

-
]

[f:h:r_':

tri 16n nhét caa € 1a 3, dat duoc khi

Luu y: Néu hoc sinh lam theo cdch khdc va ldp ludn diing thi vin cho diém

SO GD&PT QUANG BINH KY THI CHON HSG TINH NAM HOQC 2024-2025
Khoa ngay 03 thang 12 nam 2024

PE CHINH THUC Moén thi: TOAN
LOP 9 THCS
SO BAODANH:............... Thoi gian: 150 pht (khéng ké thoi gian giao dé)

Pé gom c6 01 trang va 5 cu

Cau 1. (2,0 diém)

Jx+lo [ x R

" ) _.J, ..,':_.'} - N . oL
a) Cho biéu thuc VAN 4 L2V xs2) voi )“>0.Tlmtatcacacglatmcuax

P

a3
b) Tinh gi trj ciia bidu thire B =YX =60 +9 41 (5 ¥ =313,

Cau 2. (2,0 diém)

a) Nha Hu¢ du dinh tréng cady su hao trén mot manh vuon dugc chia thanh nhiéu
luéng va méi ludng sé& dugc trong mot s6 luong cdy nhu nhau. Néu ting thém 8 ludng va
mdi lubng trong giam di 3 cay thi 5O cay toan vuon giam di 54 cay so vdi du dinh. Néu
giam di 4 ludng va mdi ludng trong nhiéu hon 2 ciy thi so cay trong toan vuon s€ tang
thém 32 cay so voi du dinh. Hoi theo du dinh nha Hué trong bao nhiéu cay su hao trén
manh vuon d6?

b) Gidi phuong trin V¥ 1 VA =3=x"=4

Cau 3. (1,5 diém)

a) Tu mot hop c6 30 thé dugc danh sb tir 1 dén 30, rat ngﬁu nhién hai thé. Tinh x4c suit dé léy
duoc hai thé ma tich hai s6 trén hai thé 1a mot s6 nguyén t6.

b) T tap hop cac s6 tu nhién c6 ba chir so, 14y ngau nhién mot s6. Tinh xac suat dé s6 lay duogc co
tong céc chir so chia hét cho 4.

Cau 4. (3,5 diém)
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1) Hai con thuyén P va Q céch nhau 150m

va thang hang voi chan B cia thap hai ding &
trén bo bién. Tir P va O ngudi ta nhin thiy dinh

A cua thap hai dang dudi cac goc BPA=30" y3

BOA =60 (tham khdo hinh vé bén). Tinh chiéu
cao 4B cua thap hai ding.

2) Cho nira duong tron (0), dudong kinh AB, ldy diém C nam trén nira dudng tron (O) (C khéc 4 va
C khac B). Goi K 1a trung diém cta day cung BC. Qua B dung tiép tuyén véi (O) va céit OK tai D.

a) Ching minh rang AC song song voi OK.
b) Chirng minh rang DC 1a tiép tuyén (O).

¢) V& CHL AB tai H. Goi I 1a trung diém ctia CH. Tiép tuyén tai 4 ctia dudng tron (O) cit B tai E.
Chimg minh rang ba diém E, C, D thang hang.

Cau 5. (1,0 diém)

a) Tim s6 nguyén duong 7 dé " o +l 1a s6 nguyén td.

b) C6 bao nhiéu sé tu nhién ” khong vuot qua 2025 sao cho /7~ + 2025 chia hét cho 6.

SO GD&DPT QUANG BINH KY THI CHQON HSG TINH NAM HQC 2024-2025
Khoéa ngay 03 thang 12 nam 2024
HUONG DAN CHAM Mén thi: TOAN

LOP 9 THCS

Pdp dn nay gom cé 06 trang

YEU CAU CHUNG ‘

* Pap an chi trinh bay mdt 101 giai cho moi bai. Trong bai 1am cua thi sinh yéu cau phai lap luan
16gic chit ché, ddy du, chi tiét va rd rang.

* Trong mdi bai, néu thi sinh giai sai & budc giai trude thi cho diém 0 dbi véi nhitng budce giai sau
co lién quan.

* O cdu 4 ¥ 2 néu thi sinh khong v& hinh thi cho 0 diém.

* Piém thanh phan cia mdi bai néi chung phan chia dén 0,25 diém. Pdi v6i diém thanh phan 13 0,5
diém hodc 0,75 diém thi tuy t6 giam khao théng nhat dé chiét thanh timg 0,25 diém.

* Thi sinh c6 10i giai khac dap an (néu diing) van cho diém t6i da tuy theo mirc diém cua timg bai.

* Piém ciia toan bai 1a tong (khéng lam tron s6) ciia diém tat ca cac bai.

uigeli.xyz Trang 80



uigeli.xyz

Cau N6i dung Piém
x+1 { X X v
’ A= - “"';r_ 4:i._ T ﬁ|.'[._1":.l’]} ’
a) Cho biéu thuc: i el el ity . Tim tat ca cac 1.0
l 9
Az ——
gia trj clia x dé 3Wx
PKXP: ¥>0 0,25
4= : 0,25
F ) |
PR
I
: - : =0
Vo (V2] 34x 0,25
1
- JT =0
(V2
1-Vr20 W[V 1 2) =0, 7 N
x <1
PR 0,25
Vay O<x=1 thi 3x
b) Tinh gié trj ciia bidu thirc 5= V3" —0x+9 41 ygi x=3-3. 1,0
Tacs 2= (v=3) +x=|x=3|+ v 0.5
, - - H = ":I - ‘\Jlr__ d— '\‘III’_ =
Véi ? :3_\/;,tac6 { )= 0.5
a) Nha Hu¢ dy dinh tréng cay su hao trén mot manh vuon duoc chia
) thanh nhiéu ludng va mdi luong s€ dugc trong mot sd luong cay nhu
nhau. Néu ting thém 8 ludng va mdi lubng trong giam di 3 cay thi sO
cay toan vuon giam di 54 cay so voi du dinh. Néu giam di 4 ludng 1,0
va moi luong trong nhi€u hon 2 cay thi s6 cady trong toan vudn s¢€
tang thém 32 cdy so vo1 du dinh. Hoi theo du dinh nha Hué trong
bao nhiéu cay su hao trén manh vuon dé?
Goi s lubng 1a ¥ (ludng); Ye.o ix=4 va sb cdy su hao trong mdi ludng 1a 0.25
(cay) VE V>3
Sau khi ting thém S lubng, mdi ludng giam di 3 cay thi sé cdy toan vuon la 0,25

(x+8)(1-3) (ciy).

Vi s6 cdy khi d6 giam so véi ban dau 1a 54 cay nén ta c6 phuong trinh
(x+8)(r=3)=x =54 (1)

uigeli.xyz Trang 81




uigeli.xyz

Cau N6i dung Piém
Sau khi giam di 4 ludng, mdi ludng trong nhidu hon2 céy thi s6 cay toan vuon la
(x=4)v+2) .

: cay).
, ) ‘ 023
Vi s0 cay khi dé nhiéu hon so véi ban dau 1a 32 cdy nén ta c6 phuong trinh
(x=4)(v+2)=xy+32 (2)
Ta D va (2) ta c6 h¢ phuong trinh:
| (x+8)(1r=3)=n-54
[ —4)( = xy + 32
| Xv=3v+sr—24=yr->54
|~.x.1 +2y—4y—-8=2xv+32
0,25
|. _w‘fl,".' — 3.1,' = _1‘!1“
|\E.x' —41 =40
[x=50
lv=15 (TMDK).
Vay nha Hué dy dinh trong 3015 =750 (cay su hao).
b) Giai phuong trinh ¥ 1 TV =3 =27 =4 1,0
3
g Y2 0,25
biéu kién:
«f.r+] +J=‘L.r—_‘~.u —x"—4
Nr+1=2+4x-3-3=x"-9
v —3 4(x-3) . ]
+ =(v=3)(v+3
Jiy+1l+2 A4 —3+3 ( ) )
| 4 , 0,25
(x —(x+3)[=0
afi.l‘ —-3+3 J
v—3=I)
I 4
——t = +3)=0
Mr+l+2 A4y —3+3 ( )
Truong hop 1: 0.25
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N6i dung

Pieém

y—3=0
=3 (TM)

Truong hop 2:

I 4 ~
Jﬁ.'+] +2 +J-—'Lr—_‘~..+_‘a

I 4
Ji+1+2 +~J’4.x'—3+_‘a

=x+3 (*)

Fr= ] + + _]—+ i = ﬂ <243 <x+3=1P
Jy+l+2 Jar—343 2 3 6 4

Ta co
Phuong trinh (*) v6 nghiém.

Vay phuong trinh da cho ¢6 mot nghiém X = 3,

0,25

a) Ttr mot hop c¢6 30 thé duge danh sd tir 1 dén 30, rat ngiu nhién hai thé. Tinh
x4c suat dé 1ay duogc hai thé ma tich hai s trén hai thé 13 mot s6 nguyén td.

0,75

Vi mdi thé dugc danh s6 khac nhau nén rt ngiu nhién hai thé thi sd
ghi trén hai thé khong trung nhau.

Khong gian mau cosdphantirla 2
Cac sb nguyén td tir 1 dén 30142, 3, 5,7, 11, 13, 17, 19 23, 29.

C6 10 két qua thuan loi.

0,5

Xac suat dé lay dugc hai thé ma tich hai s6 trén hai thé 1a mot s nguyén to 1a
2
87

0,25

b) Tu tap hgp cac so tu nhién c6 ba chit so, lay ngau nhién mdt s6. Tinh xac suat
de so lay duogc co tong céc chir so chia hét cho 4.

0,75

S6 phan tir cia khong gian mau: 900.

s oa . abe, (a+b+o)4d
Goi s0 can tim { )

ot 4 Hh=+r. reqi:2:3}

Truong hop 1: e {0"31 , €0 3 cach chon c.

0,25
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N6i dung

Pieém

f1-71
l A;l

Truong hop 2: Fen , €0 2 cach chon c.

A 4K =1l
Goi A4 tap hop cdc s6 co dang T T/ "=1E20,

L

4.5 - =L
Goi B 14 tap hop céc 6 c6 dang * 7/ "= 10331

Goi X 1a bién ¢0 “s0 lay duoc c6 tong cac chir so chia hét cho 4”
Goi S 1a tap hop céc s0 c6 tong céc chir so chia hét cho 4.

IS|=2] 4]+ 3

Khi do: B|= 2(|4|+|B|) +|B|=2.9.10+|B| = 180+ |B|

Tinh ’B‘

a+b=4k

Néu ab ¢¢ dang thi ta c6 22 sd.

g+h=4k+3

Néu ab ¢4 dang thi ta c6 22 sd.

Khi ag [S|=180+44=224 n(X)=15|=224.

suy ra

0,25

Xac suat dé sb ldy duoc c6 tong cac chir s6 chia hét cho 4 1a
224 56

P(ﬂzﬁ_zzﬁ_

0,25

1) Hai con thuyén P va O cach nhau 150m va thiang hang vé&i chan B cua thap hai
dang & trén bo bién. Tir P va O ngudi ta nhin thay dinh 4 cua thap hai ding dudi

cac goc BPA=30" 3 BOA=00" ) 4o hink vé). Tinh chidu cao 4B cia
thap hai dang.

A

A

Q B

0,5

Trong AABP cb AB=PB.tan BPA =(PO+ OB)tan 30"

Trong AOP co AB = OB tan BOA = OB tan 60"

0,25

Ta co:

0,25
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N6i dung

Pieém

OB - PO, tan 30"
PO tan 307 + OB tan 30" = OB tan 60" nén “tan60’ —tan 30"

l

N

150,

_ P.{_Jfl'ran_ﬂ}ﬁ L fan 60" =
tan 60" —tan 30 N

—5
=
Il
-]
N
I_.,_J

Tia

Suy ra

vay A4B=T503

2) Cho nira duong tron (0), dudng kinh 4B, 1ay diém C nidm trén nira dudng tron
(0) (C khac A4 va C khac B). Goi K 1a trung diém cua day cung BC. Qua B dung
tiép tuyén voi (0) va cit OK tai D.

a) Chimg minh ring AC song song voi OK

b) Chimg minh rang DC 14 tiép tuyén (O).

¢) V& CH-L AB tai H. Goi I 1a trung diém ciia CH. Tiép tuyén tai 4 ctia dudng
tron (O) cat Bl tai E. Chimng minh rang ba diém E, C, D thang hang.

3,0

D

A H O B

0,5

a) Chiing minh AC 0 OK.
Do K 1a trung diém BC nén OK-L BC (1)

1
AACB ¢6 CO 1a dudng trung tuyén va CO = 2 4B nén AACB vuong tai C hay
AC L BC (2)

T (1) va (2) suyra AC 0 OK (cung vudng goc voi BC)

0,75

€0k =BOK ,, €OD=BOD

b) Ta c6 AOCK = AOBK (c.c.c) nén

0,75
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Cau N6i dung Piém
xet AOCD 3 AOBD o oc = 0p: €OD=B0D . 0p canh chung nén
AOCD=A0BD (c.g.c) suy ra BCD=BBD ma Hep =90’ (BD 1a tiép
tuyén) nén Bcp =90 hay OC-L CD tai C.

Vay CD 1a mét tiép tuyén cua nira duong tron (O).
¢) Goi F 1a giao diém cta BC va AE.
B _iH
Ta ¢6 AHBI “AABE (g.g) suyra EB  EA (3) 0,25
B IC
ACBI —AFBE (g.g) suyra LB EF (4)
T (3), (4) va IH=IC (gt) suy ra EA=EF
Xét AABF c6 EA=EF, OA=0B nén OE la duong trung binh cta tam gidc suy ra
OE 0 BFE
0,5
Ma ACL BFnén ACL OE suyra HOE= @OE.
Do d6 AOAE = AOCE (c.g.c) suy ra BAE =BCE=90 .
Khi do BCE+BCD=180 suy ra ba diém E, C, D thing hang. 0,25
5 , APEETE : ,
a) Tim s6 nguyén duong /7 dé w4 14 s0 nguyén to. 0,5
T e = (7 =D (0 =1 )T 0.25
Ta co ' : ' : ’
TR | 13 TR | EF Ry
véi > 1 taco { ) { )
TR TR | TR ST >
Dodé{ ] vy T +l=n+n+l=1 nén
2T . 0,25
et a1 I3 hop s6.
vein=lm" T +1=3 13 s6 nguyén td.
Vay 1= 1 13 $6 cn tim.
b) C6 bao nhidu sé tw nhién /7 khong vuot qué 2025 théa man /1 T 2025 chia hét 0.5
cho 6.
0,25

_ R—— 21 4 =l
Pit n=o0g+r,re 01,2345 .

Khi dé /" +2025 chia hét cho 6 khi 7 +3 chia hét cho 6.

Néu 7 chin thi 7 +3 1¢, do do r 43 khong chia hét cho 6. Suy ra
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Cau N6i dung Piém

rel,3.5).

Vi = 1= 1" +3=4 khéng chia hét cho 6.
Vgir=3= A 3=3000 _

V6i I =2= 1 +3=128 khong chia hét cho 6. 0,25

Suyra "= 6q +3. 0y 0=n=2025= 0= g=337.

Vay c6 tt ca 338 s6 ty nhién 7 thoa man dé bai.

PHONG GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI LOP 9
THANH PHO VINH NAM HOC 2024 — 2025
Mbon thi: Toan
PE THI CHiNH THU'C Thoi gian: 150 phut

(Khéng ké thoi gian giao dé)

y+1 x—=1 x—=4x—1) x+2025
K=(1 RSl R s J_x

Cau 1: (2,5 diém) Cho bidu thirc: =l x+l Xl X

a, Tim diéu kién xac dinh va rt gon bicu thuc K

K 2024

b, Tim x dé biéu thuc XX dat gia tri nho nhat.

Cau 2: (3,0 diém)
4 =~ 20604 , |
a, Tim s0 nguyén n thda man 2003”7 " +1 chia hét cho 71 +2024n

b, Cho da thire " = (1+x+x7)

Goi m va n 1an luot 13 téng cac hé sé cua liy thira bac chin va bac 1é cua x sau khi khai trién va thu gon
da thirc P(x)..Hiy xét xem m, n chan hay 1¢? Vi sao?

Cau 3: (3,5 diém)

a, Tim x biét: (I: Tt l)" =3-‘(.1" +3 + l)

b, Tim cac cip sd nguyén khong 4m x, y thoa man: D+ =+l +x

1 . . -
I R e AN TE R

L& I S
¢, Cho cac so thuc x, y, z>—1 théa man: ~

Chiing minh XY +Vv+I 20+ 4+

Cau 4: (3,0 diém)
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1, Nguoi ta dat mot voi chdy vao tur trén xuong va mot voi thdo nudc ra tai lung chirng cua mot bé nude.
Khi bé khong chira nudc néu mé ca 2 voi thi sau 2 gior 42 phit bé day nude, con néu dong voi chay ra va
chi mé voi chay vao thi sau 1 gio 30 phut bé diy nude. Biét trong cing mot thoi gian voi chay vao chay
duogc lugng nudce nhiéu gap hai lan lugng nudc ctia voi chay ra. Hoi khi bé khong co nudc néu md ca hai
voi thi sau thoi gian bao ldu muc trong bé nuéc ngang dén chd lap voi chay ra.

2, Trong mot hop kin ¢ 5 tim thé (c6 kich thudc va hinh dang giéng nhau) duoc danh s6 -1; 0; 1; 2; 3
a, Chon ngéu nhién 1 tAm thé trong hop. Tinh xac suét tim thé duoc chon danh sb chia hét cho 2

b, Chon ngéu nhién 2 tAm thé trong hop. Tinh xac suét dé tich cua 2 sd danh trén 2 tim thé duge chon 1a
s6 am.

Cau 5: (7,0 diém)

Cho tam gidc ABC nhon (AC > AB), cac duong cao AD, BE, CF, tryc tam H. Piém [ ndm gitaBvaC
sao cho IB = 2IC. Qua A v& duong thang d vudng goc voi Al. Goi Q 1a giao diém cia dudng thang d va
CH, G 1a diém trén tia CH sao cho Q 1a trung diém ctia GH. Goi J 13 giao diém cua AG va BH.

a. Chirng minh A QAH dbdng dang véi AAIB
b. Goi K 14 trung diém cua BI.
Chimg minh A AHG ddng dang véi AKBA va AG = 2AJ

c. Gia sit AABC can tai C. Goi N 1a giao diém ciia duong thang EF va duong thang BC. Chimg minh

Cau 6: ( 1,0 diém)

Gid str cac diém trén mat phang dugc t6 bdi 2 mau do hodc xanh. Chimg té rang luén tim dugc tam giac
c6 3 dinh va trong tam cung mau.

DAP AN
Cau l:
(v %1
r#—=|
T y#xl
V=1#e
v
2) Pkxp: V70

y—=1 x+I1 =1

[1'+l .x--1+_x--‘-4.~t--1]x+3¢}35 ({.x'+l]’—{.1'—[‘1’+.1"—4.1'—lj.x'+2t}25

X =1 X

3 (1 +2yv+ 1= +2x=1+x =4y - l].x' + 2025

=1 X

y+ 2025

X
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(K 2024 v 1
by X ¥oooxoox

11 1Y 1 l
=_+f=(_+_] L
X X x 2 4 4

Déu “=" xay ra khi x = -2 (TMDKXD)

1

Vay A dat gia tri nho nhat bang 4 taix=-2.

Cau 2:
2) Dit A=2023"""4+1:B=n +2024n

Gid sir ton tai 1 € £ @é A:B(1)

B=n +2024n=n —n+2025n=(n—=Dnln+11+2025x

Vin—1;n;n+ 11aba s nguyén lién tiép nén
Ma 2025n:3 (4o 2025:3
= B=(n=ln(n+1)+2025n:3(2)

Tu(l)va Q) suyra 453 (%)

2023 =[(mod 3)

Laico
= 2023 =1""" =[{mod 3)
= A=2023" +1=2(mod3)
= Af3 (trai v6i (*) mau thudn) nén gia su 1a sai

Vay khong ton tai s6 nguyén n théa man dé bai.

b) Ta co: Py=(1+1+1) =3 =m+n

P{—l]=(l—l+{—l_‘1") S =l=m-n

3+

2m=3" +l=>m= 5
Do do: &
Laico: 5 =(—1)"(mod4)= 3" =1{mod4)

, .. 3+

=3 =di+likeN)=>m= ~ =2k +1

Suy ram 1¢
uigeli.xyz
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Man=m—-1nén n chan

Cau 3:

N (CHr+l) =3 (x +x+1)

(v +x+1) =3-( +a+ 1) (v —x+1)
(¢ +x+1) (" +r+1=32" +3x=3)=0
(v +x+1) (22" +4x=2)=0

=2(x + x4 1) (a7 =20+1)=0

(¥ +x+1)(x=1)=0

Ma X +X+1>0nenx=1

b) (v+D)y + v =(x+1) +2a

2v+4y +0v +4v+1=20 +2x +1
VA2V +3y +2y=x"+x
(7 +r) +2(0 +r)=x +x

(.1"‘ + v+ l)'\' =x +x+]

Ta c6 véi moi s6 nguyén khong am: ¥ <X +x+l=sx + 2x +1

5 2 . : R = v 2
Suyra: <(FHr+1) S+ +I=(x+1)

Nen(1 +1+l) =(x+1)

Hay vArtl=te+ly suy ra (x, y) = (0, 0)

Ty Y2l +221>0= (v + 2)(x —1yz20=y = +220=xy 23xv =2

=X 2{3‘1—2]1 =3y =2y

3 "‘._"} .-l:=".._"}.:. - -1__#}_.T=1F'_f}_.f
Tuong t, V2Bdv=2) =3y =2y =D 2=z =32 =12

Vay,
R e e 23(.1" + v +z )—2(.\"‘ +1° +:")2.1"' +V Vi Y 2+ +:"C

au 4:

1. D6i 2 gio 42 phat = 2,7 gio
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Goi thoi gian voi chdy vao chdy dugc lugng nudce tir khi bé khong chira nude dén luc nude trong bé
ngang chd dit voi chay ra 1a x (gio). PK: 0 <x < 1,5

2
S oLs=Z 7
Trong 1 gid, voi chay vao chdy dugc lugng nude vao be 1a 3 (bé), voi chay ra thdo ra khoi bé
p)
: . 2 — l
mot luwong nudce la: 3 3 (bé)

2 1
Khi luong nudc ngang voi chay ra néu md ca 2 voi thi 1 gio luong nudc trong bé c6 thém la 3 3
(bé)
2
—X i
Trong x gio voi chay vao duoc luong nuée 1a: 3 (bé)

_1(2._? - )

Trong 2,7 — x gid con lai ca 2 voi cung chdy vao duoc luong nudce la 3 (bé)

..i-Jl ]

(2.7=x)=1
nén x = 0,3 (thdéa man)

X+

L) | —

Ta c6 phuong trinh: 2

Viy thoi gian dé voi chay vao dugc lwong nudc tir khi bé khong chira nude dén lic nude ngang voi chay
rala 0,3 gio.

2.
a) C6 5 két qua co thé 1a : -1; 0; 1; 2; 3. Do chon ngiu nhién nén cac két qua cé thé nay 1a dong kha ning
Co 2 két qua thuan loi cua bién ¢b tAm thé duoc chon danh s chia hét cho 2 1a: 0;2

2

Vay xac suit tim thé duoc chon danh sb chia hét cho 2 1a: 5

b) Cac trudng hop co thé xay ra cta cac sd danh trén 2 tAm thé khi chon ngiu nhién trong hop 1a:
1) {1 035{-15 13:{-1; 2}54-1; 3}

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

+) {1 23:{1; 3}

+){2;3}

Sb cac két qua xay ra khi chon ngdu nhién hai tim thé trong hop 1a 10
Khi tich ctia hai s6 danh trén 2 tim thé da chon 1a sb am thi c6 1 tAm thé danh sb

-1, tim thé con lai danh sb khac 0.

Ta c6 3 trudng hop nhu thé.

uigeli.xyz Trang 91



3

Vay x4c xuat can tim 1a 10

Cau 5:

uigeli.xyz

a) Ta co: BHC =HBI (cung phu véi @CH)

Ma BHC =BHA (dbi dinh)

= BH4=HpI

xét AQAH va AAIB co BaH =4iB

(cung phu véi QAI )

BH.:I = QBI{ ct)

Suy ra AQAH ~AAIB (g-9

AB _ BI

AB _ BI _AB _BK

b)tircaua AQAH~ AAIB (g - g)

LG =9BK (empy: 2

Xét A AHG va AKBA ¢6

AMHG —AKBA(c.g.c) = 2
Suy ra

AATH —ARKAC =
Chung minh tuong tu

AJ

AK

AH

KC=2KB
= KB

Mait khac

uigeli.xyz

K

T OH HA 20H 2HA GH AH

4B _BK
"GH  AH

i

BK (1)

AJ _AH

AK  KC

2)
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= AG=2.4J

Al AG
Tur (1) va (2) suy ra AK 24K
c)

N

Trén tia d6i cua tia FC lay diém M sao cho Iﬂ\iM = ECE

Xét tam giadc CEF va tam giac NMF co

{EFE =Brns e

= ACEF ~ANMF (g.g)
HeE =Evay

EF _CF
=FEF-FN=FM -CF (3
UF FN
Tam giac ABC cén tai C c6 CF 1a dudng cao dong thoi CF 1a dudng phan giac
Nen FON =HCE

Xét tam gidc CNM va tam giac CFE c6

bhvic = FEC(ANMF ~ACEF
{ ‘ ) 5 ACNM ~ ACFE| g.9)

Fov =Rk
C.—”k-" _CM
=CE-CN=CM-CF
CF CE (4)

Tur (3) va (4) suy ra
CE-CN=-FE-FN=CM-CF=FM . .CF=CF(CM - FM)=CF"
Cau 6:
Lay 5 diém bat ki phan biét trén mp.
Theo nguyén li Dirichle, tdn tai 3 diém cung mau, gia str 1a mau dé. Goi 3 diém 1a A, B, C. Xét trong tdm

G cua tam giac ABC.
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THI: G duoc t6 46 = tam giac ABC thoa mén

TH2: 6 t6 xanh. 1 14y A, B, C sao cho AA’ = 3GA; BB'=3GB; CC’ = 3GC (A nam giira GA', B va C
tuong tu)

Goi M, N, P 1a trung diém 3 canh tam giac ABC.
|C6 AA’=3GA =6GM nén AA' = 2AM. Tuong ty BB' = 2BN; CC' = 2CP.

Vi vay ma céac tam giac A'BC, B'CA va C'AB tuong ung nhan A, B, C lam trong tam. Bén canh do, c6 thé
thdy cac tam gidc ABC va A'B'C' ¢6 chung trong tim G.

Néu A", B', C' cling t6 xanh thi c¢6 tam gidc A'B'C' va G thod man
Néu 1 trong 3 diém dc t6 do, gia st 1a A thi tam giac A'BC va trong tdm A ciing duoc t6 0 = thoa mén
Vay ludn tim dugc tam giac c6 3 dinh va trong tdm cung mau.

SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH

THANH HOA NAM HOC 2024 - 2025

DE CHINH THUC MON THI: TOAN - THCS.

Thoi gian lam bai 150 phut, khong ké thoi gian phat de.
(Dé thi ¢6 02 trang, gom 10 cdu).

Ngay thi: 14/12/2024

Cau 1 (2,0 diém). Rut gon biéu thirc:

. ( Ja—h . a—b a +h°
‘L_|- Na—biath o' —b—arb ) ot -0 (voi a>b>0),
Cau 2 (2,0 diém). Cho % 14 cac s6 thuc duong phan biét thoa mén:
.H."].'- . 4h° . \1."1" _ h 4 , ] ﬂ
a —h a+h a+h a+h va - =2025+h
Tinh gia trj biéu thic: P=(a=h=10)+ j[][][].

|. 13Jx=1+9 v+ 2=10x

Cau 3 (2,0 diém). Giai hé phuong trinh: (CON

A « A ’ ~ A B S S s LA Y . N A ’ A A
Cau 4 (2,0 diém). Cho cac chir s6 L RASOTRT Goi X 1a tap hop céc soO tu nhién
c¢6 5 chir s6 khac nhau viét dugc tir cac chit s6 néi trén. Lay ngiu nhién mot s6 tir tap hop
X . Tinh x4c suat ciia bién ¢d 4: “S6 lay ra 1a s6 16n hon 39000~

Cau 5 (2,0 diém). Tim tat ca cac nghiém nguyén cua phuong trinh:
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(2x—1— 2¥ = Tx— 21—y - 1)
Céu 6 ( 2,0 diém). Cho sb tu nhién 722 va sd nguyén t6 7. Ching minh rang néu 71
chia hét cho ” va 7" -1 chia hét cho 7 thi it nhit mot trong hai s6 77 va P*+" 1a sb

chinh phuong.

Cau 7 (1,5 diém). C6 hai chiéc coc cao 107 va 30m g5 vudng goc voi mat dat tai hai vi
tri 4 va B . Biét khoang cach giita hai coc bang 24 . Ngudi ta diat mot cai chét & vi tri M
trén mat dat, ndm giira hai chan coc dé gidng day ndi dén hai dinh C va D cua hai coc
(nhu hinh v&). Hoi ngudi ta phai dat chdt & vi tri cach 4 mot khoang bang bao nhiéu trén
mit dat dé tong d6 dai cua hai soi ddy d6 1a ngan nhat?

D

30m

10m

A M B

Cau 8 (3,5 diém). Cho tam giac nhon 4BC ndi tiép dudng tron (O), ba dudng cao

AD.BF.CE (4t nhau tai H, vé VK ~8CIK=5C) Goi I 1a trung diém cua 4H | goi 7 1a

giao diém ctia AH va EF | ké dwong kinh 4P cta duong tron (@)

oK = an
2

a. Ching minh: va IK di qua trung diém cta EF .

b. Puong thang qua B song song v6i 4C cat duong thang CE tai . Ching minh:
IF* = IJ.ID vy KS//CJ

Céu 9 (1,5 diém). Cho tam giac 4BC ¢ ba canh tiép xtc voi dudng tron (1), Goi £-F
lan luot 1a tiép diém cta duong tron (7) v6i ACva 4B . Goi M-V lan luot 13 trung diém
ciia BCva 4C . Chimg minh ba duong thing #-MV-£F 4dng quy.

Céu 10 (1,5 diém). Cho * ¥ 1a cac sd thuc duong théoa man: ™'~ (eryez)=3

Gt E e (o2 ) (2 AY (o221 4

minh rang: ' 243
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HET

Thi sinh khong dwoc sw dung tai liéu. Giam thi coi thi khong giai thich gi thém

SO GIAO DUC VA PAO TAO
THANH HOA

KY THI CHON HQC SINH GIOI CAP TINH
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NAM HOQC 2024 - 2025

PAP AN, THANG PIEM CHAM
PE THI MON: TOAN - THCS.

(Huwdmg din cham gom 10 trang).

Cau Noi dung dap an Diém
Rut gon biéu thire:
Cilu 4= f Jia—h _ ia—h | a +h° 2,0
Na—biNath Jai-b—a+b ) JaT-b (véi a>b>0),
Vo1 ¢ >h>0 , ta cO:
4_:_, '—[|I_|II:| [|'—|'IJ -|. “: |||l:|: 0,25
|¥ u'r[.'—-"l { -,JI'IH th J[.':—."J: -+ h 'J[.':—."]:
. Joa—h g—h a4 h°
Ja—=h 4 Jat+h ,J[::.'—."]}[: ath)—(a—h) ‘j[,l:—h:
4_'! Soa—=bh Ja—h | . a b 0,25
J Ja—hiJairh Jarh=Ja-b ] J”:_,ff
) I'fq'r[.'—."] |::...,|'|[.' i .'I]—1‘||r[|'—|'ll.} Joa—h [:\JI"[.' bt aJa—h ’ ‘ 0 b 0,25
) _; (a+h)=(a—-h) la+h)=(a—h) Jh.l_h-‘-
4= @ —b —a+bhbiNa=b+a-b a +b 05
s Jaobr R
_lﬁ:r:—h"' @+
2h J“: _h 0.25
a +h 0,25
A=
b o
q a +h”
Véy ’ b Vé’l a >b>0. 0’25
. Cho % ? 1a cac s6 thuc duong phan bi¢t théa man:
Cau Sh* A 24 b
2 5 5 1 3 2 o :4 B T T 2 2,0
i —h @ +h a+bF a+h vaa =2025+H"
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Tinh gia tri biéu thirc:

P=(a—h-10) + 2000

uigeli.xyz

skt 4k h* h 4
a b a b @b ath
sh 4"11.-([":_"111} 2h h 4
a —h a —h @t +h ath 0,25
Sht 4 dgth =40 Th* h
— f———— =4
a —h g +hT adth
@4[f;|'l]; PN . ‘2."12 _ h 4
a —h a+hF a+h
o 0,25
4."1'(:." P i b
o ——+ — — =4
|{[." A H[."—."J'} a +bh° a4+ b
2
- 4h :,.f] i h 4
a —h g +h a+h
AN 2-"12|In' -h) h
e ._ =4 0,25
d —h a —h i+ h
@1[.’ h -'._."."J h .y
o —h i+ h
2h |[[.': b ) i
o - - =
II[.' ."J'H[."—."J } oath
Rttt o
- 2h ﬂ ) 4
a - —=h a+h
. 0,25
a4 h (e —-h }
P { _ =
a —h q- —h
- :.'."3 h 4
o —h
b -."1}
— - r
(a+b)a—b)
R Bttt o
— = _
a—b = da =5h
g h a b 0,25
G — T — _=—
5 4 5 4
a” =2025 4 b e g —hT = 2025
Tu
Ap dung tinh chat diy ti s6 bang nhau ta co:
0,25

Trang 98




L:-"J_::.' -h zﬁﬂlb:115
5 4 25-16 9
f ,
:;,[__Ir—_}z]“fl
5 4 (vi a =0 h:r-f_l)
suyra: -0
Thay ¢ =73 7=00 ya0 bidu thirc P ta co:
P={75-00—10) + 2000= 5" 4 2000 = 2023
e

0,25

0,25

Ci J 13 fx—1+9Jy+2 =106x {;} 2,0
au
¥ ¥ )fx= (2
3 | Giai h¢ phuong trinh: l ) (2)
‘ vzl
‘ yz-2 0,25
pidukign ' =0 -
Py v 1 =7y =
Terhuongtﬁnh(2)tacé( ) : ( ) p+ 1
) Jr=re3-2) e amp-1=0 0.25

J:,:‘;(_'.,"-_'.,‘} P S0 r—r—1=1
(. ., 0,25
& (rmr=l)| o= - 1‘:0
= 1+ J
X g 0,25
Vi ¥21pgn v 132 ’
Suyra: * V7 !1=0=r=r"1h& vao phuong trinh (1) ta duoc:
| etedetee 0
= 13] - 1= a1+ %| 1|5 1=3Jx+ T4 = |=0
N 0,25
. UL T B e S B
_1ﬂ x—1 1| ﬂ4A1 j|_n
I 2 i T
ldpq—%|inin1—i|in
\% = ' = vO1 moi x21 nen 0,25
i ] \ I 1 )
]3{‘"]"5J 3LL-1—E|¢0
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Dau "=" xay ra khi va chi khi:

5 1
r=—==1r=—
Suyra: 4 4 (thoa man).
(il} 0,25
Vay hé phuong trinh da cho c6 nghiém (x:) la \4 4
A Cho céc chit s6 * 12 3+ 00789 "Goi X 1a tap hop cac sd tu
Cju nhién c6 > chit so khac nhau viét dugc tir cdc chit s6 néi trén. Lay ngau 20
nhién mot so tir tdp hop X . Tinh x4c suat cua bién ¢6 4: “Solayralaso |
16n hon 39000>
Goi s6 ¢6 5 chir s6 khac nhau 1a @bede (a= O). 0.25
Via#0 nén a ¢ 9 cach chon, © c6 9 cach chon, ¢ c6 8 cach chon, 4 c6|
7 cach chon, € c6 © cach chon.
S6 céc s tu nhién ¢6 5 chir s6 khac nhau duge viét tir cac chir sd
U N S S N A M ML 13: 9-9-8:7-6=272106 (sé). 0.25
Suy ra c6 27216 két qua co thé. ’
Céc két qua 1a dong kha nang xay ra.
Pé abcde 16n hon 59000 nén ta xét cac truong hop: 0.5
Truong hop 1: @=5; p=9 thi ¢ ¢6 8 cach chon, 4 c¢6 7 cach chon, ¢ c6 |
6 cach chon.
Suy ra cd 8:7-6=336 (5§). 0,25
Truong hop 2: @>5 thi @ ¢6 4 cach chon, 2 ¢6 9 cach chon, ¢ ¢ 8 cach
chon, ¢ c6 7 cach chon, € c6 0 cach chon. 0,25
Suy racd +98:7-0=1209 (g§), 0,25
Vay co 330 112090 =12432 két qua thuan loi cho bién cb 4. 0,25
. 12432 37
. g PlA)=——==- 2
Xac suat cua bién co 4 1a 27210 81 0,25
Cau Tim tat ca cac nghiém nguyén cua phwong trinh: 2,0
5 | (2x—y-2) =7(x=2p-"-1)
Phuong trinh da cho twong duong véi:
2(2x—p-2) =7(2x—y-2-2)"-3p)
3y . , 2 _ =y . , 2 2 O 035
N 2(2x—p=2) =T(2x -y -2)=T(2y 431
- 2(2x— =2y =T (2% =2 )+ T[22 +3p)=0
<o (=2x—p=2 (te | .
Day T | , ta duoc: 0.25
200 =Tr+7( 217 +31)=0
0,25

e o =500+ 49 4 7(10p7+ 24y 4 9)=112
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(H=TY 0 . ?:--.1} 112

(414 75']: < |6

L —F.'r::"' == -
V(’)iV:OthierF ) 'msuyra 2 hoacfz0

Viay phu:(mg trinh co nghlem nguyén ( )la (L

0,25

0,25

0,25

0,25

Cho sd tu nhién #=2va sd nguyén té 2. Ching minh rang néu ! chia
hét cho # va 7' =1 chia hét cho P thi it nhat mot trong hai s6 2~" va
P+ 13 50 chinh phuong.

2,0

H"—]:I[H"}:—]:IIH'—]HH' +1)
={n- ]}l{ﬂ?: i ]:'[:H - ]}l[.'i':—H - ]:I

Ta co:

(‘ : \ \ /’\ A /{ ~ 14 14 b
Vi ~1:P va P 1a sb nguyén t6 nén ta xét cac trudng hop sau:

Ma » =17 nén ta co:
(p=1)(lp+ )= p-lzip Tivi po120)y

= g N w [ *

Tru’c‘mghopZ' anpjfr-]::uJI{uE ) = n=ap-I
Ma 77" nén ta co:

(p=1)i{ap=1)= p-lzap-I (vi P—1>0)
=(a-1)p=0

=Za—l=0=a=l

My ael =a=kn=p-I

Khi @6 # =" =1 1a s6 chinh phuong.

" —1=in |k = p=knil
n;] nl{ € ) p=ikn

.. i = =kt b ]:H[:H—A' FLY A+ + ] 13 boi cia kn+1

Suy ra nin—Fk+1)dkn+1

Do (. dor+1)

1
—_
>
:
|
—
"_'I—\_
-
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—(kntl)s—k—lsn—k+tl=n<kn<hkntl
Suy ra 1=k +1=0 hay k=n+1 Khids P =" 1+

Nhu vay © "~ (11" 13 66 chinh phuong.

n —l=knlk —_ ko +1
nJ.'] ”( e h p=kn

,Iil::—,li' i ]:.li':—}:.'.li'—ﬂi' -A’!i‘ I ]:”[:”_Jl;-_]} } A'-’i' 1

Ta co: Ma boi cua kn+l

Suy ra nin—k—1)kn+1

Do {n.ﬁ'rz+l]:lnén (n—Fk—=1):(kn+1)

—(kntl)s—k-len—k-lsn<kn<kntl
Suy ra 7~k =10 hay k=n-1_Khide /=" 1!

Nhu vay © "~ U=11 13 s chinh phuong.

0,25

0,25

0,25

C6 hai chiéc coc cao 107 vy 30m 0

dat vudng goc voi mat dat tai hai vi
tri 4 va B. Biét khoang cach gitra
hai coc bang 247 Nguoi ta dit mot
cai chdt & vi tri M trén mat dat, nam om
gilta hai chin coc dé gidng day ndi
dén hai dinh C va D cua hai coc
(nhu hinh v&). Héi nguoi ta phai dat
chdt & vi tri cach 4 mot khoang
bang bao nhiéu trén mat dat dé tong
d6 dai cua hai soi ddy d6 13 ngan
nhat?

(9]

10m

> 4
= 4
eu]

1,5

Dat AM = x (m) {D«-z;.\'«-:;ﬁ}. Khi do MB=24-x (m)

Ap dung dinh ly Pythagore vao cac tam giac vudng CAM va DBM | ta co:

v =~Noa av =107 (m)

DM =~BD" + BM° —Jin (24-x)  (m)
£+ DM =107 4 x° -JED" 24 (m)

Ta ching minh bat ddng thire sau: Véi moi s6 thuc a.bc.d hy.
'Jn"" P h J:"" e JI::H - ['}: Fhtd }:
That vay: Véi moi sb thuc a.b.e.d .

‘SJJI[."\' P hT \.‘II["\' Fedl” 3\/[:“ i i'}: Hib ”I}: (1)

0,25

0,25

0,25

0,25
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Sa+bh+ct +d A EJ{H: i |'I]:.}|[[': - n":.}i: et ['}: SR n"}:
— Jli”.': , 'll]:.}lil:.: i “._';'}.__3 e .'I]d [1}

Néu ac+bd <0thi (D 1yen ding,

Néu ac+5d 20 binh phuong hai vé cta (2 duoc:
[::.':."—."1:']: =] u’:.': Fh JL': o J[:n' i :'}: Flhtd }:

( luobn dtng), suy ra:

Ap dung bit dang thirc trén, ta co:

CM o DM =107 537 4307 4 (24-x)" 2 J10430) ¢ (4 24— x)

0,25
CM + DM 242170 ’
A n_n 5 . \ 9 .. ]l’][z—]'_'.}= ?r]'. :6 9 ~

Dau "=" xdy ra khi va chi khi: "' suy ra ¥ =0 (thda man).
Vay nguoi ta phai dat chét o vi tri M cach 4 mot doan 6m thi tong do 025
dai hai day ngan nhat. ’

A Cho tam giac nhon 4BC ndi tiép duong tron (0) , ba duong cao

Cau AD.BF.CE & : ~ UK L BC (KN e BC) c A - A >
g | “7" % catnhau tai ,vé "™ — '. Goi / la trung diém cua | 5 .

AH | goi J 1a giao diém cua 4AH va EF | ké duong kinh 4P cua dudng

oK = a1

. \ . R 2,0
a. Chirng minh: 2 va /K di qua trung diém ctia £F, ’
Vi € thudc duong tron duong kinh 4P nén AP yuong tai €
= PC L AC g3 BH L AC= PC//BH
Tuong tu ta co: 7B/ /CH 0,25
Suy ra tir giac BHCF 13 hinh binh hanh nén BC€ va HP cit nhau tai trung
di€ém moi duong.
Ma AOBC can taj O ¢ OK LBC pgn K 13 trung diém cua BC do d6 K | 0,25

uigeli.xyz Trang 103



uigeli.xyz

cling 1a trung diém cua PH .

Tam giac 4HP ¢6 O va K lan luot 13 trung diém caa AP va P nén OK

1
AAPH = ON = :.f‘!ff' 0,5
la duong trung binheta - . -
I
. ) FI=—AH 025
| AP yuong tai I ¢6 f71a duong trung tuyénnén = . S
El = l AH
Tuong tu: 2 025
Suy ra £/ =FI nén ! thudc duong trung tryc ciia doan thang EF . ’
Chtrng minh twong ty: K thudc duong trung truc ctia doan thang £F .
Do do /K la duong trung truc cua doan thang E£F 0,5
hay /K di qua trung di€m ctua EF .
b. Puong thang qua 5 song song voi “C cit dwong thing CF tai S. L5
Chirng minh: /7~ = 1.ID v KS//CJ | )
Goi L 1a giao diém cua K/ va EF
==
Tuong tu: .IP\-.IJ'_'(: = .IRL_(_-'IJ_ 0325
Ma KCF + FAT= 907 jay AFTH CFR =907 = JFR =907
AIFK yudng tai F c6FL 1a dudng cao suy ra: /7" =1LIK (1)
ADK(ge)= 2o Y k=
J D IK (2) 0,25
Ta(Dva@)swyra: =00 S
) )
ADAC(ggl= Da = EJ DBE.DC = DH.DA
Ta c6: ADBH o DA DC (3)
., AF =D = A = ID(ID - D) 0,25
Lai co: '
= ID.JD =D — 147 = (1D + [4)( 1D~ [A) = DA.(ID — I )= DAHD )
S T B
pB.DC = Ip.Jp = 25— i
Tu (3) va (4) suy ra: D DC
b5 _ 1D 0,25
ADBI 3 ADJC o5 BDI =JDC = a0 va /D DC
suyra ADBI o ADJC (cgo)= PIHEDCIG) N
Do BS/AC my BF LAC= BF LBS gy ra BSC=HBA (¢ung phu vai SBE)
¢ RO .
ABHA(g.0)— 0 = BC _ Bk _BR
Suy ra ASBC o> BH HA 2IH IH
___________________ T T e e
ASBK 3 ABHI ¢g: SBK =BHI 3 BH  IH o leg.c)
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= BKS = HIB 1y BKS=DIB (6)

Tir (5) va (6) suy ra: BKS =DCJ 'ma 2 goc nay o vi tri ddng vi nén
KS//CJ

—_——

Cho tam giac 4BC ¢6 ba canh tiép xuc voi duong tron (1), Goi £-F lan
luot 13 tidp diém ciia duomg tron ) véi 4Cva 4B . Goi M-V 1dn luot 13
trung diém ctia BCva 4C . Chimg minh ba duong thing 5-MN-EF gong
quy.

1,5

AE = AF = MMEF can tai 4

1807~ A4 A
2

= AEF=AFE= =80"—

Suy ra KIC = AEF my KEC = 4EF (d6i dinh).

Goi Pla giao diém ctia BKva AC.
= AIPC en AEPK (gg)

Fr_PC
Suyra PE PK ma EPI =KPC (d6i dinh)

IEP = CKP =90 (hai goc twong Ung)
Hay "€ = 907 (1)

Ma K'BM =4BK' (Tinh chat hai tiép tuyén cit nhau)
= BR'M = K'BM = ABK'M can tai M
= MB=MK' ma ME=MC = ME=MC= MK

0,25

0,25

0,25

0,25

0,25

0,25

e ~ . ' | g =0~ (7
Suy ra ABK'C yudng tai K’ hay BRC=90"(2)
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T (1) va (2) suy ra K trung K.
Vay ba dudng thing 5-YN-EF qdng quy.

A

Cau
10

Cho * % 1a céc 6 thuc duong thoa man: =1 7)=

=2z dE 42 Vélm012>0

(v =2x s 4)(1" =20+ 4)( =2z 4 4) = (v +2) (1 -1}(5 2) (1)

' Cin chting minh bat dang thirc phu sau: Cho R AL E RO TR
(e duong, ta c6: (¢ 70 TN T ) w2 (am s b cp)
That vay, ap dung bat dang thirc AM-GM, ta co:

a’ ¥ m e

a b e oy Az om A p ,Jl{a'“ P h LHI'. Py 4T Hm" T ,.';:}
Tuong tu, ta co:

h' v n i Ihn
] W ] 1 3 ) ] ! ] 3 = . . . . . < - . 2
i 1 |'l] r L R _1' +Z I S .lll] Jl{a" 1 ||']' 1 I'.'. _“I'."-- 1 .1-' ! _—‘ “{”.l o ‘ll]. '
. % ::. J”:. EL:‘”

alih et ez omAan ,;jl{a'~ P b r.“I'. T Hm" P ,n'l::l
Cong theo vé ba bat dang thirc trén ta dugc:

[':."‘ b L-".'Hi.r'" P :"-'HL-m" b J.'J".:léi[::.'.wn e czp)

Ap dung bat dang thirc tren ta co:

|{.1‘" i 2](_1” i ZH:" + 2 l—l{" Pl Il{ "H]" P :'":l
sl e byl 112y =(x+ p+ 2) (2

Tur (1)’(2)suy ra: v o

T bat dél’lg thire 4o 2ah+ b+ ca 2 x[:[,l v ) = 3ab+ b L”},ta
du,oc_[:.'ql' pyzdze) 23ac(v 440
Nike

= |:*J|{ o S -l | By LU U-B ey | B EE R e e :| =27(x+ p (vt yo :
= 217( 42 2 2 ; 2 * gL R

. . . | e, 2 1,5
. . Nty s —(x" - 2x+ —Hl{l —2y+4) (z°-2z+4) ’
minh rang: 243
T , _'.,';—1_'.,' '—'1—|[.".'; t 1.':.1.';—.1.';—1.1' 2
aco: :
S O T S R, TR, S A
_I:_.-. ]} |Il..'. aX aX __'_l:l véi mo1 v>0
=y —2x+dz2x 42 V(_’Yl le x>0 O 25
I T e L. . ’
Twong ty * =V 420 "2 ygimoi V>0

0,25

0,25

0,25

0,25
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______ T
i 1 £ '_E[' T} —_]lI [4}
] ¥
L — (- 4 —2y+4) (27 -2z+4
Tir 3)-(4) suy ra | "41( =2 a) |
‘ —l=y=-Il=z-1=0
‘ yi+ri=xp+yz+z
Déu "=" khi va chi khi: | 7= 0,25
Suyra: *=V==1
x4yt + 2t _]_|'l—1 P4 (=20 -—H:(: -2z+4) .
Vay 243 ' , voi 21 cac
sb thuc duong thoa man; =1+ " 7)=3

Chuy:
- Cdc cdch lam khdc néu ding vén cho diém téi da, diém thanh phén giim khdo
tw phén chia trén co sé tham khdo diém thanh phén ciia ddp dn.

- Dé gidi cdc dang bai tip Hinh Hoc trong dé thi hoc sinh chi sir dung kién thirc
dén tai thoi diém thi. Bai Hinh néu khéng vé hinh hodc vé hinh sai thi khong cho diém.
- Hoc sinh dwoc ding diu "= "' ="

- Cdc trwong hop khdc té chdm thong nhit phwong dn chim.
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