SO GDPT BAC LIEU KY THI CHQN HQC SINH GIOI LOP 9 CAP TINH
Man thi: TOAN
Nim hoc 2024-2025

Cau 1 (5,0 diém).
a) Chirng minh rang véi moi sé tu nhién n thi A=2025"+112" —89" —24" chia hét cho 2024 .
b) Tim tat ca cac cap s6 nguyén (x;y) théa man: 5x +y? —4xy +2x+2y+9=0.

Cau 2 (5,0 diém).
a) Giai phuong trinh: x2 —6x+4=7x—4.

b) Giai hé phuong trinh: {Xz +2y" =30 -3+ 4y +2=0
3x*-2y* =4
Cau 3 (5,0 diém).
a) Cho hai sb thuc duong a,b théa mén: a”+b=2ab. Chitng minh 3a%+b zg.
b) Cho a,b,c la ba sb thue duong théa man ab+bc+ca=abc.

a__ b L C
bc(a+1) ca(b+1) ab(c+l)’

Tinh gié tri Ién nhét caa biéu thac: P =

Cau 4 (5, 0 diém).

Cho tam giac nhon , noi tiép duong tron (0) . Tiép tuyén tai A caa duong tron (O) cat
BC tai diém T. Ké AH L OT(H €OT), duong thang AH cit duong tron (0) tai diém thi hai 1a
D. Goi K 1a trung diém cua .

a) Chiing minh TD Ia tiép tuyén cua dudng tron (O).
b) Chirng minh t&r gidc BHOC noi tiép
c) Ching minh AKB = ACD va AABD = AAKC

HB  AB?

d) Chang minh He = ac?




HUONG DAN CHAM
(gom 04 trang)
Cau 1 (5,0 diém).
a) Taco 2024=88.23; A=(2025"—89")+(112"-24"). (0,5d)
Vi (88,23) =1 nén dé ching minh A chia hét cho 2024

ta chang minh A chia hét cho 88 va 23. 0,5 @)
Ap dung tinh chat a"—b":a—b vdi moi s6 ty nhién n

VA a—b =0, suy ra 2025" —89" chia hét cho 2025-89=1936=88.22

hay 2025" -89" chia hét cho 88. 0,5 @)

Tuong tu thi 112" —24"chia hét cho 88 . Vay A chia hét cho 88. 0,5 )
Ticp tuc phan tich A=(2025"-24")+(112"-89").
Lap luan nhu trén thi ta ¢ 2025 —24"va 112" —89" chia hét cho 23,

tac 14 Achi hét cho 23. Vay ta c6 diéu phai ching minh. 0,5 )
b) Ta cd: 5x* +y* —4xy+2x+2y+9=0< (2x- y—l)2 +(x+3)" =1 (1,0 @)
2x-y-1)" =1 2x—y-1)°=0
I e T I (0.5 )
(x+3)" =0 (x+3) =1
<:>{2x—y—1:i1 hoic {2x—y—1:0 (0.5 d)
X=-3 X=13
@{X:_B hoic {X:_s hoic {X:_Z hoic {X:_4
y=-6 =-8 =-5 y=-9
Vay cac cip s6 nguyén théa man phuong trinh 1a:
(x;y)e{(-2-5),(-3;-6),(-3;-8).(-4-9)} (0,5 @)
Cau 2 (5,0 diém).
a) Didu kién: ng (0,25 d)

Phuong trinh da cho twong duong véi phuong trinh: x* +x=(7x-4)+7x-4



b)

2 2
< X +x+%:(7x—4)+\/7x—4+%<:>(x+%j :(\/7x—4+%]

<~

1 1
X+§:\/7X—4+E @l:mzx
—x——=\/7x 4+ ViX—-4=-x-1

Tacoh: Vix—-4=x=Tx-4=x*=x=

7“—;@(Vi ng)

Do «x z%nén J7x—4>0 va —x-1<0 nén phuong trinh
J7x—4 =—x—1 vb nghiém

. \ T
Vay phuong trinh da cho c6 nghiém la x= ! ;/ﬁ
Taco: x*+2y?—3xy—-3x+4y+2=0<(x—2y-2)(x-y-1)=0
X—2y-2=0
=S
X—y-1=0

Vi x—2y—-2=0=x=2y+2, thay vao phuong trinh th hai ta duoc:

y=-2

5y2+12y+40<:{ 2
5
Taco y:—2:>X:—2;y:_?2:x:g

Véi x—y-1=0=x=y+1, thay vao phuong trinh thir hai ta duoc:

=-3-+/10
y’+6y-1=0= Y
y=-3++/10

Tacd y=-3-/10 = x=-2-+/10;y =—3++/10 = x=—2+/10
Vay hé¢ phuong trinh da cho c¢6 nghiém la:
6

{x=—2_ =5 [x=-2+10 [x=-2-+/10
y=-2' y:—_2’ y=-3+10 |y=-3-+10
5
Cau 3 (5,0 diém).
a) Dit P=3a%*+b taco: gz a’ 9 % avb=P>23avb (1)

3
42b

Ma khéc, ta c6 2ab=a*+b= a+b+b+b>4 -
3 3 3 3

(0,5 d)

(0,5 d)

(0,5 d)
(0,5 d)
(0,25 d)

(0,75 d)
(0,25 d)

(0,5 d)

(0,25 d)

(0,5 @)

(0,5 @)

(0,25 d)

(1,0 d)



N

b (b
:>4a2b2242a—\/::>a\/52— 2
31\3 33 @)
Tur (1) va (2) suy ra Pzg
q 2+b=2ab |a=2 g
bang thirc xay ra khi 2 b =S Z’ Vay P2§
=3 b=§

,b:l,c:l,véi X,y,2>0.
y z

yz

ZX

yX

Khi d6, diéu kién ab+bc+ca=abc tré thanh x+y+z=1va P=

Dé dang chimg minh duoc 1.1 , V&I moi x,y >0 (1)

X Yy X+y
Ap dung @), tacod Y= = yz cyrf t 1)1y oy
X+1 (X+y)+(x+z) 4{(x+y x+z) 4\ x+y x+z
Tuong tu: 2 sl( . j Xy gl( Xy X J
X+1 4\y+z y+x)z+1 4\z+x z+Yy
SuyraPsl yz_ . oyz o, X X Xy Xy :1(x+y+z)=l
A4\ X+Yy Z+X Y+Z Y+X Z+Xx z+y) 4 4

P:%@x:y:z:é.Véygiétri l6n nhat ciia P bang %.

Cau 4(5,0 diém).

|

+ +
Xx+1 y+1 z+1

(1,0 d)

(0,25 &)

(0,25 &)

0,5 d)

(0,25 &)

(0,5 d)

(0,5 d)

(0,5 d)

(0,25 d)



a)

b)

d)

Tam giac OADcan tai O,
cO OH la duong cao nén OH ciing la duong phan giac

= AOAT = AODT (C.g.C) (0,5 @)

— ODT =OAT =90° = OD L DT = TDIa tiép tuyén cua (O). (0,5 &)

Ta cO: AABT ~ ACAT(g.9) (0,5 d)

AT _BT _ at2—1BIC (1) (0,25 d)
CT AT

Mat khéc, theo hé thic lugng tron tam gidc vudng ta cO AT =THTO (2) (0,5 @)
Tir (1) va (2) suy ra TBTC =TH.TO = BHOC 2 t&r gi4c noi tiép 0,25 &)

Ta cd TAO=TKO =TDO =90°
suy ra nam diém T, A O, K, D cung thugc mot duong tron

— AKB = AOT (cling chin AT). (0,25 &)
Ma AOT = % AOD = ACD, Suy ra AKB = ACD (0,25 @)
Xét AABDVA AAKC CO: ADB = ACK (cling chan AB). (3) (0,25 d)
Lai cO KAC + KCA= AKB,KCD + KCA= ACD

Va AKB = ACD (chang minh trén), suy ra CAK =KCD. (0,5 d)
Ma KCD =BAD (cling chin BD)= BAD = KAC (4)

Tur (3)va (4) suy ra AABD ~ AAKC (0,25 @)

T gidc BHOC noi tiép = THB = OCB = OBC =OHC
Xét ATHB va ACHO c0: THB = HOC (do tir gidc BHOC néi tiép) ; THB = OHC (theo
chang minh trén) — ATHB ~ ACHO (g.9)
HB TH TB HB TH TB* HB TB? HO
= = = = . = 7 = = 7"
HO HC CO ~HO HC CO* "HC CO* TH
2
Mat khéc, ta c6 12 = HOOT _OA" (0.25 d)
TH THOT AT
HB TB®> OA*> TB’
HC CO? AT? AT?
TB AB HB AB’

Do AATD ~ACAT Nén —=—,suyra —=—
AT AC HC AC

®)

Tu (5)va (6)suy ra

(0,25 @)

Chu y: Néu hoc sinh 1am bai khdng theo cach néu trong dap an nhung ding van cho du
diém tiing phan nhu huéng dan qui dinh.



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS CAP TINH
CA MAU NAM HOQC 2024-2025

PE CHINH THUC Mén thi: TOAN
Thoi gian: 150 phit (khdng ké thoi gian giao dé)

(Dé thi gom 02 trang)

Cau 1 (4,0 diém):

Cho biéu thitc p = VXY, ¥x =y :(1+L+2Xy],(xzo;y20;xy¢l).
1-Jxy  1+xy 1-xy

a) Rut gon biéu thirc P.

2
b) Tinh gia tri cua P khi X = \/1+ 20247 + 20242 — ZOZSL; y= 31i :
2023 2023 2024

Cau 2 (3,0 diém):
a) Giai phuong trinh: (x+5)° —3(4x +7)=32+x* —2x+2.
(X +y)(1+xy)=>5xy

(x2 + yz). Xl)fyjl =9

b) Giai hé phuong trinh:

Cau 3 (3,0 diém):
Cho Parabol (P): y= %xz va duong thang (d): y=mx +%
a) Chimg minh rang (d) ludn di qua mot diém ¢6 dinh véi moi m.
b) Chimg minh rang (d) ludn cat (P) tai hai diém phan biét voi moi m.

c) Goi A va B la giao diém ctia dudng thang (d) va Parabol (P), tim tap hop
cac trung diém C cua doan thang AB khi m thay doi.
Cau 4 (2,0 diém):

Ban Hoang mua ba cudn sach tham khéo cho ba mén gom Toéan, Ngir vin va

(4 AL LA 5 A (4 M s A A z r M 2 A A
Tiéng Anh hét tat ca 324 000 dong. Bict rang tién mua cuon sach Toan bang 7 tong so

* A r ~ - \ ’ (4 * A A z <A M 4
tién mua sach Ngir van va sach Tiéng Anh, tién mua cuon sach Tiéng Anh bang 3

tong soO tién mua sach Ngir van va sach Toan. Hoi ban Hoang da mua moi cuon sach
hét bao nhiéu tién?



Cau 5 (2,0 diém):
a) Tim tét cd céc cdp s6 nguyén (a;b) théa man
a’h? +a’—4a+4(b-1)" —2ab(a+2b—4)=

b) Cho ba sé X,y,z théa min 1< x <y <z<2.Chimg minh ring

(x+y+z)(£+l+ijglo.

X Yy z
Cau 6 (6,0 diém):

Cho tam gidc déu ABC ndi ti€p duong tron (O;R). Goi D1a mét diém bat ky
thuoc cung nho BC clia duong tron (O;R), trén day AD lay diém P sao cho
AP =DC. Goi Q 1a giao diém cua DA va BC.

a) Chtng minh rang DB.DC = DA.DQ.
b) Chting minh rang DA =DB+DC.
DQ DQ _

c) Chu h —+—
) ng minh rang o8 " Do

d) Tinh tong DA? + DB? + DC? theo R.
- Thi sinh khéng dwoc sir dung may tinh cam tay.
- Giam thi coi thi khong giai thich gi thém.

HUONG DAN CHAM DPE CHINH THUC

Cau Huéng din Thang
diém
Cho biéu thirc: P = \/—+\/§ Vx - \/7 X+y+2xy
- \/7 1+ \/7 1-xy
1a) 0.5
(2,0
diém) 0
0,5




BT B B T T] 1oy xeyemy | 03
1-xy ' 1-xy
:&+x\/§+\/§+y\/§+«/§—x\/§—\/§+y\/§ 1-xy
1-xy 1+ X+Y+Xy
2(&+ yx/;)
1+ x)(1+y)
B NECERY) B 24/x
Q@+x)21+y) 1+x
2
Khi X = \/1+ 20247 + 20242 — 2023L . Ta cé:
2023 2023
2023% = (2024 —1)2 =2024% —2.2024 +1 0,5
2 _ 2
= 20247 +1=2023° + 2.2024 0.25
1b) \/ ) 20242 1
= X =,/2023 +2.2024 + —2023——
(2,0 2023 2023 0,5
diém) 2
- (2023+@j 20231 0,25
2023 2023
=2023+ @ - 2023i =2024 + i —2023- L =1 0,25
2023 2023 2023 2023
Vay o_20x _2d1_, 0,25
1+x 1+1
a) Giai phuong trinh: (x +5)° —3(4x +7)=32++/x* —2x + 2
S X +10x+25-12x —21-32-/x* —=2x+2 =0
2
S X =2X+2-X*=2x+2-30=0 822
2 9
2) Vi x? —2x+2>1>0 nén:
(1,5
x bat t=vx*-2x+2 (t20)
diém)
Phuong trinh trén tré thanh: t* —t—-30=0 0,25
=t=6, t,=-5<0 (loai) 0,25
Khi d6: VX? —=2x+2=6=x*-2x-34=0 0,25

0,25




Giai ra duge x, =1+~/35 ;x,=1-+/35

2b)
(1,5
diém)

(X +y)(1+xy)=>5xy
b) Giai hé phuong trinh: (xz N yz). x2y? +1 _

9.
X2y2

Piéu kién: x=#0;y =0

(x+Yy)(1+xy)=>5xy (x+y)(1+xy):5

s o\ XYL S i
x*+y?)=—=—-==9 y? +1
b+y7) X7y’ ()(ZJ“yz)'Xx)gy:r =9

-

SHEGH
X+—=|+|y+—|[=5
X y
(x2+%j+(y2+%j:9
X y

bat a:x+£;b:y+l hé trén tro thanh
X y

a+b=5 a+b=5 .
& suy ra a,b la nghiém cua
a’+b*—4=9 ab=6

phuong trinh: X* —5X +6=0 giai dugc X, =2;X, =3

0,25

0,25

0,25

0,25




1

X+—=3
]
Voi ta co = 2
- y+—=2 =1
y y 0,25
Vay hé c6 bon nghiém la
(x;y)= 1;3_J§ ; 1;3+\/§ ; 3_\/5;1 ; 3+\/§;1
2 2 2 2
0,25
1o oo, 2 1
Cho Parabol (P): yZEX va duong thang (d): y=mx +§
a) Chimg minh ring, duong thing (d)ludn di qua mjt
diém co6 dinh v6i moi m.
Goi(Xo; Yo )l1a diém ¢b dinh ma duong thing (d)di qua
e, e , 1 1
v61 moi gia tri cua M. Khi do ta co Y, =MX, +§ < X, M=y, 3 0.25
3a) ’
(1,0 . X, =0
. uy ra: 1
diém) Yo=5=0 0,25
X, =0
PN 1 0,25
Yo 5
Vay diém c¢6 dinh ma duong thang (d) di qua v6i moi gia tri
0,25
, il o: 1
m y o
cia m la >
b) Chirng minh rang (d) ludn cat (P) tai hai diém phan
3b) bi¢t voi moi m.
(1,0 Pt hoanh d¢ giao diém x* —2mx—1=0 0,25
diém) Co A =m’+1 0,25
Vi A =m*+1>1>0 véi Vm. Nén Pt hoanh do giao diém
0,25

ludn ¢6 hai nghi¢m phan biét.




Vay (d ) luén cét (P) tai hai diém phan biét voi moi m.

0,25

3¢)
(1,0

diém)

¢) Goi A va B 1a giao diém ciia duwong thing (d) va Parabol
(P), tim tap hop céc trung diém C ciia doan thing AB khi m
thay doi.

Goi A va B 1a giao diém cia duong thang (d) va Parabol (P),
tim tap hop cac trung diém C cua doan thang AB khi m thay doi.
Goi C(XC ; yc)lé trung diém cua doan thiang AB thi

1
X ZE(XA+XB)

Yo =X2 +l
C C 2

Theo Viet thi X, :%(xA +Xg) :%.Zm =m

1 1
Khidé y. =x2+==m"+=

Vay tap hop trung diém C cua doan thiang AB 1a cac diém

.2 , 1
théa man biéu thurc y = X% + E

0,25

0,25

0,25

0,25

Cau 4
(2,0

diém)

Ban Hoang mua ba cuon sach tham khao cho ba mon gom

Toan, Ngir vin va Tiéng Anh hét tat ca 324 000 dong. Biét rang,

e A A r 4 M 2 R A 4o A r ~ -
tien mua cuon sach Toan bang 7 tong so tien mua sach Ngir van

oA oA A r o A M 4 R
va sach Tiéng Anh, tién mua cuon sach Tiéng Anh bang c tong

sO tién mua sach Ngir van va sach Toan. Héi ban Hoang da mua
mdi cuon sach hét bao nhiéu tién?
Goi X,Y,Z (dong) lan luot 1a so tién mua sach Toan, Ngir van

va Tiéng Anh (0<X,y,z <324000)

0,25




X+Yy+2z=324000

Ta c6 hé pt: x:g(y+z) 0.25
4 0,25
z=—(x+Y)
5 0,25
X+Yy+2z=324000
& TIX—-2y-22=0
4X +4y—-5z2=0
0,25
X =72000
1y =108000
z =144000
) . 0,5
Vay ban Hoang da mua sach Toan, Ngir van va Tiéng Anh lan
lugt 1a 72000 dong, 108000 dong, 144000 dong
0,25
Tim tét ca cdc cip s0 nguyén (a;b) théa man
a’b? +a’—4a+4(b-1)" —2ab(a+2b—4)=
Ta co:
a’b? +a’ —4a+4(b-1)" - 2ab(a+2b—4)=
& a’b*+a’®—4a+4b° —-8b+4—-2a’h—4ab® +8ab =1 0,25
& (a’b? —4ab® +4b” )+ (a® —4a +4) - (2a’h—8ab +8b) =1
5a)
2( A2 2 2 _
(1,0 b (a —4a+4)+(a —4a+4)—2b(a —4a+4)_1
) 2 2 _
diém) <:>(a —4a+4)(b —2b+1)—
o (a-2)(b-1)"= 0,25
- Truong hop 1: a—2=b-1=1=(a;b)=(3;2)
- Truong hop 2: a—2=b-1=-1=(a;b)=(1;0) 0,25
- Truong hop 3: a—2=—(b-1)=1=(a;b)=(3;0)
0,25

-Tru()'nghqp4:a—2=—(b—1)=—1:>( b) ( )




Cho ba s6 X,y,z théa min 1<x <y<z<2.Chirng minh ring

(x+y+z)(£+1+1j£1o.
X Yy z

Vi 1<x<y<z<2 taco:

Sl

<l-=——4+—41-——=+—20
zZ Yy z y X X
<:>§+X+X+E£2+§+E
y z X Yy z X
Sb) | Tur gia thiét ta co: 0.25
(1,0 1 1 1
gidmy | (XY *2) T}*Ej:
=3+£§+X+X+E]+§+££5+2(§+E) @
y z X y) z X z X
1 x 0,25
Métkhéc:lSXSySZSZsuyraES—Sldod()
z
2
(2—§j(1—5jso©1—5—x+x—zso
Z)\2 z 27 2 0.25
2
<:>1+—2£5—X X, 22 (2)
z° 2z z X 2
. . . 1 1 1
T (1) va(2) taco: (X+y+2z)| =+=+=|<10 0,25
X y z ’
Vé 0,5
diang
hinh
0,5
diém)




Chirng minh ring DB.DC = DA.DQ
Xét ADBQ va ADAC co:

63) | pgc=DAC 0,25
(1,0 | va BDQ=ADC 0,25
diém) | Suy ra ADBQ ~ ADAC 0.25
DB _DQ
= DB.DC=DAD 1
DA DC Q (M 0,25
Chirng minh ring DA =DB+DC
6b) | HS lap luan chirng minh dugc: AABP =ACBD (g-9) 0,5
(1,5 Tt do 1ap luan suy ra DBP = 60° va BDP =60° 0,5
. Suy ra ABDP déu = DB =DP 0,25
diém) | Suy ra DA=DB+DC 2) 0.25
Chirng minh rang DQ +— DQ
DB DC
DA.DQ
Tu (1) suy ra: = 3
(Dswyr pEbe ©) 0.5
6¢) Thay (2) vao (3) ta dugc:
(1,5 (DB+DC).DQ _ 0.5
diém) | DBDC
- DB.DQ +DC.DQ _ 0.25
DB.DC
- DQ,DQ_
DC DB 0,25
Tinh tong DA” + DB? + DC? theo R.
Ké AH L BC (HeBC), tia AHcit (O;R) tai K. 0,25
HS 1ap luan chimg minh duoc:
DA’ + DB* + DC* = DA’ + (DB + DC)2 —2DB.DC
=DA’ + DA* -2DA.QD (vi DB.DC=DA.DQ)
6d) =2DA* -2DAQD = 2DA.(DA — QD) =2DAQA | 0,25
(1,5 |Taco AABCdéu O e AH = AK a4 duong kinh cia (O;R)
dié — AADK vuong tai D ‘ 0,25
iem) HS 1ap luén chiing minh duoc 2 tg vudng AHQ va ADK dong dang
(g6c DAK chung)
AH _AQ 0,25

= = 2AD.AQ=2AHAK (4
D Q= (4)

9




AABC déu suy ra AOKC déu nén OH = KH =% hay AH = >

Thé vao (4) ta dugc: 2AD.AQ = 2.7

Vay DA? + DB? + DC?=6R?

3R

2R =6R?

3R

0,25

0,25

10




