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

Thoi gian lam bai: 150 phat (khéng ké thoi gian giao dé)

Cau 1. (6,0 diém)
24/x ~16 —&+4—2&+1(xzo;x¢4;x¢16).
X—6Jx+8 x-2 4-x

RUt gon biéu thirc A va tim tat ca cac gia tri nguyén cua X dé giatri cua A 1a mot sé nguyeén.
2) Trong mat phang véi hé truc toa d6 Oxy, cho ham sb

-’ +(v5—3)m-+15
y’— m? —/8m+3
bien.
Cau 2. (4,0 diém)
1) Giai phuong trinh 4/X+3 =1+ 4x— %
Xy+y+x=7

(x+1) +(y+1) =72

1) Cho biéu thirc A=

X +2024. Tim tat ca c4c gia tri ciia tham sé6 m dé ham sb nghich

2) Giai hé phuong trinh {

Cau 3. (3,0 diém)

1) Tim tat ca cac cp sO nguyén (x,y) théa man: x*—y?+2(3x+y) = 29.

2) Tim s6 nguyén duong a nho nhat sao cho 5ala s chinh phuong va cin béc ba cia 2a la
mot so tu nhién.
Cau 4. (6,0 diem)

1) Cho tam gidc ABC dudng cao AH , d6 dai BH =9cm, HC =16cm , tgC =%. Piém Onam

trén doan AH sao cho OH =2cm. Céac diém M,P,N lan luot nam trén cac doan théng
AB, OB, OC sao cho AM _ % % = é . Chirng minh tam giac ABC vudng tai Ava tinh do
dai doan thang MN .

2) Cho tam giac ABC can tai A (BAC >90°noi tiép duong tron tam O béan kinh R. M 1a
diém nam trén canh BC (BM>CM). Goi D 1a giao diém cia AM va (O;R) (D khéc A), H 1a trung
diém BC. E 1a diém chinh giita cung Ién BC. Goi | 1 tim dudng tron ngoai tiép tam giac BMD,
J la giao di€ém cua BE véi dudng tron tam | ngoai tiep tam giac BMD.

a) Chtng minh MAMD =MB.MC va bon diém B, I, E, J thang hang.
b) Khi 2AB=R xéc dinh vi tri diém M dé 2MA+ AD dat gia trj nho nhat.
Céau 5. (1,0 diém) Cho a, b, ¢ 1a d6 dai ba canh ctia mot tam giac co chu vi bang 2. Ching minh :

2>a’+b*+c? +2abc.

ChQ y: Thi sinh khong sir dung tai liéu; Can bo coi thi khong gidi thich gi thém.
Hovaténthisinh: ... SBD: oo
Chirky CBCT 1o, Chit Ky CBCT 2. it
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HUONG DAN CHAM THI MON TOAN - LOP 9
(Ban huong dan cham gom c06 06 trang)

I. HUONG DAN CHUNG

1. Huong dan cham dwa ra mét kha nang, trén thyc té hoc sinh cé thé cé cdach dién dat khdc
nhau cho ciing mét ndi dung tuwong tw. Vi vdy, khi nghién ciru hiedng dan cham can trao doi thong
nhdt trong Hoi dong cham thi.

2. Viéc chi tiét héa thang diém (néu c6) so véi thang diém trong hwdng dan cham phdi dam
bado khéng sai léch so véi hudng dan cham va dwoc thong nhdt thwc hién trong Héi dong cham thi.

3. Piém toan bai la tong diém thanh phan ciia tirng cdu héi trong dé thi, diém 1é dén 0,25.

] II. PAP AN VA BIEU PIEM
Cau 1. (6,0 diém)

Noi dung | Piém

2x-16  Jx+4 2/x+1
X—6Jx+8 x-2 4-x

Rt gon biéu thirc A va tim tat ca cac gia tri nguyén caa x dé gia tri cia A 1a mot sd
nguyén.

1) Cho biéu thirc A=

(x>0;x #4;x#16).

Voi x>0 x#4;x#16. Tacd

2&—16—(&+4)(&+4)+(2&+1)(&—2) 1,0
- X—6/X +8
X —/X =2 Jx+1

A= -

(Vi —2)(Jx-) x4

Vay vai x> 0;x#=4;x#16 thi A=

A

1,0
\/§+1

Jx -4

Taco

Jx+1 5

1+

Jx-4 7 x-4 1,0
Dé A nguyén thi 5:(vx —4) < (Vx—4)e{+1,+5)

A=

Truong hop 1: Vx—4=-5=x=-1(kim);

Truong hop 2: Vx—4=5=x=9= x=81(tm
Truong hop 3: Vx—4=-1=Jx=3=x=9(tm
Trudng hop 4: Vx —4=1=/x =5= x=25(tm);

4 0,5
); |

Vay tap hop cac gia tri nguyén ciia x thoa méan bai toan la : {9;25;81} . 05

2) Trong mat phéng v6i hé truc toa do Oxy, cho ham s6




m +(5-3)m-+15

= X + 2024 . Tim tat ca cac gia tri cia tham s6 m dé ham sé
y m? —/8m+3 st
nghich bién.
: L m’ +(v5-3)m-+15
+ D& ham s6 nghich bién thi a= <0
m? —/8m+3
+Taco mz—J§m+3=(m—J§)2+1>0 vm 10
+Néen m* —(V3+5)m++15 <0
+ Taco
m—\E<0 m<\f
) 0 m J_ ™
++/5 > >—
+(\/§—\/§)m—\/1_5:(m—\/§)(m+\/§)<0<:> 1,0
m-— 3>O m>\f (ktm)
| m+J§<O m<—/5
Vay —/5 <m<+/3 théa min yéu cau bai toan.
Cau 2 (4,0 diém).
Noi dung | Piém
1) Giai phuong trinh 4+/x+3 =1+4x —1.
X
Piéu kién: x>-3; x =0
Taco 4\/x+3=1+4x—£<:>4x\/x+3=x+4x2—1<:>4x2—4x\/x+3+x+3=4 05
X
2 2X—/X+3=2(*
Ta c6 phuong trinh (ZX—\/X+3) =4S ) 0,5
2X —X+3=-2 (**)
Tu (*) ta co
X_9+\/@
(*) S VX+3=2X-2=X+3=4X*-8x+4 = 4x* -9x+1=0 = 8
X_9—ﬁ
8
Thay vao (*) va d6i chiéu diéu kién ta thay X:9+g/@ la nghiém phuong trinh da
cho
Tu (**) ta co
_—7+\/§ 1,0
() S VX+3=2X4+2=> X+3=4X" +8Xx+4 = 4X° + Tx+1=0 8
_—7-33
8

7+\/7

Thay vao (**) va ddi chiéu diéu kién ta thiy x =

da cho

l1a nghiém phuong trinh

Vay tap nghiém cta phuong trinh 1a T = { s ' s

—7+\/@_ 9+\/@}




Xy+y+x=7

2) Giai hé phuong trinh
) Giai hé phuong tri {(x+1)3+(y+1)3—72

H¢ phuong trinh da cho tuong duong véi

Xy+Y+X+1=8 (x+1)(y+1)=8 (x+l)3(y+1)3=512
{<x+1>3+<v+1f72@{<x+1>3+<y+1>3=7z®{<x+1>3+<y+1>3=7z 10
u+v="72

Pt u=(x+1)",v=(y+1)’ tacoh¢ phuong trinh
at u=(x+1)",v=(y+1) taco hé phuong trin {UV:512

u==064
{v:72—u v=3_8

<
u’-72u+512=0 u==8 05
V= 64
= x+1) =64 = =
Véi {u 64 _ ( )3 {x+1 4 {x 3
v=_8 (y+1) -8 y+1=2 y=1
- x+1)’ =8 - -
Vi {u 8 . ( +)3 <:>{x+1 2®{x 1 05
V=064 (y+1) =64 y+1=4 y=3
Vay hé phuong trinh ¢ cac nghiém (x;y) 12 (3;1), (13)
Cau 3 (3,0 diém). ]
Noi dung | Piém
1) Tim tat ca cac cip s6 nguyén (X, y) thoa man: x* —y? +2(3x +y)=29.
PT< (X*+6x+9)—(y*-2y+1)-8=29 < (x+3)" —(y-1)" =37 o
(x—y+4)(x+y+2)=37 ’
Ta c6 bang
X—y+4 1 37 -1 —37
X+Yy+2 37 1 —37 -1
X 16 16 —22 —22 1,0
y 19 -17 -17 19
Vay phuong trinh c6 cac nghiém nguyén (x;y)la
(16;19), (16;-17), (-22;-17), (—22;19).

2) Tim s nguyén duong a nhé nhat sao cho 5ala s chinh phuong va cin bac ba cia 2a 1a
mot sO tu nhién.

Trong bai toan nay ta c6 acZ";2a=b’* 5a=c*=b,ceZ’

Ta ¢ 2a=b*(l) nén b* chia hét cho 2, ma 2 1a sb nguyén t6 nén bi2. Pit
b=2d,d € Z" thay vao (1) dugc 2a=8d°’ < a=4d°(2) 0,5
Tir 5a=c?(3) nén ¢ chia hét cho 5, ma 5 1a s6 nguyén t6 nén ci5. it c=5e,ecZ’
thay vao (3) ta dugc 5a=25¢e* <> a="5¢*(4)

Tir (3) va (4) ta c6 a=4d*=5e?(*); d,ecZ" . Do 4 va 5 1a hai s6 nguyén t6 cing
nhau nén d*® chia hét cho 5. Vay d:5=d=5k;keZ". Thay vao (*) ta duoc 0,5
a=5e’ =500k’ <> e?=100k’. Pé aeZ" nho nhat thi e keZ' nhd nhat khi do




k=1=e=10=a=500 .
L0c nay 2a=2.500=1000=10°; 5a =5.500 = 2500 =50° thoa man yéu cau bai toan.
Vay a=>500 1 s6 nguyén duong nho nhit thoa min bai toan.

Cau 4. (6,0 diém)

Noi dung | Piém

1) Cho tam gid&c ABC duong cao AH, do dai BH =9cm,HC =16cm , tgC :% Piém O

nam trén doan AH sao cho OH =2cm. Cac diém M,P,N lan luot nam trén cac doan
AM OP ON 2

thang AB, OB, OCsa0 cho —=——=——=2=_ Ching minh tam giac ABC vudng tai
7 AB OB OC 5
Ava tinh d6 dai doan thang MN .
A
M
0
P N
Nl
B H C
Xét AAHC vuong tai H
AH 3 3
=>tgC=——=—= AH =-.16=12cm= AO = AH —OH =10cm
HC 4 4
. : 1,0
Xet AAHB vudng tai H = cotgB :ﬂ :3 = 3 =tgC = ABC + ACB =90’
AH 12 4
Vay BAC :1800—(ABC+ACB)=90°. Hay tam giac ABC vudng tai A
) ) . AM OP _
Xét tam giac AABO c0 B :ﬁ: MP //OA; OA L BC = MP L BC(2)
Xét tam giac ABOC c0 @:O_Nj PN //BC (2) 0.5
OB OC
Tu (1) va (2) tacd MP L PN = AMPN vudng tai P = MN? = MP? + PN?
Mat khac ﬂ:z: BM =§: MP = MP:E=60m
AB 5 AB 5 AO 5
2.(9+16
O—N:m:ngN:gzlocm 015
OC BC 5 5
Vay MN? =6%+10° =136 = MN =+/136 cm

2) Cho tam gidc ABC can tai A (BAC >90°nai tiép duong tron tim O ban kinh R . M
1a diém nam trén canh BC (BM >BC). Goi D la giao diém ctia AM véi (O;R) (D khéc

A), Hla trung diém BC. E la diém chinh gita cung I6n BC. Goi | 1a tim dudng tron
ngoai tiep tam giac BMD, J 1a giao diém cua BE vai duong tron tm | .




a) Ching minh MA MD =MB.MC va bon diém B, |, E, J thing hang.

Xét AMAB ~ AMCD (g.g) Vi MAB = MCD; MBA =MDC gdc noi tiép cling chdn mot

cung. Suy ra MA _MB < MAMD = MB.MC
MC MD

1,0

Xét duong tron (O;R) c6 EBD = EAD, duong tron tdm | c6 BID = DMC (géc trong-
goc ngoai)

Vi AABC cén tai A, H 1a trung diém BC, E 1a diém chinh giita cung 16n BC nén
EAD + AMH = EAD + DMC =90° = EBD +BJD =90°.

— BD L JD. Nén BJ la duong kinh duong tron tm 1. Vay bén diém B, I, E, J
thang hang.

1,0

b) Khi 2AB =R xac dinh vi tri diém M dé 2MA+ AD dat gié tri nho nhét.

AH _AM

Taco AHAM ~ADAE (g.9) = == — ¢ AM.AD = AH .AE

Ma AE =2R, xét AABE vudng tai B c6

2 2
AB? = AH.AE = AH = AB :E: AM.AD:R—
AE 8 4

1,0

2
Mat khac theo BAt ding thuc Co-si: 2AM + AD > 2/2AM.AD =2 2.% —RV2. DAu

bang xay ra khi 2AM = AD. Vay M la trung diém caa AD suy ra OM L AD. Nén M
1a giao diém caa duong tron duong kinh OA véi BC.

1,0

Cau 5. (1,0 diém)

Noi dung

| Pi¢m

Cho a, b, ¢ 1a d6 dai ba canh cua mot tam gidc c6 chu vi bang 2. Ching minh:




2>a’+b?+c? +2abc.

Vi a, b, ¢ 1a d dai ba canh cua tam giac nén a>0; b >0;c>0.
a+b+c=2=a<lb<lc<l=(1-a)(l-b)(1-c)>0

<:>1+ab+bc+ca—(a+b+c)—abc>O<:>ab+bc+ca—abc>1 05
< 2(ab+bc+ca—abc)>2
Ma 2(ab+ac+bc—abc)=(a+b+c)2—(a2+b2+c2)—2abc

0,5

:>22—(a2+b2+cz)—2abc>2<:>2>a2+b2+c2+2abc.




