SO GD&PT TINH BINH THUAN K1 THI HQC SINH GIOI LOP 9
[CY{ RN} Nim hoc 2024-2025
Dé thi mén: Toan hoc
Thoi gian 1am bai: 150 phat (khdng ké thoi gian giao dé)

PE CHINH THUC|

3(X+\/;_1) Ix+1 fx+2

x+x—2 x+2 Jx-1’
a) Rt gon biéu thirc A.

b) Tim cac sd nguyén x dé A co gia tri nguyén.
Bai 2.(4,0 diem)
a) Giai phuong trinh: 3x* + X —3/3x* + x + 2

[x + +4/X+y-1=5
b) Giai h¢ phuong trinh:

2X+ y+—:14
y

Bai 1.(4,0 diém) Cho biéu thuc: A= voi x>0, x 1.

Bai 3.(4,0 diém)
a) Tim ba s nguyén to d6i mdt khac nhau, biét rang tich cua ba s6 d6 bang nam lan tong cua ching.

1
b) Cho céc s6 thuc a, b, ¢ thoa mén: 0<a b c< 2. Chiung minh rang:
2a+3b+4c=3
2 9 8

— + + > 81
a(3b+4c-2) b(4a+8c-3) c(2a+3b-1)

Bai 4.(6,0 diém)

Cho nira dudng tron (O) tm O, dudng kinh AB=2R. Goi Ax, By lan lugt 1a céc tiép tuyén tai A va
B véinita duong tron (O) (Ax, By va nira duong tron (O) ndm trén cing mot nira mét phing bo AB). Qua
diém M tiy y thudc nira dudng tron (O) (M = A, M = B) ké tiép tuyén véi nira duong tron (O) cit Ax, By
lan luot tai C va D.

a) Chung minh tir gidc OBDM noi tiép duong tron.

b) Chirng minh: AC.BD =R?.

¢) Chung minh: AB 14 tiép tuyén ctia dudng tron ngoai tiép AOCD .

d) Cho AB=8cm. Tim vi tri ctia diém C dé chu vi tr giac ABDC =28 cm, tir d6 tinh dién tich nim
trong tir giac ABDC va nim ngoai nira dudng tron (O) .

Bai 5.(2,0 diém)

Cho day s6 ty nhién 1; 2; 3;...; 2024. Mdi lan ta x6a di hai s6 cua diy va ghi thém vao diy d6 gia tri
tuyét dbi cuia hiéu hai s6 da bi x6a, tiép tuc lan nhu thé cho dén khi ddy s con dung 100 s6. Khi d6, tong cua
100 s6 d6 c6 thé 1a 2023 duoc khong? Hay giai thich nhan dinh di dua ra.

SHET=



SO GD&PT TINH BINH THUAN K1 THI HQC SINH GIOI LOP 9
[CY{ RN} Nim hoc 2024-2025

'PAP AN CHINH THUC

HUONG DAN CHAM DPE THI HSG LOP 9

3(X+\/;_1) Ix+1 fx+2

Bai 1.(4,0 diém) Cho biéu thic: A= - - ,v6i x>0, x#1.
x+4x=2  fx+2 fx-1

a) Rut gon bi’éu thoe A.
b) Tim cac s6 nguyén x dé A cé gia tri nguyén.
Giai

a) Voi x>0, x#1, ta co:
3(X+\/;—1)_\/§+1_\/§+2

x+x-2  x+2 fx-1

3(X+\/;—1) _\/;+l_\/;+2
(x&+2)(\&—1) Ix+2 x-1

) 3(x+x 1) (VX +1)(Vx ~1)~(vx +2)
(Vx+2)(vx-1)
(8x+3vx ~8) = (x~1)~(x+4Vx +4)
(Vx+2)(vx-1

A=

(Vx2)(Vx-1
(Vxr2)(Vx-3)
()
Jx-1
Vay v6i x>0, x=1 thi A= J\é:i .
, X—3 2
b) Taco: A= \/\/;—l =1- 1
Nhan xét AeZ < J_Z 1€Z:>\/;—16U(2)={i1;i2}
Ta c6 bang gia tri sau day:
Jx-1 1 -1 2 -2
X 4 (nhan) 0 (nhan) 9 (nhan) th?r?h’(éc
A 1 3 0 th?r?hxéc

Vay cac gia tri nguyén x thoa min dé baila 4; 0; 9.



Bai 2.(4,0 diém)
a) Giai phuong trinh: 3x* + X — 3\/3x +X+2=2.

/x + +.4/X+y-1=5
b) Giai h¢ phuong trinh:

2X+ y+—:14
y
Giai
2
a) Didu kién: 3x* +x+2>0< 2x2+(x+%) +%zo.

Bét dang thirc nay ludn dung. Vay hai vé cta phuong trinh ludn xac dinh.
Phuong trinh viét lai: 3x% + X —3v/3x* + x+2 =2
S 3+ X+2-33X* +x+2-4=0.
bat t =v/3x* +x+2 (t>0), phuong trinh tr¢ thanh:
-3t-4=0
< (t+1)(t-4)=0
t+1=0 t=-1 (loai)
= =
t—4=0 t =4 (nhan)
+)Voit=4taco: V3X°+x+2=4
&3 +x+2=16
<3 +x-14=0
< (x-2)(3x+7)=0
[ x—2=0 | X2

= = 7.
3Xx+7=0 x:—§

.
Vay phuong trinh c6 hai nghiém la x=2; X = 3

2

X+—2>0
y

b) Piéu kién: {x+y—-1>0.

y=0
/x+ +4X+y-1=5

2x+y+—:14
y

Heé phuong trinh viét lai:

bat a= /X+g >0, b=yx+y-1>0=2x+ y+g=a2+b2+l. Khi do, hé phuong trinh tr¢ thanh:
y y



a=2
{ a+b=5 {a+b:5 b=3

a2+b?=13 | ab=6 | (a=3’
= = {a_3

| [b=2
X+£:2 x+E:4 y=10-x
+) Véi a=2, b=3 ta dugc h¢ phuong trinh: y = y = 2 4
X+ —4=
X+y-1=3 X+y=10 10—-x
_x:7+$ﬁ
{ y=10—x y=10-x y=3-+11
9, = = .
—x*+14x-38=0 ~ |x=7++11 x=7-+/11
i y:3+\/1—1
Déi chiéu véi diéu kién xac dinh, ta nhan dugc hai nghiém cua hé phuong trinh 1a
(x;y)=(7i\/1_1;3$\/1_1).
x+3:3 X+E=9 y=5-X
+) V61 a=3, b=2 ta dugc h¢ phuong trinh: y = y Rt 2 9-0
+——9Y=
X+y-1=2 X+y=>5 5—X
I x=7+6
y=5-x y=5-x y=—2—\/6
=9, = = .
—Xx*+14x-43=0  |x=7++/6 x=7-6
i y:—2+J€

Déi chiéu voi diéu kién xac dinh, ta nhan duoc hai nghiém cua hé phuong trinh la
(xy)=(7+6;-2%6).
Vay h¢ phuong trinh c6 cac nghiém (X; y) = (7 +4/11;3% «/Tl) ; (X; y) = (7 +6;-2F \/6)

Bai 3.(4,0 diém)
a) Tim ba s nguyén t6 d61 mot khac nhau, biét rang tich cua ba s6 d6 bang nam lan tong cua chung.

1
b) Cho céc s6 thuc a, b, ¢ thoa mén: 0<a b c< 2 . Chimg minh ring:
2a+3b+4c=3
P= 2 + J + 8 >81
a(3b+4c-2) b(4a+8c-3) c(2a+3b-1)
Giai

a) Goi p,q,r 14 ba sd nguyén té thoa man dé bai. Khi dé, theo d& bai, ta co:

par =5(p+q+r) (*)
Vay ta duge pgr:5. Do d6, mot trong ba s6 niy phai chia hét cho 5 hay mot trong ba sb nay phai bang
5 (vi ca ba s nay déu 1a s nguyén t6). Khong mat tinh tong quét, gia st p=>5. Khi do, (*) viét lai:
gr=q+r+5

<qr-gq-r+1=6



<(q-1)(r-1)=6.

Vay ta co cac kha ning sau:

g-1 1 2 3 6
r-1 6 3 2 1
q 2 3 4 7
r 7 4 3 2
Ddi chiéu cac truong hop vura tim dugc voi gia thiét dé bai, ta duoc bod ba s6 nguyén t6 thoa man dé bai

1a (2,5,7).
Chii y: Néu dé khong yéu cau nhu trén ma yéu ciu tim ba sd nguyén t6 phan biét p,qg,r théa man (*)

thi phai két luan bo (2; 5; 7) va céac hoan vi cia chung).

b) Ta cé: 2a2+322 /ﬂaz :ﬂa
9 9 3

3b2+§22 gb2 =2b
9 9

4+ 250 /Ec _8;
9 9 3
+

Vay 2a2+3b2+4cz+12§a+2b gc=§(2a+3b+4c)= 3=2

wrN

= 2a’ +3b* +4¢* >2-1=1.

Ta co: 2 = 2 = 4 = 4
a(3b+4c-2) a(l-2a) 2a(l-2a) 2a-4a’
9 9 9 9
b(4a+8c—3) b(3-6b) 3b(1-2b) 3b—6b
8 8 16 16
c(2a+3b-1) 2c(1-2c) 4c(l-2c) 4c-8¢*
A 2 9 8
ey A:a(3b+4c—2)+b(4a+8(:—3)+c(2a+3b—l)
4 9 16
“2a—da’ 30-6b°  4c—8c
2
(2+3+4) L

2 > =
(2a+30+4c)-2(2a° +3p* +4c?)  3-2.1
Dau "=" xay ra khi azb:c:%.

Chii y: Néu trinh bay theo cach nay, hoc sinh cin chimg minh lai bat dang thirc sau day trude khi ap
dung vao bai dé tranh bi mat diém.

. 2 p2 2 (a+b+c)
Cho a,b,c,x, Y,z 14 cac s6 thuc va x,y,z >0. Khi do ta co: a’ b ¢ (arb+e)

X 'y z X+Yy+1z
Dau "=" xay ra tai E=B=E.
X y z
Bai 4.(6,0 diém)

Cho ntra duong tron (O) tam O, duong kinh AB=2R. Goi Ax, By lan luot 1a cac tiép tuyén tai A va

B véinita duong tron (O) (Ax, By va nira duong tron (O) ndm trén cing mot nira mét phing bo AB ). Qua



diém M tily ¥ thude nira dudng tron (O) (M = A, M = B) ké tiép tuyén véi nira duong tron (O) cét Ax, By
lan lugt tai C va D.

a) Chtng minh tr giac OBDM noi tiép dudng tron.

b) Chirng minh: AC.BD =R?.

¢) Chimg minh: AB 14 tiép tuyén ciia duong tron ngoai tiép AOCD .

d) Cho AB=8cm. Tim vi tri cia diém C d& chu vi t giac ABDC =28 cm, tir d6 tinh dién tich ndm

trong t& gidc ABDC va ndm ngoai nira dudng tron (O).
Giai

A
o B

a) Tu gidc OBDM c6: OBM +ODM =90"+90" =180".

Vay tir gilc OBDM ndi tiép.

b) Theo tinh chat hai tiép tuyén cat nhau ta c6 CA=CM , DB=DM .
Chtrng minh COD =90°.

ACOD vudng & O, duong cao OM c6 AC.BD = MC.MD = MO? =R?

¢) RS rang tdm duong tron ngoai tiép ACOD 1a trung diém | cua OD.

Pé ¥ ttr giac ABDC 14 hinh thang vudng c¢6 Ol 1a dudng trung binh. Tir d6 ta dugc 10 L AB tai O hay
ta c6 dpem.

d) Tt céc cau trén, ta co: CM =CA, DM =DB = CD =CA+ DB =20l

Do d6 theo dé bai ta dugc: AB+BD+DC+CA=8+401 =28=0Il =5cm
Vay ta dugc hé diéu kién sau:

(AC=8
AC+BD =20l =10 {BD:Z
{AC.BD =R*=4*=16 < AC =2
{BD =8
Vay diém C théa man bai t(;én s& nam trén tia AX va cach A mot khoang 1a 2 cm hoic 8 cm.
Khi d6, dién tich phan hinh cin tim 1a: S =S,.p —%s(o) = % —167” =40-87z (cm?)

Bai 5.(2,0 diém)

Cho day sb tu nhién 1; 2; 3;...; 2024 . Mdi 1an ta x6a di hai sb ctia diy va ghi thém vao day d6 gia tri
tuyét dbi cua hiéu hai s6 da bi x6a, tiép tuc lan nhu thé cho dén khi diy s con dung 100 s6. Khi d6, tong cua
100 s6 d6 c6 thé 1a 2023 duoc khong? Hay giai thich nhan dinh di dua ra.



Giai
Cau tra 101 1a phu dinh.
2024.2025

That vay, ban dau ta c6 tong cia 2024 sb nay 1a: S = =1012.2025 1a s6 chén. Khi ta thuc

hién thao téc x6a hai s6 X,y batki (x>y) vathém vao sb |x—y| thi ta dugc tong cac sb clia ddy lic do
la:
S—(x+y)+|x—y|=S—(x+y)+(x—y)=S-2y
ludn 1a s6 Chgll’l.‘ Va sau mdi lan thue hién thao tac, thi téng cac s6 cua diy sau do ciing 13 s6 chin. Vay
truong hop & d€ bai 1a khong the xdy ra (dpem).
HET™



