PHONG GD & PT THQ XUAN PE GIAO LUU POQI TUYEN HSG CAP TINH
NAM HOC 2024 - 2025
Mén thi: TOAN LOP 9 THCS
Theoi gian: 150 phut (khong ké thoi gian giao dé)
Dé thi nay ¢6 01 trang, gdm 05 cau.

wx+5Jx+6 x=7Vx-8 2x+10Jx+12
x=2x=3  x+2dx+l  x-Jx-6

x>0,x=9. Rat gon A, va tim tt ca cac gia tri ciia x dé % nhan gia tri nguyén.

Cau 1 (2,0 diém): Cho biéu thirc 4=

Cau 2 (2,0 diém): Choa,b, cthéaman Ja+vb+vc=7; a+b+c=23; Jabc =3.

Tinh gia trj biéu thic H =

1 1 |
+ + :
Jab+Je -6 bc+Ja-6 Jea+b-6

Cau 3 (2,0 diém): Giai phuong trinh: 9x” = (x* +x-5)(\3x+1-1)’.

Xy + 2xy =1

Cau 4 (2,0 diém): Giai hé phuong trinh x+y
\V3x* +33+3/2x+y—1=3x+y+6

Céu 5 (2,0 diém):. Tim nghiém nguyén duong cua phuong trinh: 3* —32 = )*.

Cau 6 (2,0 diém): Gia str n 1a s6 tu nhién thoa man diéu kién n(n+1)+7 khong chia hét
cho 7. Chtrng minh rang 4x* — 511 khong 1a s6 chinh phuong.

Cau 7 (Z,Q diém): Cho lrhcf)p ~gck)m céc thé danh sb 1;2;3;4;5;6;7;8., Moi thé; kh'fic nhau
danh cac s6 khac nhau. Lay ngau nhién 2 the trong hop. Tinh xac suat cua bién c6 “ Tich
cua 2 thé duoc lay ra 1a mot s6 chan”.

Cau 8 (5,0 diém): Cho dudng tron (O; R) va hai duong kinh AB, CD sao cho tiép tuyén
tai A cua duong tron (O; R) cat duong thang BC, BD tai hai diém tuong tng la E va F.
Goi P, Q Ian luot tai trung diém AE, AF.

1) Chitng minh rang tryc tim H ciia A BPQ 1a trung diém cta AO.

2) Cac dudng thang AB va CD thoa man diéu kién gi thi dién tich tam gidc BPQ nho
nhat.

3) Biét ABEF c6 hinh vuong BMKN noi tiép (K€ EF; MeBE, NeBF) sao cho ti sb

L2442
2

gitta cic canh hinh vudng va ban kinh dudng tron ndi tiép A BEF 1a . Tinh céc

gbc nhon cua A BEF.

Cau 9 (1,0 diém): Cho a,b,c 13 ba sb thuc duong thoa man diéu kién abc >1. Tim gia tri
1 1 1

16n nhét cta biéu thirc P=— +— +—— .
a +1+bc b +1+ac ab(c’+1)+1
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(Hudng dan cham gom cé 09 trang)

Cau Noi dung Piém
) Wx+5Jx+6 x=7Jx-8 2x+10/x +12
Cho biéu thirc 4 = - - b x> 0,x#9.
1 0 pDIcu we X_Z\/;_:g x+2\/;+1 x_\/;_6 VOl X X # 2.0
Rut gon A, va tim tit ca cdc gia tri ciia x dé % nhén gia tri nguyén.
L WxeDa=x+6) (Vx+1)(vx=8) 2(vx+3)(Vx+2)
_ _ _
(Vx+1)(vx-3) (Vx+1) (Vr=3)(vx +2) 0,5
_X- x+6_\/;—8_2(\/;+3)
-3 Jx+l Jx-3
x=3Jx Jx-8 & Jx-8  x+8
= —_— = -_— = . O,S
\/;—3 \/;+1 g \/;+1 \/;+1
Theo BDT Cési, ta cd A=+/x +1+ 2 252J9-2-4 0,5
\/;-i-l
BéieZthiA:4<:>\/;+l: 4 < x =4 (thdoa man). Vay x =4, 0,5
A \/;+1
Cho a, b, ¢ théa min Va +vVb +vJc =7 ; a+b+c=23 ; Jabc =3.
2 1 1 1 2.0
Tinh gia tri biéu thirc H = + + .
st i Jab+c—6  Jbc+~a—6  Jea+Jb—6
Tacod (\/;+\/5+\/;)2:a+b+c+2(\/z+\/§+ ca) 0.5
ma a+@+f:7;a+b+c:23 nén\/ﬁ-l- bc+\/a:13
Tacod Na+vVb+e=7 =Je-6=-Ja—-b+1
nén ab+JZ—6:JE—JZ—JE+1:(JZ—1)(JZ—1)
0,5

Tuong tu \/E+\/E—6:(\/3—1)(\/2—1);\/E+\/Z—6=(\/Z—1)(\/Z—1)




Vay H=

1 1 1
+ +
Vab+~Jc =6 bc+Ja—6 ~ea+b—6

1 1 1
=) =) [
Je—1+a-1++/b -1
Na1)(db-1){ve-)
(\/;+\E+\ﬁ)—3 7_3
_\/abc+(\/;+ b+ﬁ)—(@+@+ﬁa)—1_3+7—13—1_ 0,5
Vay H=-1.
Giai phuwong trinh: 9x” = (x2 +x—5)(\/3x+1 ~1)°. 2.0
Diéu kién: x> —%. Phuong trinh twong duong:
0,5
9x” (V3x+1+1) = (x* +x=5)(V3x+1 -1 (V3x+1+1)
<::>9xz(\/3x+1+1)2=(xz+x—5)~9x2
x=0 0,5
=
X +x-5=R3x+1+1)7 (1)
() x> —2x-7=2J3x+1 = 2x> —4x—14=4/3x +1
<232 =Tx-15+Bx+1(3x+1-4)=0
& (x=5)2x+3)+ XN 0,5
V3x+1+4
3V3x+1
-5 2x+3+—— |=0
e )£ x+ +\/3x+1+4J
x=35
g3 343x+1 0o 0,5

Bx+l+4




3V3x+1
V3x+1+4

Do xz—%:>2x+3>022x+3+ =0 v0 nghiém.

Vay phuong trinh da cho ¢6 2 nghi¢m: x=0,x=5.

x2+y2+ 2xy =1 (1)
Giai h¢ phuwong trinh x+y 2.0
N3xP+33432x+y—1=3x+y+6 (2)
2x+y—-120
DKXD: 0,25
x+y#0
2 2 2xy 2 2xy
(1)c>x +y + =lex+y) —2xy+ =1
x+y x+y 0.5
<:>(x+y)3—2xy(x+y)+2xy:(x+y)
Pat S:x+y,P=xy(S2 24P) ta co:
3 0,25
S*—28P+2P=8§ < S(S+1)(S-1)-2P(S-1)=0
& (S-1)(S*+8-2P)=0
S=1 x+y=1
el =7 0.25
S°+S§5-2P=0 X +y +x+y=0
THI1: Véi x+y=1= y=1-x, thay vao (2) ta dugc:
V3x2+33+3/2x+1-x—1=3x+1-x+6
e A3x7 +33+3x =2x+7 0,25
= 3x% +33+24/3x% +33.3x +9x = 4x> + 28x + 49
= 633x> +33 -Jx = x> +19x +16
:>36(3x2+33)x=x4+361x2+256+38x3+32x2+608x
0,25

< xt=70x° +393x% —580x+256=0

< (x=1)(x—4)(x—64)=0




(TM)
S|lx=4=y=-3 (TM)
x=64=y=-63 (TM)

x=1=y=0

TH2: Véi x* + y* +x+y =0. Ta coi day 12 phuong trinh bac hai 4n x .

Dé ton tai x thi A=1-4()"+y)> 0 4y* +4y-1<0

<4 y+1+\/§ y+1_\/E <0
2 2 0,25
<:>_1+\/§ <y< —1+x/5
2 2
Tuong tu ta cling co —1+£/§ <x< _1;\5 .
Suyra 2x+y—-1<2. _1;\/5 + -1 ;ﬁ —1<0, khong thoa man diéu kién
2x+ y—12>0 nén trudong hop nay h¢ vé nghiém. 0,25
Vay tap nghiém cua hé phuong trinh 1a {(1;0),(4;-3),(64;—63)} .
Tim nghiém nguyén dwong ciia phwong trinh: 3* -32 = °, 2.0
*) Néu x 1¢, dit x=2k+1 (k e N). Thay vao PT ta co: 025
31 _32=1 =39 -32=)°
Ta co: 9=1(mod8)= 9" =1(mod8) = 3.9° =3(mod8) = 3.9" =32 =3(mod8) 025
Do do6 y° = 3(mod 8) (v6 1y vi 86 chinh phuong chia cho 8 du 0 hoic 1)
*) Néu x chan, dat x=2k (k eN ) . Thay vao PT ta co:
0,25
3 -32=)" & (3" -y)(3 +y)=32 (1)
Do 3“+y >3-y >0 va 3" + ;3 — y1a cac s6 chin nén tir (1)xdy ra cac
truong hop sau:
0,25

3F—y=2 3¥=9

3 +y=16 y=7 {k:z {x:4
= = =

3 -y=4 =6 (=7

3F+y=8 ||y=2




Vay PT di cho c6 nghiém nguyén duong (x; y) duy nhat (4;7).

0,25

Gia sir » 12 s6 tw nhién théa man diéu Kién »(n+1)+7 khong chia hét cho

7. Chirng minh rang 4»* —5n—1 khéong la s6 chinh phwong.

2.0

Gia st ton tai s6 tu nhién » thoa mén diéu kién n(n+1)+7 khong chia hét

cho 7 va 4n* —5n—1 13 s6 chinh phuong.
Ta ¢ 4n' —5n—1=(n+1)(4n* —4n—1)
bit UCLN (n+1;4n" —4n—1)=d(d eN’)

n+l:d

Suy ra
Y {4n2—4n—13d

0,5

Co 4n* —4n—-1=4n(n+1)-8(n+)+7:d =7:d

Vi n(n+1)+7 khong chia hét cho 7 nén n(n+1) khong chia hét cho 7 , suy ra

n+1khong chia hét cho 7, suyra d #7=d =1.

0,5

Do do, n+1 va 4n* —4n—1 1a hai s6 nguyén t6 cung nhau, ma tich cta

chung 13 s6 chinh phuong suy ra n+1 va 4n> —4n—1 1a cac s6 chinh phuong.
Suyra 4n’ —4n-1=d’(aeN) < (2n-1)Y -a’ =2 < 2n—a-1)Q2n+a-1)=2

Vi2n—-a-1<2n+a-1

0,5

[(2n-a-1=
dn+a—-1=2 a= X o ..z .
= & ,khong thod man n,a 1a cac s tu nhién.
{2n—a—1=—2 1

2n+a—-1=-1 2

Vay gia su 1a sai, ta ¢c6 di€u phai chimmg minh.

0,5

Cho 1 hgp gom céc thé danh so 1;2;3;4;5;6;7;8. Mdi thé khac nhau danh
cac s0 khac nhau. Lay ngau nhién 2 thé trong hjp. Tinh xac suat cia
bién co “ Tich cta 2 thé dwgc lay ra l1a mot so6 chan”

2,0




Trong hop co 4 thé ghi s6 18, 4 thé ghi s6 chan

Lay ngau nhién hai thé ¢ trong hdp, sau dé tinh tich hai sé duwoc danh & hai
tam thé do6 nén ta c6 cac kha nang sau:

Trudng hop 1: Thé sb ban dau lay ra ghi s6 1&, nhu vy thé ban dau c6 4 kha

nang la 1;3;5;7 0,75
Khi d6 thé sau co thé 7 kha ning xay ra, trong d6 c6 4 kha ning sé& 1a s6 chin,

nhu vay c¢o6 4 tich 1a s6 chan

Viy trudng hop nay c6 sb bién ¢ xay ra 1a 4.7 = 28 (bién cb)

S6 bién cd ma tich 1a s6 chin 13 4.4 = 16 (bién cd)

Truong hop 2: Thé sé ban dau lay ra ghi s6 chan, nhu vy thé ban dau c6 4 kha

nang la 2;4;6;8

Khi d6 thé sau c6 thé 7 kha nang xay ra, va tich déu 1a s chan 0,75
Vay truong hop ndy c6 sé bién ¢ xay ra 1a 4.7 = 28 (bién cb)

S4 bién c6 ma tich 1a s6 chin 1a 4.7 = 28 (bién cd)

Nhu vay:

Tong sb bién ¢ xay ra 1a 28 + 28 = 56 (bién cb)

S6 bién c6 ma tich 12 s6 chin 1a 16 + 28 = 44 (bién cd) 0,5
Xac suét ciia bién c¢6 “ Tich ciia 2 thé duoc ldy ra 1a mot s6 chan” 1a

44 11

56 14

Cho dudng tron (O; R) va hai duong kinh AB, CD sao cho tiép tuyén tai A

ctia duong tron (O; R) cat dudng thang BC, BD tai hai diém tuwong tng 1a E

va F. Goi P, Q lan luot tai trung diém AE, AF.

a) Ching minh rang truc tam H ctia A BPQ 14 trung diém ciia AO. 6.0

b) Cac duong thang AB va CD thoéa mén diéu kién gi thi dién tich tam giac
BPQ nho nhit.

¢) Biét ABEF c6 hinh vuéng BMKN ndi tiép (K e EF; MeBE, NeBF) sao

cho ti 80 giita cac canh hinh vudng va ban kinh dudng tron ndi tiép A BEF 1a




2+\/§
2

. Tinh cac goéc nhon ciia A BEF.

S F
E P A 0
a. Chirng minh rang truc tim H ciia A BPQ la trung diém ciia AO. 2,0
Do BA 1a dudong cao A BPQ nén tryc tam H € B4 0,25
Ta c6 ABEF vudng tai B (CD la dudng kinh) = BA? =AE.AF
AE AB AE AB
=% AAEO=A ABQ (c.g.0) 0,75
AB AF AO AQ
— AEO = ABQlai c6 ABQ = APH (Cung phuvéi AOB) 0.5
= AEO = APH = EOQJ/PH;
A AEO c6 PE=PA (gt) va PH/EO =HO=HA 0.5
hay H 1a trung diém ctia doan thang OA. ’
b. Cac dwong thing AB va CD théa mén diéu Kién gi thi dién tich tam 20
b

giac BPQ nho nhit.

Sppo = ABPO _ p pp =R(APHAQ)
R, # > R 5 JAEAF = RVAB® = 2R

Sepg = 2R’ & AE—AF<:> A BEF vudng can tai B < ABCD vuodng can tai

B < AB1CD




c. Biét A BEF c6 hinh vuéng BMKN néi tiép (K< EF; M e BE, N<BF) sao
cho ti s0 giira cac canh hinh vuong va ban kinh dwong tron ngi tiép

2+\/§
2

A BEF la

. Tinh cac goc nhon cua A BEF.

E" K

1,0

Goi O’ 1 tim dudng tron ndi tiép tam giac BEF.

Do tir gidc BMKN 13 hinh vudng = BK 13 dudng phan gic cua EBF
= 0’eBK

0,25

BK KN 242 J_

Ké 0’J LBE; O’S 1 BF=0’S/KN = 1+
BO' 0'S 2
. BK BO+0'K O'K 0K 2
Ma - =1+ - =
BO' BO! BO'  BO' 2

0,25

Lai c¢6 FO’ 1a phan giac BFE = FR _ O'K = V2
FB O'B 2

—FB=+/2 FK = FB? =2FK2
Tuong tu: EB>=2EK?

0,25

— EF?= EB? + FB? = 2(EK? + FK?)
Hay (EK + KF)? = 2(EK2 + FK?) < (EK - KF) =0 < EK =KF

— A EBF vudng can tai B — BEF = BFE =45

0,25

Cho a,b,c 13 ba s6 thue dwong théa min diéu kién abc > 1. Tim gia tri 16n nhit cia

1 1 1

biéu thirc P=— +— +—— .
a +l+bc b +1+ac ab(c’+1)+1

1.0




a b c
P=— + + 3
a +a+abc b +b+abc abc(c’+1)+c

a b c
- 3 + 3 + 3
a+a+l b+b+1 c+c+1

0,25

Vx>0, taludn cod (x—1)*(x+1)>0 ex —xP—x+1>0

X +x+1>x +2x & 3 al < ! , dang thirc xay ra khi x =1.
X +x+1 x+2

b c 1 1 1

5 +— +— < + +
a+a+l b +b+1 ¢’ +c+l a+2 b+2 c+?2

Suy ra

0,25

+1+1£1 (6)
a+2 b+2 c+2

That vay, (6) < (a+2)b+2)+ (B +2)c+2)+(a+2)c+2)<(a+2)(b+2)c+2)
< ab+be+ca—+abc >4

Ta s€ ching minh

0,25

Ap dung bét dang thirc Cosi ta co ab+bc+ac > 33/ab.be.ca =3
Mait khac abc >1 = ab + bc + ca + abc > 4 nén (6) ding, suyra P<1.

Vay maxP:g khia=b=c=1.

0,25




Xem thém: PE THI HSG TOAN 9
https://thcs.toanmath.com/de-thi-hsg-toan-9
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