SO GIAO DUC VA PAO TAO PE THI CHON HOQC SINH GIOI CAP TiNH LOP 9
BEN TRE TRUNG HQC CO SO
NAM HQC 2024-2025
Mén: TOAN
Ngay thi: 25/06/2024
Thai gian: 150 phat (khong ké phat dé)

Cau 1: (4,0 diém)
a) Cho x++/5 =2 Tinh gia tri cua bidu thic A =7(x? +4x)" —6(x? +4x)" +2023.

X% =[x _2x+«/§+2(x—1)
X++/X+1 Jx Jx -1

b) Rut gon biéu thirc B = VGi x>0,x 1.

Cau 2: (2,5 diém)

Trong hé truc toa do Oxy cho hai duong thing (d,):y=x+3, (d,):y=-2x+m?+m-18 voi
m 1a tham sé. Tim tat ca cAc gia tri ciia m dé hai duong thang (d,),(d,) cét nhau tai diém c6 hoanh do
bang 0 .
Cau 3: (3,0 diém)

Giai phuong trinh sau: 2(X2 +4x—5)+\/x2 +4x+7=0
Cau 4: (2,0 diém)

Cho hinh chir nhat MNPQ ¢6 MN =4cm vaMP =5cm. Goi H 1a chan duong vubng goc ké
tr P dén NQ. Tinh dién tich tam giac NPQ va do dai doan thang HN .
Cau 5: (3,0 diém)

Cho hinh thang ABCD vudng ¢ dinh A va dinh B thoa min AD =2AB =2BC . Biét
BC =+/5cm. Goi H 14 chan dudng vudng goc ké tir A dénBD.

a) Tinh do dai doan CH .

b) Goi M 1a trung diém cua doan thang HD . Puong thang AM va BC cat nhau tai diém E .

Chuang minh rang: CM L AE .
Cau 6: (2,0 diém)

4x+3

Tim gia tri nhé nhét caa biéu thac C=—;
X +1

Cau 7: (2,0 diém)
Tim céc cap so nguyén (x;y) théa man: Y +2xy—7x-12=0
Céau 8: (1,5 diém)
Cho ba s6 thuc duong a,b,c. Chiing minh rang:
ab bc ca a+b+c
+ + <
a+3b+2c 2a+b+3c 3a+2b+c 6
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a) Cho x++/5=—-2. Tinh gié trj cua biéu thac A = 7(x2 +4x)2024 —6(x2 +4x)2023 +2023.

2,0

20, 202

A=7(x2+4x)" —6(x2+4x)" +2023
X++/5=-2= /6 =—(x+2)

=5=xX+4x+4= x* +4x=1
A=7.17*_6.12 1 2023 = 2024

1b

x2 —+/x _2x+\/§+2(x—l)
X+~/X +1 Jx Jx-1

b) RUt gon biéu thic B = VGi x>0,x#1.

2,0

B X% =[x _2x+\/;+2(x—1)
_x+ X+1 \/§ \/_—1
IXWx=D(x+x+1)  Vx(@Vx+1)  2(x ~)(/x +1)
= - +

X+X+1 \& ﬁ—l
B=Vx(x~-1) - (2Vx +1) +2(x +1)
=X—IX = 24/x —1+24/x + 2
:x—\/§+1

x>0, x#1.

B

Trong hé truc toa d6 Oxy cho hai dudng thing (d,):y =x+3,
(d,):y=-2x+m’+m-18 véi m la tham s6. Tim tat ca cac gia tri ciia m d¢ hai duong

thang (d,),(d,) cét nhau tai diém c6 hoanh d¢ bang 0 .

2,5

Hoanh d9 giao diém ctia (d,),(d,) la nghiém ctia phuong trinh:

m?+m-21
3
(d,),(d,)cdt nhau tai diém tai diém c6 hoanh d¢ bang 0 khi

X+3=-2X+m?+m-18< x =

m?+m-21
X=—
3

=0eom+m-21=0cm=—

1++/85
2

KL:m=—

1++/85
2

Giai phuong trinh sau: 2(x2 +4x—5)+\/x2 +4x+7=0 (1)

3,0

x>0

DK: x2+4x20<:>x(x+4)20<:{
Xx<-4




- Pit:it =+x* +4x(t > 0) = x* +4x =t?, thay vao pt(1) ta dugc :
2(t"-5)+t+7=0<>2t+t-3=0 6 a+b+Cc=2+1-3=0 nén pt c hai nghi¢m:

t =1(thoa dk); t = —g (khong thoa dk)

Véit=1=x2+4x=1¢< (x+2)? =5 x+2 =45 < x=-2£+/5 ( théa dk)

Vay: Phuong trinh da cho c6 2 nghiém x,, =2+ J5

Cho hinh chir nhat MNPQ ¢6 MN =4cm vaMP =5cm. Goi H 1a chan duong vuéng

x N ., ) , 2,0
goc ké tr P dén NQ. Tinh dién tich tam giac NPQ va d6 dai doan thang HN .
M 4 N
H
5
0 P
- AMNP vuéng tai N nén NP =~+/MP2 —MN? =+/52 —42 =3cm
- ANPQ vuong tai P c6 QP =4cm; NP =3cm
Syeo _lop.np=liaz—6em?
2 2
- ANPQ vuoéng tai P ¢6 PH 1a duong cao, NQ =MP =5cm nén
2 2
NP> =HN-NQ = HN = NP =3—=1,80m
NQ 5
Cho hinh thang ABCD vuéng ¢ dinh A va dinh B thoaman AD =2AB=2BC . Biét
BC =+/5¢m. Goi H 1a chan dwong vudng goc ké tir A dénBD. 3,0

a) Tinh d¢ dai doan CH .

] , 1 .
Goi M la trung diém cta doan HD, N 1a trung diém ctiia AD, ta c6 AN =BC = > AD va
AN //BC nén tir giac ABCN la hinh binh hanh

Mat khac: AB=BC = % AD,A =90

Do do tir gidc ABCN 1a hinh vuong,




suy ra tr giac ABCN noi tiép duong tron duong kinh BN. (1)

AAHD c6 MN la duong trung binh (HM=MD, AN=ND) = MN //AH
Ma AH L BD nén MN L BD

Tt giac ABMN c6 BAN +BMN =90"+90" =180’

Suy ra tir giac ABMN ndi tiép duong tron duong kinh BN (2)

Tu (1) va (2) suy ra nam diém A, B, C, M, N cung thu¢c duong tron duong kinh BN
AABD vuéng tai A, c6 dudng cao AH, AB=BC =+/5;AD=2BC =25

= BD =+ AB® + AD? =+/5+20 =5cm

_AB? 5 AB-AD +5.2\5
5

= BH —=1cm; AH = =2cm;HD =4cm
5 BD

AAHD c6 MN la duong trung binh nén MN = %AH =1lcm

ABHC va ANMC c6: BC = NC,BH = MN =1cm; MBC = MNC ( 2 goc ndi tiép cling
chin cung MC)
= ABHC = ANMC = HC = MC;BCH = NCM

AAHD c6 MN la duong trung binh MN = %AH =1cm

ABHC va ANMC ¢6: BC = NC,BH = MN =1cm; MBC = MNC (2 gbc ndi tiép cing chan
cung MC)
= ABHC = ANMC = HC = MC; BCH = NCM

Mat khac BCH + HCN =90 = NCM +HCN =90" hay HCM =90

Suy ra AHCM vuong cén tai C ¢6 HC = HM.sin HMC :%.Sin 45 = 2-% =+2cm

b) Goi M 1a trung diém cua doan thang HD . Puong thang AM va BC cat nhau tai
diém E. Chting minh rang: CM L AE .

Theo ching minh trén, ta c6 tir giac ABCM nai tiép duong tron dudng kinh BN
ABC + AMC =180°, ma ABC =90° = AMC =90°
Do do CM L AE

o ) B 4x+3
Tim gia tri nho nhat cua biéu thic C = —; 2,0
X +1
2 2
Céch 1: Ta co: C=(4)2‘+3+1j—1=x vaxrd g (v
X“+1 X°+1 X“+1

Vi (x+2)°>0,x*+1>0 véimoi x nén C>-1
Dau "="xayra <> x+2=0<x=-2
Vay: minC =-1 khi x=-2




4x+3

X2 +1

Cach2: C= < Cx*—4x+C-3=0

-Néu C=0:(*):x:—%

-Néu C #0: pt(*) c6 nghiém

S A>20<4-C(C-3)20

& C?-3C-4<0= (C+1)(C-4)<0
< -1<C<4

C=-1khix=-2

Vay: minC =-1 khi x=-2

Tim céc cap s6 nguyén (x;y) thoa mén: Y2 +2xy—7x-12=0

2,0

Céach 1: Xét phuong trinh bac hai an y:y? +2xy—7x-12=0
co A, =(2x)* —4(-7x-12) = (2x+7)* -1
Pé pt (1) c¢6 nghiém 1a s6 nguyén thi A, phaila s6 chinh phuong, khi do:

(2x+7)*-1=k* (keN)
< (2x+7+k)(2x+7-k) =1

Vi xeZ,k eN nén ta c6 cac truong hop sau:

THL: 2x+7+k=1:> X:_3:>x=—3
2x+7-k=1 k=0

R s e
+Véi x=-3:(1) = y*-6y+9=0< y =3 (thda dk)

+Véi x=—4:(1) = y* -8y +16=0<> y =4 (thda dk)
Vay: Phuong trinh c6 hai nghi¢m nguyén 1a (-3;3);(—4;4)

Céch 2: Xét phuong trinh bac hai an y: y? +2xy—7x—-12=0
Yo +2xy—7x-12=0

< 4y +8xy—28x—-48=0

< (4y° +8xy+4x*) - (4x* +28x+49)+1=0

< (2x+2y)° —(2x+7)* =-1

< (Ax+2y+7)(2y-7)=-1

Vi X,y €Z nén ta co cac truong hop sau:




{4x+2y+7=1 {x=—3
=

2y—-7=-1 y=3

4X+2y+7=-1 X=-4
=

2y—-7=1 y=4

Cho ba sb thuc duong a,b,c. Chirng minh rang:
ab bc ca a+b+c
+ + <
a+3b+2c 2a+b+3c 3a+2b+c 6

BBT: Cho 3 s duong x,y,z tacd (x+ y+z)(1+1+1j29 hay
X y 2

1 1(1 1 1}
<= =+=+=
X+y+z 9\x y z

That vay: Ap dung BDT Cauchy cho 3 s duong x, v,z ta co:

1 11 3
X+y+z>33xyz; —+=+=>
y y Xy 2"z

= (X+Yy+ z)(1+£+lj29
X y 2

Dau"="xayra < x=y=1z

Ap dung BT trén ta co: 1 = ! gl( 1 + 1 +ij
a+3b+2c (a+c)+(b+c)+2b 9\la+c b+c 2b

ab ab( 1 1 1 1( ab ab a
> —<— | —F—— = —F—+—=
a+3b+2c 9 \la+c b+c 2b 9\a+c b+c 2

Ching minh tuong tu ta duoc:
bc bc( 1 1 1] 1( bc  bc b)
<= —+—+ == —+—+

2a+b+3c_ 9\la+b a+c 2c) 9la+b a+c 2
ca cal 1 1 1 1( ca ca ¢
_— < | — = — 4=
3a+2b+c 9 (a+b b+c Za) 9(a+b b+c 2)
Suy ra:
ab bc ca 1(bc+ca ab+ac bc+ab a+b+c a+b+c
+ + <= + + + =
a+3b+2c 2a+b+3c 3a+2b+c 9\ a+b b+c c+a 2 6

Dau "="xay ra <a=b=c




