PHONG GD THI XA CUA LO PE THI HQC SINH GIOI CAP TRUONG - LOP 9

TRUONG THCS HAI HOA Nim hoc: 2023 - 2024
Moén thi: TOAN
DE CHINH THUC Thoi gian lam bai: 150 phuat
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P = +- +
Bai 1: (6,0 diém) Cho bidu thie: ~ vx -+ Nr-xlx

a) Rut gon P.

- 1| =yf4- 12 +4/19- {192

b) Tinh gia tri ctia biéu thirc P tai
6

¢) Tim x dé P nhan gia tri nguyén

Bai 2: (3 diém)

a) Chimg minh rdng v6i moi 7€ N va n>2 thi 7" - n+2 khong phai 1a s6 chinh
phuong

b) Giai phuong trinh nghiém nguyén: y - 8x) =3- 4x°

Bai 3: (2 diém) Giai phuong trinh; (V¥ +1+1(5- x) =2x
Bai 4: (7, 0 diém)

Cho AABC vuéng tai A; BC = 2a (cm). Puong cao AH. Goi D, E 1an luot 12 hinh
chiéu ctia H trén AC, AB. Chirng minh rang :

a) AB.EB+ AC.EH =AF’

b) Qua diém B v& dudng thing song song véi AC, qua diém C v& dudng thang
song song v4i AB, hai dudng thang ndy cit nhau tai M. Goi N va K 1an luot 1a
trung diém ctia BM va HC. Chting minh AK vudng goc vdi KN.

¢) Tim gié tri 16n nhat cua dién tich t giac ADHE.
Bai 5: (2,0 diém)

Cho ba sé duong a, b, ¢ thoa man: Na' 457 +b" + 7 +c” +a° =42015



a b c

1
: * * 2y >
Chung minh rang: b +¢ c¢+a a+b 2V 2

[v

HET

DAP AN

_x+1

P +.1'J1_'—|+.1':—.1'Jﬁ._'+q"m_'—l
Bai 1: (6,0 diém) Cho biéu thac: ~ ¥x - Nr-xfx

a) Rut gon P.

PKXD: ¥~ 0x 1,
_atl (- D+ (- x)- (1 5

P=

Rut gon Vx Vr(Je- 1) Jx(1- x)
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Vay Jx vGi X >0, x #1

b - 1| =y/4- V12 +419- J192

b) Tinh gid tri cta biéu thirc P tai

Ta cé:
b - 1| =v4- V12 +4/19- V192
- 1] =3

& X-1=3 hoge x-1=3

= x=4 hodc x=2.
Vi x=4 théa man dkxd nén ta co:
Gia tri ctia biéu thirc P 1a:
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A Tim v AA P

A M4 . ~
nhan o1d tr1 nonvdn

Véi PKXP: ¥ >0,x #1.
6 Ofx

0 =— = =)
Taco: © (x+1) moi x thuoc dkxd.
NS ofx - 3(~fx + 1)
0-3= --3= -
Mit khac (Jx+1y (x +1)°
O - 3(x+2Jx +1)  -3(x +1)
= . = - <)
(Jx +1)° (Jx+1)°
Nén : Q<3 moi x thudc dkxd.
Vay : 0<Q< 3 v6imoi * > ¥ #1,
Vi Q nhén gia tri nguyén nén Q = 1 hodc Q =2.

o
Q:l-:::r—_'zlﬁ_ﬁ,'+4-g|r_‘l.—'+| =0
(Jx +1)°

= (Jx-2) =3
= 1 =2 V3) (ym dkxd)

moi x thudc dkxd.
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0=2e f;_‘ﬁ}: =2 & x- fx +1 =0
LYES

+) .PT v6 nghiém
Vay voi x= ¥ =12 =3y thi Q nhan gia tri nguyén.

Bai 2: (3 diém)

a) Chimg minh rdng v6i moi €N va n>2 thi " - n+2 khong phai 1a sé chinh
phuong

Ppat M =n"-n+12
Ta co: M =n - (n- 2]"""f-”:]':(Vi n>2npgn n-2>0)
Mit khac: A =0 2m + 14207 - na 1=(n" - 1)+ (207 - 1+1)

2 I 2 ?
2w -n+l=2{n- )y +==0

)

= Mz=>(n -1y (vi
=(n"-1)Y <M <(n’)
Véay M khéng 1a s6 chinh phuong.



b) Giai phuong trinh nghiém nguyén: My - 8x) =3- 4x°

3(y* - 8x) =3 =4+

e 4x” +24x+36- 36 =3- 3)°
= 4x-3)7 =3(13- 7)) (1)

Ta thay 3(13y7)4 suy ra (13-37):2— ylé.

2 3 73
-V = A o=y =
7-7 20 pepsuyra V' =ky =9

Khi d6 (1) c6 dang: 407~ 3)" =36 poge 4x= 3" =12 gaiy
= x-3=3 do d6 x = 6 hodc x=0.

Vay céc cap (x,y) : (6;1), (6;-1), (0;1), 0;-1) thoa man (1) la nghi€ém ctia PT
da cho.

bK: ¥ =-1

Ta thiy x = 0 khong phai 12 nghiém ctia PT(1).

Véi * #0ta nhan 2 vé cta PT (1) véi W +1= D o
(1= Dr+1+0(5- ) =2x(Jx+1-1)

e (x+1-1)(5- x) =2x(fx+1- 1)

e x(5- x)=2x{fx+1-1)

e 5-x =2(Jx+1-1)(dox #0)

= x+2fx+1-7=0

e (Jr+1+1)" =9

= x4+l +1 :3(d0 MH}DV&in xz-1)

= Jx+l =2

Ta lai co:

= x+1 =4

 x =3 (t/m dk).




Vay phuong trinh c6 nghiém la: x = 3.

a.Xét tr giac ADHE co: 4= =k =90°
=> ADHE 1a hinh chir nhat => HE= AD.
Ap dung hé thirc vé canh va duong cao

trong:
A4HB vubng tai H, dudng cao HE ta co:
BH® =BA.BE(1)

AAHC vyydng tai H, dudong cao HD ta co:
AH® =AD.AC

Ma HE= AD nén

AH®> =AD.AC = AC.HE(2)

Tu (1) va (2) suy ra:

AB.EB+ AC.EH =BH" + AH" =AB’ (dpc/m)
b, Goi O 1a giao diém cua AH va ED.
Chung minh dugce OK 1a duong trung binh ctia tam giac AHC

Chimg minh duoc t giac BNKO 13 hinh binh hanh dé suy ra BO song song
voi NK

- Chirng minh duogc O 1a tryc tdm cua tam giac ABK

- Chirng minh dugc BO vudng goc véi AK dé suy ra NK vudng goc voi AK
c. Tim gia tri 16n nhét cta: dién tich t giac ADHE.

1
AM =—BC =a

A4BC yudng tai A, trung tuyén AM ta co: 2 (cm)
) ) AH® =AE.AB= AE il
Xét AABH vuong tai H co: AB
p=Aa
Tuong tu: AC

Bai 4: (7, 0 diém)

Cho AABC vuéng tai A; BC = 2a (cm). Puong cao AH. Goi D, E 1an luot 13 hinh
chiéu cta H trén AC, AB. Chirng minh rang :

a) AB.EB+AC.EH =AF’

b) Qua diém B vé& dudng thiang song song voi AC, qua diém C vé& dudng thang song
song véi AB, hai duong thing nay cit nhau tai M. Goi N va K 1an luot 1a trung
diém cia BM va HC. Chirng minh AK vudng goc véi KN.

¢) Tim gi4 trj 16n nhit cta dién tich tt giac ADHE.




AH® AH® _ AH® _AH® _AM® _a _
AB ~ AC AB.AC BC = BC 2a

Y =AE.AD =

AIWTE

Do do:
Déay “=” Xay ra & AH =AM = H =M

< ABCyydng can tai A.

ADNE

A s :ﬂT = AadBC
Vay max : vudng can tai A.

Bai 5: (2,0 diém)

Cho ba s duong a, b, ¢ thoa mén: Va' +b +b* + +4c* +a* ={2015 .
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bat * =Jb + 7y =N ta =8 a + B
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. y +z
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suy ra
C(y+z) (z+x) C(x+y)Y
= I (y+2) - x|+ (z+x) -yl + —{'T » . Z
2442 2x 2y i 2z
1 || (y+2) | [(z+x | [ (x+y) |
= (y+2) +2x- x|+ ( k- 3y)+ G*y) +2z- 3z
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