PHONG GD THI XA CUA LO PE THI HOC SINH GIOI CAP TRUONG-LOP 9
TRUONG THCS HAI HOA NAM HOQC 2023- 2024

PE CHINH THUC Mon thi :TOAN
Thaoi gian lam bai : 150 phat

Bai 1: (6,0 diém) Cho bidu thic: P = X XXl X o xxx-1
( ) K T exdx

a) Rut gon P.
b) Tinh gia tri ctia biéu thic P tai | x-1|= V4—12 +\19-+192

¢) Tim xdé Q :% nhan gia tri nguyén.
Bai 2: (3 diém) ,
a, Chirg minh rang vi moi ne N va n > 2 thi n* - n + 2 khong phai la s6 chinh

phuong.

b, ) Giai phuong trinh nghiém nguyén:  3(y?-8x) = 3 —4x2
Bai 3: (2 diém) Giai phuong trinh: (vVXx+1+1)(5—x) =2x
Bai 4: (7,0 diém)

Cho AABC vudng tai A; BC = 2a (cm). DPudng cao AH. Goi D, E lan luot 14 hinh chiéu cua
H trén AC, AB. Chitng minh rang :

a) AB.EB + AC. EH = AB*

b) Qua diém B v& duong thang song song voi AC, qua diém C v& duong thang song song
v6oi AB, hai duong thang nay cat nhau tai M. Goi N va K 1an lugt 1a trung diém ciia BM
va HC. Chirign minh AK vudng goc vai KN.

¢) Tim gié tri 16n nhét cua dién tich t giac ADHE.

Cau 5 (2,0 diém)
: Cho ba s duong a, b, ¢ thod man: va?+b? ++/b? +c? +/c? +a? =/2015.
a> b’ . ¢’ 1 /2015

Chung minh rang: + >
b+c c+a a+b 2V 2




DAP AN VA BIEU PIEM

Bai | C Noi dung pié
au m
a | bPKXD: x>0;x#1. 0,5
3, x+1 (WX-D(x+x+1)  x1-x)—(1-x?)
Rut gon: P = + +
4 N RN (N ey @) o
— x+1+x+\/§+1+\/§—1—x
NN RN 05
Bai - X+1+X+/X +1+/x —1-Xx
1 Jx 0,5
(4,5 _ (Wx+1)°
d) X 0,5
. WX+
P== O;x=#1
ay X voi X >0;X #
0,2
5
b | Taco: | x-1= Va—v12 — V19— 192
2, _3
0 |X_1|_ :
d < X—1=3hoac x-1= -3 05
< x=4hodcx =-2. 0’5
Vix=4 thoa man dkxd nén ta co: 0’5
Gia tri cua biéu thuc P 1a: ’
p _(W4+D® 9 0,5
N/ 2
c | Vo1 DKXD: x>0;x=1.
1, , :
oa | Taco: Q=2 = %w moi x thudc dkxd.
v 64X 6/x —3(V/X +1)?
Mait khac: Q —3 = -3=
khac:Q (Vx+1)? (Vx+1y?
_6Vx }?* f)f 1) _ (‘jﬁx +1 ;Z <0 moi x thudc dkxd.
X + X +
Nén : Q < 3 moi x thudc dkxd.
Vay: 0<Q < 3 véimoi x>0;x=1.
Vi Q nhén gia tri nguyén nén Q = 1 hodc Q = 2. 0,5

H0=1w 6X 1 x-4dx+1=0

(Wx+D?
< (Vx -2)2=3




o x=(2++3)% (t/m dkxd)

+)Q= 2@%:2 < X-+/x+1=0.PT vo nghiém.

Vay voi x =(2++/3)? thi Q nhan gia tri nguyén.

0,5

Bai

(3,0
d)

o

PatM=n*-n+2

Taco: M=n*-(n-2)<(n?)?(vin>2nénn-2>0)

Mit khac: A=n*-2n2+1+2n?-n +1=(n?-1)>+ (2n?>-n +1)
=>M > (n?-1)2 (vi2n2-n +1:2(n-%)2+ §>0)

=>(n*-1)* <M < (n%)%.
Vay M khong 1a s6 chinh phuong.
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0,5

0,5

3(y?-8xX) = 3-4x?

<4x? 24x +36 -36=3 - 3y?

e 4(x-3)2 = 3(13 - y?) (1)

Ta thay 3(13 - y?):4, suy ra: (13 -y?):2 =>y lé.
Talaico: 7-y>>0nénsuyray?=1;y>=9

Khi d6 (1) c¢6 dang: 4(x-3)? = 36 hoiic 4(x-3)? =12 ( Loai)
=>X-3=+3doddéx=6hoacx=0.

Vay cac cap (x,y) : (6;1), (6;-1), (0;1), 0;-1) thoa man (1) la nghiém cua PT da
cho.
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Bai

(2,0
d)

DK: x>-1.

Ta thdy x = 0 khong phai 1a nghiém ciia PT (1) .
Vé6i x#0 tanhan 2 vé cua PT (1) voi ((Vx+1-1) ta co:
Wx+1-1) (x+1+D(6E-X) =2x (Vx+1-D)

< (x+1-1) (5-x) =2x (Vx+1-1)

< X(5-X) =2 X(x+1-1)

< (5-x) =2 (Vx+1-1) (do x=0)

SX+2x+1 -7=0

o (Mx+1 +1)2 =9

o x+1+1=3(do Vx+1 +1>0voimoi x>-1.)
& Jx+l =2

S X+1=4

< x =3 (t/m dk)

Vay phuong trinh c6 nghiém la: x = 3.
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Bai

(6,5
d)

No

V¢ hinh dung

Ching minh: AB. EB + AC. EH = AB?

Xét tr giac ADHE c6: A=D=E=90°

= ADHE la hinh chr nhat = HE = AD.

Ap dung hé thtc vé canh va dudng cao trong:

AAHB vuong tai H, duong cao HE ta c6: BH?= BA.BE (1)
AAHC vuéng tai H, duong cao HD ta c6: AH?= AD.AC
Ma HE = AD nén AH?= AD.AC = AC.HE (2)

T (1) va (2) suy ra:

AB.EB + AC. EH=BH? + AH*=AB*? (dpc/m)
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O

b, Goi O la giao diém cua AH va ED.

2,
od | Ching minh dugc OK la dudng trung binh cua tam giac AHC 0,5
Chimg minh dugc ti giac BNKO 1a hinh binh hanh dé suy ra BO song song | 0,5
voi NK
- Chung minh dugc O 1a tryc tdm cia tam giac ABK 0.5
- Chumg minh duge BO vudng goc voi AK dé suy ra NK vudng goc véi 0,5
AK
C, Tim gi4 tri 1én nhat cta: dién tich tr giac ADHE.
AABC vudng tai A, trung tuyén AM ta c6: AM = % BC =a (cm)
0,5
2
Xét AABH vudng tai H co: AH = AEAB = AE = ’?:E';
2
Tuong tu: AD = AH
AC
2 2 4 4 3 3 3 2
Dodé: s, . —AEAD=AHT AHI_ AH' _ AH' _AH' AWM _a'_a®
AB AC ABAC AHBC BC BC 2a 2 05
C | Dau“="xayra <AH = AM <H = M
2, :
0 <A ABC vudng can tai A.
2
Vay max S, = % < A ABC vudng can tai A.
2, | Taco 2(a® +b*) > (a+b)*. Suy ra:
0d a2 b2 c2 a2 b2
+ + >
Bai b+c c+a a+b \/2(b2+c) \/ ¢’ +a’) \/Zc +a’)
5 Pat x=+b?+c?, y=+c?+a?, z=+a?+b?, 0,5
(110 y2+22_X2 ZZ+X2 y2 X2+y2_22
d suy ra VT > + +
) y 2\/§x 2\/_ 2y ZJ_ 27
B 2
S 1 (y+72) x (z+x)
22| 2x 0,5
r 0,5
0,5

_ 1 [(+y (z+x) (49?5,
_2\/5( ™ +2X— 3xj+( +2y— 3yj [ > +21 BZH

1
> ﬁ[(Z(y+ 2) =3x)+(2(2+X) - 3y)+(2(x+y—3z)]

1 1 /2015
SuyraVT > —=(x+y+2)==,—
y 2\f§( y+2) 2

Thi sinh gidi theo cdch khdc diing vdn cho diém t6i da.







