PHONG GD&PT TP VINH KIEM TRA HOC SINH GIOI LOP 9
Mon thi: Toan

TRUONG THCS PANG THAI MAI Thoi gian lam bai: 150 phit
Bai 1 (4,0 di¢m).
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a) Cho biéu thirc A= X~ 2 +x . Rat gon B=1-y2A-4Jx +1 v6i 0<x <
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b) Cho x,y,z 1a ba sb thuc duong théa min x—2y+z=0. Chirng minh rang:
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Bai 2 (6,0 diém). a) Giai phuong trinh 3x* +6 =9x—2xyJx—-2.

b) Giai phuong trinh (x—2)vx—1+(x+3)vx+4 =x*+x.
¢) Tim nghi¢ém nguyén ctia phuong trinh: 2x* +7y* =61+4x.

d) Cho hai s6 nguyén duong a,b théa mén a>b va @’ +b* +1=2(ab+a+b). Chimg minh

a,b 1a hai s6 chinh phuong lién tiép.

Bai 3 (2,0 diém). a) Cho a,b>0,ab=1. Chimg minh ring

J2(@ +1)+ 2(6? +1) <2(a+b).

b) Cho ba s6 khong 4m a,b,c . Chirng minh rang;

&+ +e 2 3abc+%|(a—b)(b—c)(c—a)|

Bai 4 (7,0 diém). Cho tam giac nhon ABC dudng cao AH . Goi E,F la cac diém lan luot
thudc cac tia HC, HB sao cho ZEAB=/FAC =90°.

.. HB HF FB
a) Chirng minh —=—=—.

HC HE CE
b) Goi P thudc doan thing AH (P # A;P = H ). Trén tia d6i cia tia PE 1ay diém M sao
cho BM = BA. Trén tia d6i ciia tia PF 1dy N sao cho CN=CA.Qua C v& duong thing
vudng goc voi PF cat duong thang AH tai K . Chimg minh BP L KE .

¢) Cac duong thang BM,CN cét nhau tai . Chimg minh SM =SN .
Bai 5 (1,0 diém). Cho nam s6 nguyén duong d6i mot phan biét sao cho mdi s6 trong chiing

khong c6 udc nguyén to nao khac 2 va 3. Chirng minh rang trong ndm s6 d6 ton tai hai so
ma tich ctia ching 1a mét s6 chinh phuong.

Hét
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Bai | Cau bap an Didm
1 & Rut gon A=2x 1
Thay vao 0.5
B=1-4x—4x +1
=1-[2x -
=1-(1-2Vx) 0,5
=2x
b) [Tacd 2y=x+z 0,5
a(x+z)+2(\/§+\/y_z+\/5):2y+2(J;Ty+Jy—z+JE)
0,5
o (e 2 ) )2 5+
- Jx +47 +2\/; R
o) ) Voo
1 1 2
= + =
\/;'l'\/; \/;'F\/Z ‘\/;"“\/; 0,5
) a PKXD: x>2. 0’25
Phuong trinh da cho twong duong voi 0.5
4x* —8x+4=x> -2xx-2+x-2 ’
c>(2x——2)2=(x— x—2)2
c;éx—2:x—Jx—2 0,25
_2x—2=\/x—2—x
[x—2=—Jx-2(1)
=
3x-2=+x-2(2)
Vé6i x>2,VI(1)20=VP(1) 0.5
Pé (1) xayra thi x=2.
Phuong trinh (2) twong duong voi 0.5
3(x-2)—Vx-2+4=03(vx—2-1) +5x—2+1=0
(vo nghiém vi vé trai duong véimoi x>2.
Vay tap nghi¢m cua phuong trinh da cho la: S ={2}.
(1)<:>(x—2)(\/x—1 —2)+(x+3)(\/x+4—3):x2 —4x-5 0,5




(x—2)(x—5) (x—5)(x+3)_
g =142 " Jx+4+3 -(x_s)(XH)

<:>(x—5)( = = —x—1):0

+
Jx-142 x+443

x=3
S| x-2 x+3
+ =x+1(2
Nx—-1+42 Jx+4+3 ()
2 %=1 x~1 x4+3 x+3
Ta c6 —= < < ; < 0,25
Ji-148 “Ei-142 2 “Jxsdss 8
Suy ra VT(2)<x2_1+x;3=5x6+3<6x+6=x+1=VP(2).
Do d6 (2) v6 nghié¢m.
Vay tap nghiém cua phuong trinh da cho la: § ={5}.
2x* +7y* =61+4x 0.5
& 2(x-1) +7y* =63
7y*<63= y*<9
=7y =y 0.5
=y'e {0;1;4;9}
Ma 65 1¢, 2(x~1)’ chdn nén = y* € {1;9}. 0,25
THL: y*=1= (x—1) =28 (loai). 0,25
TH2: y2=9:>(x—1)2=O:>y:i3;x=1 0.25
Vay (xy)e{(1:3):(1-3)} 0.25
a2+b2+1=2(ab+a+b)<=>(a—b—1)2=4a<:>a=(a_§—lj 0,5
a2+b2+1:2(ab+a+b)<:>b=(a—b+l)
Suyraa, bitho chinh phuong: Laies 224 B0l i vt o6 haiish | 0.5
chinh phuong lién tiép.
Theo bat dang thirc AM-GM, ta co: 0.5
2 2 2a4+a+b 3a b
2(a” +1)=,/2(a" +ab)=2(a+b)a=\J2a(a+b) S ———=—+—.
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T tu, ta ¢ ,/2 b*+1) < —+=—. 0,25
uong ty, ta ¢d ( ) S
Do d6 \/2(a2 +1) +\/2(b2 +1) <2a+2b=2(a+b). Dang thic xdy ra khi va chi | 0,25

khi a=b=1.




Ta c6 |a—b|<|a|+|b|=a+b.

Tuong tu |b—c| S|b|+|c| :b+c;|c—a| S|c|+|a| =c+a.

0,25

Suy ra 2(a-+b+c)z|a—b|+b—c|+|c—a|23|(a-b)(b—c)(c—a)| 0,25
(theo BDT C6 si cho ba s6 khong 4m |a—b],[b—c|,|c—a]). (D)
Lai co 0,25
2(a’ +b* +c* —ab—bc—ca)=(a—b) +(b—c) +(c-a)
>33(a=b) (b-c) (c-a)
(theo BDT C6 si cho ba sb khong am (a—b)",(b—c)’,(c—a)’). )
Nhan theo vé (1) va (2) suy ra
4(a* +b*+c’ =3abc)29|(a-b)(b-c)(c-a)=a*+b’ +c’ 0,25
> 3abc+%|(a—b)(b—c)(c—a)|
Dau bang xay ra khi a=b=c
a) Xét tam giac ABE vudng tai A, dudng cao AH: HB.HE = AH* 0,5
Xét tam gidc ACF vudng tai A, duong cao AH: HC.HF = AH’ 0,5
Tur day ta suy ra HB.HE = HC.HF 1
HB _HF _HF-HB _FB 1

= = = =
HC HE HE-HC CE




Goi J 1a giao diém ctua KB va EM; I 1a giao diém ctia KC va FN.

0,5
Xét tam giac KFC: KH, FI 1a cac duong cao nén P la tryc tam.
Khi d6 AHPF ©» AHCK (g.g)=> HP.HK = HF.HC
Lai ¢6 HF.HC = HE.HB=> HP.HK = HE.HB = AHBK © AHPE (c.g.c) . 0.5
— /KBH = /HPE = Z/JKP+ ZKPJ = ZJKP+ Z/KBH =90° = EJ 1 BK 0,5
Suy ra P cling 1a tryc tdm tam giac KBE.
Do d6 BP L KE 0.5
Ta c6 BM = BA= BM* = BA> = BH.BC = BJ.BK = BM | MK 1.0
= KM* = KJ.KB = KI.KC = KN* 0.5
= KS® -KM?® =KS* — KN’ = MS = NS 0.5
Bai 5- Theo nguyén ly i rich 18, 5=2.2+1 nén trong ndm s6 c6 ba s6 ¢c6 liy 0,5
thira ctia 3 cung tinh chén 1é.
Vi 3=2.1+1 nén trong ba s6 nay lai c6 hai s6 ma lity thira ctia 2 cting tinh chin
1€.
Khi d6 hai s6 ndy c6 tong lity thira ctia 2 hay 3 déu chan nén tich 1a sé chinh

0,5

phuong. Tir d6 ta c6 diéu phai chting minh.




