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Piém bai thi M3 phach

DE BAI

Bai 1. (5,0 diém)

5 . . 1 1
a) Tim diéu kién xac dinh va rat gon biéu thuc P, biét P =| 1+ : :
Jx-1) x-Jx
. A 5 ~ ) . l 2
b) Cho hai s6 thuc duong ¥>¥ thoa man: xy =1. Ching minh ~ +; — 5 =3.

Bai 2. (5,0 diém)
a) Giai phuong trinh: /x- 24/x- 1 =Jx-1-1

- 3x° +y° +4xy =8
b) Giai h¢ phuong trinh sau: G+ ) (2 +xp+2) =8

Bai 3. (5,0 diém) Cho tam gidc ABC c6 ba goc nhon, ba dudng cao 4K, BD, CE cit
nhau tai H .

a) Chung minh: BH .BD= BC.BK va BH .BD + CHCE= BC".

b) Chirg minh BH =AC .cotYpC.

¢) Goi M 1a trung diém cua BC. Pudng thiang qua 4 vudng goc véi AM cit
duong thang BD, CE lan luot tai Q va P. Ching minh rang: MP =MQ .
Bai 4. (3,0 diém)

a) Cho cac sé nguyén a;a,;...;a,. Pat S = al3 +a§ +...+an3 va P=a,+a,+..+a,.
Chtrng minh rang S chia hét cho 6 khi va chi khi P chia hét cho 6.

b) Tim nghiém nguyén cta phuong trinh: Sx-3y =2xy-11.
Bai 5. (2,0 diém)

Cac s6 nguyén tir 1 dén 10 duoc xép xung quanh mot dudng tron theo mot thir tir
ty y. Chimg minh ring véi cach xép d6 ludn ton tai ba sd theo thtr tur lién tiép co tong
16n hon hoic bang 17.

Chu y:
+ Can b¢ coi thi khong giai thich gi thém.



+ Thi sinh khéng sir dung tdi liéu va may tinh cam tay.
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PE THI CHON PQI TUYEN HQC SINH GIOI

BAI/Y DAP AN DIEM
a) Tim dieu ki¢n x&c dinh va rat gon biéu thac P, bict
1 1
+ ) :
‘. \/;- 1) x- \/;
Bail ) 5
b) Cho hai s0 thuc duong X, Y thoéa man: xy =1. Chirng minh
I 1 2
—+—+ >3
X Yy x+y
Diéu kién dé P xac dinh 1a x> 0;x #I 0.5
1 0,5
Taco £~ [ 1
a ( 1)
2d,
(24) p— 73
Vay Ta co (Jx- 1)2 (voi x>0;x #1),
Ta co
l+l+ 2 _X LY 2 —x4y+ 2 Xty (XY 2 )
X y x+y x v x+y x+y 2 2 X+y
Ap dung bat dang thirc AM-GM ta c6:
b x;yZ xy@HTyzl ) (vi xy =1) 0,5
(3d)
YRy, 2 oy xRy 2 X2 () 0,5
2 x+y 2 x+y 2 x+y ’
I 1 2
T Wva (2) suy ra: —+—+ =3, 0,5
X y x+y O 5
Dang thirc xay ra khi x =y =1, ’
Giai cac phuong trinh sau:
a) Giai phuong trinh: /x- 2/x-1 =Jx-1-1 5
Bi‘liz. o 3x2_'_.))2_}_4)6)/Y :8
b) Giai h¢ phuong trinh sau: Gor ) +xp +2) =8
a | Ditukién: x =1
(2,5d) | Taco: \Jx- 2Jx-1 =Jx-1-1




o Jr-1-2dx-1+1 =Jx-1-1

2
co J(Wx-1-1) =Vx-1-1 1
= ‘\/x— - 1‘ =x-1-1
= Jx-1-1=20 Jx-12=1 e x =2 (TMDK) 0.5
Viy tap nghiém cua phuong trinh 1a S Z{ x€R/x 22} ) ’
3x° +y° +4xy =8 (x+y)Bx+y)=8
2 < 2 0,5
(x+y)(x +xy+2):8 (x+y)(x +xy+2):8
5 x =1
> X +xy+2=DBx+ye (- Dhx+y-2)=0e 05
x=2-y >
b =1
(258) | x=1o 34y +4p =80 |” _
’ y y y=- 5 0,5
x=2-ye (2- y+3)[3(2- )+y] /= 2(6- 2y) =B y =1 = x =1
0,5
Vay nghiém cua hé phuong trinh 1a: (1) va (1;- 5)
0,5
Bai 3. | Cho tam gidc 4BC ¢ ba goc nhon, ba dudng cao 4K, BD, CE cit nhau 5,0
a tai H .
a) Ching minh: BH . BD= BC.BK va BH . BD + CHCE= BC*.
b) Chirng minh BH =AC .cot UYpc.
¢) Goi M 1a trung diém ciia BC . Puong thang qua 4 vudng goc v6i AM cét
duong thang BD, CE lan luot tai Q va P. Chimg minh rang: MP =MQ .
P
0,5
B
Xét tam giac: ABHK ; ABCD c6: 0,5
KBH chung
BxkH =BpC =90'. 0,5
= ABHK # ABCD(g.g)
_ BH BK
nén — =——
BC BD
= BH -BD =BCBK 0,5

Tuong tu: ACHK # ACBE




nén — =——= CH -CE =BC -KC
BC CE
Cong vé v6i vé hai dang thirc ta dwoc: BH -BD + CH.CE =BCBK + BC -KC 0,5
hay BH -BD+CH -CE =BC(BK +KC) =BC?
BH BE 0,5
# ACEA
ABEH (&)= oy =
. N . BE
b Xét ABEC vuong tai £ = cot ABC :E 0,5
BH —E =cot ABC = BH =AC -cot ABC
CA CE 0.5
Goi M 1a trung diém cua BC . Pudng thang qua A vudng goc véi AM cit
duong thang BD, CE lan luot tai Q va P. Chtng minh rang: MP =MQ . 05
P4 AH ’
Chu h APAH # AAMB > =
ng min (g.2) M MB
c 04 _AH
ho h: AQAH # AMAC
Chirng min (@) (g.g)= o Mc
04 PA
Do MB =MC(gt)» — =———
° €)= " = am
= PA =0A= AQOMP cantai M = MP =MQ . 0,5
a) Cho cac sO nguyén aj, ay, as, ..., a,. PatS=a +a; +...+a va
Baig | £ =0+ *.+a, Ching minh rang S chia hét cho 6 khi va chikhi | 5
P chia hét cho 6.
b) Tim nghiém nguyén cua phuong trinh: 9X- 3y =2xy - 11.
V6i a€Z thi @’ - a =(a- Da(a+1) 1a tich 3 s tu nhién lién tiép 0.5
nén chia hét cho 2 va 3, Ma (2.3) =1 ’
3.
a =>a -a:b6
15d 3 3 3. !
(L,5d) | > s- P:(a1 - al)+(a2 - a2)+...+(an - an);6
Viy Si6= Pi6 0.5
15
5x- 3y =2xy - 11= x(5- 2y)+ (5- 2y)- —+11=0
3] _-7 2x+ 3 7 0,5
= (5- 2y) x+5 | =— = (2y-5). = (2y- 5)(2x+3) =7
b (2x + 3) va (2y - 5) 1a cac udc sb ciia 7 nén ta co: 0,5
(1,5d) 2x +3 1 -1 7 -7
2y -5 7 -7 1 -1
Vap phuong trinh c6 cac nguyén nguyén la 0,5
Ceo)e| G 16);(-2:- D5(2:3);(-5:2) 0,5
1

Céac s0 nguyén tr 1 dén 10 dugc xép xung quanh mot dudng tron
theo mot thir ty tuy y. Chirng minh rang véi cach xép do luon ton tai
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ba sd theo tht ty lién tiép co tong 16n hon hoic bang 17.

Gia st 10 s6 duoc xép theo tht tu tuy y1a a, b, ¢, d, e, f, g, h, i, j.
Khi d6 c6 10 bo ba sb theo thir ty lién tiép la:

(a3 b; ©); (b c; d; (c; ds e); . G a3 b). -
MGdi s6 tir 1 dén 10 xuat hién dung 3 1an trong 10 bo so trén. Suy ra

tong cac bd sb trén 1a:

S=(a+b+c)+(b+c+d)+.+(j+a+b) 0.5

=3(1+2+3+...+10)=165.

Gia str tit ca cac bd 3 s trén déu c6 tong nho hon hoidc bang 16 thi:

S <16. 10 = 160 (mau thuan). 0.5
Vay ludn ton tai mot bd ¢6 tong 16n hon hodc bang 17. 05
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