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Caull (2,5 diém!.

1) Cho x, y, z 1a céc s6 duong thay doi va thoa man: xyz = 1. Tim gid trj 16n nhat
cua bi€u thirc.

P=\/;+\/;+\/;

1+x+xy 14+y+yz l+z+2zx

28 +x=y" +2y
2) Giai hé phuong trinh :

Cau III (2,5 diém).

1) Cho a va b 1a cdc sb nguyén duong khac nhau thda man: ab(a + b) chia hét

X =2y’ =-1

cho (a® + ab + b). Chimng minh ring: |a—b|>3ab .

2) Tim tat ca cac cap so nguyén (x; y) thoa man phuong trinh:
X +y*=3x+ Xxy.

Cau 1V (2,5 diém).

Cho tam gidc nhon ABC va AB = AC = a. Dyng dudng tron (O, 1) tiép xitic véi
duong thing AB tai diém B va tiép xtic voi duong thiang AC tai diém C. Goi M 1a
diém tiy ¥ trén cung nhé BC cuia (O) va M khac B, M khac C. Goi D, E, F lan luot
1a hinh chiéu vuéng goc cia M 1én cac duong thing AB, AC va BC.

1) Ching minh tam gidc MDF ddng dang v&i tam giac MFE.
1

EZ

2) Xac dinh vi tri cia M trén cung nho BC dé biéu thirc ﬁ+ dat gia tri

nho nhét. Tim gid tri nho nhit d6 theo a var.
CauV (1 diém).
Cho da thirc P(x) = x> + ax + b, trong d6 a va b 1a hai s6 nguyén duong cho truéc va
thoa man a” < 4b. Chimg minh ring ton tai hai sb nguyén m, n sao cho:

m > 2015, n > 2017 va 2o _ PROLS)
P(n)  P(2017)
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e Chon=0,1,2,..50. Cong vé voi vé cd
0,754
A= 103-+/103
206
Caull e ¢c/m:M=}" =lvaN=>}% X =1 1.0d
y1=1,5d 1+x+xy 1+ x+xy
e Sirdung ABs%(AuBZ) ta cod
0,5d
P=Y( y<— (M+N)_ﬂ=1
1/1+x+ 1/1+x+ 2
e MaxP=1khivachikhix=y=z=1.
( Hoc sinh c6 thé ding BPT Bu nhi c¢bp xiki dé danh gia
P<JM.N=1)
Caull s 20 +x=y +2y()
— Giai hé phuong trinh : g
y2=1d *P 5 {xkzy2 =-1(2)
e Thay 1=-x*+2y* vao PT(1) c6: (x— y)((x+—) +% y)=0.
Suyrax =y hodacx=y=0 00
e Thay y=xvaoPT(2)c6x=1,x=-1.
e Nghiém ctia h¢ x=y=1+I 0.5d
Cau III:2,5d 1) Goi USCLN (a,b) =d. Suyraa = dx,b=dy. Trong d6
d, x, y 12 cic s6 nguyén duong, x khac y va (x, y) =1.
o Tugtco dey(x+y)i(x*+xy+y"). Ddt X’ +xy+y*=meN’
Goi USCLN(x, m) = t v6i t 1a 86 nguyen duong.
Néu t khéc 1, 20i p 1a udc nguyén t6 cuia t. Suy ra 0.5d
y*ip,yip.Vay pla UC cua x v y, miu thuln véi (x,y) =1.
Do d6 (x , m) =1. Ching minh tuong tu (y,m) = 1.
e Mitkhac m=x"+xy+y* =x(x+y)+y* ma(x,y)=1.Suyra 0,5d

(x+y, m) = 1. Vay tir: dxy(x + y) chia hét cho m ta c6
dim,suyra d>m
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Suy ra |a—b|>3ab .

2) Tim tat ca cac cap s6 nguyeén (x; y) thoa man phuong
trinh: x> + y> =3x + Xxy.

e Nhan2 vé v6id co 2x—y-3) +3(y-1)? =12
Ta c6 ( 2x —y -3)* 12 s6 chinh phuwong khéng vuot qua 12
va chia hét cho 3, do d62x-y-3=-3,0, 3.

o Giai tirng truong hop co:
(x,3) €{(3:3),(1;-1),(0;0),(3;0),(4:2), (1;2)}
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0,5d
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CaulV:2,5d

Cau 'V (1d):

1) * Hoc sinh tu v& hinh

e C/m céc tir gidc ndi tiép MDBF, MECF ( C6 tong 2 goc
dbi bang 180°).

e MDF = MBF = MCE = MFE,MFD = MBD = MCF = MEF .
Tam gidc MDF ddng dang v6i tam gidc MFE (g — g)

2) Tir két qua trén suy ra MD.ME = MF".

e AO cit cung nho BC va doan BC tai K, H 1 hai diém

cb dinh. Khi d6 MF < kH
1 | 2 2 2a’ +17)

Tt 2 = = 5= > =
MD” ME® MDME MF° KH" 2G> +272-2rda®>+71%)

Dau bang xay ra khi M tring v6i K (Diém chinh giita
cung nho BC).

4b-a’

. P(x)=x2+ax+b=(x+%)z+ >0,Vx

e C/m:P(x)P(x+1)=PPx)+x) voi moi x

e Chonx=2015,x=2016 co:
P(2015).P(2016) ~ P(P(2015)+2015)  P(2015)
P(2017).P(2016) - P(P(2016)+2016) - P(2017)

e Vaym=2015+P(2015) van = 2016 + P(2016) théa man
bai toan.
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