BGS5U Mathematics Competition
March 21 2015 A

MNo cell phones are allowed. Show all work. Explain your answers.

1} A latice point i= & point in the plane with integer coordinates. How many latice
points (z,y) satisfy #? + 4* < 157

2} Use the picture on the back page to decipher the following message:
EBOX EHGE TGW IKHLIXEK

3) Prove ¢* > 7%, where ¢ = 2.T182E-.. i5 the limit of (1 + 1/n)™ as n — oo, and
x = 31415926 - - . 15 the matio of & arcle’s circumference of 1ts diameter.

4} Could you always choose out of any 100 numbers 15 numbers in such a way that
the difference of any two 15 divisible by 77
b} Could you always choose out of any 100 numbers 16 mumbers in such & way that the
difference of any two s divisible by 77

E}Pmthatfurmyintegerntbanumhar'f—‘s’ﬁﬂiamintegar_

e ]
6) Let N =9+ 99+ 999 4 .. + 9.9, Determine the sum of digits of N.

7) Suppose that an equlateral triangle = given m the plane, with none of its sides
vertical. Let my, ma and my denote the slopes of the three sides. Show that

mima + mamy + mamy = —3.

#) Prove that if a, b and ¢ are odd integeres, then the polynomial ar? + br + ¢ has no
rational roots.






