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OLYMPIAD EXAMINATION LEVEL 2 

1. a) If x and y are positive integers less than 7, sketch the graph of the solution set to the 

equation xy = yx. ( 2 points) 

b) If x + 9x + 20 and 2x + 10 are both positive integers, determine all solutions to 

(x2
 + 9x + 20fX+l0) = (2x + 1 0 ^ 2 + 9 * + 2 0 > . ( 5 points) 

9 9 

c) If x - 1 lx + 30 and x - 9x + 18 are both positive integers, determine all integer 

/-> >(*2-9x+i8) / , Vx2-ll;t+30) 
solutionsto h r - l l j t + 3 0 j = (x - 9 x + 18j 

( 5 points) 

9 9 

2. a) Let S be the set of circles x + y = « for n = 1,4, and 9. Let 71 be the set of lines 

y = x + W 2 for A: = 0, ± 1, ±2, ± 3, and ± 4. Determine the number of points in the 

intersection of the graphs of the sets S and T. ( 3 points) 

b) Let Sbe the set of circles x2 + y2 = n for n = 1, 2, 3 , . . . , 8, 9. Let Tbe the set of 

lines y = x + it>/2 for all integers £. Determine the number of points in the intersection of 

the graphs of the sets S and T. ( 5 points) 

c) Let/? be an arbitrary positive integer greater than 1. Let S be the set of circles 

x + y = n where n takes on all positive integer values less than p . Let T be the set of 

lines y = x + it>/2 for all integers fc. Determine, in terms of/?, the number of points in the 

intersection of the graphs of the sets S and T. ( 6 points) 



3. a) Given the following sequence, a{ = 1 and an = 1 + 2anl for n > 1, find a formula 

for the nth term explicitly in terms of n. Prove that your formula is correct using an 

inductive proof (4 points) 

b) Given the following sequence, ^ = 7 , ^ = 9 , and an = a ^ + a 2 for n > 2, 

i) Write out the first 8 terms. ( 1 point) 

ii) Consider / ( * ) = (JC -100)"1 (JC - 99)"2 (x - 98)a3 (JC + 99)fl20° (x +100)"201. 

If a number x is drawn at random from the interval -100<jt<100, determine the 

probability that f(x) is positive. ( 5 points) 

c) Let a be the /rth positive integer with an even number of positive factors. Note that 1 

has 1 factor and 8 has 4 factors : 1, 2, 4, and 8. 

i) Write down the first twelve members of the sequence using ax - , a2 = ,etc. 

( 2 points) 

ii) Find an explicit formula for an in terms of n. Explain how you arrived at the 

formula. You may wish to use the greatest integer function in your answer. 
( 5 points) 


