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Question 1: [5 + 5  marks ] 

 

a) Let  a and  b be two integers such that gcd(a,52) = gcd(b,52) = 1. Prove 

that a
12 

– b
12

  is divisible by 52. 

b) If gcd(a,b) = 2, find  lcm(a
2
b + a , ba

2
 + b). 

_____________________________________________________________ 
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Question 2:   [5 + 5 marks] 
 

a) Find the remainder when  22n
 +1  is divided by  12,  for  n  1. 

b) Find an integer having the remainder 2, 3, 4, 5 when dividing by 3, 4, 5, 6 

respectively. 

______________________________________________________________________ 

 

 



4 

 

Question 3:   [5 + 5  marks] 

a) Find all prime numbers p for which 7p + 1 is a perfect cube.  

b) Divide 264 into the sum of two positive integers such that one is divisible 

by  24 and the other by  9. 

________________________________________________________________________ 
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Question 4: [5 + 5 marks ] 

 

Let  A = a (17)
2n + 1

 + (27)
2n + 2

 , where a  {1, 2, …, 9}. 

 

a) Determine a  so that  5  divides  A. 

b) Find the units digit of  A  when  a = 4. 

__________________________________________________________________________________ 
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Question 5:   [5 + 5  marks] 
 

a) Prove:   

n

n










1
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!
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1

!1

1

!0

1

n
  , where n  1 is an integer. 

b) Deduce that  

n

n










1
1  3 (Hint: use the fact that 2

 n -1
  n! ) . 

_______________________________________________________________________ 

 

 


