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Question 1: [7 + 7 marks ] 

 

a)  Find the remainder when  5
16 n + 3

 + 2 (14!)  is divided by  17. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Assuming that 594 divides the integer 465X26Y4, find the digits X  

and Y. 
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Question 2: [6 + 6 marks ] 

 

Let a , b , c  be three positive integers.  

 

a) Prove that if  gcd(a , b) = 2 and  gcd(a , c) = 3 and a  divides bc, then 

  a  divides 6. 

 

 

 

 

 

 

 

 

 

 

b)  Prove that if  gcd(a , b) = 1 , then  gcd(a + b , a
2
 + a b + b

2
) = 1 
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Question 3:   [6 + 6  marks] 
 

a) Divide 200 into two summands such that one is divisible by 5 and the 

other by 13 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b)  Show that, for any integer a, the integer a
2
 + a + 5 ends in one of the 

digits 1, 5 , or 7. 
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Question 4:   [6 + 6 marks] 
 

 

a) Use Chinese Remainder Theorem to find an integer a such that  

4/ a + 1  ,  9 / a + 2  ,  25 / a + 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Let  p  be an odd prime number. Prove that 2p divides a
2p

 – a
2
 – a

p
 + a  

for any integer a. 
 

 

 

 

 

 

 

 

 

 

 


