King Fahd University of Petroleum & Minerals
Department of Mathematics and Statistics
Math 455, Final Exam, Term 111
Part I (78 points)
1. In how many zeros does the number  end? (8 points)
2. Let  and . Find . (8 points)
3. Is it possible that the repunit  is an odd perfect number for some positive integer . (8 points)
4. Evaluate the sum , where  is a positive integer. (8 points)
5. Find the smallest positive integer  such that . (12 points)
6. Find all odd primes  such that  (12 points) 
7. Find all primitive Pythagorean triangles in which the odd leg is a square. (12 points)
8. Solve  in integers. (Hint: you may consider two cases: (1)  is odd, (2)  is even.)  (10 points)  
Part II (72 points) 
9. Prove that  for all integers . (12 points)
10. Let  be positive integers. Prove that   (12 points)
11. Let  be an integer. Prove that  does not divide  (12 points)
12. Let  be an integer such that  and  are primes. Prove that . (12 points)
13. Let  be a prime and let  be the product of all quadratic residues modulo . Prove that . (12 points) 
14. Characterize all positive integers  such that  . (12 points)
All the best,
