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Q. 1.  Answer any Five of the following:  (10)

 1. State the Chinese Reminder Theorem.

 2. Converse of Fermat's little theorem is true? Justify your answer?

	 3.	 Verify	σ	(n)	=	σ	(n + 1) for n = 206.

 4. Find the value of φ (780).

 5. Find a solution of the linear congruence 36x ≡	8	(mod	l02).

	 6.	 Find	the	reminder	when	15!	is	divided	by	17.

	 7.	 Prove	that	[x] + [–x] = –1 where x is not an integer.

	 8.	 Prove	that	φ (n) = φ	(2n) for n = p (2p – 1) where p and 2p – 1 both are odd 

primes.

Q. 2.  Answer any Two questions: (10)

 1. Solve the linear congruence 25x ≡	15	(mod	29).

	 2.	 Find	an	integer	having	reminder	1,	2,	3	when	divided	by	3,	5,	7	

respectively.

 3. Find an integer a such that 22 | a, 32 | a + 1, 52 | a + 2.
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Q. 3.  Answer any Two questions: (10)

 1. If p and q are distinct primes such that a q  ≡  a (mod	p) and a p  ≡  a (mod	q) 

then a pq  ≡  a	(mod	pq ).

	 2.	 Verify	that	4	(29!)	+	5!	is	divisible	by	31.

 3. Find the unit digit of 3100 using Fermat's little theorem.

Q. 4.  Answer any Two questions: (10)

 1. If 2k – 3 is prime then show that n  =  2 k–1	(2k	–	3)	satisfies	σ	(n)  =  2n + 2.

 2. For any integer n ≥	3,	prove	that		Σ
n

k=1  
μ	(	k !) = 1

 3. Find the number of zeros with which 1000! terminates.

Q. 5.  Answer any Two questions: (10)

 1. Prove that φ	(3n) = 3φ	(n) if and only if 3 | n .

 2. If n is an odd integer such that 5 |/ n then show that n divides the integer 

whose all digits are 1.

 3. For n ≥ 2, prove that φ	(n) is an even integer.


