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INSTRUCTIONS:

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Before attempting the question paper, be sure that you have got the correct question paper.

5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.
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Q.1(a) Show that 293 is a prime number. [5] 1
Q.1(b) Define the order of an element in a group. Find order of each elements of (Z, +,.). [5] 1
Q.2(a) Define normal subgroups. Prove that H = {e;} is a normal subgroup of (G,.). [5] 2
Q.2(b) Let ¢:(G,.) » (G’,*) be homomorphism. Then prove that ¢ is one to one iff ker ¢ = {e;}. [5] 2

Q.3(a) Define the centre of a group. Prove that the centre (H,.) is a subgroup of group (G,.). [5] 3
Q

.3(b) Write all abelian groups of order 216. [5] 3
Q.4(@a) LetS ={a+bV2:a,b € Z}. Examine if (S, +,.) is a field. [5] 4
Q.4(b) Define divisors of zero in a ring. What are the divisors of zero in (Zg,+,.). [5] 4
Q.5(a) LetD =M,(R),D =(R,+,.)and ¢ : D » D’ defined by [5] 5
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Prove that ¢ is a ring homomorphism.
Q.5(b) Find a gcd of the elements 3 +i,5+ i in Z][i]. [51 5



