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Each question carries 20 marks and Answer any 5.

1. (a) For any homomorphism T between groups, show that T (e) = e (Marks: 6).

(b) Let H and K be subgroups of G. Prove that HK is a subgroup of G if and
only if HK = KH

2. (a) Prove that a finite group G contains an element of order p if p is a prime
number dividing o(G) (Marks: 8).

(b) Prove that there are exactly two groups of order 6 up to isomorphism.

3. (a) Find the smallest subgroup of Sn containing (1, 2) and (1, 2, · · · , n).
(b) Prove that permutations acting on disjoint sets commute (Marks: 10).

4. (a) Prove {(g, g) | g ∈ G} is normal in G×G if and only if G is abelian.

(b) Find a necessary and sufficient condition on groups G and H so that G×H
is cyclic (Marks: 12).

5. (a) Describe all finite abelian groups of order 24.

(b) Determine conjugacy classes in SU2 (Marks: 12).

6. (a) State and prove third sylow theorem (Marks: 14).

(b) Find the conjugacy classes and centralizers of each permutation in S3.
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