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Section A

Answer any SIX questions (6× 5 = 30 Marks)

1. Prove : The subgroup N of G is a normal subgroup of G if and only if every left
coset of N in G is a right coset of N in G .

2. If ϕ is a homomorphism of G into
−→
G with Kernel K . then prove that K is a

normal subgroup of G.

3. If ϕ is a homomorphism of Ring R into R’ then prove that ϕ(-a)= -ϕ(a) for every
a ∈ R.

4. If ϕ:R → R′ is a ring homomorphism of R into R′ with Kernel U then Prove
that R′ is isomorphic to R

U .

5. Let R be a Euclidean ring, prove that any two elements a and b in R , have a
greatest common divisor d d and d=λa+µb for some λ,µ ∈ R.

6. Let R be Euclidean ring and a,b ∈ R .If b ̸= 0 is not a unit in R, then prove that
d(a) ≤ d(ab).

7. If I(G) is the group of inner automorphism of G and Z is the center of G,then
prove that I(G)□G

Z .

8. Prove that following
a. If G is a group such that (a ∗ b)2=a2 ∗ b2 for all a,b ∈ G then prove that G
is abelian group.
b. Justify: If H and K are subgroups of G , then H ∩K is also subgroup of G.

Section B

Answer any THREE questions (3× 10 = 30 Marks)

9. State and Prove Lagrange’s theorem.

10. State and prove Cayley’s theorem.

11. Prove that any finite Integral domain is a field.

12. If R is a commutative ring with unit element and M is an ideal of R, then prove
that M is a maximal ideal of R if and only if R | M is a field.

13. State and prove unique factorization theorem.
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