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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on th e

given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.

Section–A

(Long Answ er Type Questions) 2× 19 =38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any tw o (02)

questions only.
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1. Prove that the set of all distinct cosets of normal

subgroup of a group is a group with respect to

composition multiplication of cosets.

2. State and prove the necessary and sufficient condition

for a non-empty subset of a ring to be a subring of the

ring.

3. Prove that every finite integral domain is a field.

4. Evaluate all permutations in A5 which commutes with :

(i) α = (12345)

(ii) β = (123)

(iii) γ = (12)(34)

5. State and prove the Jordan-Holder theorem.

Section–B

(Sh ort Answ er Type Questions) 4× 8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

1. Prove that the alternating subgroup An is the normal

subgroup of the symmetric group Sn.
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2. Prove that conjugacy is an equivalence relation on G .

3. Prove that every homomorphic image of a group G is

isomorphic to some quotient group of G (First

fundamental theorem on group homomorphism).

4. Write the class equation of the quaternion group :

Q4 = {±1, ± i, ± j, ±k }

5. Give atleast two exahiples to prove that the product of

two cyclic group may or may not be cyclic.

6. Prove that (I3, +3, ×3) is a field.

7. Prove that each finite p-group is nilpotent.

8. State and prove Eisenstein’s criterion for irreducibility

of polynomials over Q.
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