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Section-A 

Answer all questions. Each question carries 2 marks.

1. Find the multiplicative inverse of [3]4 in ℤ4.

2. Check whether the relation ~ on ℝ defined by a ~ b if a - b ∈ ℚ is a equivalence relation.

3. Compute the product 𝜎𝜏 , where 𝜎 = (
1 2 3 4
4 3 1 2

) and 𝜏 = (
1 2 3 4
2 3 4 1

). 

4. Define identity element in a group G and find the identity element in the group of non zero

real numbers under multiplication.

5. Give an example of an infinite abelian group.

6. Find the order of [
0 1

−1 0
] in GL2(ℝ).

7.   Is ℤ2 × ℤ3 Cyclic ? Justify your answer.

8.   Define transposition. Express (1,2,3) (4,5) as a product of transpositions.

9.   Find the order of the permutation ( 1 , 2, 5) (2, 3 , 4) (5 , 6).

10. Show that the function 𝜑: ℤ → 𝑚ℤ defined by 𝜑(𝑥) = 𝑚𝑥  is a homomorphism.

11. Find any two cosets of 4ℤ12 in ℤ12.

12. Show that all subgroups of index 2 are normal.

13. Define a simple group and give an example of a simple cyclic group.

14. Is ℤ[𝑥] an integral domain? Justify your answer.

15. Define center of a group G. 

        (Ceiling: 25 Marks) 
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Section - B 

Answer all questions. Each question carries 5 marks.

16. Prove that if (𝑎, 𝑛) = 1, then 𝑎𝜑(𝑛) ≡ 1 (𝑚𝑜𝑑 𝑛).

17. Define an equivalence relation on  ℝ that partitions the real line into subsets of length 1.

18. Write the  multiplication table of  ℤ8
×, the group of units modulo 8.

19. Prove that a nonempty subset H of a group G is a subgroup of G if 𝑎𝑏−1 ∈ 𝐻 for all

𝑎, 𝑏 ∈ 𝐻.

20. Find two non isomorphic groups of order 4 and explain their distinguishing 

characteristics.

21. Prove that the homomorphism 𝜙: 𝐺1 → 𝐺2 is one-to-one if and only if Ker(𝜙) = {𝑒}.

22. State and prove fundamental homomorphism theorem.

23. Prove that any finite integral domain is a field. 

        (Ceiling: 35 Marks) 

Section - C ( Essay Type)

Answer any two questions. Each question carries 10 marks.

24. a) Define disjoint cycles. Give two disjoint cycles in S6.

b) Prove that every permutation in Sn can be written as a product of disjoint cycles.

25. a) State and prove theorem of Lagrange.

b) Prove that order of an element divides order of the group.

26. a) Prove that every subgroup of a cyclic group is cyclic.

b) Find all subgroups of ℤ  under addition.

27. a) State and prove the second isomorphism theorem.

b) Show that ℤ𝑛/𝑚ℤ𝑛 ≅ ℤ𝑚 if m divides n.

        (2 × 10 = 20 Marks) 


