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SECTION – A (10 x 2 = 20) 

Answer ALL the questions.   

1. If G is a group, Prove that an identity element of a group is unique. 

2. Find the order of the group 𝑆3. 

3. How do you define center Z of a group G? 

4. Prove that intersection of two normal subgroup of a group G is a normal subgroup of G.  

5. Define cycle and transposition. 

6. How is isomorphism related to Automorphisim? 

7. Define Ring with an example. 

8. Define Zero-divisor with an example. 

9. Differentiate the Maximal ideal and the Prime ideal.  

10. Prove that the element  a in a Ring is a unit ⟺ 𝑑(𝑎) = 𝑑(1). 

                                                   SECTION – B (5 x 5 = 25) 

Answer ALL the questions.   

11. (a) If G is finite group  and 𝑎 ∈ 𝐺then show that 𝑜(𝑎) 𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝑜(𝐺).      

(Or) 

         (b) State and Prove Euler theorem.              

12. (a) Show that N is normal subgroup of G if and only if 𝑔𝑛𝑔−1 = 𝑁 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑔 ∈ 𝐺. 

(Or) 

         (b) Prove that HK is a subgroup of G if and only if HK=KH.     

13. (a) Prove that every permutation is product of its cycles.     

(Or) 

         (b) Classify  which of the following are even permutation and odd permutation 

(i) (1, 2,3)(1,2) 

(ii) (1,2,3,4,5)(1,2,3)(4,5)           

(iii) (1,2)(1,3)(1,4)(2,5) 

14. (a) Show that a finite integral domain is a field.      

(Or) 

         (b) If U is an ideal of the ring R, then show that  𝑅/𝑈  is ring.      

15. (a) Let R be a Euclidean Ring. Then prove that any two elements a and b in R have a greatest  

              common divisor d. Moreover 𝑑 = 𝜆𝑎 + 𝜇𝑏 for some 𝜆, 𝜇 ∈ 𝑅.             

(Or) 

         (b) If R is commutative ring with unit element and M is an ideal of R then show that M is maximal  

               ideal of R and if and only if 𝑅/𝑀is a field .               
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SECTION – C (3 x 10 = 30) 

Answer any THREE of the following questions.  

16. State and Prove Lagrange theorem and discuss about its converse part of the theorem. 

17. If 𝜙 𝑖𝑠 homomorphism of G in to �̅� with kernel K then show that K is normal subgroup of G. 

18. Prove that every group is isomorphic to a subgroup of 𝐴(𝑆) for some appropriate S. 

19. If R is a ring, the for all 𝑎, 𝑏 ∈ 𝑅 then show that  

(i) 𝑎0 = 0𝑎 = 0 

(ii) 𝑎(−𝑏) = (−𝑎)𝑏 = −(𝑎𝑏) 

(iii) (−𝑎)(−𝑏) = 𝑎𝑏 

(iv) If, in addition has a unit element 1, then (−1)𝑎 = −𝑎 

(v) (−1)(−1) = 1 

20. State and prove unique factorization theorem. 

    * * * * * *  


