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SECTION – I 

(All questions are compulsory. These questions carry 1 mark each) 

1. Define an associative binary operation. 

2. Let a  and b  belong to a group G . Find an x  in G  such that baabxx 1 . 

3. Define the centre of a group. 

4. Find 100  if 









613425

654321
 . 

5. Find the order of the permutation    15623 . 

6. Find  zAut . 

7. Define normal subgroup. 
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8. What is the order of the factor group 
15

60z
. 

9. Find the Kernel of the mapping **: RR   defined by   xx  . 

10. Find the left cosets of  ,.....,,0 IzInH  in Z where n  is a positive integer. 

SECTION – II 

(Answer any eight questions. These questions carry 2 marks each.) 

11. Prove that the left and right cancellation laws hold in a group. 

12. Prove that a group G is abelian if and only if   111   baab  for all a  and b  in G. 

13. Prove that for each  a  in a  group G , the centralizer of a is a subgroup of G. 

14. Find all generators of 10z  and 12z . 

15. Prove that every cyclic group is abelian. 

16. Express 







134256

654321
 as a product of cycles. 

17. Prove that for 1n , nA  has order 
2

!n
. 

18. Let GG :   is an isomorphism. The prove that G  is abelian if and only if G  is 
abelian. 

19. Show that z  has infinitely many subgroups isomorphic to z. 

20. Let H  be a subgroup of G . Then prove that bHaH   if and only if Hba 1 . 

21. Let G  be a group and Ga . Show that ea G  . 

22. Let 30a . How many left cosets of 4a  in a  are there? List them. 

23. Prove that the centre  GZ  of a group G  is normal. 

24. Prove that a factor group of an abelian group is abelian. 
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25. Prove that a normal subgroup N  is the Kernel of the mapping gNg   from G  to 
NG / . 

26. Prove that the mapping   *: 1 RRZGL   defined by   AA det  is a 

homomorphism. 

SECTION – III 

(Answer any six questions. These questions carry 4 marks each.) 

27. Show that if G  is a finite group with even number of elements, then there is an 
ea   in G such that ea 2 . 

28. Prove that the set of all 22  matrices with entries from R  and determinant as ‘1’ 
is a group under matrix multiplication. 

29. Prove that in a group, an element and its inverse have the same order. 

30. For every integer 2n , prove that the group  12 nu  is not cyclic. 

31. Show that every permutation on a finite set can be written as a cycle or as a 
product of cycles. 

32. Let 









68715432

87654321
  and 










42567831

87654321
 . Write 

,  and   as product of disjoint cycles. 

33. Prove that for every positive integer n ,  nZAut  is isomorphic to  nu . 

34. State and prove Fermat’s little theorem. 

35. Let H be a normal subgroup of a group G  and K  be any subgroup of G . Then 
 KkHhhkHK  ,  is a subgroup of G . 

36. Let G  be a group and  GZ  be the centre of G . Prove that if  GZG /  is cyclic, 

then G  is abelian. 

37. Let GG :  be a group homomorphism and let Gg  . Prove that if   ,gg   

then       gKergxGxg 1 . 

38. Find all abelian groups of order 360, upto isomorphism. 
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SECTION – IV 

(Answer any two questions. These questions carry 15 marks each) 

39. (a) Let * be defined on Q  by 
4

abba  . Prove that  ,Q  is an abelian group. 

(b) Prove that if a and b are elements of  a group G , then the linear equations 
bax   and bya   have unique solutions x  and y  in G. 

40. (a) Show that a nonempty subset H  of a group G  is a subgroup of G  if and 
only if Hab 1 , for all Hba , . 

 (b) Let a be an element of order n  in a group and let k  be a positive integer. 
Prove that  knk aa ,gcd  and  knnak ,gcd/ . 

41. (a) Prove that the collection of all permutations of a finite set is group under 
permutation multiplication. 

 (b) If the pair of cycles  maaa ,....,, 21  and  nbbb ,...., 21  have no entries in 

common, then   . 

42. Suppose that GG :  is a group isomorphism. Prove that 

(a) For every integer n  and for every a  in     nn aaG  , . 

 (b) aG   if and only if  aG  . 

 (c)   carries the identity of G  into the identify of  G . 

43. (a) State and prove Lagrange’s theorem. 

(b) Is the converse of Lagrange’s theorem true? Justify. 

44. Let GG :  be a group homomorphism and let H  be a subgroup of G. Prove 
that 

 (a) If H  is normal in G , then  H  is normal in G . 

 (b) If nH  , then  H  divides n . 

 (c) If K  is a subgroup of G , then     KKGKK   1  is a subgroup of G .  

———————— 


