
 

  

 

B.SC. FIFTH SEMESTER (HONOURS) EXAMINATIONS, 2022 

Subject: Mathematics     Course ID: 52112 

Course Code: SH/MTH/502/C-12 

Course Title: Group theory-II 

Full Marks: 40                     Time: 2 Hours 

The figures in the margin indicate full marks 

Notations and symbols have their usual meaning. 

 

1. Answer any five of the following questions:                                                      2X5=10 

a) How many elements of order 7 must be there in a simple group of order 168? 

b) Find all automorphisms of the group (��,+). 

c) If �� is a commutator subgroup of a group �, then prove that �/�� is abelian. 

d) Let � be a group and �� be the commutator subgroup of �. Then prove that �� is a 

characteristic subgroup of �. 

e) Find the number of Sylow 3-subgroups of �	. 

f) Let 
 be a subgroup of order 11 and index 4 of a group �. Prove that 
 is a normal 

subgroup of �. 

g) If  �  is  a   group  of  order  60  that  has  a  normal  3-subgroup,  prove  that  �   also has  a  

normal    Sylow 5-subgroup. 

h) Prove or disprove that �  is a cyclic group. 

 

2.  Answer any four of the following questions:                                                      5X4=20 

a) Prove that there is no subgroup of order � which is characteristic subgroup of group 

�� � ��. 

b) (i) Find a group with the class equation 4 � 1 � 1 � 2. 



 

  

 

(ii) Find a cyclic subgroup of order 21 in ��� � 	�.                                                 2+3 

c) Let G be a group. Then show that G Z⁄ �G�  is isomorphic to �  ���, where �  ���  denotes 

the group of all inner automorphisms of G.          

d) Use Sylow’s theorem to show that any group of order 36 is not simple. 

e) Let � be a group acting on a set ! containing atleast two elements and for any ", # $ !, 

there exists % $ � such that %" � #. Prove that all the stabilizers �&  �for " $ !� are 

conjugates. 

f)   Prove that if � is a group of order �+, � is a prime, then � contains a normal subgroup of 

order �, for every non-negative integer - .  . 

3.  Answer any one of the following questions:                                                 10X1=10 

a) (i) Prove that a Sylow 2-subgroup of !/ is isomorphic to 0	. 

(ii) If � is a simple group of order 60, then prove that � 1 �/.                                      5+5 

b) (i) Show that no group of order  �232  is simple when �  and  3  are primes. 

(ii) Determine  �4-�!	�. 

(iii) Explain why a non-Abelian group of order 8 cannot be the internal direct product of 

proper subgroups.                                                                                                             3+5+2 
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