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Solution :-
Option (b)
H be  a subgroup of order 29 of a group G . But 29 is a prime number . So 

if K be a subgroup of H then either O(K) = 1 or O(K) = 29 as by 
Lagrange's theorem we know O(K) / O(H)
Hence K is a trivial subgroup of H . All trivial subgroups of H are normal 
subgroup in H.
Therefore , K is normal in H.

Solution :-  Option (b)

Here , G =       

K =   
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Let us calculate ,        for h    and g   
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Hence ,          .

   is a normal subgroup of K.

         =    invertible matrices forms group under 
multiplication.
To show that K is a normal subgroup of G.

          , for h    and g   .

Let , h =  
  
  

                  

Let , g         such that g =  
  
  

         , where x , y , z , w  
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Therefore , K does not satisfy the condition of normal subgroup .

    is not a normal subgroup.

Solution :- Option (c)
H be a normal subgroup of a finite group G . Here | H | = 2. and G has an 
element of order 3.
Now let us consider the example :

G =   = { I  , ( 1 2) , ( 1 3) , ( 2 3) , ( 1 2 3) , ( 1 3 2) } O(G) = 6
Here , H = { I , ( 1 2) } 
So we get H is normal in G and O(1 2 3) = 3 .
But   is non abelian , non cyclic group. 
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Solution :- Option ( c)
G be a group of order 30 . If Z(G) has order 5 and we know

  
 

    
      

    

       
         

  

 
     

Solution :-  Option (a)

G =        and H =                
Here , Let M     and A    such that  det A = a where a   
Consider       thenn det(       = det(                 
= det(                
= det (           
= det I . det A
= det A

Therefore ,             is a normal subgroup of G.

Solution :-
Option (a)

G =        and H =                                   
Here , Let M     and A    such that  det A =      , 

where for some m , n   
Consider       thenn det(       = det(                 
= det(                
= det (           
= det I . det A

= det A =         where for some m , n   
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= det A =         where for some m , n   
Therefore ,             is a normal subgroup of G.

Solution :-
Option (a)

G = U(16) , H = {                     ,      , 
Here H and K are cyclic group of order 2 . So they are isomorphic with 
each other . 

Hence , 
 

 
    

 

 
       isomorphic groups .

Solution :- Option (a) 

Here , H =    
  
  

                           

under addition 2  2 matrices 
O(G) / O(H) = 4 

Solution :-  Option (a) 

G =                                    Here        and aba = b  

Now , H = { e , b ,             , K = { e , b } Take , b    and b    

Then                , So ,                  

Take ,       and b   Then ,             

as , (           = a ( aba)ab = (ab)(ab) = (aba)b =          

             
  
                                    

        

Take ,      and     

Now as,                 
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Now as,                   
  
   

         
  

=                       as        

Therefore we get K is a normal subgroup of G.

H = { e , b ,          

And G =                               

Here ,            
  
   and       

                  
  
   

       then      

                                  

            = a ( aba)ab = (ab)(ab) = (aba)b =          

Then ,             

Similarly ,             

(i) Take , b         ,         

So ,                              ,

(ii) take b    and       and             

So , (              
  
                    

                         ,

Take ,      and      

          

Then ,                                    

                  ,

Similarly we can show that for all other elements of G and H .

Therefore H is normal in G .

To show that K is not normal in G .

K = { e , b } , G =                               

Take b    and       where            

Hence ,             
  
                    

                               

Therefore K is not normal in G .
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Solution :-  Option ( c)

Solution :- Option (c)
O(G) = pq   , which is non abelian where p and q are distinct prime.
Then , Z(G) = { e }

Solution :- Option (a )
As H is any non-trivial subgroup of a cyclic G then G / H is infinite if G is 
infinite . 
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Solution :- Option (a)

G be an abelian group  then H= { ( g , g) : g      is a normal subgroup in 

G     

Solution :-  
Option (b)
By the statement of the theorem we know :
The index of Centre of a finite non-abelian group is a prime number. 

Solution :-  Option (a)

Solution :- Option (a) 

We know the subgroup with order n!/ 2 is the Alternating group     of 

                            

   TYBSC Sem 6 Page 10    



   TYBSC Sem 6 Page 11    


