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Practical  2.1 

Example and Properties of Groups 

Objective Questions 

 1)  Which of the following set is a group under indicated binary operation, 

 (a) (   ) (b) (    ) 

 (c) (    ) (d) (   ) 

 2) Let   be a group and               then inverse of     
    

     is 

 (a)   
        

   (b)   
        

   

 (c)   
        

   (d) None of these 

 3)  Let   be a group and         then the solution of the equations         and 

            are 

 (a)                       (b)                     

 (c)                       (d)                       

 4) Let   denotes the set of odd integers. Then  

 (a)   forms group under multiplication                   (b)   forms group under addition 

 (c)   dosen’t forms group under addition                (d) None of these 

 5) (   ) is not a group as    

 (a) Associative law does not hold in (   ) (b) Cancellation law does not hold in (   ) 

 (c)   has no identity element with respect to + (d)   has elements which have more than one 

inverse with respect to   

 6) Consider the set   { ̅   ̅̅̅̅    ̅̅̅̅    ̅̅̅̅ } under multiplication of residue classes modulo 40. Then  

 (a)   is not a group as  ̅    (b)   is a group with   ̅̅̅̅  as identity 

 (c)   is a group with  ̅ as identity (d) None of these 

 7) Consider the group (   )  where   is set of integers and           

 (a) 
   is identity of (    )  and inverse of     is      

 (b) 
  is identity of (    )  and inverse of     is       

 (c) 
  is identity of (    )  and inverse of     is      

 (d) 
None of these 

 8) Consider the sets (i) (    )(ii) (    )(iii) (    )    
(iv) ( ,  )  where   = *           + 

 (a) (i) and (iv) are groups. 

 

 

 

(b) Only (iv) is group. 

 (c) (ii) and (iii) are groups. (d) None of these 

 9) Which of the following group is non Abelian 

 (a) 
(    ) 

(b) 
   

 (c) 
   , the fourth root of unity 

(d) 
None of these 
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 10) The identity of   2.
  
  

/         3 under multiplication of     matrices is 

 (a) 

(

 

 

 

 
 

 

 

 

) 

(b) 

(

 

 

 

 
 

 

 

 

) 

(c) .
  
  

/ (d) .
  
  

/ 

11) Let    * ̅  ̅  ̅+ under multiplication of residue classes modulo 4 and    * ̅  ̅+ under 

multiplication of residue classes modulo 3. Then  

 (a)    and    are groups (b)    is a group but    is not a group 

 (c)    is not a group but    is a groups (d) None of these 

 12) Let   * ̅  ̅  ̅   ̅̅̅̅   ̅   ̅̅̅̅    ̅̅̅̅    ̅̅̅̅ + under multiplication of residue classes modulo 40 where 

        Then  

 (a)      (b)      (c)      (d)      

 13) Let   be a non-empty set and  ( ) denoted power set of    For the group ( ( )  ) such that 

          
 (a)   is identity and for    ( )       (b)   is identity and for    ( )       

 (c)   is identity and for    ( )        (d) None of these 

 14) Let      ( ). Then  

 (a)   is an infinite Abelian group for     (b)   is a finite Abelian group for     

 (c)    is an infinite non-Abelian group for 

    

(d) None of these 

 15) Let   be a group        such that        ( )     ( )     Then 

 (a)  (  )     (b)  (  )       ,   - 

 (c)  (  ) divides l.c.m,   - but may not be 

equal to      ,   - 
(d) None of these 

 16) Let   be a group,     a such that  ( )     If       then 

 (a)     (b)       (c)           (d) None of these 

 17) The number of elements in  ( )  the group of prime residue class modulo   is 

 (a)   (b)     (c)  ( ) (d) None of these 

18) The set   
  under multiplication of residue class modulo   is a group if and only if 

 (a)   is odd (b)   is prime (c)   is even (d) None of these 

19) In the group (     )  order of    ̅̅̅̅  is 

 (a) 7 (b) 18 (c) 6 (d) None of these 

20) The inverse of  ̅ in the group (  
   ) is 

 (a)  ̅ (b)  ̅ (c)  ̅ (d) None of these 

21) Which of the following is a Klein-4 group. 

 (a)  (  ) (b)     fourth root of unity (c)  ( ) (d) None of these 

22) Let   be a group and         Let   be the identity element of    If             then 

 (a)     (b)     (c)      (d)      
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Descriptive Questions 

 

23) Let   be a finite group. Then the number of solutions of the equation      

 (a) is one (b) is a multiple of 3 

 (c) is always odd number (d) is always even number 

 24) Consider the following statements. 

  (i) In a group    the equation      has two solutions.  

(ii) In a group    the equation      may have more than two solutions.  

(iii) In a group    if      has more than one solution then the number of solutions is an even number.  

  (iv) In a group    the equation       where       can have more than one solution.  

Then  

 (a) (ii) and (iii) are true statements  (b) only (ii) is true  

 (c) (ii) and (iv) are false (d) None of these 

25) Let   be a group and      If  ( )      then  (  ) is 

 (a) 15 (b) 5 (c) 12 (d) 20 

26) Consider the group (    ) where    is set of positive rational numbers and        
  

 
 for          

Then 

 (a)  

 
 is the identity element of the group and for          

 

  
 

 (b)   is the identity element of the group and for          
 

 
 

 (c) 3 is identity element of the group and     
 

 
 for      

 (d) None of the above 

27) Let   be a group and      If  ( )      then  (  ) is 

 (a) 17 (b) 16 (c) 8 (d) 5 

28) Suppose a group   contains elements   and   such that  ( )     ( )          . Then 

 (  ) is 

 (a) 2 (b) 5 (c) Infinite (d) 6 

29) In a group    the number of elements     such that      is 

 (a) 0 (b) 1 (c) 2 (d) None of these 

1) Show that (   ) is a group, where            for        

2) Show that (    ) is a group, where     
  

 
  for         

3) Show that (  * +  ) is a group, where           for       * +. Hence 

solve         in   * +. 
4) Show that the following are group under multiplication of     matrices, 

(i)   2.
  
  

/         3 

(ii)   2.
  
    /         3 



USAMP402                                         ALGEBRA IV                     REVISED SYLLABUS 2018-19 

SEMESTER IV 
 

4 
 

(iii)   2.
  
  

/              3 

(iv)   2.
  
  

/         3 

(v)   20
 
 
 
 
1           3 

(vi)   20
  

   
1                        3 

5) 
Show that   {[

   
   
   

] |        } is a group under multiplication of     real 

matrices. 

6) Construct composition table for the following sets and show they forms group, 

a) (    )under addition of residue classes modulo 6. 

b) (  
   )under multiplication of residue classes modulo 7. 

c)  (  ) under multiplication of residue classes modulo 10. 

 )  (  )under multiplication of residue classes modulo 12. 

e)  (  )under multiplication of residue classes modulo 14. 

7) Construct composition table for the following sets and show they forms group.  

Which of them are Klien-4 group Justify? 

a)   *         + under multiplication of complex numbers 

b)  ( )  under multiplication of residue classes modulo 8. 

c)   { ̅   ̅̅̅̅    ̅̅̅̅    ̅̅̅̅ }under multiplication of residue classes modulo 40. 

d)   2.
  
  

/  .
  
   

/  .
   
  

/  .
   
   

/3under multiplication of     

matrices.  

8) Write all complex roots of       Show that they form a group under usual 

multiplication  
9) Show that the set of all complexes numbers      such that         is a group 

under the usual multiplication of complex numbers.  

 

10) Let   be a group of order 4. If       are distinct elements of   such that            

where   is the identity element of    then show that   *        + and form 

composition table of    

11) If (   ) is a group, then show that (    ) is a group where      and for         

      

12) Let   be a non-empty set.   * |   +  Show that   is an Abelian group under binary 

operation  defined by     (   )  (   )for      . 

13) In a group    prove the following: 

a) For           Show that there exists a unique element   in   such that        



USAMP402                                         ALGEBRA IV                     REVISED SYLLABUS 2018-19 

SEMESTER IV 
 

5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b)   *          +  Let            Prove that       

c) If       and                Then show that      

d) Let         Suppose that      and          Prove that        

e) Let   be a group such that            for          Show that    is Abelian. 

f) Let   be a group such that (  )       (  )       (  )              

Show that    is an Abelian group. 

g) Let    be a group such that                                 Show that   is          

Abelian. 

h) Let   be agroup and       such that        Prove that (  )            

14) In   (   )  show that   0
   
   

1 and   0
  
   

1 are elements of finite order, 

whereas    is of  infinite order.  

15) Find the order of   ̅̅̅̅    ̅̅̅̅    ̅̅̅̅  in each of the following group. Also state clearly the result 

used.            a)  (     )                      (b) (     )                 (c) (     ) 

16) Compute o( ̅)in  ( )  (  )  (  )  

17) Let   is a group of order 8, show that   has an element of order 2. 

18) Consider the group      Find the smallest positive integer   such that   ̅   ̅in    . 

19) Consider the group      Find the smallest positive integer   such that   ̅   ̅in    . 

20) Find the smallest positive integer   such that  ̅   ̅ in  (  ) and in  (  )  

21) Find the order of  ̅ in the group     and the order of  ̅ in  (  )  

22) In the group      Find the order of the following elements:  ̅  ̅ and   ̅̅̅̅   

23) Let   be a group and      If  ( )     then find  (  )  (  ) and  (   )  

24) In the group      Find the order of the elements:  ̅    ̅̅̅̅  and   ̅̅̅̅ . 
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Practical No : 2.2 

Group of Symmetry and symmetric group    

 

Objective Questions 
 

(1) The group of symmetries of a rectangle which is not a square is 

 (a) (     ) (b)    Klein's Four group (c)    (d) None of these 

(2) The group of symmetries of a square has order 

 (a) 4 (b) 24 (c) 8 (d) None of these 

(3) The group of symmetries of 

 (a) a square is Abelian (b) an equilateral triangle is Abelian 

 (c) a rectangle is Abelian (d) None of these 

(4) The group of symmetries of a regular   gon (   ) has 

 (a)   elements of order 2 and     elements of order    

 (b)  elements of order 2 if   is odd  

 (c) exactly 2 elements of order    

 (d) None of the above  

(5) Let   be the group of symmetries of a square  Then center of   has 

 (a) only one element  (b) four elements  

 (c) exactly two elements  (d) None of these 

(6) Let   be the group of symmetries of a regular pentagon  Then   has 

 (a) 5 reflections and 5 rotations  (b) no reflections and 10 rotations  

 (c) 10 reflections and 10 rotations  (d) None of these 

(7) Let       be a cycle of length    Then     is a cycle of length   if 

 (a)   is odd (b) (   )    (c)   is even (d) None of these 

(8) The number of elements of order 2 in     is 

 (a) 8 (b) 6 (c) 9 (d) None of these 

(9) Let   *       ( )   +  Then 

 (a)   has only identity element  (b)   has only even permutations  

 (c)  ( )     (d)  ( )     

(10) The orders of elements in the group    are 

 (a) 1 , 2 and 3. (b) 1 , 2 and 4. (c) 1 , 3 and 4. (d) 1 , 2. 

(11) The maximum order of an element in       is 

 (a) 10 (b) 24 (c) 25 (d) 30 
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(12) The normalizer   ((   ))  of the element (   )  in      is 

 (a) *    (   )+ (b) *    (   ) (   )+ 

 (c) *    (   )+ (d) None of these 

(13) For what value of          

 (a)     (b)     (c)     (d) there is no such   exists 

 

(14) 
If    and   are disjoint permutations in     such that  ( )      ( )    then order of 

(   ) is 

 (a) always less than    (b)    (c)      ,    - (d) None of these 

(15) If       has odd order then 

 (a)    is odd permutation  (b)    is even permutation  

 (c)    may be even or odd permutation  (d) None of these 

(16) Every permutation in    can be written as product of 

 (a) even number of transpositions  (b)   transpositions, where   is an odd prime 

 (c) odd number of transpositions (d) None of the above 

(17) Let      such that    (       ) then   is equal to 

 (a) (       ) (b) (       ) (c) (       ) (d) None of these 

(18) In the group of symmetry of a rectangle (which is not a square) , the element obtain in 

rotation of rectangle by angle       is 

 (a) (  )(  ) (b) (  )(  ) (c) (  )(  ) (d) None of these 

(19)  The group of symmetric of an equilateral triangle is  

 (a)    (b)    (c)    (d)    

(20) In the group of symmetries of an equilateral triangle with vertices. 1, 2,3,  let   denote 

clockwise rotation through      about center and   denote reflection  about the line joining 

vertex 1 and mid point of opposite side then 

 (a)   does not commute with    (b)   commutes with every element of the group 

 (c)     have order 2                                   (d)    have order 3. 

(21) Let          denote the group of symmetries of a equilateral rectangle, rectangle and 

square respectively. Then, 

 (a)         are all abelian (b)          are all non-abelian 

 
(c) 

   and    are non-abelian and    is 

abelian 
(d)       are abelian and    is non-abelian 

(22) Let   denote the group of symmetries of a square then the number of elements in the 

centre of   is 

 (a) 1 (b) 2 (c) 3 (d) 4 

(23) The group of symmetries of a regular       is  

 (a)    (b)     (c)    (d)    

(24) Consider the groups            . Among them 

 (a)    is abelian,       are non-abelian (b)       are abelian,       are non-abelian                
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 (c) All the groups are non-abelian (d)       are abelian,       are non-abelian 

(25)    has no element of order  

 (a) 1 (b) 2 (c) 4 (d) 3 

 

 

Descriptive Questions 
 

(1) List all elements of group of symmetries of an equilateral triangle as permutations on its 

vertices and form the composition table  

(2) List all elements of group of symmetries of a square as permutations on its vertices  Find 

elements       in     such that                  and   〈    〉 

(3) List all elements of group of symmetries of a rectangle (which is not a square) as 

permutations on its vertices and form the composition table  Show that this group is Klein's 

four group  

(4) List all elements of      and       Express them as a product of disjoint cycles and 

determine which are even and which are odd  Further list the elements of      and       

(5) Find the order of each element of              and       

(6) Let    (   )(   )    (   )(    )(   )  Find               Which of these are 

cycles ? 

(7) 
Let    .

       
       

   
   

/    .
      
      

   
     

/       Find            

     Express them as a product of disjoint cycles and find their orders in the group      

(8) Show that there is no        such that     (   )  (  )  

(9) Find all positive integers   such that     and     contains an element of order     

(10) i) In      Find   and   such that  ( )      ( )     but  (  )     

ii) In      Find   and   such that  ( )      ( )     but  (  )     

(11) i) Let   (        )  Find     for       and find the integers for which      is a 

10 cycle  

ii) Let   (  )(  )(  )(  )(    )  Determine whether there exists a 10 cycle    such 

that        for some      

(12) i) Show that    contains an element of order     Also find an element of order    in      

ii) Let   (     )(   )(    )  If    is a 5 cycle, what can be said about    

(13) Suppose that   is odd and      is a   cycle  Prove that   does not commute with any 

element of order    

(14) Find normalizer of each element of       where normalizer of any     is defined as  
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 ( )  *         +  

(15)  If    and   are disjoint permutations in     such that  ( )      ( )    then show that 

order of (   )  is      ,    -  

(16) Find           such that  (  )       and(  )            

(17) Let    (   )(    )and  (   )(   )(   )  Write  and  as a product of disjoint 

cycles  

i) Find                         

ii) Verify that  (   )   ( )   (  )   (  )   (     )   ( )  

iii) Verify that  (     )            

(18) Let    (   )(   )(   )  and  (   )(    )  Write  and  as a product of disjoint 

cycles  

i) Find               ( )  ( )   

ii) Is   (  )   ( ) ( )  Justify  

iii) Find   (   )   (   )  

 

***************** 
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Practical no.  -2.3 

Subgroups, Order of an Element 

Objective Questions  

 

1. Let   be a proper subgroup of the group (   ) such that          belong to   then  

(a)                (b)               (c)            (d)        

 

2. Let   be a group having elements of order              The minimal possible order of   is  

(a)                 (b) 30               (c) 60               (d) 1 

 

3. Let   be a group of odd order and   be an identity element of    The equation      has  

(a) a unique solution in           (b) no solution in             (c) two solutions in         (d) Cannot 

say  

 

4. Let   be a non-Abelian group  ( )  *     |            + then  

(a)  ( )  * +           (b)  ( )    and  ( ) is Abelian      (c)  ( )        (d)  ( ) is non-

Abelian 

 

5. A group   has subgroups of order 45 and 75. If  ( )      then  

(a)  ( )                 (b)  ( )                (c)  ( )             (d)  ( )      or 225  

 

6.    has no subgroup of order  

(a) 2                  (b) 3                    (c) 4                (d) 6 

 

7. Let   (   )(  )      Let  ( )  *     |      +  Then order of subgroup  ( )is  

(a) 4              (b) 6            (c) 12             (d) 24  

 

8. Let   (     )      Let   ( )  *    |     +. Then order of subgroup  ( ) is  

(a) 3              (b) 2               (c) 1             (d) 6 

 

9. Let     be distinct prime integers.    be a proper subgroup of    under addition. If   contains 

exactly 3 elements from the set *              + then the 3 elements of   are  

(a)                             (b)                           (c)                    (d)           

 

   10.    under multiplication has  

 

 (a) No non-trivial finite cyclic subgroup (b) Only one non-trivial finite cyclic 

subgroup 

(c) Infinitely many non-trivial finite cyclic 

subgroups 

 

(d) None of these. 
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  11. Let  p be prime. If a group G has more than     elements of order p, then  

 

 (a) G is cyclic (b) G is not cyclic 

(c) G has a unique subgroup of order p. (d) None of these. 

(e)  

  12.  (  ), the multiplicative group of units in     , has  

 

 (a) Only one proper subgroup (b) Two proper subgroup. 

(c) Three proper subgroups (d) None of these. 

 

  13. * ̅  ̅   +̅̅̅̅   in U(9) is 
 

 (a) Not a subgroup of  ( ) (b) Is a subgroup of  ( ) 

(c) Is a cyclic subgroup of  ( ) (d) None of these. 

 

  14. *         ( )    +  in    is  

 (a) Not a subgroup of    (b) Is a subgroup of    

(c) Is a cyclic subgroup of    (d) None of these. 

 

  15. If  a group G has only one element a of order n , then which of the following is true; 

(i)    ( )    (ii)          (iii)  a is inverse of itself 

 (a) Only (i) (b) Only (ii) and (iii) 

(c) All the three (d) None of these. 

 

  

Descriptive Questions 

 

1. In each case, determine whether   is a subgroup of the group   under usual operation. 

(a)   *  |   +     

(b)   * |           +     

(c)   * |        | |   +     

(d)   *(   )|                     +      .               

(e)   *      +    . 

(f)   *, - , - , - , -+       

 

2. In each case, determine whether   is a subgroup of the group    (    * +  )  
(a)   *    + 

(b)   the set of all positive real numbers.  

(c)   the set of all positive integers. 

(d)   {   √     |      } 

 

3. Let    ( ) denote the group of all nonsingular     matrices with real entries. In each case,   

determine whether   is a subgroup of the group    ( ) 

(a)   20
  
  

1     (   )|       3
 

 



USAMP402                                         ALGEBRA IV                     REVISED SYLLABUS 2018-19 

SEMESTER IV 
 

12 
 

(b)   20
  
  

1     (   )|   3 

(c)   20
  

   
1     (   )|            3  

(d)   20
  
  

1     (   )|    3 

(e)   20
  
  

1     (   )|       3 

(f)   20
  
  

1     (   )|   3 

(g)   20
  
  

1 |         3is a group under addition of     matrices.                                                                        

Let   20
  
  

1 |                   3  Prove   is a subgroup of  . 

(h) Let      ( )  Let   *   |                     +  Prove that   is a 

subgroup of    

(i) Let      ( ) and   20
  
  

1 |              3  Prove or disprove:   is a 

subgroup of  . 

(j) Let      ( )   *    |      +  prove or disprove:   is a subgroup of    

(k) Show   ( )  {[
   
   
   

]          } is a subgroup of    ( ) called Heisenberg 

Group. 

 

4. Let    be the group of non-zero real numbers under multiplication and let   *  

  |    +  Prove that   is a subgroup of   . 

 

5. Show that the set   *        |       + is a subgroup of (    ) where   is the usual 

multiplication of complex numbers.  

6. If   is a Abelian group, then prove that   *  |   + is a subgroup of    

7. If   is a Abelian group, then prove that   *   |    + is a subgroup of    

8. Let   be a subgroup of a group   and   be a subgroup of   Is it true that   is a subgroup of    

Justify. 

9. Let   be group and      Show that   *        + is a subgroup of    

10. Let   be a Abelian group. Prove that the set   of all elements of finite order in   is a subgroup 

of    

11. Let   be a Abelian group. Prove that the subset   *   | ( )          + is a subgroup of 

   

12. In the group     Show that the subset   *    | ( )         + is not a subgroup. 

13. Let   be a group. Prove that if   has finitely many subgroups, then  is finite.  

14. Does there exist an infinite group with only a finite number of subgroups? If yes, give example. 
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15. Let   be an Abelian group and   be a fixed positive integer. Let    *  |   +  Prove that 

   is a subgroup of    

16. Let   be a subgroup of   under addition. Let   *  |   +  Prove that   is a subgroup of 

   under multiplication.  

17.   is a group of functions from   to    under point wise multiplication. 

 Let   *    | ( )   +  Prove that   is a subgroup of  .   

18. Let   *    |           +  Prove or disprove:   is a subgroup of   under addition.  

 

19. In the symmetric group     show that   *  (  )+ and   *  (  )+ are subgroups but     

is not a subgroup of     
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Practical 2.4 

Properties of Cyclic group 

1. Suppose   is a cyclic group such that   has exactly three subgroups viz.   * + and a 

subgroup pf order 5. Then the order of   is  

(a) 5    (b) 10      (c) 25         (d) 125  

 

2. The number of elements of order 5 in       is  

(a) 1       (b) 4    (c) 5      (d) none of these 

 

3. Let   be a cyclic group of infinite order. Then the number of elements of finite order in   

is 

(a) 1    (b) 2    (c) 5    (d) 0 

 

4. The number of generators of an infinite cyclic group is  

(a) 1     (b) 2     (c) 0     (d) infinite  

 

5. The number of elements of order 5 in the cyclic group of order 25 is  

(a) 1       (ii) 2        (iii) 5      (iv) none of these  

 
 

6. Let   be a group and    . If   ( )     then 〈   〉  〈   〉 has order  

(a) 1         (b) 2          (c) 3          (d) 4  

 

7. The number of subgroups of (     ) is  

(a) 6          (b) 5        (c) 3       (d) 2   

 

8.   is a cyclic group having exactly 3 subgroups namely   itself, * + and a subgroup of order 7. 

Then order of   is  

(a) 14               (b) 49            (c)     where   is any prime         (d) cannot say  

 

9. The total number of elements of order 8 in (            ) is  

(a) 8          (b) 10,00,000         (c)  4            (d) None of the above   

 

10. Let   be a group and      If   ( )   (  )  then  ( ) is  

(a) even          (b) odd            (c) a prime        (d) None of the above  

 

11. Let   be an infinite cyclic group generated by    The generators of 〈  〉 are  

(a)             (b)                 (c)       where (   )            (d)       where   is  prime  

 

12. Consider the subgroup   generated by  ̅ of the group (     )  then the number of 

generators of   is 

(a) 4             (b) 2              (c) 3              (d) 4  

 

13. Let   * ̅  ̅   ̅̅̅̅    ̅̅̅̅ + under multiplication modulo 20. Then  

(a)   is cyclic and   〈 ̅〉                           (b)   is not cyclic 

(c)   is cyclic and   〈 ̅〉                           (d) None of the above  
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14. Let   〈 〉 and order of   be 40. Then the elements of order 10 in   are  

(a)                    (b)                         (c)                    (d)               

 

15. The generators of          are  

(a)                         (b)                 (c)              (d) None of the above  

 

16. Let   be a group and     such that  (〈  〉)      (〈  〉)  Then possible orders of ‘ ’ are  

(a) 20                 (b) 12 or 60           (c) 24                 (d) None of these  

 

17. Let   be a cyclic group of order   generated by ‘ ’ then 〈  〉  〈  〉 implies  

(a) (   )   (b)   (   )             (c)(   )  (   )              (d)   (   ) 

 

18. If   is a cyclic group of order 11, then number of generators of   is  

(a) 2              (b) 10            (c) 11                 (d) None of the above 

 

19. Let    Number of elements of order   in (     ) and   Number of elements of order   in 

(     ) (  is a positive number). Then  

(a)         (b)                 (c)         (d)     

 

20. Let   be the subgroup of (      ) generated by the set {  ̅̅̅̅    ̅̅̅̅ }  Then   is generated by  

(a)    ̅̅ ̅̅ ̅          (b)    ̅̅ ̅̅ ̅                  (c)   ̅̅ ̅̅ ̅           (d) None of the above 

21. Every proper subgroup of    is  

(a) cyclic         (b) non-abelian          (c) of order 3             (d) of order 2 

 

22. The number of elements of order 5 in     is  

(a) 1      (b) 2   (c) 4    (d) 5  

23. The number of elements of order 10 in     is  

(a) 4   (b) 10   (c) 5      (d) 0  

24. Let   be a group and      If  ( )      then  (  ) is  

(a) 15    (b) 5     (c) 12    (d) 20  

27. Suppose   is a cyclic group and   ( )     . If for some          and        then  

 (a)        (b)         

(c)     is a proper subgroup of  G. 
 

(d) None of these. 

25. If        ̅̅̅̅   and         ̅̅̅̅   in    under addition modulo 30, then  

 

 (a) |  |      and |  |     (b) |  |    and |  |    

(c) |  |    and |  |    (d) None of these. 

 

26. If       ̅   and         ̅̅̅̅   in    under addition modulo 18, then  

 

 (a) |  |     and |  |    (b) |  |    and |  |    

(c) |  |     and |  |    (d) None of these. 
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28. If        , then the generator of            is 

 

 (a)    (b) gcd(     ) (c) lcm(    ) (d) None of 

these. 

 

29. Let  p be prime. If a group G has more than     elements of order p, then  

 

 (a) G is cyclic (b) G is not cyclic 

(c) G has a unique subgroup of order p. (d) None of these. 

 

 

 

 

 
Descriptive Questions 

 
1) Show that the groups (   ) and (    ) are not cyclic where      * + and     are usual 

addition, multiplication respectively.  

 

2) List (i) all generators        (ii) all subgroups of the cyclic group (     ).  

 

3) List (i) all generators       (ii) all subgroups of the cyclic group 〈 〉 of order 16. 

 

4) Let  ( )  *  ̅|      (   )         + under multiplication modulo    

Determine which of the following groups are cyclic. Justify your answer.  

(i)  ( )           (ii)  ( )            (iii)  ( )           (iv)  ( ) 

5) Show that the group  (  ) is not cyclic if      

 

6) Prove that   20
  
  

1 |   3  is a cyclic subgroup of    ( )  

7) Let   be a group and         If  ( )      ( )      and 〈 〉  〈 〉  * + then show that 

        

8) Let   be a cyclic group. If  | ( )and   is an element of order 6 in   then list all elements of 

order 6 in   and justify your answer.  

 

9) Let   be a cyclic group of order 18 generated by ‘ ’. List  

(i) all subgroups of          (ii) all generators of each subgroup of    

 

10)  Let   be a cyclic group of order 144 generated by    State orders of the following elements 

                            (Mention the result used) 

 

11) Prove or disprove: In a cyclic group   generated by ‘ ’ 

 (  )   (  )   ( )   ( )where       .  

12) Show that the 7
th

 roots of unity form a cyclic group. Find all generators of this group.  

13) Show that the cyclic group (   ) has only two generators. 
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14) Show that the every positive integer    the  th roots of unity from a cyclic group. 

15) Show that (    ) (    ) (    ) (    ) (    )are not cyclic group. 

16) Let   〈 〉 be a cyclic group pf order 20. Find all distinct elements of the subgroups  

(i) 〈  〉      (ii) 〈  〉. 

17) Let   be a cyclic group of order 42. Find the number of elements of order 6 and the number of 

elements of order 7 in    

18) Prove or disprove that every non Abelian group has a nontrivial cyclic subgroup.  

19) Prove or disprove:   *(   ) (    ) (    ) (     )+ is a group under the operation 

(   )(   )  (     ) but not a cyclic group.  

20) Let   and   be elements of a group. If  ( )     and  ( )    . Show that 〈 〉  〈 〉  * +  
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Practical No : 2.5 

Cosets and Lagrange's Theorem 

Objective Questions 

 

(1) Let H be a subgroup of G and    .      if and only if  

 (a)     (b)     

 (c)       (d) None of these 

(2) Let H be a subgroup of G and      .       if and only if 

 (a)     (b)      

 (c)        (d) None of these 

(3) Let H be a subgroup of G and      . If        then 

 (a)         (b)         

 (c)       (d) None of these 

(4) Let H be a subgroup of  G . Which of the following statements are true 

 (i)      

 (ii) |  |  |  |          

 (iii)                              

 (a) (i)  and (ii)  (b) (ii) and (iii) 

 (c) (i)  and  (iii) (d) Only (ii) 

(5) Let     and     . Then the following pair of left cosets are not equal. Then 

 (a) 11 + 5  and -39 + 5   (b) 11 + 5  and -25 +    

 (c) 11 + 5  and -34 + 5 .                    (d)  None of these. 

(6) Let H be a subgroup of G and    .    is a subgroup of G if and only if  

 (a)     (b)     

 (c)       (d) None of these 

(7) If     with addition and   *            + then which of the following is true 

 (a)           (b)           

 (c)          (d)       
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(8) The left cosets of   *    + in  (  ) are 

 (a)               (b)               

 (c)            (d) None of these 

(9) Suppose   has order 20, then number of cosets of     in     is  

 (a) 3 (b) 5 

 (c) 4 (d) None of these 

(10) Let      under multiplication and   *      | |   + , then cosets of H in G are 

 (a) *      | |   +        (b) *      |   |   +        

 (c) *      |   |   +        (d) None of these 

(11) Let K be a proper subgroup of H and H be proper subgroup of G. If | |     and 

| |      , what are the possible orders of H? 

 (a) 84 , 210 (b) Only 84 

 (c) Only 210 (d) None of these 

(12) If       then how many solutions does      ̅ has in G  

 (a) 16 (b) 15 

 (c) 17 (d) None of these 

(13) If     (   ) and     (   ) then for any matrix A in G, the coset AH is  

 (a) The set of all       matrices with the same determinant as A 

 (b) The set of all       matrices with determinant equal to 1 

 (c) The set of all       matrices with determinant equal to -1 

 (d) None of these 

(14) If G is a non-abelian group of order 10 then G has how many elements of order 2 

 (a) 5 (b) 6 

 (c) 4 (d) None of these 

(15) Order of  ( ) for     is  

 (a) Even (b) Odd 

 (c) n-1 (d) None of these 
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(16) 

 

H and K be a subgroups of a group G. If | |      and  | |     . Find |   | 

 (a) 2 (b) 1 

 (c) 3 (d) None of these 

(17) Let G be a group of order 25. Which of the following is true 

 (a) G is cyclic (b)      for all g in G 

 (c) G is cyclic or      for all g in G (d) None of these 

(18) Number of cosets of   in   and |
 

 
  | is 

 (a) Finite, infinite (b) Infinite, infinite 

 (c) Infinite, finite (d) None of these 

(19) Let | |    then  

 (a) G must have an element of order 2 

 (b) G must have an element of order 4 

 (c) G may not have an element of order 2 

 (d) None of these 

(20) Which of the following is true 

 (a) Every odd ordered subgroup of Dn is cyclic  

 (b) Every subgroup of Dn is cyclic  

 (c) Only one subgroup of Dn is cyclic 

 (d) None of these 

(21) Let      and consider the subgroup   *  (  )+ of    Then 

 (a) Every left coset of   in   is also a right coset. 

 (b) ,   -    and two left cosets of   in   are also right cosets. 

 (c)  No left coset except   itself is a right coset of   in  . 

 (d) 
 None of the above. 
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(22) Suppose   has subgroups of order 45 and     If | |       then | |is  

 (a) 90 (b) 150 

 (c) 225 (d) None of this   

(23) 
Let   be an abelian group of order 12. If        and order of   is 4 and order of   is 6 then 

order of    is  

 

 (a) 2 (b) 4 

 (c) 6 (d) 12 

 

 

Descriptive Questions     

 

(1) Let   *            + . Find all the left cosets of H in Z. 

(2) Find all distinct left cosets of the subgroup   in the group    

(a)   *    +   (  * +  ). 

(b)          

(c)   *  (  )+     . 

(d)   *  (     ) (     )+       

(3) Let H = {(1),(12)(34),(13)(24),(14)(23)}. Find the left cosets of H in A4 . 

(4) Find all of the left cosets of {1,11} in U(30). 

(5) In the multiplicative group     describe geometrically the coset (    )  of the 

subgroup   *     | |   +  

(6) Let       be the group under binary operation   defined by (   )  (   )  

(       )  Let   *(    )     +  Show that   is a subgroup of    Describe 

the left cosets of   in    Describe this subgroup and its cosets geometrically. 

(7) Show that the set of all left cosets of the subgroup    in the group (   ) is given by 

  *    |           +   

(8) Determine whether or not the following cosets of the subgroup      in the group 
(   ) are equal: 

(i)      and     

(ii)     and     

(9) Show that the set   of all left cosets of   in the additive group (   ) of all real 

numbers is given by   *   |     +. 
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(10) Let   be a group of order    where   and   are prime integers. Show that every 

subgroup     is a cyclic subgroup. 

(11) Find all subgroups of Klien’s four group. 

(12) Prove that every proper subgroup of    is cyclic.  

(13) Prove that every group of order 4 is an Abelian group. 

(14) Prove that every group of order 49 contains a subgroup of order 7. 

(15) If a group   has only two subgroups, then prove that   is a cyclic group. 

(16) Let   be a group. If a subset   is a left coset of some subgroup of    then show that 

  is a right coset of some subgroup of    

(17) Let   and   be two subgroups of a group    If | |     a prime integer, then show 

that either     * + or      

(18) Let   be a group and   and   be subgroups of    Show that (   )        

for all      

(19) Let   be a group and   and   be subgroups of    Let         Show that either 

        or       (   )  for some      

(20) Let   be a group and   and   be subgroups of   of finite indices. Show that     

is of finite index.  

(21) Give an example of a group   and a subgroup   of    such that       but 

      for some        
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Practical No : 2.6 

Group Homomorphism, Isomorphism and Automorphism 

Objective Questions 

 

(1) Let          given by  ( )     be a homomorphism then       

 (a) *    + (b) *         + 

 (c) *    + (d) None of these 

(2) Let            given by  ( )     be a homomorphism then       

 (a) * ̅  ̅+ (b) * ̅  ̅  ̅+ 

 (c) * ̅  ̅+ (d) None of these 

(3) Number of homomorhisms from     to     is  

 (a) 6 (b) 7 

 (c) 8 (d) None of these 

(4) Let G be a cyclic group of order 7 and        given by  ( )     then 

 (a)   is not a group homomorphism 

 (b)   is a group homomorphism which is not one-one 

 (c)   is a group homomorphism which is not onto 

 (d) None of these 

(5) Suppose            is a group homomorphism and      * ̅   ̅̅̅̅    ̅̅̅̅ +. If  (  ̅̅̅̅ )  

 ̅then the elements that map to  ̅ are  

 (a)  ̅   ̅̅̅̅    ̅̅̅̅  (b)  ̅   ̅̅̅̅  

 (c)   ̅̅̅̅    ̅̅̅̅  (d) None of these 

(6) Let G be a subgroup of some dihedral group. Define      *    + 

 ( )  2
                    

                       
   then       

 (a) A subgroup containing only reflections. 

 (b) A subgroup containing only reflections and rotations. 

 (c) A subgroup containing only rotations. 

 (d) None of these 
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(7) How many homomorphisms are there from     onto     ? 

 (a) 4 (b) 5 

 (c) 10 (d) None of these 

(8) Which of the following statements is true. 

 
(a) 

(    ) and   (Klein's 4 group) 

are isomorphic. 
(b) 

(   )and    (The group of fourth roots 

of unity) are isomorphic. 

 (c)   and   are isomorphic (d) None of these 

(9) Let    be quaternion group *           +                          . 
Consider the map         defined by  ( )   ̅   ( )   ̅ then 

 (a)   is not a group homomorphism 

 (b)   is  a group homomorphism and      *   + 

 (c)   is  a group homomorphism and      *    + 

 (d) None of these 

(10) Suppose for each prime p,    is the homomorphic image of a group G. What can we say 

about | | ? 

 (a) finite (b) infinite 

 (c) prime (d) None of these 

(11) Let G be an abelian group which has no element of order 2 and         given by 

 ( )      then  

 (a)   is an automorphism of G. 

 (b)   is a group homomorphism which may not be one-one. 

 (c)   is an automorphism of G if G is finite.  

 (d)   is not a group homomorphism. 

(12) Let            given by  ( )     

 (a)   is not a group homomorphism 

 (b)   is a group homomorphism which is not one-one 

 (c)   is a group homomorphism which is not onto 

 (d) None of these 
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(13) Consider the group G, where   2.
  
  

/             3 under multiplication of 2x2 

matrices. then 

 (a) G is isomorphic to (    )  

 (b) G is isomorphic to (     ) 

 (c) G is isomorphic to (   ( )   ) 

 (d) None of these 

(14) Let U(16) denote the group of prime residue classes modulo 16 under multiplication. 

Which of the following statements are false? 

 (a)     (  )   (  )defined by   ( )     is a group automorphism. 

 (b)     (  )   (  )defined by   ( )     is a group automorphism. 

 (c)     (  )   (  )defined by   ( )     is a group automorphism. 

 (d)     (  )   (  )defined by   ( )     is a group automorphism. 

(15) Let m and n be integers. Then  

 (a) The groups (    ) and (    ) are isomorphic. 

 (b) The groups (    ) and (    ) are isomorphic if and only if       

 (c) The groups (    ) and (    ) are not isomorphic if    . 

 (d) The groups (    ) and (    ) are isomorphic for all non-zero integers m and n. 

(16) 

 

The map       ( )     ( ) defined by  ( )  (  )   is  

 (a) not a group homomorphism. 

 (b) group homomorphism and         ( )  

 (c) group homomorphism and        ( )  

 (d) a group automorphism 

(17) The number of group homomorphism from       (    ) is  

 (a) 1 (b) 0 

 (c) 3 (d) 2 
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(18) The number of group automorphism of V4 (Klien's four group) is 

 (a) 4 (b) 2 

 (c) 3 (d) 6 

(19) Let G be an abelian group of order n. The map        given by  ( )     where m 

is a positive integer is  

 (a) a group homomorphism if and only if m,n are relatively prime.  

 (b) a group homomorphism and      *           + where      (   ) 

 (c) a group homomorphism and ker f has order m.  

 (d) None of these. 

(20) The number of onto homomorphisms from S3 to V4 are 

 (a) 1 (b) 0 

 (c) 2 (d) 3 

 

 

 

Descriptive Questions 

 

(1)  Show that the following are group homomorphism. In each case find Kernel and 

check if it is an isomorphism 

 (i)      ( )  (    )defined by  ( )      . 

 (ii)    ( )   ( )defined by  ( )      

 (iii)   (    )  (    )defined by  ( )    . 

 (iv)   (    )  (    ) defined by  ( )  | |  

(2)  
Let      *    +  be given by  ( )  {

                                
                             

  is a 

homomorphism where {1,-1} is group under multiplication. Also find Kerf. 

(3)  Let G be a group     be non-identity. Show that                

  ( )          is an automorphism 

(4)  Check whether the following pairs of groups are isomorphic or not 

 (i) (     )     (    )  

 (ii) (     )     (    ) 
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 (iii) (     )     (   ) 

 (iv) (     )     (   ) 

(5) (i) Show that the group U(8) is not isomorphic to the group U(10) but U(8) is 

isomorphic U(12). 

(6)  Prove or disprove that U(20) and U(24) are isomorphic groups.  

(7)  Show that the group   2.
  
  

/  .
  
   

/  .
   
  

/  .
   
   

/3  under 

multiplication of 2x2 matrices is isomorphic to Klien's four group where    

*       +                  

(8)  How many homomorphism are there from           ? How are of them are onto 

homomorphisms?  

(9)  Find a homomorphism     (  )   (  ) such that      * ̅     ̅̅ ̅̅ ̅+ and  ( ̅)   ̅.  

(10)  Suppose     (  )   (  )  is a group homomorphism and      * ̅   ̅̅̅̅ + . If 

 ( ̅)    ̅then find all other elements of U(30) that map to  ̅. 

(11)  Show that G is Abelian if and only if       given by  ( )     is a 

homomorphism. 

(12)  Show that G is Abelian if and only if       given by  ( )      is a 

homomorphism. 

(13)  Show that there does not exit any non-zero homomorphism of the group    to the 

group    under addition modulo 3. 

(14)  Let          be a group homomorphism and   *     ( )   (  )+ . 

Prove or disprove H is a subgroup of G.  

(15)  Show that the mapping   (   )  (   )           (    )       is an 

automorphism.  

(16)  
Let   {   √                    } and   2.

   
  

/                   3 .  

Show that G and H are isomorphic under addition. 

Does your isomorphism preserve multiplication as well as addition? 

(17)  Suppose that G is finite group and that      is a homomorphic image of G. What can 

be said about o(G)?  

(18)  Suppose that     and      are both homomorphism images of a finite group G. What 

can be said about o(G)? 
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Practical 2.7 Unitwise Theory Questions  

Unit I : Groups and Subgroups 

(1) Let   be a group  Then prove that 

i) Identity element of   is unique  

ii) Inverse of an element in   is unique  

iii) Cancellation laws holds in  ; that is,                        

      for all          

iv) (   )        for all      

v) (  )            for all        

vi) (     )          for all        and      

(2) Define Abelian group  Show that a group   is Abelian in each of the following cases, 

i) (  )          for all        

ii)                    for all     , where   is identity of    

iii) (  )           for all        Show that converse is also true  

(3) An element  ̅     has multiplicative inverse if and only if  (    )   , where (    ) 

denotes G.C.D of           

(4) (  
     ) is a group if and only if   is prime  

(5) Define order of an element in a group    For      , prove that 

i)  ( )   (   )               ii)  ( )   (     )               iii)  (  )   (  ) 

(6) Let   be a group and     with  ( )     then        if and only if    |     

(7) Let   be a group and      If   ( )     then   (  )  
 

(       )
, where (    ) denotes 

G.C.D of           

(8) Let   be a group and      If   ( )      then   (  )    

(9) Let   be a group ,        such that   ( )      ( )                 If  (    )     

then   (  )     

(10) If   is a group of even order then show that   has an element of order 2  

(11) Define Subgroup of a group  State and prove necessary and sufficient condition for a 

non empty set to be a subgroup  

(12) Let   be a finite subset of a group (    ) then H is subgroup of G if and only if      

            

(13) Let   and   be subgroups of a group   then show that     is also a subgroup of    Is 

    a subgroup of    Justify  Further show that intersection of family of subgroups of  is 
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again a subgroup of    

(14) Let   and   be subgroups of a group   then     is also a subgroup of   if and only if  

either               

(15) Define Center  ( ) of a group    Show that  ( ) is a subgroup of    Further if   is Abelian 

group then  ( )     

(16) If   and   be subgroups of a group   then show that     is a subgroup of   if and only if  

       

Unit II :Cyclic Groups and Cyclic Subgroups 

(1) Define Cyclic group and show that a cyclic group is Abelian  

(2) Let   be a finite group then     is generator of   if and only if   ( )   ( )  

(3) If   is infinite cyclic group then show that   has exactly two generators  

                                              or 

          are the only generators of an infinite cyclic group  

(4) Let   be a finite cyclic group of order     generated by     then    is also generator of   if 

and only if  (    )     

(5) Show that every subgroup of a cyclic group is cyclic  

(6) Let   be an infinite cyclic group generated by      Show that 

i) Every non trivial subgroup of   is infinite cyclic  

ii)   has infinitely many distinct subgroups  

(7) Let   be a finite cyclic group of order     then   has unique subgroup of order   for each 

divisor   of     

(8) Show that every group of prime order   is cyclic  Further show that it has     generators  

(9) Let    be a cyclic group of order    and         are subgroups of   then prove that either 

              

Unit III :Lagrange's Theorem and Group Homomorphism 

 

(1)  Let H be a subgroup of G and       then 

 (i)      

 (ii)                  

 (iii) |  |  |  | 

 (iv)                           .
 



USAMP402                                         ALGEBRA IV                     REVISED SYLLABUS 2018-19 

SEMESTER IV 
 

30 
 

(2) Let   is a subgroup of a group   and     then      (       ) if and only if  

     

(3) Let   is a subgroup of a group   and        then  

i)       if and only if          

ii)       if and only if          

(4) Let   be a group and   is subgroup of   then show that     is also subgroup of   if and 

only if      

(5) State and prove Lagrange's theorem for a finite group  

(6) If   has no non trivial subgroups then show that   is cyclic group of prime order  

(7) Let   be a group of prime order    If    and   are subgroups of   then show that either 

    * + or     

(8) In a finite group, show that the order of each element of the group divides the order of the 

group. 

(9) Show that a  group of prime order is cyclic. 

(10) Let G be a finite group and     , then prove that   | |     

(11) State and prove Fermat's Little theorem. 

(12) Define Kernel of a group homomorphism. If         is group homomorphism then show 

that       is subgroup of    Further   is injective if and only if      * +  

(13) Let        is onto group homomorphism. Prove that  

i) If   is subgroup of   then  ( )  * ( )     + is subgroup of     

ii) If    is subgroup of    then    (  )  *     ( )    + is subgroup of    and  

        (  )  

(14) Define automorphism of groups. Let    , show that        defined by   ( )  

             is an automorphism 

(15) Let   be a group. Show that       defined by  ( )             is an automorphism 

if and only if    is Abelian. 

(16) Let   be an Abelian group of order   and (    )        then show that       

defined by  ( )            is an automorphism   

 

 

 

 

 


