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Note : This paper is of Forty (40) marks divided into two (02)
Sections A and B. Attempt the questions contained in
these sections according to the detailed instructions given
therein.
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(Long Answer Type Questions)/	������ �������� ����� �����

Note : Section 'A' contains Five (05) long answer type
questions of Ten (10) marks each. Learners are required
to answer any Two (02) questions only.

(2×10=20)
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1. If a and b are the element of the group G such that a5 = e
and aba–1 = b2, then find the order of the element.

���� ����� G� �	
� a� ��
�� b� �	�	� ����� �

� ��� a5 = e� ����
aba–1 = b2�� ��	� b������	��� ���������	�

2. State and proof the Lagrange's theorem with example.

�	��	
�� ���	�� �������� ����� ��� ��� �����	� ����� !����"�� #��
�����	�

3. If : G Gf � � , is a homomorphism from the group (G, *)
to the group (G, *) and e and e� respectively are the identity
of G and G� then proof the following :

��� : G Gf � � , ���� (G, *) �	����� (G, *) �	
�������������	�
��
 e ��
� e� $�%�&� ���� G ��
 G� �	� �'���� ����� �
� ��	
��(������	� ��&

(a) ( )f e e� �

(b)
1 1( ) [ ( )] , Gf a f a� �

� � � �

(c) ( ) [ ( )] , G, Z
nnf a f a n� � � � �
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4. Prove that the set W = {(a, b, c)| a – 3b + 4c = 0; a, b, c �
F} is the vector subspace of the vector space V(F) = {(a, b,
c)| a, b, c � F}.

����%�)�������������*+� W = {(a, b, c)| a – 3b + 4c = 0; a,

b, c � F} ���%�� ���,� V(F) = {(a, b, c)| a, b, c � F} ��

��� !����,�� �
�

5. If W1 and W2 are vector subspaces of the finite vector space
V(F), then prove that Dim(W1 + W2) = Dim(W1) + Dim(W2)
– Dim(W1 � W2).

��� W1 ��
 W2 ���������������������%�����,� V(F) �����	

!����,���
���	
����	���(��������� Dim(W1 + W2) = Dim(W1)

+ Dim(W2) – Dim(W1 � W2).

SECTION–B/	
����
��

(Short Answer Type Questions)/	����� �������� ����� �����

Note : Section 'B' contains Eight (08) short answer type
questions of Five (05) marks each. Learners are required
to answer any Four (04) questions only. (4×5=20)
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1. Prove that intersection of two subgroup of a group G is also

a subgroup of G.

����������G��	���	�!������	
�������)��,��#���G����!�����

��	��� �
�

2. Find the value of �–1�� where

1 2 3 4 5 6 7 8
2 5 4 3 8 7 6 1

� �
� � � �� � ,

1 2 3 4 5 6 7 8
7 6 5 1 8 3 2 4

� �
� � � �� � .

��-���� ����� ����� ���	��–1�� ��� ���� ���������	� ���.

1 2 3 4 5 6 7 8
2 5 4 3 8 7 6 1

� �
� � � �� � ,

1 2 3 4 5 6 7 8
7 6 5 1 8 3 2 4

� �
� � � �� �

3. Prove that infinite cyclic group has two generators.

��(� ���	� ��� �������� /$��� ����� �	� ��	� ��
�� �	��� ��	

���� ��	�	� �

�



4. Prove that centre of group Z(G) is the normal subgroup of

the group G.

��(� �����	� ��� ����� G� ��� �	0��� Z(G)� ��� ������0�

!������ ��	��� �
�

5. Prove that (Z5, +5, ×5) is an integral domain. Is it also a

field ?

��(������� �����*+/� (Z5, +5, ×5)� ��� ��"��1���� ���0�� �
�

2��� ��� 3�	4�� #��� �
5

6. Prove that for every prime number (p) field (�p, +p, ×p) is a

prime field.

��'�	���#��6���
 �� (p) �	� ���	� 3�	4� (�p, +p, ×p) �#��6�� 3�	4�

��	��� �
�

7. Prove that the vectors v1 = (6, 2, 3, 4), v2 = (0, 5, –3, 1) and

v3 = (0, 0, 7, –2) of the vector space V(R) = {(a1, a2, a3, a4|

a1, a2, a3, a4 � R)} are linearly independent.

���%�����,��V(R) = {(a1, a2, a3, a4| a1, a2, a3, a4 � R)} �	


���%� v1 = (6, 2, 3, 4), v2 = (0, 5, –3, 1) ���� v3 = (0, 0, 7, –2)

��7����&� 8��04�� �

�
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8. Show that every subgroup of the Quaternion group

Q = {±1, ±i, ±j, ±k| i2 = j2 = k2 = –1, ij = k, jk = i, ki = j},

are normal subgroup.

��(������� ���/�*,�9������ Q = {±1, ±i, ±j, ±k| i2 = j2 =

k2 = –1, ij = k, jk = i, ki = j}, �����'�	��!���������������0�
!������ �
�
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