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Note : This paper is of Thirty Five (35) marks divided into

two (02) Sections A and B. Attempt the questions

contained in these sections according to the detailed

instructions given therein. Candidates should limit their

answer to the questions on the given answer sheet. No

additional (B) answer sheet will be issued.
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SECTION–A/	
�����
(Long Answer Type Questions)/	������ �������� ����� �����

Note : Section 'A' contains Five (05) long answer type
questions of Nine and Half (9½) marks each. Learners
are required to answer any Two (02) questions only.

(2×9½=19)

���� � �	���3�4������	56�������7	(�-.	*	��� 	+������������%��
�
�8���#�������������+$��	9:���	
�(9½)�������;	(�*���
�"
��	,		��	(�	��� �	�� /����� ����� +� �	�� ����� ����	��� ��� -.	*
����� �
�"

1. Prove that the set of all 2 × 2 matrices with real entries and
determinant +1 is a group under matrix multiplication.

���� ������ ��	� 2 × 2� 
�� ��� ������ ��� ������� �����
�������� + 1� ���	� ������ ��� ������� ��� ����� ������ �� !

2. Prove that every finite group is isomorphic to a group of
permutations.

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

3. Let � be a group homomorphism from G1 to G2. Then prove
that G1/ Ker� is isomorphic to �(G1) where ker� denotes
the kernel of ��

������� �����G1� ��� ����� G2� �� � ������������$%�� ��	� ���� ���� �����
��	� G1/Ker�� ���� �(G1)� �#���������$�� ������ �� &
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4. Let R be a commutative ring with unity and let A be an

ideal of R. Then prove that R/A is an integral domain if and

only if A is prime.

����� R� ��� 
��'����� �"���� �� �� ��	� ���� ���� ������ ��

R/A� ��� # (���)� *������ ������ ��+� ���� ��')� ��+� A� ,��%�

���!

5. Define the following terms with supporting examples :

(a) Normal Subgroup.

(b) Ring Homomorphism.

(c) Integral Domain.

(d) Field.

(e) Basis and Dimensions.

��-��)�.��� �+�� � ���� ���,���/��� ����� 0

1�2 ���3)� ������!

1.�2 �� �� ������������$%�!

1�2 # (���)� *�����!

14�2 � $ � 5 * !

162 ������ ���� *���� 7��!
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SECTION–B/	
����
��

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

Note : Section 'B' contains Eight (08) short answer type

questions of Four (04) marks each. Learners are required

to answer any Four (04) questions only. (4×4=16)
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1. Give two reasons why the set of odd integers under addition

is not a group.

�'/��� �����8��� � ��� ������� ��� ����� ��� � ������ ��� �)�� ��9�� � +��

������� � ��� :5)�.�� �����!

2. Prove that the center of a group is a subgroup of that group.

���� ������ ��� ����� ����� ��� �� +�� :���� ������� ������ ��!

3. Find all generators of Z20.

Z20� ��� �,��� ���� ;��� �����!



4. Determine whether the following permutations are even or
odd :

��-�� 
����� � ��� ��� <�'�� �'/��� ������ ��� ��=�� ����� 0

(a) (13567)

(b) (12)(134)(152)

(c) (1243) (3521).

5. Prove that the set Z[i] = {a + bi: a, b are integers} is a
subring of the complex numbers �.

���� ������ ��� Z[i] = {a + bi: a, b are integers}� ���>
� .���� ��� ��� ���� �� �� !

6. Show that the set Rn = {(a1, a2, ..., an): a1, a2, ..., an are
real numbers} is a vector space over the field R under
following operations :

�+.��#�� ��� Rn = {(a1, a2, ..., an): a1, a2, ..., an are
real numbers}� ��-�� � �
���� ��� ������� ��� '�?(�� @���� ��

Vector Addition: (a1, a2,..., an) + (b1, b2, ..., bn) = (a1 +
b1, a2 + b2, ..., an + bn)

Scaler Multiplication: c(a1, a2,..., an) = (ca1, ca2, ..., can).

7. Find the dimensions of the following vector spaces :

��-�� '�?(�� @���� ��� ������ ;��� ����� 0

(a) Rn(R)

(b) Cn(R)

P-129 / MT-07 [ 5 ] [P.T.O.



(c) Rn(Q)

(d) Cn(Q).

8. Define the following terms :

(a) Linear Span.

(b) Linearly independent and linearly dependent vectors.

(c) Linear Transformation.

(d) Linear Subspace.

��-��)�.��� �+�� � ���� ���,���/��� ����� 0

1�2 ���.��� @���!

1.�2 ���.��� @'� A�� '� ��,�3�� ��+7�!

1�2 ���.��� (B� ��$�C��37��!

14�2 ���.��� ��@���!
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