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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.

���� � ��� ������	� 
	��� ����� ���	��� �	� ��� �	�� �	�� ����
�	��	�������		��	�����  !"		 �����#���$�����	�������  �%
&%�  !'�(��  ���)�		��� ��� ��*	+� ��� ����	��� �	�� ��� �+�	
��#

SECTION–A/	
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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. State and Prove Lagrange's theorem.
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2. Prove the every field is an Integral Domain but not

Conversely.
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3. If W1 and W2 are subspaces of the vector space V(f), then

prove that

(a) W1 + W2 is subspace of V(f).

(b) W1 + W2 ={W1 � W2}.

�� W1 #��" W2� �	�
����$�����%&� V(f)�	�� '����%&�(� !��)
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(a) W1 + W2, V(f) 	
� '����%&� !��

(b) W1 + W2 ={W1 � W2}*
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4. Prove that every homomorphic image of a group G is

isomorphic to some quotient group of G.
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5. Prove that every linearly independent subset of a finitely
generated vector space V(f) is either a basic of V or can be
extended to form a basis of V.
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SECTION–B/	
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(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. Define even and odd permutations with two examples.
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2. Prove that every group of prime order is cyclic.
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3. If N and M are normal subgroups of a group G, then prove
that NM is also a normal subgroup of G.
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4. If R is a ring such that a2 = a � a � R, then prove that

(a) a + a = 0 � a � R.

(b) R is a commutative ring.

���R��	���������!�� ������ a2 = a ��a ��R)����� ���

	
���1

<	= a + a = 0 � a � R.

<>�= R� �	� 8�������� ��� !��

5. In the vector space R4, determine whether or not the vector
(3, 9, –4, 2) is a linear combination of the vectors
(1, –2, 0, 3), (2, 3, 0, –1) and (2, –1, 2, 1).

��5�?�"��	"����	����$�����%& R4 ���) ���$� (3, 9, –4, 2), ���$����

(1, –2, 0, 3), (2, 3, 0, –1) #��" (2, –1, 2, 1) 	
��	0������4
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6. Prove that the set of all solutions (a, b, c) of the equation
2a + 3b + 4c = 0 is a subspace of the vector space V3(R).
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(a, b, c)� 	�� ����!� ���$�� ���%&� V3(R)� 	�� '����%&� !��

7. Prove that a field has no proper ideals.
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8. The centre Z of group G is a normal subgroup of G.

���!� G� 	�� 	� ��� Z, G� 	�� ������� � '����!� !����� !��
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