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Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

SECTION–A/

(Long Answer Type Questions)/

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9½) marks each. Learners
are required to answer any two (2) questions only.

(2×9½=19)
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(9½)

1. If �* is the set of non-zero rational numbers and * is an

operation defined on �* by 
ab

a b*
3

�  for all a b, *� ,

then show that (�*, *) is a group.

�* *,

a b, *�
ab

a b*
3

� �*

(�*, *)

2. Prove that every independent subset of a finitely generated

vector space V(F) is either a basis or can be extended to

form a basis of V.

V(F)
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3. Prove that any finite group is a subgroup of a permutation

group.

4. Let s = {u, v, w} be linearly independent set of vector space

V(F). Then show that the sets

(i) S1 = (u + v, v + w, w + u) and

(ii) S2 = {u + v, u – v, u – 2v + w} are linearly

independent.

 s = {u, v, w} V(F)

(i) S1 = (u + v, v + w, w + u) 

(ii) S2 = {u + v, u – v, u – 2v + w} 

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. Write the permutation

f
1 2 3 4 5 6 7 8

8 2 6 3 7 4 5 1

� �
� � �� �

as a product of disjoint cycles and then as a product of
transpositions.

f
1 2 3 4 5 6 7 8

8 2 6 3 7 4 5 1

� �
� � �� �

2. Let G be a group and H, K be normal subgroups of G. Let

eH K { }� � . Then show that bk = kh for each h � H,

k � K.

G H, K G

eH K { }� �

h � H, k � K bk = kh
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3. If R is commutative ring and a � R then prove that :

Ra = {ra : r � R} is an ideal of R.

R a � R

 Ra = {ra : r � R} R

4. State and prove Lagrange's theorem for finite group.

5. If � �1 2 3, ,  is a basis of V3(R), then show that

� �1 2 2 3 3 1, ,� � �  is also a basis of V3(R).

� �1 2 3, , V3(R)

� �1 2 2 3 3 1, ,� � �

V3(R)
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6. Prove that every n-dimensional vector space V(F) is

isomorphic to Vn(F).

V(F)

Vn(F)

7. Let w1 and w2 be subspaces of a finite dimensional vector

space V(F) then prove that dim(w1 + w2) = dim(w1) +

dim(w2) – dim w w1 2( )� .

 w1 w2 V(F)

(w1 + w2) = (w1) + (w2) –  w w1 2( )�

8. Prove that the intersection of any two subgroups of a group

is again a subgroup of the group.
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SECTION–C/

(Objective Type Questions)/

Note : Section 'C' contains ten (10) objective type questions
of half (½) mark each. All the questions of this section
are compulsory. (10×½=05)

(½)

Choose the correct answer :

1. A subgroup H of a group G is called a normal subgroup of
G. If � x � G

(a) xH � Hx

(b) xH = Hx

(c) xH–1x = x–1Hx

(d) None of these.

G H G

� x � G

xH � Hx

xH = Hx

xH–1x = x–1Hx
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2. A commutative ring R with unity element is called a field,
if :

(a) It is with proper zero divisors

(b) Every non zero element in it has a multiplicative inverse

(c) It is without proper zero divisors

(d) None of these.

R

3. The characteristic of an integral domain is :

(a) 0

(b) A prime number

(c) Never a prime mumber

(d) Either 0 or a prime number.
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4. The number of generators of the cyclic group G of order 8
is :

(a) 2

(b) 4

(c) 6

(d) 8.

G

5. If G be a group and N is a normal subgroup of G then

(a) (Na)(Nb) � N(a, b) � a, b � G

(b) (Na)(Nb) = N2(a, b) � a, b � G

(c) (Na)(Nb) = N(a, b) � a, b � G

(d) None of these.

G N G

(Na)(Nb) � N(a, b) � a, b � G

(Na)(Nb) = N2(a, b) � a, b � G

(Na)(Nb) = N(a, b) � a, b � G
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Write T for true and F for false :

T F

6. Every finite group G is isomorphic to a permutation group.

G

7. Two vectors are linearly dependent, one of them is a scalar

multiple of other.

8. Vector V1 = (1, –1, 0), V2 = (1, 3, –1) and V3 = (5, 3, –2)

in vector space V(R) is linearly dependent.

V(R) V1 = (1, –1, 0), V2 = (1, 3, –

1) V3 = (5, 3, –2)

9. The following vectors V1 = (1, 0, 0), V2 = (1, 1, 0),

V3 = (1, 1, 1), V4 = (0, 1, 0) form a basis in R4.

R4

V1 = (1, 0, 0), V2 = (1, 1, 0), V3 = (1, 1, 1), V4 = (0, 1, 0)
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10. Permutation multiplication is commutative in general.
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