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Instructions for Candidates

.

Write your Roll No. on the top immediately on receipt
of this question paper.

This question papg&?ﬁs six-questions in all.
&
Attempt any @ parts from each question.
QO

All questi@ are-compulsory.

Unit I

1
4 3 ] in GL(2, Zy), the group

(a) Find the inverse of l

of 2 x 2 non-singular matrices over Z. Verify the

answer by direct calculation. (6)

PO
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4801
(b) Describe the group of symm etries of

SqQu
w its Cayley’s table. ot i

(6)

(c) Find the orders of each of the elemey;, of U(14)

Show that it 18 cyclic and find ayy its generatg
I'S.

dra

(6)
2. (a)Let G be 2 group and let a e G, Prove that

(a7)=(a). @)

(b) State and prove Lagrange’s Theorem.

(6)

(c) If G is a group such that x2 = ¢ ‘for all elements

x of G where e is the identity element of G then

prove that G is 8@§belian group. (6)

&
™

3. (a) Prove that in a finite group, the order of each

element of'the group divides the order of the

group. (6)

(b) Define an alternating group. Find all the elements
of A, (6)

(¢) Let & = (1,5,7)(2,5,3)(1,6). Then find c'7.  (6)
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Unit 1I

4. (a) (i) Leta belong to a ring R. Let S = {x e R:ax
=0}. Show that S is a subring of R.

(i) Prove or disprove 3Z U 5Z is a subring of
the ring Z of integers. (6.5)

(b) State the Subring Test and Show that the set

XX X

S=1{x x x|:xeR!is subring of the ring of all
X x =

3 X 3 matrices over real numbers. Also find the
unity of S. (6.5)

®
(c) Define an ideal a ring R. Prove that the

: : Q. : : :

intersection o\fg"&o ideals of a ring R is an ideal
of a ring @hat can you say about the union of
two ideals of a ring R? Justify. (6.5

Unit III
5. (a) Prove that a non - empty subset W of a vector
space V(F) is a subspace of V if and only if

ax + By € Wforall o, p € Fand x,y ¢ W.
(6.5)

P.TO,
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(b) Let {a, b, ¢} be a basis for the v
Prove that the set {a+b, b+c, cta}, {5

are also bases of R3,
(6.5)

(¢) Define Linear Transformation, Chec) Whether th
e
mapping T: R?-> R? defined by T(x e

»Y) =(1+x,
is a Linear Transformation. 4

(6.5)

6. (a) Suppose that T: RZ -> R2 3 Lineel
Transformation. If T (1,0) = (1,4) and T (141). =

(2,5). Find T (2,3). Is T one-to-one? (6.5)

(b) Let T: V—> U be a Linear Transformation. Then
prove that T is one-to-one if and only if the null
space N(T) = {0}. (6.5)

Q
(c) Let T: R? —z&i@ bea Linear Transformation

defined ng&x,y) = (X, xty, y). Find the Range,
Rank, @%al and Nullity of T. (6.5)

(1000)
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