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1. (a) Define an abelian group and show that the set |
of all integers is an abelian group under the binary

operation * defined by

a*sb g a+b+1 for all a.bel

(b) Define a subgroup. Prove that a non-empty finite
subset H of a group G ts a subgroup of G if and
only if H is closed for the group operation of G.

(¢} Prove that if H is a subgroup of index 2 in a
group G, then H is a normal subgroup of G.
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2. (a) Let M be the set of all 2x2 matrices over integers
under matrix addition and matrix multiplication.
Prove that M is a ring. Is it commutative ring 7

Justify vour answer.

(b) Prove that the necessary and sufficient condition
for a non-empty subset S to be a subring of a ring

(R.=+.-) are
(a.beS == a-beS; and
(iya.beS = a-bes

(c) Prove that a commutative ring D is an integral
domain if and only if a,b.c € D with a# 0, the

relation ab =ac implies b=c.

3. (a) Define a subspace of a Vector space. Show that

the set
W= {(a a,.2,) : ~a,+a; =0, a,a, a, € R}
is a subspace of R‘”(R).

{b) If S is non-empty subset of vector space V over

F. then prove that L(S). linear-span of S, is a
subspace of V.

(c) Prove that the vectors (1,-3.2), (2,4, 1) and
(1.1.1) form a basis of RUZ'(R).
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(a) Solve the equation :
- 2x - Ax?T s 6x - 21 =0,

being given that it has two roots equal in magnitude

but opposite in sign.

(b) Find the sum of the reciprocals of the fifth powers
of a. . v- the roots of the equation

X+ 2x2 1 =0

(c} If o, B. v be the roots of the equation

x* - px* + gx -~ r =0, r=z0, form the equation

1 1 |
whose roots are Py +—, ya +—, aff+ —.
G B Y

{a) Prove that

| +sin@+icos0 Y ‘a N T
- : =cosn;——Bi+isinn —--0|
1 +sinf —1cost \ 2 y,

. . . s
n being an integer, provided 0 =2 Kr - 3

(b) Sum the series

cosf + xco0s20 + x’cos3O -~ ... to n terms.

(c) Solve the equation
(Z+1)™ + (Z-1)"=0 and prove that the

roots are purely imaginary.
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6. (a) Define rank of the matrix and find rank of the

matrix :
12 4 5\
A=i3 -1 3 6J
8 1 97

(b) For what values of X and p do the following system
of equations :
x+ty+tz=6
X+ 2v+3z2=10
X+ 2y + iz

have (i) a unique solution (ii) No solution (iii} an

infinite number of solution,

(c) State Cavley Hamilton Theorem and using it, find

the inverse of the matrix:

2 -1

02 4
!

N B
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