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Attempt any two parts from each question.
1. (a) Let V be the set of all real valued continuous
functions defined on the closed interval [0, 1]'and

R be the field of real numbers, for any f,ge V
and o € R define f+g and af by

(4 )X = ) + g(x)
(af)(x) = af(x), x & [0, 13.
Prove that V is a vector space over R (6) .

(b) Define linearly dependent and linearly independent
set of vectors. Prove that the set of vectors

P.T.O.
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2.

3.

(1,2, 1), (1,0,-1) and (0,~3,2) are linearly
independent. (6)

{c) Define subspace of a vector space over a field F.
Prove that the intersection of two subspaces of a
vector space V is a subspace of V. . (6)

{a) Define rank of a matrix. Find rank of the following
matrix

11
3 4
23

o =
(== S

(6%)

(b) For what value of A, the system of equations

AX + 2y -2z =1
4x + 20y -z =2
6x + 6y + 2z = 3

has a unique solution and then find the solution:

| (6%)
(c) Verify Cayley-Hamilton Theorem for the matrix
I 21
A=l 03 (6%)
2 -1

{a) Prove that

cos60 = cos®d —‘.150054Bsin26 + 15¢0s%0sin?0 ~ sinfO

(6)
{b) Solve the equation
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x¥+x3+1=0

using De Moivre’s theorem. (6)

(c) Sum upto n terms :— '
cosa + cos(a+P) + cos{(a+2B)+--- +n terms
provided B # 2kn. What is the value if B=2kn ?
| | | (©)
4. (a) Solve ihe equation
28x* - 39x? + 12x -1 =0
the r;)ots being in H.P. _ (6'4)

(b) The roots of the equation
16x* — 64x> + 56x%2 + 16x — 15 = 0
are’ in A.P. Find them. (6'%)

(c) If a, B, y be the roots of the equation

x* + px + g = 0, then show that

a5+Bs+Ts_a3+B3+?3‘xug +-Bg+,Y2
5 3 2

(6%2)

5. (a) Let n be a positive integer, then prove that a non
'zero element of Zn e¢ither has a multiplicative
inverse or is a divisor of zero. Zn is the set of
integers modulo n. o , (6)

(b) Consider the following permutations in S,

P.T.O.
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4
[1 23 45 6 7)
g =
32546 1 7) 2nd
[1 2 4 5 6 7]
T =
2 1 7 6 3
Compute |
(i) .6 (i) ot (6)"

(c) Show that the set of all 2x2 matrices over R of

m
the form [0 J with m 2 0, forms a group under’
matrix multiplication. . (6)

(a) Let G be a non empty set with an associative
binary operation in which the equations.ax = b and
xa = b have solutions for all a, b € G. Then show
that G is a group. (6%2)

(b) Let G be a group and H be a non empty subset of
G. Then H4s a subgroup if and only if ab*' € H
for all a; b e H. (6%)

(c) Prove that rigid motions of an equilateral triangle
yield the group S,. _ (6'4)

(1500)* *%*



