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PART A
Answer any 10 (2 marks each)

Explain periodic functions. Sketch the graph of the periodic function f(z) = z with period
21t from -oo to oo

Write the fourmula for half range Fourier cosine series of a function defined in the
interval [0, {]

Find the Fourier coefficient ag for the function f(:c) =lr—2)?, 0<z<2r
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Find the inverse Laplace transform of

Show that L(sinktsinhkt) = ffi; .
S

Define Laplace transform and find the Laplace transform of sin x

Give an example of a set (a) which contains a point which is not a limit point of the set, (b)
which contains no point which is not a limit point.

Prove that the empty set and the full set in a metric space are closed.

Define distance of a point from a set and diameter of a set in terms of metric.
When do we say that a function is uniformly continuous? Give an example.
Differentiate limit and limit point.

Define continuity of a function from a metric space to another metic space.
(2 x 10 =20)

PART B
Answer any 5 (5 marks each)
Find the Fourier series to represent e** in the interval —m < x < 7
Find the Fourier sine and cosine series of f(z) = z + z2,0 < z < 1.

Find the inverse Laplace transform of {tan_1 (%) }

2s2—1
(s2+1)(s244) °

Prove that each open sphere is an open set in a metric space.

Find the inverse Laplace transform of

Let X be a metric space and A be a subset of X. Prove that

1) A is open < A=Int(A)

2) Int(A) is an open subset of A which contains every open subset of A.

Let X and Y be metric spaces and fa mapping of X into Y. Prove that if f is continuous,
then f~1(G) is open in X whenever G is openinY.

Prove that if a complete metric space is the union of a sequence of its subsets, then the

closure of atleast one set in the sequence must have non-empty interior.
(5x5=25)
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PART C
Answer any 3 (10 marks each)

Find the Fourier series to represent the function f(z) given

z 0<z<m ) . .
by flz | = ~ 7 7 .Hencededucethat % + =& + = +4....= -
yf() {277—}{ 7m<x<27 12 32 52 8

2

a) Solve ‘(Z;Tf + 2‘2—? + 5z = e 'sint, ;1:(0) = 0,:1:’(0) =1

s2

b) Apply convolution theorem to find the inverse Laplace transform of "

Prove that arbitrary union of open sets is open and that finite intersection of open sets is
open.

(a) Define completeness of a metric space.

(b) Prove that a subspace of a complete metric space is complete < it is closed.
(10 x3=30)
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