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MATHEMATICS

Paper XVII

(Integral Transforms)
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Time—2 Hours Maximum Marks—40

N.B. :— (i) All questions are compulsory.

(ii) Figures to the right indicate full marks.

1. Attempt any five of the following : 2 each

(i) Show that :

1 2 1 2L[ ( ) ( )] L[ ( )] L[ ( )]af t bf t a f t b f t� � �

(ii) Draw the graph of :

u(t – a) – u(t – b)

(iii) Find the inverse Laplace transform of 2

S

S  – 16
.

(iv) State the second shifting property for inverse Laplace transform.

(v) Write the formulae for Fourier sine transform and inverse Fourier sine

transform.

(vi) State the shifting property for Fourier transforms.

2. Attempt any two of the following : 5 each

(i) If

L[f(t)] = F(s),

then prove that :

L[tn f(t)] = (–1)n. [F( )]
n

n

d
s

ds

2803A434F7FDA42B2F2200FB79EDD90F
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(ii) If

L[f(t)] = F(s),

then prove that :

L[f(t – a) u(t – a)] = e–as F(s).

(iii) Evaluate :

–4
sin3

L .t t
e

t

� �
� �� �

.

3. Attempt any two of the following : 5 each

(i) Find the inverse Laplace transform of :

2

3S 1

(S 1) (S 1)

�

	 �

(ii) Find the inverse Laplace transform of :

2

S

S + 4S + 13

(iii) Using the Laplace transform, find the solution of the initial value

problem :

y'' + 25y = 10 cost 5t,

y(0) = 2, y'(0) = 0.

4. Attempt any two of the following : 5 each

(i) State and prove the change of scale property for Fourier transforms.

(ii) Prove that the Fourier cosine integral is given by :

0 0

2
( ) cos ( ). cos . .f x ux du f t ut dt


 

�
� � �

(iii) Find the Fourier transform of :

f(x) = 
21 , if | | 1

0 , if | | 1

x x

x

	 ��
�

���

.
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