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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according

to the detailed instructions given therein.

Candidate s  s h ould lim it th e ir answ e rs  to th e

q u e stions  on th e  given answ er s h e et. No

additional (B) answ er s h e et w ill be is su ed.

Section–A

Long Answ er Type Questions 2×19=38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any tw o (02)

questions only.
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1. With the help of Laplace transform solve the

differential equation :

(D2 + 4)y = f(t), y(0) = 0, y′(0) = 1

where 
1,  0 1

( )
0,  1

t
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t

< <
= 

>
·

2. Find the solution of 
2

2

u u

t x

∂ ∂
=

∂ ∂
, where 0 < x < 1, t > 0

together with the conditions :

u(x, 0) = 3 sin 2πx,  u(0, t) = 0, u(1, t) = 0

3. Find f(t), if it’s Fourier sine transform is 2
·

(1 )

p

p+

4. Prove that the characteristic numbers of a symmetric

kernel are real.

5. Find the eigenvalues and eigenfunctions of the

homogeneous integral equation :

1

0
( ) K( , ) ( ) ,g x x t g t dt= λ∫
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Section–B

Sh ort Answ er Type Questions 4×8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

1. Find the Laplace transform of :

(i) e –2t – sin 5t + 4 cos 7t + 9t3 – 5

(ii) cosh2 4t

2. Find the inverse Laplace transform of :

(i) 2 2 2( )

p

p a+

(ii) 2 2

1

( 2 2)

p

p p

+

+ +

3. Find the Fourier sine and cosine transform of f(t) if :

, 0 1

( ) 2 , 1 2

0, 2

t t

f t t t

t

< <


= − < <
 >

4. State the Mellin inversion theorem and convolution

theorem for Mellin transform.

5. Define the following terms :

(i) Integral equation
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(ii) Linear and non integral equations

(iii) Singular integral equation

(iv) Convolution integral equation

6. Solve :

1

0
( ) 2 ( )x x tg x e e e g t dt= + λ∫

7. Solve :

0
( ) ( )cos , (0) 4

x
g x x g x t tdt g′ = + − =∫

8. Proof that the eigenvalues of a symmetric kernel are

real.
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