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-\ote : Attempt All questions,

L. Attempt any five questions from the

following : SX5=25/6x5=30
(i)  Evaluate :
L{F(n)}
if :

2
pmz{«—n 121
0, O0<t<l

PT.0.
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(i) If L-Y{f(p)} = F(s) then prove
that :

- 1 (¢
con-r()
{/(ap)} il s
(iii) Solve the following problem by
means of the Laplace transform :

2
aX = (1)
dt
if |
x=x'=0fort=0

(iv) Solve the integral equation :

!
F(r)=1+ [F(u)sin(t - u)du-
0

(v) If y(x, ¢) is a function of x and {
then prove that :

L{ %} = 17 (%, ) - ¥(x,0)
/4

where
L{y(x, 1)} = ¥{x, p}.
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(vi) Write down one-dimensional heat
cquation  and  wave c(uation,
Explain both als,

(vii) The Fourier transform of f'(x) the
derivative of f(x) is — ipf(p), where
f(p) is the Fouricr transform of
S(x). Prove it.

(vii)) Find the cosine transform of the

function f(x) if :

Cos x, {]{xqa
0, X>a

f(x) ={

(ix) If f(x) is continuous and f "(x) is
sectionally continuous then prove

that :
FAf'(x)} = - pF {f(x)}
@w=1213..)

(x) Solve :
o azu
—=— x>0t >0
It

P.T.0.
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(4)

he conditions

i t
subject to _ot> 0

(1) U = 0 when
2) U=]pg =x2z21

and
(3) U(x, 1) is bounded.

Unit-I 12/14

2. Find:
L{sin(~/7)} and

L { cc:fg/; )}
Or

- 1 }
Find L {___\/E(p*a)

theorem and deduce tne value of :

1
L] .
{pJ (p+a)}

by the convolution

Unit-1I
3. Solve the following problem by means of
the Laplace transform : 12/14

(D + %)y = a sin (nt + a),
¥ =Dy =0whent = 0.
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Solve the following problem by means of
the Laplace transform :

' +y + dty = 0if y(0) = 3,'(0) =0
Unit-m
4. A semi-infinite solid x > (

temperature zero. At time ¢ > g 4

constant temperature Vj, > ( is applied
and maintained at the face x = (. Find

the temperature at any point of the solid
at any time ¢ > (. 12/14

Or

A string 1s stretched between two fixed
points (0, 0) and (c, 0). If it is displaced

into the curve y=b sm[tx] and released

from rest in that position at time ¢ = 0,
find its displacement at any time
t > 0andanypoint 0 < x <C.
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is {nitiﬂll}' at

P.T.O.

6.

(6) Y - 5186
Unit-IvV
9. Find the Fourier transform of - 12/14
2.
F(x): 1 x’lllgl
0, x| >1

and hence evaluate :

T(-’fCDSx~sinx X
—“—?———— cos| — |dx.
0 x Z

Or

Find the Fourier sine and cosine transforms
of the function x*-!.

Unit-V
Using the Fourier sine transform solve the
partial differential equation :
b,V

=k forx>0,1>0,
ot A

under the

boundary conditions V =V when x = (),
¢ > 0 and the initial condition V = ( when
t=0,x>0. 12/14
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(7) Y-5186
Or
Solve the boundary value problem

L 0
i —ax—z U0, #)=1,U(n, 1) =3,

U(x,0) = 1,where 0 <x < 7, > 0.
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