50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

201BS006

Ph.D./M.S. (Engg.) by Research Degree Examination, December 2022

Integral Transforms and Calculus of Variations

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Find the Laplace transform of

i) [\/? —%j ii) %. (10 Marks)

S

Find the inverse Laplace transform —; -~ - > . (10 Marks)
"+ D(s"+4)(s"+9)
OR
State and prove convolution theorem. (10 Marks)
d’x dx

Use transform method to solve F - 25 +x=¢" withx=2 ((11—)‘[( =—latt=0. (10 Marks)

Module-2

X sin mx e~
—dx
1+x 2

I
=
%
S

Find the Fourier sine transform of ef‘x‘ . Hence show that I
0

(10 Marks)
ou ou . < )
Solve s = 25—2 ifu(0, t) =0, u(x, 0) =¢™, u(x, t) is bounded where x > 0, t > 0. (10 Marks)
X
OR
Find the Fourier sine and cosine transform of X", n > 0 and prove that 1 is self reciprocal

Jx

under Fourier sine and cosine transforms. (10 Marks)
2

Using finite Fourier transform solve % = % given u(0, t) = 0, u(4, t) = 0 and u(x, 0) = 2x
X

where 0 <x<4,t>0. (10 Marks)

Module-3
State and prove Euler’s equation. (10 Marks)

2
Solve the variational problem Eij[xz(y')2 +2y(x+y)ldx =0 given y(1) =y(2) =0.
1

(10 Marks)
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OR

Define functional. Prove that the necessary condition for the functional 1= '[ f(x,y,y)dx to

Xy

be extremum is I = 0. (10 Marks)
Find the extremal of the functional
n/2
I= I [y* - y’2 —2ysin x]dx under the conditions y(0) =y (n/2) = 0. (10 Marks)
0
Module-4
State and solve the Brochistochrome problem. (10 Marks)

Find the extremal of the functional 1= I (y’2 —y?*)dx under the conditions y(0) =0 y(r) =1
0

and subject to the constraints I ydx =1. (10 Marks)
0
OR
Find the curve passing through the points (x;, y1) and (x2, y2) which when rotated about the
x-axis gives a minimum surface area. (10 Marks)
Prove that the shortest distance between two points in a plane is a straight line. (10 Marks)
Module-5
State and prove Euler Poisson equation. (10 Marks)

1
Find the extremal of the functional 1= I (2%° =3y" +x +y)dt given x(0) = y(0) = 0
0

x(1)=y(1)=1. (10 Marks)
OR
Find the extremal of the functional 1= T(y"’2 +y? —2yx’)dx . (10 Marks)
Obtain the extremal for the functional N
I= ﬁjlf‘()'(2 +v° +8xy)dt givenx(0)=0 y(0)=0 x(w/4)=1 y(n/4)=1. (10 Marks)
0

* %k sk ok ok
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