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Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.
2. Missing data, if any, may be suitably assumed.

UNIT -1 Cco PO | Marks

1 | a) |Find L(t?e*tcosh3t). COo1 | PO1 | 06

b) | Prove that L (f () = “tanh (%) where f(t+a) = f(r),| O | POt | 07

E
given f(t) = g

c) | A particle is moving with damping motion according to the law | CO1 | PO1 07

2
ZTJ;"' 6% + 8y = 0. If the initial position of the particle is at
y = 20 and the initial speed is 10, find the displacement of the

particle at any time ‘t’ using Laplace transform.

OR

1
s(s+1)(s+2)(s+3)" | CO1 | POL 06

2 | a) | Find the inverse Laplace transform of F(s) =

cos(t) O<t<z

b) | Express the function f(t)=5 1 7z<t<2r coi | PO1 | 07
sin(t)  t>2x
in terms of the unit step function and hence find its Laplace
transform.

c) | Solve the differential equation y"' + 2y" —y' — 2y = 0, with | CO1 | POl | 07
y"(0) = y'(0) = 2,y(0) = 1 by the Laplace transform method.

UNIT -2

3 | a) | Obtain the complex form of the Fourier series for the function CO1 | PO1 06

—k for —7<x<0
f(x)= )
k for O<x<n«

b) | Obtain the Fourier series for the periodic function f(x) = ”T_x in| CO1 | POL | 07
the interval (0,2m).

Important Note: Completing your answers, compulsorily draw diagonal cross lines on the remaining

blank pages. Revealing of identification, appeal to evaluator will be treated as malpractice.




c) | The following table gives the variations of periodic current over | CO1 | PO1 07
a period T. Show that there is a direct current part of 0.75amp in
the variable current and obtain the amplitude of the first
harmonic.
t(sec) | O | T/6 | T/3 | T/2|2T/3|5T/6| T
A(amp) [ 1.98 | 1.30 | 1.05 | 1.30 | -0.88 | -0.25 | 1.98
UNIT -3
a) | Find the Fourier transform of f(x) = e~**,a > 0. Co1 | POL | 06
© _(1-u O0<ux<l1 CO1 | PO1 07
b) | Solve [ f(x)ccz)sux dx —{ 0 w1 and hence
o sin“x T
deduce that [ ——dx =~.
¢) | Apply Convolution theorem to find F(f * g) where CoL | POl | 07
_ (1, |x[ =1
Fo=g0={y 31
UNIT -4
a) | Derive Schmidt explicit formula for the solution of one-| CO1 | POl 06
2
dimensional heat equation N c? a—l: :
ot OX
b) | Evaluate the pivotal values of the equation u,, =16u,, under the | CO1 | POl | 07
conditions u(0,t)=0=u(5t),t=0, u(x,0)=x*(5-x) for
0<x<5 and ut(x, O)=O up to two-time levels, with h=1and
k=1/4.
c) | Solve wu,, =32u; subject to the conditions u(0,t) =0,| CO1 | POl 07
u(1,t) =t and u(x,0) = 0. Find the values of ‘> uptot =5
by Bendre-Schmidt formula taking h = 1/4 andk = 1. Also
find the values of (i) u(0.75,4) (ii) u(0.5,5).
UNIT -5
a) | Find the extremal of the functional [y’ (x + y")dx . COo1 | PO1 | 06
X1
of d/of CO1 | POl 07
b) | Derive the Euler’s equation in the form ——-—| — |=0.
oy dx{ oy’
c) | Solve the difference equation y, .5 — 3yn4+1 + 2y, = 0 using CO1 | PO1 07
Z-transform with y, = 0and y, = 1.
OR
a) | Find the Z-transform of sin(3n + 5). COl | PO1 06
b) Obtain the inverse Z-transform of ﬂ. cot | ot 07
(z+1)(z-2)
c) | Show that the shape of a heavy cable that hangs freely under the | CO1 | PO1 07

gravity between two fixed points is a Catenary.
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