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Instruction: Answer any FIVE full questions, choosing one full question from each unit.

UNIT -1

) cos at — cos bt )
1 a FindlL - + tsin at]

b) If a periodic function of period 2a is defined as
_ t, if 0<t<a
f(t)_{Za—t, if a<t<<2a

then show that L[f(t)] = —;tanh (“?)

c) Inasingle loop LR circuit the current | builds up at the rate given by
L% + RI = E(t). Determine the current I(t), when L = 1H,R = 1Q and

E@) = £0) = {5 055 1 subject to the initial condition 1(0) = o.

OR
. . . 65+3
2 a) Find the inverse Laplace transform of the function F(s) = ———.
] s*+5s5°+4
b) Express the function
cost, if 0<t<m
f@) = 1, ifr<t<?m
sint, ift>2m

in terms of Unit step function and find its Laplace transform.

c) Solve ZZTZ*‘ 6% + 9y = 12t2e73%,y(0) = 0 = y'(0) by using Laplace
transform technique.

UNIT -1l

3 a) Obtain the complex form of Fourier series of the periodic function
Flx) = {—k, —-T<x<0
k, O0<x<m’
b)  Obtain the Fourier series of f(x) = ”T_x in (0, 27) and hence deduce that

L1yl om
3 5 7 4

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.



b)

Obtain the Fourier series of y up to the terms containing first harmonic from
the following table.

X 0 1 2 3 4 5 6
y 9 18 24 28 26 20 9
UNIT - I
Obtain the Fourier sine transform of the function
4x, if 0<x<1
fx)=1 4—x,if 1<x<4
0, if x>4

Find the complex Fourier transform of f(x) = e=%***,a > 0. Hence deduce
that e=*"/2 is self-reciprocal in respect of the complex Fourier transform.

By employing the convolution theorem, show that the inverse Fourier
transform of e=5*/2 is —e~**/2,
Verm

UNIT -1V

Derive Crank-Nicolson formula for the solution of one-dimensional heat

. ou L0
equation — =c¢" —.

ot OX
Solve u;; = 4u,, with boundary conditions u = 0 atx = 0, t > 0 and
u=0atx = 4, t > 0 and initial conditions u = x(4 — x) and % =0 at
t =0, 0<x<4takingh = land k = % uptot = 2.
9%u

Solve by Bendre-Schmidt method ﬁzfj—j,o <x <1 subjected to the

conditions u(0,t) =0, u(1,t) =0 and wu(x,0) =100x(1—x) taking
h = 0.25 for three time steps.

UNIT -V

Derive an Euler’s equation in the form a_afad =0.
oy dx\ oy’

Find the Z — transform of the following:

_ oonm - nmwo
(i)3n—4 smT + 5a, (ii) cos (7 + Z)

3z2-18z+26
(z-2)(z-3)(z—4) °
OR

Apply Z-transforms to solve the difference equation u,,,, — 5u, 41 + 6u, =1
withuy, =0, uy = 1.

Find the extremal of the functional I = fO"/Z(y’2 — y2 + 4y cos x) dx under
the end conditions y(0) = 0; y (g) = 0.

A heavy cable hangs freely under gravity between two fixed points. Show that
the shape of the cable is a Catenary.

Find the inverse Z — transform of
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