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UNIT -1
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Find the Laplace transform of the following functions

(i) f(t) = te 3tcos (2t) (i) f(t) :jl—te‘ dt .

b)

Express the given piecewise continuous function
2t%, 0<t<3
f(t) =4{t+4, 3<t<5 interms of the unit step function and
9, t=5
hence find its Laplace transform.

Apply Laplace transform techniques to solve the differential
2

. dx .
equation F+9x=cos(2t) if x(0)=1and x(%):—l.

OR

Find the inverse Laplace transform of the following functions
FE) =g () F() =5+ o

—_— +
$2-10s5+29

b)

4s+1 = 55-2
1+¢ 0<t<1. . . i
If f(t) = {3 Ctl<t<2 is a periodic function of period 2, then

show that L[f(t)] = % + Siztanh G)

Using Laplace transform, solve the differential equation
2
&y _ 3% + 2y = 4 given y(0) = 2 and y'(0) = 3.

dt?
UNIT -2

Obtain the Fourier series for the periodic function f(x) over the

) Xx—rwl2 -—-m<x<0
interval (—z,7) where f(x)= d g .
X+7l2 0<x<rx

b)

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
N
R

Obtain the Fourier series for f(x) = e~**, a > 0, over the interval
(0,2m) with f(x + 21) = f(x).




Find the complex Fourier series for the function

ﬂ@:{_ﬁaZiiiommf@+zm=fu)

where k is a real constant, over the interval (—m, ).

OR

a) | Obtain the Fourier series for the periodic function
X
f(x)= xcos(ﬂl—j over (-1,1).
b) | Obtain the Fourier series of the periodic function
0 1+ Z?x, —n<x<0
fx) =
1-Z,0<x<m
c) | The following values of y give the displacement in inches of a
certain machine part for the rotation x of the flywheel. Expand y in
the form of a Fourier series up to the first harmonic.
X 0° 60° 120° | 180° | 240° | 300°
y 0 9.2 14.4 17.8 17.3 11.7
UNIT -3
x, 0<x<1
a) | Find the Fourier sine transform of f(x) ={2 —x,1 <x <2 .
0, x>2
b) | Find the Fourier transform of e a>0.
c) | Apply Fourier transform technique and solve the integral equation
o0 l1—-a 0<ax<1
Js f(x)cosaxdx—{ 0, w1
OR
a) | Find the Fourier cosine transform of the following funcitons
. _(x, 0<x<a . _ _ax
(i) f(x) = {0, otherwise (i) f) =e '
. . 1—|x|, for|x|<1
b = _
) | Find the Fourier transform of f(x) { 0, For x| > 1
c) | By employing the convolution theorem, show that inverse Fourier
. Sy [2} e
transformof e Z is ——e*/*. Giventhat F|e * |= .
27 \/;
UNIT - 4
a) | Derive the finite difference formula to solve one dimensional wave
. 0u L0
equat'on ? =C y .
2
b) | solve Z—Z = ZTZ using Schmidt method with the conditions
u(x,0) = sin(nx),0 < x < 1,u(0,t) = 0,u(1,t) = 0. Carryout
the computations for two-time levels taking h = éand k = 3—16
c) | Evaluate the pivotal values of the equation u,; = 16u,, taking

h=1 and kK =0.25 up to t = 0.5. The boundary conditions are
u(0,t) = u(5,t) =0 and initial conditions u(x,0) = x2(5 — x)
and %(x, 0) =0.

OR




8 | a) | Derive the Bendre-Schmidt formula to solve numerically the one-
dimensional heat equation u, =c’u,, .

b) | Solve the wave equation aZT’,j = 3271: with the initial conditions
u(x,0) =sin(mx),0<x <1, u(x,0)=0,0<x<1 and the
boundary conditions  u(0,t) = u(1,t) =0. Carryout the
computations up to two time levels taking h = 0.25 and k = 0.5.

¢) | Find the numerical solution of the parabolic equation 3u, =u,_ when
u(0,t)=0, u(4,t)=0and u(x,0)=x(4-x) by taking h=1 and
k =1. Carryout the computations up to two-time levels.

UNIT -5
9 | a) | Show that a necessary condition for | =_[ f(x,y,y")dx to be an
extremum is that a_dfa =0.
oy dx{oy'
/2
b) | Find the extremal of the functional J' (y?—y?—2ysinx)dx with
0
T
0)=y| = |=0.
y(0) y( 2]
) | Solve y, ,+6y,,,+9y, =2" with y, =y, =0 using Z-transform.
OR
10 | a) | Show that a heavy cable that hangs freely under gravity between
two fixed points is in the shape of a catenary.
/2
b) | Find the extremal of the functional J'(y'z—y2 +2xy)dx  with
0
y(0)=y(%4)=0.
¢) | Solve the difference equation u,,,—3u,,,+2u, =0 with u, =0,

u, =1 using Z-transform.
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