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PART A - (10 x 1 = 10 Marks)

1. Find the RMS value of f(x) = x?
@ (0) 2 ©% Ok
2. R.M.Svalue of f(x) =xin (-1,1) is
@0 () 1 © . @

3. Find the Fourier sine transform of ¢ **
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. . 1,|x| <1
4. Find the Fourier transform of f (x) = {
0,[x| > 1
(a) \/Z{ SinS SJ (b) SiI; a (C) sirsl s (d) %CO; s
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EvaluateZ 1 [

(z—l)z]
(@)1 (b) n (c)n? (d) n®
In one dimensional heat equation u, = o *u . What is a??
(a) Velocity (b) Speed (c) Diffusivity (d) Displacement

A rod of length 40 cm whose one end is kept at 20°C and the other end is kept at 60°C is
maintained so until steady state prevails. Find the steady state temperature at a location
15cm from A?

(@5 (b) 10 (c) 13 (d) 15
The finite difference approximationto y =

yi+l B yi—l (b) yi+l + yi—l (C) yi+l B yi—l (d) yi+l + yi—l
h h 2h 2h

(@)

Classify the partial differential equation w,, — 2u,, +u,, =0,x,y > 0.

(a) Parabolic (b) Elliptic (c) Hyperbolic (d) None of these
PART - B (5 x 2 = 10 Marks)
Find the constant a, of the Fourier series for the function f(x) =k ,0 < x < 27 .
Write the Fourier Cosine transform pair.
State initial and final value theorem of Z — transform.

Define steady state condition on heat flow.

9%u 9%u ou ou
+4° 2422 =,
dxdy dy 0x dy

2
Classify the following equation: ZTZ +4

PART - C (5 x 16 = 80 Marks)

(a) (i) Find the Fourier series for f(x) = x* in —» < x < » and deduce that

S S R - (8)
6

(8)

X
o
| =
N
N
N
N
N
al
Bl
N
3

3
1.7 115 (12 |10

lw
D
H
(o]

fx) |1

41031



Or

(b) (i) Find the cosine series for f (x) = x in (0, = ) and then using Parseval’s theorem,

4
V2

showthatiﬁiﬁ....:—. (8)
13 6

©

(if) Find the complex form of Fourier series of f (x)if f (x)=sinaxin -~z <x<z. (8)

X{<a

ds and using

17. (a) (i) Find the Fourier transform of f (x) J I

W

. Hence evaluate js'” >
S

>
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Parseval’s identity prove that tf (

= (8)

|\J|él

2
=X

2

2.2

(ii) Find the Fourier transform of e * " Hence prove that e is self reciprocal with

respect to Fourier transforms. (8)
Or
. . 1-x", |x| <1
(b) Find the Fourier transform of f(x) = 0 | | . .Hence deduce the value of
| , X| >
_ “sin s—scos s s “ [ sin S—SCOSST
(i) '[—3 cos ;ds (i) J‘L J ds
o0 (16)
18. (@) (i) Find Z(cosn®) and hence deduce Z (COS"")
(8)
(i1) Using convolution theorem, find the inverse Z- transforms of (Zii)z. (8)
Or
(b) (i) Solve y, o + 4y, .1 + 3y, = 3™ with y, = 0andy; = 1. (8)
(i1) Find the inverse Z — transform of dcas )by residue method. (8)

19. (a) A tightly stretched flexible string has its ends fixed at x =0 and x = [. Attime t =0, the
string is given a shape defined by f(x) = k(lx — x?)where ‘k’ is a constant, and then
released from rest. Find the displacement of any point x of the string at any time t > 0.

(16)

Or
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(b) A plate is in the form of the semi- infinite stripo < x <10, 0 < y < » , whose surfaces is

. .. [ 20x, 0<x<5
insulated. If the temperature at short edge y = o is given by u =4
LZO(lO—X), 5<x<10

and all the other three edges are kept at o°c . Find the steady state temperature at any
point of the plate. (16)

20. (a) Solve the Poisson’s equationsV u=-8lxy, O0<x<1, O0<y<1, h=1/3

u(0,y)=u(x,0), u(l,y)=u(x,1)=100. (16)
Or
(b) (i) Using Bender-Schmidt’s method solve ZZTZ = Z—Z givenu(0,t) = 0,u(1,t) =
0 and u(x,0) = sinmx, 0 < x < 1 and h = 0.2. Find the value of u upto t=0.1.
(8)
(i) Solve y” — y = 0 with the boundary condition y(0)=0 and y(1)=1. (8)
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