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PART A - (10 x 1 = 10 Marks)
The formula for finding the Euler constant a,, of a Fourier series in [0, 2z/ is

(@) a, = foﬂ f(x)cosnx dx (b) a, = f:ﬂ f(x)cosnx dx

(©)a, = % fozn f(x)cosnx dx (d) a, = % foﬂ f(x)cos™= dx

If f(x) is an odd function defined in (— [, l) the value of a,, is
1 2n
(a) 0 (b) = ©— d1
The Fourier cosine transform of e 3% is

(@) % (ﬁ) (b) (szi32) () \/% (52i32) (d) % (SZ-SFSZ)

If Fourier Transform of f(x) = F(s) then the Fourier Transform of f(ax) is

@: F () ®F (%) ©;F() @ ()




10.

11.

12.

13.

14.

15.

The Z{a™} is

@-=, 1ZI>a ®=,Zl>n ()aZ-a (d) (Z-a)"
Z{cosnB}is
(a) (Z-cos0) (b) Z (Z-cosB) ( ) VA ( ) 1

Z2-27 cosO+1 Z2-27 cosO+1 Z2%2-27 cosf+1

In the one dimensional wave equation u,, - a®u,, , where a? stands for
(a) 1/m (b) T (c) (T/m)> (d) —

The two dimensional Laplace equation is

(@) Uy + uyy =0 (D) uy + u, =0 C) uy =0 (d) Uy = 4u,,

In the explicit formula for solving one dimensional heat equation, A is

(a) hi (b) ah (c)

K
ﬁ (d) ka
Liebmann’s iteration process is used to solve the

(a) One dimensional heat flow equation

(b) Two dimensional heat flow under steady state equation
(c) One dimensional wave equation

(d) Hyperbolic equation

PART - B (5 x 2 = 10 Marks)

Find the Fourier constants b,, for x sinx in (-z, ).

Find the Fourier sine transform of l.

X
an

Find the Z transform of x(n) = { o forn>0
0 otherwise

Classify 4w, + 4uy, + uy, —6u, — 8u, — 16u = 0.

State Standard Five Point Formula (SFPF) and Diagonal Five Point Formula (DFPF).
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PART - C (5 x 16 = 80 Marks)

16. (a) (i) Express f(x) = (mr — x)? as a Fourier series of periodicity 2 in 0 < x < 2. (8)
(ii) Find the Fourier series for f(x) = x? in —m, x < . (8)
Or
(b) (i) Find the Fourier series of periodicity 3 for f(x) =2x-x%, 0 < x < 3. (8)
(i) Compute the first two harmonics of the Fourier series of f(x) given by the following
table: (8)
X 0 T 2_” T 4—n 5—” 21
3 3 3 3

f(x) 1.0 1.4 1.9 1.7 1.5 1.2 1.0

1—x2 |x| <1
0, x| >1

ins— 3
Hence show that (1) fooos”“s# cos% ds = 1—’;

17. (a) Find the Fourier Transform of f(x) = f(x) = {

(2) J.Ooo (xcosxx—:inx)2 dx = 125 (16)
Or
Xz 52
(b) (i) Show that Fourier Transformof f(x) = e~ 2 is e 2. (8)
(i) Evaluate [ . using Fourier transform method. (8)

0 (4+x2) (25+ x2)

18. (a) (i) (1) State and prove the linear property on Z-Transform. 4)
(2) State the initial and final value theorems on Z-Transform. 4)
.e - -1 822 -
(i) Find Z (—(22_1) (42_1)) by convolution method. (8)
Or

(b) (i) Solve by Z-transforms y(n+2) + 6y(n+1) + 9y(n) = 2™ giveny(0) =y(1) =0.  (8)

72

(if) Using convolution theorem, find the inverse Z-Transform of ey (8)
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19. (a) Atightly stretched string with fixed end points x = 0 and x = 10 is initially in a position
Given by y(x, 0) = k(10x — x?). It is released from rest from this position. Find the
expression for the displacement at any time ‘t’. (16)

Or

(b) A rectangular plate with insulated surface is 10cm wide and so long compared to its
width that it may be considered infinite length without introducing appreciable error. If
20x, 0<x<5
2010 —x), 5<x <10
the other three edges are kept at 0°C. Find the steady-state temperature at any point of
the plate. (16)

the temperature at short edge y = 0is given by u = { and all

20. (a) Solve wu,, + u,, = 0 over the square mesh of side 4 units; satisfying the following
boundary conditions:
0] u@,y)=0 for 0 <y <4
(i) ud4d,y)=12+y for 0 <y <4
(i) u(x, 0) = 3x for 0 <x <4
(iv) u(x, 4) = x? for 0 <x <4 (16)

(b) (i) Solve by Bender Schmidt method u,, = 2u; given u(0, t) = 0, u(4, t) = 0,

u(x,0) = x(4-x) assuming h=k=1. Find the values of u up to t =5. (8)
2
(i1) Solve by Crank-Nicholson method the equation %u = Z—l: subject to u(x ,0) = 0,
X
u(0, t) = 0 and u(l, t) =t for single step when h=1/4 , k= 1/16. (8)
4
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