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Answer ALL questions,
PART A — (10 x'2 = 20 marks)
1. If f(x)=x% in -2<x<2 and f(x+4)=f(x), then find the coefficient a; of its-
Fourier series.
2. Find the root mean square value of | f(x)=cosx in (0, 27) :
3.  State the conVoluti‘dh’ theorem for Fourier transform.
4. Show that the Fourler transform satisfies the- 11near1ty property

B Form the art1a1 d1fferent1a1 equatlon by ehmmatmg the arbltrary funct1on
from z=fix®+y )

6. Find the complete integral of p=2qx-
7. Mathemntlcally formulate the following vibrating string problem: “A string is

stretched between two fixed points at a distance 2/ apart and the points of the
string are given an initial velocity f(x), x being the distance from an end

point”.

9. Find the Z'transform of u(n—=1).

|
|
|
8.  Classify the partial differential equation : u,, +2u, +u,, =0. ' ' .
10. State the initial value theorem of Z transform.
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PART B — (5 x 16 = 80 marks)
Find a Fourier series to represent f(x)=x-x2 from - to o (10)

Obtain the constant term @, and the first two harmonics @, and a,
in the Fourler cosine series representation of y=f(x) in (0, 6) for

.the glven table of values: : (6)

x 0 152 8 4-5
y 4 8 15 7 6 2

Or
Find the half range Fourier sine series expansion for
9 [y e
“f’“, 0<x<L/2 Z 1 |
f(x) = 9 4 . Hence evaluate > —— (8)
L~ t), L/2<x<L -1(2"’_1)
L
Find the complex form of the Fourier ser_iés for f(x) =e™,-1<x<I.
(8)
. : Al st B s,
Express the function f(x)= as ‘a Fourier integral.
. o _ 0, le >1
Hence evaluate |22 41 (10)
' 0
Find the Fourier sine trahéfbrni of l (6)
x
Or
Find the Fourier transform of e;“z"z,a>0 and hence find the
Fourier transform of e /2. , - (8)
Using Fourier transform methods, evaluate
dx
; ‘ —, a,b>0. . (8
E';(x“’ + a-zJ[xE +b‘) _ , - ) ( )
Solve the partial-differential equation: z* (pz }q2)= xZ+y2. (8)
Solve (D2 +2DD'+ D" )z’ =éinh (x + y)+ e*t ; :(8)
' Or -
Solve (32—4y)p+(4x—'2z)q=2y—3x; (8)
Obtain the complete solution and singular solution of
z=px+qy+piqg®. . R (8)
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A rod, 30 cm long, has its ends A and B kept at 20°C and 80°C
respectively until steady state conditions prevail. The temperature at
each end is then suddenly reéduced to 0°C and kept so. Find the resulting
temperature function u(x, t) taking x =0 at A. . "~ (16)

Or

An infinitely long plane uniform plate is bounded by two parallel edges
=0 and x =/ and an edge at right angles to them. The breadth of this
edge y=0 is / and is maintained at a temperature f(x) All the other

three edges are at zero temperature. Find the steady state temperature
at any -interior point of the plate. . - - (16)

(@) Using Z-transform method, solve the difference equation:
x(n+1)-2x(n)=1 given x(0)=0. . - SRR (10

(i) Find the Z trarsform of t* and hence deduce the result:
Z(tk)—?—T_z-Cgi{Z (tk_l)}, where T is the samphng perlod w1t:h

z
t=n =012 (6)

Or

L d

(1) Find the inverse Z transform of

v lz , lj using partial .
z-=|lz-=
-2 4,

fractions method. (£))

(i) Find the inverse Z transform using convolution theorem.

(z-af

- (8)
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