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PART A - (10 x 2 = 20 marks)

1. If f(x) = X2 + x is expressed as a Fourier series in the interval - 2 < x < 2, to
which value this series converges at x = 2.

Define R.M.S. value of a function f(x) in c < x < c + 2l .

Define Fourier Transform pair.

Find the Fourier cosine transform of e-ax, a> O.

Fi~d the partial differential equation by eliminating f from z = f(x2 + y2 ).

Solve p tan x + q tan y = tan z .

. 2 2 -

Classify the partial differential equation a ~ = 2~, x> 0, y > o.ax axay

Write down all possible solutions of one dimensional heat flow equation.

Find the Z- transform of n2 •

State the initial and final value theorems of Z-transforms.



PART B - (5 x 16 = 80 marks)

11. (a) (i) Expand {(x)=eax as a Fourier series in (0;2Jr). . (10)

(ii) Find the half-range sine series expansion for ((x) = k(Zx - X2) in
(0, Z). (6)

Or

F d h F £ {(x) __{I + x, -I s x s 0in t e ourier series' expansion or and
1- x, 0 ~ x s I

(b) (i)

00 1 2

hence prove that L 2'= z.;
. . n=1(2n-l) 8

(8)

(ii) Determine the first two harmonic of the Fourier series for the
following data: . (8)

x : 0 st 2Jr st 4Jr 5Jr 2Jr
- -

3 3 3 . 3
y: 1.0 1.4 1.9 1.7 1.5 1.2 1.0

. {1-X2, for Ixl < 1
12. (a) (i) Find the Fourier transform of {(x) given by {(x) = .

.' 0, for Ixl > 1

oof (sin x - x cosx) xHence evaluate 3 cos-dx. (10)
o x 2

. {X' 0 < x < 1
(ii) Find the Fou~ier sine transform of ((x) = 2 - x, 1 < x < 2.

. 0,' x >2
(6)

Or

(b) (i)

(ii)

Find the Fourier transform of xe -a1xj, a > o. (8)

Prove that the Fourier sine transform of a sine transform of a given

function is itself. Hence find the Fourier sine transform of 2 x 2'
'. . x +a

(8)

13. (a) A tightly stretched string with fixed end points x = 0 and x = I is .

initially in a position given by y(x, 0) = Yo sin3
( 7). If it is released from'

rest from this position, find the displacement y at any distance x from
one end at any time t. (16)

Or
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(b) A square plate is bounded by the lines x = 0, y = 0, x = land y = I. Its
faces are insulated. The temperature along the upper horizontal edge is
given by u(x, 1) = lx - X2, 0 < x < I while the other three edges are kept at
ODC. Find the steady state temperature in the plate. (16)

14~ .(a) (i) Find the differential. equation of all spheres whose radii are the
same. (6)

(ii) Solve: (D3 -7DD,2 - 6D,3)Z = e3x+y + sin(x + 2y). (10)

Or

(b) (i) Find the singular integral of z = px + qy + p2 + q2 . (8)

(ii) Solve: (mz - ny)p + (nx -Iz)q = ly - mx. (8)

15. (a) (i)
. . 2n+3

(6)Fmd the Z-transform of ( )( ) .
n+l n+2

(ii) Solve the difference equation y(n+2)-3y(n+l)+2y(n)=2n, given
that y(O) = 3 and y(l) = 6, using Z-transform method. (10)

Or

(b) (i) F· d Z-l{ 3z
2

-18z + 26 } b . h . 1fracti h dIn . ( )( )( ) y t e partia action met 0 .z-2 z-3 z-4
(8)

(ii) Fi~d the Z-transform of Si~2(n;) and cos'' t. (8)
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