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Answer ALL questions 

PART – A  (10 x 1 = 10 MARKS)

f1.
State the Euler’s formulae when f(x) is expanded as a Fourier series in C < x < C + 2(.
2.
State Parseval’s Identity for full range expansion of f(x) as Fourier series in (0, 2
[image: image1.wmf]l

)

3.
Eliminate the arbitrary constants ‘a’ and ‘b’ from z = (x2 + a) (y2 + b).

4.
Find the particular integral of (D2 – 3DD( + 2D(2) z = cos (x + 2y).

5.
State any two laws which are assumed to derive one dimensional heat equation.

6.
How many boundary conditions are required to solve 
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7.
Write the different solutions of Laplace’s equation in Cartesian Coordinates.

8.
Obtain one dimensional heat flow equation from two dimensional heat flow equation for the 
unsteady state.

9.
Prove that the Fourier transform is linear.

10.
Define convolution of two functions f(x) and g(x).

PART – B  (5 x 2 = 10 MARKS)

11.
Find an for a periodic function f(x) = 2x – x2 in 0 < x < 3.

12.
Find the complete integral of p – x2 = q + y2.

13.
A string of length ‘2
[image: image3.wmf]l

’is fastened at both ends. The mid point of the string is taken to a height b 
and then released from rest in that position. Find the initial displacement of the string at time        
t = 0.
14.
Write the heat flow equation in two dimension in polar form. State all its possible solutions. How 
do you assume the solutions of Laplace’s equation in polar coordinates, if the solution insided a 
circular region is required?

15.
Find the finite Fourier Cosine transform of f(x) = x2 in (0, 
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)
PART – C  (5 x 8 = 40 MARKS)

16.
Given f(x) = x + x2 for 
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 and f(x) = 
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 for x = (
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.

Expand f(x) in Fourier series. Deduce that 
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(OR)

17.
Find the Fourier series of y = x2 if - 
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 < x < 
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. Find the two values of 
[image: image11.wmf]y

and equating them, 
prove that 
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18.
a.
Form a PDE by eliminating the arbitrary functions ‘f’ and ‘g’ in z = x2 f(y) + y2 g(x).

(4)


b.
Solve: (D2 - DD( - 20 D( 2) z = sin (4x – y)










(4)

(OR)

[P.T.O]

19.
a.
Solve: (y2 + z2) p – xyq + xz = 0.












(4)


b.
Solve z2 (p2 + q2) = x2 + y2.













(4)

20.
A tightly stretched string with fixed end points x = 0 and x = 
[image: image13.wmf]l

 is initially at rest in its 
equilibrium position. If it is set vibrating by giving each point a velocity kx (
[image: image14.wmf]l

 - x). Find the 
displacement of the string at any time.

(OR)

21.
The ends A and B of a rod ‘
[image: image15.wmf]l

’ cm long have the temperatures 40(C and 90(C until steady state 
prevails. The temperature at A is suddenly raised to 90(C and at the same time at B is lowered to 
40(C. Find the temperature distribution in the rod at time ‘t’.
22.
A rectangular plate with insulated surface is 10cm wide so long compared to its width that it may 
be considered infinite length. If the temperature along short edge y = 0 is given by 
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 where 0 < x < 10, while the two long edges x = 0 and x = 10 as well as the 
other short edge are kept at 0(C, find the steady state temperature function u (x, y).

(OR)

23.
Semi circular plate of radius 10 cm has insulated faces and heat flows in plane curves. The 
bounding diameter is maintained at 0(C and on the circumference the temperature distribution is 
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. Determine the temperature distribution u (r, () in the 
steady state.

24.
a.
Evaluate 
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(4)


b.
Find the Fourier transform of f(x) given by
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and hence evaluate
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(4)
(OR)

25.
Find the Fourier Sine transform and Fourier Cosine transform of f(x) = x a-1, for 0 < a < 1. 
Deduce that 
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1

is self – reciprocal under Fourier Sine transform and cosine transform.
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