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Answer any five questions: [5x10]
1. a) Write down the complex form of Fourier series . Obtain the complex form of the Fourier series
of the function f(x)=|x|] —-n<x<mn
flx+2m) = f(x)

b) Find the Fourier transform of the Gaussian function f(x) = e=%" (a > 0, constant) [(1+5)+4]

2. a) Testfor convergence of the series Z§=1Yi—3nn

b) Can you expand f(x) = tanx in Fourier series? Explain.
c) Let F(x) have a Fourier series expansion
F(x) = Yn-1a,cosnx + Yo_, b, sinnx

then prove that < F2(x) >= if_”ﬂFz(x)dx =Y=_,(a% + b2)/2
d) The function f(x) = x? is defined within the interval —m < x < m and outside it is periodic.

Expand f(x) in a Fourier series to show

f(x) = ?Z%ﬂ % (—1)™ cos nx [2+1+2+5]
3. a) Find out the general solution of the following partial differential equation by the method of

separation of variables

0%T _ 50T

0x2 a at

b) Determine the condition under which the following differential equation can be solved using the
method of separation of variables

¢ ";_‘f + ¢, V2 + v(x, £)p(x, t) = 0 where ¢; and c, are constants [6+4]

4. a) Solve the following equation using the method of separation of variables

with V=0 wheny=0
V=0 wheny=m
V =V, whenx=1
V(xy)=V(xy)

[1]



b) +¢ = ¢(x,y,2z) write V2¢ = 0 in spherical polar co-ordinate system. Assuming separation of
variable show that Laplace’s equation can be decoupled into three total differential equations.  [6+4]

Evaluate the following integral using 8 and y functions [5x2]
oo x8(a—x®
a) fO (1+x)24
b) [I(tnp)"tdg
Prove the followings [5%2]
rere)
) B6,9) =150
b) Is=vm
Find the solution of the following equation [10]
)&y —
1—x ) x——+ 4y =0
Study the following distribution function
X 0 1 2 3 4 5 7
p) | 0 ® | 20 | 290 | 39 | @* | 29 |T9*+0
Find
a ¢=?
b) p(x <6), p(x=6), £(0<x<5)
c) Distribution Function
d Ifpk<e > 1, then find minimum value of €.
e) Find p(———) [1+3+2+2+2]
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