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1. Choose the correct answer from the following
(any five) : 1x5=5
(@) A Fourier series of a function f(x)
contains only cosine terms, if function

fx) is
(i) an odd function of x
(ii) an even function of x

() an exponential function containing
real terms only

(iv) It is not possible
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(2)

(bp) What is the sum of residues of the

z
function f (2) = 29 > at all its poles?
Z " +a :

sina

(©)

sina

(i) -

cosa

(ii)

cosa

() -

() The general solution of the ordinary
2
differential equation % +4y =0 is

(i) Ae?* +Be™2x
(i) (A +Bx) e %*

(iii) Acos2x+ Bsin2x

(iv) (A +Bx)cos2x

(d) If z and z, be two complex numbers,
then |z +2,| is

() <1z |+|z,]
(@) <|z|-|z,|
(iti) >|zl|+|z2|
() 2|z |+|2,|

e N W e 4-‘




(3)

(e) Using Fourier integral formula, find the
value of

%j: %%wu (@>0)
@ 1

(i) e™

(iii) e™*

(iv) None of the above

i r[—-g-] is equal to
. 3n
(i) N
ST
(ii) wor
(i) 94345

31!\/;

(iv) 5

(g) Power series solution is applicable to
differential equations which are

(i) second order of degree n
(i) partial differential equations
(iti) linear homogeneous

(iv) None of the above
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2. Answer any five of the following : 2x5=10
{a) Show that
P, (-x)=(-1)" B, (%)

(b) State Fourier’s theorem and Dirichlet
condition.

() Examine whether sinz is an analytic
function of z.

(d) Prove that

1
Tl=|=+n
5
() Expand in Fourier series the function
fx)=x in the interval -1< x <1,

() Solve the following  differential
equation ;

d’y _dy dy
~—+6-—=113y=0; y(0)=2, ¥ -1
2 18 Yy y(0)

(g) Using Cauchy’s integral

formula,
calculate the inte gral

I zdz
cO-2?%) (z+)

where C is the circle
the positive sense.
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3. (a) Find the solutions of the equation
&y

R +w2y=0

using Frobenius method. 5
Or

Solve in series the equation

d2

dx2+xy 0

(b) Show that

r [Pn () 2n+1 5

(c) Show that

R e 4

(d) Solve
Bx+2y%)ydx+2x@x+3y°)dy=0 4

(e) Show that for |« is large

erfc(x) =1 -erf(x)
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4. (a) State and prove Cauchy’s residue
theorem. 4

(b) Find the Taylor series expansion of
a function of the complex variable

-_— l 1 —
filz) = m about the point z=4.

Also, find its region of cbnvergence. 4

Or

Apply the method of contour integration
to evaluate

E lwcosxdx

x?

(c) What is an analytic function? Derive the
necessary condition for a function to be
analytic. 1+3=4

S. (a) A sawtooth wave is given by

f=xfor -n<x<qn
Show that

f(x)=2§'l[;]£113_m_nf
n=1 n

Also, plot the graphical representation
of the .functlon f (%) in the interval [-m, @]
and its periodic extension outside

[L-T[J T[] 3+ 1:4
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(7)

(b) Obtain Fourier series for the expansion
f(x)=xsinx in the interval - < x <.
Hence deduce that

n 1 1 1 1
ety — e —-— + it
A 9.1:8 38 "o T 4

() Expand the function f(x)=sinx as a
cosine series in the interval (0, 7). 4

Or

Find the Fourier series to represent
| } x-x? from x=-n to x="T.
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