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1. Choose the correct answer from the following
(any six : 1x6=6

N
(a) x* is equal to
Di* g .

) x%+2x+2
(i) —(x? +2x+2)
(iii) 2x — x?

(iv) -2x-x?)
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(2)

(b) The equation \1_,'2d.:k:+(x2 -x.y—yQ)dy =0
is

(i) exact
(ii) inexact
(iii) Both (i) and (ii)

(iv) None of the above

(¢) If P, (x) be a Legendre polynomial of
d
order n, then | — P, i
[ " (x) lelS
(il n(n+1)
.., nn+l)
(@) 5

(iii) %[n +1)

(d) Which of the following functions ig not
analytic everywhere?

(1-) esinz _
(ii) log z
(iii) e?

(iv) sinz
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(3)

(e) Residues at two poles of the function
fl2= 2z are
z° +4
(i) equal and opposite in sign
(i) equal with same sign
(iii) all together different
(iv) inverse of each other

() According to Fourier expansion of x2,

=9
the value of Z—? is
n=17
52
3

‘."I:2

(i) =
2

osuy 0
(iit) o

(9

2
oo G
) —
()12

(g) The Fourier series expansion of x2 in

the interval -m < x <7 contains

(i) sine and cosine terms of integral
multiples of x

(i) only cosine terms of integral
multiple of x

(iij) only sine terms of integral multiple
of x

(iv) only cosine terms of even multiples
of x
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(4)

2. Answer any six of the following : 2%x6=12

(a) Find the Fourier series expansion for
the output of a half-wave rectifier

having period %t, where  is angular
frequency.

(b) Show that
n+1) P, () =2n+1)xP, (x -nPB,_, (0

(c) State Cauchy’s theorem and Cauchy’s
integral formula.

(d) Show that
1 2\_2n
r(5)r(3)-%

(e) Find the Fourier series of the function
f(x)=e”* in the interval -n < x < 1.

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

(g9 What do you mean by order and degree
of a differential equation? Explain with
two examples.

3. (a) For the Legendre polynomials, prove the
following integral :

+1
[P0 P (9 =0 (12 )
<
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(b)

(c)

(d)

(e)

20P/272
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What are differential equations? Explain
the importance of differential equations
in physical problems. What do you
mean by the term solution of differential

equation? 1+1+1=3
Or

Show that for |4 is large,

erfc(x) = 1 -erf(x). 3

Solve the following differential equation

by Frobenius method : 5

2
2x2§x—g—x%+{l—x2)y:0

Or

Solve the equation in series

d’y ., dy
O9x (1-x) —=-12—-2+4y =0
(1-x) = il !
Show that
B(mn’:M for m>0,n>0
I'(m+n) 4
Find the solution of the differential
equation
(x +2y) (dy —2dx) +dx +2dy =0 4
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(6)

Or
Solve :
y 2 -2x?) dx+xRy? -x%)dy =0 b

4. (a) Prove Cauchy’s integral formula and
apply it to evaluate the integral

IQZ+1

2

dz, where Cis [f=2  3+2=5
czt+z 2

(b) Prove by contour integration method

2ad9 = ® __as0

a? +sin?0 1442 4

O e A

Or

Obtain Laurent series expansion of

flz= in the region 1<|z <2

z2 -3z+2

5. (a) By using Fourier series, expand the
function y = cos 2x in a series of sines in
the interval (O, m).

(b) Find the series of sines and cosines of
multiples of x which represents f (x) in
the interval -7 < x <m, where

fix) = 0 , when g )

X

G , When O<x<nm
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(7))

and hence deduce

What are odd and even functions? Find
a series of sines and cosines of multiple
of x; which will represent x+x? in the

interval -1 < x < n. Deduce that
“ [ |

n |
—= —=lt—F—+-
6 ’ELRZ 22 32 5

(c) A sawtooth wave is given by

_1o, for -1 <x <0
fld = h, for 0Sx<m

h 2h « sinnx
Show that f(x) 2" 2T 3
* K K
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