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1. Choose the correct answer from the following
(any five) : 1x5=5

(a) The degree and order of the differential

e

equation —=+2 =x— are
dx

respectively
v O
(i) 2’ 2
(i) 2, 3
(iii) 3, 2
(iv) 2, 1
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(2)

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

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

(iv) None of the above

(c) If P:,?(x] be the associated Legendre
polynomial of rank 2, then P32 (x) is equal

to

(i) 15(1 - x2)72
(i) 15x(l-x?)
(i) 15(1-x?)

(iv) 15x(1 - x2)"2

(d) At the point of singularity of an analytic
function f(2), it

(i) is analytic
(i) is not analytic
(i) may or may not be analytic

(iv) None of the above
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(e)

(9)

P9/277

(3)

A function f(x) can be expressed in
terms of Fourier series, if it-is

(i) single-valued and periodic
(i) single-valued and bounded

(it)) single-valued, periodic and
bounded

(iv) periodic and bounded

To satisfy the Dirichlet conditions, a
function f(x) should be

(i) single-valued and bounded
(i) piecewise continuous

(i) a finite number of extrema
(iv) All of the above

What is the ratio of coefficients of z"

and Lﬂ in the Laurent’s expansion of
z

the function, cosh(z+l] ?

zZ
i) O
o
(@) 5
(iti) 1

(iv) None of the above
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(4)

(h) The residue of sinl at infinity will be
z
() 1
(i) -1
(iii) O
(iv) -2

2. Answer any five of the following : 2x5=10

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

(b) Expand the function y=cos2x in a
series of sines in the interval (0, n).

(c) Prove that
B(m n) =271‘:ﬂ3[%, m]

(d) State the necessary and sufficient
conditions for f(2) to be analytic

(e) Evaluate
2z

e
§C (z+1*

where C is the circle within |z|=3
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(5)

() Solve
d’y _,dy
+4y=0
PR

and find the particular solution if y =1,
ay -2, when x =0.
dx

(g) Show that
B¢ =(-1)" P, ()

3. f(a) Find the power series solution of

the differential equation
y”+xy'+(x2 +2)y =0 in powers of x. 5
Or

Using Frobenius method, solve,
d2
+(l x) +ny=0

where n is an integer.

(b) Show that,

n
1-3-5 - (2n-»1]=~2—-—1"(n+%)

N
and hence, show that,
|
F(n+ ] [2njt Vr
2 22-’1 . 4



(6)

Show that,

J-l 2" clx 1-3-5-—-(n—1) n
{2 2:4.6 - n 2
if n is even integer.

(c) Prove that,

~1
B(m, n) = 8 B[m L n)= ﬁﬁ(m, n-1)

Or

Define error function and prove that

erf(~x) = —erf(x) 2+2=4
(d) Show that,
dﬂ.
P, (x) = Amyn
n 2"t gn Y 4
(e) Solve the following equation - S
(2x—5y+3]dx—(2x+4y—6)dy=0
4. (a) State and prove Cauchy’s resique
theorem. 5
(b) Evaluate the following integral b
contour integration : Y 4

Slnm_x
J: x5 m>o0
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()

(b)

(c)

(o )

Obtain the Taylor’s series expansion of
1

Flg ===

for z=0.

Expand the step function
f(x)=0 for -L < x <0
=lfor0<x<L

in Fourier series.

Represent the function

f(x) =xsinx —M<X<T
in terms of Fourier series and show
that, 5
1 1 1 1
A — +
2 1-3 3.5 5.7

3

4
Or

What is a Fourier series? What are odd

and even functions? Explain with

example. State the condition under
which a function f(x) can be expressed

in terms of Fourier series. 1+1+1+1=4

Represent graphically the following
functions :

(i) flX)=x, -n<x<m7

B 1= 0, for —n5x<01
L |k, for O<x<m | 1+1=2
* & %
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