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Answer ang eight questions

1. Obtain the expression for the divergence and

curl of a vector freld in cylindrical coordinate'
3tk+3Yz=7

2. (a) Find the divergence and curl of the

following vector i L+2=3

i =rcos06, -rsinQOq
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{b) State Cauchy's theorem' Verify the

theorem usi'ig ttre function ' f{4 = z2

with the contour C defined as lzl=l'
1+3=4

3. (a] What is tire main difference between

Taylor series and I'aurent series in

complex analysis? Find tJle Laurent

series of tl.e function f {4 = 1 at
41- 4

z=l' 1+3=4

(b) What are analytic functions? Give an

example' Whai are the conditions for

the functi on f(4 to be analYtic in a
domain D' I+2:3

4. (a) Find the residue of the function

f(4=+- at z=i' 2
z" +!

{A State and Prove
theorem.

CauchY's residue
5

(.Continued )

5. (a) Find the singular points of the following

differential equation and identify

whether they are regular or irregular

singular Points ' 2x2=4

(i) {x3 -.1#-r#+7xs=s

(a) $-ur#-w'\X+2s=s
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6.

(3)

@ Explain FrobenirJs method of solving

differential equation.'

(a) Which types of second-order differential

equations can be solved by power series

method?

(b) Obtain the orthogonality condition of

tJle Legendre's pol5momial P"(xl'

Write down the Itlermite differential equation

and find its solution using tJre power series

method.

(a) Deduce the Rodrigue's formula

Hn{xl=(-1)' .*' #@-*'l

(b) Show that P,. (-x) = (-1)n P" (x)'

7.

8.

9. (a) Obtain the
relation :

following recurrence
3

Qn + llxPn(x) = (n + 1)P,. * 1(x) + do -r (4

(b) What, are s5rmmetric and skew

symmetric matrices? Give an example of

each. Show that the inverse of a

Symmetric matrix is also a qrmmetric
matrix. 2+2=4
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(41

(a) If x=u{L-ul and a=uu, ^futd 
the

Jacobian J =!? "! and. J' = *4 "r'6?{x, A ?/(t't' ul

show that JJ'= 1. 2+)+1=5

(b) Write down the Jacobian ' of implicit

function. 2

11. Evaluate the value of f$) and show that

f(-12) =-2\li. 5+2=7

L2. (a) Evahate the integral
.1

ff xie-*2 ax

using geunma function'

(b) Evaluate the integral

r=f;"sp -x2ldx

using beta and gamma functions'

***
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