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Answer ang elght questions

1. (a) Obtain the relation between Cartesian
coordinates (f A 4 and its spherical
polar coordinates (r, Q 0. 4

(b) Calculate the spherical coordinates of
tJle point Pg 4, 5). 3

2. (a) Convert the complex number z=L+I.6
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to its polar form. 2
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(b) Find tJle Taylor series expansion of the

function f(xl = e* about x = o' write

down the first four terms of the series' 5

3.(o')DerivetlreCauchy-Riemannconditions
for an analYtic function' 5

(b) The real and imaginary parts of f (y' arc

u(r Al= x2 -A2 and u& A--2xA'

Determine whether f(4 is analytic at

anY Point.

4. (a) State and
formula.

(b) Using tJ:e

2

prove CauchY's integral
5

above formula, evaluate

L** where lzl =z'

S.Writedownthel,egendre'sdifferential
equation. Derive the Rodrigue's formula for

Legendre's pol5rnomials PnV[ Find PzVl'
I+4+2=7

6. Solve the equation

aT a2r
-- - CL---:
dt dxz

wherecristhet}rermaldiffusivit5rconstant
with tJ:e following conditions :

Boundary conditions : flQ t) = O

TlL, t1 = g

Initial conditions : 4x, O) = f(xl 7
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7. (a) Prove tlat the Hermite polynomials
Hn(x) satisfy the recurrence relation

Hn*r(x) = 2xlf n(x)- 2rtIn-r(x)

(b) If Hs(x) = 1 and H{xl =2x, find Hz(xl

and H3 (x). lYz+LYz=3

8. (a) Write down the general form of a

second-order linear differential equation'

Find the conditions for ordinar5r, regular

and irregular singular Points. 1+3=4

(b) Examine whether x=0 a regular

singular or an irregular singular point of
the differential equation

g. (a) Derive the expression for the Legendre's

duPlication formula.

*rd'!+x+-V2+t)y=6 3

dx" clx

Evaluate r(-8). 2

Define beta function p(4 n) and gamma

function f (n). Write down the
10.

(b)

(a)

relationshiP between them'

(b) Evaluate P(Z 3).
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1+ 1+ 1=3
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Find the eigenvalues and its corresponding
eigenvectors of the matrix

l- s -21
lt/[ - I I

L-2 2) 4+3=7

L2- (a) If 0 = x3 +a3 + z3 -3xaz then lind

f0 div (Srad 0 and (ii) curl (gad 0. 2+2--4

(b) If A be a square complex matrix, then
show that it can be expressed as sum of
a Hermitian and skew-Hermitian
matrices. 3
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