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(The figures in the right hand side margin indicate marks.
Answer all the questions)

1. Answer any three of the following questions                             1×3=3
a) What  is  singular  point  in  connection  with  the  second  order,

ordinary/total,  homogeneous and variable coefficient differential
equation,  when  they  are  solved  by  Frobenious  power  series
method? What will be the nature of trial solution?

b) What  is  ‘separation  of  variable  method’  for  the  solution  of
differential equation? For what type of differential equation, this
method is considered?

c) From the definition of gamma function, find the value of 0 ! .
d) What is removable singularity? Give an example.
e) Show that V ( x , y )=3 x2 y − y3 is a harmonic function.
f) Express z=2+i 2√3 in polar form.

2. Answer any three of the following questions.                          2×3=6
a) If C-R equation is written as ∂u∂x=

∂v
∂ y  and ∂u∂ y=

−∂v
∂ x

,then derive the
C-R equation in polar form.

b)  Prove that β (m+1 , n )= m
m+n

.β (m,n )=β (m ,n+1 ) .

c) What is an analytic function? Give the definition of singular point
of a complex function f ( z ) .
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d) Give  the  statement  of  Cauchy’s  Integral  theorem.  What  is  its
extended form?

e) Give  the  statement  of  Residue theorem.  What  are  the  various
methods of calculation of residue?

f) When is a matrix not invertible?

3. Answer any two of the following questions.                          5×2=10
a) Considering Γ(1/2)=√π, plot the graph of the Gamma function for

the whole range [−∞,∞ ] .

b) Solve  the  given  differential  equation  according  to  Frobenious
power series method and hence obtain recurrence relation:

(1−x2 ) d
2 y
dx2

−2 x dy
dx

+2 y=0.

c) Obtain the indicial equation for the given differential equation,

which is also called Bessel’s equation: 

x2 d
2 y
dx2

+x dy
dx

+ (x2−n2 ) y=0.

d) Solve the one-dimensional heat flow equation: ∂H∂ t =c2 ∂
2H
∂ x2

.

4. Answer any one of the following questions.                          6×1=6
a) Evaluate  the  given  integral  using  Residue  theorem:
I=∫

c

4−3 z
z ( z−1 ) ( z −2 )

dz where c is the circle with |z|=32 .

b)  Calculate I=∫
1−i

2+i

(2 x+ iy+1 )dz along the straight line (1-i) to (2+i).

c) Obtain the eigenvalues and eigenvectors of the matrix  A=[5 4
1 2 ] .

What is normalization of any vector? 5+1=6
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