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Attempt five questions in all.
Question No. 1 is compulsory.
Attempt two questions from each Section.
(The symbols have their usual meanings)
1. Attempt any five parts : 5x3

(a) Find the indicated roots of :

1
(-4 + 4i)°

and locate them graphically.
(b) Graph the region represented b‘y I <lz+i <2
(¢) Show that :

P.(-1) = (1)~
P.T.O.
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(d) Locate and name the singularities in the finite z-plane of :

In(z -3)
(2° + 2z + 2)*

.
(e) Discuss the nature of singularity for the function zez.

(/A Evaluate the following :

22 +4
222 +(3-4i) z - 6i

lim z2— 2

(g) Show that :

Jolx) = - J,(x)

where symbols have their usual meanings.

.

Section A
(@) Derive Cauchy-Riemann conditions in Polar form. 4
(b) Given that v = 3x2y — 3 is a harmonic function, find u such that : 7

f2) = ulx, y) + iv (x, y)

is analytic, hence write f{z) in terms of z.

(¢) Find the condition for which the function f2) =212 is analytic. 4
Evaluate :
(@
2t
1,(ﬁ 2e = dz, t > 0,
2m 7C(z* +1)

where C is the circle |z| = 3. 5
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(b) If fiz) be analytic inside and on the boundary of a simply connected region R, prove

that :

fi@) =—— z)

2m C(z - a)2

where ‘a’ lies inside C.

(¢) Find the value of the complex integral :

d
o™

2t -2z

where C is the circle Iz - 2i = 3.
(a) Expand:

1+2)
(1-2)

In

in a Taylor series about z = 0.

(b) Find Laurent expansion of :

1
| f2)= 25D valid for

@) 0<lff<1
@ 0<lz-1<1"
Attempt any fwo parts using Contour Integration :

J'+°° dx
@ ). (x? + 4x + 5)?

1/2%2

P.T.O.



(b)

()

(a)

()

(a)

()

©

( 4 )
J‘Zﬂ do
0 3-2cos0O+sind
* COS MX
[ oosma m >0
0 (x° +1)
Section B

Discuss the singularities of the equation :
x(x+Dy"+(@x-1)y'+y=0
Solve the differential equation :
GBx)y"+2y'+y=0
using Frobenius method.

Show that :

d "'J _n

T (" J,x) =x" J, _ (%)
Show that :

[~ e”H,@H,@d=2"nl Jis5,

—00

where H,(x) and H, (x) are the Hermite Polynomials and

8, =1lif m =n
=0if m #n

Plot Jy(x) as a function of x giving any two salient features,

846
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{
8 (@ Starting from the generating function of p (x), show that 6
2n -1 1
P (x)= ( n JxPn_l (x) - (T) P, _, (x).
(6)  Express the function :
F) =42 + 622 4 75 4 »
. . 275
11 a series of the form - 6

Z:Ak Pﬁ(x).

9. (a) Show that :

(6) Show that :

5%3
!
(-2t +42)72 2 2 P (0

and hence derive €xpression for P,(x) and P3(x) where P (x) are Legendre F unctions, 8

P.TO.

300




	001
	002
	003
	004
	005

