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All the first ten questions are compulg6ry.\Each carries 1 mark.

First Degree Programme under CBCSS

Time : 3 Hours Max. Marks : 80

1. Find a power series axpan@ur iz near z=3.
<&
2. If f is analytic in@aﬁ B(cx, r) and f(z) = Y cx(z- x)¥, what is the value of ¢, ?

k=0

3. What QKr'n’eant by an isolated singular point of a function f(z) ?

1
4. Write the principal part of the function f(z)=ze? at its isolated singular point.

: 1-cosh :
5 Find the residue of the function f(z)= E{f A at its pole.
Z

P.T.O.



10.

1

Find singularity of the function f(z) = — :
z°(1+z)

What is meant by an entire function?

1

What is the order of pole z=0 of .
z(e* =1)

O

Y
What type of singularity the function f(z)=e? hasat z=07? @

. o \} 1 |
Show that the point z=0 is a simple pole of the fun =—,
p ple p @@) =

X (10 x 1= 10 Marks)
sscnomé})

N

Answer any eight questions from thiée)@m Each question carries 2 marks.

1.

12.

13.

If f is analytic in D(a;r) aw € D(a; r), then prove that there exist functions F

and G, analytic in Dir\@ h that F'(z) = f(z), G'(z)= 12 =f(a)

Z-a
Find residu!‘*:g= ‘:H at its poles.
z°+9

\"
Sup@ that a function fis analytic throughout the finite plane except for
number of singular points z,, z,,...z,,. Show that

a finite

Res f(z)+Res f(z)+....+Res f(z)+ Res f(z)=0

z=24 2=23 E=Zn e
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14,

15.

16.

17,

18.

18.

20.

21,

22,

Answer any six q

1
Evaluate j‘ezz dz, where C s Positively oriented circle ]2[ =1.
c

S5z - .
Evaluate _[}—é—-%dz, Where C is positively oriented circle |z|=2.
s2(z=

Find

—

residue at z = of the function f(z)= zms(;}

{4
&
O
Write the Principal

part of the function f(z) = s::z Q@mles and determine
whether that point is 3 pole, removable singularity,

If z, is a rémovable singular point of a functio
bounded in some deleted neighbourhood 0

State Jordan's Lemma. | \\Q)
N O
Find ;:;2- C)

State Cauchy’s integral formuyla.

or essential singularity.

@1&1 prove that fis analytic and
Zy| <& of z,.

k=0

O
Evaluate 3 (k] : ‘\®K
~'§:Z§ SECTION — i (82 =16 Marks)

uestion from this section. Each question carries 4 marks_

*
23, Supp%hat a function fis analytic at Zy and write g(z) = f(z) _

Z£— Zy
(@) If £(zo)= O then prove that z, is a simple pole of 9(z) with reésidue f(z,)

(b) If f(zy)=0 then prove that z, is a fémovable singy|ar Point of g(z)

3
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24,

25.

26.

27.

28.

29,

30.

31.

ok 1 : h
Evaluate using Cauchy's Residue theorem _[z2 sm[;]dz where C Is the

c
positively oriented unit circle |z|=1.

Suppose that two functions p and g are analytic at a point Zg and p(z,)#0 and g

has a zero of order m at z,. Then prove that the quotient p(z)/ q(z) has a pole of
order m at z,. _ (b

Let a function f be analytic at a point z,. Prove that f(z) has @b of order m at
z, if and only if there is a function g(z), which is a al d nonzero at zg,

such that f(z)=(z-2,)" 9(z).

Describe three types of isolated singular poin @ .

but f(z) is not identically equal to any neighbourhood of z,. Then prove
that f(z) =0 throughout some deleted neighbourhood 0<|z-zy|< £ of z,.

&

Find residue of . Q)

(a) cotz atza??

Given a function f and a point zg, ;u%@h fis analytic at z, and f(z,)=0

(b) tanhz _, _xmi
S~
3
Evaluate _[ 8z A2 dz where c is the circle |zi=4

c(zz +9)(z-1)
o 2n_1_
Find %(n]s"'

(6x4=24 Mﬂl‘ks)
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SECTION —

Answer any two questions from this section. Each question carries 15 marks.

32. (a) If afunction f(z) is analytic every where in the finite plane except for a finite

number of singular points interior to a positively oriented simple closed

contour C, then prove that J fz)dz=2rifte S[__ f(z J] @
z

2 )
[ (32+2)° 4, where Cis the mrc!e z o

(b) Evaluate 2Nz 5)

33. (a) Let two functions p and q be analytic at a@n&i z,. If p(z5)#0, q(z,)=0

"and q'(zy)# 0, then prove that zc, is pole of the quotient p(z)/q(z)

and C)O
P(z)
cos (0w (2
@

smhz

(b) Shuwth:t =
i Z 2sinhz 7
T dx
: %luate
4. (@) 'l(x Z 2

2
- dé 27
b} Prove that —
(b) £ 5+4sinf 3
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_ " x5in X __dx
35. (a) Use residue to find Cauchy's principal value of the integral I X2 +2x+2

Tsinx T
Show that | ——dx ==
(b) Show ag . 5

(2x15=30 Marks)
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