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5.    (a)   Find  the  Maclaurin  series  for  the  function
f(z)=cos(z).

ro)   Find the Laurent series of the function

f(z)=
z(1+z2) , When O<lzl<1.

(c)   For the given function,  f(Z)=Z=,  show any
singular point is a pole. Determine the order of
each pole and find the corl.esponding residue.

6..    (a)   State  Cauchy  Residue  Theorem  and  use  it  to
1

evaluate the integral of T==r around the circle

|z|  = 2 in the counterclockwise.
(b)   Prove that

Resz=-I  = ±=EE
(c)   Find the value of the integral

dz

taken  counterclockwise  around  the  circle

lz+2l=.3.
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Instructions for Candidates :

(a)   Write. your Roll No6  on the  top  immediately on
receipt of thi's question paper.

ro)   Attempt all question-s by selecting two parts from
each question.

(c)   Each question carries  15 marks each.

(d)   Use of Calculator is not allowed.

I.    (a)   Let. f be a fu_nction defined at all the points z in
some  deleted  neighborhood  of a  point  zo   and

wo €C .  Define  !iEf(Z)Wo .  Further, if  f(Z)=Z,

then show that  i;#f (Z)  does not exist®

PoT®O.
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(b)    show  that  zl+*f(Z)g(Z)=O  if  zl+*f(Z)=O  and  if

thereexistsM>0suchthat|g(z)|SMforallzin

some neighborhood  Zo..
(c)   Let  f  be  a  function  defined  on  a  domain

containing a neighborhood of a point  zo .  Then

derine  the derivative of f at  zo .  Further,  using
the  definition,  show  that  the  derivative  of
f (z) =.z2  is 2z.

2.    (a)   Using the cauchy-RlemaLnn equations, show that

f (z) = |z|2  differentiable at z = 0 only.

¢)   let f :  a i a  be a function such that f (z) = 0 for
all z in  a domain  D.  show that fi(z)  must  be  a
constant funct:ion throughout D.

(c)   Showthat

„  exp(2#)=ft,1+i,

(ii)  Log(1-i)=iha2_Ei
4

3.    (a)   if w(t) = u(t) +iv(t) is a complex-valued function
of a real variable  t and w'(t)  exists.  Show that

£[w(-t) =-W'](-t),where  w'(-t)  denotes  the
derivative of w(t) with respect to t, evaluated at -
t.
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(b)   Use parametric representation for C to evaluate

IZ±dz,    where    C    is    the    semicircleZ

z = 2ej°                 (ft s 0 sS 2fl)

(c)   Without  evaluating  the  integral,  show  that

),c=drj=='when C is the arc of the circle

|z|=2from z =  2  to z a 2i that lies in the rirst
quadrqut.

4.    (a)   By  finding  an  antiderivative,  evaluate  the
followingintegrals,wherethepathisanycontour
between  the indicated limits of integration

(i)     /o"+2`COszdz                (ii)    /L]/2eaedz

ro)   State  the  Cauchy~Goursat  theorem  and  hence

apply it to evaluate  Jcf (Z)dz9  where the contour
C is the positivel oriented unit circle  I z I  = 1 and

-(z)-Z
(c)   Find the value of the integral of g(z) around the

circle  |z-i|  = 2 in the positive sense when

i,  g(z)-ri

(ii)   g(z)

•ii,   f(z)-=

P.T.O.


