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Find the Maclaurin series for the function
f(z)=cos(z).
Find the Laurent series of the function

1
f(z)= 2(1+77) » When 0<|z|<1.

2242
) 1 show any

For the given function, f(z)= "
singular point is a pole. Determine the order of
each pole and find the corresponding residue.

State Cauchy Residue Theorem and use it to

evaluate the integral of 3 around the circle

I+z
|z] = 2 in the counterclockwise.
Prove that
Logz +2i
Res ogz. _m+2i

7mn] = =
(z2 + 1)2 8
Find the value of the integral

J' dZ
cz’(z+4)’
taken counterclockwise around the circle

|z+2|=3.
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1. (a) Let f be a function defined at all the points z in

some deleted neighborhood of a point z;, and

w, € C. Define lim f(z)W, | purther, if f(z) =:§:,

z-7

then show that lzl_lfgf(z) does not exist.
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(b)

(c)

(a)

()

(c)

(a)

show that zl_lilz: f(z)g(z)=0 i zggzr(ll £(z)=0 and if

there exists M > 0 such that ,g(z), <M forallzin

some neighborhood z,.
Let f be a function defined on a domain

containing a neighborhood of a point z,. Then

define the derivative of f at 2, . Further, using
the definition, show that the derivative of
f(z)=2? is 22.

Using the Cauchy-Riemann equations, show that
f(z) =,z’2 differentiable at z = 0 only.

letf: C— C be a function such that f'(z) = O for

all z in a domain D. show that f(z) must be a
constant function throughout D.
Show that

. 24m)_ fe . .
(i) exp( 7 )—J;(1+1)

N 1 .
(i) Log(1-i)=7In2-Zi

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

dit[w(—t)=—W'](—t),where w'(~t) denotes the

derivative of w(t) with respect to t, evaluated at -
t.
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(c)
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(b)

(c)

5418

Use parametric representation for C to evaluate

Z+2 i .
IC - dz | where C is the semicircle
Z=2e® (nSGSZn)
Without evaluating the integral, show that
Z+4 6n ‘ '
J.Cﬁ 57 » when C is the arc of the circle

]z[=2from z = 2 to z = 2i that lies in the first

quadrant.

By finding an antiderivative, evaluate the
following integrals, where the path is any contour
between the indicated limits of integration

. A Z oo [i2
(@) [ cos 2% ) [Temar

State the Cauchy-Goursat theorem and hence
apply it to evaluate J.cf (Z)dZ, where the contour

C is the positivel oriented unit circle |z| = 1 and

0 t(E)=% ) f(z)="

Find the value of the integral of g(z) around the
circle |z-i| = 2 in the positive sense when

1
(i) g(Z) = ZZ +4
NI
R
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