PROBLEMS
1 Functions of a Complex Variable

11 If Zl — 3+ 2/ and 22 — _1+ i, flnd Zl +22,
Zl - 22, Z].ZZ and 21/22. Evaluate Zl Zl’
2222 and Z]_Zz.

1.2 Find the real and imaginary parts of
(@) (2 + 3i)/B+ 2i),

o) In{(v/3 + 1)/2},
(©) @+i)".

(@) Vi°,

) (~v2+i3/2).

1.3 Express each of the following functions in the
form f(2) = WX, y) + IV(X, V), where uand Vv
are real:

(a) f(2) = Z°,

(b) (2) = expt2),
() f@2=1/1-2),
d) f(2)=Inz,

(e) f(2) =tanz.
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1.4 Use Cauchy-Riemann equations to find out
which of the following functions are analytic:

(a) f(2) = z°,
(b) f(2) = expB2),

© =},
(d) F(2) = ‘22

(e) f(2) = cos@).

1.5 Find the constant A, such that the function
X, Y) = exXp@Qx)Cosy is the real part of the
analytic function f(2) = X, y) + iv(X, V).

Find the corresponding imaginary part V.

1.6 Evaluate J’;H Z°0

(a) along the parabola x =1,y = t2 where
O0<ft<1l,

(b) along the straight line joining O and
1+1.
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dz [2rmif n=1
(z-a)" _E:) 1fn=234,...
where C is a simple closed curve bounding a

region having z =a as interior point. What is
the value of the integral if n = 0,-1,-2,-3,...?

1.7 Prove thatf

(a) the circle |z [-1,

(b) the circle |z+3i |=5.

1.9 Evaluate
sin(z/?2) exp(2z)
@ fc Z—TT dz, (b) fC z(z+1) az

where C is the circle |z -1|=4.

372 -172+5

(z-1)°
simple closed curve enclosing z =1.

1.10 Evaluate {_ dz where Cis any
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(00)

1.11 Evaluate I

X+1

1.12 Showthat}o o ="
. ( 2+1)2 4

21T do
1.13 Evaluate I .
0 2+ cos@
27T
1.14 Evaluate J’ dQ .
0 5+3sn6

o _jwf
1.15 Show that f evdf _ T o

mxdx T -
116Showthat‘[COS 2 —Ee m . m>0.
X2 +

1.17 Show that ISII’\_XdX = E

2
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0 . 2
X
1.18 Evaluate Ismz ax.
5 X
o p-1 T
1.19 Showthat_[ dx = — ,0< p<l
71+ X Sin prt
% n i
1.20 Prove that J’COS aXdX = ,
3 coshx 2cos(m/2)

where |a <1.

(00) l (00) 1
1.21 Show that ISIH X°ax = ICOSXZdX = Z\E'
0 0



