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Fill in the blank space(s) by most appropriate words or symbol(s):

The multiplicative inverse of the complex number z = 1 - i is _

The representation of complex number z = 2i into exponential form is _

The domain of the function f (z) = ,,,"

A twice differential function u = u(x,y) of two variables is said to be harmonic if

5. The value ofprincipal logarithm Log(-1) = _

6. The value of the integral is fi12 rrenz dz = _

7. For any analytic function f (z) on and inside a simples close contour C, the value of the

integral f, f(z)dz =
8. The sequence of the complex numbers Zn = 1 +~ i converges to the limitn

aS7-»00.

1.

2.

@ 3.

4.

9.

10.

The singular points of the function fz) = _5__=5areandzz-1 ------

The image of linear fractional transformation f(z) = ",(ad - bc # O)cz+
on the

extended complex plane at z = oo is _

SECTION "B"
[10 Q.0.5 = 5 marks]

Fill in the blank space(s), DO NOT TICK, by selecting the most appropriate answers from

among the given ones.

11. If a complex number z is equal to its complex conjugate z, then the complex number must be

[ pure imaginary; real; undefined; co]

12. The principal argument of the complex number z = -3i is _
Tt T
Ii; 0: 5i

r]



13. If a complex function f(z)=u(x,y)+iv(x,y)is analytic in some domainD, then its
derivative can be calculated by the formulaf'(z) = V z in D.
[u + ivy; v,+iu; v,+iuy; u+iv]

14. The complex exponential function f(z) = e2 is the periodic function of period

e rri; 2ri;

15. The value of the complex integral f,- dz=> where C is a circle:z-z
lz- zol = R oriented positively.
[ O; 1; 2rr; 2rri]

16. The region defined by 1 < izl < 2 represents the _
[open disk; circle;
simply connected domain; doubly connected domain]

17.

18.

22n
The series 2,,, for all lzl < oo converges to the function f (z) = _2n.
[ sin z ; sinh z ; cosh z ; cos z]

The function f (z) = tan; has singularity at z = 0.
[an essential; a removal; an isolated; a non-isolated]

@

19. The residue off(z) =,1,,at the singular points z = iis
Z!-Z ----------

[ -1; -i; i; O]

20. The mapping f(z) = -iz rotates every complex number z through the angle of-------
about origin.
t-; -Tt; rr;
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SECTION"C"
[3 Q.x7 = 21 marks]

1. Define the continuity and differentiability of a complex valued function f(z) at z = z. Prove
that if f (z) is differentiable at a point z = z0, then it is continuous at z = z0• Show that the

[1+2+4]
function

{
z2 whenz 0. e • •f(z)= z is not differentiable at z = 0 but continuous at z = O.
0, whenz = 0

OR
Define a harmonic function. Show that if a complex variable function f(z) = ux,y) +
iv(x,y) is analytic in a domainD, then its component functions u = u(x,y) and v = v(x,y)

both are harmonic in D. Show that the function u = x? - 3xy° +3°- 3y° is harmonic and

find its harmonic conjugate v = v(x, y). [1+3+3]

2. State and prove that the Cauchy-integral formula. Using Cauchy-integral formula evaluate the

integral f.c :rrz dz, where C is the circle lz + ii = 2 in the positive sense.
z +4

[4+3]

3. State and prove the residue theorem for the integration of an analytic function f(z) on a closed
contour C that enclosed finite number of singular points off(z). Using this theorem, evaluate the

integral $. _,=,1,,, dz, where C be the circle lzl = 2 oriented counter-clockwise.
z z-1 2z+S

[4+3]

SECTION"D
[6 Q. x 4 = 24 marks]

4. Find all the roots of (1 - i)113 in rectangular coordinates and point out which is the principal

root.

5.

iz -iz

Show that sin z = sin x cosh y +icos x sinh y, where sin z = e -~ is complex Sine function.2i

OR

write [e?'[ and [e"[ in terms of x and y. Then, show that [e +e[<e +e".
6. For any two integers m and n, evaluate the integral J,, z"zdz, where C is the circle [zl = l

taken counter-clockwise.
P.T.0.

r



7. Develop the Laurent series of the functionf(z) = C ez)2 at the singular point. Write the principal
z+1

part off(z), classify the type of singularity.

8.

9.

U • 1 • • 1 h • 1 f,27r desmg comp ex mtegrat1on eva uate t e mtegra 0 -- 0.2+ cos

Find the linear" fractional transformation that maps the points z, =-1,z,= 0 , z3 = 1 onto the

points w,=-i,w,= 1,wa= irespectively.

SECTION "E"
[5 Q. x 2 = 10 marks]

10. Prove that V2]z] > [Rez] + [Imzl.

11. Write the function f (z) = z +-,z0 into the polar form f (z) = u(r,8) + iv(r,@).z

12. Find all values ofz such that ez = 1 +V3t.

13. Find the residue of the function f (z) = Cz
3

+)\ at the singularity.
1+z2

14. Write the Taylor's series of the functionf(z) = e atz=-i.


