Petroleum Systems Control Engineering 2024-20525 Calculus II (Second Class)
Second Semester
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Problems

1- Find all distinct cube roots of 1 + i and reduce eac

2- Find all the distinct values of (1 — i)5/*

e form a + ib

3- Using Demoiver’s theorem and Binomial e xpress cos 56 and sin 56 interms of

powers of cos 8 and sin 6.

Absolute Values

The absolute of a complex num ady defined to be the length of the vector which

represents z, or

|z| = Re@)]2 + [Im(2)]?

= |2125| = |24]]2,]
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7-  From the geometric addition of complex numbers Figure (a)
|z4 + 22| < |z1] + |2,

For three terms |21 + 25 + 23| < |z4| + |25] + |zs5]
E e s R
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For n — terms 1Y 2] = XRqlzel

Example:- Describe the region in the z-plane d inequality Re(z) > 1
Solution The given inequality defines the seto
o | o .

&
the region in the z-plane defined by the inequality |z| > 2.

=x+iy thenlz|= Jx2+y* >2 or x%2 +y?% > 22 then the given

efines the set of all points lies outside the circle of radius 2 with center at origin

Page 21



Petroleum Systems Control Engineering 2024-20525 Calculus ITI (Second Class)
Second Semester

¥

Example:- Describe the region in the z-plane defined by the ineqalit

Solution y

Example:- What regi <9
Solution The given%equ defines the set of all points within and on the circumference of the

circle of the radius 9 which hds the image of z, as its center.

-
>

v
=

Page 22



Petroleum Systems Control Engineering 2024-20525 Calculus II (Second Class)
Second Semester

PROBLEMS
1- What region in the z-plane is defined by the inequalities 0 < Re(z) < Im(2)
2- What region in the z-plane is defined by the inequalities |z — 1] < Re(2)
3- What region in the z-plane is defined by the inequalities lz—1]l+|z+ 1| >3

4- Ifw = (3z +i)]/(i — 2), show that, Re(z) = 0 implies Im(w) < 0
5- Ifw = (z+ 3)]/(z + 2), show that, Im(z) > 0 implies Im(w) <0
6- Ifw =[i(1-2)]/(1 + 2), prove that, |z| < 1 implies Im(w) > 0

Function of Complex Variable

Ifz=x+iy and w = u + iv are two complex variables, and i valu®of z in some

portion of the complex plane, one or more values of w are defined, then ‘said to be a function
of z and written as

= i)

The assertion that w is a function of z = x + iy can a

w =u(x,y) +iv(x,y)
Example:- Ifw = f(z) = (x?2 — y) +i(x #
Now, if =1 + 2i, thenx=1 d

Solution . {
= o
By multiplying f(z) byg Wherez=x+1iy and Z=x —iy
e
f(Z) =5 x2+y2 l x2+y2
S
the 2iy? and v(x,y) = x2+y?

and, it m;y be—impoTble to e;premrm i;volving()We explicit

combination x + iy without using such “artificial” expressions as Re(z) = x and Im(z) = y

Example:- '
w=7x+3iy=4Re(z)+3z=7z-4iIm(z) = 5z + 22

Example:- Describe of the following set of points telling whether it is bounded or unbounded,

open or closed, and simply or multiply connected.
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