Complex Numbers

TUTORIAL 3

1. Conversion (Rectangular
a+bi = r/ 6 to Polar form)

2. Conversion (Polar to
Rectangular form)

3. lllustrative Examples
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Representations of C-numbers

Z =a+bi =r/0 =r(cos@+isin@) =re’

rectangular polar trigonometric exponential

The 4 common forms of complex numbers are:

e Rectangular 1 Requires a and b
e Polar
° Trigonometric - Requires r and 0

e Exponential

J

Only the exponential form must have the angle in rads.!
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Conversion of C-numbers
Formulations!

z =a+bi =rZ0 =r(cos@+isin@) =re?

rectangular polar trigonometric exponential
Formulations
z€eC, ab,reR

Decompositions

Modulus modz=‘z‘ =r=\/az+b2

Argument argz=60=tan" (b/a)

Real Part Rez=a=|zcosO=rcosb
Imaginary Part Imz=>b=|z]sin@=rsin6
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Complex Numbers
Conversion, a+bi — r/0

Example 3. Convert the following complex
numbers that are in Rectangular form to the Polar form.

(a) z= 5+12i
(D) 7=—2+2i
(¢) z=-5-8i
(d) 7= 3—-4i

Express all angles in radians, unless otherwise stated,

such that. <0<
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Complex Numbers
Conversion, a+bi — r/0

Response 3(a). Now, z=5+12i isin

First, compute the modulus and argument, then state the
final solution in polar form.

|7/ =modz 0=argz The solution is:
=|5+124] = arg(5+12i) z=|7«£6
— 5% +122 _ tan_l(gj =13£1.176°

=13 units .
=1.176°¢ Note that r =|7]
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Complex Numbers
Conversion, a+bi — r/0

Response 3(b). Now, z=-2+2i isin

First, compute the modulus and argument, then state the
final solution in polar form.

|7/ = modz 0=argz The solution is:
=|-2+2] = arg(—2 + 2i) 7=17£6
=22 +2’ = +tan” (i) B 2*/54%[
=J4x2 -
3

= 2\/5 units = T
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Complex Numbers
Conversion, a+bi — r/0

Response 3(c). Now, z=-5-8i isin

First, compute the modulus and argument, then state the
final solution in polar form.

|7/ = modz 0=argz The solution is:
=|-5-18]| = arg(—5 — 8i) z=|7£6
= /5% +8> :_Htan_l(—_S) = /89.£-2.129¢
=25 +64 B
=—2.129°

= /89 units _,
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Complex Numbers
B Conversion, a+bi — r/0

Response 3(d). Now, z=3-4i isin

First, compute the modulus and argument, then state the
final solution in polar form.

|zl = modz 0=argz The solution is:
=|z=3-4] = arg(3—4i) z=|2 46
_ 32+ 4 :tan_l(j) =5/-0.927
=5 units 3

=—0.927°
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Complex Numbers
Conversion, a+bi — r/0

Question 4. Convert the following complex
numbers that are in Rectangular form to the Polar form.

(@) z= T+24i

(b) z=—1++/3i
(c) z=-1-3i
(d) z= 6-—-8i

Express all angles in radians, unless otherwise stated,

such that. <0<
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Complex Numbers
Conversion, r/Z0 — a+bi

Example 4 Convert the following complex numbers
that are in Polar form to the Rectangular form.

(@) z=100£60°
b) 7=42/135°
(¢) z=74£-2.150°
d) z=92£-0.152°¢

All angles in radians, unless otherwise stated.
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Complex Numbers
Conversion, r/Z0 — a+bi

Response 4(a). Recall: z=100£60

First, compute the real and imaginary parts. Then state the
final solution in rectangular form.

a=Rez b=1Imz The solution is:
= rcos@ =rsin@ v =a+bi
— 100 COS 600 = 100 S11n 600 — 500 + 866l
=100x0.5 =100 x0.8660
=50.0 =86.6 \Wor'k to 4 sig. figs. and

round-off to 3 sig. figs.
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B Complex Numbers
Conversion, r/Z0 — a+bi

Response 4(b). Recall: z=42Z135

Again, compute the real and imaginary parts, and then
state the final solution in rectangular form.

a=Rez b=Imz The solution is:
=rcosé@ =rsin@ v = a+bi
=42 cos135 =42sin135 :_21\/5_'_21\/51,

— 212 =212
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Complex Numbers
H Conversion, r/Z0 — a+bi

Response 4(c). Recall: z=7£-2.150°

A is to go from polar to
‘trigonometric’ and then to the rectangular form. So,

7=74£-2.150°
=r(cos@+isin0)
=7| cos(2.150°) +isin(-2.150°) |
=7(-0.5474 — 0.5474i)
= —3.831—5.858i
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Complex Numbers
B Conversion, rZ60 — a+bi

Response 4(d). Recall:2=9£-0.152°

A is to go from polar to
‘trigonometric’ and then to the rectangular form. So,

7=9/-0.152¢
=9)| cos(-0.152°)+isin(—0.152°) |
—8.90—1.38i N

Square brackets must
be expanded with care
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Complex Numbers
Conversion, r/Z0 — a+bi

Question 5. Convert the following complex
numbers that are in Polar form to the Rectangular form.

(@) z=10£30°
(b) z=8/120°
(¢) z=3£-250°
d) z=52-1°

All angles in radians, unless otherwise stated.
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Tutorial 3
Complex Numbers

e




Complex Numbers
Conversion, a+bi — r/0

Question 4. Convert the following complex
numbers that are in Rectangular form to the Polar form.

(@) z= T+24i

(b) z=—1++/3i
(c) z=-1-3i
(d) z= 6-—-8i

Express all angles in radians, unless otherwise stated,

such that. <0<
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Tutorial Solutions
Complex Numbers

« Now, z=7+24i isin

First, compute the modulus and argument, then state the
final solution in polar form.

|zl = modz 0 =argz The solution is:
=7+ 24| = arg(7 +24i) z=|74£6
— \/72 + 242 _ tan_l (2_4) =25./1.287
=25 units 7

=1.287°
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Tutorial Solutions
Complex Numbers

Now, z=—1++/3i isin

First, compute the modulus and argument, then state the
final solution in polar form.

|zl = modz 0 =argz The solution is:
:‘—1+\/§i‘ = arg(—1+x/§i) z=|2£6
=\/12+(\/§)2 =7+ tan” (-3) :242?”
=2 units — 2

3
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Tutorial Solutions
Complex Numbers

Now, z=—1-3i isin

First, compute the modulus and argument, then state the
final solution in polar form.

|zl = modz 0=argz The solution is:
=|-1-3i | =arg(—1-3i ) z=|7«£6
=J1*+3 :_Htan_l(—_i%) =/10£-1.893°
= /10 units -

=—1.893°
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Tutorial Solutions
Complex Numbers

Now, z=6-8; isin

First, compute the modulus and argument, then state the
final solution in polar form.

|zl = modz 0=argz The solution is:
=|z=6-28i| = arg (6 — 8i) z=17£6
_J62+ 8 :tan‘l(_—gj =10£-0.927
=10 units

=—0.927°
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Complex Numbers
Conversion, r/Z0 — a+bi

Question 5. Convert the following complex
numbers that are in Polar form to the Rectangular form.

(@) z=10£30°
(b) z=8/120°
(¢) z=3£-250°
d) z=52-1°

All angles in radians, unless otherwise stated.
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Tutorial Solutions
Complex Numbers

Recall: z=10Z£30"

First, compute the real and imaginary parts. Then state the
final solution in rectangular form.

a=Rez b=Imz The solution is:
=rcosf =rsinf 7= a+bi
=10cos 30" =10s1n30° — 8 66 +5.00i
=10x0.8660 =10x0.5

= 8.66 =5.00 Work to 4 sig. figs. and
round-off to 3 sig. figs.
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Tutorial Solutions
Complex Numbers

Recall: z=8Z£120°

Again, compute the real and imaginary parts, and then
state the final solution in rectangular form.

a=Rez b=Imz The solution is:
=rcos@ =rsin@ v = a4 bi
= 8¢c0s120 = 8sin120 :_4+4\/§i

-1 J3

2 2 Note that the final
solution is EXACT.
=—4 — 4\/5 o ol | BO§ZIK Inc.™ MSE



Tutorial Solutions
Complex Numbers

Recall: z=3/£-2.50°

A is to go from polar to
‘trigonometric’ and then to the rectangular form. So,

2=3£-2.50°
=r(cos@+isin0)
= 3| cos(-2.50°) +isin(-2.50°) |
=3(~0.8011-0.5985i)
=—2.40—1.80
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Tutorial Solutions
Complex Numbers

Recall: z=5Z£-1°

A is to go from polar to
‘trigonometric’ and then to the rectangular form. So,

z=5/£-1°

=3 [cos(—10)+ isin(—lc)]

=2.70-4.21i

Square brackets must
be expanded with care
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Complex Numbers
Thank You
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