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Transcript 



8.5 Complex Numbers in Trig Form
We saw in the previous section that there existed a relationship between rectangular
points and polar points. This section will discuss the relationship between graphing
complex numbers and rectangular points.
Recall that a complex number is written in form a + bi, where a and b are real numbers
and i is the imaginary unit. Therefore, each complex number a + bi is a unique ordered
pair of real numbers (a, b) and vice versa. For instance, the complex number 4 – 6i
corresponds to the rectangular coordinates (4, -6).
Example Plot the following complex numbers in a complex plane:
A = 2 + 3i
B = -3 + 5i
C = -4
D = -3i
B
2 + 3i corresponds to (2, 3)
-3 + 5i corresponds to (-3, 5)
C
-4 corresponds to (-4, 0)
-3i corresponds to (0, -3)
Try the following:
Plot the following complex numbers in a complex plane:
A = 4 + 2i
B = 2 – 3i
C = -5
Answers:
y
D
C
.
.
imaginary axis
.A
.B
x
real axis
D = 4i
.
.
y
imaginary axis
A
.
.D
x
real axis
Thinking back to vectors, we were able to determine the length of the vector by applying
the Pythagorean Theorem. With complex numbers, we are able to determine the modulus
in the same manner. The modulus, or absolute value, of z, is denoted by mod z, or z .
The line joining the z to the origin is the modulus.
For a complex number z = a + bi, mod z = r =
a2 + b2 .
A complex number can be expressed in polar for by the following means:
For the complex number z = x + yi,
x = rcos θ
y = rsinθ
z = r(cosθ + isinθ)
Example Convert z = 4 – 3i to polar form.
First, you want to determine in which
quadrant the complex number is located.
4 – 3i is located in QIV.
Plot the point and draw and line segment
joining the origin to the point.
You need to determine the length of r and the
measure of the reference angle in order to find
the measure of the angle in standard position.
4
θ
r
-3
.
By applying the Pythagorean Theorem you will note that the length of r is 5. Now we
know the values for r, x, and y. With these values you can determine the measure of the
reference angle θ. The reference angle θ turns out to be 36.9û(or 0.64 radians). Keep in
mind this angle is the measure of the reference angle, not the measure of the angle in
standard position. To determine the angle in standard position you want to subtract the
measure of the reference angle from 360û(or 2π). Therefore, the angle in standard
position is 323.1û (or 5.64 radians).
Now we are ready to write the complex number in polar form.
z = r(cosθ + isinθ) = 2(cosθ + isinθ)
Try the following:
1. Convert z = 2 + 2i to polar form.
2. Convert z = -1 – 2i to polar form.
3. Convert z = 4 + i to polar form.
π
π

Answers: 2 2  cos + i sin  ;
4
4

5 (cos 4.25 + i sin 4.25) ;
17 (cos 0.25 + i sin 0.25)
We can also multiply complex number, as well as divide them, in polar form. In order to
multiply or divide two complex numbers, you first need to convert them to polar form, if
necessary. You now want to follow one of the following formulas, depending if you are
multiplying or dividing:
For two complex numbers z1 = r1(cosθ1 + isinθ1) and z2 = r2(cosθ2 + isinθ2),
z1 · z2 = r1· r2 (cos(θ1+ θ2) + isin(θ1+ θ2) )
z1 r1
= ( cos(θ1 − θ 2 ) + i sin(θ1 − θ 2 ) )
z2 r2
Example Given z1 = 5(cos π/4 + isin π/4) and z2 = 2(cos 2π/3 + isin 2π/3), find z1 · z2
and z1/z2.
Since z1 and z2 are written in polar form, all we need to do is follow the formulas, as
stated above.
z1 · z2 = (5)(2) (cos (π/4 + 2π/3) + isin (π/4 + 2π/3))
= 10(cos11π/12 + isin 11π/12)
z1 5
= ( cos(π / 4 − 2π / 3) + i sin(π / 4 − 2π / 3) )
z2 2
= 2.5 (cos(-5π/12) + isin(-5π/12))
Try the following:
1. Given z1 = 2(cos 5π/4 + isin 5π/4) and z2 = 3(cos π/3 + isin π/3), find z1 · z2 .
2. Given z1 = 15(cos 7π/6 + isin 7π/6) and z2 = 5(cos π/2 + isin π/2), find z1/z2.
Answers: 6(cos 19π/12 + isin 19π/12) ; 3(cos 2π/3 + isin 2π/3)













Related documents 















[image: right triangle trig problems]


right triangle trig problems










[image: Name:______________________________________________  Date:________ Period:_______]


Name:______________________________________________ Date:________ Period:_______










[image: search solid angle equation (4)]


search solid angle equation (4)










[image: PDF]


PDF










[image: Geometry  Notes – Lesson 8.3/8.4 Sin, Cos, Tan Part 1 Sides]


Geometry Notes – Lesson 8.3/8.4 Sin, Cos, Tan Part 1 Sides










[image: june 7]


june 7










[image: find the remaining trigonometric functions.]


find the remaining trigonometric functions.










[image: test four]


test four










[image: I=VY V=IZ Circuit Element Admittance Y Impedance Z]


I=VY V=IZ Circuit Element Admittance Y Impedance Z










[image: Complex Numbers]


Complex Numbers




















	

studyres.com © 2024


	

DMCA 

	

Privacy 

	

Terms 

	

Report 












[image: ]










