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4-8 Complex Numbers

x2 = -1
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"So if it's imaginary, how can it be 
used?"

Usage of Complex Numbers.doc

In basic terms, complex numbers are 
useful for calculating problems 

involving rotation. 
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What did i and pi say to 
each other when 
arguing?
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Keep in mind that "i" is not used as a 
variable, where various values can be 
substituted in for the letter.

Instead, it is more like     , a symbol that 
represents a numeric value.
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Simplify in terms of i to get commonly used 
conversions, since i is defined to be      .

definition

memorize
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Simplify (use i4's).
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Simplify.
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Complex Number

a+ bi

a = real part

b = imaginary part
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(a + ib) + (c + id) = (a + c) + i(b + d)

Find the sum of the complex numbers 1 + 2i and 1 + 5i 

1. Draw a line AB of length 5 cm using the Lines tool  
    with the help of the ruler.
2. Take the compass and set its length to 5 cm using 
     the ruler.
3. Keep the spike of the compass at A and draw an arc 
    above the line.
4. Then keep the spike of the compass at B and draw 
    another arc intersecting the first arc and mark the 
    point of intersection as C.
5. Use the ruler and the Lines tool to draw a line from C
    to A and another from C to B.
6. Use the ruler to measure the length of the sides AC
    and BC to verify that the sides are equal.

Sum of Complex Numbers

So
lu
tio
n 

1. Press the first rectangle, and explain 
    the rule of summation of complex 
    numbers.
2. Press the second rectangle, and call a 
    student to add the complex numbers.
3. Congratulate the student, who 
    calculates the correct sum. Pull the 
    Solution box, if required.

Te
ac
he
r's
 N
ot
es
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Check Your Understanding

Select the correct answer.

1 What is the sum of the complex numbers 1 – i and 2 + 5i?

A 3 + 5i

B 3 + 6i

C 3 + 4i

D 3 – 6i
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(a + ib) – (c + id) = (a – c) + i(b – d)

Find the difference of the complex numbers 3 + 4i and 2 + 5i 
1. Draw a line AB of length 5 cm using the Lines tool  
    with the help of the ruler.
2. Take the compass and set its length to 5 cm using 
     the ruler.
3. Keep the spike of the compass at A and draw an arc 
    above the line.
4. Then keep the spike of the compass at B and draw 
    another arc intersecting the first arc and mark the 
    point of intersection as C.
5. Use the ruler and the Lines tool to draw a line from C
    to A and another from C to B.
6. Use the ruler to measure the length of the sides AC
    and BC to verify that the sides are equal.

Difference of Complex Numbers

So
lu
tio
n  Difference:  (3 + 4i) – (2 + 5i)

 = (3 – 2) + i(4 – 5)
   = 1 – i

1. Press the first rectangle, and explain 
    the rule of addition of complex 
    numbers.
2. Press the second rectangle, and call a 
    student to subtract the complex 
    numbers.
3. Congratulate the student, who 
    calculates the correct sum. Pull the 
    Solution box, if required.

Te
ac
he
r's
 N
ot
es
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(a + ib).(c + id) = (ac – bd) + i(bc + ad)

Find the product of the complex numbers 6 + 2i and 2 + 5i 
1. Draw a line AB of length 5 cm using the Lines tool  
    with the help of the ruler.
2. Take the compass and set its length to 5 cm using 
     the ruler.
3. Keep the spike of the compass at A and draw an arc 
    above the line.
4. Then keep the spike of the compass at B and draw 
    another arc intersecting the first arc and mark the 
    point of intersection as C.
5. Use the ruler and the Lines tool to draw a line from C
    to A and another from C to B.
6. Use the ruler to measure the length of the sides AC
    and BC to verify that the sides are equal.

Product of Complex Numbers

So
lu
tio
n 

Product: (6 + 2i) × (2 + 5i) 
   = (6 × 2 – 2 × 5) + i(2 × 2 + 6 × 5)
   = (12 – 10) + i(4 + 30)
   = 2 + 34i

1. Press the first rectangle, and explain 
    the rule of addition of complex 
    numbers.
2. Press the second rectangle, and call a 
    student to multiply the complex 
    numbers.
3. Congratulate the student, who 
    calculates the correct sum. Pull the 
    Solution box, if required.

Te
ac
he
r's
 N
ot
es
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Check Your Understanding

Select the correct answer.

4 What is the square of the complex number 3 + 2i?

A 5 + 12i

B 5 – 12i

C 9 – 4i

D 9 + 4i

A
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Check Your Understanding

Select the correct answer.

2 The value of i + i² + i³ + i  is?

A 1

B i

C 1 + i

D 0

4
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Check Your Understanding

Select the correct answer.

3 What is the sum of the complex numbers 2 + 3i and 3 − 2i?

A 5 + 5i

B 5 – 5i

C 5 + i

D 5 – i

C
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Complex Numbers
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Usage of Complex Numbers


1.  When designing the control system for the space shuttle, the model was a


system of simultaneous equations.  When we tested for stability of specific


flight conditions (altitude, mach value, angle of attack,


etc.) and "broke the loop", we looked at the roots of the equations: 


if the roots were strictly complex, then the condition was stable; if the


roots, however, were real, then the condition was unstable and the design


had to be altered.  [this work was done at Honeywell Avionics, who were


designed the control system]


2.  In finding roots of an nth degree polynomial, such as z^5 = 32, most


algebra students know that there is one real root (x=2) and 4 complex roots


-- but how do you find the complex roots?  If you consider the Cartesian


coordinate system as graphing the complex numbers x + iy, then the solution


of this equation are points on the circle with a radius of 2 (since the norm


of z is 2). These roots are equally spaced around the circle (i.e., 72


degrees apart).  While this isn't as "real world" application as the


previous example, it does a nice job in connecting some mathematical knowledge students may have from algebra, trig, etc.

SMART Notebook
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