
Math 121 (Lesieutre); 9.3, complex numbers, part I; November 29, 2017

1. A complex number is a number of the form z = x+yi, where x and y are two real numbers and i2 = −1.
You may have called it a + bi before: our book uses x and y to emphasize that we can think of complex
numbers as points in the plane.

a) Plot the following complex numbers.

z1 = −4 + 4i, z2 = −5i, z3 = 3, z4 = 1−
√

3i.

b) Make sure you know how to do arithmetic with these numbers. What is z1 + z2? 3z1? z2 + z3?

c) How about z1z2? z21? z2z4?

2. What does the absolute value of a number mean, geometrically? How should we define the absolute
value of a complex number? This is usually called the magnitude.

Find the magnitudes of the complex numbers from the first problem.

3. The conjugate of a complex number z = x+ iy is the complex number x− iy.

a) What is the conjugate z̄1? Compute z1z̄1.

b) If z = x+ iy, what is zz̄?

4. a) You might notice that |z| is related to the polar coordinates for the point. How?

b) Find the polar form for each of the numbers from the first problem.



5. Say we have two complex numbers: z1 = r1(cos θ1 + i sin θ1) and z2 = r2(cos θ2 + i sin θ2). The magic of
all this is the following:

z1z2 = (r1r2) (cos(θ1 + θ2) + i sin(θ1 + θ2)) .

In words: if you want to multiply two complex numbers, and you have them in polar form, just multiply
the two radii, and add the two angles.

Check that this formula works, using trig identities.

6. There is a similar rule for dividing complex numbers:

z1
z2

=
r1
r2

(cos(θ1 − θ2) + i sin(θ1 − θ2)) .

7. Use these rules to find z1z4 and z1
z4

for the complex numbers from the first page.

8. Suppose that z = r(cos θ + i sin θ). What is z2? z3?

9. You can probably guess the pattern from the previous problem. The is de Moivre’s theorem: if z =
r(cos θ + i sin θ), then

zn = rn (cos(nθ) + i sin(nθ))

a) Use this to calculate (1 + i)5.

b) To be continued. . .


