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Abstract

This module provides sample problems related to developing concepts related to the square root of

-1.

We have already seen how to take a number such as 3
2−i and rewrite it in a + bi format. There are many

other numbers�such as 2i and log (i)�that do not look like a+bi, but all of them can be turned intoa+bi
form. In this assignment, we are going to �nd

√
i�that is, we are going to rewrite

√
i so that we can clearly

see its real part and its imaginary part.
How do we do that? Well, we want to �nd some number z such that z2 = i. And we want to express z in

terms of its real and imaginary parts�that is, in the form a + bi. So what we want to solve is the following
equation:

(a + bi)2 = i
You are going to solve that equation now. When you �nd a and b, you will have found the answers.
Stop now and make sure you understand how I have set up this problem, before you go on to solve it.

Exercise 1

What is (a + bi)2? Multiply it out.

Exercise 2

Now, rearrange your answer so that you have collected all the real terms together and all the
imaginary terms together.

Now, we are trying to solve the equation (a + bi)2 = i. So take the formula you just generated in number 2,
and set it equal to i. This will give you two equations: one where you set the real part on the left equal to
the real part on the right, and one where you set the imaginary part on the left equal to the imaginary part
on the right.

Exercise 3

Write down both equations.

Exercise 4

Solve the two equations for a and b. (Back to �simultaneous equations,� remember?) In the end,
you should have two (a ,bpairs that both work in both equations.

Exercise 5

So. . . now that you know a and b, write down two complex answers to the problem x2 = i.
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Exercise 6

Did all that work? Well, let's �nd out. Take your answers in #5 and test them: that is, square it,
and see if you get i. If you don't, something went wrong!

Exercise 7

OK, we're done! Did you get it all? Let's �nd out. Using a very similar technique to the one that
we used here, �nd

√
−i: that is, �nd the two di�erent solutions to the problem z2 = i. Check them!
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