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Abstract
An introduction to the teacher's guide on radicals.

Well, this is easier, isn't it? They know what a radical is. But they're going to go places with them that
they have denitely never been before. . .
This looks long, but a lot of it is very fast. You don't have to do much setup, except to remind them
what a square root is. I would explain it by analogy to the way we explained logs. log2 8 asks the question

√

2 to what power is 8? Well,

9

also asks a question: What squared is 9?

But then, there is an important distinctionone that I like to make right away, and then repeat several
times.

The question what squared is 9?

actually has two answers.

So if we dened square root as the

answer to that question, square root would not be a function9 would go in, and both 3 and 3 would come
out (the old rule of consistency from day 1). So we somewhat arbitrarily designate the
the positive answer, so that it is a function. So if you see
if you see

x=

√

9

then you should answer only

x = 3.

2

x =9

√

symbol to mean

you should properly answer

x = ±3.

But

This is a subtle distinction, but I really want them

to get it, and to see that it is nothing inherent in the mathjust a denition of the square root, designed to
make it single-valued. This is why if you see

x2 = 2

you have to answer

√
x = ± 2,

to get both answers.

So, on to the assignment. It starts with a couple of word problems, just to set up the idea that radicals
really are useful (which is not obvious). After everyone is done with that part, you may want to ask them
to make up their own problems that require square roots as answers (they are not allowed to repeat #1).
Get them to realize that we square things all the time, and that's why we need square roots all the time,
whenever we want to get back. (We'll be returning to this theme a lot.)
Then there are problems with simplifying radicals. For many of them, they have seen this beforethey

√
√
√ 8 into
√ √2 2.
ab=
a b. So

know how to turn
general rule that

But they don't realize that they are allowed to do that because of the
it's important for them to get that generalization, but it's also important

for them to see that it allows them to simplify radicals. And it's equally important for them to see that

√

a+b

is not

√

a+

√

b.

The nal question is a trap, of coursemany of them will answer
test their answer by squaring back, and oops,

x


4 2

is not

x

16

.

√

There are two ways to look at this problem correctly. One is that
squared, is

x16 ?

The rules of exponents are enough to answer this with

as

x


16
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x16
x8 .

But they should know they can

asks a question: What number,
The other way √
to look at it is to

1
2 power is the same as taking a square root. So
8
which, again by the rules of exponents, is x . (I prefer the rst way.)

remember that raising something to the
1
2

x4 .
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x16

is the same
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When going over the homework the next day, make sure to talk about the last few problems (the inverse
functions). Make sure they tested them! There are several points that you want to make sure they got.

• x2

has no perfect inverse.

hand,

√
3

x

√

x

works only if we conne ourselves to positive numbers. On the other

is a perfect inverse of

x3.

I always take a moment here to talk about what

to make sure they understand that it is not the same thing as 3

√

x,

√
3

x

is, and also

so it's vitally important to be

careful in how you write it.

• x3

and

3x

are completely dierent functions. This is why exponents really have two dierent inverses,

logs and radicals. Our last unit was on one of them, this unit will be on the other.
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