
Factoring Review Packet

Consider the following expression.
(x + 3)(x− 5)

One way to multiply it out is to recognize that it can also be written as

x(x− 5) + 3(x− 5) ,

where distributing the remaining multiplication and then combining like terms yields

x2 − 5x + 3x− 15 = x2 − 2x− 15 .

Could we have instead re-written it as follows?

(x + 3)(x− 5) = (x + 3)x− (x + 3)5

Does it yield the same thing? Be sure that you understand why you may re-write the original
expression in those ways.

It is often very useful to be able to go in the opposite direction, beginning with the expression

x2 − 2x− 15

and determining that it can be re-written (factored) as

(x + 3)(x− 5) .

But how can we do that? Assuming that the expression can be factored into two pieces, we know
that they must look like

(x + a)(x + b)

for some constants a and b. How do we know that it isn’t something like the following?

(x2 + a)(b + c)

So if it’s got to be of the form (x + a)(x + b), we know that a · b = −15. How?

But there are several different pairs of numbers that could work for a and b: 1 and -15, -1
and 15, 3 and -5, and -3 and 5. How do we determine that it must be 3 and -5? How
can we even be sure that integers will work?
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What changes if the polynomial you are factoring is more complicated, like the following one?

3x2 − 10x− 8

Can you find its factored form?

The primary reason being able to factor polynomials is useful is that it enables you to solve
polynomial equations like

x2 − 2x− 15 = 0 .

Before we go any further, what do we even mean when we say ”solve” an equation?
What does it mean to be a solution to some equation?

Thinking about an equation as a statement written in mathematical language, and recognizing
that any variables are simply placeholders for unknown numbers, we can understand “solving”
an equation to mean, “determine the value of the variable(s) which make(s) the statement true.”
For the example above, our statement is, “A quantity squared minus two times that quantity
minus fifteen is equal to zero.” The solution is the value for x which makes that a true statement.

The usual strategy for solving equations is to find equivalent equations whose solutions are easier
to determine. By equivalent equations, we mean equations which are essentially the same, but
that may look different. For instance, if we are given that

a = b ,

then we know that the quantities a and b are the same, so if we change them both in the exact
same way, then the resulting quantities will still be the same as each other. For example,

a + 4 = b + 4 .

This last equation is equivalent to the first even though it looks different. Any values for a and b
that will make the first statement true (i.e., solutions to the equation) will also make the second
statement true.

Sabree 2017 2 cbna



Factoring Review Packet

For a relatively simple equation such as

3x− 4 = 2 ,

we can find the following series of equivalent equations.

3x− 4 + 4 = 2 + 4

3x = 6

3x

3
=

6

3
x = 2

By the time we get to the last of that string of equivalent equations, it is quite obvious what
x must be for the statement to be true. Since the last equation is equivalent to the ones above
it, and therefore equivalent to the original equation, its solution must also be the solution of the
original. By using logic, we turned a more difficult problem into a simpler one. (By the way, this
is the game for a lot of the math you’ll learn in high school—turning hard problems into easy
ones.) That we knew exactly what to do at each step to end up with such a simple equation at
the end is a matter of practice and having an idea of where you’re headed.

Returning to our polynomial equation

x2 − 2x− 15 = 0 ,

we see that it won’t be so simple because the variable shows up in multiple places, so we won’t
necessarily be able to find an equivalent equation that just looks like

x = a .

We do notice that by replacing the polynomial on the left with something that is equal to it yields
the equivalent equation

(x + 3)(x− 5) = 0 .

This is quite useful because we essentially have the statement

a · b = 0 .

What can we say about a and b if we’re interested in that statement being true?
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If instead we had
a · b = 1 ,

could we say anything definitive about a or b?

What about in this case?
a + b = 0

So a key point is that we’ve got a product of two things which equals zero. That means the
solutions come from whenever

x + 3 = 0 or x− 5 = 0 .

It’s easy enough to then arrive at the solutions x = −3, 5. We started with a polynomial equation
whose solutions are not immediately obvious and, through factoring, ended with two simple
equations whose solutions were quite clear.
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Factoring Exercises

1 Multiply out the following.

(a) (x− 2)(x + 4)

(b) (x + 3)2

(c) (x + 1)(2x− 3)(x + 4)

2 Factor the following.

(a) x2 + 5x− 24

(b) 4x2 + 10x− 6

(c) (x + 2)2 + 3(x + 2) + 2
(Hint : Look at the quantity (x + 2) as one piece, perhaps even substituting w = x + 2.)

3 Determine the solution(s) of the following.

(a) 4x2 + 10x− 6 = 0

(b) x2 − 8x + 12 = 32
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