
MTH 65 WS 4 (7.1 - 7.5) Factoring Name:

§ 7.1

The next week or 2 is going to be spent doing something called factoring. I want to start
by stating the most important thing when it comes to this process. That is, always,
always, always, always, start by factoring out the greatest common factor! Please
repeat that statement here:

We’ll be repeating this important fact often. Don’t forget it!
This process of factoring that we are about to learn is primarily used for the purpose of
solving an equation such as

−16x2 + 16x + 32 = 0

The left hand side of this equation models a ball being thrown straight up into the air from
a height of 32 feet with an initial velocity of 16 feet per second. The process of factoring
will allow us to figure out when the ball is at a certain height and, more specifically, when
it will hit the ground.

We will come back and solve the above equation later. For now, let’s look at something
simpler. In fact, let’s review.
Say we have the numbers:

12, 24, 18 and 30

What then is the greatest common factor or gcf of this set of numbers?

And what is the gcf of:

210, 42, -105, 21 and -63?

Then, in general, what is the definition of the greatest common factor of a set of numbers?
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Say we have the following monomials:

3x, 9x2 and −6x5

What, then, would be considered the greatest common factor in this case where we have a
variable?

How about for:

35x2, −23x3 and 29x7?

What was important to note in this case?

What if we have 2 variables such as in:

12x2y, −8xy3, −16x3y and −40x2y4?

So, the greatest common factor or gcf of a set of monomials is given by:

Now, what is the gcf of the monomials in the polynomial

16x5 − 12x4 + 4x3?

And, what happens if we divide the polynomial by the gcf? That is, what is

16x5−12x4+4x3

4x3 ?
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So, we can write this in ”check form” as:

This is really what we’re going for. This is called the factored form of 16x5 − 12x4 + 4x3!

Let’s do some examples! Factor the following:

1) 5x2 + 30

2) 18x3 + 27x2

3) 27x2y3 − 9xy2 + 81xy

4) 18x3y2 − 12x3y − 24x2y

How do we check that we’ve correctly factored these polynomials?

Go ahead and do this check for the above 4 problems.

Notice that after we factor the factored form is primarily a product as opposed to a sum!
What is a prime polynomial?
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For example, the following polynomials are all prime.

2x3 + 3x− 7
21x2 + 4
12x− y
x2 + y2

So, can we write the following polynomial in a factored form and, if so, what is the gcf?

x(x + 5) + 3(x + 5)

So the factored form is then?

Try the following and then check your solution:

5) x2(x + 3) + 5(x + 3)

6) x(y + 1)− 2(y + 1)

7) 9x2(7x + 2) + 7x + 2

8) 8x5(x + 2)− 10x3(x + 2)− 2x2(x + 2)

Now, we come to a situation such as

x3 + 4x2 + 3x + 12.

Is there a gcf in this case? Does this necessarily mean it is prime?

4



The process we just used is called factoring by grouping. Use this technique to factor
the following and then check your solution.

9) x2 + 2x + 4x + 8

10) xy + 5x− 4y − 20

11) 4x3 − x2 − 12x + 3

12) 10x2 − 12xy + 35xy − 42y2

13) 7x5 − 7x4 + x3 − x2 + 3x− 3

Alright, an explosion causes debris to rise vertically with an initial velocity of 72 feet per
second. The polynomial 72x− 16x2 describes the height of the debris above the ground, in
feet, after x seconds.

a. Find the height of the debris after 4 seconds.

b. Factor the polynomial.

c. Use the factored form of the polynomial in part (b) to find the height of the debris
after 4 seconds. Do you get the same answer as you did in part (a)? If so, does this
prove that your factorization is correct?
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§ 7.2

The next wonderful thing we get to learn is how to undo FOILing! For instance, we know
that

(x + 3)(x− 4) = x2 − x− 12.

So, that means that

x2 − x− 12 = (x + 3)(x− 4)!

What we are seeing here is that, although x2 − x− 12 has no gcf, it can still be factored!
So, how are we going to go about factoring trinomials of this sort when they have no gcf?
Well, I suppose the best way to explain it is just by doing some examples.

14) x2 + 7x + 12

15) x2 − x− 2

16) x2 + 2x− 15

17) x2 − 5x + 6

18) x2 + 2x− 35

19) y2 − 2y − 99

Go ahead and go back and check each of your solutions in the last 6 problems.
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Let’s look at some more prime examples and determine why each is prime:

20) x2 − x− 8

21) x2 + 2x + 12

22) x2 − 5x− 7

23) x2 + 12x− 30

The next set of problems combines the two previous techniques we’ve used. We will first
pull out the gcf and then undo the FOIL by setting up the double parenthesis. Remember
to check your solutions.

24) 3x3 − 15x2 − 42x

25) x4 − 3x3 − 10x2

26) 3y4 + 54y3 + 135y2

27) 4r3 + 12r2 − 72r
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28) x4 − 22x3 + 120x2

Here’s a few challenge problems:

29) x4 + 3x2 − 4

30) (a + b)x2 − 13(a + b)x + 36(a + b)

31) 2mx2 + nx2 − 20mx− 10nx + 42m + 21n
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32) Suppose you dive directly upward from a board that is 48 feet high. After t seconds,
your height above the water is described by the polynomial

−16t2 + 32t + 48

a. Factor the polynomial completely.

b. Evaluate both the original polynomial and its factored form for t = 3. Do you get
the same answer for each evaluation? Describe that the answer means.

33) A box with no top is to be made from an 8-inch by 6-inch piece of metal by cutting
identical squares from each corner and turning up the sides. Draw this situation. The
volume of the box is modeled by the polynomial 4x3 − 28x2 + 48x. Factor the
polynomial completely. Then use dimensions given on the box and show that its
volume is equivalent to the factorization that you obtain.
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§ 7.3

Great! What was common to all of the problems we we’ve been doing over the last 20 or so
problems?

So what if we want to factor a trinomial who’s leading coefficient is not 1? We use what is
called the ac method! Again, it’s easier to explain this with examples, so off we go!

34) 3x2 − 20x + 28

35) 8x2 − 10x− 3

36) 8x2 − 22x + 5

37) 2x2 − x− 6

38) 15y2 − y − 2

39) 9r2 + 5r − 4

Did you check your solutions?
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The next group of problems add in a little complication:

40) 15y4 + 26y3 + 7y2

41) 36y2 + 6y − 12

42) 80z3 + 80z2 − 60z

.

43) 24x4 + 10x3 − 4x2

44) 6x2 − 7xy − 5y2

45) 12a2 + 7ab− 12b2

.
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46) 6x2y − 2xy2 − 60y3 47) 12a2b− 34ab2 + 14b3

48) Copy down the figures I put on the board.

a. Write a trinomial that expresses the sum of the areas of the six rectangular pieces
shown in figure (a).

b. Express the area of the large rectangle in figure (b) as the product of two
binomials.

c. Are pieces in figure (a) and (b) the same? Set the expressions you found in part
(a) and (b) equal to each other. Describe what we are exemplifying.
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§ 7.4

Remember how I’ve been hammering the ”special forms” thing down on you guys? Well,
now you get to see why! Take, for example, the binomial x2 − 4. Can we quickly factor this
guy? You bet! If we remember our rule

A2 −B2 = (A + B)(A−B)

the solution falls right out!
Let’s use this special form to factor the following:

49) x2 − 4

50) x2 − 81

51) 36x2 − 25

52) 81y2 − 1

53) 49z2 − y4

54) 9x6 − 4y8

Now, the above form wasn’t our only special form. Go ahead and re-write the other 2
forms both backwards and forwards here.

Great, now use these forms to factor the following:

55) x2 + 6x + 9

56) x2 − 16x + 64

57) 25x2 − 60x + 36

58) 16x2 − 56x + 49
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59) 16x2 + 40xy + 25y2 60) 9y2 + 48xy + 64y2

Alright, before moving on, let’s multiply the following:

(A + B)(A2 − AB + B2)

(A−B)(A2 + AB + B2)

Now, rewrite each of these backwards to get our new special factoring rule!

Example time!

61) x3 + 8

62) 27− y3

63) 64x3 + 125

64) 128− 250y3
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And, for good measure, factor these too:

65) 64y − y4

66) 8x3 + 27y3

67) y4 − y
8

68) (x + 2)2 − 49

69) First divide x3 + 4x2 − 3x− 18 by x− 2. Then, use the quotient to complete the
factorization of x3 + 4x2 − 3x− 18.
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70) Find the formula for the shaded area of the figure I put on the board and then find
the factored form. Make sure and copy the figure here.

§ 7.5

So, we’ve spent this entire worksheet trying to figure out how to factor different kinds of
polynomials. So far, the method you’ve used to factor has been told to you. Now, we need
to come up with a strategy for factoring so that you know which method to use on your
own!

This really comes down to a nice review and summation of this chapter. In groups, write
down a list of each kind of factoring technique we have covered.
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Now that we have them all listed, lets work out an order in which we should try evaluating
a given polynomial:

Great, now let’s employ our strategy. Here’s a bunch of problems, go ahead and factor each
completely! Don’t forget to check your solution!

71) 4x4 − 16x2

72) 3x2 − 6x− 45

73) 7x5 − 7x
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74) x3 − 5x2 − 4x + 20

75) 2x3 − 24x2 + 72x

76) 4x5 − 64x

77) 4x2 − 16x− 48

78) x3 − 4x2 − 9x + 36
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79) 5x4 − 45x2

80) 3x3 − 30x2 + 75x

81) 3x5 + 24x2

82) 32x4y − 2y5

83) 18x3 + 48x2y + 32xy2
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84) 2x5 + 54x2

85) 12x3 + 36x2y + 27xy2

86) x3 + 3x2 − 25x− 75

87) 6x2 − 6x− 12

88) 2y5 − 128y2
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89) 16a3b2 − 4ab2

90) 3x4y2 − 3x2y2

91) (x− 6)2 − 9a2

92) y7 + y

93) 25a2 + 25ab + 6b2
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94) 35w2 − 2w − 1

95) 10a4b2 − 15a3b3 − 25a2b4

96) 16x4yy5

97) 7x4 + 34x2 − 5

98) (y + 1)3 + 1
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99) 2y5 − 128y2

100) 12x2(x− 1)− 4x(x− 1)− 5(x− 1)
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