Algebra 2

5.1 Solve Quadratics: Factoring

5.1 Notes

Write your questions
and thoughts here!

a different strategy.

This unit will have several lessons regarding how to solve quadratic equations, with each lesson having

In lesson 3.4, we practiced solving quadratics in factored form to find the x-intercepts. This lesson is how
to get a quadratic into factored form.

(RECALL: Zero Product Property

.

If ab = 0 then or

To use the Zero Product Property, we need factors that are multiplied to equal zero.

We need this: 7x2 —34x —5=0

to look like this: (7x + 1)(x —5) =0

There are several methods to factor quadratics. If we teach them all, this lesson will be too long. In this
lesson, we’ll do guess and check, but we strongly recommend looking at the other methods on the 5.1
lesson page and using the method that works best for you.

Methods for factoring quadratics: (Watch the other videos on the 5.1 page.)

¢ Guess and Check (standard, textbook method). This works best when a = 1 or a is prime. For
other values of a this method can become challenging.

e Australian Variant Method — (this is The Algebros favorite!) Probably the easiest to use, but it
is harder to understand why it works.

e Australian Method — This shows why the “variant” method works. Easy, but a few more steps.

e Box Method (Factor by Grouping). Makes mathematical sense. It is “reverse FOIL”. Can be hard
to remember the procedure.

FOIL (multiply First, Outside,
Type of factors Inside, Last) Factor
(x+6)(x+2) x? + 8x + 15
Both have addition

a=1

(x—=7)(x—4) x? —10x + 16
Both have subtraction

a=1

(x+8)(x—2) x?+3x—18
c is negative
a=1
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Write your questions
and thoughts here!

(x+3)(x—-9) x2—2x—35

c is negative
a=1

(2x +5)(x — 3) 3x%+10x — 8

[IP=L)

a” isnot 1

Recognize patterns for faster factoring!

@rfect Square Trinomials \
Perfect square trinomials are in the form a?x? + 2ab + b?, where a? and b? represent perfect
squares. A perfect square trinomial will factor to

a’x? + 2abx + b? =

\ a’x? — 2abx + b? = y

Two quick examples.
Example 1: 16x2 + 40x + 25 = (4x + 5)(4x +5) =
Example 2: 25x2 —30x +9 = (5x —3)(5x — 3) =

| Are the following perfect squares? If so, factor them using the shortcut for perfect squares.

1. x2+10x + 25 2. 16x%+13x + 81 3. 9x2 —24x+ 16

6ifference of Squares )
The difference of two squares takes the form a?x? — b2. Think of the middle linear term as 0x. This
binomial can factor to the following:

a’x? — b2 =

G J

Two quick examples.
Example 1: 25x% — 81 =
Example 2: 121x% — 16 =

As we learned in 4.2, a sum of squares can be factored using complex numbers. We will not need to
worry about those in this lesson because we are only focusing on real number solutions.
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Write your questions | Solve the following by factoring.

and thoughts here! 4. x2 +9x = =20

5. 5x2-3x—-2=0

6. 25x2+40x+16=0

7. x*4+24=11x

5.1 Solve Quadratics: Factoring
AP Precalculus

8. 100x2—-9=0

5.1 Practice

| Solve the following equations by factoring.

1.

x*+13x+40=0 2. x*—15x+54=0

3. 64x*—81=0
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| Solve the following equations by factoring.

4. x2-3x—-40=0

5. 2x*+7x+3=0

6. 9x%2 —24x+16=0

7. x2=1=0

8. 7x*+17x+6=0

9. x2—9x =-20

10. x*+4x =21

11. x* + 14x = —49

12. x*—2x=35

13. x>’+6x—10=6
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14. 3x2—13x = —4

15. 100x*—49 =0



| Solve the following equations by factoring.
16. x**—x—14=6 17. 5x*+ 16x +7 = =5 18. 49x* — 84x + 40 = 4

5.1 Solve Quadratics: Factoring >.1 Test Prep

Solve by factoring. The value of a (leading coefficient) has multiple factor pairs, making Guess and Check more
challenging. Consider using the Australian Variant Method or one of the other methods of factoring.

19. 6x*+17x+5=0 20. 12x*—11x—5=0

21. For what value of k is 4x2 + 32x + k a perfect 22. The expression 25x2 + kx + 16 is a perfect square
square trinomial? trinomial. If k > 0, what is the value of k?

23. Ifx + 5 is a factor of x* + kx + 30, what is the 24. If 5x — 3 is a factor of 5x2 + kx — 12, what is the
value of k? value of k?
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