LESSON
27 Quadratic Formula

Deriving the

LEARNING OBJECTIVES

» Today I am: using the quadratic formula.
» So that I can: see how this formula was derived.
» Il know I have it when I can: determine which method is most effective for

solving for x.
\. J

Opening Exercise

1. Solve for x without using the quadratic formula.

x>+ 2x=38 xX—12x+5=0

Discussion

2. Which of these problems makes more sense to solve by completing the square? Which makes
more sense to solve by factoring? How could you tell early in the problem solving process which
strategy to use?
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706 Module 4 Quadratic Functions

3. How would you solve this equation for x: ax + b = 0, where a and b could be replaced with
any numbers?

4. Canwe say that x = _bisa formula for solving any equation in the form ax + b = 0? Explain
a
your thinking.

5. What would happen if we tried to come up with a way to use just the values of g, b, and c to solve
a quadratic equation? Can we solve the general quadratic equation ax? + bx + ¢ = 0? Is this even
possible? Which method would make more sense to use, factoring or completing the square?

Let’s use the Quadratic Formula with the problems from the Opening Exercise.

6. Solve for x, using the quadratic formula.

_ —b++b® — 4ac
2a

X

Jforax* +bx+c=0

x>+ 2x=38 X>—12x+4=0

Il
Q
Il
(oy
Il
0
Il

a= ;b= ; C

7. Did your answers in Exercise 6 agree with your answers in Exercise 1?
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8. In the space below, solve the equation 3x? - 24x + 3 = 0 for x on the left. Do NOT use the
quadratic formula. Then solve ax? + bx + ¢ = 0 for x on the right. Hint: Think about completing

the square as you did in earlier lessons.

& b
yo*

(3¢ =249+ 3=0 .

3(x*-gx+16) +3° =0
pa §
3(x-4) -H4s =0

2
2UX-H> = 4<
3 3

x-4 = ths
X = 4[5

ax2+bx+c=0\o"

r

Q B 2 ,“‘
(i) =0

e4G)

b\ .
a(*x+2)+¢c-b =0
(2 )re-E
2
r(x+b ) = b -
20 Ho. I'Ya
) ho~tac
.o (x+b Y= =45
(X QO
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9. Let’s look a little more closely at the Quadratic Formula. Notice that the whole expression can be
split into two separate expressions as follows:

_ —b£~b®—4ac _
2a

X

This part describes the location
of the X -_(ttevcest in
relation to the axis of symmetry!

This part is ﬂ*ﬁ
Sumwelr
)

Solve these quadratic equations, using a different method for each: solve by factoring, solve by
completing the square, and solve using the quadratic formula. Before starting, indicate which
method you will use for each.

Ona . S'd['uawe m"
10. Method _TacTol) Ng. |11 Method Quod¥alic |12, Method Complting The sdar
1 'Errvubl 1
2x2+5x—x3=0 X+3x—5=0 2<2x2—x—4=0)

=6 2
6 \- = = Cs=s - Y =aX—g =o
>s<: o=1 b=3 5

-1

a * T a i (-x"—:.x-fl) Zg=0
ax +6X¥tx -3)=0 X= -3 iJ (3)-4CES) (
( % ) 200 (’z)aj

ax(x +3)71(xe3)0 ><=—3i,|°c+ao (X = l)2~q=o
(ax - O(X+3)=0 Jox=1y>=%"

pa)]
x = ~3t]ag

~f= = -1 = %2
AX~=0 Xt+3=p 2 X_‘, e
Anal o x=-3 X = (43

x=1
a - — ?
- H)
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Lesson Summary

/ 2
The quadratic formula, x = —b = ga — 4ac , is derived by completing the square on

the general form of a quadratic equation: ax? + bx + ¢ = 0, where a # 0.

The formula can be used to solve any quadratic equation, and is especially useful
for those that are not easily solved using any other method (i.e., by factoring or
completing the square).
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NAME: PERIOD: DATE:

Homework Problem Set
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Use the quadratic formula to solve each equation.

@Solve forzzz2—3z—8=0.

@lve forg:2q> — 8 =3q

(79
CovY,

2 /1
lve for :§m2+2m+8=5.

2,
W) +m+2AY4 < )&
< ~Is

®2+ém+‘?>+q-ﬁc O
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4. Determine the error in Sergio’s work below. Then determine the correct answers.

0=3x>—4x—5

L —AE-4F —4B)(-5)
2(3)

_ —4+ .16 + 60
- 6

X

X

_—4+76 _ —4+2/19 _ —24+19
6 6 3

X

3

—2—419
3
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Solve these quadratic equations, using a different method for each: solve by factoring,

solve by completing the square, and solve using the quadratic formula. Before starting,
indicate which method you will use for each.

713

5. Method

3x*+ 13x —10=10

6. Method

xX2—12x+28=0

7. Method

2X2—9% —9=0

8. Geometry Connection Determine the base and height of the right triangle below. Its area is 8 cm?

X+2

2X
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Practice Exercises

Use the quadratic formula to solve each equation.

9. X*—2x=12—>a=____ b= ,C= (Watch the negatives.)
10. %rz —6r=2—>a=____ ,b= ,C= (Did you remember the negative?)
11. 2p*+8p=7—>a= ,b = ,C=

12. 2y*+3y—5=4-—>a=___  ,b=__  ,c=
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Spiral REVIEW—Exponents Rules

Simplify each expression. Your resulting expression should have no negative exponents.

13. XPex8=__ 14, 2%2°=_ 15. 12%2-12¥ =
X’ 24 2,3
16. —5= 17. = = 18. XV =
X 2 xy5
X° 0 0,3
19. || = 20. (xy°22) = 21 XV =
xy°

22. ()= ___ 23. (322 =__ 24. (x3y%)® =
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25 XX’ = 26.
X5 o X74
5 -1
28. | 4XY | = 29.
16xy *
7
31 A = 32
2xX

5x%y? (2x7y“z) =

. 6xyz)°=__

27. —5x%3 =
30. 6x°-7X =
33, _ab’c®

aOb11C—4



