4-6 The Quadratic Formula and the Discriminant

Complete parts a—c for each quadratic equation.

a. Find the value of the discriminant.

b. Describe the number and type of roots.

c. Find the exact solutions by using the Quadratic Formula.

21. 2x* +3x-3=0
SOLUTION:
a. ldentify a, b, and ¢ from the equation.
a=2b=3andc=-3.

Substitute the values in b” —4ac and simplify.

3 -4(2)(-3)=9+24
= 33

b. The discriminant is not a perfect square, so there are two irrational
roots

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

age —h+ \-'Ifll —dac

et
3,37 -4(2)(-3)
. 2(2)
-3+433
4
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22, 43’ —6x+2=0

SOLUTION:

a. ldentify a, b, and ¢ from the equation.
a=4,b=-6andc=2.
Substitute the values in »* — 4ac and simplify.

(-6)" - 4(4)(2) =36-32

=4

b. The discriminant is a perfect square, so there are two rational roots.

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and

simplify.

g —_.FJ + V'r.ﬁ: —dac

Zu

(-0 J(-6) -4(4)(2)

|
==orl

2(4)
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23. 63> +5v—1=0

SOLUTION:
a. ldentify a, b, and ¢ from the equation.

a=6,b=5andc=-1.
Substitute the values in " —4ae and simplify.

5% —4(6)(-1)=25+24
= 40

b. The discriminant is a perfect square, so there are two rational roots

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

b+ b —dac
Y=

2a

S5 -4O)()
. E{ﬁ}

—5+4/49
e

5+7
12

=—or —1

6
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24, 65 —x-5=0

SOLUTION:
a. ldentify a, b, and ¢ from the equation.

a=6,b=-1andc=-5.

Substitute the values in »* — 4ac and simplify

.{ 1)’ —4(6)(-5)=121

b. The discriminant is a perfect square, so there are two rational roots.

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

b+ \l'lh ? _dae
1' — —_— -

2a

~(=1) (1)’ - 4(6)(-5)
2(6)

A =

21

f
1+

[ o |

I
1+1
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25 3x  —3x+8=0

SOLUTION:
a. ldentify a, b, and ¢ from the equation.

a=3,b=-3andc=8.

Substitute the values in »* — 4ac and simplify

.{ 3)° —4(3)(8)=-87

b. The discriminant is negative, so there are two complex roots.

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

|
b b =dac
2a

(=3) = 3)° -4(3)(8)

2(3)

3487
']
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26. 2¢> +4x+7=0

SOLUTION:
a. ldentify a, b, and ¢ from the equation.

a=2,b=4andc="7.

Substitute the values in »* — 4ac and simplify.

4 —4(2)(7)=-40

b. The discriminant is negative, so there are two complex roots.

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

- b+ w.l'r.ﬁ_1 —dae

2

4+ 4 -4(2)(7)

X

—

4+-40
4
_ -2+ :'\-"m

g
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27. R [

SOLUTION:
a. ldentify a, b, and ¢ from the equation.

a=-5b=4andc=1

Substitute the values in »* — 4ac and simplify.

47 —4(-5)(1)=36

b. The discriminant is a perfect square, so there are two rational roots.

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

P
h+Jh —dae
2ui

—4x 4t -4(-5)(1)
xX= 2(“5}

_—4+436
NETE

446
e

=1 or —l
5
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28. v _6r=-0

SOLUTION:

a. Write the equation in the form ax? + bx + ¢ = 0 and identify a, b, and
C.

¥ =6x=-91x" —6x+9=0
a=1

h=—6

c=9

Substitute the values in »* — 4ac and simplify.

(~6) = 4(1)(9) =0
b. The discriminant is 0, so there is one rational root.

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

e
 =bENb —dac

B -
atd
f

(-6)£(-6) -4(1)(9)
2(1)

{1:\-'{{_}

-

29 -3x'—Tx+2=6
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SOLUTION:
) ot 2,0 oandid 0. and SOLUTION:
a. Write the equation in the form ax” + bx + ¢ = 0 and identify a, b, an . L . .
c. q fy a. Write the equation in the form ax? + bx + ¢ = 0 and identify a, b, and
C.

ad==3

:.'——3
bh=-7

h=4
c=-4 -

=2

Substtute the values in E=-4tand smplffy. Substitute the values in 4’ — 4ac and simplify

(<7)" - 4(-3)(-4)=1 4’ —4(-8)(5)=176

b. The discriminant is 1, so there are two rational roots. L . N
b. The discriminant is not a perfect square, so there are two irrational

roots
C. Substitute the values of a, b, and ¢ into the Quadratic Formula and .
simplify. c. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.
-h+ \f[.ﬁ: —dac
X == =
2a b+ xI'IF dae
5 =
(7 (-7) -4(3)(4) 24
x= -
2(-3) 4[4 —4(-8)(5)
x=
7241 2(-8)
—6 -4+ «..-ﬁ
_T7£l S -6
6 _—4=x W11
==]| OF — s —16
= RE
4

30. 8% +5=—4x
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31, ¥ +2x-4=-9

SOLUTION:
a. Write the equation in the form ax’ + bx +c =0and identify a, b, and

Substitute the values in »* — 4ac and simplify.
2" —4(1)(5)=-16
b. The discriminant is negative, so there are two complex roots.

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

| Erem——
B+ b —dac
T ——
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32, —6x> +5=-dr+8

SOLUTION:
a. Write the equation in the form ax? + bx + ¢ = 0 and identify a, b, and

Substitute the values in »* — 4ac and simplify.
4’ —4(-6)(-3)=-56
b. The discriminant is negative, so there are two complex roots.

C. Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

b+ xl'rF dere
xm=—
2a

—4+ /4" —4(-6)(-3)
2(-6)
=4+ '\."E
_]2
—4+2iV/14
~12
2+i14

6

Page 6



4-6 The Quadratic Formula and the Discriminant

33. VIDEO GAMES While Darnell is grounded his friend Jack brings him a

video game. Darnell stands at his bedroom window, and Jack stands
directly below the window. If Jack tosses a game cartridge to Darnell
with an initial velocity of 35 feet per second, an equation for the height h

feet of the cartridge after t seconds is h = —16t% + 35t + 5.

a. If the window is 25 feet above the ground, will Darnell have 0, 1, or 2
chances to catch the video game cartridge?

b. If Darnell is unable to catch the video game cartridge, when will it hit
the ground?

o
L e

SOLUTION:
a. Substitute 25 fory and simplify.

— 16t +35r+5=25

-16¢° +35t=20=0
a=-16,b=35and c =-20.
Substitute the values in »* — 4ac and simplify.

b* —dac =35 —4(-16)(-20)
=55
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Since the discriminant is negative, it has 0 real roots.

So, Darnell will have 0 chances to catch the video game cartridge.
b. Substitute 0 for h in the equation h = 16t + 35t +5
~1662 +35¢+5=0
Identify a, b, and ¢ from the equation.
=-16,b=35andc =5.

Substitute the values of a, b, and ¢ into the Quadratic Formula and
simplify.

—b+b* —dac
e
354,357 —4(~16)(3)
2(-16)
 -35+41344

32
=23 0r —0.05

As the time cannot be in negative it is about 2.3 seconds.
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34. CCSS SENSE-MAKING Civil engineers are designing a section of 46. OPEN ENDED Sketch the corresponding graph and state the number
road that is going to dip below sea level. The road’s curve can be and type of roots for each of the following.
modeled by the equationy = 0.00005x? — 0.06x, where x is the horizontal
distance in feet between the points where the road is at sea level andyy is a.b?—4ac=0
the elevation. The engineers want to put stop signs at the locations where
the elevation of the road is equal to sea level. At what horizontal b. A quadratic function in whichf (x) never equals zero.

distances will they place the stop signs?
C. A quadratic function in whichf (a) = 0 andf (b) = 0; a = £
SOLUTION:

Substitute 0 fory in the equationy = 0.00005x> — 0.06x. d. The discriminant is less than zero.

2 e. i ions.
000005 — 0,061 = 0 a and b are both solutions and can be represented as fractions

Identify a, b, and ¢ from the equation. SOLUTION:
a. Sample answer: 1 rational root

a =0.00005, b =0.06 and ¢ = 0. ¥ ]
A
Substitute the values of a, b, and ¢ into the Quadratic Formula and 4
simplify. 2]
1{4-5-4-.[}& 246 8x
2 -4
b £ b ~4ac 6
2a -8
- 006+ J{n.tmf —4(0.00005)(0)
e 2(0.00005) b. Sample answer: 2 complex roots
—— 'IREL'
_ ~0.06+/0.0036 6
- 0.0001 4
=006+ 0.06 -
it e oAl —8-6-4-20| 2 46 8
0.0001 e d
s’ ] -
0 or 1200 =
TLI

The engineers will place the stop signs at 0 ft and 1200 ft.

€. Sample answer: 2 real roots
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[
—

7

d. Sample answer: 2 complex roots

K

246 8x

= % OO

Ly

1
L=}
I
T
Fe
]
L)
[s]

|
o O

e. Sample answer: 2 rational roots

fasr

—f—B—4—i 2 4J6 8x

J U

P Ew
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