Use the Quadratic Formula and Discriminant

LN P  Solve an equation with two real solutions

Solve x? + 3x = 2.

x2+3x=2 Write original equation.
xX2+3x-2=0 Write in standard form.
x=—>b i\/b2 —4ac Quadratic formula
2a
x=—3+JP2—4()(=2) u=1.b=3c=2
2(1)
x=—3+/17 Simplify.
2
ANSWER

The solutions arex=-3+/17 __ 0.56 and
X=—3?;17 - 356, 2
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Use the Quadratic Formula and Discriminant
@ Solve an equation with two real solutions

CHECK
[

Graph y=x?>+3x-2 and

note that the x-intercepts

are about 0.56 and about I |
—3.56.v

Zero
X=.561557281 Y=0

L 4
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Use the Quadratic Formula and Discriminant

0\ 48Y  Solve an equation with one real solutions

Solve 25x?2 - 18x=12x - 9.

25x% - 18x=12x—-09. Write original equation.
25x>—-30x+9=0. Write in standard form.
x =30 +/ (=300 4(25)(9) a=25,h=-30,c¢=9
2(25)
30 +/0 Simplify.
x —
50
X =i Simplif
5 y
ANSWER
3

The solution is 5
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Use the Quadratic Formula and Discriminant
@ Solve an equation with one real solutions

Graph y=-5x>-30x+9 [ I
and note that the ogly
x-interceptis 0.6 = =. I . : |

CHECK

5

0

><
I

o

-<
I
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(e — - . . Usg the Quadratic Formula.and Discriminant
SV  Solve an equation with imaginary solutions

Solve —x? + 4x = 5.

—x*+4x=5 Write original equation.
x> +4x-5=0. Write in standard form.
x=— 4+ /44 1)=5) a=—1.b=4c=-5
2(- 1)
_—4+-4 Simplify.
T2
x=_ 4t 2 Rewrite using the
—2 imaginary unit ..
xX=2+1 Simplify.
ANSWER

The solutionis 2 +iand 2 — ..
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Use the Quadratic Formula and Discriminant
@ Solve an equation with imaginary solutions

CHECK

Graph y =2x? + 4x - 5. i
There are no x-

intercepts. So, the 1
original equation has no /
real solutions. The

algebraic check for the

imaginary solution 2 + i

iIs shown.

>

—(2+i)2+4(2+i)=?5

0
—3-4i+8+4i=5
5=5v
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Use the Quadratic Formula and Discriminant

LN 8) for Examples 1,2, and 3

Use the quadratic formula to solve the equation.

1. x*=6x-4
SOLUTION
x2=6x-4 Write original equation.
x2—6x+4=0 Write in standard form.
x==b inz —4dac Quadratic formula
2a
x=— (062 —4)A) =1, p=—6,c=4
2(1)
x=+3+J20 Simplify.
2
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Use the Quadratic Formula and Discriminant

CDIENYYG() for Examples 1,2, and 3

ANSWER

The solutions are x=31t V20 _3. /5 and

2
_ 3—2\/20 [

X
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Use the Quadratic Formula and Discriminant

LN 8) for Examples 1,2, and 3

Use the quadratic formula to solve the equation.

2. 4x2—10x=2x-9

SOLUTION
4x2 - 10x=2x—-9 Write original equation.
432 - 12x 4+ 9 =0 Write in standard form.
x=—>b inz —4ac Quadratic formula
2a
y=— (12) +J (122 —4(4)9Q) a=4,b=—12,¢=9
2(4)
8
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Use the Quadratic Formula and Discriminant

CELEIGEIM for Examples 1,2, and J

ANSWER

.. 3 1 1
The solution is > > -
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Use the Quadratic Formula and Discriminant

LN 8) for Examples 1,2, and 3

Use the quadratic formula to solve the equation.

3. Tx—-5x2—-4=2x+3

SOLUTION
Tx —5x*—-4=2x+3 Write original equation.
—5x*+5x-7=0 Write in standard form.
x=—2>b inZ —4ac Quadratic formula

2a
y=— ) +JB2—4(=5)(T7) a=-5b=5c=-17
2(—5)

r=—5+/-115 Simplify.
— 10
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Use the Quadratic Formula and Discriminant

qelblin]op RN [6i9 for Examples 1, 2, and 3

x= —5+iJl15 Rewrite using the
~10 imaginary unit i.
r= S+iJl15 simplify.
10
ANSWER

The solutions are S *i~/115 ang 5 —iJ/115
10 10
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Use the Quadratic Formula and Discriminant

EXAMPLE 4 Use the discriminant

Find the discriminant of the quadratic equation and
give the number and type of solutions of the
equation.

a.x>*—8x+17=0 b.x*—8x+16=0 c.x?—8x+15=0

SOLUTION
Equation Discriminant Solution(s)
ax*+bx+c=0 b* —4ac x =— b+ /b>— 4ac

2ac
a.x>—8x+17=0 (8)>-4(1)(17)=—4 Two imaginary: 4 + i
b.x*-8+16=0 (-8)2—-4(1)(16)=0 One real: 4
b.x*-8+15=0 (-8)?—4(1)(15=0 Tworeal: 3,5
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U300 U for Exampled

Find the discriminant of the quadratic equation and give
the number and type of solutions of the equation.

4, 2x*+4x—-4=0

SOLUTION

Equation Discriminant Solution(s)

ax* +bx+c=0 b?> —4ac x == b/ B>~ dac
22 +4x—-4=0 42 —4(2)(-4) Two real s%zlcutions

= 48
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Use the Quadratic Formula and Discriminant

GUIDED PRACTICE Eeti@d.eind

5. 3x2+12x+12=0

SOLUTION
Equation Discriminant Solution(s)
ax*+bx+c=0 b2 — 4ac X =— bin2—4ac
2ac
382+ 12x+12=0 122-4(12)(3)
_ 0 One real solution
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G U I D E D P RACTI C E ._,,-': for Example 4 Use the Quadratic Formula and Discriminant

6. 8x’=9x-11

SOLUTION
Equation Discriminant Solution(s)
ax*+bx+c=0 b2 — 4dac X =— bin2—4ac
2ac
8x°—9x +11=0 (—9)>—4(8)(11)
— 971 Two i_maginary
solutions
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Use the Quadratic Formula and Discriminant

GUIDED PRACTICE Eeti@d.eind

7. Tx*—2x=5
SOLUTION
Equation Discriminant Solution(s)
ax* +bx+c=0 b* —4ac x = b/ dac
2ac
Ix*=2x-5=0 (-2)*—4(7)(-5) Two real solutions

= 144
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G U I D E D P RACTI C E ._,,-': for Example 4 Use the Quadratic Formula and Discriminant

8. 4x?+3x+12=3-3x

SOLUTION
Equation Discriminant Solution(s)
ax’* +bx+c=0 b> —4ac x = b~/ b~ 4ac
, 2ac
A+ 6x+9=0 (6)* —4(4)(9) Two imaginary
=_108 solutions
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Use the Quadratic Formula and Discriminant

GUIDED PRACTICE Eeti@d.eind

9. 3x—-5x2+1=6-"Tx

SOLUTION
Equation Discriminant Solution(s)
ax*+bx+c=0 b2 — 4dac X =— bin2—4ac
2ac
—5x°+4x-5=0 (4)? —4(=5)(-5)
~0 One real solution

http://lwww.classzone.com/cz/books/algebra_2_ 2011 na/book_home.htm



Use the Quadratic Formula and Discriminant

DN  Solve a vertical motion problem

Juggling

A juggler tosses a ball into the air. The ball leaves the
juggler’s hand 4 feet above the ground and has an
initial vertical velocity of 40 feet per second. The
juggler catches the ball when it falls back to a height
of 3 feet. How long is the ball in the air?

SOLUTION

Because the ball is thrown, use the model /1 =-16/2 +
vot + hy. To find how long the ball is in the air, solve for
t when /1 = 3.
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Use the Quadratic Formula and Discriminant

2GUIHRY  Solve a vertical motion problem

=168+ vyt + I Write height model.
=16 +40r+ 4 Substitute 3 for £, 40 for v,,
and 4 for h,.
0=-162+40t+ 1 Write in standard form.

t =—40+ J402— 4(=16)(1) Quadratic formula
2(—16)

A 40i3\2/ 1664 Simplify.

f=—-0.0250r= 2.5 Use a calculator.
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. . Use the Quadratic Formula and Discriminant
@ Solve a vertical motion problem

ANSWER

Reject the solution — 0.025 because the ball’s time in
the air cannot be negative. So, the ball is in the air for
about 2.5 seconds.
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G U I D E D P RACTIC E ) fOI’ Example 5 Use the Quadratic Formula and Discriminant

10. What If? In Example 5, suppose the ball leaves
the juggler’s hand with an initial vertical velocity
of 50 feet per second. How long is the ball in the
air?

SOLUTION

Because the ball is thrown, use the model /1 =16/ +
vot + hy. To find how long the ball is in the air, solve for
t when /= 3.
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Use the Quadratic Formula and Discriminant

EEY TG0 for Example 5

h=-168+ vyt + hy Write height model.

3=—16+50t+4 Substitute 3 for 4, 50 for v,,
and 4 for h,.

0=—-16F+40r+1 Write in standard form.

t =—50+ J502— 4(= 16)(1) Quadratic formula
2(—16)

A 50i3\2/2564 Simplify.

f=—-0.01ort= 3.1 Use a calculator.
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. G U I D E D P RACTI C E ‘-;: for Example 5 Use the Quadratic Formula and Discriminant

ANSWER

Reject the solution — 0.01 because the ball’s time in
the air cannot be negative. So, the ball is in the air for
about 2.5 seconds.
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