Chapter Parent Guide
5 Quadratic Functions

After studying real numbers for so long,
students have asked the question, Are there
unreal numbers?

The answer is yes, but they are called
complex numbers.

Quadratic functions are second-degree
equations. Chapter 5 reviews solving various
types of quadratic equations, building to the
use of the quadratic formula. Up until now,
all numbers inside the radical symbol of the
quadratic formula have been positive.
Taking the square root of a negative number
results in a complex number.

This chapter also introduces fitting a curve
to data and solving quadratic inequalities.
Lesson 5.1 introduces quadratic functions
and determines their minimum or maximum
value. Lesson 5.2 solves certain quadratic
equations by taking the square root of both
sides.

Lesson 5.3 reviews factoring quadratic
expressions. Lesson 5.4 uses completing the
square to solve a quadratic expression.
Lesson 5.5 uses the quadratic formula to
analyze the graph of a function and find the
real roots. Lesson 5.6 uses the discriminant
to classify a quadratic equation. It includes
how to perform operations on complex
numbers. Lesson 5.7 discusses using a
graphics calculator to fit a curve to a scatter
plot. Lesson 5.8 uses a graphics calculator to
solve quadratic inequalities.

This chapter prepares students for analyzing
exponential and logarithmic functions in
Chapter 6.

Go through the following activity with your
child to confirm an understanding of the
difference between quadratic and linear
functions.

PROBLEM FOR DISCUSSION (See textbook page 274)

Recall from Lesson 2.4 that the total stopping distance of a car on certain

types of road surfaces is modeled by the function

11 1

dx)= —x+ —Xx

10 19

where x is the speed of the car in miles per hour at the moment the hazard
is observed and d(x) is the distance in feet required to bring the car to a

complete stop.

1. Discuss the information in the paragraph at the bottom of page 274.

The information at the bottom of page 274 discusses whether or not
d(x) is a linear function or not. If d(x) is linear, then the stopping
distance for any speed would be proportional. This is not the case.
As the speed increases at a constant rate, the stopping distance
increases much faster. Therefore, it is not a linear relationship.

2. If the function were linear and a car traveling 20 miles an hour
requires 43 feet to come to a complete stop, how many feet would be
needed to come to a complete stop at 60 miles per hour?
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Chapter 5

49. a. The diagonal along one face is the hypotenuse of a right triangle with the other
two legs being edges of the cube.

a=3+3
at=2-3%
a=V18
a= 3\/5
a = 4.24 feet

b. The diagonal passing through the interior of the cube is the hypotenuse of a
right triangle with the other two legs being sides of length a and 3.
Then b* = o + 3°

PP =a*+9

¥=03V2)?2+9

B> =18+9

b=V27

b=3\V3

b = 5.20 feet
Lesson 5.3

32. 10n—n’=n-10—n-n
=n(10 — n)

47. 2x +x* — 24 = x> 4+ 2x — 24
= (x+ 6)(x — 4)

54, 2x> +3x+1=(2x+ D(x+ 1)

63. 6x> — 17x = —12
6x>—17x +12=0
(Bx—4)2x—3)=0
3x—4=0 or 2x—3=

3x =4 or 2x=3

_ 4 _3

x—g or x—j

72. 9x% = —6x — 1

9> +6x+1=0
Bx+1)>=0
3x+1=0
3x=—1

o=l



Chapter 5

100. Let the length of the shorter leg be x. Then the

longer leg has length x + 7.
x>+ (x+7)?=13°
x2 + x2 4 14x + 49 = 169
2% + 14x — 120 =0
2(x* + 7x — 60) = 0
2(x+12)(x —5) =0
x+12=0 orx—5=0
x= —12or x=5
The solution x = —12 does not make sense here so
the only solution is x = 5. The triangle has legs of
length 5 cm and 12 cm.

Lesson 5.4

12.

19.

38.

49.

x% — 14x
%(—14) =—7 o (=7} =49
x> — 14x + 49 = (x — 7)?

x?—5x—1=4-3x
x> —2x=5
x2—2x+<_72)2=5+(_72>2
(x—1)7=6
x—1=+Vs

x—1=-V6 orx—1=Ve
x=1—\/gor x=l+\/g

glx) = 3x2

g(x) = 3(x?)

glx) =3(x — 0240
The vertex is at (0, 0) and
the axis of symmetry has
the equation x = 0.

Let x be the length of the side of the
original square. If it is increased by 2 cm,
the new length is x + 2 cm.

A =30
(x +2)2 =30
x+2=+V30
x=—2t\/5

x+2=-V30 or x+2=V30
x=—2—V30 or x=—-2+V30

x= =75 or x=3.5
A negative length is not possible, so the original
square had sides of length —2 + V30 = 3.5 cm.
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Lesson 5.5

13.

25.

32.

37.

52.

(x—4)(x+5) =7
X+x—20=7
X +x—27=0
-1+ V12— 4(1)(—27)
2(1)

x:
o= —L=V109
2
P —ZV109 or P +ZV109

552 —2x—3=0
_ =(=2) = V(=2)" — 4(5)(=3)
x = 2(5)

_2+Ve4
X 10
_2=*8
=70
_2-38 _2+8
xX="75" O X= S5
x = —% or x=1
= __6_ = 3,2
N TE)) d y=3x +26x—18
=1 M y=3-1*+e(-1) - 18
y=—21
Thus, the equation for the axis of symmetry is x = —1, and the coordinates of the

vertex are (—1, —21).

d y=—2x2+3x—1
x=% " y= —2(%)24-3(%)—1

y=3

—

Thus, the equation for the axis of symmetry is x = %, and the coordinates of

31
the vertex are ( e 8)'

The depth of the rain gutter is the same as the amount of aluminum that is bent up
on each side, x. The width of the rain gutter will be 12 — 2x.

area = depth X width
Alx) =x- (12 — 2x)
18 = 12x — 2x°
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Lesson 5.6

16. 6 = 6 + 0i: 6 is the real part, 0 is the imaginary part.

36. 16 — 8x = —x’
x*—8x+16=0
b* — dac = (—8)* — 4(1)(16)
=064 — 64
=0
Since b? — 4ac = 0 the equation has 1 real solution.

X —8x+16=0
(x— 42 =0
x=4

49. 3+ i)+ (6 —2) = (3+6) + (i — 2i)
=9 —i

56. (2 — 4i)%> = (2 — 4i)(2 — 4i)
=2.(2— 4i) — 4i- (2 — 4i)
=4 — 8 — 8 + 165>

= —12 — 161
N2 2+2i . . 2+2i 2—1
70.(1+1)+—2+i—(1+1)-(1+1)+Z_H.-Z_l.

- S 2, 24202
1+1+1+1+(2+i)(2—i)

_ 2i+4—2i+4i— 2
4—2i+2— 7

=27+ %
=64 12,
=515t
79. Imaginary
41 Conjugate
b =g -
2 ' 2+ 3i
]
L]
T Real
-2 i 4 6 ea
HDY B
-n®2 3]
-4




Chapter 5

Lesson 5.7

14. y=ax’ + bx + ¢

(1,7): 7=a+b+c
(—2,4) 4=4a—-2b+c
(3, 19): 19=9a+3b+c¢

sl
[

y=x>+2x+4

a SR

p—

!
o S
)

22. a. Unit cubes Unit cubes Unit cubes
Cube with exactly with exactly with exactly
3 green faces 2 green faces 1 green face
2 8 0 0
3 8 12 6
4 8 24 24
5 8 36 54
6 8 48 96
b. n 8 12n—2) |  6(n—2)>
¢ 7 8 60 150
8 8 72 216
20 8 216 1944

23. k() =at’> + bt + ¢

(1, 19): 19=a+b+c
(2,21): 21=4a+2b+¢
(3,11): 11=9a+3b+¢

111][a] [19
421 |b|=|21
93 11 Lcl LI

al [—6
bl=] 20

Lcl L 5

h(f) = —6t> + 20t + 5




Chapter 5

29. h(t) = 16
—6t>+ 20t +5=16
—6t2+20t— 11 =0

=20 = V20% — 4(=6)(—11)
= 2(—6)
— =20 = V136
=12
=34 V34
3776

t=0.69ort=2.64

The object is 16 feet above the surface after 0.69 seconds and again after 2.64
seconds.

Lesson 5.8
244 _5
20 x+3x 9>0
24 A 5 _
x+3x 9

No real zeros.

Testx = 0, f(0) = -2,

5 —% 20 False
Therefore, —x* + 42

3 5> 0 has no solution.

X
0
3.
:" “‘
6| v
: LY
4l r “‘
2|s %
: 1
.
2 4 % |©
h 1

AG,1):12 —(5-3)%>+8=4

False
B(5,4):42 —(5—-3)>+8=4 False
C(5,6):62 —(5—-32+8=4 True

C is in the solution region.

2
3. y = —(x—%) +2
Test (0, 0):

02 —(O—%)2+2=Z—3True

y

N




Chapter 5

62. a. plx) >0
—0.1x*> + 8x — 50 >0
—0.1x> + 8x — 50 =0
_ —8+ V82— 4(—0.1)(—50)

—8 V44
—0.2
x=6.83 orx=73.17

X

X =

To make a profit, at least 7 bumper stickers must be sold.

b. p(x) > 100

—0.1x> + 8x — 50 > 100
—0.1x* + 8x — 150 > 0
—0.1x*> + 8x — 150 = 0

_ —8+ V82— 4(—0.1)(—150)

X

_ —8£2
=702
x=30o0orx =50

Yes, the profit is greater than $100 for 30 < x < 50.

p(x)
7\
75
50
25
J720 %0 60\ x

Examine the graph and note that points lie above the horizontal line
y = 100 for 30 < x < 50.



