TEKS

AR.2B  C(lassify a func-
tion as linear, quadratic,
cubic, and exponential
when a function is repre-
sented tabularly using fi-
nite differences or common
ratios as appropriate.

AR.2D Determine

a function that models
real-world data and math-
ematical contexts using
finite differences such as
the age of a tree and its
circumference, figurative
numbers, average velocity,
and average acceleration.

MATHEMATICAL
PROCESS SPOTLIGHT

AR.1A  Apply mathe-
matics to problems arising
in everyday life, society,
and the workplace.

ELPS

5B Write using
newly acquired basic vo-
cabulary and content-based
grade-level vocabulary.

VOCABULARY

quadratic function, finite
differences, maximum,
minimum

MATERIALS

¢ color tiles
e square-inch grid paper
or chart paper

STRATEGIES FOR
SUCCESS

If students have difficul-
ty creating rectangles or
visualizing the area or
perimeter of the sandbox,
use square-inch grid paper
as a template or outline
on which students can
organize the color tiles to
create rectangles. Perim-
eter can be traced out on
the paper and counted.
Area can be counted from
the tiles themselves using
skip-counting or multipli-
cation of rows and col-
umns.

ENGAGE ANSWER:
Possible answers: 3 ft. by 15 ft.,
4ft. by 14 ft.,...9 ft. by 9 ft.
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Modeling with Quadratic
Functions

' FOCUSING QUESTION How can you use finite differences to construct a

C quadratic model for a data set?

LEARNING OUTCOMES

I can use finite differences or common ratios to classify a function as linear, qua-
dratic, or exponential when I am given a table of values.

I can use finite differences to write a quadratic function that describes a data set.

I can apply mathematics to problems that I see in everyday life, in society, and
in the workplace.

ENGAGE

Mrs. Hernandez wants to con-
struct a rectangular sandbox for
her niece and nephew. She has
36 feet of lumber to use as the
border. What are some possible
dimensions that Mrs. Hernan-
dez could use to construct the
sandbox?
See margin.

EXPLORE

Use color tiles to build rectangles that represent a sandbox with a perimeter of 36.
Recall that the area of a rectangle can be found using the formula A = [w and the
perimeter of a rectangle can be found using the formula P = 2(I + w). Record the
dimensions and the area of each rectangle in a table like the one shown. When you
make your table, list the rectangles with widths in order from least to greatest.

CHAPTER 1: ALGEBRAIC PATTERNS

5. For a quadratic function,

®  The value of c is the
y-coordinate of the
y-intercept, (0, c).

o The second difference
is equal to 2a.

o The first difference be-
tween the y-values for
x=0and x =1 is equal
toa+b.

Work backwards in the ta-

ble to reach the row when

x = 0. See table page 89.
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+1<
+1<
+1<
+1<

sample data: 2. See bottom of page 88.
5. See bottom of pages 88-89.
AREA
L) ‘ LG ) ‘ (SQ.IN.) 6. See bottom of page 89.
+1¢( z ;i ;2 >+ 5 -2 7. Data set:
+1( 5 3 o5 > +9 $ -2 domain: whole numbers,
+1¢( 5 = 72 > +7 $ -2 1<x<17; range: {17, 32,
+1¢ 7 . 77 > +5 $ -2 45, 56, 65,72, 77, 80, 81}
+1¢ > +3 .
#1{ 8 10 80 $ a1 >-2 Function:
#1{ 9 9 81 $a -2 domain: all real numbers;
Ry 10 8 80 $ .3 -2 range: y < 81
1] 7 77 >-2 .
+1( = E = -5 $ .2 The domain and range of
+1( 13 5 65 >-7 S -2 the data set are subsets of
+1 ¢ % y; 56 ) -9 $ -2 the domain and range of
+1( 5 3 45 ) -1 S -2 the function rule.
+1{ >-13 .
16 2 32 The domain and range of
the data set are limited
What do you think a scatterplot of area versus width for your set of rectangles to whole numbers, but
would look like? . L I the domain and range of
Answers may vary. Possible response: The graph will increase until the the function rule include
width reaches 9 inches and then the graph will decrease. dditional real b
Sketch a scatterplot of area versus width for your set of rectangles. adaitional real numbers.
See margin for graph. 8. A sandbox with dimen-
Based on the shape of your graph, what type of function best models the data? SZ,OnS Of 9f eet by 9f eet
Quadratic gives an area of 81 square
feet, the maximum area of
Calculate the finite differences between the width and the area. Do the data a sandbox with a perimeter
appear to be linear or quadratic? How do you know? Of 36 feet,
The data appear to be quadratic since the first differences are not con-
stant but the second differences are constant. See table above. An area of 81 square feet
Use the patterns in the finite differences to write a function rule that describes is the largest value of the
;?e)data fet-w area in the table.
X) = =x? + 18x
See margin for solution. The vertex of the graph, (9,
Use a graphing calculator to graph the function rule over the scatterplot. What 81), represents the width
do you notice about the function rule and the scatterplot? that generates the largest
The graph of the function rule connects each of the data points. A vai
See margin for graph. area. The ordere pair (9,
Compare the domain and range of the data set and the domain and range of the 81) rep r?sents a width of
function rule. How are they alike? How are they different? 9 feet with an area of 81
See margin. square feet.
What dimensions will give Mrs. Hernandez a sandbox with the greatest area?
Use the table and graph to justify your answer.
See margin
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-1+b=17 BT R - (7—7—7—)1@1?0)(793‘?17) 1(1913?101)11777*‘ *******
WIDTH LENGTH  AREA b=18 i L e L T B e
(IN.) (IN.) N
o 18 (0]
> +17> ,
1 17 17 S
> +15> ) 2a=-2
2 16 32 > +13 =-7
-2 5=
3 15 45 |+
4 14 56




9. No, because the x-values
represent the width of a
rectangle and the y-values
represent the area of a
rectangle. You cannot have
a rectangle with a width of
0 feet or an area of 0
square feet.

10. 36=2[+2w
36+2=21+2+2w+2
18=1+w
[=18—w

The length and width
must add up to 18, so the
length is the difference
between 18 and the width.

M. A=lw=(18 -w)w

If you use x to represent
the width, w, and f(x) to
represent the area,
A: flx) = (18 —x)x

flx)=(18 —x)x =

18x — x? = —x? + 18x,
which is the same as the
function rule generated
from finite differences.
The two equations are
equivalent.

REFLECT ANSWERS:

Confirm that the second finite
differences are constant. If they
are, then work backward in the
table, if necessary, to identify
function values for x = 0 and

x = 1. Use the patterns in the
table to identify the values of
a, b, and c to write a quadratic
function in standard (polyno-
mial) form, f(x) = ax? + bx + c.

b = 18, which is half of the
perimeter of 36. The perime-
ter is divided in half because
the perimeter of a rectangle is
twice the sum of the length and
width.

a =—1 because the parabola
needs to be reflected vertically
in order to generate a maxi-
mum height instead of a mini-
mum height.

9.  Are the x-intercepts of the function included in your data set? Why or why not?
See margin.

10. The perimeter of a rectangle is found using the formula P = 2 + 2w. If you know
the perimeter is 36 feet, how are the length and width related?
See margin.

1. Use the relationship between the length and width of a rectangle with a fixed
perimeter to write an equation for the area of the rectangle, A = [w. How does
this equation compare with the function rule that you generated from finite
differences?

See margin.

How can you determine a quadratic function model for a data set?
See margin.

How do the parameters obtained from finite differences relate to the
data set being modeled?
See margin.

¢ EXPLAIN

Quadratic function mod- [ gfy— ‘
els can be used to repre- || G -(9;
sent sets of mathematical R o

and real-world data. A
quadratic function has
several key attributes
that are important to
consider when using and
interpreting models that
are based on quadrat- | i |  /
ic functions. The graph | | -

of the quadratic func- |
tion, which is a parabo- | / 1
la, helps to explain how | |/ @ @ |
these attributes relate to  |——2 0(0'10) - — :
the quadratic function o eintercept
model. _ -
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ELL SUPPORT

Asking students to write using newly acquired basic
vocabulary and content-based grade-level vocabulary
(ELPS c(5)(b)) helps English language learners make con-
nections among vocabulary terms and important mathe-
matical ideas. Students encountered quadratic functions
in Algebra 1 and are using finite differences to deepen
their understanding of how to use quadratic functions to
model real-world phenomena. Writing with previous and
new vocabulary terms helps students merge these ideas
while they are learning the English language.
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The vertex of the parabola represents the data values that gen- ~ Watch Explain and
.. . You Try It Videos

erate a minimum or maximum value. In the case of the sandbox

problem, the vertex reveals the width, or x-coordinate, that gener-

ates the maximum area, or y-coordinate. No other x-value in this

model will generate a function value greater than the y-value of

the vertex.

The axis of symmetry is a vertical line that represents the divid-
ing line between the part of the parabola with increasing y-values
and the part of the parabola with decreasing y-values. The axis of symmetry passes
through the vertex.

The x-intercepts represent the points with function values that are equal to 0.

In the sandbox problem, you can identify the vertex, axis of symmetry, and x-inter-
cepts from the table of values.
The vertex is the row containing the greatest function value, or the greatest area.

The axis of symmetry is represented by the x-value in the row where the function
values change from increasing from row to row to decreasing from row to row.

The x-intercept is a row in which the function value is 0.

WIDTH ‘ LENGTH AREA

(IN.) (IN.) (SQ.IN.)

x-INTERCEPT
+1 <

>+17
. < 1 17 17 >+15>_2
2 16 32 pa

+1 < >+13
< 3 15 45 >+11>'2
" < 4 14 56 > >-2
" < 5 13 65 >+9 >-2
" < 6 12 72 >+7 >-2
" < 7 n 77 >+5 >-2
“ 8 10 80 ? 2

+1 < +1 AXIS OF
1 { g 2 il S1 (7 SYMMETRY

< 10 8 80 2
“ < n 7 77 3 2
o < 12 6 72 N 2
“ < 13 5 65 7 2
+1 < 14 4 56 ? 2
“ < 15 3 45 M 2
" 16 ) 32 o 2

" < 17 1 17 o
2
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You can use the values of the key attributes of a quadratic function in order to inter-
pret the model. In the sandbox problem, the function f(x) = —x* + 18x models the data
set. The vertex of this function, (9, 81), reveals that a width of 9 feet generates a max-
imum area of 81 square feet. All x-values to the left of the vertex represent the part of
the function where the area increases as the width increases. All x-values to the right
of the vertex represent the part of the function where the area decreases as the width
increases.

In the sandbox problem, the x-intercepts do not make sense. An x-intercept of (18, 0)
means that when the width of the sandbox is 18 feet, the area of the sandbox is 0 square
feet. A rectangle cannot have an area of 0 square feet. The x-intercepts represent do-
main restrictions on the function model when it is applied to the situation.

DOMAIN

x€R
(ALL REAL NUMBERS)

0<x<18
SITUATION (INCLUDES WHOLE AND O0<y<8l
REAL NUMBERS)

FUNCTION y <8l

In the real world, you cannot have lengths that are negative or 0; they must be positive
numbers. When using color tiles to represent the situation, you are further limiting
the domain to only whole numbers. But in reality, Mrs. Hernandez could create a
sandbox with fractional side lengths, such as 3.5 feet by 14.5 feet. Such a sandbox has
a perimeter of 36 feet and meets the criteria of the problem.

MODELING WITH QUADRATIC FUNCTIONS

Real-world data rarely follows exact patterns, but you
can use patterns in data to look for trends. If the data
set has a constant or approximately constant second
finite difference, then a quadratic function model may
be appropriate for the data set.

The domain and range for the situation may be a sub-
set of the domain and range of the quadratic function
model.
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EXAMPLE 1

A ball is thrown from the top of a building. The table below shows the height of a
ball above the ground at one-second intervals. Determine whether the set of data rep-
resents a linear, quadratic, or exponential function.

TIME IN HEIGHT IN
SECONDS, x | METERS, f(x)
0 100
1 105.1
2 100.4
3 85.9
4 61.6
5 275

STEP1 Determine the finite differences in values of x and values of f(x).

Ax=1—0=l<
Ax=2-1=1 <
Ax=3—2=1<
Ax=4—3=1<

Ax=5-4=1 <

TIME IN HEIGHT IN
SECONDS, x | METERS, f(x)
0 100
1 105.1
2 100.4
3 85.9
4 61.6
5 27.5

D Af)=105.1-100 = 5.1

D Af() =100.4 - 105.1 =47
) Af(x) =859 - 1004 =145
) Af(x) = 61.6 - 85.9 =243

D Afx) =27.5-61.6 =-34.1

1.7 ¢« MODELING WITH QUADRATIC FUNCTIONS
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Y

ADDITIONAL
EXAMPLES

Determine whether the sets
of data represent a linear,
quadratic, or exponential
function.

1.

x 15 4 5 6

/B 42 | -03|-4.8|-93 | -13.8

Linear

2.

-4.12 | 12.54 | 32.98 | 47.15 | 125.77

None
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ADDITIONAL
EXAMPLES

Determine whether the sets
of data represent a linear,
quadratic, or exponential
function.

1.

49.1 | 58.7 | 74.7 | 971

Quadratic

2.

X 1 2 5 4 5

/Bl 49 |59 | 71 |85 [10.2

Exponential

94

STEP 2

STEP 3

STEP 4

Determine the ratios between successive values of f(x).

TIME IN HEIGHT IN
SECONDS, x | METERS, f(x)
o 100 Y, _ 1051 _
Ax=1—o=1< Vo~ 100 L1051
1 105.1 Y, _ 1004 _
Ax=2—1=1< yn1‘105.1~0'955
2 100.4 Y, _ 859 _
Ax=3-2=1 < V. " 7004~ 0-8%
3 85.9 Y, 616 _
Ax=4—3=1< Yo~ 59 ~ 0717
4 61.6 L 275 _
Ax=5—4=1< Vo 616 - 0440
5 27.5

Determine the second finite differences in the f(x) values.

TIME IN HEIGHT IN
SECONDS, x | METERS, f(x)

(0] 100
Ax=1—0=l< paes

1 105.1 )98
Ax=2—1=1< >,4‘7

2 100.4 )98
ar=3-2=1¢ 145

3 85.9 08
ax=4-3=1 D243

4 61.6 >-9.8
Ax=5—4=1< >—34.l

5 27.5

Determine whether the finite differences or the ratios between
successive values of f(x) are approximately constant.

The first finite differences range in value from 5.1 to -34.1. This is a
wide range, so the first finite differences are not approximately con-
stant.

The ratios between successive values of f(x) range from 0.446 to 1.051.
This is also a wide range, so the ratios between successive values of
f(x) are not approximately constant.

The second finite differences are all -9.8 and are constant.

The set of data represents a quadratic function, rather than a linear or exponential
function, because the differences in x are constant and the second finite differences in

f(x) are constant.
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A softball pitcher throws a ball to her catcher. The ball’s path is tracked in the table.

HORIZONTAL

L DISTANCE _ | e TN P,
IN FEET, x )
5 5.6
10 8.4
15 10.4
20 1.6
25 12

Determine whether the relationship is linear, exponential, or quadratic.
See margin.

EXAMPLE 2
4

The total amount in a savings account is shown in the table. Determine whether the
interest that is being earned in the savings account follows a linear, quadratic, or ex-
ponential function.

1-YEAR INTEREST IN
INTERVAL, x | DOLLARS, f(x)
(0} 500
1 530
2 561.80
3 595.51
4 631.24

1.7 ¢« MODELING WITH QUADRATIC FUNCTIONS

YOU TRY IT! #1 ANSWER:
The set of data represents a
quadratic function because the
finite differences in x and the
second finite differences in f(x)
are both constant.

INSTRUCTIONAL HINT

As students are learning to
model real world scenarios
with linear, exponential,
and quadratic functions,
ask them to predict what
kind of function the sce-
nario might use before
they test the data. Key
words like percent and
interest might steer stu-
dents toward exponential
functions. Scenarios that
mention a constant rate of
change might suggest a
linear function.
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STEP1 Determine the finite differences in values of x and values of f(x).

1-YEAR | INTEREST IN
INTERVAL, x | DOLLARS, f(x)
0 500
) Afx) = 530 - 500 = 30
1 530
 Af(x) =561.80 - 530 = 31.80
2 561.80
 Aftx) =595.51 - 561.80 = 33.71
3 595.51
) Af(x) = 631.24 - 595.51 = 35.73
4 631.24

The differences in the x-values are constant and the first finite differ-
ences in the values for f(x) range from 30 to 35.73.

STEP 2 Determine the ratios between successive values of f(x).

1-YEAR INTEREST IN
INTERVAL, x | DOLLARS, f(x)
0 500 Y, 530 _
>y,,.l‘ﬁm ~1.06
1 530 Y, _561.80 _
>y7,.1 =530 - 106
2 561.80 Y, _ 59551 _
7.~ 561.80 - 061
3 595.51 Y, _ 631.24 _
>yn,1 “ 5551 - 0%
4 631.24

The ratios between successive values of f(x) are approximately 1.06. These values
are all close together, so the ratios between successive values of f(x) are approxi-
mately constant, and the data set represents an exponential function.
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The total amount in a savings account is shown in the table. Determine whether the
interest that is being earned in the savings account follows a linear, quadratic, or ex-
ponential function.

1-YEAR TOTAL AMOUNT
INTERVAL, x | INDOLLARS, f(x)
0 750
1 780
2 810
35 840
4 870

Answer: The data set represents a linear function because the finite dif-
ference in x and the first finite difference in f(x) is constant.

Q/ EXAMPLE 3

Possum Kingdom Lake in Palo Pinto County, Texas, was the setting for a world-class
cliff diving in 2014. The champion diver’s approximate position during the dive is
recorded in the table.

DISTANCE HEIGHT
AWAY FROM | ABOVE THE

THE CLIFF IN WATER IN
METERS, x METERS, f(x)

(0} 27

1 281
2 27.4
5 24.8
4 20.0
5 12.9

Data Source: Redbullcliffdiving.com
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INSTRUCTIONAL HINT

Justification of why a data
represents a specific type
of function is important for
students to demonstrate
mastery of the concept.
Have students write com-
plete sentences with expla-
nations of their answers.

ADDITIONAL
EXAMPLES

Turn back to pages 93 and
94. Write the functions
for each of the Additional
Examples.

pg. 93, AE 1:
y=-4.5x+13.2

pg- 93, AE 2:
none

pg. 94, AE 1:
y=3.2x*-4.1x+50

pg- 94, AE 2:
y=41(1.2)
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Use the data set to generate a quadratic function that best models
the data.
Use the table to estimate the height of the cliff, the height of the
diver at his highest point, and his distance from the cliff when he
entered the water.
STEP1 Determine the finite differences in x-values and the second
finite differences in the values of f(x).
DISTANCE HEIGHT
AWAY FROM | ABOVE THE
THE CLIFF IN WATER IN
METERS, x | METERS, f(x)
(0] 27
Ax=1—0=1< >+1_1
1 2811 )18
Ax=2—1=1< >_0,7
2 27.4 >_1,9
Ax=3—2=1< >—2.6
3 24.8 >,2,2
Ax=4—3=1< >,4_g
4 20.0 D23
Ax=5—4=1< >,7.1
5 12.9
TECHNOLOGY
INTEGRATION STEP 2  Calculate the average of the second finite differences and use
Have students use a graph— this value to determine a in your quadratic function model,
: =ax?+bx +c.
ing calculator or app to foo = axtxbre
graph the scatterplot of the
. -1.8-19-22-23
given data and the func- 20 = —— e =205
tion. Then, explore various
points on the function us-
. : . Soa=-1.025
ing tools to find intercepts,
maximum and minimum STEP 3  Calculate the value of b.
points, and other data
points along the path of the The difference between the values of f(x) for x =0 and 1 is (a + b).
diver from Example 3 and )
the baseball from the Addi- L0 b1
tional Example above. b=2125
98 CHAPTER 1: ALGEBRAIC PATTERNS
ADDITIONAL EXAMPLES HEIGHT

TIME IN ABOVE

The data set below represents the height of a baseball, f(x), over time in seconds, x. SECONDS, x GROUND

IN FEET, f(x)

1. Use the data set to generate a quadratic function that best models the baseball’s path.
flx) =-16.45x* + 154.25x + 2.5

2. Use the table to estimate the height of the ball when it was hit, the highest point in the 1 140.3
ball’s path, and the time when the ball will hit the highest point.
2 2453
According to the quadratic function model, the ball was 2.5 feet off the ground when it was hit. The
highest point in the ball’s path was about 364 feet around 4.7 seconds. 3 3117
4 353.9
5 360.1
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STEP 4 Determine the value of c.
The value of f(0) = c. f(0) =27, so ¢ =27.

STEP5  Substitute the values of 4, b, and ¢ into the general form to
determine the function model.

The quadratic function model is f(x) = — 1.025x* + 2.125x + 27.
Using the table, the top of the cliff must have been about 27 meters above the water.

The highest point of the dive was a little more than 28 meters, and the diver entered
the water at a distance of a little more than 6 meters from the cliff.

A study compared the speed x (in miles per hour) and the average fuel economy f(x)
(in miles per gallon) for cars. The results in 10 mile per hour increments over 20 mph
are shown in the table.

TS, | e | SRR NCE
INTERVAL, x GALLON, f(x)

0 20 24.5

1 30 28.0

2 40 30.0

5 50 30.2

4 60 28.8

5 70 25.8

Use the data set to generate a quadratic model. Use your model to predict the fuel
economy at 80 miles per hour.
See margin.
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YOU TRY IT! #3 ANSWER:
flx)=-0.8125x* + 4.3125x +24.5

According to the quadratic
function model, a car would get
approximately 21.125 miles per
gallon driven at 80 miles per
hour.
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Z PRACTICE/HOMEWORK

For questions 1-6 determine whether the set of data represents a linear, quadratic, or
exponential function.

1. [HEEEEE) 2. IEERREC . HEEENECE
1 7 1 -4 1 -13
2 16 2 -1 2 -28
3 27 15 2 3 -45
4 40 4 5 4 -64
5 55 5 8 5 -85
Quadratic Linear Quadratic
+EEEEEDE $-EEEEECE - EEEECE
1 2 1 -4 1 0.2
2 4 2 -6 2 0.04
5 8 3 -6 5 0.008
4 16 4 -4 4 0.0016
5 32 5 (0] 5 0.00032
Exponential Quadratic Exponential

For questions 7-12 use the data set to generate a quadratic function that best models the data.

7. IEREE s. IEEENEE 9.
1 5 1 2 1 -12
2 12 2 2 2 -20
5 27 3 0 5 -24
4 48 4 -4 4 =24
5 75 S -10 5 -20
f(x) = 3x? f(x) = -x?+ 3x f(x) = 2x? - 14x
10.E: y = f(x) . E y =f) 2. EEREECH
1 8.5 1 1 1 6
2 18 2 -8 2 28
3 28.5 3 -23 3 58
4 40 4 -44 4 926
5 52.5 5 -71 5 142
f(x) = 3x? +8x f(x) = -3x+ 4 f(x) = 4x*+10x - 8
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For questions 13 and 14, use the following information.

SCIENCE

The Texas Department of Public Safety can use the length of skid marks to help de-
termine the speed of a vehicle before the brakes were applied. The quadratic function

2
that best models the data is f(x) = ;C—4 where x represents the speed of the vehicle and
f(x) is the length of the skid mark. The speeds of a vehicle and the length of the corre-
sponding skid marks are shown in the table below.

SPEED OF A DISTANCE OF
VEHICLE IN MILES | THE SKID IN
PER HOURS, x FEET, f(x)
30 375
36 54
42 73.5
48 9
54 121.5
60 150

13. Use the table of data to determine the length of a skid mark of a vehicle that
was traveling at a speed of 72 miles when it applied the brakes.
216 feet

14. Use the table of data to determine how fast a vehicle was traveling if the length
of the skid mark was 24 feet.
24 miles per hour

For questions 15 - 17, use the following information.

SCIENCE

A ball is thrown upward with an initial velocity of 35 meters per second. The position
of the ball over time is recorded in the table below.

15. Use the data in the table to generate a B DISTANCE FROM
quadratic function that models the data. SECONDS, x THE GROUND IN
f(x) = -5x2 + 35x METERS, f(x)
0 0
16. Use the data in the table to find the
height of the ball after 7 seconds. ! Y
0 meters 2 50
17. Use the data in the table to determine 3 60
after how many seconds the ball will be 4 60
30 meters high.
1second and 6 seconds 5 50
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For questions 18 - 20, use the following information.

€| GEOMETRY
>

’

Judy wants to construct a rectangular pen for her puppy, but only has 56 feet of fenc-
ing to use for the pen. The table below shows the width, length, and area of different
size pens.

WIDTH (FT) ‘ LENGTH (FT) ‘ g

(SQ.FT.)
10 18 180
m 17 187
12 16 192
13 15 195
14 % 196
15 13 195
16 12 192

18. Use the data in the table to generate a quadratic function that models the data.
f(x) = -x* + 28x

19. Use the data in the table to determine the dimensions that would create a pen
with an area of 160 ft2.
8 feet and 20 feet

20. Use the data in the table to determine the area of a pen where one of the dimen-
sions measures 20 feet.
160 square feet
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