Exercises

—Vocabulary and Core Concept Check
1. VOCABULARY When is a residual positive? When is it negative?

2. WRITING Explain how you can use residuals to determine how well a line of fit models a data set.
3. VOCABULARY Compare interpolation and extrapolation.

4. WHICH ONE DOESN'T BELONG? Which correlation coefficient does not belong with the other three?
Explain your reasoning.

r= —0098 r=0.96 r= —0.09 r=0.97

Monitoring Progress and Modeling with Mathematics

In Exercises 5-8, use residuals to determine whether 10. ANALYZING RESIDUALS Month Ticket
the model is a good fit for the data in the table. The table shows the x ! -
. . I y
Explain. (See Examples I and 2.) approximate numbers y
5 C4r—5 (in thousands) of movie 1 27
nYEw tickets sold from January 2 28
4 3 ) ] 0 ) ) 3 4 to June for a theater. In the 3 36
x| - B B B table, x = 1 represents
—-18| —-13|—-10| =7 | =2 | O | 6 | 10 | 15 January. The equation 4 28
y = 1.3x + 27 models the 5 32
6. y=6xt+4 data. Is th'e model a good 6 35
fit? Explain.

vyl 13 1423|2631 |42 45 52 e In Ex?rmses 11—.14, use a graphing calculator to.ﬁnd an
equation of the line of best fit for the data. Identify and
interpret the correlation coefficient.

1.

8| -6 4| -2/ 02463 O] 1] 213 |4]5]6]7
y 9 105 |8 |-1]1|-4|-12 -7 y| 8| S| —2]-1j-1}j2]5]8
8. y=—-05x—-2 12

4 6 8 | 10 | 12 14 16 | 18 | 20 y| 17 7 8 1 5|22 -8
-1|-3|-6|—-8|—-10|—-10|—-10| =9 | =9

B —15 =10 =5 0 | 5 10 15 20
9. ANALYZING RESIDUALS The table shows the growth
y (in inches) of an elk’s antlers during week x. The y| 4| 2 7 16 | 22 | 30 | 37 | 43
equation y = —0.7x + 6.8 models the data. Is the
model a good fit? Explain. 14
: 5 6 7 8 9 |10 | 11| 12
Week, X 1 2 3 4 5 y 12 -2 8 3 —1| -4 6 0

Growth,y | 6.0 | 55 | 47 | 39 | 33
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ERROR ANALYSIS In Exercises 15 and 16, describe
and correct the error in interpreting the graphing
calculator display.

LinReg
y=ax+b
a=-4 .47
b=23.16
r2=.9989451055
r=-.9994724136

An equation of the line of best fit
isy=23.16x— 4.47.

"X
X

The data have a strong positive
correlation.

17. MODELING WITH MATHEMATICS The table shows the
total numbers y of people who reported an earthquake

x minutes after it ended. (See Example 3.)

a. Use a graphing Minutes, | People,
calculator to find = y
an equation of the
line of best fit. Then 1 10
plot the data and 2 100
graph the equation 3 400
in the same
viewing window. 4 900

b. Identify and > 1400
interpret the 6 1800
correlation 7 2100
coefficient.

c. Interpret the slope and y-intercept of the line
of best fit.

18. MODELING WITH MATHEMATICS The table shows
the numbers y of people who volunteer at an animal

shelter on each day x.

Day,x |1 |2|3 4|56 7

8

People,y | 9 | 5 |13 1110|1119

12

a. Use a graphing calculator to find an equation of
the line of best fit. Then plot the data and graph

the equation in the same viewing window.

b. Identify and interpret the correlation coefficient.

c. Interpret the slope and y-intercept of the line of

best fit.

19.

20.

MODELING WITH MATHEMATICS The table shows
the mileages x (in thousands of miles) and the selling
prices y (in thousands of dollars) of several used
automobiles of the same year and model.

(See Example 4.)

Mileage, x | 22 | 14 | 18 | 30 8 24
Price, y 16 | 17 | 17 | 14 | 18 | 15

a. Use a graphing calculator to find an equation of
the line of best fit.

b. Identify and interpret
the correlation
coefficient.

c. Interpret the slope
and y-intercept of
the line of best fit.

d. Approximate the mileage of an automobile that
costs $15,500.

e. Predict the price of an automobile with 6000 miles.

MODELING WITH MATHEMATICS The table shows the
lengths x and costs y of several sailboats.

a. Use a graphing

calculator to find an Length Cost
. . (thousands
equation of the line (feet), i dlEra)
of best fit. X P !
b. Identify and interpret 27 94
the correlation
coefficient. 18 36
2
c. Interpret the slope > 58
and y-intercept of the 32 123
line of best fit. 18 60
d. Approximate the cost 26 87
of a sailboat that is 36 145

20 feet long.

e. Predict the length of a sailboat that costs
$147,000.

In Exercises 21-24, tell whether a correlation is likely
in the situation. If so, tell whether there is a causal
relationship. Explain your reasoning. (See Example 5.)

21.

22.

23.

24,

the amount of time spent talking on a cell phone and
the remaining battery life

the height of a toddler and the size of the toddler’s
vocabulary

the number of hats you own and the size of your head

the weight of a dog and the length of its tail
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25.

26.

27.

OPEN-ENDED Describe a data set that has a strong
correlation but does not have a causal relationship.

HOW DO YOU SEE IT? Match each graph with its
correlation coefficient. Explain your reasoning.

/ “he
-5 / 5 —1 9
~ | ~
-4 -2
c 5 d. 10
_glh N 225....;:‘/./A..25
= =
r=20 B. r=0.098

C. r=-097 D. r=0.69

ANALYZING RELATIONSHIPS The table shows the

grade point averages y of several students and the

numbers x of hours they spend watching television
each week.

a. Usle algraphn;g d Hours, | Grade point
ca cu.ator to fin . an P average, y
equation of the line
of best fit. Identify 10 3.0
and interpret the 5 34
correlation coefficient.

3 3.5

b. In'terpret the slope .and 12 27
y-intercept of the line
of best fit. 20 2.1

¢. Another student 15 2.8
watches about 8 3.0
14 hours of 4 37
television each week. { 5
Approximate the 6 >

student’s grade
point average.

d. Do you think there is a causal relationship
between time spent watching television and grade
point average? Explain.

28.

29.

30.

31.

MAKING AN ARGUMENT A student spends 2 hours
watching television each week and has a grade

point average of 2.4. Your friend says including this
information in the data set in Exercise 27 will weaken
the correlation. Is your friend correct? Explain.

USING MODELS Refer to Exercise 17.

a. Predict the total numbers of people who reported
an earthquake 9 minutes and 15 minutes after
it ended.

b. The table shows the actual data. Describe the
accuracy of your extrapolations in part (a).

15
3200

Minutes, x 9
2750

People, y

THOUGHT PROVOKING A data set consists of the
numbers x of people at Beach 1 and the numbers y of
people at Beach 2 recorded daily for 1 week. Sketch
a possible graph of the data set. Describe the situation
shown in the graph and give a possible correlation
coefficient. Determine whether there is a causal
relationship. Explain.

COMPARING METHODS The table shows the numbers
y (in billions) of text messages sent each year in a
five-year period, where x = | represents the first year
in the five-year period.

Year, x 1 2 3 4 5

Text messages
(billions), y

241 | 601 | 1360 | 1806 | 2206

a. Use a graphing calculator to find an equation
of the line of best fit. Identify and interpret the
correlation coefficient.

b. Is there a causal relationship? Explain
your reasoning.

c. Calculate the residuals. Then make a scatter plot
of the residuals and interpret the results.

d. Compare the methods you used in parts (a) and
(c) to determine whether the model is a good fit.
Which method do you prefer? Explain.

(— Maintaining Mathemafical PrOfiCiencY Reviewing what you learned in previous grades and lessons

Determine whether the table represents a linear or nonlinear function. Explain. (Section 3.2)
32. 5 6 7 8 33. 2 4 6 8
—4 4 —4 4 13 8 3 -2
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