
 
 
 
 
 
 
 

 
You can determine whether two sets of numerical data are related by graphing them as ordered pairs.  If the 
two sets of data are related, you may be able to use a line to estimate or predict values. 
 
A scatter plot is a graph that relates two different sets of data by displaying them as ordered pairs.  Most 
scatter plots are in the first quadrant of the coordinate plane because the data are usually positive numbers. 
 
You can use scatter plots to find trends in data.  The scatter plots below show the three types of relationships 
that two sets of data may have. 
 

 
 
PROBLEM 1:  MAKING A SCATTER PLOT AND DESCRIBING ITS CORRELATION 
1.  The table shows the altitude of an airplane and the temperature outside the plane. 

 
a) Make a scatter plot of the data. 
b) What type of relationship does the scatter plot show? 
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5-7 Scatter Plots 
and Trend Lines

A scatter plot is a graph that relates two sets of data. Plot each 
ordered pair on the graph at the right to make a scatter plot.

 1. (2, 3)

 2. (21, 22)

 3. (0, 2)

 4. (22, 0)

 Vocabulary Builder

 correlation  (noun) kawr uh LAY shun

Related Words: correlate (verb), relationship (noun), relate (verb), scatter plot (noun)

Definition: A correlation is a measure of the strength of a relationship between 
two quantities.

Example: The more a student studies, the higher the student’s grades tend to be. 
So, there is a correlation between time spent studying and grades.

 Use Your Vocabulary
Label each scatter plot positive correlation, negative correlation, or no correlation.

 5. 6.  7. 

y increases as x increases y decreases as x increases x and y are not related
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2.  Make a scatter plot of the data in the table below.  What type of relationship does the scatter plot show? 
 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
When two sets of data have a positive or negative correlation, you can 
use a trend line to show the correlation more clearly.  A trend line is a 
line on a scatter plot, drawn near points, that shows a correlation. 
 
 
You can use a trend line to estimate a value between two known data values or to predict a value outside the 
range of known data values.  Interpolation is estimating a value between two known values.  Extrapolation is 
predicting a value outside the range of known values. 
 
PROBLEM 2:  WRITING AN EQUATION OF A TREND LINE 
3.  Make a scatter plot of the data pairs (year, attendance).  Use a trend line to estimate the attendance at U.S. 
theme parks in 2019. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  
 
 



4.  Make a scatter plot of the data below.  Draw a trend line and write its equation.  Use the equation to 
approximate the revenue in 2019. 

 
 
 
 
 
 
 
5.  Do you think you can use your model to extrapolate the revenue in 2050? 
 
 
 
The trend line that shows the relationship between two sets of data most accurately is called the line of best 
fit.  A graphing calculator or computer program can compute the equation of the line of best fit using a 
method called linear regression. 
 
The technology also gives you the correlation coefficient, r, a number from -1 to 1 that tells you how closely 
the equation models the data. 
 
The nearer r is to 1 or -1, the more closely the data cluster around the line of best fit.  If r is near 1, the data lie 
close to a line of best fit with positive slope.  If r is near -1, the data lie close to a line of best fit with negative 
slope. 
 
PROBLEM 3:  FINDING THE LINE OF BEST FIT 
6.  Use an online linear regression calculator to find the equation of the line of best fit for the data in the table.  
Predict the cost of attending in the 2019-2020 academic year. 

 



 
Causation is when a change in one quantity causes a change in a second quantity.  A correlation between 
quantities does not always imply causation. 
 
PROBLEM 4:  IDENTIFYING WHETHER RELATIONSHIPS ARE CAUSAL 
In the following situations, is there likely to be a correlation?  If so, does the correlation reflect a causal 
relationship? 
 
7.  the number of loaves of bread baked and the amount of flour used 
 
 
8.  the number of mailboxes and the number of firefighters in a city 
 
 
9. the cost of a family’s vacation and the size of their house 
 
 
10.  the time spent exercising and the number of Calories burned 
 
 

 
 
 
  
 
 
 
 
 
 
 
 



 

Name	_________________________________________________________		 	 	 	 Period	________________	
5-7	Practice	Worksheet	
	
Find	an	equation	of	a	reasonable	trend	line	for	each	scatter	plot.	
1.		 	 	 	 2.			
	
	
	
	
	
	
	
	
	
	
	
	
	
	
3. 	 	 	 	 4. 	 	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
5.		Graph	the	data	in	the	table	below	for	the	body	length	of	a	panda.		Find	an	equation	for	a	trend	line	of	the	
data.		Use	the	equation	to	approximate	the	length	of	a	11-
month-old	panda.	

	
	
	
	
	
	
	

	
Do	you	think	you	could	use	your	trend	line	to	approximate	the	
length	of	a	3-year-old	panda?	
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 Writing an Equation of a Trend Line

Got It? Make a scatter plot 
of the data. Draw a trend line 
and write its equation. What 
is the approximate body 
length of a 7-month-old 
panda?

 15. Make a scatter plot and draw a trend line. 16.  Write the equation of the trend line 
that you drew.

    

 17. Use the equation of your trend line to estimate the body length of a 7-month-old panda. 

  

 18. A 7-month-old panda would be approximately    inches in length.

 Finding the Line of Best Fit

Got It? For data of tuition and fees charged at public four-year colleges, the 
equation of the line of best fit is y 5 409.43x 2 815,446.71, where x 5 the year at the 
beginning of the academic year and y 5 cost. Predict the cost of attending a public 
four-year college in the 2016–2017 academic year.

 19. Let x 5  .

 20. Complete the steps to find the estimated cost.

  y 5 409.43 ?  2 815,446.71

  y 5 2 815,446.71

  y <

 21. The cost of attending a public four-year college in the 2016–2017 academic year 

will be about $ .

Causation is when a change in one quantity causes a change in a second quantity. A 
correlation between quantities does not always imply causation.
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352 Chapter 6 Linear Equations and Their Graphs

Find the equation of the line of best fit. Let 95 correspond to 1995 and 103
correspond to 2003. What is the correlation coefficient to three decimal places?

Find an equation of a reasonable trend line for each scatter plot.

1. 2.

3. 4.

5. Graph the data in the table below for the attendance and revenue at theme
parks. Find an equation for a trend line of the data. See left.

Attendance and Revenue at U.S. Theme Parks

Attendance
(millions)

Revenue
(billions of
dollars)

Year

SOURCE: International Association of Amusement Parks and Attractions. 
Go to www.PHSchool.com for a data update. 
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309280 290 300 300
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22Quick Check

Practice and Problem Solving
For more exercises, see Extra Skill and Word Problem Practice.EXERCISES

Practice by ExampleAA

y – 85 ≠ –15.25(x – 1)

5.

y – 7.5 ≠ 0.06(x – 280)
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290 310 330
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Attendance (millions)

10.0

y – 16.4 ≠ 0.64(x – 69.9)

y – 100 ≠ 15.71(x – 5)y – 52.5 ≠ 2(x – 91)

1–6. Trend lines
may vary. Samples
are given.

2000 2001 2002 2003

y ≠ 0.52x – 43.99; 0.990
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of key skills and concepts, go over
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Error Prevention!

Exercise 1–5 Some students may
expect their trend lines to be
exactly like those of their
neighbors. Remind them that a
trend line is not precise. Thus,
their lines and equations may
differ slightly.

Exercise 2 Ask students if these
data have a strong correlation 
or a weak correlation.
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Practice 6-6 Scatter Plots and Equations of Lines

Decide whether the data in each scatter plot follow a linear pattern. If they
do, find the equation of a trend line.

1. 2. 3.

Use a graphing calculator to find the equation of the line of best fit for the
following data. Find the value of the correlation coefficient r and determine
if there is a strong correlation between the data.

4. x y 5. x y 6. x y 7. x y

1 7 1 6 1 5 12 28

2 5 2 15 4 8 15 50

3 -1 3 -5 8 3 18 14

4 3 4 1 13 10 21 28

5 -5 5 -2 19 13 24 36

Draw a scatter plot. Write the equation of the trend line.

8. 9. U.S. Union 10. 11. U.S. 
Year Membership Year Unemployment

(millions) Rate (%)

1988 17.00 1988 5.5

1989 16.96 1989 5.3

1990 16.74 1990 5.6

1991 16.57 1991 6.8

1992 16.39 1992 7.5

1993 16.60 1993 6.9

1994 16.75 1994 6.1

1995 16.36 1995 5.6

1996 16.27 1996 5.4

1997 16.11 1997 4.9

1998 16.21 1998 4.5

Source: World Almanac Source: World Almanac
2000, p. 154. 2000, p. 145.
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Find the equation of the line of best fit. Let 95 correspond to 1995 and 103
correspond to 2003. What is the correlation coefficient to three decimal places?

Find an equation of a reasonable trend line for each scatter plot.

1. 2.

3. 4.

5. Graph the data in the table below for the attendance and revenue at theme
parks. Find an equation for a trend line of the data. See left.

Attendance and Revenue at U.S. Theme Parks
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(millions)

Revenue
(billions of
dollars)

Year

SOURCE: International Association of Amusement Parks and Attractions. 
Go to www.PHSchool.com for a data update. 
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y – 100 ≠ 15.71(x – 5)y – 52.5 ≠ 2(x – 91)

1–6. Trend lines
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y ≠ 0.52x – 43.99; 0.990
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expect their trend lines to be
exactly like those of their
neighbors. Remind them that a
trend line is not precise. Thus,
their lines and equations may
differ slightly.

Exercise 2 Ask students if these
data have a strong correlation 
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Practice 6-6 Scatter Plots and Equations of Lines

Decide whether the data in each scatter plot follow a linear pattern. If they
do, find the equation of a trend line.

1. 2. 3.

Use a graphing calculator to find the equation of the line of best fit for the
following data. Find the value of the correlation coefficient r and determine
if there is a strong correlation between the data.

4. x y 5. x y 6. x y 7. x y

1 7 1 6 1 5 12 28

2 5 2 15 4 8 15 50

3 -1 3 -5 8 3 18 14

4 3 4 1 13 10 21 28

5 -5 5 -2 19 13 24 36

Draw a scatter plot. Write the equation of the trend line.

8. 9. U.S. Union 10. 11. U.S. 
Year Membership Year Unemployment

(millions) Rate (%)

1988 17.00 1988 5.5

1989 16.96 1989 5.3

1990 16.74 1990 5.6

1991 16.57 1991 6.8

1992 16.39 1992 7.5

1993 16.60 1993 6.9

1994 16.75 1994 6.1

1995 16.36 1995 5.6

1996 16.27 1996 5.4

1997 16.11 1997 4.9

1998 16.21 1998 4.5

Source: World Almanac Source: World Almanac
2000, p. 154. 2000, p. 145.
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Find the equation of the line of best fit. Let 95 correspond to 1995 and 103
correspond to 2003. What is the correlation coefficient to three decimal places?

Find an equation of a reasonable trend line for each scatter plot.

1. 2.

3. 4.

5. Graph the data in the table below for the attendance and revenue at theme
parks. Find an equation for a trend line of the data. See left.

Attendance and Revenue at U.S. Theme Parks
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Year

SOURCE: International Association of Amusement Parks and Attractions. 
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Practice 6-6 Scatter Plots and Equations of Lines

Decide whether the data in each scatter plot follow a linear pattern. If they
do, find the equation of a trend line.

1. 2. 3.

Use a graphing calculator to find the equation of the line of best fit for the
following data. Find the value of the correlation coefficient r and determine
if there is a strong correlation between the data.

4. x y 5. x y 6. x y 7. x y

1 7 1 6 1 5 12 28

2 5 2 15 4 8 15 50

3 -1 3 -5 8 3 18 14

4 3 4 1 13 10 21 28

5 -5 5 -2 19 13 24 36

Draw a scatter plot. Write the equation of the trend line.

8. 9. U.S. Union 10. 11. U.S. 
Year Membership Year Unemployment

(millions) Rate (%)

1988 17.00 1988 5.5

1989 16.96 1989 5.3

1990 16.74 1990 5.6

1991 16.57 1991 6.8

1992 16.39 1992 7.5

1993 16.60 1993 6.9

1994 16.75 1994 6.1

1995 16.36 1995 5.6

1996 16.27 1996 5.4

1997 16.11 1997 4.9

1998 16.21 1998 4.5

Source: World Almanac Source: World Almanac
2000, p. 154. 2000, p. 145.
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Find the equation of the line of best fit. Let 95 correspond to 1995 and 103
correspond to 2003. What is the correlation coefficient to three decimal places?

Find an equation of a reasonable trend line for each scatter plot.

1. 2.

3. 4.

5. Graph the data in the table below for the attendance and revenue at theme
parks. Find an equation for a trend line of the data. See left.
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Practice 6-6 Scatter Plots and Equations of Lines

Decide whether the data in each scatter plot follow a linear pattern. If they
do, find the equation of a trend line.

1. 2. 3.

Use a graphing calculator to find the equation of the line of best fit for the
following data. Find the value of the correlation coefficient r and determine
if there is a strong correlation between the data.

4. x y 5. x y 6. x y 7. x y

1 7 1 6 1 5 12 28

2 5 2 15 4 8 15 50

3 -1 3 -5 8 3 18 14

4 3 4 1 13 10 21 28

5 -5 5 -2 19 13 24 36

Draw a scatter plot. Write the equation of the trend line.

8. 9. U.S. Union 10. 11. U.S. 
Year Membership Year Unemployment

(millions) Rate (%)

1988 17.00 1988 5.5

1989 16.96 1989 5.3

1990 16.74 1990 5.6

1991 16.57 1991 6.8

1992 16.39 1992 7.5

1993 16.60 1993 6.9

1994 16.75 1994 6.1

1995 16.36 1995 5.6

1996 16.27 1996 5.4

1997 16.11 1997 4.9

1998 16.21 1998 4.5

Source: World Almanac Source: World Almanac
2000, p. 154. 2000, p. 145.

x

y

O
1!2!1!3!4

20
40
60
80

!1!5!6!7

100
120
140

x

y

O
2 3 4!2!1!3!4

1

3
4

!1 5 6

6
7

x

y

O 2!2!1

5
10
15
20

Name Class Date

©
 P

ea
rs

on
 E

du
ca

tio
n,

 In
c.

 A
ll 

rig
ht

s 
re

se
rv

ed
.

x y

1 17

2 20

3 22

4 26

5 28

6 31

x y

1 18

2 20

3 24

4 30

5 28

6 33

Practice

L3

L4

L2

L1

L3



 

6.		Graph	the	data	for	the	average	July	temperature	and	the	annual	precipitation	of	the	cities	in	the	table	
below.		
a)		Find	an	equation	for	the	line	of	best	fit	of	the	data.	
b)		Estimate	the	average	rainfall	for	a	city	with	average	July	temperatures	of	750	F.	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
TECHNOLOGY	
7.		Use	a	graphing	calculator	or	online	linear	regression	calculator	to	find	the	equation	of	the	line	of	best	fit	
for	the	data	below.		Predict	sales	of	greeting	cards	in	the	year	2019.	

	

6. Graph the data for the average July temperature and the annual precipitation of
the cities in the table below. Find an equation for the line of best fit of the data.
Estimate the average rainfall for a city with average July temperature of 758 F.

Graphing Calculator Use a graphing calculator to find the equation of the line
of best fit for the data. Find the value of the correlation coefficient r to three
decimal places.

7.

8.

9.

10.

11.

Air Temp. (ºF) 35

Wind-Chill Temp. (ºF) 16

30

9

25

2

20

!5

15

!11

10

!18

5

!25

0

!31

Wind Chill Temperature for 15 mi/h Wind

Heart Rate
(beats/min) 200 150 140 130 120 110

Respiration
(breaths/min) 50 30 25 20 18 16

100

14

Average Male Lung Power

SOURCE: Encyclopeadia Britannica     

Year 1980

Time
(seconds) 422

1984

432

1988

404

1992

420

1994

395

1998

382

Olympic 5000-Meter Men’s Gold Medal Speed Skating Times

SOURCE: International Skating Union

2002

402

Retail Department Store Sales (billions of dollars)

Year 1980

Sales 86

1985

126

1990

166

1994

217

1995

231

1996

245

1997

261

1998

279
SOURCE: Statistical Abstract of the United States.
Go to www.PHSchool.com for an update.

Latitude (º N) 0

Temp. (ºF) 79.2

10

80.1

20

77.5

30

68.7

40

57.4

50

42.4

60

30.0

70

12.7

80

1.0

Average Temperatures in Northern Latitudes

Example 2
(page 351)

Precipitation and Temperature in Selected Eastern Cities

New York

Baltimore

Atlanta

Jacksonville

Washington, D.C.

Miami

Boston

City
Average July

Temperature (ºF)

76.4

76.8

78.6

81.3

78.9

73.5

Average Annual
Precipitation (in.)

42.82

41.84

48.61

52.76

39.00

43.81

SOURCE: Time Almanac

82.5 57.55
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ConnectionReal-World

The 500-meter men’s speed
skating race has been an
Olympic event since 1924.

6.

y ≠ 1.6x – 80; 40 in.

O
x

y
58

54

50

46

42

38

72 76
Average July

Temperature (!F)

A
ve

ra
ge

 A
nn

ua
l P

re
ci

pi
ta

tio
n

(in
.)

80 84

y ≠ –1.06x ± 92.31.; –0.970

y ≠ 10.60x – 772.66; 0.991

y ≠ 2.64x ± 70.51; 0.990

y ≠ –1.63x ± 556.76; –0.725

y ≠ 1.35x – 31.42; 1.000

Web Code: atg-9041
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Connection to Geography
Exercise 7 Longitudes and
latitudes make up a coordinate
system used in designating the
location of places on the surface
of Earth. Latitude gives location
north or south of the equator. It is
expressed by angle measurements
ranging from 0° at the equator to
90° at the poles.

Exercise 11 The r-value rounds to
1,000 since its value is
0.999808967.

12. Geometry Students measured the diameters and circumferences of the tops of
a variety of cylinders. Below is the data that they collected.

a. Graph the data. See margin. b. Find the equation of a trend line.
c. What does the slope of the equation mean? See left.
d. Find the diameter of a cylinder with a circumference of 45 cm. about 14 cm

13. Population Use the data at the right.
a. Graph the data for the male and female

populations of the United States.
b. Find the equation of a trend line.
c. Use your equation to predict the number 

of females if the number of males were to
increase to 150,000,000. 154,650,000

d. Critical Thinking Would it be reasonable 
to predict the population in 2025 from 
these data? Explain. See margin.

14. a. Open-Ended Make a table of data for 
a linear function. Use a graphing calculator
to find the equation of the line of best fit.

b. What is the correlation coefficient for your
linear data? a–b. See margin.

15. Writing What kind of trend line do you think
data for the following comparison would be
likely to show? Explain. See left.

temperature and the number of students 
absent from school

16. Graphing Calculator A school collected data on math and science grades of
nine randomly selected students.

a. Use a graphing calculator to find the equation of the line of best fit for 
the data. a–b. See left.

b. Critical Thinking Should the equation for the line of best fit be used to
predict grades? Explain.

17. Graphing Calculator Use a graphing calculator to find the equation of the line
of best fit for the data below. Predict sales of greeting cards in the year 2010.

Greeting Card Sales

Sales
(billions)

Year

SOURCE: Greeting Card Association

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

$4.2 $4.6 $5.0 $5.3 $5.6 $5.9 $6.3 $6.8 $7.3 $7.5

Student

Math

Science

1 2 3 4 5 6 7 98

76 89 84 79 94 71 79 8491

82 94 89 89 94 84 68 8489

Estimated Population of 
the United States (thousands)

Year Male Female

129,197

130,606

131,995

133,278

134,510

135,724

138,218

139,414

137,001

122,956

124,424

125,788

127,049

128,294

129,504

132,030

133,277

130,783

1991

1992

1993

1994

1995

1996

1998

1999

143,368138,0542000

1997

SOURCE: U.S. Census Bureau. Go to 
www.PHSchool.com for a data update.

Diameter (cm)

Circumference (cm)

3

9.3

3

9.5

5

16

6

18.8

8

25

8

25.6

9.5

29.5

10

30.9

12

39.5

10

31.5

Cylinder Tops

Apply Your SkillsBB

1790

1860

Today

More than 2 persons 
per square mile

Population Growth

354 Chapter 6 Linear Equations and Their Graphs

12c. Answers may vary.
Sample: The slope
is the approximate
ratio of the
circumference to
the diameter.

y ≠ 0.37x – 28.66; $12.04 billion

16a. y ≠ 0.61x ± 35.31
b. Answers may vary.

Sample: No; small
set of data with
weak correlation

15. Answers may vary.
Sample: Pos. slope;
as temp. increases,
more students are
absent.

13a–b. See margin.

y ≠ 3.25x – 1

Web Code: atg-9041

GPS

354

Connection to Geometry
Exercise 12 The circumference of
a circle divided by its diameter
equals p.

pages 352–356 Exercises

12a.

13a.

b. Answers may vary.
Sample: 
y ≠ 0.939x ± 13.8

d. Answers may vary.
Sample: No, the year is
too far in the future.

14a. Check students’ work.

b. 1

1 20a.

y ≠
4.82x
–
29.65
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