Z—% Scatter Plots and Lines of Fit

# 5-Minute Check Over Lesson 4—4

3 Which equation represents the line that passes
through the point (2, 3) and is parallel to the graph
of y=2x+1?

. y=4x+4

. y=4x+ 2

. Yy=2x+2

. y=2x-1
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# 5-Minute Check Over Lesson 4—4

£) Which equation represents the line that passes
through the point (2, 3) and is parallel to the graph
of y=2x+1?

. y=4x+4

. y=4x+2

. y=2x+2

. y=2x-1
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# 5-Minute Check Over Lesson 4—4

E) Which equationrepresents the line that passes
through the point (1, 2) and is perpendicular to

the graphof y = —%X—.?)?
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ConceptSummary Scatter Plots
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@GRl R S &1 )[R Y Evaluate a Correlation

TECHNOLOGY The graph shows msmﬂu
the average number of students per gm

computer in Maria’s school. -
Determine whether the graph shows

30
25

a positive correlation, a negative g0
correlation, or no correlation. If § .

there is a positive or negative
correlation, describe its meaning in
the situation.

0
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@ LR eeleP 2 € R Y Evaluate a Correlation

TECHNOLOGY The graph shows Computer Sharing
the average number of students per | . «

computer in Maria’s school. -
Determine whether the graph shows | S »
a positive correlation, a negative g%

15
correlation, or no correlation. If § -

in Maria’s School

there is a positive or negative
correlation, describe its meaning in
the situation.

0

Sample Answer: The graph shows a negative
correlation. Each year, more computers are in Maria’s
school, making the students-per-computer rate smaller.
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* RealWorld Exampled &V “Check Your Progress
Mail Order Perscriptions

The graph shows the number of mail-
order prescriptions. Determine whether
the graph shows a positive correlation, a
negative correlation, or no correlation. If
there is a positive or negative correlation,
describe it.

Number of Prescriptions
(millions)

150
140
30
20
10
00
920
80
0

A. Positive correlation; with each year, PSS
the number of mail-order prescriptions
has increased.

Negative correlation; with each year,
the number of mail-order prescriptions
has decreased.

no correlation

cannot be determined
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# RealWorld Exampled &V “Check Your Progress

Mail Order Perscriptions
The graph shows the number of mail- |
order prescriptions. Determine whether
the graph shows a positive correlation, a
negative correlation, or no correlation. If
there is a positive or negative correlation,
describe it.

Number of Prescriptions
(millions)

150
140
130
120
110
100
%
m -

95 "96 "97 "98 99 '00
Year

o Positive correlation; with each year,
the number of mail-order prescriptions
has increased.

Negative correlation; with each year,
the number of mail-order prescriptions
has decreased.

no correlation

cannowmd
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@ LR eglel 2 €1 [ 2 Write a Line of Fit

POPULATION The table shows the world
population growing at a rapid rate. Identify the
independent and dependent variables. Make a
scatter plot and determine what relationship, if any,
exists in the data.

Populations
(millions)

Year
1650 500
1850 1000
1930
1975 4000

2004 6400
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@ (LR eeleP S ET T 2 Write a Line of Fit

Step 1 Make a scatter plot. World Population

The independent variable is the
year, and the dependent variable
is the population (in millions).

As the years increase, the

population increases. There is a ol L :m oo 2100
positive correlation between the Year
two variables.
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@ LR eelef S e T -2 Write a Line of Fit

Step 2 Draw a line of fit. World Population

No one line will pass through all of
the data points. Draw a line that
passes close to the points. A line
of fit is shown.

o i A ) | A ' A j
1500 1700 1900 2100
Year
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@ (IR erle R S &1 T [ Write a Line of Fit

Step 3 Write the slope-intercept form of an equation
for the line of fit.
———

The line of fit shown passes through the points
(1850, 1000) and (2004, 6400).

Find the slope.

— Y
- X,

Slope formula

- 6400 -1000 Let (x,, y,) = (1850, 1000)
2004 - 1850 and (x,, ¥,) = (2004, 6400).

5400
m=-———
154

Simplify.




Z—%5 Scatter Plots and Lines of Fit

* RealWorldiExample 20 "G CERR CX A A

and either the point-slope form or the

slope-intercept form to write the equation of the line of fit.

y—y; = m(x—x,)

5400
154

y—1000 = 35.1x - 64,870

@35.1){ — 63,870
b . —

y — 1000 = (x — 1850)
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@ CEIReeleP S ET T2 Write a Line of Fit

Usem= it and either the point-slope form or the

slope-intercept form to write the equation of the line of fit.

y=Y1=m(x—x,)

5400
154

y — 1000 = 35.1x — 64,870
y ~ 35.1x — 63,870

y—1000 = (x — 1850)

Answer: The equation of the line is y = 35.1x - 63,870.
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5
§ = Step-by-Step Solutions begin on page R13.
v
E Example 1 Determine whether each graph shows a positive, negative, or no correlation.
— If there is a positive or negative correlation, describe its meaning in the situation.
1. Free Throws 2. Lemonade Sales
[
% |- 5 [
F 80 ? 45 o
— L
. % 15
= [ = y
g 50 7 : -
40 P i 25
= 30 2
]
a 20 15
L4
10 1
x 05 L ]
0 10 20 30 40 50 60 70 80 90 N | A
Practice Minutes Per Day 0 50 55 60 65 70 75 80 85 90 95 100105
Temperature (°F)

1. Positive; the longer you practice free throws, the more free throws you will make.
2. Positive; the warmer the temperature, the the more lemonade you sell.

Example 2 3. 0055 SENSE-MAKING The ta“'“ v""w"' *ha ~|~"a“ ) s m
females when they were A 1/ h@ﬂ '3'}“r\ 1996 24.8

ﬁMﬁ
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1. Positive; the longer you practice free throws, the more free throws you will make.
2. Positive; the warmer the temperature, the the more lemonade you sell.

Example 2 3. CCSS SENSE-MAKING The table shows the median age of Yoar | Age
females when they were first married. 1996 24.8

a. Make a scatter plot and determine what relationship 1o &0

exists, if any, in the data. Identify the independent 1998 25.0

and the dependent variables. a-b. See margin. 1999 25.1

b. Draw a line of fit for the scatter plot. 2000 25.1

¢. Write an equation in slope-intercept form for the il .1

line of fit. 2002 25.3

Example 3 d. Predict what the median age of females when they 2003 243
are first married will be in 2016. Sample answer: 27.0 2004 25.3

e. Do you think the equation can give a reasonable 2005 255

estimate for the year 2056? Explain. 2006 25.9

Yes, according to the equation, the median age would be seurce: US. Bureau of Census
31.4, which is likely.

3c. Sample answer: Using (1996, 24.8) and (2006, 25.9) and rounding, y = 0.11x— 194.8
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31.4, which is likely.
3c. Sample answer: Using (1996, 24.8) and (2006, 25.9) and rounding, y=0.11x—194.8

L Table of Contents \L‘

Practice and Problem Solving Extra Practice Is on page F

Determine whether each graph shows a positive, negative, or no correlation. If there
is a positive or negative correlation, describe its meaning in the situation.

4. Game Tickets NBA 3-Point 4. Positive; the more
at the Fair Percentage tickets you buy, th
y _ ¥ more game prizes
" - g et it you will win.
g * o= a2 T4 ] 5. Negative; the talle
= & g -
4 L. S8 . the NBA player, th
2 H - § 03 $ lower his 3-point
0 2 46 810121416 18% & 02 shooting
Tickets
(] 73757779 8183 85% percenlage-
Height (in.)
w 250 | Lesson 4-5 | Scatter Plots and Lines of Fit _
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UBRBIEE = Jitjos) _Glossary | | Index |

2
s
: .
g 6. Salaries Az Gas Mileage of
= = ¥ Various Vehicles
= 175
s .5 150 40 Y
— g 125 36
ke  pjmman:
= 50 f—' 5 2 ¢
E 25 — | i 24
L
0 1121314151617 18 1920% 20 “ k
Years of Formal Education 16 3 & L
6. Positive; the more years of formal education you A Y Y Y YR XL
receive, the higher your salary will be. Speed of Vehicle (mph)

7. No; various vehicles give too many varying results for
there to be a correlation.

amples 2-3 8. MILK Refer to the scatter plot of gallons of milk Consumptio
consumption per person for selected years. Milk in Gall
a. Use the points (2, 21.75) and (4, 21) to write 3 2l
the slope-intercept form of an equation for £ ns d
the line of fit. y= —0.375x+ 22.5 £ o ¥
b. Predict the milk c( 71 § 158

Co = 1haal
Mﬁgﬂ_l'ﬂj\ 0 1 2 3 4
ﬁ 251 ﬁ

r__Pradict in sarthat s
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'3‘ o ;“ Fj ' Glossary ' | Index J \_“ | F" W E
® y gy : _ 0 35 40 45 50 55 60 65 70
€ receive, the higher your salary will be. Speed of Vehicle (mph)
£ 7. No; various vehicles give too many varying results for
S there to be a correlation.
E Examples 2-3 8. MILK Refer to the scatter plot of gallons of milk Consumptio
s consumption per person for selected years. Milk in Gall
-
— a. Use the points (2, 21.75) and (4, 21) to write T 21
the slope-intercept form of an equation for 8 ns d
the line of fit. y= —0.375x+ 22.5 ‘g 2 ?
b. Predict the milk consumption in 2020. about 15 gal § 205$
c. Predict in what year milk consumption will be ¢ 123
10 gallons. 2033 Ty Scn I
d. Is it reasonable to use the equation to estimate
the consumption of milk for any year? Explain._
Ygs, if .the cur'rent trend continués, the consumption of Buffalo Bills
milk will continue to decrease. Average Game Att«
9. FOOTBALL Use the scatter plot. §
¥
a. Use the points (5, 71,205) and (9, 68,611) s ~ 1
to write the slope-intercept form of an i N
equation for the line of fit shown in the g 70,000 3
scatter plot. J= —648.5x+ 74,4475 £ oo e
b. Predict the aver ML_U & o0

ﬁ 251 ﬁ
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[ o
£ d. Is it reasonable to use the equation to estimate
§ the consumption of milk for any year? Explain._
S Yes; if the current trend continués; the consumption of Buffalo Bills
E milk will continue to decrease. Average Game Att
'.l; 9. FOOTBALL Use the scatter plot. f;
K a. Use the points (5, 71,205) and (9, 68,611) o 1
to write the slope-intercept form of an LRI ~
equation for the line of fit shown in the g 70,000 =
scatter plot. y=—648.5x + 74,447.5 5 o A
b. Predict the average attendance at a game £ 68000
in 2020. 61,478 St
¢. Can you use the equation to make a decision o
about the average attendance in any given year 0 5 6 7 8
in the future? Explain. Years Since 2000
No; the average attendance will fluctuate with other
_variables such as how good the team is that year. Helght (in.) | Weight
E} 10. EBSS SENSE-MAKING The Body Mass Index (BMI) is a measure 62 115
of I:lsody fat using height a.nd weight. The helgf.ltc, ar.ld 63 124
weights of twelve men with normal BMI are given in the
table at the right. a-b. See Ch. 4 Answer Appendix. 65 120
a. Make a scatter plot comparing the height in il L
inches to the weigl, g {PT] % L%n:ﬂ 67 140

ﬁ 251 ﬁ
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2 Edition ey
2 in 2020. 61,478
'8: c. Can you use the equation to make a decision
3 about the average attendance in any given year
s in the future? Explain. Years Since 2000
2 No; the average attendance will fluctuate with other
s _Vvariables such as how good the team is that year. Helght (in.) | Weight
. D 10. CCSS SENSE-MAKING The Body Mass Index (BMI) is a measure 62 115
of body fat using height and weight. The heights and 63 124
weights of twelve men with normal BMI are given in the
table at the right. a-h. See Ch. 4 Answer Appendix. 65 =
a. Make a scatter plot comparing the height in uld 134
inches to the weight in pounds. 67 140
b. Draw a line of fit for the data. i L
. . . 68 144
¢. Write the slope-intercept form of an equation
for the line of fit. Sample answer: y = 4.57x — 168.33 i 152
14
d. Predict the normal weight for a man who is o !
84 inches tall. Sample answer: 215.6 Ib 72 155
73 168
e. A man’s weight is 188 pounds. Use the equation
of the line of fit to predict the height of the man. B il
Sample answer: about 78 in.
- i ’ _ connectED.mcgraw-hill.con
gom
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