2.3 Linear Models
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6. Let (x.y)=(1.127.1) and
(x3.7)=(11.140.8). Find the slope.

_ 140.8-127.1 _ 13.7 137
11-1 10
y-127.1=137(x-1)
y=127.1=1.37x-1.37
vy=1.37x+125.73.

To estimate the number of filed returns in 2005,
let x =2005 - 2000 =5.
y=137(5)+125.73=132.58
There were about 132.58 million examined
returns in 2005.
To estimate the examined returns in 2012, let
x=2012-2000=12
»=137(12)+125.73=142.17
There were about 142.17 million examined
returns in 2012
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7. Let (x.3)=(0. 6.0) and (x,.7,)=(8.6.5).
Find the slope.

_6.5-6.0

m =0.0625

The y-intercept is 6.0. so the equation is

¥ =0.0625x+6.0.

To estimate the number of employees working in
the finance and insurance industries in 2010. let
x=2010-2000 = 10.

v =0.0625 (10)+ 6.0=6.625

The number of employees was estimated to be
6.625 million in 2010.
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8. Let (xp.3y)=(0.14.1) and (x,.v,)=(8.17.2).
Find the slope.
_172-141

m =0.3875

The y-intercept is 14.1. so the equation is

v =0.3875x+14.1.

To estimate the number of employees working in
the health care and social assistance industries in
2014, let x =2014 —-2000 = 14.
»=0.3875(14)+14.1=19.525

The number of employees will be about 19.525
million in 2014.
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9. Find the slope of the line.
(x1. »7) = (50. 320)
(2. ¥2) = (80. 440)
yy-y _440-320 120,
Y-y 80-50 30
Each mile per hour increase in the speed of the
bat will make the ball travel 4 more feet.

m=
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10.

_ 1120 gal 60 min 12 hr

min hr day
After 30 days.

=806.400x

¥ =806.400(30) = 24.192.000 gallons
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11. a. y=-143.6x+6019

Data Model Point | Residu | Squared

Point (x. 9) al Residual

(x.7) v i)
(7.5036) | (7.5013.8) | 222 | 492.84
(8.4847) | (8.48702) | —232 | 53824
9.4714) | 9.4726.6) | -12.6 | 158.76
(10.4589) | (10.4583) 6 36
(11.4447) | (11.4439.4) | 76 57.76
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¥ =-1702x+6250

Data Model Point | Residu | Squared

Point (x. 7) al Residual

x.» y-7 (y _ .{,)2
(7.5036) | (7.5058.6) | —22.6 | 510.76
(8.4847) | (8.4888.4) | —41.4 | 1713.96
(9.4714) | (9.47182) | —42 17.64
(10.4589) | (10.4548) | 41 1681
(11.4447) | (11.43778) | 692 | 4788.64

Sum of the residuals for model 1 =0
Sum of the residuals for model 2 =42

model 1 =1283.6
Sum of the squares of the residuals for
model 2 =8712

Model 1 is the better fit.

Sum of the squares of the residuals for
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12.

a.

y=2.1x+47

Data Model | Residual | Squared
Point Point y—3 | Residual
) (. 5) (-3
(5.53) | (5575 | 45 20.25
(8.67) | (8.638) | 32 10.24
L7 | a7 | 09 0.81
(14.75)| (14.76.4) | -1.4 1.96
(17.80) | (17.82.7) | 2.7 7.29

y=28v+44
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Data Model | Residual | Squared
Point Point y—7 | Residual
@ | (x9) (-3
(5.53) | (5.59) -5 25
(8.67) | (8.664) | 06

(11.71)| (11.748) | -3.8

(14.75)| (14.832) | -82

(17.80) | (17.91.6) | -11.6

Sum of the residuals for model 1
Sum of the residuals for model 2
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Sum of the squares of the residuals for
model 1=40.55.
Sum of the squares of the residuals for
model 2= 241.6.

Model 1 is the better fit.
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Plot the points.

[5. 12] by [150. 220]
Visually. a straight line looks to be a good model
for the data.

£, 592321
rE=, 3147237

r=.9064104262
|

The coefficient of correlation is 7 = .956, which
indicates that the regression line is a good fit for
the data.
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14. Plot the points.
L

[0. 15] by [400. 2000]

Visually. a straight line looks to be a poor model
for the data because it shows a great deal of
curvature.

LinRea
w=ax+h

The coefficient of correlation is 7 = —.906. which
indicates that the regression line is a good fit for
the data. but the plot shows otherwise.
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15.

Using a graphing calculator. the regression-
line model is y =5.90x +146.59.

The year 2015 corresponds to x = 15. Using
the regression-line model generated by a
graphing calculator, we have

¥ =5.90(15)+146.59 = 235.09, or about

$235 billion in sales.
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16.

Using a graphing calculator. we find that
the linear model is y =-7.72x+407.94

The year 2015 corresponds to x = 35. Using
the regression-line model generated by a
graphing calculator, we have

¥ =—7.72(35)+407.94 = 137.74, or about

137 deaths per 100.000 people from heart
disease.
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17.

Using a graphing calculator. the regression-
line model is
¥=-3.96x+73.98.

The year 2016 corresponds to x = 16. Using
the regression-line model generated by a
graphing calculator, we have
»=-3.96(16)+73.98 =10.62. or about

$10.62 billion in revenue.
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18.

Using a graphing calculator. the regression-
line model is
¥ =149x +2822.

Using the regression-line model:

Letx =150 feet squared.

3= 14.9(150) + 2822 = 5057

Let x = 280 feet squared.

3= 14.9(280) + 2822 = 6994

Let x =420 feet squared.

7= 14.9(420) + 2822 = 9080

The predicted values are very close to the
actual data values.
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Using the regression-line model:

Let x =235 feet squared.

1= 14.9(235) + 2822 = 6323.5

Adam should choose the closest value
above the requirement. therefore. Adam
should choose the 6500 BTU air
conditioner.
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19.

a.

Using a graphing calculator, the regression
line model for estimated operating revenue
(in billions of dollars) from internet
publishing and broadcasting is given by
¥=237x-2.02.

Letx =12 (2012).

¥ =2.37(12)-2.02 = 26.42 billion

Letx =14 (2014).

»=2.37(14)-2.02 = 31.16 billion

The operating revenue was about $26.42
billion in 2012 and will be about $31.16
billion in 2014.
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20.

Using a graphing calculator, the
regression-line model is
¥ =-0.62x+68.28.

3 =—0.62(9)+68.28 = 62.7. There were
about 62.7 million subscribers in 2009.

Lety=355.
55=-0.62x+68.28
—13.28 =-0.62x
x=214
There will be 55 million subscribers in the
year 2021.
Using a graphing calculator, the coefficient
of correlation is about —915.
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21.

Using a graphing calculator, the
regression-line model is
¥ =-2.318x+55.88.

¥=-2.318(6)+55.88 = 41.972. There
were about 41,972 traffic fatalities in 2006.

Lety=28.

28=-2.318x+55.88
—27.88=-2.318x

x=12.03

There were 28.000 traffic fatalities in the
year 2012.
Using a graphing calculator, the coefficient
of correlation is about —.972.
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22.

a.

b.

Using a graphing calculator, the
regression-line model for men is
215x+52.6.

Using a graphing calculator, the
regression-line model for women is
y=.144x+654.
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c

215x+352.6=.144x+65.4
071x=12.8x
x=180.3
According to the models, the life
expectancy of men will be the same as
‘women in the year 2080.
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Let (x1.¥7) be (32.0) and (x,.¥;) be
(68. 20).
Find the slope.
20-0 20_5
m= ====
68-32 36 9
Use the point-slope form with (32, 0).

5 5
y-0=—(x-32)= y=—(x-32
; o€ )=y =0( )

Letx=50.
5

5
y=5(0-32)=2ag)=10°C

9
Letx=75.
5

y=2(75-32)= 2(43) =23.89°C
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a. F=58°F
5 5
C=5(58-32)=2(26) = 144°C

b. C=50°C
5
50=—(F-32
2F-)
450 =5F -160

610=5F = F =122°
c. C=-10°C
5
-10==(F-32
2F-)

—90=5F -160
T0=5F = F=14°
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d. F=-20°F
5 5
C=5(20-32) = 5(-52) =-28.9°C
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3. F=867°
5 5
€=5(867-32) = 2(839) = 463.89°C
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4. When are Celsius and Fahrenheit temperatures
numerically equal? Set F=C:

(‘:g(F—ﬂ):F:)QF:SF—lGOﬁ

4F =-160 = F =-40°
The temperatures are numerically equal at —40°.
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5. Let (x.3,)=(6.201.6) and
(x5.3,)=(11. 224.9). Find the slope.

2249-2016

T1-s
¥—201.6 = 4.66(x - 6)
¥—=201.6=4.66x-27.96

v =4.66x+173.64.

To estimate the CPI in 2008. let x = 8.
y= 4.66(8)+173.64 =210.92
To estimate the CPI in 2015, letx = 15.
¥ =4.66(15)+173.64 = 243.54

=4.66




