2.2 Equation of Lines
Straight lines, which are the simplest graphs, play an important role in a wide variety of applications. They are considered here from both a geometric and an algebraic point of view.
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79.
a)Since x represents the number of years after 2000, the linear equation is requested, we have the points: ﻿(x1​,y1​)﻿ =(10,3500) and ﻿(x2​,y2​)﻿ = (15,5000)
the linear equation can be calculated as:
﻿y−y1​=m​​(x−x1​)﻿ 
m=(y2-y1)/(x2-x1)=>(5000-3500)/(15-10)=300
putting the given values, we have
﻿﻿y−3500=300(x−10)﻿ 
﻿﻿y−3500=300x−3000﻿ 
﻿y=300x−3000+3500﻿ 
﻿y=300x+500﻿ 
b)The average annual cost in 2014, we can calculate it with x = 14
﻿y=300x+500﻿ 
﻿y=300(14)+500﻿ 
y﻿=4200+500=4700﻿ 
the average annual cost in 2014 is 5500
c)We compute x for y> 6000
﻿300x+500 = 6000 
x = (6000-500)/300
﻿x=18.33  x=19 
for the year 2019 exceeds $ 6000
80)
a)We have the points: ﻿(x1​,y1​)﻿ =(10,1000) and ﻿(x2​,y2​)﻿ = (15,12000)
the linear equation can be calculated as:
﻿y−y1​=m​​(x−x1​)﻿ 
m =(12000-10000)/(15-10)=400
putting the given values, we have
﻿y−10000=400​(x−10)﻿ 
﻿﻿y=400x−4000+10000﻿ 
﻿y=400x+6000﻿ 
b)The average annual cost in 2012, we can calculate it with x = 12
﻿y=400x+6000﻿ 
﻿y=400(12)+6000﻿ 
y﻿=10800 
the average annual cost in 2012 is 10800
c)We compute x for y> 25000
﻿400x+6000﻿ =25000
﻿x =(25000-6000)/400
x =47.5  x = 48  ﻿   
for the year 2048 exceeds $ 25000
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59. x-intercept 6: y-intercept -6
Through the points (6. 0) and (0. —6).

(x1. 1) =(6.0)
=m(x-x;)

y-0=l(x-6)=y=x-6

y=
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60. Through (5. 2) and parallel to the line through
(1.2) and (4. 3).
The slope of the given line is

2-3 -1

m=

1. so the slope of a line
1-4 -3 3

parallel to the line is also é

(v 1) =(-5.2)
vy =m(x-x)
y-2=2-(9)

3y-6=x+35
3y

x+11
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61. Through (1. 3) and perpendicular to the line
through (0. 1) and (2. 3).
The slope of the given line is

1-3
m=—
0-2 -

% =1. so the slope of a line

perpendicular to the line is m, =
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62. y-intercept 3 and perpendicular to
2x—y+6=0.
2x-y+6=0=y=2x+6
The slope of this line is 2. so the slope of a line

. L 1
perpendicular to the line is -3

(v1. 11)=(0.3)
¥

y=m(x-x)
1

—3=——(x—0

bl 20

2y-6=-x
2y

—x+6
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63. Let cost x =15.965 and life: 12 years. Find D.
1 1
D= (—)x =—(15.965) =1330.42
n 12

The depreciation is $1330.42 per year.
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64. Cost: $41.762: life: 15 years

D :(l)x = i(41‘762) =2784.13
n 15

The depreciation is $2784.13 per year.
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65. Let costx = $201.457: life: 30 years
1 1
D= (—)x =—(201.457) = 6715.23
n 30

The depreciation is $6715.23 per year.
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66. Let x = the amount of the bonus. The manager
received as a bonus .10(165.000 —x).s0
x=.10(165.000 — x).

Solve this equation.
x=16.500-.10x

1.10x =16.500
x= 16,500 15,000
1.10

The bonus amounted to $15.000. so the correct
choice is (b).
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67.

x=35

¥=13.69(5)+133.6 =202.05

There were about $202.05 billion or
$202.050.000.000 in sales from drug
prescriptions in 2005.

x=10.

¥=13.69(10)+133.6 =270.5

There were about $270.5 billion or
$270.500.000.000 in sales from drug
prescriptions in 2010.

¥=340
340=13.69x+133.6
206.4=13.69x
I51=x
Sales from drug prescriptions will be about
$340 billion in the year 2015.
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68. a. x=10
v=40.89(10) +405.3 =814.2
The total revenue generated from hospital
care in 2010 was about $814.2 billion or
$814.200.000.000.

000
1000 = 40.89x +405.3 =
594.7=4089x = x =145

The total revenue generated from hospital
care will be $1 trillion in the year 2014.
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69.

a.

b.

c

x=0

v =-1.8(0)+384.6=384.6

There were approximately 384.6 thousand
or 384,600 employees working in the
motion picture and sound industries in
2000.

x=10

y=—-1.8(10)+384.6=366.6

There were approximately 366.6 thousand
or 366.600 employees working in the
motion picture and sound industries in
2010.

y=350
350=-1.8x+384.6

-346=-18x=1x=19.2

This corresponds to the year 2019.

There will be approximately 350.000

employees working in the motion picture

and sound industries in 2019.
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b.

x=10.
42.1(10)+16,288 =15.867
There were 15,687 golf facilities in 2010.

¥=15.500.

15.500 = —42.1x +16.288
-788=-42.1x=x=18.7

This corresponds to the year 2018.

There will be 15.500 golf facilities in 2018.
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1.

The given data is represented by the points
(5.35.1)and (11, 29.7).

Find the slope.

29.7-35.1 :ﬂ: 00
11-5 6

=m(x—x))

20.7=-0.9(x—11)

29.7=-09x+99
y=-09x+39.6

The year 2009 corresponds to x =9.

¥=-0.9(9)+39.6=315

Total sales associated with lawn care were

about $31.5 billion in 2009.

y=25.

x = x =162

T}us correspouds to the year 2016. Total
sales associated with lawn care will reach
$25 billion in 2016.
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72. a. (x.3)=(0.16.3) and
(¥3.77)=(10,14.9)

Find the slope.
_lo-163 14,
10-0 10

Use the slope-intercept form with (0. 16.3).
y=—14x+16.3

b. Letx=15.
y=-14(15)+163=142

According to the model. there will be 14.2
million union workers in 2015.
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. a.

(x1.31)=(0. 4) and (x5.3) =(10..75)

Find the slope.
5 35

m= gk 4:3—:0.035
10-0 10

The y-intercept is 4. so the equation of the
line is y = 0.035x + 0.4.

The year 2014 corresponds to
x=2014-2002=14.
0.035(12)+0.4=0.82

I.u 2014, the price for chicken legs will be
about $0.82 per pound.
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74.

a.

(x1.31)=(0..6) and (x,.¥,)=(10.1.25)

Find the slope.
m=tB=6_ 65 65
10-0 10

The y-intercept is .6. so the equation of the
line is y = 0.065x + 0.6.

The year 2010 corresponds to
x=2010-2002=8.
¥=0.065(8)+0.6=1.12

In 2010, the price for chicken thighs was
about $1.12 per pound
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75. a. (x.31)=(0.36845) and
(%2, 32) = (10,27200)

Find the slope.

_ 27.200-36845 0645
10-0

The y-intercept is 36.845. so the equation is
¥ =-964.5x+36.845.
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The year 2006 corresponds to

X =2006-2000 = 6.

¥ =—964.5(6) + 36.845 = 31058

In 2006. there were about 31.058 federal
drug arrests.
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(x.31)=(0.1.5) and (x;.3,)=(10. 4.5)
Find the slope.
45-15
m= =3
10-0
The y-intercept is 1.5, so the equation is
y=.3x+135.

The year 2007 corresponds to
x=2007-2000=7.

y=3(71)+1.5=36

In 2007, the total amount of drugs seized
‘was about 3.6 million pounds.

57=.3x+1.5=42=3x= x=14 This
corresponds to the year 2014. There will be
5.7 million pounds of drugs seized in 2014.
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77. a. The slope of —01723 indicates that on
average, the 5000-meter run is being run
.01723 seconds faster every year. It is
negative because the times are generally
decreasing as time progresses.

b, 3=-01723(2012)+47.61=12.94
The model predicts that the time for the
5000-m run will be about 12.94 minutes in
the 2012 Olympics.
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78.

Using data points (1980, 106.9) and

(2010. 153.9). the slope is:

e 153.9-106.9 157
2010-1980

Each year there is an average increase of

about 1.57 million civilians.

»-153.9=1.57(x-2010)
»-153.9 =1.57(2015-2010)
»-1539=7.85= y=161.75

There will be about 161.75 million civilians
in the labor force in 2015.
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53. Through the origin with slope 5.
(x1.34)=(0.0):m=5

-y =m(x-x)
y-0=5(x-0)= y=>5x
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54. Through the origin and horizontal.
A horizontal line has slope 0.

(%1 1) =(0. 0)
1=m(x-x)
y=0=0(n-0)

y=
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55. Through (6. 8) and vertical.
A vertical line has undefined slope.
(x1. 1) =(6.8)
x=6
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56. Through (7. 9) and parallel to y =6
The line y = 6 has slope 0.
(x. 1) =(7.9)
vy =m(x-x)
9=0(x—7)
9=0=y=9
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57. Through (3. 4) and parallel to 4x — 2y =5.
Find the slope of the given line because a line
parallel to the line has the same slope.

(v 31)=G. 9
4x=2y+35
2y=4x-35
}':ZX—E m=2
2
=m(x-x)
y—4=2(x-3)
y—-4=2x-6
y=2x-2
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58. Through (6. 8) and perpendicular to
y=2x-3.

The slope of the given line is 2. so the slope of a

line perpendicular to the given line has the slope

1
m=-—.
2

(x1. 31)= (6. 8)
vy =m(x-x)
y=8==1(:-6)

2y-16=-x+6
2y=—x+22




