Chapter 2
Exercise 2.1
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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

2.3 Linear Models
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2.4 Linear Inequalities
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Exercise 2.5
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6. (1.-1)is not a solution to Y +

2 2
because 17+( ;) :z.nol —4.
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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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7. 4y+3x=12

Find the y-intercept. If x = 0.
=30 +12=4y=12=y=3
intercept is 3.
Next find the x- intercept. If y =
4(0)+3.\'712:>3x712:>x74
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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.




image113.png
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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The x-intercept is 4.
Using these intercepts. graph the line.

y

4y +3x=12
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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
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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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8. 2x+7y
Find the y-intercept. If x = 0.
20)+7y=14=Ty=14=y=2
The y-intercept is 2.
Next find the x-intercept. If y = 0.
2r+7(0)=14=2x=14=x=7

4
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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.




image129.png
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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The x-intercept is 7.
Using these intercepts. graph the line.

y

[}
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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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An inequality is a statement that one athematical expression is greaier than (or less than)
another. [nequalities are very important in applications. For example, 2 compuny wants.
revenue to be greater thar costs and must use no mare than the total amount of capital or
iabor available.

Inequalities may be solved by algebraic ot geometric methods. In this section, we shall
concenirate on algebraic niethods for solving linear inequalities, such as
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1. Use brackets if you want to include the endpoint,
and parentheses if you want to exclude it.
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2. (c).-7>-10
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3. 8k=32
Multiply both sides of the inequality by — %.
Since this is a negative number. change the
direction of the inequality symbol.

—%(—81{) 27%(32) k24

The solution is [—4. ).

— —

-4
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4. 4a <36
Multiply both sides by —%. Change the
direction of the inequality symbol.
1 1
-—(4a)z--@B36)=a=2-9
1 (—4a) 1 (36)

The solution is [- 9. ).

——f—

-9




image11.png
9. 8x+3y=12
Find the y-intercept. If x = 0.
Jy=12=y=4
The y-intercept is 4.
Next, find the x-intercept. If y = 0.
Sx=12=x= 2 = 3
2
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. —2b>0

Multiply both sides by 3.

-2b >0:>—%(72b)<7%(0):>b<0

The solution is (-, 0). To graph this solution,
put a parenthesis at 0 and draw an arrow
extending to the left.

—_—

0
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6. 6-62<0
Add 6z to both sides.
6-6:+62<0+6z=6<6z

Multiply both sides by %.

1 1
—(6)<=(6z)=1<z or z>1
50 <5©)

The solution is (1, ).

— —
1
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7. 3x+4<14
Subtract 4 from both sides.
3x+4-4<14-4=3x<10

Multiply each side by %
(3\')< (10)¢ x< ?
The solution is (—w‘ ?]

~— >

0
3
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8. 2-7<9
Add 7 to both sides.
2y-7+7<9+7=2y<16

Multiply both sides by 1.
Lon<tao—or<s
2772 :
Solution is (—», 8).

—

8

For exercises 9-26. we give the solutions without
additional explanation.
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—5-p=>3
—S+5-p=23+5
—p=>8
(DE=p) < (=D®)
p<-8
The solution is (—0. —8].

—_
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10. 5-3r+(-5)<—4+(-5)
3r<-9

%(73;-)279(%]
rz3

The solution is [3. ).

— —

3
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1. 7m-5<2m+10
Sm-5<10
Sm<15

1 1

—(Sm)<=-(15

5( ) 5()
m<3

The solution is (—=, 3).

—_—

3
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12. 6x-2>4x-10
6x—2-4x>4x-10-4x
2x-2>-10
2x-2+2>-10+2
2x>-8

1 1
5(21) >E(*S)
x>—4

The solution is (—4, ).
— ——
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13.

m—(4+2m)+3<2m+2
m—4-2m+3<2m+2

=l-m<2m+2
—m=2m<2+1

=3m<3

1 1
—=(=3m)>--@3
33m>-26)

m>-1

The solution is (-1. «).

— —

-1
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4. 2p-GB-p=-Tp-2
2p-3+p<-Tp-2
3p-3<-Tp-2
10p-3<-2
10p<1

1
<—
’ 10

The solution is (wo‘ L .
10
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B e 2
The x-intercept is 3

Using these intercepts. graph the line.

y

8x+3y=12
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15, 2(3y-8)25(4y-2)
—6y+16 220y 10
16+10> 20y +6y
26> 26y
1zy or y<1

The solution is (—=, 1].

—

1




image157.png
16. 5r—(r+2)23(r-1)+6
Sr—r-223r-3+6

4r-223r+3
r-223
rzs

The solution is [5. «).

——

5
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17. 3p-1<6p+2(p-1)
3p-1<6p+2p-2
-1+2<6p+2p-3p

1<5p

1 <porp> L
5 ’ ’ 5
.o (1
The solution is 5=

— —
)
H
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18, x+5(x+D)>4Q2-x)+x
X+5x+5>8-4x+x
6x+5>8-3x
9x+5>8
9x>3

1
x>
3

The solution is (—,

Ii
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19. -T<y-2<5
~“T+2<y-242<5+2
S<y<7

The solution is (-5, 7).

-5 7
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20. —S<m+6<2
=34 (=6) <m+6+(=6) <2+ (~6)
—9<m<—4
The solution is (9. —4).
— ——

-9
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21. 8<3r+1<16
8-1=3r<16-1
T<3r<15

ZSrSS
3

The solution is [g 5] .

<—H—>

3
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22. —6<2p-3<5
—6+3<2p-3+3<5+3
—3<2p<8

1 1 1
Z(-3)<=Q2p)<=(8
PG 2E )

3

—-—<p<4

B P

L 3

The solution is (—E 4] .

—

p
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-4(3) 53(2"’1)5 2(3)

-12<2k-1<6
—12+1<2k<6+1
-11<2k <7

1

Ul
2 2

The solution is [
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10. 9y—4x=12
Find the y-intercept. If x = 0.

12
oy -40)=12=9y=12= y="=

The y-intercept is g .

Next find the x-intercept. If y =0,
9(0)—4x=12= —-4x=12=x=-3
The x-intercept is —3.

0|
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25. 3 1
=(2p+3)z—(Gp+1
$@P+IZ 6P +D

3 1
10-2(2p+3)210-—(Sp+1
$@P+Z10- 6P +D)

6(2p+3)25p+1
12p+1825p+1
7p=-17
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o
&

(z=4) S§(3:+2)

wlov Lo Ll
' '

The solution is (m %] .

50
9
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28. x<-2
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29. 3<x=5




image171.png
. —4<x<4
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31. C=50x+6000: R=65x
To at least break even. R = C.
65x = 50x + 6000
15x > 6000 = x > 400

The number of units of wire must be in the
interval [400. «).
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32. Given C=100x + 6000: R = 500x.
Since R= C.
500x =2 100x + 6000 = 400x = 6000 = x 215

The number of units of squash must be in the
interval [15. o).




image174.png
33. C=85x+1000: R=105x
R=C
105x = 85x +1000
20x >1000

1000
X2——=x250
20

x must be in the interval [50, ).
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34, C'=70x+500; R =60x
R2C
60x > 70x + 500
~10x > 500
10x <500

500
FE-—=x<-50
10

It is impossible to break even.
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Using these intercepts. graph the line.
¥
)
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35. C'=1000x +5000: R =900x
Rz2C
900x 21000x + 5000
—100x = 5000
x< 3000 = x<-50
00

It is impossible to break even.
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36. C'=25.000x +21.700.000: R = 102.500x
RzC
102.500x > 25.000x +21.700.000
77.500x = 21.700.000
S 21.700.000
77.500
x must be in the interval [280, e).

= x>280
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37 |p|>7
p<-Torp>7
The solution is (-, =7) or (7. ).

—_——

il 7
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38 |m|<2=>-2<m<2
The solution is (-2. 2).
——_—

-2 2
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39. ||=5=-5<r=<s

The solution is [-5, 5].

—

B 5
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40. |a]<—2
Since the absolute value of a number is never

negative, the inequality has no solution.

~t
0
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41. p|>-5
The absolute value of a number is always
nonnegative. Therefore, b‘ > -5 is always true,

so the solution is the set of all real numbers.

e —
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42 x+3<1
-1<2x+5<1
-1-5<2x<1-5
—6<2x<—4
—3<x<-2
The solution is (=3.-2).

——
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4. z+i]z4

3z+124 or 3:+1<-4
3z24-1 3z<-4-1
3223 3z<-5
21 :S—é
3
Lo 5
The solution is (—w. —5:‘ or [1, ).

—_—

1
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11. x=2y+3
Find the y-intercept. If x = 0.

0=2y+3=22y=-3=y

B .3
The y-intercept is -5
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45. [8b+3]27
8b+5<-7 or §h+527
8h<-12 or  8h=2

bﬁfi or bz~
2 4

The solution is (Am 3 or l o |.
2 4
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46.

5x+172<5
2

<7

5:(+l
2

77<5x+l<7
2

77fl<5.\'<77l
2
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47. |T-83<7
~7<T-83<7
76<T <90
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48. |T-63/<27
—27<T-63<27
36<T<90
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49. |T-61]<21
—21<T-61<21
40<T<82
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50. |T-43/<22
—22<T-43522
21T <65
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51. |R;-26.75(<1.42
|Rg—38.75]<2.17

a.  |R -2673|<+142=
-142<R; -2675<142=
2533<R; <28.17
|Rp-38.75<2.17=
—217<Rp-38755217=
36.58< Ry <40.92

b. 225(25.33)< T, £225(28.17)
5699.25 < T; < 6338.25
225(36.58) < Ty <225(40.92)
8230.5 < T <9207
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52. |x-100]>12
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17U <19
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Next. find the x-intercept. If y = 0.

x=2(0)+3=x=3

The x-intercept is 3.

Using these intercepts. graph the line.
v
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55. The six income ranges are:
0 < x <8700

8700 < x 35,350
35.350 < x £85.650
85,650 < x £178.650

178,650 < x < 388.350
x>388.350




image197.png
Let x represent the number of milligrams
per liter of lead in the water.

5% of .040 is .002.
.040-.002 < x <.040+.002
038<x<.042

Since all the samples had a lead content less
than or equal to .042 mg per liter. all were
less than .050 mg per liter and did meet the
federal requirement.
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1. (x+4)Q2x-3)<0
Solve the corresponding equation.
(x+4H(2x-3)=0
x+4=0 or 2x-3=0

x=—4

Note that because the inequality symbol is

3 . .
“<”—4and 3 are solutions of the original
inequality. These numbers separate the number

line into three regions.

|
|
Al

!
|
543201 23
|
!
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Inregion A, letx =—6:
(=6 +4)[2(-6)-3]
Inregion B. let
(0+4)[2(0)-3]
In region C. letx =2:

The only region where ('( +4)(2x — 3) is negative

is region B, so the solution is [4 E} To graph

. . 3
this solution, put brackets at —4 and 3 and draw

a line segment between these two endpoints.

- -

=




image200.png
Gy-D(y+3)>0

Solve the corresponding equation.

Gy-Dr+3)=0

=0 or y +3
v

-0
4 -3

Note that because the inequality symbol is " <",
é and —3 are not solutions of the original

inequality. These numbers separate the number
line into three regions.

'
i
A | B

|
548210123 4
|
|
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In region A, letx =—6:
[5(-=6) - 1][~6+3] = 93 > 0.
In region B. let :
[5(0)—-1][0+3] =
In region C. let
[52)-1][2+3]
The regions where (5y — 1)(v + 3) is positive are
regions A and C. so the solutions are

(=e=.—-3) and (%w) To graph this solution, put

parentheses at —3 and % and draw rays as shown

below.

—_—

3 1
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32 4r>-3
Solve the corresponding equation.

2 4r=-3

2 4r+3=0

F+D(r+3)=0
r+1=0 or r+3=0

r= 3
Note that because the inequality symbol is “>." —
1 and -3 are not solutions of the original
inequality.

1 or r=
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Inregion A, letr=—4:
(4> +4(-4)=0>-3.
Inregion B. letr=-2:
(-2)2+4(-2)=-4<-3.
Inregion C. let7=0:
0%+4(0)=0>-3.
The solution is (—»2, =3) or (-1, »).
To graph the solution. put a parenthesis at -3
and draw a ray extending to the left, and put a
parenthesis at —1 and draw a ray extending to
the right.

-—

-3 -1
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22 46:>-8
Solve the corresponding equation.
246:=-8= 7 +6:+8=0

(+2)(z+4) =0
+2=0 or z+4=0
z=-2 or z=—4

Because the inequality symbol is “>".
—2 and — 4 are not solutions of the original
inequality.
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Inregion A, let z=-5:
(75) +6(-5)+8=3>0
In region B. let =
(73) +6(-3)+8=
Inregion C. let = B
(0> +6(0)+8=8>0

The solution is (—e.—4) or (~2.e2).

4 2




image17.png
12. x-3y=0
Find the y-intercept. If x = 0.
3y=0=0
The y-intercept is 0. Since the line passes
through the origin, the x-intercept is also 0.
Find another point on the line by arbitrarily
choosing a value for x. Let x = 3. Then.
3y=-3=y=1
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5. 4m>+7Tm-2<0
Solve the corresponding equation.

4m*+Tm-2=0
(Am-1)(m+2)=0
4m-1=0 or m+2=0

1
m=— or m=-2
4

Because the inequality symbol is “<™ i and -2

are solutions of the original inequality.

| |
|
A I

B C

12 3 4

!
|
54320
|
!
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Inregion A. letm =-3:
4(-3)2+7(=3)-2=13>0.
In region B, let m = 0:
4(0)2+7(0)-2=-2<0.

Inregion C. letm=1:

40 +71)-2=9>0.

The solution is [—Z‘i].
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6p>-11p+3<0

Solve the corresponding equation.
6p>—11p+3=0

Gp-D@2p-3)=0

3p-1=0 or 2p-3=0

Lo 3
73 73

-1 and
3

Because the inequality symbol is

3 . P B
3 are solutions of the original inequality. These

points divide a number line into three regions.
v

B C

.
gl
t \\}\}\ —
5432100112 3 4
Lol
o
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Inregion A. letp =0.
6(0)> -11(0)+3=3>0
InregionB.letp=1.
6(1)%-111)+3=-2<0
Inregion C, let p = 10.
6(10)% —11(10) +3=493> 0
The numbers in regions A and C do not satisfy

the inequality. so the solution is [ég]
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7. 4x2+3x-1>0
Solve the corresponding equation.
437 +3x-1=0
(Ax-D(x+D)=0
4x-1=0 or x+1=0

1
x=— or x=-1
4

Note that % and -1 are not solutions of the

original inequality.
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4(-2) +3(-2)—
Inregion B, letx=0:
4(0)% +3(0)-1=-1<0.
Inregion C.letx=1:
412 +31)-1=6>0.

The solution is (-, —1) or [%w] .

—
o
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8. 3r?-5r>2=3x2 —5x-2>0
Solve the corresponding equation.
3x2-5x-2=0
Bx+D(x-2)=0
3x+1=0 or x-2=0

X=-— or x=2
3

Because the inequality symbol is*>.” 7% and 2

are not solutions of the original inequality.
|

A B c

|
|
|
|
754737271011‘34
|
!
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Inregion A. letx =-1.
3(-1)%-5(-1)=8>2
In region B, letx =0.
3(0)°-5(0)=0<2

In region C. letx =10.
310)% -5(10) =250 > 2

The numbers in regions A and C satisfy the
i R A 1
inequality, so the solution is (4«73] or
(2. ).

~——f—

2





image215.png
9.

x2 <36

Solve the corresponding equation.
1 =36=x=%6

|
i
i

A

B C

|
|
| |
76543210123456
! !
| |

For region A, letx =-7: (—7)2 =49>36.
For region B, letx=0: 0> =0<36.

For region C. letx=7: 72=49>36.

Both endpoints are included. The solution is
[-6. 6].

—f—

-6 6
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The point with coordinates (3. 1) is on the line.
Using this point and the origin, graph the line.
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10. 3229
Solve the corresponding equation.
yi=9=y=13
Note that -3 and 3 are solutions to the original
inequality.

.
1
Al B c

.
;
|
o , , -
545240125 4
]
!
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Inregion A. lety =—4:
(9?=16>9
In region B, lety =0:
07=0<9
In region C. lety =4:
42 =16>9
The solution is (-, —3] or [3. «).
—t—

-3 3
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11. p2-16p>0
Solve the corresponding equation.
pr-16p=0= p(p-16)=0=
p=0orp=16
Since the inequality is “>". 0 and 16 are not
solutions of the original inequality.
|

A B

c

|
! !
| |
| ’
6 4 & 12 %
| |
! !
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Forregion A, letp =-1:

(1> -16(-1)=17>0.
Forregion B. letp = 1:
12-16(1)=-15<0.

Forregion C. letp=17:
172-16(17)=17>0.

The solution is (-, 0) or (16. =).

0 16
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12. 72-9r<0
Solve the corresponding equation.

r2-9r=0
rr-9=0
r=0 or r-9=0
r=0 or r=9
Note that 0 and 9 are not solutions to the original
inequality.
|
A i B c

|
!
| |
2101234567861
| !
| |
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Inregion A, let 7 :
(-2 -9(-1)=149=10>0
Inregion B, letr=1:
M2 -91)=1-9=-8<0
In region C. let 7 =10:
(10)2 =9(10)=100-90=10>0
The solution is (0. 9).
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13. % -9x20
Solve the corresponding equation.

P -ox=0
x(x2 —9) =0
x(x+3)(x-3)=0
x=0orx=-3o0rx=3
Note that 0. 3. and 3 are all solutions of the
original inequality.

\
A i B c

RIS TR N N N
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Inregion A, letx =—4:
(-4)> —9(—4)=-28<0.
In region B. let ; 1:
(-1)>-9(-1)=8>0.
Inregion C.letx=1:
1 -91)=-8<0
Inregion D. letx =4:
4 _9(4)=28>0.
The solution is [-3. 0] or [3. ).
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14. pP-25p<0
Solve the corresponding equation.
p*-25p=0

p(p%zs):o

PP +3)(p-5=0

p=0orp=—Sorp=35

Because the inequality is “<.” 0, -5, and 5 are
solutions of the original inequality. Locate these
points and regions A, B. C. and D on a number
line.

A B n

C

67

[

o

o
L

B7-6-5-4-3-2101234
ARRal
o
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Test a number from each region in
pP-25p<0.

Inregion A. let p =-10.

(~10)* =25(-10) = =750 < 0
Inregion B, let p=-1.

(-1 -25(-1)=24>0

Inregion C. letp=1.
1Po251)=-24<0

Inregion D, letp = 10.

10% -25(10)= 7502 0
The numbers in regions A and C satisfy the

inequality. so the solution is (=, =5] or
[0.5].
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13. The x-intercepts are where the rays cross the
x-axis, —2.5 and 3. The y-intercept is where the
ray crosses the y-axis, 3.
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15. (x+x+2)(x-2)=0
Solve the corresponding equation.
@+ NE+2)(x-2)=0
x+7=0 or x+2=0 or

x=-7 or
Note that —7. -2 and 2 are all solutions of the
original inequality.
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A B |
i |

8 41 -6 -5 4 32 -1 0 1

Inregion A. letx =-8:
(-8 +7)(8 +2)(-8—-2)=—60 <0
In region B, letx =
(—4+T)(A4+2)(-4-2)=36>0
In region C. letx=0:
0+7)(0+2)(0-2)=-28<0
Inregion D. letx = 3:
B+NE+2)BE-2)=350>0
The solution is [-7. —2] or [2. «).
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16. Qr+4)(x?-9)<0
Solve the corresponding equation.
(2x+4)(x*-9)=0
Qr+ 4 +3)(x-3)=0
2x+4=0 or x+3=0 or x-3=0

x=-2 or x=-3 or x=3

Note that —2. -3 and 3 are all solutions of the
original inequality.

A B} c
—————

4B 201 2

-
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Inregion A, letx =-5:

[2(=5)+4][ (-5 -9 ] (-6)16) =96 <0
Inregion B. letx =-2.5:

[2(-25)+ 4][(72.5)Z - 9} =-1(-2.75)

=275>0
Inregion C. letx =0:

[2 (o)+4][(o)Z 79} (4)(-9)=-36<0
In region D, let x = 4:
[2 (4)+4][(4)2 79] = (12)(7)=84>0

The solution is (—ee, —3] or [-2. 3].
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17. (x+5)(x2 - 2x—3) <0
Solve the corresponding equation.
(.\'+5)(x2—2x—3):0
x+3)x+1Dx-3)=0

x¥+5=0 or x+1=0 or x-3=0

x=-5 or x=-1 or =3
Note that —5. —1 and 3 are not solutions of the
original inequality.
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In region A. letx =—6:
(-6+5)[ (-6 ~2(-6)-3]=(-1)45)

=-45<0
Inregion B, letx=-2:

(72+5)[(72)2 72(72)73] =3(5)=15>0
Inregion C. letx=0:

(0+5)[(0)2 72(0)73}: 5(-3)=-15<0
Inregion D. letx =4:

(4+5)[(4)2 72(4)73}: 9(5)=45>0

The solution is (. —5) or (-1. 3).
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18.

x?-2x?-3r<0

Solve the corresponding equation.

¥ o2 -3x=0

x(x2 —2.\'—3):0

X(x+1)(x-3)=0

x=-lorx=0orx=3

Note that —1. 0 and 3 are solutions of the original
inequality.

B C

R RN

|
|
|
i
5 4 3 -2 —‘rl
|
|
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Inregion A, letx =-2:
(-2)° =2(-2)? =3(-2)=-8-8+6=-10<0

Inregion B, let x= —%:

SRCRE

=————+—==>0
8§ 2 2 8

Inregion C. letx=1:

Po2@)?-31)=1-2-3=-4<0
Inregion D. letx =4:
4322042 -3(4)=64-32-12=20>0

The solution is [~ —1] or [0, 3]
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19.

6k — 5k? < 4k = 6k — 5k* — 4k < 0
Solve the corresponding equation.

6k —5k* —4k=0
k(6> -5k -4)=0
FGk-4)2k+1)=0

k=0or 1(:i or k:—l
3 2

Note that 0. i and L are not solutions of the

original inequality.

A

wr o

o
L

-
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Inregion A. letk=-1:
6(-1)° —5(-1)2 —4(-1)= -7 <0

Inregion B, let k= —% :

EEEREES

4 4 4) 32

Inregion C. letk=1:

6(1)° —51)> —41)=-3<0

Inregion D, let k= 10:

6(10)° —5(10)> —4(10) = 5460

The given inequality is true in regions A and C.

The solution is [w —l) or [0‘ i]
2 3
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14. The x-intercept is 3: the y-intercept is 1.
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20. 2% +7m> > 4m=2m> +Tm* —4m >0
Solve the corresponding equation.

2m° +Tm? —4m =0
m (2"12 +7m— 4) =0
m@2m-1(m+4)=0

1
m=0or m:; orm=—4

B B o 1
Since the inequality is*>.” 0. 2 and —4 are not

solutions of the original inequality. Locate these
points and regions. A, B, C. and D on a number

line.
\ I
| ol
A\ B 1 D
\}\\\‘}\\\\
543210112 3 4
| [
! I
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In region A. letm =-10.
2(-10)% + 7(=10)> = 4(-10) = 1260 < 0
Inregion B. letm=-1.
2(-13 +7(-1)2 - 4(-1)=9>0
Inregion C. let m = %
A -
4 4 4 32
Inregion D, letm = 1.
203 +7()% -4 =5>0
The numbers in regions B and D satisfy the

inequality. so the solution is (—4. 0) or [% m] .
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21. The inequality pz <16 should be rewritten as

p2 —16 <0 and solved by the method shown in
this section for solving quadratic inequalities.
This method will lead to the correct solution (—4.

4). The student’s method and solution are
incorrect.
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22. Tosolve 6x+7 < 2x2. write the inequality as
207 —6x-7>0.
Graph the equation y = 2x2 —6x-7.
Enter this equation as y; and use —4 <x <4 and
—15 <y <5. On the CALC menu, use “zero” to
find the x-values where the graph crosses the x-
axis. These values are x =—0.8979 and
X =3.8979. The graph is above the x-axis to the
left of — 0.8979 and to the right of 3.8979. The

solution of the inequality is (—0.—0.8979) or
(3.8979, »).

2ero 2ere
#=-.B979158 Y=0 #=3.8979158 Y=0
[, 6] by [-15.5]
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23. Tosolve .5x% —1.2x < 2 write the inequality as
5x2-12v-2<0. Graph the equation

y= 5x% —1.2x—.2. Enter this equation as vy

anduse 4=x=6and—5<y=5. Onthe CALC
menu. use “zero” to find the x-values where the
graph crosses the x-axis. These values are
x=-.1565 and x =2.5565. The graph is below
the x-axis between these two values. The

solution of the inequality is

(~1565. 2.5565).
Zero 2ero
H=-156466 V=0 H=2.EEEY466  Y=S1E-13
[4. 6] by [-5.5]
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24. Tosolve 3.1x% = 7.4x+32>0. graph the

equation y=3. 1x2 —7.4x+3.2. Enter this
equation as v, and use -5 <x =5 and
—5<y<5.0nthe CALC menu. use “zero” to
find the x-values where the graph crosses the
x-axis. These values are x = .5672 and
x=1.8199. The graph is above the x-axis to the
left of .5672 and to the right of 1.8199. The
solution of the inequality is (—<=..5672) or

(1.8199,c2).

2ero

v 2er0
#=ssrzaon? fy=o H=1.0198867 [v=0
[-5.5]by [5. 5]
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25. Tosolve x> —2x2 —5x+722x+1. graph

=2 -2v%—5x+7 and y, =2x+1 inthe
window [-5. 5] by[-10. 10]. On the CALC
menu. use “intersect” to find the x-values where
the graphs intersect. These values are

X =-2.2635.x=.7556 and x = 3.5079. The
graph of y; is above the graph of y, for
[2.2635. .7556] or [3.5079. ).

Intérsection Intérsection
HItE.ZEIEHZ [v=-3.E27086
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Intérsection
HI3.E078028 [V=B.015B05E
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26. Tosolve x* —6x% +2v% <5x-2. graph

= x*—6x% +22% and ¥y =5x-2 inthe
window [-2. 8] by[-100. 100]. On the CALC
menu. use “intersect” to find the x-values where
the graphs intersect. These values are
x=.3936 and x = 5.7935. The graph of y; is
below the graph of y; for (.3936. 5.7935). so the
solution is (.3936, 5.7935).

Intersection Intersection
H=.383E0EET Y=-.0320158 | |H=E.7O4GEE Y=26.06733E
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. Tosolve 2x* +3x% < 2x% +4x -2, graph

v =2x* 4327 and v, =2x2 +4x -2 inthe
window [-2. 2] by[-5. 5]. On the CALC menu,
use “intersect” to find the x-values where the
graphs intersect. These values are x =.5 and

x =.8393. The graph of y; is below the graph of
¥ to the right of .5 and to the left of .8393. The
solution of the inequality is (.5..8393).

Intersection
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15. The x-intercepts are —1 and 2. The
y-intercept is 2.
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28. Tosolve x° +5x%>4x% —3x% -2, graph
vy =2 +5x* and y, =4x% -32% -2 inthe
window [-8. 4] by[-1600. 400]. There is clearly
one intersection near x = —6. On the CALC
menu. use “intersect” to find this value.
x =-5.783152. Next, change the window to
[-2. 2] by [-5. 5] to examine the behavior of the
graphs near the origin. From this view. it is clear
that the graphs do not intersect, and y; is below
the graph of y, The graph of y; is above the
graph of y, for (-5.78315. =).
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Intrzection
. PBEAEE Y= -BPE.001E
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The quotient can change sign only when the
numerator is 0 or the denominator is 0. The
numerator is 0 when 7 = 4. The denominator is 0
when 7= 1. Note that 4 is a solution of the
original inequality. but 1 is not.

B C

| |
| |
| |
2 4 0 4 2 3 4 s
| |
! !
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Inregion A. let7=0:

0
——=4>0.
0-
Inregion B. let7=2:
224 heo.
2-1
Inregion C. letr=5:
5-3 1

=—>0.

4

The given inequality is true in regions A and C.
so the solution is (—0. 1) or [4, ).
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30.

z+6
z+4

>1

Solve the corresponding equation is

I+6 z
—=1=
+4

I+6 z+4
44 z+4

Therefore. the function has no solutions. The
denominator is zero when z =—4. Note that —4 is
not a solution of the original inequality.

A B

|
‘
|

|
—6—54}—3—2—1012

|

!
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Test a number from each region in the original
inequality.

Inregion A. letz=—6.

—6+6

—6+4

Inregion B, letz=0.

0+6 3
—==>
0+4 2
The numbers in region B satisfy the inequality.
so the solution is (— 4. «).

=0<1
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a=2

31. <-1
a-5
Solve the corresponding equation.
a=2 1
a-=5
222120
-5

The numerator is 0 when a = % The

denominator is 0 when @ = 5. Note that % and 5
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are not solutions of the original inequality.

A c

B
32101234 678

[

|
i
i
i
i
T
i
|
Inregion A, leta =0:

Inregion B, let a =4:

4-2 2
——=—=-2<-1.
4-5 -1

Inregion C. let @ = 10:
10-2 8
——=—>-1.
10-5 5

The solution is (% B 5) .
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3k 3
Solve the corresponding equation
11
k-5 3
L 1,
3k-5 3

31165
3Gk-3) 3(3k-5)
3-Gk-5
33k-3)

3-3k+5_,
33k-3)

8-3k

33k-5)

. 8
The numerator is zero when & = 3 The
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denominator is zero when & = % . Note that g
5 . .

and 3 are not solutions of the original

inequality.

B C

3 2 1 o0 1 3 4

,
|
|
1\
12
|

i

Test a number from each region in the original

inequality.
Inregion A, let k= 0.
1 1 1
Ze=
300-5 5 3
Inregion B. letk=2.
1 1

=1>
32)-5 3
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16. The x-intercept is 1. There is no y-intercept.
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Inregion C. letk=3.
1 1 1
=—<=
33)-5 4 3
The numbers in regions A and C satisfy the

. . A 5
inequality. so the solution is (m 3) or

)
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1 1
33 ——<=

p-2 3
Solve the corresponding equation.
L1
-2 3
1 1
———=0
p-2 3
3-»-2)
3(p-2)
3-p+2
3(p-2)
S-p _
3(p-2)

The numerator is 0 when p = 5. The denominator
is 0 when p = 2. Note that 2 and 5 are not
solutions of the original inequality.
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! !
A i B i C
P SR S
2101 2 5 45 6
i i
InregiouA.le!pZO:L: l<l
0-2 2 3
. 1 1
Inregion B.letp=3: ——=1>—.
3-2 3
. 1 1 1
Inregion C.letp=6: ——=—<—.
6-2 4 3

The solution is (—=, 2) or (5. ).
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34.

7 .1

k+2 k+2
Solve the corresponding equation.
7t
k+2 k+2
A
k+2 k+2
6
L E—,
k+2

Therefore. the numerator is never zero. but the
denominator is zero when £+ 2 =0 or

k=-2. but the inequality is undefined when
k=-2.

A B

|
!
|

4 3 2 a0 1
|
!
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Test a number from each region in the original
inequality.
For region A, let k=-3.

7

=-7 and
-3+2 -3+2
Since —7 = —1. -3 is not a solution of the
inequality.
For region B, let £ =0.
7 7 1
and

-1

1

0+2 2 0+2 2
LT . . .

Since 3 > 3 0 is a solution of the inequality.

The numbers from region B satisfy the
inequality. so the solution is
(=2.0).
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35.

5 12

el pel
Solve the corresponding equation.
512
P+l pel
512
el pl
-7
Sl

The numerator is never 0. The denominator is 0
when p =—1. Therefore. in this case, we separate
the number line into only two regions.

A B

|
|
|
i

-4 -3 -2 —p 0 1
|
I
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Inregion A. letp =-2:
S _
2+1
12 —_12
-2+1
-5>-12
Inregion B. letp =0:
S _
0+1
12 =12
0+1
12>5
Therefore, the given inequality is true in region
A. The only endpoint. —1. is not included
because the symbol is “>.” Therefore. the
solution is (-0, —1).

=5
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4

>0

X
Solve the corresponding equation.

.'(2—47

0

x
2-4=0 or x=0
(x=2)(x+2)=0 or x=0

x=2=0 or x+2=0 or x=0

x=2 or x=-2 or x=0

Note that —2. 0 and 2 are not solutions of the
original inequality.
|

|
A i
M

4—3—?—1l:ﬁ1é:34
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Inregion A, letx =3,

-3’

Inregion B, let x =—1:
(=D’-4 1-4
O T4
Inregion C. letx
12-4

3>0.

1:

-3<0.

11
Inregion D. letx =3:
32-4 9-4 5
=——==>0.
3 3 3
The solution is (-2, 0) or (2. ).
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=69
X

Solve the corresponding equation.
2 -x-6 _o
X

2—x-6=0 or x=0
(x=3)(x+2)=0 or x=0
x-3=0 or x+2=0 or x=0

x=3 or x=-2 or x=0
Note that —2. 0 and 3 are not solutions of the
original inequality.

A B

PRI R NN NN
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17. 3x+4y=12
To find the x-intercept. let y = 0:
3x+4(0)=12=3r=12=x=4
The x-intercept is 4.
To find the y-intercept, let x = 0:
3(0)+4y=12=4y=12=y=3
The y-intercept is 3.
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Inregion A. letx =-3:

(3’ —(3)-6 9+3-6
-3 N

Inregion B. letx =-1:

D> —(-D-6_1+1-6 _—4
-1 -1 -1

Inregion C. letx=1:

=-2<0.

=4>0

In region D, let x = 4:

4’-4-6_16-10_6_3
4 4 4 2

The solution is (—=. =2) or (0. 3).

>0.
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38.

a.

When x>-4=x+4>0.let x=0.
0+4=4>0 is positive. Therefore x+4is
positive when x> —4.

When x<—-4=x+4<0. x+4 is
negative. Let x= —5+4=-1<0.

When x >—4 . the quantity x+4 is
positive, so you don’t change the direction
of the inequality. When x < —4, x +4is
negative, so you must change the direction
of the inequality sign.

Answers vary, but you must consider two
separate cases (x >—4 and x <—4) and
solve the inequality in each case.
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2
39. To solve w < 0. break the inequality
X7 —4x+4

into two inequalities 2x2+x-1<0 and
x2—4x+4<0. Graph the equations
)’:212+x—1 and )’:12—4x+4.Emer
these equations as y; and v, . and use
-3 <x<3and-2 <y <2.Onthe CALC menu,
use “zero™ to find the x-values where the graphs

cross the x-axis. These values for y; arex=-1
and x The graph of y; is below the x-axis

to the right of —1 and to the left of .5. The graph
of y, is never below the x-axis. The solution of

the inequality is [-1. .5].

2ere
#=1.9999852 |v=0
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3 3% 4+5v-20

40. To solve \’27 >3 rewrite the

x°=7
inequality with 0 on one side.
x*-3%45v-29

3>0
-7
¥ -3x? +5x-29-3(x2 - 7)
T E—
x°=7
=32 45 -29-3x2 21
27>0
x =7
¥ —6x?+5x-8
— Qa0
x° =7

Now break the inequality into two inequalities:

¥ —6x2+5x-8>0 and x2-7>0. Graph the
equations y = ¥*—6x% +5v-8 and y= -7,
Enter these equations as y; and v, . and use —6

<x<6and-25 <y <10. On the CALC menu.
use “zero” or “root” to find the x-values where
the graphs cross the x-axis. The value for v; is

X =5.3445. The graph of y, is above the x-axis
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to the right of 5.3445. The values for y, are

x=-2.6458 and x = 2.6458. The graph of y, is
above the y-axis to the left of —2.6458 and to the
right of 2.6458. The solution of the inequality is.

(—V7.47) or (5.3445. 0).

2ero
Hez.guErELs lv=o
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41.

P=2x-12x-32

The company makes a profit when
207 -120-32>0.

Solve the corresponding equation.
2¢%-12v-32=0

2(x* - 6x-16) =
(x+2)(x-8)=0=x=-2 or x=8
The test regions are A (<o, —2). B(-2.8). and

C(S. ). Region 4 makes no sense in this
context, so we ignore this. Test a number from
regions B and C in the original inequality.

For region B, let x = 0.

2(0)% -12(0)-32=-32<0

For region C. let x = 10.

2(10)? ~12(10)-32=48>0

The numbers in region C satisfy the inequality.
The company makes a profit when the amount
spent on advertising in hundreds of thousands of
dollars is in the interval (8. ==).
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42. P=4r"-30r+14
‘We want to find the values of 7 for which
P >0, that is, we must solve the inequality

412 =30 +14>0.
Solve the corresponding equation.

42 -30r+14=0
2(27 - 151+7)=0

1
(214)(:4):0#1:5 or =7
‘We only consider positive values of 7 because
f represents time (in months). The test regions

are 4(0,%). B(3.7). and € (7. ).

Inregion A, let 1= i

2
4(1) 730(1]”4 =20
4 4 4
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In region B, let 7= 3:

4(3)7 —30(3)+14=—40<0.
In region C. let 7= 10:

4(10)* =30(10) +14=114>0..
The solution is (0 2) r (7. e0).

The investor makes a profit between 7= 0 and
t= % month and after 7 months.
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43. P=x?+300x-18.000
The complex makes a profit when
x% +300x 18,000 > 0.
Solve the corresponding equation.
0=x%+300x-18.000

—300++/(300)% — 4(1)\ 000)
20
x=51.25 or x=-351.25
‘We only consider positive values of x because
x represents the number of apartments rented.

The test regions are 4(0. 52) and B(52. 200).
Inregion A. letx=1:

(1)* +300(1)~18.000 = ~17.699 < 0..

In region B, let x =100:

(100)* +300(100) ~ 18.000 = 22,000 > 0.

The complex makes a profit when the number of
units rented is between 52 and 200, inclusive. or
when x is in the interval [52. 200].
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44 ¥ +5r-530>0
Use a graphing calculator to solve

X2 +5x-530=0

Zere
H=Z0.BETOPZ V=0

[0. 30] by [-10. 10]
The graph lies above the x-axis for x > 20.657.
Thus, the salesman needs to make 21 pitches or
more to earn a profit.
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18. x—2y
To find the x-intercept. let y = 0:
x=2(0)=5=x=5
The x-intercept is 5.
To find the y-intercept. let x = 0.

O—2y:5:>—2_1':5:>y:—%

The y-intercept is —% .
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19. 2x-3y=24
To find the x-intercept. let y = 0:
2v-3(0)=24=2r=24=x=12
The x-intercept is 12.
To find the y-intercept, let x = 0:
2(0)-3y=24=-3y=24=y=-8
The y-intercept is —8.
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20. 3x+yv=4
To find the x-intercept. let y =
3x+0:4:>3x:4:>x*§

The x-intercept is g

To find the y-intercept, let x = 0:
30)+y=4=y=4

The y-intercept is 4.
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] ¥ -9

To find the x-intercepts, let y = 0
0=x?-9=x2=9=y=0=13
The x-intercepts are 3 and —3.
To find the y-intercept, let x = 0:
y=0-9=-9

The y-intercept is —9.
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22, y=x’+4
To find the x-intercepts, let y = 0:
0=x’+4= 1’ =4=
x=+J=4 nota real number

There is no x-intercept.
To find the y-intercept, let x = 0:

y=02+4=4
The y-intercept is 4.
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23, y=x’+x-20
To find the x-intercepts, let y = 0:
0=x2+x-20=0=(x+5)(x—4) =
¥+5=0=x=-Sorx-4=0=x=4
The x-intercepts are —5 and 4.
To find the y-intercept. let x = 0:
y=0240-20=-20
The y-intercept is —20.
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24, y=5x"+6x+1
To find the x-intercepts, let y = 0:
0=5x2+6x+1=0=r+])(x+1) =

Sx+l=0=x

7é orx+l=0=x=-1

B 1
The x-intercepts are — B and —1.
To find the y-intercept, let x = 0:
=502 +6(0)+1=1
The y-intercept is 1.
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25, p=2x2-5x+7
To find the x-intercepts. let y=0:
0=2x-5v+7
This equation does not have real solutions, so
there are no x-intercepts.
To find the y-intercept, let x = 0:
y=2(0)-50)+7=7
The y-intercept is 7.
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26. y=3x"+4x-4
To find the x-intercepts, let y = 0:
0=3x +4x-4=0=(CBr-2)(x+2) =

3x72:0¢x:§ or x+2=0=x=-2

B 2
The x-intercepts are —2 and 3
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To find the y-intercept. let x = 0:
1=3(0) +4(0)—4=—4
The y-intercept is —4.
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x-intercept: 0= ¥ =x=0
y-intercept: y =0
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28. y=x’+2

x-intercept: 0= P22
x=*J-2 not areal number

y-intercept: v = 02+2= y=2
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29. -3

x-intercepts: 0= 3=y’ =3=x= +\/—
y-intercepts: y = 02-3=-3
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30. y=2x"

x-intercept: 0= 2t =x=0
y-intercept: ¥ =2(0)=0





image38.png
3. y=x’-—6x+5

x-intercept:
0=x-6x+5=0=(x-1)(x-5)=
x-l=0=x=lorx-5=0=x=5
y-intercept: y = (0)2 -6(0)+5=5
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3.
x-intercept:
0=x>+2x-3=0=(x+3)(x-)=
¥+3=0=x=-3 or x-1=0=x=1
y-intercept: y = (0)2 +2(0)-3=-3
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x-intercept: 0= ¥=x=0

3:)_1'70

y-intercept: y =
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34, y=x"-3

x-intercept: 0:.(3—3:>x3:3:.‘r»\’:\/5

y-intercept: y=0>-3=y=-3

y

x v
-2 -11
-1 —4

0 -3
1 -2
2 5
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y=Ax+4
x-intercept: 0=+x+4=0=x+4=x=—4

y-intercept: ¥y =+/0+4 = «/Z =2
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y=+x-2
=VJx-2=0=x-2=x=2
/0=2 ==2. not a real

x-intercept:
y-intercept: )

number
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1. (1.-2) lies in quadrant IV
(=2. Dlies in quadrant IT
(3. 4) lies in quadrant I
(=5.—6) lies in quadrant ITT
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41. 2008: 20 million pounds
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42. 2009: approximately 11 million pounds
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43. 2011




image53.png
44. No years
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45. (a) about $1.250.000
(b) $1.750.000

() about $4.250.000
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46. (a) about $1.000.000
(b) about $2.250.000.

() about $3.250.000.
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2. (7.2)lies in quadrant I
(3~ -2 ) lies in quadrant IV
(4.0) lies in no quadrant
(—\/3‘ «/3) lies in quadrant IT
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47. (a) about $500.000
(b) about $1.000.000.

() about $1.500.000.
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48. (a) about $250.000
(b) about $1,250,000

() about $1.500.000.
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49. beef, about 59 pounds: chicken. about 83
pounds: pork. about 47.5 pounds
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50. 2002
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51. 2001
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52. In 2001, annual per person beef consumption
‘was about 66 pounds. while in 2010, annual per
person beef consumption was about 59 pounds.

so beef consumption decreased about 7 pounds
between 2001 and 2010.
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on
@

. about $512 billion
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54. in 2005-2010
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55. in 2008-2015
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56. In 2015, sales are projected to be about $590
billion. while in 2010. sales were about $523

billion, so sales are projected to increase about
$67 billion.
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3. (1.-3)is a solution to 3x —y — 6 = 0 because
3(1) - (-3) - 6 =0 s a true statement.
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57. H-P. about $16.50: Intel. about $21
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58. H-P. about $17.00: Intel. about $22
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59. About $17.25 on Day 14
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60. About $22.60 on Day 12
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61. No
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62. On day 1. the H-P share price was about $15.00,
while the H-P share price was about $16.50 on

day 21. So. the H-P share price increased by
about $1.50 for the month.
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63. y:x2+x+l
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64 y=2-x-x
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66. v=x>+2x2+2
8
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4. (2.-1)is a solution to ¥? +y2 —6x+8y=-15

because (2)2 +(~1)%> —6(2) +8(-1) = —15 isa
true statement.
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67. y:x3—3x2+x—l
6
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68. v=x'-5:2-2
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69. y:x4—2x3+2x
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The “flat™ part of the graph near x =1 looks like
a horizontal line segment, but it is not. The y
values increase slightly as you trace along the
segment from left to right.

4

70. @) ¥

xt-2xd 2x

10

Vizitu-2Re3ez
=10

#=- 4255318 L-.imm
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(b) The lowest point on the graph is
approximately at (—.5, —.6875). Answers
vary.
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71

—-1.1038

[-3. 3] by [-2. 6]
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72. x=.6823

[-3.3]by [-3.3]
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73. x=2.1017

2ero
#=z.1016B863 Iv=0
[-3.3]by [-5.5]
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74. x=.7555

2ero
#=.7EEE08EL Y=o
[-3.3] by [-5. 5]
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75. x=-1.7521

[-3. 3] by [-2.12]
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76. x=2.7693

vo,
2769292 =0
[-1. 53] by [-5. 5]





image5.png
5. (3.4)is not a solution to (.\'—2)2 +(y+2)2 =6

because (3— 2)2 +(4+ 2)2 =37, not 6.
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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





image90.png
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
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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





