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Chapter 1

Section 1.1
1.

2x+10=40
2x+10-10=40-10
2x =30

2x 30

2 2

x=15

Check:

2(15)+10-10=40~10

30+0;30

30=30

2.

3x+14=35
3x+14-14=35-14
3x=21

3x 21

33

x=7

Check:
3(7)+14=35
21+14;35

35=35

3.

-4t +8=-32
—4t+8-8=-32-8
-4t =-40
40

Check:
~4(10)+8=-32

—40+8=-32
-32=-32
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Check the answers for exercises 4-10 in a similar

manner.

4.

—Tm+20=48
—Tm+20-20=48-20
—Tm =28

~Tm 28

]

m=-4

S.
2.5x+7.5=325

2.5x+75-75=325-75
2.5x=25

2.5x _2

25 25
x=10
6.
34x-8.2=15.6
34x—-8.2+82=156+8.2
34x=23.8
3.4x 238

34 34
x=7
7
20=52x-0.8

20+0.8=52x-0.84+0.8
20.8=5.2x

20.8  5.2x

52 52
4=x

x=4
8
45=-3.6c+189

45-189 =-3.6c+189—-189
~144 =-3.6¢

-144  -3.6c
36 -3.6
40=c
c=40
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9.
0.05(x—200) =240
0.05x—10 = 240
0.05x—10+10 = 240 +10
0.05x = 250

0.05x _ 250

0.05 0.05

x=5000
10.

0.03(n—500) =108
0.03n—15=108
0.03n—15+15=108+15
0.03n =123

0.03n 123
003 0.03

n=4100

11. C=104+20

a.
C=10(1)+20

C=30

After 1 hour of training, a new employee can
produce 30 candies per hour.

b.

C=10(4)+20

C=40+20=60

After 4 hours of training, a new employee can
produce 60 candies per hour.

C.

LetC =150
150 =104 +20
15020 = 10/ +20—-20
130 =10k

130 10h

1010

13=h

A new employee can produce 150 candies per hour

after 13 hours of training.

12. E=-17w+600

a.

E =-17(0)+ 600 = 600

The total enrollment in math classes at the college
was 600 at the beginning of the fall semester.

b.

Let E =430
430 =-17w+600
430-600 =-17w+ 600 - 600

-170=-17w
-170 -17
T
-17  -17
10=w

The total enrollment will be 430 ten weeks after the
start of the fall semester.

C.

E=-17w+600
E =-17(8)+ 600
E =464

After 8 weeks, enrollment in math classes at the
college will be 464.
13. P=7.89¢g+33.73

a.

P=7.89(8)+33.73
P=63.12+33.73
P=96.85

In March 2017, there were approximately 96.85
million Amazon Prime members in the United
States.

b.

P=7.89¢+33.73
P=7.89(20)+33.73
P=157.8433.73
P=191.53

In March 2020, there will be approximately 191.53
million Amazon Prime members in the United

States. This may be too many to make sense.
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c.
Let P=133.

133=7.89¢+33.73
133-33.73=7.89¢ +33.73-33.73
99.27="7.89¢q

789  7.89
12.58 = ¢q

In about May 2018 (about 12.6 quarters after
March 2015) the number of Amazon Prime

members will reach about 133 million.

14. p=2.399+0.03w
a.

p=2399+0.03(5)
p=2.399+0.15
p=2.549

Five weeks after the start of summer, the gas price
is $2.549 per gallon.
b.

Let p =2.759

2.759=2.399+0.03w

2.759-2.399 = 2.399 —2.399+0.03w
0.360 = 0.03w

0360 _ 0.03w

0.03  0.03
12=w

Twelve weeks after the start of summer, the gas
price is $2.759 per gallon.

15. P=1.5t-300

a.

P =1.5(100)—-300

P =150-300

P=-150

If you sell 100 printed T-shirts, you will lose $150.

b.
P=1.5¢-300
P =1.5(400)-300
P =600-300
P =300
If you sell 400 printed T-shirts, you will make $300
profit.
c.
Let P =1000
1000 =1.5¢-300
1000+ 300 =1.5¢-300+300
1300 =1.5¢
1300 1.5¢
15 15
866.67 =t
To make $1000 profit, you must sell 867 printed T-
shirts.
16. P=5.5b-500.50
a.
P =5.5(75)—-500.50
P =412.50-500.50
P =-$88.00
There is a loss of $88 dollars for selling only 75
books.
b.
P =5.5(b)-500.50
P =5.5(200)—-500.50
P =1100-500.50
P =$599.50
There is a $599.50 profit for selling 200 books.
c.
Let P =3600
P =5.5b-500.50
3600 =5.5b—-500.50
3600+ 500.50 =5.55—-500.50+500.50
4100.5=5.5b
4100555,
5.5 5.5
745.545=5

To make $3600 in profit, you must sell 746 books.
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17. C=2.50+2.0m

a.

C=2.50+2.0(25)

C=2.50+50.0

C=52.50

It costs $52.50 to take a 25-mile taxi ride in NYC.
b.

100=2.50+2.0m
100-2.50=2.50-2.50+2.0m

97.50=2.0m
97.50 _2.0m
20 20
48.75=m

For $100, you can take about a 48-mile taxi ride in
NYC.
18.

a.

P=35-0.07(150)
P=35-10.5
P=245
After 150 seconds, the pressure in the vacuum
chamber will be 24.5 psi.
b.
P=35-0.07s
1=35-0.07s
1-35=35-35-0.07s
-34=-0.07s

-34  —0.07s

-0.07 —-0.07
4857 = s

The pressure in the vacuum chamber will be 1 psi
after about 486 seconds.

19.

a. P =3.5. This too few people. This would mean
that only 3500 people live in Kentucky.

b. P =4200. This answer is most reasonable. This
would mean that 4,200,000 people live in
Kentucky.

c. P=-210. This not possible. This would mean
that —210,000 people live in Kentucky.

20.

a. R=20.A $20 revenue for a two-day event
seems too small.

b. R=-3000. Revenue must be =0 so this is not
possible.

c. R =$4500. This answer is most reasonable.

21.

a. T =-50. This answer is most reasonable and
would mean that the temperature at the South Pole
is =50 degrees Fahrenheit.

b. T =75. This temperature is too warm for South
Pole temperatures.

c¢. T =82. This temperature is too warm for South
Pole temperatures.

22.

a. §=10.50. This answer is too small to represent
a cook’s monthly salary.

b. S =1600. This answer is most reasonable for a
cook’s monthly salary.

c. §=28,000. This answer is too large to

represent a cook’s monthly salary.

23. P=0.08(s—1000)

a.
P =0.08(2000—1000)

P =0.08(1000) = 80

On sales of $2000, you will make $80 in
commissions.

b.

P=0.08 (50, 000 — 1000)

P =0.08(49,000)

P =3920

On sales of $50,000, you will make $3920 in

commissions.
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C.

P =0.08(s—1000)

500 = 0.08s— 80

500+80 = 0.085 —80 +80
580 = 0.08s

580 0.08s

0.08  0.08
7250 =5

To make $500 per week, you will need $7250 in

sales each week.

24. P=0.06(s—-500)

a.
P =0.06(2000—-500)

P =0.06(1500) =90

On $2000 in sales, you will make $90 in
commissions.

b.

P =0.06(5000-500)

P =0.06(4500) =270

On $5000 in sales, you will make $270 in
commissions.

c.

P=0.06(s—500)

450 =0.06(s—500)

450 =0.06s—30

450+30=0.06s—-30+30

480 = 0.06s

480 _ 0.06

0.06 006
8000 = s

If you need at least $450 per week to pay your bills,

you must make $8000 in sales.
25.

a. B=29.95+0.55m

b.

B=29.95+0.55(75)

B=29.95+41.25
B=17120

If you drive the 10-foot truck 75 miles, it will cost
you $71.20.

C.

B=29.95+0.55m

100 = 29.95+0.55m

100-29.95 = 29.95-29.95+0.55m
70.05 = 0.55m

70.05 _ 0.55m

055  0.55
127.36 = m

For a total of $100, you can rent the 10-foot truck
from Budget and drive it 127 miles.

26.

a. C=59.99+29.99m

b.

Let m=24.

C =59.99+29.99(24)

C=59.99+719.76
C=779.75

The total cost of this membership for the first 2
years is $779.75.

c.

Let C=1000.

1000 =59.99+29.99m
1000-59.99 =59.99+29.99m —59.99
940.01=29.99m
940.01 _ 29.99m

2099  29.99
3134=~m

$1000 will purchase 34 months of membership at
this club.

27.

a. P=250+0.07s

Let s =2000

P =250+0.07(2000)
P=250+140=390
If you have sales of $2000 in a week, your pay will
be $390.
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Let P =650
650 =250+0.07s

650-250 = 250 ~250+0.07s

400 =0.07s

400 _ 0.07s

0.07 0.07
571429 =5

To earn $650 per week, you must have $5714.29 in
sales each week.

28.

a. P=300+0.05s

b.

Let s =4000

P =300+ 0.05(4000)

P=300+200

P =8500

Your paycheck will be $500 if you have $4000 in
sales.

c.

Let P=750

750 =300+0.05s
750+-300=300+-300+0.05s
450 =0.05s

450 005

0.05 0.05

$9000 = s

For a paycheck of $750, the weekly sales would be
$9000.

29.Let C be the total cost (in dollars) of a trip to
Las Vegas, and let d be the number of days you
stay.

a. C=225+150d

b.

C =225+150(3)

C=2254+450=675

A three-day trip to Las Vegas will cost $675.

6

$1200 — $600

C=225+150d

600 =225 +150d
600—-225=225-225+150d

375=150d

375 _150d

150 150

2.5=d
If you have $1200 and gamble half of it, you can
stay in Las Vegas for only 2 days.
30. Let C be the total cost (in dollars) for a trip to
Orlando, Florida, for a family of four, and let d be
the number of days you stay.
a. C=1600+900d
b.

C =1600+900(5)
C =1600+4500
C=6100
A five-day trip to Orlando, Florida, will cost a
family of four $6100.
c.
C =1600+900d
7500 =1600+900d
7500-1600 =1600—-1600+900d
5900 =900d
5900 9004

900 900
6.56 ~d

For $7500 a family of four can take a trip to
Orlando, Florida, for six days.

31.Let C be the total cost (in dollars) for shooting
a wedding, and let p be the number of proofs edited
and printed.

a. C=529p+800
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b. e.
C=5.29(100)+800 Let P=0.
C =529+800 221p-200=0
C=1329 2.21p =200
If the photographer edits and prints 100 proofs, the 221p _ 200
cost will be $1329. 221 221
p =90.50
c.
The photographer must edit and print 91 proofs to
Let C =1750. P grap P P
break even.
1750 =5.29 p +800 -

1750-800 =5.29p +800—-800
950=5.29p a. Let C be the total cost (in dollars) for selling s
' snow cones for a month.

950 _529p Fixed costs are: 2000+1150 = 3150.
529 5.29 C=3150+0.365
179.58 = p
b.
With a budget of $1750, the photographer can edit
) C=3150+0.36(3000)
and print 179 proofs.
C =4230
32. Let R be the total amount a photographer The monthly cost for selling 3000 snow cones is
$4230.

charges her clients for editing and printing p
c.

proofs.

a. R=7.50p+600

4400 =3150+0.36s
4400-3150=3150-3150+0.36s

b. 1250 =0.36s
R =7.50(100)+600 1250 _ 0.36s

036 0.36
R =750+600 T2y g
R=1350

) ) For a $4400 budget, the vendor can sell up to 3472
The photographer will charge her client $1350 to
SNOw cones.

34.

edit and print 100 proofs.

c. Let P be the profit (in dollars) from editing
o a. Let R be the monthly revenue (in dollars) for selling
and printing p proofs.
s snow cones for a month. R =2.50s .

P=R-C

P =(7.50p+600)~(5.29p +800)
P=7.50p+600-5.29 p—800
P=221p-200

d.

P=221(100) 200
P=221-200

P=21

The photographer makes a $21 profit from editing

and printing 100 proofs from the wedding shoot.

b. R= 2.50(3000) =7500. The total monthly

revenue from selling 3000 snow cones is $7500.
c. Let P be the profit (in dollars) from selling s
SNow cones.

P=R-C

P=250s5—(3150+0.36s)

P=2505-3150-0.36s
P=2145-3150
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d.
P =2.14(4500)~3150
P=9630-3150

P =6480

The vendor makes a $6480 profit from selling 4500

SNOW Ccones.
€.
0=2.145-3150
3150 = 2.145 —3150+ 3150
3150 = 2.14s
3150 2.14s
214 2.14
1471.96 ~ s

The vendor must sell 1472 snow cones to break
even.

3S.

a. Let C be the total cost (in dollars) for the
Squeaky Clean Window Company to clean
windows for a day, when w windows are cleaned.

C=150w+530.

b.
C=1.50(60)+530
C=90+530
C=620

If the Squeaky Clean Window Company cleans 60
windows in a day, it will cost the company $620.
c.

800 =1.50w+530
800-530=1.50w+530-530

270 =1.50w
270 1.50w
150 150
180 =w

To stay within a budget of $800, the Squeaky Clean
Window Company can clean up to 180 windows.
36. a. Let R be the monthly revenue (in dollars) for
the Squeaky Clean Window Company to clean
windows for a day when w windows are cleaned.

R=9w+50.

b.
R=9(50)+50
R=450+50
R=500

The Squeaky Clean Window Company will charge
a business $500 to clean 50 windows.

c. Let P be the profit for the Squeaky Clean
Window Company to clean windows when w
windows are cleaned.

P=R-C

P=(9w+50)—(1.50w+530)
P=9w+50-1.50w—-530

P =7.50w— 480
d.

P =17.50(80) 480
P =600-480
P=120

The Squeaky Clean Window Company makes a
$120 profit by washing 80 windows.

€.

0="7.50w—480
0+480=7.50w—480+ 480
480 =17.50w
480  7.50w
750  7.50
64=w

They must clean at least 64 windows to break even.
37. Maria’s work is correct. Javier needs a decimal
to correctly represent 55 cents per bottle in terms of
dollars per bottle.

38. Rosemary’s work is correct. Will needs to use
parentheses so that so that the entire cost is
subtracted.

39.

a. Let C be the total cost (in dollars) for pest
management from Enviro-Safe Pest Management
when m monthly treatments are done.

C=150+38m.
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b. There are 18 months in 1.5 years.

C=150+38(18)
C=150+0684
C=2834
If your house is treated for 1.5 years (18 months)
after the initial treatment, it will cost $834.
40.
a.
2013 >¢=3
P=2.76(3)+309.37
P =8.28+309.37
P=317.65
The population of the United States was
approximately 317.65 million in 2013.
b.
326 =2.76t+309.37
326-309.37 =2.76¢ +309.37—-309.37

16.63 =2.76¢
16.63  2.76¢

276 276
6.03~1¢

In about 2016, the population of the United States
was approximately 326 million.

C.

375 =276 +309.37
375-309.37 = 2.76¢ +309.37 —309.37
65.63 =2.761
65.63 _ 2.76t

276 276
2378 ~ ¢

By late 2033, the population of the United States
will have reached 375 million.

41.

a. Let C be the total monthly cost (in dollars) for a
manufacturer to produce g sets of golf clubs.
C=23250+145¢g

b.

C =23250+145(100)
C = 23250+14500
C=37750

It costs the manufacturer $37,750 to produce 100

sets of golf clubs.

C.

20000 —23250 = 23250— 23250 +145g
~3250 =145g

-3250 _145g

145 145

04l~g

This is model breakdown. Their costs can never be
lower than their fixed costs of $23,250.
d.

$37,750
100 sets

=$377.50 per set

To break even selling 100 sets of golf clubs per
month, the manufacturer must sell each set for
$377.50.

42. a C=150+5¢ for ¢+ 2100.

b.

C =150+5(300)

C=150+1500

C=1650

It costs $1650 to make 300 T-shirts.

c.

1500 =150+ 5¢
1500150 =150~ 150+ 5¢
1350 = 5¢

1350 51

5 5

270 =1

The camp can have 270 T-shirts made for $1500.
d.

% = $5.50 per T-shirt

To break even selling 300 T-shirts, the camp should
sell each for $5.50.

43.

a C=1500+1.50n for n < 500.

b.

C =1500+1.50(250)

C =1500+375

C=1875

It costs Rockon $1875 to make 250 EPs.
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C.

2000 =1500+1.50n
2000-1500=1500-1500+1.50n

500 =1.50n
500 1.50n
150 150
3333=n

With a budget of $2000, Rockon can order 333 EPs.
d.

3000=1500+1.50m
3000—-1500=1500-1500+1.50n

1500=1.50n

1500 1.50m

150 150

1000="n

With a budget of $3000, Rockon can order 1000 EPs.

This is model breakdown. They can only order up to
500 EPs.

44. P=-3t+50

a.

Five years in operation: ¢ = 0.

One year in operation: ¢ = —4.

P=-3(-4)+50

P=12+50=62

After one year in operation, 62% of companies are
still in business.

b.

Five years in operation: ¢ = 0.

25 years in operation: ¢ = 20.

P=-3(20)+50

P=-60+50=-10

After 25 years, —10% of companies are still in
business. This is model break down.

c.

35=-3t+50

35-50=-3¢t+50-50

—15=-3¢

-15 -3t

3 3

5=t

After 10 years, only 35% of companies are still in

business.

45.

a. If Budget doubled the cost per mile, it would
change the 0.55m to 1.10m, which would make the

cost grow faster with every mile driven.

b. 29.95+0.55(75) =71.20, and 29.95 + 1.10(75) =

$112.45.

The cost for 75 miles would not double because the

day charge of $29.95 did not change. The cost for 75

miles would increase from $71.20 to $112.45.

46.

a. If the membership plan doubled the cost per

month, it would change the 29.99m to 59.98m, which

would make the cost grow faster with every month.

b. 2 years = 24 months

59.99 +29.99(24) = 779.75, and 59.99 + 59.98(24) =

1499.51. Note that 779.75(2) = 1559.50.

The cost for 2 years would not quite double because

the initiation fee of $59.99 did not change. The cost

for 2 years would increase from $779.75 to $1499.51.

47.

a. If the salesperson got a raise, increasing the

guaranteed pay per week $100, the constant 250

would change to 350. We’d have P = 350 + 0.07s.

b. The raise in the commission rate would change

the 0.07s to 0.08s. We’d have P = 250 + 0.08s.

c. 250+ 0.07(7000) = 740, 350 + 0.07(7000) = 840,

and 250 + 0.08(7000) = 810.

If a salesperson makes an average of $7000 in sales

per week, the $100 increase would be better for the

salesperson. The commission-rate change would

increase the salary only $70 per week.

d. 250+ 0.07(4000) = 530, 350 + 0.07(4000) = 630,
and 250 + 0.08(4000) = 570.

If the salesperson makes an average of $4000 in sales

per week, the commission-rate increase would be

better for the business. The commission-rate increase

would cost them on average only $40 per week.
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e.

350+0.07s =250+0.08s

100 =0.01s
100 0.01s
001 0.0l
10000 = s

For the two raises to result in the same weekly pay,
the salesperson would have to average $10,000 in
sales per week.

48.

a. If the salesperson got a raise, increasing the
guaranteed pay per week $150, the constant 300
would change to 450. We’d have P = 450 + 0.05s.
b. The raise in the commission rate would change
the 0.05s to 0.06s. We’d have P = 300 + 0.06s.

c. 300+ 0.05 (20000) = 1300, 450 + 0.05(20000) =
1450, and 300 + 0.06(20000) = 1500.

If a salesperson makes an average of $20,000 in sales
per week, the commission-rate increase would be
better for the salesperson. The commission-rate
increase would increase the salary $200 per week.

d. 300+ 0.05 (11000) = 850, 450 + 0.05(11000) =
1000, and 300 + 0.06(11000) = 960.

If the salesperson makes an average of $11,000 in
sales per week, the commission-rate increase would be
better for the business. The commission-rate increase
would cost them on average only $110 per week.

e.

450+0.05s =300+0.06s

150 = 0.01s
150 0.0ls
001 0.0l

15000 = s

$15,000 in sales per week would make these raises
result in the same weekly pay.

49.

a.

800 + 0.50(800) = 800 + 400 = 1200

If the salaries paid by the photographer increase 50%,
the 800 in the cost equation would increase to 1200,

and we’d have C=5.29p + 1200.

b.

P=R-C

P=(7.50p+600)—(5.29p+1200)

P=750p+600-5.29p—-1200

P=221p-600

The new profit minus the old profit is

(2.21p—600)—(2.21p—200)

=221p—-600-2.21p+200
=—400.

This increase in salaries would decrease the profit for

the photographer by $400.

c.

254
If the photographer wants to cover the increase in
salaries, she would have to increase the charge per
proof from $5.29 to $9.29.

50.

a. Assuming that both utilities and kiosk-rental costs
increase by 20%, the $1150 increases to $1150 +
$1150(0.20) = $1380.

C=3380+0.36s

b.

P=R-C

P =2.505—(3380+0.36s)

P =2.505-3380—-0.36s

P =2.145-3380

The new profit minus the old profit is
(2.145-3380)—(2.145-3150)
=2.145-3380—-2.14s+3150
=-230.
The increase in costs will reduce the snow cone
vendor’s profits by $230.

C.

@z0.038

6000
To cover the $230 increase in costs, the vendor
should increase the charge per snow cone by $0.04,

or 4 cents.
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51.
Step 1 Reason: Combine the variable terms together
on one side of the equation using the subtraction
property of equality.
Step 2 Algebraic Step: =5x+10=-15
-10 -10

Step 3 Reason: Solve for the variable using the
division property of equality.
Step 4 Algebraic Step: x =5
52.
Step 1 Algebraic Step: —4x+7 =-8x-9

+8x +8x
Step 2 Reason: Isolate the variable term by using
the subtraction property of equality.
Step 3 Algebraic Step: 47? = _Tl6
Step 4 Reason: The solution
53.
Step 1 Reason: Simplify the left side of the equation
using the distributive property.
Step 2 Algebraic Step: 2x -3 =-3x+12
Step 3 Reason: Combine the variable terms together
on one side of the equation using the addition
property of equality.
Step 4 Algebraic Step: 5Sx—-3=12

+3 43

Step 5 Algebraic Step: S?x = %
Step 6 Reason: The solution
54.
Step 1 Algebraic Step: 6x+1=—-4x-2-3
Step 2 Reason: Combine like terms on each side of
the equation.
Step 3 Algebraic Step: 6x+1=-4x-5
+4x +4x
Step 4 Reason: Isolate the variable term by using

the subtraction property of equality.

10x -6
Step 5 Algebraic Step: — =—
oA P70 "0

Step 6 Reason: The solution

12

5S.

Algebraic Step to Solve the

Equation

Reason for Each

Step

5x+60=2x+90

This is the given

equation.

5x+60-2x=2x+90-2x
3x+60=90

Combine the
variable terms
together on one
side of the
equation using the
subtraction
property of
equality.

3x+60-60=90-60
3x=30

Isolate the
variable term by
using the
subtraction
property of
equality.

Solve for the
variable using the
division property

of equality.

x=10

The solution

5(10)+60=2(10)+90

50+60=20+90
110=110

Check the answer.
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57.

Algebraic Step to Solve
the Equation

Reason for Each Step

56.
Algebraic Step to Solve the Reason for Each
Equation Step
6x+20=9x+5 This is the given

equation.

zd+6=14
5

This is the given

equation.

6x+20-9x=9x+5-9x

-3x+20=5

Combine the
variable terms
together on one
side of the
equation using the
subtraction
property of
equality.

§d+6—6=14—6

Isolate the variable

term by using the

-3x+20-20=5-20

Isolate the variable

term by using the

—3x=-15
subtraction
property of
equality.
-3x 15 Solve for the
__3 B __3 variable using the
division property
of equality.
x=5 The solution
6(5)+20;9(5)+5 Check the answer.
30+20 : 45+5
50=50

2 subtraction property of
gd =* equality.
i[gdj _ 2( ) Solve for the variable
285 2 using the multiplication
property of equality.
d =20 The solution
2 ? Check the answer.
E(ZO) +6=14
8+6 ;14
14=14

58.
Algebraic Step to Solve Reason for Each
the Equation Step
This is the given
ix -17=20 ) s
4 equation.
3 Isolate the variable
—x—=17+17=20+17
4 term by using the
3 addition property of
—x=37
4 equality.

Solve for the variable

using the
multiplication
property of equality.
148 The solution
X=—
3
? Check the answer.

E(%j ~17=20

40 3

37-17=20

20=20
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61.
Algebraic Step to Solve the Reason for Each
Equation Step
3x—6=14+8x This is the given

equation.

—3x—6-8x=14+8x—8x
-11x-6=14

Combine the
variable terms
together on one
side of the
equation using
the subtraction
property of
equality.

-1lx-6+6=14+6

Isolate the

variable term by

59.
Algebraic Step to Solve Reason for Each Step
the Equation
1 4 This is the given
—m+—=4
33 equation.
Multiply both sides b
3(lm+ij:3(4) Py Y
33 the LCD, 3, to get
m+4=12 eliminate the fraction.
m+4—-4=12-4 Isolate the variable
term by using the
subtraction property of
equality.
m=8 The solution
? Check the answer.
Ligyedq
3 3
3 3
4=4
60.
Algebraic Step to Solve Reason for Each Step
the Equation
1 3 This is the given
—x+—==35
2 2 equation.
Multiply both sides b
2(lx+§J:2(5) ply y
2 2 the LCD, 2, to get
x+3=10 eliminate the fraction.
x+3-3=10-3 Isolate the variable
term by using the
subtraction property of
equality.
x=7 The solution
1 (7)+ 3 ;5 Check the answer.
2 2
2 2
5=5

—11x=20
using the
addition property
of equality.
-11x 20 Solve for the
ETRT) variable using
the division
property of
equality.
20 The solution
T
_3[_§J_6;14 8(—§ Check the
11 answer.
6—(1) -6 Z 14— %

11 11 11 11
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62.
Algebraic Step to Solve the Reason for Each
Equation Step
5/ —9=187+2 This is the given

equation.

5r—9—-18r=18r+2-18r

~13r-9=2

Combine the
variable terms
together on one
side of the
equation using the
subtraction
property of
equality.

63.
Algebraic Step to Solve the Reason for
Equation Each Step
This is the
24-2 22444
7 10 7 given equation.

10 2a-2) =70 a4 )
7 10 7

50d —21=40d + 280

Multiply both
sides by the
LCD, 70, to get
eliminate the

fraction.

—13r—949=2+9

-13r=11

Isolate the
variable term by
using the addition
property of
equality.

—13r _ 11
-13 -13

Solve for the
variable using the
division property

of equality.

50d —21-40d = 40d +280—-40d

10d —21=280

Combine the
variable terms
together on
one side of the
equation using
the subtraction
property of
equality.

The solution

10d —21+21=280+21

Isolate the

variable term

13 13
55 1177 198 26
=t —

13 13 13 13
I im

13 13

Check the answer.

10d =301
by using the
addition
property of
equality.

10d 301 Solve for the

1010 variable using
the division
property of
equality.

d= 301 The solution
10

5(301) 3 ?4(301

e I e N P
7(10} 10 7(10)
43 3 86

2 10 5
215 3186 20
10 10 5 5
2122106
10 5
106 106

5 5

Check the

answer.
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64.
Algebraic Step to Solve the Equation Reason for
Each Step
3 4 5 This is the
—p——=—p+7
8 9 8 given
equation.
Multiply both
72(§p—fj=72(§p+7j i
8 9 8 sides by the
27p—-32=45p+504 LCD, 72, to

get eliminate

the fraction.

27p-32-45p=45p+504—45p

~18p-32=504

Combine the
variable terms
together on
one side of the
equation using
the
subtraction
property of
equality.

-18p-32+32=504+32

Isolate the

variable term

201 87 335 126
S __+_

18 18 18 18
18 18

~18p =536
by using the
addition
property of
equality.
-18p 536 Solve for the
-18  -I8 variable using
the division
property of
equality.
268 The solution
P=—""
9
g(_@j_ilé(_@j” Check the
sL. 9 9 8L 9 answer.
67 47 335
— =47
6 9 18

65.

1.25d —3.4=-23(5d +4)

1.25d -3.4=~11.5d-9.2

1.25d ~3.4+11.5d =—11.5d -9.2+11.5d
12.75d ~3.4=-9.2

12.75d -3.4+3.4=-92+3.4

12.75d =—5.8
12.75d 5.8
12,75 1275
d=-045
Check:

1.25(~0.45)-3.4= —2.3(5(-0.45)+4)
0.5625-3.4= -2.3(-2.25+4)

-3.9625= -2.3(1.75)
~3.9625 =~ —4.025
66.

3.7m—4.6=—1.8(6m+8)
3.7m—4.6=-10.8m—-14.4
3.7m—4.6+10.8m =—10.8m ~14.4+10.8m
14.5m 4.6 =—14.4

14.5m —4.6+4.6 = ~14.4+4.6
14.5m=-9.8

14.5m _ 9.8

145 145
m = —0.68

Check:

3.7(—0.68)—4.6=—1.8(6(—0.68)+8)
—2.516—4.6;—1.8(—4.08+8)

—7.116;—1.8(3.92)
-7.116 = -7.056
67.
3(c+5)—21=107
3c+15-21=107
3¢-6=107
3¢-6+6=107+6
3c=113
3c 113
33

113
‘T3

© 2019 Cengage Learning, Inc. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://testbanks.ac/product/9781337615587-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Check:

3(£+5j—215107
3
3[E+E]—21=107
303
3(%)—215107

128—21;107

107 =107

68.
5k+7=2(6k-14)+56
Sk+7=12k—-28+56
Sk+7=12k+28

Sk+7-12k =12k +28-12k

—Tk+7=28
—Tk+7-7=28-17
=Tk =21

-7k 21
-7 7

k=-3

Check:

5(—3)+7;2(6(—3)—14)+56

—15+7;2(—18—14)+56

~8=2(~32)+56

~8=—64+56
~8=-8

Check the answers for exercises 69-76 in a similar

manner.

69.
1.7d +5.7=29.7+5d

1.7d +5.7-5d =29.7+5d - 5d

-33d+57=29.7

-33d+5.7-5.7=29.7-5.7

—33d =24
—33d _ 24
33 -33
d=~-727

70.

2.Im+3.4=72-94m
2.Im+3.44+9.4m=72-94m+9.4m

11.5m+3.4=72
11.5m+3.4-34=72-3.4
11.5m=3.8

11.5m _ 3.8

115 115

m =033

71.

3 4
7(22—5) = 7(—3z+9)

6 15 1236
—Z——=——z+—

7 7 7 7

7[22—1—5j = 7[—£z+§j
7 7 7 7
6z—15=-12z+36
6z—-154+12z=-12z+36+12z
18z-15=36
18z—-15+15=36+15
18z =51
18z 51
1818
51
18

17
%

72.

2 3
g(3r—8) = g(—4r+6)

6 16 12 18
+ —

—
5 5 5 5

S[Er—ﬁj=5[—2r+§j
5 5 5 5
6r—16=—12r+18
6r—16+12r =—-12r+18+12r
18r—16=18
187 —-16+16=18+16
18r =34
18 34
18 18

34
F=_

18
17
)

z

r
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73. 76.
-3(2v+9)-3(3v—7)=4v+6(2v-8)

—g(4x+2) ERNSY
—6v—27-9v+21=4v+12v—48 7 28

~15v—6=16v—48 _8.4_3 s
—15v—6-16v =16v—48—16v 7T 28
3lyv—6=—-48 28(—§x—fj=28[ix—15]
777 28

3lv—6+6=—-48+6 16— 3420
—ly=-42 “30x—16-3x = 3x—4203x
Sl 42 ~35x—16 =420

31 31

" ~35x—16+16=—420+16
v=og 35x =404

35 35

4(2x+7)-6(4x—8)=12x+3(4x-9) xzﬁ
8x+28—24x+48=12x+12x—27 35
“16x+76=24x—27 7.
—16x+76—24x =24x—-27-24x F = ma
—40x+76=-27 o
—40x+76-76=-27-76 T
—40x =103 F
—40x _-103 T

~40 0 78.
X=E W=m

40 g
75. g=%

8 2
—5(3t+5)—§t—12 W
_2, 02, ) ¢

9 9 3 79,
9(_%&):9(%42} J=Ft

9 9 3 L h
41— 40 = 61108 S==
41— 40— 61 = 61— 108 61 J
~30r—40 =108 F==
301 —40+40 = —108+40 0.
301 =68
—30r —68 P=10n
30 30 £ _10n
68 10 ;0

30 h=—
o 10

15

18
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81.

0= 0,+ot
O-0, =0, +ot—o,

-, = at
w-o, _at
t t
0299
t
82.
y=mx+b
y—mx =mx+b—mx
y—-mx=>b
b=y—mx
83.
K=1r1o
2
2(K)=2(11w2j
2
2K =&’
K _ 1o
o &
2k
84.
U=ti
2
2(U)=2(lkx2j
2
2U = kx’
Wk
XX
2U
k=—
x2
85
K=—mv
2(K)z2(lmv2j
2
2K = mv?
Vv v
TS
V2
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86.
1
y—Exz
2(y)=2[lxzzJ
2

2y =xz’
y_x
2 7

z
87.
ax+by=c
ax+by—ax=c—ax
by=c—ax
by c—ax
b b
_c—ax
YT
88.
2x—y=z
2x—y+y=z+y
2x=y+z
2x _y+z
2 2
x=y;Z
89.
ax+5=y
ax+5-5=y-5
ax=y-5
ax _y-5
a a
xzy_5

a
90.
4m+n=p
4m+n—-n=p-n
4m=p-n
dm _p-n
4 4
mzp;n
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91.

b=2c+3d
b—3d =2c¢+3d-3d
b-3d =2c
b-3d 2c
2 2

92.

x=3y+5z

x—=5z=3y+5z-5z

x—=5z=3y

x-5z 3y

33
_x=5z

3

93.

5¢° +3y=z

5x* +3y—5x* =z-5x7
3y=z-5x’

3y z-5x

3 3

B z-5x"

3

y

94.

4a-5b" =c

4a—5b* +5b> =c+5b°
4a=c+5b

4a _ c+5b°

4 4

g c+5b

4

20

95. Yes, rounding the outside temperature to 73
degrees Fahrenheit is appropriate because a
difference of 0.4-degree Fahrenheit would not be
noticed.

96. No, a body temperature of 100.3 degrees
Fahrenheit would not be rounded to the nearest
whole degree. A 0.3-degree Fahrenheit difference
in body temperature could be critical.

97. A result of $236.5725 would be rounded to
$236.57 because our monetary units extend to
hundredth place value.

98. The correct rounding of 2200.8 pens would be
2200 pens. If the budget is limited to $500,
rounding up would result in going over budget.
99. The number of cars that the company would
need to wash should be rounded to 313 (312.25
rounded up). To make the profit of $400, the
company needs to wash just slightly more than 312
cars. Therefore, the next possible whole number
greater than that is 313. Anything less would result
in a profit of less than $400.

100. Your example. Refer to problems 98 and 99.
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Section 1.2 6.
1. a.
a. Use two points: (0,10) & (4,0)
Use two points: (0,—1) & (2,0) Slope=0—1O=—_1()=—_5

ope= 2-0 2 b. Decreasing
b. Increasing c. Vertical intercept: (0,10)
c. Vertical intercept: (0,—1) 7. y=2x+3
2. X y=2x+3
a. -1 2(-1)+3=1
Use two points: (-3,0) & (0,2

(73.0) & (0.2) 0 2(0)+3=3
2-0 2
Slope = =—
0-(=3) L | 2(1)+3=5

b. Increasing P 2(2)+3=7
¢. Vertical intercept: (0,2)
3.
a. v

Use two points: (-3,-15) & (3,0)
0—-(-15

Slope = # = 5 = 3
3-(-3) 6 2

b. Increasing

c. y-intercept: (0,-7.5)

=X
4. i2
al ,_4 —
Use two points: (—1,4) & (3,-2) 6
Slope = 2=4 _ =6 _3
ope = 3-(-1) T4 2 The graph is linear.
b. Decreasing 8. y=3x-8
c. y-intercept: (0,2.5) . 4
s, -1 ] 3(-1)-8=-11
a. 0 [ 3(0)-8=-8
Use two points: (0,5) & (1,0) 1 3(1)-8=-5
0-5
Slope——l_o——S 2 3(2)—8=—2

b. Decreasing

c. Vertical intercept: (0,5)

21
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.-4——
-4 -6+
.-8——
_]O——
The graph is linear.
11. y=x"+2
The graph is linear. X y
9. x=5y+4
g =S| (3 +2=11
X y
i) oV o
5(-1)+4=-1 |-1 (-2) +2=06
0 2.5
5(0)+4=4 0 (0) +2=2
5(1)+4=9 1 2 (2)2+2=6
5(2)+4=14 2 3 (3) +2=11
Y
padk:
s
ol

| | 1 1 | | | 1

T T T T T T T T X
2074 ¢ 8 10 2 14 ©

.-2—-—
_5——
—— —+—+—>«x
The graph is linear. -2 -2 .10/ 1 2 3
10. x=-2y-7
x y The graph is nonlinear.
-2(0)-7=-7 0

22

© 2019 Cengage Learning, Inc. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://testbanks.ac/product/9781337615587-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

14. y=%x—3

0 2
0y -4=-4
(0) 4 | 1(4)-3==2
2 (-2)’-4=0
3 2 _,_
(3) -4=5 !
4__
y 2T

-8+
The graph is linear.
15. x=§y—4
i X y
Lo
-4 |0
The graph is nonlinear.
) e-4=2 |3
13. y=—x+6
73 W©-4=0 |6
Y )

-3 2(-3)+6=4

0 | 3(0)+6=6 y
3 2(3)+6=8 10+
8__
&
y 4L
10T 27
8T —— I —F> %
-0 -8 -6 f4 -2 0| 2 a
-2+
4T 47
A -6
11 — 1>«
29 -8 -7 65 -4-3-2-10 1 2 3 4
27 The graph is linear.
The graph is linear.
23
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18. y=-04x+5

X y

=5 | —04(-5)+5=7

0 | -04(0)+5=5

2(0)+1=1 0
+(0) 5 | -04(5)+5=3
2(4)+1=4 4
y
! 10T
(\\:_
ik
i
HEEHE B 5 S e | R P it BRI 1
ZHSas e 27
41
The graph is linear.
19. x=-1.5y+7
X y
17. y=0.5x-3 ~1.5(0)+7=7 0
2 (4 ~1.5(2)+7=4 2
-2 2)=3=—
05(=2)=3=4 -1.5(6)+7=-2 6
0 ]05(0)-3=-3
2 105(2)-3=-2
Y
4 | 05(4)-3=-1
y
At
51
— e pHRH
-2 —1-10__ 1 2 2 4 & I l(l) 1I2
-2 -2+
L Lot
{/-i'
=Y The graph is linear.

The graph is linear.
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20. x=-2.5y+10 2. y=—152+8
X y T ¥
25(6)+10=-5 | 6 3 | _15(-3) +8=-55

_2 2 _
—2.5(4)+10=0 4 -1.5(-2) +8=2
0 2 o
-2.5(0)+10=10 0 -1.5(0)" +8=8
2 _ 2 e
-2.5(1)+10=7.5 1 1.5(2) +8=2
3 ~1.5(3) +8=-55
y
101 y
8__

T T 1 T f f T T =4 =% —IZ —Il 2 HE2EX 24

6 -4 20 2 4 ¢ 8 w0 -2+
2t

a4t
.—4—-—

-1

._8-——

The graph is linear. Lo+

21. y=-2x"+15
The graph is nonlinear.

X y
23. B=0.55m+29.95
3| 23 +15=-3 A
2| (=2 +15=7 " B
0 29.95
0 —2(0)° +15=15 10 35.45
2 —2(2) +15=7 20 40.95
3 3 30 46.45
—2(3) +15=-3 40 51.95
b.
y
Cost of Renting a 10-Foot Truck from Budget
8
80
20 -
@ 607
S 50+
S ]
% 40
| } X 8 20
5 i
.-3 R
10T
e A RS SS RS HS as Sanid Saas ey
10 20 >0 40 50 60 70 80 90
Miles driven

The graph is nonlinear.

25
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24. c.
a.
Sales Clerk’s Weekly Salary
e F
w
0 100,000
200
500,000 | 160,000 & 2501
400,000 | 180,000 § e
500,000 | 200,000 g 150 /
600,000 | 220,000 W 1001
b. 50T
ymEe Emmmy e e s ey amas e mmmm a2
Fees on Hedge Fund Earings S0 ippa 1509 at s
F Total sales per week (dollars)
200,000 T
26.
250,800 a. Let W be the sales clerk’s weekly salary in dollars
® 200,000 for selling s dollars of merchandise during the week.
S W =0.03s+200
$ 150,000
s b.
100,000 s w
50,000 1000 203
500 215
0 200,000 409,'000 £00,000 800,000 i 1000 230
Earnings (dollars)
1500 245
25. 2000 260
a. Let I be the sales clerk’s weekly salary in dollars
for selling s dollars of merchandise during the week.
W =0.04s +100 i Sales Clerk’s Weekly salary
b.
s w
0 100
100 104 g
500 120 s
1000 140 &
1500 160

| | | I |

I
T
2400

T s

|
600 K IZbO IBbO
Sales (dollars)

26
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27.

a. Let 7 be the total tuition and fees Western
Washington University charges resident undergrad
students (in dollars) for ¢ credits taken by the student,
up to 10 credits.

T=225.20c + 550.25

b.
c T
5 1676.25
6 1901.45
7 2126.65
8 2351.85
9 2577.05
10 2802.25
C.
Total Tuition and Fees af
Western Washingion University
%000
2800
TR?Aﬁ)(’)—
5
= 2000
3
1600
o
& 1200-
800
4001
T
2 4 &6 8 10 12 14 16 18
Credits Taken
28.

a. Let C be the cost in dollars for special delivery

service m miles over the first 10 miles.

C=0.55m+5

b.
m C
0 5.00
4 7.20
12 11.60
20 16.00

Special Delivery (over 10 Miles) Cost in Dollars

[
A
g
S
=
=
3
]
<
§
SR
] l | | ] ] | | 1 ] | |
D T T | 1 1 T | | 1 T 1 |Egl
IR R SRR RN P R AR RER] RN ] REL SRERr AR
Miles over 10 miles
29.
a. P=-3t+50
t P
0 50
1 47
2 44
3 41
4 38
b.
Percent of Companies Still
in Business
P
&5 1
&0 +
=
S
S
a

T T T
4 & 8 10
Years after their 5th year

27
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30.
a. N=-0.12r+2.88
t N
0 2.88
2 2.64
6 2.16
9 1.8
b.
U.S. Households That Have No Car
N
=1
g‘ 4
..g 3
9
D2
a
1
P e T e
ov 05 1.0 1.5 20 25 2|0 325 40 5.0

Years since 1990

31. The slope is 2.

X y slope

0 7 -
n-7_4_,
2-0 2

2 11 -
L-ll_4_,
4-2 2

4 15 19—15_£_2
6-4 2

6 19

i
32. The slope is 5

X y slope

—4 -18 —4—(-18) 14 7
0-(—4) 4 2

0 4 10-(—4) 14

4-0 4

4 10 24-10 14 7
8-4 4 2

8 24

33. Theslopeis —7.

x y slope
-2 29 15-29 14 »
0-(-2) 2
0 15 15 _-14_
2-0 2
2 1 13-1_-14_
4-2 2
4 -13
34. The slope is —1.75.
X y slope
-3 14.25 — -
9-1425 _ 5.252_1.75
0-(-3) 3
0 9 -9 _
3.75 9= 5.25__1.75
3-0
3 3.75 15— -
1.5 3.75= 5.25=_1.75
6-3 3
6 -1.5
35. Theslopeis 4.
X Y slope
2 -18 —-6—-(18) 12
5-2 3
> 6 6-(-6) _12 _,
8-5 3
8 6 —
18-6_12_,
11-8 3
11 18
36. The slopeis —2.5.
X y slope
4 7 —-55-7 -
5.5 7: 12.5:_2.5
9-4 5
9 =55 | -18—(-5.5) -
( ): 125_ 54
14-9 5
14 | -18 -30.5—-(-18) _-125 )5
19-14 5
19 |-
30.5

28
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37. Yes, the points given in the table all lic on a line.

The slopes are all equal.

X y slope

S (),

0 -6 | 0-(=2)

21 2 ] 2-(-6)

4110 | 5o 4
10-2_,
4-2

38. Yes, the points given in the table all lie on a line.

The slopes are all equal.

x |y slope

0 5] 2-
2-5_ ;4
1 1-0
2| -1 | Z1=2
3] -4 | 2-1
4= (1) _
3-2

39. No, the points given in the table do not all lie on

a line. The slopes are not all equal.

X y slope

6 |12 | 10-12 _ 2
310 | 3-(-6) 3
08| s-10 2
0-(-3)
5-8

. |

-0

w

40. No, the points given in the table do not all lie on

a line. The slopes are not all equal.

X y Slope

-8 | -8 -3.5-(-
—35-C8 8)=0.75

-2 | =35 -2—(-8)

0| =2 -2—(-
239 95

10 | 7.5 0-(=2)
L(_Z):(),gs

10-0

41.

a. The slope is 3. The slope is the coefficient of x in
the equation.

b. The slope is positive, so the line is increasing.

¢. The y-intercept is (0,5). The y-coordinate of the
y-intercept is the constant of the equation.

42,

a. The slope is 7. The slope is the coefficient of x in
the equation.

b. The slope is positive, so the line is increasing.

¢. The y-intercept is (0,12). The y-coordinate of the
y-intercept is the constant of the equation.

43.

a. The slope is —4 . The slope is the coefficient of x
in the equation.

b. The slope is negative, so the line is decreasing.

¢. The y-intercept is (0,8). The y-coordinate of the
y-intercept is the constant of the equation.

44,

a. The slope is —9. The slope is the coefficient of x
in the equation.

b. The slope is negative, so the line is decreasing.

¢. The y-intercept is (0,25). The y-coordinate of the
y-intercept is the constant of the equation.
45.

1
a. The slope is > The slope is the coefficient of x

in the equation.

b. The slope is positive, so the line is increasing.

¢. The y-intercept is (0,5). The y-coordinate of the
y-intercept is the constant of the equation.
46.

a. The slope is % The slope is the coefficient of x

in the equation.

b. The slope is positive, so the line is increasing.

¢. The y-intercept is (0,43). The y-coordinate of the

y-intercept is the constant of the equation.
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47.

a. The slope is 0.4. The slope is the coefficient of x
in the equation.

b. The slope is positive, so the line is increasing.

¢. The y-intercept is (0,—7.2). The y-coordinate of
the y-intercept is the constant of the equation.

48.

a. The slope is 2.3. The slope is the coefficient of x
in the equation.

b. The slope is positive, so the line is increasing.

c¢. The y-intercept is (0,—8.4). The y-coordinate of

the y-intercept is the constant of the equation.

49.
a. The slope is % The slope is the coefficient of x

in the equation.

b. The slope is positive, so the line is increasing.

c. The y-intercept is (O,%j. The y-coordinate of the

y-intercept is the constant of the equation.

50.
a. The slope is —g. The slope is the coefficient of x

in the equation.

b. The slope is negative, so the line is decreasing.

. . 4 .
c. The y-intercept is [O,EJ. The y-coordinate of the

y-intercept is the constant of the equation.

51. No, the y-intercept is (0,—-9).

52. No, the slope is —%, and the y-intercept is

)

53. Write the equation in the form y = mx + b.
2x+y=20

2x+y—2x=20-2x

y=-2x+20

a. The slope is —2. The slope is the coefficient of x.

b. The slope is negative, so the line is decreasing.

¢. The y-intercept is (0,20). The y-coordinate of

the y-intercept is the constant of the equation.

54. Write the equation in the form y = mx + b.
Sx+y=11

Sx+y—-5x=11-5x

y==5x+11

a. The slope is —=5. The slope is the coefficient of x
in the equation.

b. The slope is negative, so the line is decreasing.

¢. The y-intercept is (0,11). The y-coordinate of the

y-intercept is the constant of the equation.

55. Write the equation in the form y = mx + b.

4x-2y=20
4x-2y—4x=20—-4x
—2y=—-4x+20

-2y —4x 20

2 2 2
y=2x-10

a. The slope is 2. The slope is the coefficient of x in
the equation.

b. The slope is positive, so the line is increasing.

¢. The y-intercept is (0,—10). The y-coordinate of

the y-intercept is the constant of the equation.

56. Write the equation in the form y = mx + b.
6x—-3y=18

6x—3y—6x=18—-06x

—3y=—6x+18

-3y —6x 18

e

y=2x-6

a. The slope is 2. The slope is the coefficient of x in
the equation.

b. The slope is positive, so the line is increasing.

¢. The y-intercept is (0,—6). The y-coordinate of

the y-intercept is the constant of the equation.
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57. Write the equation in the form y = mx + b.
3x+5y=12
3x+5y—-3x=12-3x
Sy=-3x+12
sy _-3x 12
5 5 5

=22
4 5 5

a. The slope is —%. The slope is the coefficient of x

in the equation.

b. The slope is negative, so the line is decreasing.
. . 12 )
c. The y-intercept is 0,? . The y-coordinate of

the y-intercept is the constant of the equation.
58. Write the equation in the form y = mx + b.
—4x+2y=7

—A4x+2y+4x="T+4x

2y=4x+7

2 4x 7

EREN

7
=2x+—
Y 2

a. The slope is 2. The slope is the coefficient of x in
the equation.

b. The slope is positive, so the line is increasing.
. . 7 .
c. The y-intercept is (O,Ej. The y-coordinate of the

y-intercept is the constant of the equation.
59. Write the equation in the form y = mx + b.
The slope is then the coefficient of x. The -

coordinate of the y-intercept is then constant of the

equation.
3x+2y=6
3x4+2y—-3x=6-3x
2y =-3x+6
2y 3x 6
2 2 2

3
y=—5x+3

.3 . .
No, the slope is —5 and the y-intercept is (0,3).

60. Write the equation in the form y = mx + b.
The slope is then the coefficient of x. The y-

coordinate of the y-intercept is then constant of the

equation.

Tx—y=4
Tx—y=Tx=4-Tx
-y==7x+4

-y _—Ix 4

-1 -1 -l
y=Tx-4

No, the slope is 7, and the y-intercept is (0,—4).

61.

a. The slope is 0.55. The cost of renting a 10-foot
truck from Budget increases by $0.55 per mile the
truck is driven.

b. Ifthe per-mile charge were changed to $0.75, the
graph would be steeper.

62.

a. The slope is 0.20. The hedge fund fees increase
by $0.20 for each dollar of earnings.

b. If the percent charged on earning were changed to
15%, the graph would be less steep.

63.

a. The slope is 0.04. The sales clerk’s weekly salary
increases by $0.04 per dollar of sales made. This
represents the commission rate earned on all sales
made.

b. If the base salary were changed to $200, the graph

would have a higher vertical intercept, (0,200), but

would continue to increase at the same rate.

64.

a. The slope is 0.03. The sales clerk’s salary
increases by $0.03 per dollar of sales made. This
represents the commission rate earned on all sales
made.

b. Ifthe base salary were changed to $150, the graph

would have a lower vertical intercept, (0,150), but

would continue to increase at the same rate.
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65.

a. The slope is 225.20. The total tuition and fees
Western Washington University charges each new
resident undergrad student are increasing by $225.20
per credit taken. This is the per-credit charge.

b. Ifthe per-credit fee is changed to $300 per credit
and the other fees are changed to $400, the graph

would start at a lower vertical intercept of (0,400),

and it would increase faster.

66.

a. The slope is 0.55. Each mile over 10 miles will
increase the delivery fee by $0.55.

b. Ifthe fees were changed to $7 for delivery and 75

cents for each mile over 10 miles, the graph would

start at a higher vertical intercept of (0,7), and it

would increase faster.

67.

a. The slope is —3 . The percent of companies still
in business is decreasing by 3 percentage points per
year after the fifth year in operation.

b. If this trend continued, there would eventually be
no long-standing companies still in business.

68.

a. The slope is —0.12. The percentage of U.S.
households that have no car is decreasing by 0.12
each year.

b. If this trend were to continue, there will
eventually be no households without cars.

69.

a. Texas has the larger population during these years
because the Texas line is above the Florida line in the
graph.

b. The vertical intercept is approximately (0,19). In

2010, Florida had a population of about 19 million.
c. Texas is growing faster during these years
because the line appears to have a steeper rate of

increase (slope).

d. It appears that (0,25) and (10,30) are on the

Texas line. Calculating slope gives

30-25_ 5
10-0 10

The slope is approximately 0.5. The population of
Texas is increasing by about half a million people per
year.

70.

a. Colorado has the larger population during these
years because the Colorado line is above the

Washington line in the graph.
b. The vertical intercept is about (0,6.75). In 2010,

Colorado had a population of about 6.75 million.
c. The states appear to be growing at roughly equal
rates because the lines appear to have slopes that are

about equal.

d. It appears that (0,6.75) and (10,7.75) are on the

Colorado line. Calculating slope gives

The slope is approximately 0.1. The population of
Colorado is increasing by about 0.1 million, or
100,000, people per year.

71.

a. McDonald’s has the higher revenue during these
years because the line for McDonald’s is above the

Starbucks line.

b. The vertical intercept is approximately (0,1). In

2000, Starbucks had revenue of about $1 billion.
c. Starbucks is growing faster during these years
because the line appears to have a steeper rate of
increase (slope).

d. Itappears that (2,4) and (18,24) are on the

Starbucks line. Calculating slope gives

24-4_20 5
18-2 16
Starbucks revenue is increasing by about $1.25

billion dollars per year.
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72.
a. Except at the very start, Instagram had the larger
percent of the population during these years because

the Instagram line is above the Twitter line.

b. The vertical intercept is approximately (0,11). In

2010, Instagram was used by about 11% of the U.S.
population.

c. Instagram is growing its market penetration faster
during these years because the line appears to have a

steeper rate of increase (slope).

d. Itappears that (4,15) and (9,20) are on the

Twitter line. Calculating slope gives 23_ 15_3_ 1.

The slope is approximately 1. Twitter’s penetration
among the U.S. population is increasing by about 1%

per year.

73. y=2x-7.The y-intercept is (0,—7) . The slope
. 2 . . .
is 2= 1 Plot a point at the y-intercept, then, using

the slope, go up 2 and to the right 1.

y

101
81

74. y=3x-12. The y-intercept is (0,—12). The

3
slope is 3= 1 Plot a point at the y-intercept, then,

using the slope, go up 3 and to the right 1.

75. y =%x—6 . The y-intercept is (0,—6). The

slope is % Plot a point at the y-intercept, then, using
the slope, go up 4 and to the right 5.

y

4

Ca /
| | | | 1 X

T T {
-8 6 -4 20| 2 4 8 10
gaemaEl

-4+

-8+
-10+

76. y= §x+ 4 . The y-intercept is (0,4) . The slope

is % . Plot a point at the y-intercept, then, using the

slope, go up 2 and to the right 3.

y

0
8-
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77. y=-2x+5.The y-intercept is (0,5). The slope

. -2 . . . GEE
is 2= T Plot a point at the y-intercept, then, using

the slope, go down 2 and to the right 1.

SEEE 80. y= —%x +2. The y-intercept is (0,2). The

.3 3 . .
slope is 2 = 7 Plot a point at the y-intercept,

] ] then, using the slope, go down 3 and to the right 4.
78. y=-4x-3. The y-intercept is (0,—3). The

slope is —4 = T Plot a point at the y-intercept, then,

using the slope, go down 4 and to the right 1.

y

E 81. The graph has the y-intercept at (0,1.5), but it

should be at (0,-3).

82. The graph uses the slope% , but it should use the

7 slope 3.
79. y=—-—x+11. The y-intercept is (0,11). The )
5 83. The graph uses the slope 3 but it should use the

slope is 7 = = . Plot a point at the y-intercept,
5.5 slo 22
pe 3
then, using the slope, go down 7 and to the right 5.

1
84. The graph uses the slope 5 but it should use

1
the slope —.
P 2

34
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85. y=0.5x+4 . The y-intercept is (0,4). The

. 1 . .
slope is 0.5 = 3 Plot a point at the y-intercept, then,

using the slope, go up 1 and to the right 2.

y

10T
81
61

©, 4
AEaE
f F—— —t—F——F+—+t>«
M—é-A—zo 2 4 6 8 10
T

-4+

86. y=0.75x—8. The y-intercept is (0,—8). The

. 3 . .
slope is 0.75 = 2 Plot a point at the y-intercept,

then, using the slope, go up 3 and to the right 4.

87. y=-0.25x+2. The y-intercept is (0,2). The

1 -1
slope is —0.25 = 2 = T Plot a point at the y-

intercept, then, using the slope, go down 1 and to the

right 4.

T T } T 1 T T X
-10-8 -6 -4-20 2 4 ¢ m
_"~7
o

-2+

88. y=-0.3x+6. The y-intercept is (0,6) . The

. 3 =3 .
slope is —0.3 = —— =— . Plot a point at the y-
P 1010 P 7

intercept, then, using the slope, go down 3 and to the

right 10.

101

t —t—+— —> X
-40 4 8 12 16 M
»2——

. . 3
89. y= —%x +% . The y-intercept is [O’EJ . The

slope is —% = _?2 . Plot a point at the y-intercept,

then, using the slope, go down 2 and to the right 5.

1 9 9
90. y= —Zx +Z. The y-intercept is (O,Z) . The

1 -1
slope is 2 = R Plot a point at the y-intercept,

then, using the slope, go down 1 and to the right 4.
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1 3 3
91. y=—x——. The y-interceptis | 0,—— |. The
y= =y Thepitereptis 0,3

1 . . .
slope is 7 Plot a point at the y-intercept, then, using

the slope, go up 1 and to the right 4.

24
1=+
| | | | | | | | | x

T
-0 -8 -6 -4 -2 0

—A1
-5+

5
92. y= %x —%. The y-intercept is (0,—§) . The

slope is % . Plot a point at the y-intercept, then, using

the slope, go up 1 and to the right 8.

(0, -0.625)

93. y=-0.75x+2.5. The y-intercept is (0,2.5).

. 3 3 .
The slope is —0.75 = 2 = i Plot a point at the y-

intercept, then, using the slope, go down 3 and to the

right 4.

T T T T T
-0 -8 -6 -4 -2 0
T
—4

[0,25)
| | | | | S\I | | |
2

-6

94. y=-0.4x+3.6. The y-intercept is (0,3.6). The

slope is —0.4 = —% = _?2 . Plot a point at the -

intercept, then, using the slope, go down 2 and to the

right 5.

10T
8

2+

| | | | ]
T T T T

| 1

T T T
-10-8-6 -4 -20 2 4 ¢ 8 10
-2

-4+
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Section 1.3 7.
1. 1
y=—x+=
y=5x+8
—Sx+y=5x-5x+38 10y=10(lx+2)
—Sx+y=38 2 5
—1(—5x+y)=—1(8) 10y =5x+4
Sx—y=—8 —S5x+10y=5x—-5x+4
—5x+10y =4
2. —1(=5x+10y) =—1(4)
y=T7x+20 S5x-10y=-4
~Tx+y=Tx+(-7x)+20 g
~Tx+y=20 '
_1(=Tx+ ) = —1(20) y=§x_%
Tx—y=-20 s 7
36y=36| —x——
3. g [9 4]
y=—4x+15 36y =8x—-63
dx+y=—4x+4x+15 —8x+36y =8x—8x—63
4x+y=15 —8x+36y =-63
. —1(~8x+36y) =—1(-63)
p=—3x+9 8x—36y =63
3x+y=-3x+3x+9 9.
3x+y=9 4 1
y=——x-=
5. 5 3
2 15y=15(—ix—lj
y==x-8 5 3
3 , 15y =—12x-5
3(y)=3[§x—8) 2x+15y =—12x+12x-5
12x+15y =5
3y=2x-24
—2x+3y=2x-2x-24 10.
—1(=2x+3y)=—1(-24 -
(=2x+3y)=-1(-24) ,=2.
2x—3y=24 775
-2 7
35y =35| —x——
: VE NI
p=2xo4 35y =—10x—49
7 10x+35y =—10x+10x—49
7y=7(%x—4j 10x+35y =-49
7y =3x-28 11.
—3x+7y=3x-3x-28 a. (0,2). The point that crosses the y-axis.
—3x+7y=-28 ) )
b. (-3,0). The point that crosses the x-axis.
—1(-3x+7y)=-1(-28)
3x—7y=28 ¢. x=3 from the point (3,4).

d. y=2.6 from the point (1,2.6).
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12.

a. (0,-3). The point that crosses the y-axis.
b. (4,0). The point that crosses the x-axis.
¢. x=L1.5 from the point (1.5,-2).

d. y=-4.5 from the point (-2,—4.5).

13.

a. (0,5). The point that crosses the y-axis.
b. (4,0). The point that crosses the x-axis.

¢. The input value is —10 when the output value is
18. That is, x=—10 when y=18.

d. The input value is 15 when the output value is

—15. That is, x=15 when y=-15.

e. The output value is —8 when the input value is

10. Thatis, y=—8 when x=10.

14.

a. (0,7). The point that crosses the y-axis.
b. (12,0). The point that crosses the x-axis.

c. The input value is —13 when the output value is

15. Thatis, x=—13 when y=15.

d. The input value is 15 when the output value is
—2.Thatis, x=15 when y=-2.

e. The output value is 13 when the input value is

—10. That is, y =13 when x=-10.
15.

a. (0,—8). The point that crosses the y-axis.
b. (30,0). The point that crosses the x-axis.
¢. x=11 from the point (11,-5).

d. x=-9 from the point (-9,-10).

e. y=-3 from the point (20,-3).

16.

a. (10,0). The point that crosses the x-axis.
b. (0,-50). The point that crosses the y-axis.

¢. x=110 from the point (110,500) .

d. x=-30 from the point (—30,-200).
e. y=450 from the point (100,450).

17.

a. The vertical intercept for the Texas line is

approximately (0,25.5). In 2010, Texas had a

population of about 25.5 million.

b. The vertical intercept for the Florida line is

approximately (0,19). In 2010, Florida had a

population of about 19 million.

¢. The horizontal intercepts would represent the
years when the states had no population. This would
not be reasonable to predict with this graph.

18.

a. The vertical intercept for the Washington line is
approximately (0,5). In 2010, Washington had a

population of about 5 million.

b. The vertical intercept for the Colorado line is

approximately (0,6.75). In 2010, Colorado had a

population of about 6.75 million.

c. The horizontal intercepts would represent the
years when the states had no population. This would
not be reasonable to predict with this graph.

19.

a. The vertical intercept for the McDonald’s line is
approximately (0,14). In 2000, McDonald’s had
revenue of about $14 billion.

b. The vertical intercept for the Starbucks line is
approximately (0,1). In 2000, Starbucks had revenue
of about $1 billion.

c. The horizontal intercepts would represent the
years when these companies had no revenue. This
would not be reasonable to predict with this graph.
20.

a. The vertical intercept for the Twitter line is

approximately (0,11). In 2010, about 11% of the

U.S. population used Twitter.
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b. The vertical intercept for the Instagram line is

approximately (0, 10). In 2010, about 10% of the

U.S. population used Instagram.

c. The horizontal intercepts would represent the
years when these services had not penetrated the U.S.
population. This may not be reasonable to predict
with this graph.

21.

a. False, vertical intercept = (0,-2)

b. True.
c. False, x=-4.5
d. False, x=-1.5

e. True.

22,

a. False, x-intercept =(100,0)
b. False, y-intercept =(0,400)

c. True.

d. False, x =150

e. True.

23. B=0.55m+29.95

a. Vertical intercept:

B=0.55(0)+29.95
B=29.95
(0,29.95)

It will cost you $29.95 to rent a 10-ft truck from
Budget and drive it 0 miles.
b. Horizontal intercept:

0=0.55m+29.95
~29.95=0.55m +29.95—-29.95
~29.95=0.55m
—29.95  0.55m

0.55 0.55
—545=m

(~54.5,0)

To rent a 10-ft truck from Budget for $0, you would

have to drive it —55 miles. This is model breakdown.

24.C =85h+55

a. Vertical intercept:

C =85(0)+55
C=55
(0,55)

Renting a backhoe for zero hours would cost $55.
Since it would not happen, this is model breakdown.
b. Horizontal intercept:

0=85h+55
—554+0=85A+55+-55
—55=85h

55 85
85 85
-0.65=h

(—0.65,0)

Renting a backhoe for —0.65 hours will cost $0.
Since this cannot happen (negative time rental), this
is model breakdown.

25. P=5a+7

a. P-intercept

P=5(0)+7

pP=7

0,7)

7% of 10-year-old girls are sexually active.

b. a-intercept

0=5a+7
—T7=5a+7-17
—7=5a

=7 5Sa
55
—-l4=a
(~1.4,0)

0% of 8.6-year-old girls are sexually active.
26. P=-3t+50

a. P-intercept

P=-3(0)+50
P=50
(0.50)

50% of companies that have been in business for five

years are still in business.
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b. t-intercept

0=-3t+50
~50=-31+50-50
~50=-31
-50 -3t
3 3
162 =1

3

(16%,0j
3

0% of companies are in business after 21% years.

This is model breakdown.

27.

a. Let M be the total monthly salary a salesperson
earns in dollars. Let s be the total dollars in sales per
month.

M =0.055+500

b. Vertical intercept:

M =0.05(0)+500

M =500

(0,500)

If a salesperson sells $0 during the month, his/her
monthly salary will be $500.
c¢. Horizontal intercept

0=0.055+500
0—500 = 0.055 + 500 — 500
~500 = 0.05s

~500 _ 0.05s

0.05  0.05

~10,000 = s

(~10,000,0)

A salesperson will need to sell —=$10,000 in order to
make $0 for the month. This is model breakdown.
28.

a. Let M be the monthly salary a loan officer earns
in dollars. Let / be the number of loans made in a

month. M =100/+ 2000

40

b. Vertical intercept:
M =100(0)+ 2000
M =2000

(0 , 2000)

If a loan officer makes 0 loans, their salary will be
$2000 for the month.
c¢. Horizontal intercept:

0=100/+2000

—2000+0 =100/+2000—-2000

—2000 =100/

2000 _100,

100 100
-20=1

(-20,0)
—20 loans will earn a loan officer $0 in wages. This
is model breakdown.
29.P=0.34r+1327.6
a. P-intercept:
P=0.34(0)+1327.6

P=1327.6
(0,1327.6)

The population of Maine in 2010 was 1327.6
thousand people.
b. t-intercept:
0=0.34r+1327.6
—1327.6 =0.34¢+1327.6-1327.6
—-1327.6 =0.34¢
—-1327.6 _ 0.34¢

034 034
—3904.7 ~ ¢

(~3904.7,0)

The population of Maine was 0 people in 1895. This
is model breakdown.

30. P=37t+4934

a. P-intercept:

P =37(0)+4934

P =4934

(0,4934)

The population of Minnesota was 4934 thousand
people in the year 2000.
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b. t-intercept:
0=37r+4934

—4934 =37t +4934—-4934
—4934 =37¢

493437,

37 37
—1334=¢
(-133.4,0)

The population of Minnesota was 0 people in 1867.
This is model breakdown.

31. M =82t+2798

a. M-intercept:

M =82(0)+2798

M =2798

(0,2798)

The number of Florida residents enrolled in Medicare
in 2000 was 2798 thousand people.

b. t-intercept:

0=282¢+2798

—2798 =82t +2798-2798

—2798 =82t

82 82
-34.1=t

(-34.1,0)

Zero residents of Florida were enrolled in Medicare
in 1966. This is model breakdown.
32.M=2.8t+89

a. M-intercept:

M =2.8(0)+89

M =89

(0,89)

This means that in the year 2000, there were 89
thousand Vermont residents enrolled in Medicare.
b. t-intercept:

0=2.8t+89
-89 =2.8t+89-89
-89 =2.8¢
89 _28,
2.8 2.8
-31.8=t

(-31.8,0)

41

Zero residents of Vermont were enrolled in Medicare
in 1968. This is model breakdown.
33. 2x+4y=8

vertical intercept:
2(0)+4y=8
4y _8
4 4
y=2
(0,2)
horizontal intercept:
2x+4(0)=8
2x 8

y

5
4+
e B
2
14

Il | | | |
T T T T T

-5 -4 -3 -2 -1 0
-1

34. 4x+2y=20

vertical intercept:
4(0)+2y =20
2y 20

2 2

y=10

(0,10)

horizontal intercept:
4x+2(0)=20

4x 20

4 4

x=5

(5,0)
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H horizontal intercept:
i 5x—-2(0)=20
5x 20
55
x=4
(4,0)

e 33 2 0
35. 3x-5y=15
vertical intercept:
3(0)-5y =15
-5y _1_5
-5 =5
y=-3 37. 4x+6y =30
(0,-3) vertical intercept:
horizontal intercept: 4(0)+6y =30
3x-5(0)=15 6y 30
w_1s 6 6
33 y=3>
x=5 (05 5)
(5,0) horizontal intercept:
; 4x+6(0) =30
4x 30
2+ ==
i 4 4
(5, 0),
SRR RA R ARaEd = ——t>x x=2-75
-0 | -5 _10 5 10 2
T (7.5,0)
-2+
=2 4-(0,-3%) v
-5+

36. 5x—-2y=20

vertical intercept:
5(0)-2y =20
-2y 20

2 2
y=-10

(0,-10)

42
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38. 10x+8y =16

vertical intercept:
10(0)+8y =16
8y 16

FE)

y=2

(0,2)

horizontal intercept:
10x+8(0)=16
10x_16

10 10
x=1.6
(1.6,0)

39. —3x+2y=16

vertical intercept:
-3(0)+2y=16

2y 16

22

y=28

(0,8)

horizontal intercept:
-3x+2(0)=16
-3x 16
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Il |

T T T T : I T I I {
—8/5 -4 -3 -2 -1 0] | 2
—2——

40. —4x+3y=18

vertical intercept:

-4(0)+3y =18
3y _18
3 3
y=6
(0,6)
horizontal intercept:
—-4x+3(0)=18
—4x 18
-4 -4
x=-4.5
(-4.5,0)
y
10+
8_._
o, e
Pt
4L, 0 i
7!.:4-;-'2-;0 R
—2——
-4+

41. 2x—-4y=-20

vertical intercept:

-2(0)-4y=-20
—4y 20

P —y
y=5

(0,5)
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horizontal intercept:

y
—2x—-4(0)=-20 Bt i
“2x _ 20
-2 2 6T
x=10 4t
(10,0) B
I | I “ 10) I
—I »I O T ] é IB
V 4 2—2 gl w it
£ Lt
10+ e
+ fitif
-10T v
0.5
] | | I | _\(10, IO) X o=
T TR 1"0\[\ no vertical intercept
-251
horizontal intercept:
42. —7x-5y=-70 x=-3
(=3,0)
vertical intercept:
-7(0)=5y=-70 /
-5y =70 T ot
-5 -5 8
y= 14 &+
(0,14) il
e
horizontal intercept: | (I—z' ?) i ——x
-8 -6 4|20 2 a
~7x-5(0)=-70 -2+
~7x =70 jEsii
-7 -7 sisdi
x=10 sizhi
w101
(10,0)
v 45. y=3
JX no horizontal intercept
telf vertical intercept:
101
8+ y=3
6 (0> 3)
4
21 Y
2 0 8+
o
é IN e
43. x=4 P 4700,2) \
< Nk 7
no vertical intercept
EEuRE Nmamn muma pwman —t—t—1+—1+>x
horizontal intercept: -10 -8 -6 -4 20| 2 4 &6 8 10
—Z —
x=4
-4
(4,0)
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46. y=-6
no horizontal intercept

vertical intercept:
y=-6
(0,-6)

0, -6)

v

A
g

“10F

47. The graph of the line goes through the point

(0,0), but if you substitute x=0 and y =0 into the

equation, you get a false statement.

48. The graph of the line goes through the point

(0,1), but if you substitute x=0 and y =1 into the

equation, you get a false statement.

49. This is the graph of the line y =-1.
50. This is the graph of the linex =4.

51. y :%x—6 . The y-intercept is (0,—6). The

slope is % Plot a point at the y-intercept, then, using

the slope, go up 3 and to the right 7.

52. y =§x—10 . The y-intercept is (0,—10). The

slope is % Plot a point at the y-intercept, then, using

the slope, go up 4 and to the right 5.

53.

y—5=3(x-4)
y—-5=3x-12
y—5+5=3x-12+5
y=3x-7

The y-intercept is (0,—7) . The slope is 3 :% . Plota
point at the y-intercept, then, using the slope, go up 3

and to the right 1.

10T
A

54.
y+4=2(x+3)
y+4=2x+6
y+4-4=2x+6-4
y=2x+2
. . . 2 2
The y-intercept is (0,2). The slope is 2 = 1=
Plot a point at the y-intercept, then, using the slope,

go up 2 and to the right 1. Or, plot a point at the y-

45
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intercept, then, using the slope, go down 2 and to the
P & pe. 8 56. y+7=§(x—9)

left 1.
i Let x = 0 and solve for y:
y+7=%(0—9)
2
24, y+7=§(—9)
it (—:"o/_ ot y+7=-6
5 -4-3-2 /10 1 2 3
e y=-13
:: Plot a point at the y-intercept (0,—13).
:: Let y =0 and solve for x:
O+7=§(x—9)
1
55. y—4=—(x+1)
2 7:§(x—9)
Let x = 0 and solve for y:
1 §.7=§.Z(x_9)
y—4==(0+1) 2 23
2 10.5=x-9
y_4:%(1) x=19.5
) Plot a point at the x-intercept (19.5,0).
y—4= 3 Draw a line through the two points.
y=4.5 |
Plot a point at the y-intercept (0,4.5). at
Let y = 0 and solve for x: ik et et e R ,fg'?'olﬁ *
1
0-4=—(x+1
Len)
—4=l(x+1)
2
2 21
Z(-4)=2—(x+1 g
1 ( ) 1 2( ) -8t
-8=x+1 ik

x=-9 57. The line y =7 is a horizontal line through the

Plot a point at the x-intercept (-9,0).

Draw a line through the two points. point (0,7).
% y
10—+ 10—
8+ P 81(0,M &
N 7
6T e
=-(0, 4.5) 4+
2+ 2+
-9,0
(?'),III}III}X Attt x
Agf g e e R e -0-8-6-4-20/ 2 4 6 8 10
.—2——
—Z—-—
.—4—— ,_4__
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58. The line y =2.5 is a horizontal line through the 61. The line y =—4.5 is a horizontal line through
point (0,2.5). the point (0,—-4.5).
y y
8T 4+
6+ 2+
4 e mmm pma 11>
< (0, 2.5) \ -0-8 -6 -4-20° 2 4 6 8 10
< P . 7 2+
Siasdssasd ssantamans. 1> x < —44(0, 745 5
-0 -8 -6 -4 -29 2 4 6 8 1 N 7
-2+ -6+
.—4 - __8 —
-10T

59. The line x =9 is a vertical line through the point

(9,0) 62. The line y=-6.5 is a horizontal line through
the point (0,-6.5) .
y
101 s v
8T 4+
6 i
aT | I I I | I | | I I X
T T T T T T T T T T
21 -0-8-6-4-20 2 4 ¢ 8 10
©,0 T
— ——F—¥1+>«
-4 20/ 2 4 6 8w -4+
R 5 _L0,-65) &
-4+ N 7
-8+
-6+
-0+
-8+
-0 v . . . .
63. The line x =-8 is a vertical line through the
60. The line x=3.5 is a vertical line through the point (-8,0).
point (3.5,0). }
v A w04
o1+ 2EEd
i
8__
Pea
et
il HASH Ko S0 0 OO Sk ey
2+ -0 -8 -6 -4 -2 0| 2 a
| I | |(5.5,[0) I | X e
S 1
.-2——
-6+
-4+
-8+
-6+
Vv -10T
-8+
0T W
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64. The line x =—15 is a vertical line through the

point (—15,0).

} } f
-8-5-12-9 -6 30| 3 & o

/ -0
65.

1
+3x=6—x-2
g (2 j

y+3x=3x-12
y+3x-3x=3x-12-3x
y=-12

The line y =—12 is a horizontal line through the

point (0,-12).

2+

N
N+
N+
D+
6__

3

| 1

T T
-0 -8 -6 -4 -2 0
-2+

et

-9
0, -12)

A
N
Y

TI5T

66.

2y—4x=-2(2x+7)
2y—4x=—-4x-14
2y—4x+4x=—-4x-14+4x
2y=-14

y=-7

The line y =—7 is a horizontal line through the point

(0,-7).

48

y
4

2+

| | ] ] |
T T T T T

1 1 1
T T T
-10-8-6 -4-20 2 4 6 8 10
TE

-4+
-61(0,-D
-8+

N
N

~t0—

67.

S5y+x=2y+3(y-10)
5y+x=2y+3y-30

5y+x=5y-30
S5y+x—=5y=5y-30-5y
x=-30

The line x =-30 is a vertical line through the point

(=30,0).

AN 10—+

8+

4+

2
(-20,0)

T T T T }
-50-40-20-20 -10 0| 10 20
-2+

_4 -
-6+

v “10

68.
y+x=2x-8+y
y+x—y=2x-8+y-y

x=2x-8
x—2x=2x-8-2x
—x=-8

x=8

The line x =8 is a vertical line through the point

(8,0).
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69.
y+2=2(x+4)-2x
y+2=2x+8-2x
y+2=8

y=6

The line y =6 is a horizontal line through the point

(0,6).
Yy
10+
8.__

b ©,8 i
N & 7
7ass!
s2a
1 | 1 1 1 1 1 1 1 1 X
T T T T T T T T T T

-10-8-6 -4-20 2 4 ¢ 8 10

-2+

-4+

70.

y=5=3x+y-14
y=5-y=3x+y-1l4-y
—-5=3x-14
—5+14=3x-14+14
9=3x

x=3

The line x =3 is a vertical line through the point

(3,0).

71. y=%x—6

The y-intercept is (0,—6). The slope is % .Plota

point at the y-intercept, then using the slope, go up 2
and to the right 15.

72. y=13—1x—6

The y-intercept is (0,—6). The slope is 13—1 .Plota

point at the y-intercept, then using the slope, go up 3
and to the right 11.

i
S S | ...‘Z.“”./’X

+—  EEEER REEEAEmEEa p sEmma mmmaa)
-4 20 2 4 &6 8 10 12 14 16 18

Zl©, -6
b
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73. 10x—25y =100

Let x = 0 and solve for y:

10(0)—25y =100

0-25y =100

25y =100

y=—4

Plot a point at the y-intercept (0,—4).

Let y =0 and solve for x:
10x-25(0) =100

10x-0=100

10x =100

x=10

Plot a point at the x-intercept (10,0).

Draw a line through the two points.

2+ /
(10, 0)
| | l | 1 | l X

T T { { T T T
-6 -4 20| 2 4 & 10 12 14

-8+
10T

74. 2x-100y =4000

Let x = 0 and solve for y:
2(0)—-100y =400

0-100y = 400
—100y = 400
y=-4

Plot a point at the y-intercept (0,—4).

Let y = 0 and solve for x:

2x—100(0) = 400

2x—-0=400

2x =400

x =200

Plot a point at the x-intercept (200,0).

Draw a line through the two points.

=h
(200, q/
| | 1 : | X

T T
-50 0| 50 100 150/200 250

©, -4

75. »=0.001x—20

The y-intercept is (0,—20). The slope is
0.001= L . Plot a point at the y-intercept, then
1000

using the slope, go up 1 and to the right 1000.

i
(20,000, o/
| 1 1 | | | | { 1 | 1 X

| |
T T T T T T T T T
0 4000 = 8000 | 12,000 | 16,00 ,000 | 24,000

~121

76. y=—0.002x+14
The y-intercept is (0,14) . The slope is

—-0.002 = N . Plot a point at the y-

1000 500 500
intercept, then using the slope, go down 1 and to the

right 500.

(7000, 0)
J

| | | |

|

T T T t f T } —+— }
0 2000 = 4000 @ 6,000 000 10,000

—2 4

—4—+
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77.
a. If the slope were changed to 0.75, the vertical

intercept would not change.

b.
Let B=0in B=0.75m + 29.95.
0=0.75m+29.95

29.95=0.75m

~29.95 _0.75m
075 075
39.93 ~m

The horizontal intercept would be (39.93,0) instead

of (54.45,0). If the slope were changed to 0.75, the

horizontal intercept would get closer to zero.
78.
a. If the slope were changed to 100, the vertical

intercept would not change.

b.
Let C=0in C =100k + 55.
0=100/+55
~55=1004
—55 _100h
100 100
~0.55=h

The horizontal intercept would be (—0.55,0) instead

of (—0.65,0). If the slope were changed to 100, the

horizontal intercept would get closer to zero.
79.
a. If the slope were changed to 3, the vertical

intercept would not change.

b.
LetP=0inP=3a+7.
0=3a+7
—-7=3a
7 _3a
3 3
_zlza
3

If the slope were changed to 3, the horizontal

intercept would be (—2%,0) instead of (—1.4,0).

The horizontal intercept would be more negative. The

age at which 0% of girls are sexually active would be

younger (7% vs. 8.6). This might indicate model

breakdown.
80.

a. If the slope were changed to —2, the vertical

intercept would not change.

b.
Let P=01in P=-2¢+ 50.
0=-2¢+50
—-50=-2¢
=50 2t
2 2
25=t

If the slope were changed to —2, the horizontal
intercept would be (25,0) instead of (16%,0). It

would take 25 years after the fifth year (so 30 years)

for the percentage of companies still in business to

reach zero instead of only 16% years after the fifth

year (so 21% years).

81.
a. If the commission were changed to 6%, the
vertical intercept would not change.

b. If the base salary were changed to $400, the

vertical intercept would be lower at (0,400).

c.
Let M =0 in M= 0.06s + 400.

0 = 0.065 +400
—400 = 0.06s
—400 _ 0.06s
0.06  0.06
~6666.67 ~ s

The horizontal intercept would be about (-6667,0)

instead of (—10000,0). If both changes were made,

the horizontal intercept would be closer to zero, but

this would still be model breakdown.

© 2019 Cengage Learning, Inc. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://testbanks.ac/product/9781337615587-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

82.
a. If the commission were changed to $150, the
vertical intercept would not change.

b. If the base salary were changed to $2500, the

vertical intercept would be higher at (0,2500).

Let M=0in M= 150+ 2500.
0=150/+2500

~2500 =150/
~2500 _ 150/
150 150
~16.67 =1

The horizontal intercept would be about (—16.67,0)

instead of (—20, 0). If both changes were made, the

horizontal intercept would be closer to zero, but this

would still be model breakdown.

52

83.

a. If the population were to start growing more
quickly, the slope would be bigger and the graph
would start to increase more rapidly.

b. If the population were to start growing more
slowly, the slope would be smaller and the graph
would increase even more slowly.

84.

a. If the population were to start growing more
quickly, the slope would be bigger and the graph
would start to increase even more rapidly.

b. If the population were to start growing more
slowly, the slope would be smaller and the graph

would increase more slowly.
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Section 1.4
1.

The y-intercept is (0,—1).
The slope is l
2
. 1
Since m :E and b =-1
=—x-1
7 2
2.
The y-intercept is (0, 2).

The slope is %
. 2
Smceng andb=2
2
=—x+2
4 3

3.
Using two points: (—=1,—10) and (3,0)
0-(~10) 10

Find the slope: m = ———=—= 3
3-(-1) 4 2

Using m =% and (3,0).

Since m =§ amd b =—E
2 2

2 b
YT

4.
Using two points: (—1,4) and (3,-2)
4-(-2) 3

-1-3 2

Find the slope: m =

Using m = —% and (—1,4).

Since m =—% amd b =£

N
FETY,

5.

The y-intercept is (0,5).

The slope is _TS =-5.

Sincem=-5and b=5

y=-5x+5

6.

The y-intercept is (0,10).
5

The slope is -1 -
4 2

Since m = —% and b=10
5
=——x+10
Y=

7.

The y-intercept is (0,3).

The slope is = = i
-10 10

Sincem=i and b=3
10

3
=—x+3
)
8.
The y-intercept is (0,4).
The slope is =2 = —g.
9 9

Sincem=—% and b=4

2
=——x+4
T
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9. 17. Let C be the total cost of shirts in dollars, and let
Using two points: (2,5) and (6,0) n be the total number of shirts purchased.
Find the slope:m=0;5=—§ (10,110) & (30,280)
6-2 4
280-110 170 17
. 5 Slope: m=———=——=—
Using m = 2 and (6,0). 30-10 20 2
Use the point slope form of the equation:
0=—2(6)+b
4 17
15 C-110=—(n-10)
0= —?‘f‘b 2
C-110= 1—7n -85
15 2
b=—
2 17
C-110+110=—n—-85+110
. 5 15 2
Sincem =—— amd b=— 17
4 2 C=—n+25
5 15 2
y=—"x+—
4 2 18. Let C be the total cost of sports jerseys in
10. dollars, and let j be the total number of jerseys
Using two points: (1,0) and (3,15) purchased.
Find the slope: m = 135—_10 =75 (15.360) & (25,500)
500-360 140
i =17. 1,0). Slope: m=—=——=14
Using m =7.5 and (1,0) P 515 10
0=1(7.5)+b ‘ _
Use the point slope form of the equation:
0=75+b
be_75 C-500=14(j-25)
Since m=7.5 amd b =-7.5 ¢=500=14;-350
y=751-75 C~500+500 =14 ~350+500

) ) ) C=14;+150
11. The equation for a horizontal line that goes

. . 19. Let P be the total population of Washington
through the point (0,4) is y=4.
State in thousands, and let ¢ be the years since 2000.
12. The equation for a horizontal line that goes
(15,6951) & (25,7996)
through the point (0,-2) is y=-2.
~7996-6951 1045

13. The equation for a vertical line that goes through Slope: m 25-15 0 104.5
the point (3,0) is x=3. Use the point slope form of the equation:
14. The equation for a vertical line that goes through P-6951=104.5(1-15)

the point (—4,0) is x=—4. P—-6951=104.5t-1567.5

P—6951+6951=104.5¢-1567.5+ 6951
P =104.5¢+5383.5

20. Let P be the total population in the state of

15. Sherry’s work is correct. One of the points that

Maritza used did not clearly cross the intersection on

the graph paper. The point (0,1.5) was incorrect. Nevada in thousands ¢ years since 2000.

16. Cheryll’s work is correct. Lance wrote the (10,2691) & (25,3863)

equation of horizontal line.
_3863-2691 1172

25-10 15

=78.13

Slope: m

54
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Use the point slope form of the equation:
P-2691="78.13(t—10)
P-2691=78.13t-781.3
P—-2691+2691="78.13t—781.3+2691
P="78.13t+1909.7

21. Let W be a woman’s optimal weight in pounds,
and let 2 be a woman’s height in inches above 5 feet.
(0,100) & (6,130)

_130-100 _ 30 _

==5
6-0 6

Slope: m

The vertical intercept is (0,100) .

W =5h+100

22. Let W be a man’s optimal weight in pounds, and
let & be a man’s height in inches above 5 feet.
(0,106) & (6,142)

_142-106 _ 36 _

= 6
6-0 6

Slope: m

The vertical intercept is (0,106) .

W =6h+106

23. Let H be the national healthcare expenditures in
the United States in billions of dollars and let # be
time in years since 2000.

(17,3586.6) & (24,5425.1)

5425.1-3586.6 18385
24-17 7

Slope: m

Use the point slope form of the equation:

H -3586.6 = 1838.5

(t-17)

H —3586.6 =262.64t —4464.93
H —3586.6+3586.6 =262.64¢ —4464.93+3586.6
H =262.64t-878.33

24. Let H be the number of hospitals in the United
States ¢ years since 2000.

(14,5723) & (17,5564)

5564-5723  —159
17-14 3

Slope: m -53
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Use the point slope form of the equation:

H—-5723=-53(t—14)
H—5723=-53t+742

H —5723+5723 =-53t+742+5723

H =-53t+ 6465

25.

Using m =-2 and (3,7).
7=-2(3)+b

T=-6+b

b=13

Sincem=-2amd b=13
y=-2x+13

26.

Using m =3 and (—4,-10).
—10=3(—4)+b
-10=-12+5b

b=2
Sincem=3amdb=2
y=3x+2

27.
. 2
Using m = 3 and (12,20).

20:%(12)”)

20=8+>
b=12

Since m =§ amd b=12
2
=—x+12
Y 3
28.

Using m = —% and (-2,12).

Since m =—§ amdsz
7 7

P
’ 7 7
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29.
Using two points: (1,3) and (4,12)
Find the slope: m = 12=3 =3
4-1
Using m =3 and (1,3).
y=3=3(x-1)
y—3=3x-3
y—=3+3=3x-3+3
y=3x
30.
Using two points: (2,4) and (7,24)
24-4

Find the slope: m=——=4
7-2
Using m =4 and (2,4).
y—4=4(x-2)
y—4=4x-8
y=4x-4
31.
Using two points: (7,6) and (21,—1)
Find the slope: m =6 _ 1
21-7 2

Using m = —% and (7,6).

1
—6=——(x—7
y S (x=7)
1 7
6= ——xt—
4 2x 2
y—6+6=—lx+—+6
2
-1
7 2 2
32.
Using two points: (—-5,—2) and (—3,-10)
. ~10-(-2)
Find the slope: m = ——= = —
59
Using m =—4 and (-5,-2).
y+2=-4(x+5)
y+2=-4x-20
y=—4x-22
33.
Using two points: (—4,-5) and (-1,7)
. 7-(-5)
Find the slope: m = —————=4
()

56

Using m =4 and (—4,-5).

y+5=4(x+4)

y+5=4x+16

y+5-5=4x+16-5

y=4x+11

34.

Using two points: (-8,-3) and (—12,-15)

) -15-(-3)
Find the slope: m = ————==3
-12—-(-8)

Using m =3 and (-8,-3).
y+3=3(x+38)
y+3=3x+24
y+3-3=3x+24-3
y=3x+21
3s.
Using two points: (7,-3) and (7,9)
. 9-(-3) 12
Find the slope: m = ———= = — undefined
7-17 0
If the slope is undefined, then the line is a vertical

line. The vertical line that goes through both (7,-3)
and(7,9) is x=7.
36.

Using two points: (4,5) and (4,12)

Find the slope: m = 12=5 _7 undefined
4-4 0

If the slope is undefined, then the line is a vertical

line. The vertical line that goes through both (4,5)

and(4,12) is x=4.

37.

Using two points: (2,8) and (4,8)

Find the slope: m = 8-8_0_ 0
4-2 2

If the slope is zero, then the line is a horizontal line.

The horizontal line that goes through both (2,8) and

(4,8) is y=8.
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38.
Using two points: (—8,—15) and (10,-15)
-15—(-15
Find the slope: m = # -0
10-(-8) 18

If the slope is zero, then the line is a horizontal line.

The horizontal line that goes through both (-8,—15)

and (10,-15) is y =—15.

39.
Using two points: (0,7) and (2,11)
Find the slope: m = =7 =2
2-0
Sincem=2andb="7
y=2x+7
40.
Using two points: (0,—4) and (4,10)
10— (-4
Find the slope: m = # = 7
4-0 2

Since m =% and b=-4
7
=—x—4
Y 2

41.

Using two points: (2,1) and (4,—13)
-13-1
-2
Using m =-7 and (2,1).
y—1=-7(x-2)
y-l=—Tx+14
y=1+1=-7x+14+1
y=—Tx+15

Find the slope: m = -7

42.

Using two points: (—1,10.75) and (3,3.75)

Find the slope: m = 37521075 7
3-(-1) 4

Using m =—% and (3,3.75).
7
~375=—(x-3
v 2 (3=3)
7
y=3.75= 7 x+525

7
=——x+9
7Ty
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43.
Using two points: (8,6) and (11,18)

Find the slope: m _18-6
11-8

Using m =4 and (8,6).

y—6=4(x-8)

y—6=4x-32

y—64+6=4x-3246

y=4x-26

44.

Using two points: (4,7) and (14,-18)

Find the slope: m = “18-7__5
14-4 2

Using m = —% and (4,7).

5
—7=—2(x-4
y S(x=4)

5
-7=-—x+10
4 2
5
y—7+7=—5x+10+7
5
=——=x+17
YT

45.
y=3x+5 - m =3
y=3x-7— m,=3

Since m, = m, the lines are parallel.

Check:

NORMAL FLOAT AUTO REAL RADIAN MP n

@Rl Plotz  Plot3
E\Y1B3X+5S
E\Y283X-7
E\Y3=
I\Y4q=
E\Ys=

NYs=
EN\Y?=
B\Ysg=
E\Ys=

NORMAL FLOAT AUTO REAL RADIAN MP n

4

57
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46.
y=4x+8 - m =4
y=4x-3 > m,=4

Since m, = m, the lines are parallel.

Check:

NORMAL FLOAT AUTO REAL RADIAN MP n

Plotl1 Plot2 Plot3
E\Y1B84X+8
I\Y284X-3
E\Y3=
I\Yaq=
E\Ys=
INYs=
E\Y?=
B\Ysg=
B\Ys=

NORMAL FLOAT AUTO REAL RADIAN MP n

47.

2x+3y=15
2x+3y—-2x=15-2x
3y =-2x+15

3y -2x 15
EE

——2x+5——>m——z
773 1773

—§x+4 —>m—g
75 )

. 1 . .
Since m, = —— the lines are perpendicular.

n,
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Check:

NORMAL FLOAT AUTO REAL RADIAN MP n

Plot1 Plot2 Plot3
I\Y1B015-2X)/3
I\Y283/2X+4
B\Y3=

I\Y4=

E\Ys=

IN\Ys=

E\Y?=

B\Ysg=

B\Ys=

NORMAL FLOAT AUTO REAL RADIAN MP n

48.
y=2x+5 = m =2

—1x+8—>m—1
75 2

Since m, # m, the lines are not parallel.

. 1 . .
Since m, # ——— the lines are not perpendicular.

m,
The lines are neither.

Check:
NORMAL FLOAT AUTO REAL RADIAN MP n

Plotl Plot2 Plot3
E\Y1EBX+S
I\Y281/2X+8
B\Y3=
B\Y4=
E\Ys=
IN\Ys=
E\Y?=
B\Ysg=
B\Ysg=

NORMAL FLOAT AUTO REAL RADIAN MP n

Check the answers for exercises 49-58 in a similar

manner.
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49.

2x—-5y =40
2x—-5y—-2x=40-2x
=5y =-2x+40

=5 —2x 40
ST

—gx—8—> m _2
Y= 5

-4y =10x+10
~y_10x 10
-4 -4 -4

5 5
=——x-25 > m=—=
YT 2

Since m, = L , the lines are perpendicular.
2

50.

y=025x-9 — m, =0.25

x=4y+3

x=3=4y

y=0.25x-0.75 — m,=0.25

Since m, =m, the lines are parallel.

51.
4x-3y =20
4x—-3y—4x=20—-4x
=3y=-4x+20
By _Ax 20
-3 3 3
4 20

_4,.2 ., -4
R 173

12x-9y =30
12x-9y—-12x=30—-12x
-9y =-12x+30
-9y -12x 30
—_9y: 9 "9

4 10

=—x—— = my=—
YT 273

Since m, =m, the lines are parallel.
52.

y+7=4(x+3)-x
y+7=4x+12-x

y+7=3x+12

y=3x+5—> m =3

——lx+2 - m S
773 2773

. 1 . .
Since m, =——, the lines are perpendicular.
m2

53. Perpendicular, any horizontal line is

perpendicular to any vertical line.

54. Parallel, m, =m,. Any two unique vertical lines

are parallel.

55.

2x+5y =20
2x+5y—-2x=20-2x
S5y=-2x+20

S5y -2x 20
S5 s

——2x+4—>m——2
=S s

10x—4y =20
10x—4y—10x=20-10x
-4y =-10x+20

-4y _ —10x +2

—4 -4 4

—éx—S —)m—é
73 P2

Since m, = L , the lines are perpendicular.
m,
56.
3x+2y=8
3x+2y—-3x=8-3x
2y =-3x+8
2y 3.8
2 2 2

——§x+4 —>m——3
77T o2

-6y =9x+12
by _9x 12
-6 -6 -6

——ix—2 —>m——i
7T 2T

Since m, =m, the lines are parallel.

57.

Sx+y=7
Sx+y—-5x=7-5x
Sx+y=-5x+7
y==5x+7 — m =-5
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2y =10x-9
2y _10x 9
2 2 2

y=5x—-45 — m, =5

Since m, # m, the lines are not parallel. Since

1 . . .
m, # ———, the lines are not perpendicular. The lines
m2

are neither parallel nor perpendicular.
58. Perpendicular. Every horizontal line is
perpendicular to every vertical line.

59. Since the lines are parallel, m, =m,.

y=4x-13

Using m = 4 and the point (2,8)
y—8=4(x-2)

y—8=4x-8
y—8+8=4x-8+8

y=4x

60. Since the lines are parallel, m, =m,.

y=-3x+24

Using m = -3 and the point (4,6)
y—6=-3(x-4)
y—6=-3x+12

y=-3x+18

61. Since the lines are parallel, m, =m,.

10x—-15y =-12
10x—-15y-10x=-12-10x
—-15y=-10x-12

—15y -10x 12

15 -15 -15

=Zx+—
YERTS

Using m :§ and the point (—6,8)

y—8=2(x+6)
3
2
-8=—x+4
S
y=—x+12

62. Since the lines are parallel, m, =m,.
—x+2y=-0.5

2y=x-0.5

2y x 05

2 2 2

yzlx—O.ZS
2

Using m :% and the point (—4,-9)
y+9= %(x+4)

1
+9=—x+2
7 2

1
=—x—7
73

. . . 1
63. Since the lines are perpendicular, m, = ——.
m2

y=2x-1

Using m = —% and the point (1,7)

. . . 1
64. Since the lines are perpendicular, m, = ——.
m2

y=3x+8

. 1 .
Using m = -3 and the point (6,5)

. . . 1
65. Since the lines are perpendicular, m, = ——.
m2
dx+y=5

y=—4x+5

Using m = —=0.25 and the point (5,1)

1
4
y—1=0.25(x-5)
y—1=0.25x-1.25
y=1+1=0.25x-1.25+1

y=0.25x-0.25
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. . . 1
66. Since the lines are perpendicular, m, = ——.

m2
6x+y=-11
y=-6x-11

Using m =% and the point (—4,-3)

y+3=%(x+4)

. . . 1
67. Since the lines are perpendicular, m, = ——.

m2
1
=—x-8
7 5
Using m = -5 and the point (2,3)
y=3=-5(x-2)
y—=3==-5x+10

y—=3+3=-5x+10+3
y=-5x+13

. . . 1
68. Since the lines are perpendicular, m, = ——.

m,

3x+7y=-21
7y =-3x-21

3
=—2x-3
Y T

Using m =% and the point (-9,3)

y—3=1(x+9)
3
7
-3=—x+21
R
7
=—x+24
Y73

69. Since the two lines are perpendicular, and the

first line is horizontal, then the other line is vertical.
The vertical line that goes through the point (4,3) is
x=4.

70. Since the two lines are perpendicular, and the

first line is vertical, then the other line is horizontal.

The horizontal line that goes through the point (3,7)
is y=7.
71. The student needs to take the negative reciprocal

of the original slope to find the slope of the line
. 3
perpendicular. m = 5

72. The student needs to take the negative reciprocal

of the original slope to find the slope of the line
. 1
perpendicular. m = s

73. The student needs to find the slope of the
original line. The slopes will be the same if the two
lines are parallel. To find the slope of the original

line, put it into slope-intercept form.

2x+5y=14
2x+5y—2x=14-2x
S5y=-2x+14
oy _2x 14
5 5 5
_-2, 4
7 5 5
2
m=——
5

74. The slopes must be the same if the two lines are
parallel. To find the slope of the original line put it
into slope-intercept form.

6x—-3y=10

—3y=—6x+10

y=2x——

m=2

75. The point (2,6) is not the y -intercept, so b is
not 6.

y—6=4(x-2)

y—6=4x-8

y—6+6=4x-8+6

y=4x-2

76. The point (7,0) is not the y -intercept, so b is

not 7.
y—0=-3(x-7)
y=-3x+21
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77. P=285.18t+6744.5

a. Slope = 85.18. The population of Washington
state increases 85.18 thousand each year.

b. The vertical intercept is (0, 6744.5). In 2010, the
population of Washington state was 6744.5 thousand.
¢. Horizontal intercept:

0=85.18t+6744.5
—6744.5=285.18¢
—6744.5 85.18¢

85.18  85.18
~79.18 = ¢

The horizontal intercept is (—79.2,0) .In 1931, the

population of Washington State was zero. This is
model breakdown.

78. P=80.7t+19392.3

a. Slope = 80.7. The population of New York state
is increasing by 80.7 thousand people per year.

b. Vertical intercept: (0, 19392.3). In 2010, the
population of New York state was 19,392.3 thousand
(or 19,392,300) people.

c¢. Horizontal intercept:

0=280.7¢+19392.3
—19392.3=80.7¢
—19392.3 80.7¢

80.7  80.7
2403 ~1¢

The horizontal intercept is (—240.3,0). In 1770, the

population of New York State was zero. This is
model breakdown.

79. C=03a-9

a. Slope = 0.3. The percent of women who have
coronary heart disease is increasing by 0.3 percentage
points per year of age.

b. The vertical intercept is (0,—9). The percent of

women at birth with coronary heart disease is —9%.

This is model breakdown.

c. Horizontal intercept:

0=0.3a-9
9=0.3a
9 03a
03 03
30=a

The horizontal intercept is (30, 0). Zero percent of
30-year-old women have coronary heart disease. This
is model breakdown.

80. W =4464.5t+22361.7

a. Slope =4464.5. There is an increase of 4464.5
thousand megawatt hours of wind energy produced in
Texas per year.

b. The vertical intercept is (0, 22361.7). In 2010,
22361.7 thousand megawatt hours of wind energy
was produced in Texas.

¢. Horizontal intercept:

0 = 4464.51+22361.7
~22361.7 = 4464.5¢
—22361.7 _ 4464.51

44645 44645
5.0~1¢

The horizontal intercept is (—5,0). In 2005, no

megawatt hours of wind energy were produced in
Texas. This is model breakdown.

81. P =500c—-6000

a. Slope = 500. The monthly profit for a small used
car lot increases by $500 for every car that is sold.

b. The vertical intercept is (0,-6000). If the small

used car lot sells 0 cars, it will lose $6000.
c¢. Horizontal intercept:

0 = 500¢ — 6000
6000 = 500c
6000 _ 500c

500 500
12=c¢

The horizontal intercept is (12, 0). The small used car
lot will need to sell 12 cars in order to break even in

their monthly profit.

62
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82. P=0.75¢-3500
a. Slope=0.75. There is an increase of $0.75 per

customer in profit for the coffee shop.

b. Vertical intercept: (0,—3500) . If there are no

customers, there is a loss of $3500.
¢. Horizontal intercept:

0=0.75¢~3500
3500 = 0.75¢
3500 0.75¢

075 0.75
4666.7 = ¢

To break even the coffee shop must have 4667
customers.

83.

a. Let P the total profit in dollars Dan earns teaching
surfing lessons, and let s be the number of one-hour
surf lessons Dan gives. This can be represented by
the equation P =30s-700.

b. Slope = 30. Dan’s earnings increase by $30 for

every one-hour surf lesson he gives.

c¢. The vertical intercept is (0,—700). If Dan doesn’t

give any surf lessons, he will lose $700 in profit.
d. Horizontal intercept:

0=30s—-700

700 =30s

700 _30s

30 30
2333 =c

The horizontal intercept is (23.33, 0). Dan will need
to give 24 one-hour surf lessons in order to break
even.

84. Let P be the profit in dollars Janell earns each
month tutoring math students, and let / be the
number of hours spent tutoring.

a. P=20ha-100

b. Slope =20 . Janell’s profit increases by $20 per

hour spent tutoring.

c. Vertical intercept: (0,—100) . If Janell does not

tutor any math students, she will lose $100 in profits.

d. Horizontal intercept:
0=20A-100
100 =204
00_20,
20 20
S5=h

To break even, Janell must tutor five hours.

8s5.

a. Let T be the total amount of money raised by the
PTA for a new track at Mission Meadows
Elementary School in dollars, and let a be the total
pounds of aluminum cans the PTA recycles.

T =1.24a+2000.
b. Slope =1.24. The funds raised by the PTA at

Mission Meadows Elementary School increases by
$1.24 for every pound of aluminum cans they
recycle.

c. The vertical intercept is (0, 2000). The PTA at
Mission Meadows Elementary School will have
$2000 to put toward a new track if they recycle 0
pounds of aluminum cans.

d. Horizontal intercept:

0=1.24a+2000

22000 =1.24a
—2000 _1.24a
124 124
“16129~a

The horizontal intercept is (—1612.9,0) . The PTA at

Mission Meadows Elementary School will need to
recycle —1612.9 pounds of aluminum cans in order
to earn $0 for a new track. This is model breakdown.
86.
a. Let P be the population of the United States in
millions of people ¢ years since 2010.
Use the slope 2.1 and the point (6, 324):

P-324=2.1(t-06)

P-324=2.1-12.6
P-324+4324=2.1t-12.6+324

P=21+3114
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b.

P=2.1(20)+311.4

P=3534

In 2030, the population should be about 353.4 million
people.

c.

400=2.1z+324
400-324=2.1t+324-324
76 =2.1t
7 _21

21 2.1
362 ~t

The population of the United States will reach 400
million in 2046.
d. The vertical intercept is (0,324) . In 2010, the

population of the United States was 324 million.
87.

a. Let P be the total percentage of Americans who
have been diagnosed with diabetes, and let ¢ be time

in years since 2010.

Use (2,8.9) and (4,9.1):

~9.1-89 02

Slope
P 4-2 2

0.1

Use the point slope form of the equation:
P-89=0.1t-2)

P-89=0.1:-0.2
P-89+89=0.1/1-0.2+8.9
P=0.1t+8.7

b.

P=0.1(10)+8.7

P=9.7

This implies 9.7% of Americans will have been
diagnosed with diabetes in 2020.

c. Slope = 0.1. The percentage of Americans
diagnosed with diabetes increases 0.1 percentage
points each year.

88. Let P be the percentage of toy cars that are

defective if ¢ toys are produced an hour.

64

a.

Using two points: (1000,1) and (1500,1.5)

_ 1571 6001
15001000

Using m = 0.001 and (1000,1).

Find the slope: m =

P—-1=0.001( —1000)

P-1=0.001z-1

P—-1+1=0.001z-1+1

P =0.001(z)

b.

P =0.001(2500)

P=2.5%

If 2500 toy cars are produced an hour, then 2.5% will

be defective.

c. Slope =0.001. The percentage of cars that are

defective increases by 0.001 percentage points per
car produced each hour.

89. Let C be the total cost of shirts in dollars, and let
n be the total number of shirts purchased.
C=8.5n+25

a.

C=8.5(50)+25

C=425+25

C =450

It will cost $450 for 50 shirts.

b. Slope = 8.5. The cost per shirt increases by $8.50
per shift.

c. The vertical intercept is (0, 25). It costs $25 if 0
shirts are purchased. This is model breakdown.

d.

0=8.5n+25
-25=8.5n
-25 8.5n
85 85
294 =n

The horizontal intercept is (—2.94,0) . To pay $0, you
would have to purchase —3 shirts. This is model
breakdown.

90. Let C be the cost in dollars, and j be the number
of jerseys. C =14;+150.
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a.
C =14(40)+150
C =560+150
c=710
It will cost $710 for 40 jerseys.
b. Slope = 14. The cost increases by $14 per jersey.
c. The vertical intercept is (0, 150). It costs $150 if 0
jerseys are purchased. This may be model
breakdown.
d.
0=14,+150
—150=14;
—150 _14j
14 14
-10.7=j
The horizontal intercept is (—10.7,0) . When —10.7

jerseys are ordered, the cost is $0. This is model
breakdown.

91. Let P be the total population of Washington state
in thousands, and let ¢ be the years since 2000.

P =104.5¢+5383.5

a.

P=104.5(30)+5383.5

P=3135+5383.5

P=8518.5

In 2030, the population of Washington state will be
about 8518.5 thousand.

b. Slope = 104.5. The population of Washington
state increases by 104.5 thousand each year.

¢. The vertical intercept is (0, 5383.5). In 2000, the
population of Washington state was 5383.5 thousand.
d.

0=104.5¢+5383.5
~5383.5=104.5¢
~5383.5 104.5¢

1045 1045
5152 ~¢

The horizontal intercept is (=51.52,0) . In 1949, the

population of Washington State was zero. This is

model breakdown.

92. P=78.13t+1909.7 , where P is the population
of Nevada (in thousands) ¢ years since 2000.
a.

P =78.13(30)+1909.7
P =2343.9+1909.7
P=4253.6

The population of Nevada will be about 4253.6
thousand in 2030.

b. Slope: m =78.13 . This means that the population
of Nevada increases by 78.13 thousand each year.

c. Vertical intercept: (0,1909.7) . In 2000, the

population of Nevada was 1909.7 thousand.
d. Horizontal intercept:
0="78.13¢4+1909.7

—1909.7 =78.13¢+1909.7 +-1909.7
—1909.7 ="78.13¢

-1909.7 _ 78.13
7813 78.13
244=t

In 1975, the population of Nevada was zero. This is
model breakdown.

93. W =5h+100, where W is the weight of the
woman, and / is the number of inches past 5 feet.
a.

6 feet is 12 inches over 5 feet.

Useh=12:

W =5(12)+100

W =60+100

W =160

The optimal weight of a woman who is 6 feet tall is
160 pounds.

b. Slope = 5. For every inch taller than 5 feet, a
woman’s optimal weight increases 5 pounds.

c¢. The vertical intercept is (0, 100). A woman’s
optimal weight at 5 feet tall is 100 pounds.

d.

0=51+100

—100=5A

—100 _ 5k

5 5
-20=nh
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The horizontal intercept is (—20,0). At 3 feet 4

inches, a woman’s optimal weight is 0 pounds. This
is model breakdown.

94. W =6h+106, where W is the optimal weight of
a man in pounds and /4 is the number of inches past 5
feet.

a.

6 feet is 12 inches over 5 feet.

Useh=12:

W =6(12)+106
W =72+106

W =178

The optimal weight of a man who is 6 feet tall is 178
pounds.

b. Slope = 6. For every inch taller than 5 feet, a
man’s optimal weight increases 6 pounds.

c. The vertical intercept is (0, 106). A man’s optimal
weight at 5 feet tall is 106 pounds.

d.

0=6h+106
~106=6h
~106 _ 6h

6 6
-177=h

The horizontal intercept is (—17.7,0) . At 3 feet 6

inches, a man’s optimal weight is 0 pounds. This is
model breakdown.

95. Let H be the national healthcare expenditures in
the United States in billions of dollars, and let ¢ be
time in years since 2000.

H =262.64t—-878.33

a.

H =262.64(22)-878.33

H =5778.08—-878.33
H =4899.75

In 2022, national healthcare expenditures for the
United States will reach $4899.75 billion.

b. Slope =262.64. National healthcare expenditures
for the United States are increasing by about $262.64
billion per year.

c. The vertical intercept is (0,—878.33). In 2000,

national healthcare expenditures for the United States
were —$878.33 billion. This is model breakdown.
d.
0=262.64r—-878.33
—262.64t = —-878.33
—262.64t  —878.33

—262.64 —262.64
t=33

The horizontal intercept is (3.3,0). In 2003, national

healthcare expenditures for the United States were
zero. This is model breakdown.

96. H =-53t+6465, where H is the number of
hospitals in the United States ¢ years since 2000.
a.

H =-53(20)+ 6465
H =-1060+ 6465
H = 5405

There will be about 5405 hospitals in the United
States in the year 2020.

b. Slope: m =-53. The number of hospitals in the
United States is decreasing by 53 each year.

c. Vertical intercept: (0,6465). In the year 2000,
there were 6465 hospitals in the United States.

d. Horizontal intercept:

0= 53+ 6465
—6465 = —53
—6465 53t
53 53
122.0 ~ ¢

The horizontal intercept is (122.0, 0). In 2122, there
will be no hospitals in the United States. This is

model breakdown.
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Section 1.5

1. This is not a function because two children the
same age may not be in the same grade.

Input: @ = years old.

Output: G = grade level of student.

2. This is not a function because two people the
same age may have different salaries.

Input: a = years old.

Output: S = salary in dollars.

3. This is not a function because two children the
same age may not be the same height.

Input: @ = years old.

Output: H = heights in inches of children attending
Mission Meadows Elementary School.

4. This is a function.

Input: w = weight in ounces.

Output: P = postage in dollars.

5. This is a function.

Input: ¢ = years after starting the investment.
Output: / = interest earned from an investment in
dollars.

6. This is not a function because during the year the
price may fluctuate.

Input: ¢ = year.

Output: P = price in dollars for Nike shoes.

7. This is not a function because each year there
will be several songs at the top of the pop charts.
Input: y = year.

Output: S = song at the top of the pop charts.

8. This is a function.

Input: m = month.

Output: B = number of students who have a birthday.
9. This is a function.

Input: ¢ = year.

Output: 7= amount of taxes you paid in dollars.
10. This is a function.

Input: m = month.

Output: 4 = number of tourists visiting Arizona.
11. This is a function. Every input value is unique.

12. This is a function. Every input value is unique.

13. This is not a function, because the input of 1
hour of poker play is related to two different amounts
of winnings.
14. This is not a function, because the input of 1 year
in college is related to two different amounts of
credits earned.
15. This is a function. Every input value is unique.
16. This is a function. Every input value is unique.
17. This is not a function, because the input of
Monday is related to two different amounts of money
spent on lunch.
18. This is not a function, because the input of 5°10”
is related to two different weights.
19. Domain: {Jan., Feb., May, June}

Range: {5689.35, 7856.12, 2689.15, 1005.36}
20. Domain: {2011, 2012, 2013, 2014, 2015}

Range: {16807, 16180, 15365, 17200, 17807}
21. Domain: {1, 2, 3, 4,5}

Range: {—650,—100,—-150,60,125,200,300}

22. Domain: {1-4,5-9,10—14,15-19}

Range: {12, 15, 18, 21}
23. 99% of 20-year-olds use the Internet.
24. 96% of 40-year-olds use the Internet.
25. In 2012, women-owned small businesses were
awarded $16,180 million of contracts.
26. In 2015, women-owned small businesses were
awarded $17,807 million of contracts.
27. The amount spent on lunch on Tuesday was
$5.95 and $6.33.
28. The amount spent on lunch on Friday was
$15.26 and $20.36.
29. Yes, this is a function. Each input has one
output.
30. Yes, this is a function. Each input has one
output.
31. No, this is not a function. The 3> means some
inputs have more than one output.
32. Yes, this is a function. Each input has one

output.
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33. Yes, this is a function. Each input has one
output.

34. No, this is not a function. The + means some
inputs have more than one output.

35. Yes, this is a function. The graph passes the
vertical line test.

36. No, this is not a function. The graph fails the
vertical line test.

37. Yes, this is a function. The graph passes the
vertical line test.

38. No, this is not a function. The graph fails the
vertical line test.

39. No, this is not a function. The graph fails the
vertical line test.

40. Yes, this is a function. The graph passes the
vertical line test.

41.
a. W(O) =86.5. On the first day of starting a diet, a

person’s weight will be 86.5 kg.

b. W(IO) =82. Ten days after starting a diet, a
person’s weight will be 82 kg.

c. W =75 when d =30. Thirty days after starting a
diet, a person’s weight will be 75 kg.

d. W(100)=88. One hundred days after starting a
diet, a person’s weight will be 88 kg.

42.

a. F (1995) =1973 . The value of the fresh fruit
exported in 1995 was $1973 million.

b. F=1971 when ¢t =1996. The value of the fresh
fruit exported in 1996 was $1971 million.

¢. F(2000)=2077 . The value of the fresh fruit

exported in 2000 was $2077 million.
43,

a. C(5)=8. Eight ounces of chocolate were

consumed in the Clark household on the fifth day of
the month.

b. C=20 when d =15. Twenty ounces of
chocolate were consumed in the Clark household on

the 15th day of the month.
¢. C(30)=28. Twenty-eight ounces of chocolate

were consumed in the Clark household on the 30th
day of the month.
44,

a. C(1)=12. There are 12 cyclists on the bike trail

at 6 AM.
b. C=40 when % =2. There are 40 cyclists on the
bike trail at 7 A.M.

¢. C(9)=8. There are 8 cyclists on the bike trail at

2 PM.
45.

a. P(Ohio)=11.61
b. P(Texas)=27.8626

¢. P(Wyoming)=0.585501
46.
a. F(2001)=2392

b. F(2003)=2245

c. F(2005)=1937

47.
f(x)=2x—7
r)=20)-7
7(5)=2(5)-7
f(5)=10-7
/(5)=3

b.

f(x)=2x—7
r0)=20)-7
f(-10)=2(-10)-7
f(-10)=-20-7
f(-10)=-27
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c.

f(x)=2x—7
—1=2x-7
—-1+7=2x-7+7
6=2x

x=3

d. Domain: All real numbers, range: All real

numbers

48.

a.

g(x)=5x+12
g()=5()+12
2(3)=5(3)+12
g(3)=15+12
g(3)=27

b.

g(x)=5x+12
g()=5()+12
g(—7)=5(—7)+12
g(—7)=—35+12
g(—7)=—23

c.

g(x)=5x+12

47 =5x+12
47-12=5x+12-12
35=>5x

x=7

d. Domain: All real numbers, Range: All real numbers

49.

69

b.
h(x)=§x+§
2 1
h( )==( )+=
()=2()+
H(-9)=3(-9)+3
-1 1
h(=9)= 24~
(=9)=—"+3
-17
h(-9)=——
C.
h(x)z—x+l
3
4—£)c+l
3 3
2 1
3(4)=3] Zx4o
@)=3{2x+5]
12=2x+1
12-1=2x+1-1
11=2x
n_
2 2
11
=t

2
d. Domain: All real numbers, Range: All real numbers

50.

f(x)z%x+%
FO)=50)+3
£(20)=4(20)+3
f(20)=2+5
f(20)=3

b.

f(x)z%x+%
FO=30)+3
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c. The correct solution is: Domain: All real numbers,
F (x) _ 1 ot 3 Range: All real numbers
5 5 56.
10= %x +% Whyatt reversed the domain and range.
3 The correct solution is: Domain: All real numbers,
5(10) = 5(—x+—j
Range: {8}
50=x+3
57.
x =47
d. Domain: All real numbers, Range: All real *
numbers f(x) 32x—48
(o) r()=32( )4
f(2)=32(2)-4
g(2)=- f(2)=64-48
b. g(-11)=-18 f(2)=16
¢. Domain: All real numbers, Range: {—18] b.
3.2x-4.8
52. h(x) =124 S (x)=32x-
f()=32()-4
a. h(5)=12.4 f(-14)=3.2(-1 )—4.8
b. h(-123)=12.4 f(-14)=-44.8-48
14)=-49.6
¢. Domain: All real numbers, Range: {12.4] /(=14)
c.
53.
Ashlyn set x =20 and solved for /'(20). S(x)=32x-438
-10=3.2x-4.8
The correct solution is: —10+4.8=32x—48+4.8
f(x)=4x+8 -52=32x
20=4x+8 —52_32x
20-8=4x+8-8 32 32
12 = 4y x=-1.625
x=3 d. Domain: All real numbers, Range: All real
54. numbers
JT set f(x)=-24 and solved for x. 38
a.
The correct solution is:
g (x) —4.3x-5
=4x+8
rlo =i 5()=43()-3
F()=4()+8
. g(15)=-4.3(15)-5
f(-24)=4(-24)+8
g(15)=—-69.5
f(—24)=-88
55S.

Alicyn should not have restricted the domain and

range.

70
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b b
g(x)=—4.3x—5 f(x)=25x—740
g()=-43()-5 f()=25()-740
g(-20)=-4.3(-20)-5 f(-19)=25(-19)-740
g(-20)=381 f(-19)=-1215
c c
g(x)=—4.3x—5 f(x)=25x—740
—45.6=—43x-5 —240=25x-740
—40.6 =—4.3x 500 =25x
x=94 x=20
d. Domain: All real numbers, Range: All real d. Domain: All real numbers, Range: All real
numbers numbers
59. 61.
a. a.f(3)=2
h(x)=14x+500 b.f(_2)=_8
h( )=14( )+500
c. x=-1
h(105) =14(105)+500
d. Domain: All real numbers, Range: All real
h(105) =1470+500
numbers
h(105)=1970
b e. Vertical intercept: (0,—4). This is the point the

raph crosses the y-axis.
h(x)=14x+500 grap Y

_140 = 14x+500 Horizontal intercept: (2,0). This is the point the
—140-500 = 14x+500-500 graph crosses the x-axis.
—640 = 14x 2
640 _14x N

14 14 a.g(1)=-
x=-22 b.g(-3)=4

7
c. x=-2

c. Domain: All real numbers, Range: All real
d. Domain: All real numbers, Range: All real

numbers

60. numbers

a e. Vertical intercept (0,—5). This is the point the
f(x) =25x—-740 graph crosses the y-axis.

f()=25()-740 Horizontal intercept (—1.7,0) . This is the point the
f(30) = 25(30) =740 graph crosses the x-axis.

/(30)=10 63.

a. f(25)=50
b. £ (100) =275

c. x=75

71
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d. Domain: All real numbers, Range: All real

numbers

e. Vertical intercept (0,—25). This is the point the

graph crosses the y-axis.

Horizontal intercept (8,0). This is the point the

graph crosses the x-axis.

64.
a.h(5)=30
b.h(20)=0
c. x=10

d. Domain: All real numbers, Range: All real

numbers

e. Vertical intercept (0,40). This is the point the
graph crosses the y-axis.

Horizontal intercept (20,0). This is the point the

graph crosses the x-axis.

65.
a.h(2)=3

b.h(5)

—4

¢c. x=—-02andx=4.2

d. Domain: All real numbers, Range: (—ee,3]

e. Vertical intercept (0,0) . This is the point the

graph crosses the y-axis.

Horizontal intercepts (0,0) and (4,0). These are the

points the graph crosses the x-axis.

66.

a. f(1)=2

b. x=1and x=5

c. Domain: all real numbers, Range: (—oo, 6]

d. Vertical intercept: (0,-3). This is the point at

which the graph crosses the y-axis.

Horizontal intercepts (0.5,0) and (5.5,0). These are

the points at which the graph crosses the x-axis.

67.

b. x=-5.5and x=0.5
c. Domain: all real numbers, Range: [—3,00)
d. Vertical intercept: (0,2). This is the point at

which the graph crosses the y-axis.

Horizontal intercepts (—4.5,0) and (—0.5,0). These

are the points at which the graph crosses the x-axis.

68.

a.g(3)=14

b.g(—4)=9.5

c. x=08 and x=-2.8

d. Domain: All real numbers, Range: [4,)

e. Vertical intercept (0,4.5) . This is the point the

graph crosses the y-axis.
Horizontal intercept: none, because the graph does

not cross the x-axis.

69.
a. h(l)=2
b. x=-3

Domain: [—4,4], range: [-3,5]

e

d. Vertical intercept: (0,2.4). This is the point at
which the graph crosses the y-axis.
Horizontal intercept: (2.25, 0). This is the point at

which the graph crosses the y-axis.

70.
a. f(-3)=-3
b. x=1

¢. Domain: [—5,4], Range: [—4,5]
d. Vertical intercept: (0,2). This is the point at

which the graph crosses the y-axis.

Horizontal intercept (—2,0). This is the point at

which the graph crosses the x-axis.

71.
a. g(-3)=15

b. x=-25, x=1, and x=2

© 2019 Cengage Learning, Inc. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://testbanks.ac/product/9781337615587-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

¢. Domain: [—4,4], Range: [—2,6]
d. Vertical intercept: (0,3). This is the point at

which the graph crosses the y-axis.

Horizontal intercept: (—3.5,0). This is the point at

which the graph crosses the x-axis.

72.

a. h(-2)=2.5

b. x=-24, x=-04, and x=3.5

¢. Domain: [-3,4], Range: [-1,4]

d. Vertical intercept: (0,1.4). This is the point at
which the graph crosses the y-axis.

Horizontal intercepts: (—3,0), (0.9,0), and (3,0).

There are the points at which the graph crosses the x-

axis.

73.

a. h(-1)=10
b. x=-25

¢. Domain: (—4,5), Range: (—10,20)
d. Vertical intercept: (0,7). This is the point at

which the graph crosses the y-axis.

Horizontal intercept: (2,0). This is the point at

which the graph crosses the x-axis.

74.
a. f(-4)=—4
b. x=238

¢. Domain: (—6,8), Range: (—6,10)
d. Vertical intercept: (O, 1). This is the point at

which the graph crosses the y-axis.

Horizontal intercept: (0.8, 0). This is the point at

which the graph crosses the x-axis.

75.
a. g(-2)=-3.5

b. x=1 and x=-3

¢. Domain: [—5,3], Range: [—4,3]

d. Vertical intercept: (0,—3.5). This is the point at
which the graph crosses the y-axis.

Horizontal intercepts: (—4,0) and (2,0). These are

the points at which the graph crosses the x-axis.

76.

a. h(-1)=1

b. x=-1.5 and x=3.5

¢. Domain: [-2,4], Range: [-3,4]

d. Vertical intercept: (0,3.25). This is the point at
which the graph crosses the y-axis.

Horizontal intercepts: (—1.25,0) and (3.25,0).

These are the points at which the graph crosses the x-

axis.

77.

a. h(-3)=4

b. x=—4 and x=-2

¢. Domain: (—6,0), Range: (=5,4]

d. There is not a vertical intercept, as (0,—5) is not

actually on the graph.

Horizontal intercepts: (—5,0) and (1,0). These are

the points at which the graph crosses the x-axis.

78.

a. f(2)=-2

b. x=-1.7 and x=1.7

¢. Domain: (-3,3), Range: [-5,2)

d. Vertical intercept: (0,—5). This is the point at

which the graph crosses the y-axis.

Horizontal intercepts: (—2.5,0) and (2.5,0). These

are the points at which the graph crosses the x-axis.
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Section 1.6
1.

a. Domain: [0,9], Range: [7.5,60]

b. In 2018, the North American E-sports audience
was about 54 million people.

c¢. In 2011, the North American E-sports audience
was about 15 million people.

d. The vertical intercept is (0, 7.5). In 2010, the
North American E-sports audience was about 7.5
million people.

e. Using (0, 7.5) and (6, 42.5),

= 42.65_—07.5 =3»?5z 583

The North American E-sports audience is increasing
by about 5.83 million people per year.

2.

a. Domain: [-2,8], Range: [3.5,4.1]

b. In 2017, the population of Georgia was about
3.56 million.

c. In 2007, the population of Georgia was about 4.1
million.

d. The vertical intercept is (0, 3.92). In 2010, the

population of Georgia was about 3.92 million people.

e. Using (0, 3.92) and (7, 3.56),

3.56-3.92 -0.36
m= = =
7-0 7

-0.05

The population of Georgia is decreasing by about
0.05 million (50,000) people per year.

3. (A)and (F)

(C) and (E)

(C) and (E)

(C) and (F)

50

25

0.01

10. 0.0001

4
5
6.
7.
8
9

11. 50

12. 500

13. 10,000

14. 2,000,000

15.

a. Dependent variable: C = Cost in dollars for
producing chocolate-covered ice cream bars.
Independent variable: » = Number of bars produced.

b.

Chocolate-Caovered lee Cream Bars

~b
20 &0 ol 130 150180
Chocolate-covered ice cream bars

¢. Domain: 0 <5 <200, Range: 240 < C <485

d. When b =200, then C = $485. The cost of
producing 200 chocolate-covered ice cream bars is
about $485.

16.

a. Dependent variable: C = Cost to produce custom
printed metal pens in dollars.

Independent variable: p = number of pens produced

in hundreds.

p|C

I |90

2 | 125
10 | 405
30 | 1105
50 | 1805
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Costto Produce Custom Metal Pens

c

2600
2300
2000
2700
2400
& 2100
g 1800
1500
1200
900
600
200 7

PP PP PP

e e

10 20 20 40 50 60 70 80 90 100
Number of pens (hundreds)

¢. Domain: 0.5< p <100, Range: 70 < C <3600

d. When p=5 ,then C =230. The cost to produce

500 custom printed metal pens is approximately
$230.

17.

a. Independent variable: = Time in years since
2010

Dependent variable: U = Net income for Under
Armour Inc. in millions of dollars

b.

Under Armour Inc. Net Income

LEISIRENEREEE: LEIENEREENIREEE:

T T T T T T

=2 -] 0 1 2 % &4 5 & 7 8 90
Wears singe 20

c. Domain: —2<¢<8, Range: 6 <U <330
d. When =38, then U =330. In 2018, Under

Armour Inc. had net sales of about $330 million.

75

18.

a. Independent variable: = Time in years since
2010

Dependent variable: /N = Net income (in millions of

dollars) for Home Depot.

t | N
-1 | 2620

0 3338

1 3883

2 4535

3 5385

4 6345

5 7009
b.

Home Depot Net Income
N

__ 10,000 T

)

9= 8000+

£3 .

ét £000+

g‘;g: 40004

£ 20001

<+— et

SO A S e

Years since 2010

c¢. Domain: —2<¢<9, Range: 1800< N <9900.

d. When ¢ =8, then N =9100. In 2018, the net
income for Home Depot will be about $9100 million.
19. Maria’s model fits the data better. The line of
best fit passes through the middle of the data, and
there is a smaller variance between it and the data
points.

20. Maria’s answer is not reasonable. The vertical
intercept is (0, 1.75), which means in 2000, there
were 1.75 million people 65 and older in the United
States with Alzheimer’s Disease. Maria’s answer was

incorrect as she has the horizontal intercept at
(-8,0).
21. [-15,50]is not a reasonable domain because the

model predicts a negative number of people with

Alzheimer’s Disease. This is model breakdown.

Domain: [0,60], Range: [1.75,15.75]
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22. Maria’s answer is not reasonable. The model
shows that in 2010, there were about 4.75 million
bases of Alzheimer’s Disease in the United States
among people 65 and older.

23.

a. Independent variable: ¢ = Years since 2000
Dependent variable: P = Population of the United
States in millions

b.

Population of the tinited States

w

=

IS

E

=

S

5

=

&
270+

IN

I‘lIIIIIIIIIf-
ETEEImEITIETIERZIIEIEmITEmmryzmmmm i,
=2 0 1 a4 & B8 1P 1L WM K B

fears since 2000

c. When ¢=18, then P =330. The population of the
United States in 2018 will be around 330 million people.
d. Domain: [—2,18] , Range: [277,330]

e. Vertical intercept: (0,282.5)

f. In 2000, there were approximately 282.5 million
people in the United States.

24.

a. Dependent variable: P = Population of Florida in
millions

Independent variable: t = Number of years since 2000

t | P

6 | 18.2
7 | 184
8 | 185
9 | 187
10 | 18.8
11 ] 19.1
12 | 19.4
13| 19.6
14 | 19.9
15| 20.3
16 | 20.6

76

Population of Florida

Population (millions)

|

1 1 1 T T T
= HOE T A e S IO IR e 8D
Years since 2000

¢. Domain: [0,20], Range: [16.5,21.5]

d. When ¢=19, then P=21.3.1In2019, the
population of Florida will be about 21.3 million.

e. Vertical intercept: (0,16.5)

f. In 2000, there were about 16.5 million people in
Florida.

25.

a. Let D be the number of opioid-related deaths in

Wisconsin ¢ years since 2010.

t D
-1 | 396
0 | 410
1 | 469
2 | 503
3 | 588
4 | 622
5 | 614

Oploid-Relgted Degihs in Wisconsin

| i ‘-1 | | i | | | | +
T T T T T 1
P 4 5 & 7
ears sifice 2010
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b. When ¢ =6, then D = 685. In 2016, there were
about 685 opioid-related deaths in Wisconsin.

c. There were about 550 opioid-related deaths in
Wisconsin in 2013.

d. Domain: -2 <7 <6, Range: 340 < D <685

26.

a. Let D be the death rate per 100,000 people for
diseases of the heart in the United States ¢ years since

2000.

Death Rate for Heart Disease in the United States

1 | | | ! |
T T T T

! ; {2a2az] I >+
1 T 1 T T >
IO ER T IS s

O T T J\ T
Esearinamcoanar Jennunal Spnewleas el
Years since 2000

b. In 2012, the death rate per 100,000 will be about
150.

¢. Domain: [0,15], Range: [250,140]

d. In 2013, the death rate from diseases of the heart
was about 155 per 100,000.

e. Vertical intercept: (0,251)

f. In 2000, the death rate from diseases of the heart
was 251 per 100,000 population.

27.

a. Let 7 be the number of additional years someone

is expected live in the United States if they are a

years in age.

Expected Number of Years to Live

T
80 %
70
60

by ey |

REEEAFNE PERan e s e e

10 20 20 40 50 60 70 80 90
Age (Jears)

b. When a =45, then T'=35. According to the
model, a 45-year-old person will live around 35

additional years.

¢. Domain: [0,80], Range: [3,77.5]

d. The graphical model predicts a 90-year-old to live
negative additional years. This is model breakdown.
e. The vertical intercept is (0,77.5).

f. At birth, a person will live about an additional

77.5 years.
28.

a. Let S be the salary for teachers in thousands of

dollars and let £ be the number of years of

experience.

E | S
49.9

2 524

5 62.1

8 67.0

10 | 74.3

12 | 79.2

Teacher Salary

s

:

B

&

T I I N e e R e o
0 1 12
Years of experiance

b. When E =7, thenS = 66. A teacher with 7 years

of experience should be making approximately $66,000.
77
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c¢. Domain: [0,16], Range: [49.9,88.6]

d. A teacher with about 4.5 years of experience will
earn $60,000 per year.

e. The vertical intercept is (0,49.9).

f. An instructor with 0 years of experience will earn
about $49,900 per year.

29.

a. Let S =Etsy.com’s annual merchandise sales in

millions of dollars and ¢ = time in years since 2010.

Etsycom Annual Merchandise sales

Sales|(millions of dollars)

‘Years since 2010

b. Domain: 1<¢<6, Range: 520 <S5 <2850
c. Etsy.com had about $3 billion worth of annual
merchandise sales in 2017.

d. Vertical intercept = (0,-10)

e. In 2010, Etsy.com had about —$10 million worth
of annual merchandise sales. This is model
breakdown.

30.

a. LetS=Etsy.com’s active sellers (in thousands)

and ¢ = time in years since 2010.

Active Sellers on Etsy.com

Active Sellers (in thousands)

Years since 2010

b. Domain: [0,12], Range: [400,3100]

c. Etsy.com will have 3 million active sellers in

about 2021.

d. The vertical intercept is (0,400) .

e. In 2010, Etsy.com had about 400,000 active
sellers.

31. Two points on the line are (x,,y,)=(10,252.50)
and (x,,y,)=(150,427.50) .

 42750-252.50 175 _ $1.25

Slope = ="
150-10 140 1bar

The cost increases by $1.25 for every chocolate-

covered ice cream bar produced.

32. Two points on the line are (x;,y,)=(1,90) and
(x,,¥,)=(50,1805).

1805-90 1715 $35

Slope =
50-1 49 1 hundred pens

For every 100 custom metal pens produced, the cost

increases by $35.

33. Two points on the line are (x,,y,)=(0,72) and
(X3, = (5.232.57) .

_232.57-72 160.57 $32.1 million
5-0 5 lyear

Slope

Each year the net income increases by approximately

$32.1 million.
34. Two points on the line are (x,,,)=(0,3338)
and (x,,,)=(5,7009).

7009-3338 3671 _ $734.2 million

Slope
5-0 5 lyear

Each year Home Depot’s net income increases by

$734.2 million.

35. Two points on the line are (x,,,)=(0,283) and

(x,,7,)=(16,324).

_324-283 41 2.6 million
16-0 16 lyear

Slope

Each year the population of the United States

increases by 2.6 million.
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36. Two points on the line are (x,,y,)=(6,18) and

(x,,¥,)=(16,20.5) .

_20.5-18 _ 2.5 _ 0.25 million

Sl
P66 10

lyear

Each year the population of Florida increases by 0.25
million (250,000).
37. Two points on the line are (x,,,)=(0,425) and

(x,,7,)=(5,640).

_ 640-425 _ 215 _ 43 deaths

Slope =
P 5-0 5

lyear

Each year the number of opioid-related deaths in

Wisconsin increases by 43.

38. Two points on the line are (x,,,)=(0,251)and
(x,,¥,)=(14,147).

Slope

_147-251 —104 —7.4 deaths per 100,000 people

x-intercept: y-intercept:

—3x+8(0):—48 —3(O)+8y:—48
—3x=-48 8y =—48
(16,0) (0,—6)

42. Graph this line using the intercepts because the
equation of the line is in general form.

3x=T7y=-42

14-0 14 lyear

Each year the death rate (per 100,000 people) for
diseases of the heart in the United States decreases by
7.4.

39. Two points on the line are (x,,,)=(0,77) and

(x,,,)=(70,12).

_12-77 _—65 —0.93 year to live

Sloe———_
Pe=2020 ~ 70

lyear in age
For each year increase in age, the expected number of
additional years someone will live in the United

States decreases by 0.93 year, or around 11 months.

40. Two points on the line are (x,,y,)=(0,49) and

(x,,,)=(12,79).

79-49 30  §$2.5 thousand
12—-0 12 1lyear of experiance

Slope =

For each year in experience, a teacher’s salary
increases by $2.5 thousand, or $2500.

41. Graph this line using the intercepts because the
equation of the line is in general form.

—3x+8y=-48

x-intercept: y-intercept:

3x-7(0)=-42 3(0)-7y=-42

3x=-42 Ty =-42
x=-14 y=06
(—14,0) (0,6)
14
w0
B_—
A, e
4—.—
(-14, 0) s
— 1
—2%—12-3 40 4 8
iRk
-4—_.
_é_._

43. Graph this line using the slope and the y-

intercept.

y+l=-2(x—4)

y+1=-2x+8
y=-2x+7

79
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-2
The y-intercept is (0,7), and the slope is —2 = SR

0+

44. Graph this line using the slope and the y-

intercept.
3
-9==(x-6
y=9=2(x~6)
3
-9==x-9
7 2
2y
4 2

7

aE
Ferrh e (010)
-0 -8 -6 -4 -2 2 4 6 8 1

iS5
EEsd
o
i

45. Graph this line using a table of values.

x==5y+17
x | Point
0117 |(@Q17,0)
1]12|12,1)
217 17,2

80

46. Graph this line using a table of values.

x=3y-5

y|x Point
0| -5 | (-50)
1| =2 | (-2.1)
201 | (L2)

7

10

47. Graph this line using the slope and the y-

intercept.

»=8.5 has a slope of 0 and a y-intercept of (0,8.5).

F—t——1+—+ F—+—
=10 =B =5 =@ =z O
T

R

© 2019 Cengage Learning, Inc. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://testbanks.ac/product/9781337615587-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

48. Graph this line using the slope and the y-

intercept.
» =0 has a slope of 0 and a y-intercept of (0,0).

This line is the x-axis.

7

-0

49. Graph this line using the slope and the y-
intercept.
x =-3.5 has undefined slope and is thus a vertical

line. The line has no y-intercept but passes through x-

intercept (-3.5,0).

¥
oL
- i
- &
41 —
S
-250
| ] | ] ] | ¥
T T T T o T i
=5 -d4|-B =2 R
ol
—a
IS B
o
P T

50. Graph this line using the slope and the y-
intercept.
x = 6.9 has undefined slope and is thus a vertical

line. The line has no y-intercept but passes through x-

intercept (6.9,0).

y+4=0
y=—4
52.
_75-75 _9_0
5-(-2) 7
y_ylzm(x_%)
y=175=0(x-5)
y=75=0
y=15
53.

3 3
The line y = —Ex+6 has slope m = > so a line

3 3

parallel to y = —5x+ 6 also has slope m = 5
The y-intercept of the parallel line is (0,6) =(0,7),
so the slope-intercept-form equation of the line is

3

=——=x+7.

T
54.
The line y =-=7x+15 has slope m =-7, so aline
parallel to y =—7x+15 also has slope m =-7.
The y-intercept of the parallel line is (0,—3.5), so the

slope-intercept-form equation of the line is

y=-Tx-3.5.
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5S.

—6-2

=— = = _—8, which is undefined.
—-6.1-(-6.1) 0

m

This is a vertical line with equation x =—6.1.

56.

m=—2=1_=3 \hich is undefined.
2.2 0
373

. _ . . 2
This is a vertical line with equation x = 3

57.

The line y =—5x+12 has slope m =-5, so a line

perpendicular to y =—=5x+12 would have slope

1
m=—,
5
y_yl:m(x_xl)
1
y=(-3)==2(x-5)
5
1
+3=—x-1
y 5x
1
=—x-4
y 5x
58.

1
The line y = 5—6 has slope m = 5, so a line

perpendicular to y = % —6 would have slope

m=-2.
y—y =m(x-x)

y-8=-2(x~(-2))

y—8=-2(x+2)

y—8=-2x-4

y=-2x+4

59. Input: age of person (years). Output: average
number of texts received daily. Since different people
of the same age would have different average
numbers of texts received daily, there is not a unique
output for each input, and this is not a function.
60. Input: age of person (years). Output: how far the
person can run (miles). Since different people of the

same age are in different physical conditions and thus

can run different numbers of miles, there is not a
unique output for each input, and this is not a
function.

61. Input: time oven has been turned on in minutes.
Output: temperature of oven. Since at any given time
the oven has exactly one temperature, there is a
unique output for each input, and this is a function.
62. Input: the number of miles a car has been driven.
Output: the amount of gas remaining in the gas tank.
Since at any given mileage there is just one amount
of gas remaining in the gas tank, there is a unique
output for each input, and this is a function.

63.

a. f(2)=2

b. x=4when f(x)=—4

¢. Domain: all real numbers, Range: all real
numbers

d. vertical: (0,8), horizontal: (%,Oj

64.
a. f(2)=0
b. x=2.5when f(x)=2

c. Domain: all real numbers, Range: all real

numbers

d. vertical: (0,-8), horizontal: (2,0)

a. f(1)=-3

b. x=%3when f(x)=5

¢. Domain: all real numbers, Range: [—4,0)
d. vertical: (0,—4), horizontal: (+2,0)

66.

a. f(-2)=1

b. x=13 when f(x)=—4

¢. Domain: all real numbers, Range: (—o,5]

d. vertical: (0,5), horizontal: (2.2,0)
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67. The red line has greater slope since it is steeper
in the positive direction. The red line is increasing.
68. The red line has greater slope since it is steeper
in the positive direction. The red line is increasing.
69. The blue line has greater slope since it is less
steep in the negative direction. Its slope is less
negative than the slope of the red line. The red line is
decreasing.

70. The blue line has greater slope since it is less
steep in the negative direction. Its slope is less
negative than the slope of the red line. The red line is
decreasing.

71. Each line is horizontal and thus has slope 0, so
neither line has the greater slope. The red line is
neither increasing nor decreasing.

72. Each line is horizontal and thus has slope 0, so
neither line has the greater slope. The red line is

neither increasing nor decreasing.

83
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Section 1.7 Our input-output pairs look like:
L b NORHAL FLOAT AUTO REAL RADIAN HP [}
2. ¢ L1 L2 L3 Ly Ls 2
L
> e
4.a e [—
S5.c¢c
6. c
L26)=
7. a
3 Here is one example of a reasonable window:
. C
9. x-scl=1,y-scl=5
WINDOW
10. x-scl=3,y-scl=6 Xmin=0
Xmax=10
11. x-scl=1,y-scl=0.1 Xscl=1
Ymin=600
12. x-scl =3, y-scl1=0.01 Ymax=630
. . Yscl=5
13. The student switched the min and max for the x- Xres=1
oX=0.037878787878788
values. TraceSter=0.075757575757...

Here is a reasonable window: Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP
FUNCTION TRACE VALUES n NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=-45
Xmax=-5 e
Xscl=1 o
Ymin=-20 o
Ymax=35 o
Yscl=1 -
Xres=1
aX=0.15151515151515
TraceSter=0.3030303030303

14. The student switched the x-values for max and We can get a good straight-line fit using the points

min with the y-values for max and min. (3,608) and (7,625)

Here is a reasonable window: ) )
difference in output 625 - 608

NORMAL FLORT AUTO REAL RADIAN MP ] The slope is — — = =4.25.
FUNCTION TRACE VALUES dlfference n lnput 7 — 3
WINDOW
§:;:f§g > We can use the point-slope form with (3,608) :
Xscl=1
Ymin=2 R-R =m(t-t,)
Yeeimi R-608=4.25(1-3)
Xres=1 _
aX=2. 6515151515152 R—608=4.25-12.75
TraceStepr=5. 3030303030304 R=4.25t+595.25
15. NORMAL FLOAT AUTO REAL RADIAN MP n
a. Let R be the revenue in thousands of dollars for _
.
Quick Tire Repair, Inc. and ¢ be the years since 2010. . &
r's
",l

84
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The equation for this model is:

R(t)=4.25t+595.25

b. Our domain contains [3,7]. We can try going
moving each endpoint out by a few units.

We will try [0,10] as the domain.

R(0)=4.25(0)+595.25 =595.25
R(10)=4.25(10)+595.25 = 637.75

There are no obvious cases of model breakdown.

One example of a reasonable domain and range:

Domain: [0,10]
Range: [595.25,637.75]

c.
If R=700 then:
4.25t+595.25=700

425t =104.75

425t _104.75

425 425
t=24.6

According to this model, the revenue for Quick Tire
Repair, Inc. will be closest to $700 thousand in either
2034 or 2035.

d. The slope is 4.25. This means that in our model,
the revenue for Quick Tire Repair, Inc. will increase
by about $4.25 thousand = $4250 each year.

16.

a.

Let ¢ be the number of chocolate bars made and let T
be the number of hours it takes to make the bars.

Our input-output pairs look like:
NORHAL FLORT AUTO REAL RADIAN HP )

L1 L2 L3 Ly Ls 2
20 6.25
50 12
100 22.25
250 52
500 102.5

L2(e)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES

WINDOW

Xmin=0

Xmax=600

Xscl=50

Ymin=0

Ymax=120

Yscl=10

Xres=1
aX=2.,2727272727273
TraceStepr=4.5454545454546

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(20,6.25) and (500,102.5).

The slope is

difference in output  102.5-6.25

- — = =0.20.
difference in input 500-20

We can use the point-slope form with (20,6.25):
T-T=m(c—c,)
T-6.25=0.20(c—-20)

T-625=0.20c-4
T=0.20c+2.25

NORMAL FLOAT AUTO REAL RADIAN MP n

The equation for this model is:

T(c)=0.20c+2.25

b.
Our domain contains [20,500]. We can try going

moving each endpoint out by a relatively small
amount, but it is worth noting that ¢ =0 should not

be part of the domain, because it does not make sense
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to say that making zero chocolate bars takes a
nonzero amount of time (unless it is clearly stated
that this includes time for ancillary activities such as
preparing the kitchen).

We will try [10,600] as the domain.

7(10)=0.20(10)+2.25=4.25
T(600)=0.20(600)+2.25=122.25

There are no obvious cases of model breakdown.

One example of a reasonable domain and range:

Domain: [10,600]

Range: [4.25,122.25]

c.
If T=75 then:
0.20c+2.25=75
0.20c=72.75
0.20c _ 72.75
020 020
c=364

The chocolate bar makers can produce about 364
chocolate bars in 75 hours.

d. The slope is 0.20. This means that in our model,
each additional chocolate bar adds roughly 0.20
hours = 12 minutes to the required time.

17.

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Amin=2
Xmax=12
Xscl=1
Ymin=10
Ymax=40
Yscl=5
Xres=1
aX=0.037878787878788
TraceStep=0.075757575757...

NORMAL FLOAT AUTO REAL RADIAN MP n

/g‘ -

The graph will fit the points better if we shift it up, so

b needs to be increased.

86

One example of a line that fits well is:

y=2.5x4+8

NORMAL FLOAT AUTO REAL RADIAN MP n

(Answers may vary.)

18.

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW

Xmin=-7

Xmax=5

Xscl=1

Ymin=15

Ymax=30

Yscl=5

Xres=1

aX=0.045454545454545

TraceStepr=0.090909090909...

NORMAL FLOAT AUTO REAL RADIAN MP n

The graph will fit the points better if it’s less steep,
which in this case means the negative slope needs to
be less negative. Therefore, m needs to be increased.
One example of a line that fits well is:

y=-0.75x+20

NORMAL FLOAT AUTO REAL RADIAN MP n

(Answers may vary.)
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19. The graph will fit the points better if it is steeper,
Rt L which in this case means the positive slope should be
“)I(::Dg” 4 more positive. Therefore, m needs to be increased.
in=-

Xmax=10 One example of a line that fits well is:

Xscl=1

Ymin=-45 y=0.7x-3

Ymax=10

Yscl=5 NORMAL FLOAT AUTO REAL RADIAN MP n

Xres=1

aX=0.053030303030303

TraceSter=0.106060606060.. /
'

(Answers may vary.)

21.

a.
The graph will fit the points better if it shifts down,
Let C be world chicken production in millions of
so b needs to be decreased.
) ) metric tons, ¢ years since 2010.

One example of a line that fits well is:

Our input-output pairs look like:
y=—4x-5

NORMAL FLOAT AUTO REAL RADIAN MP n

NORMAL FLOAT AUTO REAL RADIAN MP

1 81.159
2 83.282

\ 3 84.494
Y 86.549

N s 87.944

89.336
------ J—
[ L2AP)=

Here is one example of a reasonable window:

(AIISWGI'S may Vary') NORMAL FLOAT AUTO REAL RADIAN MP n
20 FUNCTION TRACE VALUES
: WINDOW
NORMAL FLOAT AUTO REAL RADIAN MP n Xmin=0
FUNCTION TRACE VALUES Xmax=7
WINDOW Xscl=1
Xmin=-4 Ymin=80
Xmax=10 Ymax=90
Xscl=1 Yscl=1
Ymin=-6 Xres=1
Ymax=4 aX=0.026515151515152
Yscl=1 TraceStepr=0.053030303030...
Xres=1
aX=0.053030303030303 Using this window, our scatterplot looks like:

TraceSter=0. 106060606060...

NORMAL FLOAT AUTO REAL RADIAN MP n

NORMAL FLOAT AUTO REAL RADIAN MP n
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We can get a good straight-line fit using the points
(3,84.494) and (5,87.944).

The slope is
difference in output _ 87.944-84.494 1725
difference in input 5-3 ) ’

We can use the point-slope form with (3,84.494):

C-C =m(t-t,)
C—84.494=1.725(¢-3)
C—-84.494=1.725t-5.175

C=1.725t+79.319

NORMAL FLOAT AUTO REAL RADIAN MP n

.'c‘

The equation for this model is:

C(1)=1.725t+79.319

b.

Our domain contains [1,6] . We can try going moving
each endpoint out by a relatively small amount.

We will try [-2,10] as the domain.
C(-2)=1.725(-2)+79.319 = 75.869
C(10)=1.725(10)+79.319 = 96.569

There are no obvious cases of model breakdown.
One example of a reasonable domain and range:

Domain: [-2,10]
Range: [75.869,96.569]

C.

2021 > ¢=11
C(11)=1.725(11)+79.319 = 98.294

The model predicts that about 98.294 million metric
tons of chicken will be produced in 2021.

d.
If C(¢)=100 then:

1.725¢+79.319 =100
1.725¢ = 20.681
17251 20.681

1.725  1.725
t=12

The model predicts that about 100 million metric tons
of chicken will be produced 12 years after 2010, in
2022.

e.

The slope of the model 1.725. The model predicts
that worldwide chicken production will go up by
about 1.725 million metric tons each year.

22.

a.

Let R be the operating revenue in billions of dollars
for Southwest Airlines, ¢ years since 2010.

Our input-output pairs look like:
NORHAL FLORT AUTO REAL RADIAN HP )

L1 L2 L3 Ly Ls 2
1 15.658
2 17.088
3 17.699
!'
s

18.605
19.82

L2(e)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW
Xmin=0
Xmax=6
Xscl=1
Ymin=15
Ymax=20
Yscl=1
Xres=1
aX=0.022727272727273
TraceSter=0.045454545454...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n
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We can get a good straight-line fit using the points
(3,17.699) and (5,19.820).

The slope is

difference in output _ 19.820-17.699

- — = =1.0605 .
difference in input 5-3

We can use the point-slope form with (3,17.699) :

R—R =m(t—t)
R—17.699 =1.0605(¢—3)
R—-17.699=1.0605¢—-3.1815

R=1.0605¢+14.5175

NORMAL FLOAT AUTO REAL RADIAN MP n

The equation for this model is:

R(r)=1.0605¢ +14.5175

b.

Our domain contains [1,5]. We can try going moving

each endpoint out by a few units.

We will try [-2,8] as the domain.

R(-2)=1.0606(~2)+14.5175=12.3963
R(8)=1.0606(8)+14.5175 = 23.0023

There are no obvious cases of model breakdown.
One example of a reasonable domain and range:

Domain: [-2,8]
Range: [12.3963,23.0023]

C.

If R(¢)=25 then:

1.0605¢ +14.5175 =25
1.0605¢ =10.4825
1.0605¢ 10.4825

1.0605  1.0605
t=10

The model predicts that Southwest’s operating
revenue will reach about $25 billion 10 years after

2010, in 2020.

&9

d.

The slope of the model is 1.0605. The model predicts
that the annual operating revenue for Southwest
Airlines will increase by about $1.0605 billion each
year.

e.

2017 > 1=7
R(7)=1.0605(7)+14.5175 = 21.941

The model predicts that Southwest’s operating
revenue will be about $21.941 billion in 2017.

23. The student did not find a reasonable model for
the data provided as the calculation for the slope is
incorrect. The numerator should be the difference in
the output variable, which in this case is the
difference in cost. The denominator should be the
difference in the input variable, which in this case is
the difference in number of bars. The slope should be

_365-265

m= =1.25.
100-20

This made the value of b incorrect as well. The
calculation for that should be

265=1.25(20)+b
265=25+b
240=b

C=1.25b+240

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=0
Xmax=170
Xscl=10
Ymin=200
Ymax=450
Yscl=10
Xres=1
aX=0.64393939393939
TraceStep=1.2878787878788

NORMAL FLOAT AUTO REAL RADIAN MP n

24. The student did not find a reasonable model for

the data provided as there was a mistake in

© 2019 Cengage Learning, Inc. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://testbanks.ac/product/9781337615587-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

calculating the vertical intercept. At the point where
the student had to solve the equation:

265=25+b

the student tried to eliminate 25 on the right side by
dividing by 25, when he should have subtracted 25
on each side:

265=25+b
=25 =25
240=>

C=125b+240

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=0
Xmax=170
Xscl=10
Ymin=200
Ymax=450
Yscl=10
Xres=1
aX=0.64393939393939
TraceStep=1.2878787878788

NORMAL FLOAT AUTO REAL RADIAN MP n

25. The student did not find a reasonable model for
the data provided as the calculation of the slope is
incorrect. The output value 1105 should correspond
to the input value 3000. The slope should be

=g L= 035,

(Note: It would also be correct to calculate the slope

~90-1105 _

asm=———=
100-3000

0.35)

This made the value of b incorrect as well. The
calculation should be:

90 = 0.35(100) + b

90=35+h
55=b
C=035p+55

90

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=-100
Xmax=5500
Xscl=1
Ymin=-50
Ymax=2000
Yscl=1
Xres=1
aX=21.212121212121
TraceSter=42.424242424242

NORMAL FLOAT AUTO REAL RADIAN MP n

/l/

26. The student did not find a reasonable model for
the data provided as the vertical intercept is incorrect.
The student switched the input and output variables.
The calculation should be:

1105 = 0.35(3000) + b
1105=1050+
55=b

C=035p+55

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=-100
Xmax=5500
Xscl=1
Ymin=-50
Ymax=2000
Yscl=1
Xres=1
aX=21.212121212121
TraceSter=42.424242424242

NORMAL FLOAT AUTO REAL RADIAN MP n

/l/

27.
a.
Let P be the number of patents awarded to Google, ¢

years since 2010.
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Our input-output pairs look like:
NORHAL FLORT AUTO REAL RADIAN HP )

L1 L2 L3 Ly Ls 2

L2(e)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES

WINDOW

Xmin=0

Xmax=6

Xscl=1

Ymin=0

Ymax=3500

Yscl=500

Xres=1
aX=0.022727272727273
TraceStepr=0.045454545454...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(1,427) and (2,1169).

difference in output 1169 —427

The slope is — —
difference in input 2-1

We can use the point-slope form with (1,427):

P-P=m(t-1)
P—427=742(t~1)
P—427="742t-742

P=742t-315

NORMAL FLOAT AUTO REAL RADIAN MP n

=742 .

The equation for this model is:

P(t)=742-315

b.

Our domain contains [1,5]. We can try going moving

each endpoint out by a few units, but we can see from
the equation we got in part (a) that the vertical
intercept is (0,—315), which is a case of model
breakdown because the number of patents awarded
cannot be negative. So ¢ =0 cannot be in the domain.
We will try [1,8] as the domain.

P(1)=427

P(8)=742(8)-315=5621

There are no obvious cases of model breakdown.

One example of a reasonable domain and range:
Domain: [1,8]

Range: [427,5621]

C.

If P(t)=5500 then:

742¢t-315=15500

7421 = 5835

742t 5835

742 742
(~8

The model predicts that Google will come closest to
being awarded 5500 patents in 2018.

d.

The slope of the model is 742. The model predicts
that the number of patents awarded will increase by
742 every year.

e.

2017 »¢t=7

P(7)=742(7)-315=4879

The model predicts that about 4879 patents will be
awarded in 2017.

28.

a.

Let £ be number of millions of households connected

to the electricity grid in Kenya, ¢ years since 2010.

© 2019 Cengage Learning, Inc. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.


https://testbanks.ac/product/9781337615587-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Our input-output pairs look like:
NORHAL FLORT AUTO REAL RADIAN HP )

L1 L L3 Ly Ls 2

»

NV LW
o LWNN
V1D O W

L2(e)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW

Amin=2

Xmax=8

Xscl=1

Ymin=2

Ymax=7

Yscl=1

Xres=1
aX=0.022727272727273
TraceStepr=0.045454545454...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(4,2.7) and (6,4.9).

difference in output  4.9-2.7

The slope is — —
difference in input 6—-4

We can use the point-slope form with (4,2.7):

E-E =m(t—-t,)
E-27=11(t-4)
E-27=11t-44

E=11t-1.7

NORMAL FLOAT AUTO REAL RADIAN MP n

1.1.

The equation for this model is:

E(t)=1.1¢-1.7

b.

Our domain contains [3,7]. We can try going
moving each endpoint out by a few units, but we note
that the vertical intercept is (0,—1 .7) , which is a case

of model breakdown because the number of
connected households cannot be negative. Therefore

t =0 cannot be included in the domain.

We will try [1,10] as the domain.
E(1)=1.1(1)-1.7=-0.6

E(10) > E=1.1(10)-1.7=93

We see that £ =1 leads to model breakdown. We can
try t=2:

E(2)=1.1(2)-1.7=0.5

One example of a reasonable domain and range:
Domain: [2,10]

Range: [0.5,9.3]

c.

If E(¢)=8 then:

1.11-1.7=8

1.16=9.7

1.1t 9.7

1L
=9

According to the model, about 8 million households
in Kenya will be connected to the grid in 2019.

d.

The slope of the model is 1.1. According to the
model, about 1.1 million more people in Kenya will
be connected to the grid each year.

e.

2020 > =10

E(10)=1.1(10)-1.7=9.3

The model predicts that about 9.3 million people in
Kenya will be connected to the grid in 2020.
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29.

a.

Let F be the percentage of Americans who are
Facebook users, ¢ years since 2010.

Our input-output pairs look like:

NORMAL FLOAT AUTO REAL RADIAN MP n

=
(3

L2 L3 Ly Ls 2
48.1
49.3
50.3
51.2
51.9
52.6
0 53.1

OGN ON L

L2(8)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW
Xmin=3
Xmax=11
Xscl=1
Ymin=47
Ymax=54
Yscl=1
Xres=1
aX=0.03030303030303
TraceStepr=0.060606060606...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(5,49.3) and (9,52.6).

The slope is

difference in output _ 52.6—49.3

- . = =0.825.
difference in input 9-5

We can use the point-slope form with (5,49.3) :

F—-F=m(t-1)
F—49.3=0.825(1-5)
F—-493=0.825¢-4.125

F=0.825t+45.175

NORMAL FLOAT AUTO REAL RADIAN MP n

]
o

The equation for this model is:
F(t)=0.825¢+45.175

b.

Our domain contains [4,10] . We can try going
moving each endpoint out by a few units.

We will try [0,14] as the domain.
F(0)=0.825(0)+45.175=45.175
F(14)=0.825(14)+45.175=56.725

One example of a reasonable domain and range:

Domain: [0,14]
Range: [45.175,56.725]

C.

If F(¢)=60 then:

0.825¢+45.175=60
0.825¢=14.825
0.825¢ 14.825

0.825 0.825
t=~18

The model predicts that about 60% of Americans will
be Facebook users 18 years after 2010, in 2028.

d.

The slope of the model is 0.825. According to the
model, an additional 0.825% (roughly) of Americans
will become Facebook users each year.

e.

2025 51 =15
F(15)=0.825(15)+45.175 = 57.55

According to the model, about 57.55% of Americans
will be Facebook users in 2025.
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30.
a.

Let R be the total revenue in billions of dollars for

Costco Wholesale Corporation, ¢ years since 2010.

Our input-output pairs look like:
NORHAL FLORT AUTO REAL RADIAN HP )

L1 L2 L3 Ly Ls 2

L2(6)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW
Xmin=1
Xmax=7
Xscl=1
Ymin=95
Ymax=120
Yscl=5
Xres=1
aX=0.022727272727273
TraceStepr=0.045454545454...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(3,105.16) and (5,116.12).

The slope is
difference in output  116.12—105.16 _ 5.48
difference in input 5-3 o

We can use the point-slope form with (3,105.16) :

R—R =m(t—t,)
R—105.16=5.48(1-3)
R—-105.16=5.48:-16.44

R=5.48¢+88.72

94

NORMAL FLOAT AUTO REAL RADIAN MP n

-]
.’.

The equation for this model is:

R(1)=5.48t+88.72

b.

The slope is 5.48. According to the model, Costco’s total
revenue will go up by about $5.48 billion per year.

c.

2018 > 7=8
R(8)=5.48(8)+88.72=132.56

The model predicts that Costco Wholesale’s total
revenue for 2018 will be about 132.56 billion.

31.

Let E be the number of thousands of industrial robots
sold annually in China, Korea, and Japan, ¢ years
since 2010.

Let W be the number of thousands of industrial robots
sold annually in the rest of the world, # years since 2010.
Here are the input-output table and scatterplot for ¢
and £:

NORMAL FLOAT AUTO REAL RADIAN MP n

L2 L3 Ly Ls 2

wo~Nnoun.s Wi
-
3
~N

L2g)=

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW

Xmin=0

Xmax=10

Xscl=1

Ymin=50

Ymax=270

Yscl=10

Xres=1
aX=0.037878787878788
TraceStep=0.075757575757...
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NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit with the two
points (4,111) and (7,191).

difference in output _ 191-111

- — =26.7
difference in input 7-4

We can use the point-slope form with the point (4,111):

E—E =m(t-1)

E-111=26.7(t-4)

E-111=26.7t-106.8
E=26.7t+4.2

NORMAL FLOAT AUTO REAL RADIAN MP n

Here are the input-output table and scatterplot for ¢
and W:

NORMAL FLOAT AUTO REAL RADIAN MP n

L2 L3 Ly Ls 2

woNon.swlh
-
-
~

L2(g)=

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=0
Xmax=10
Xscl=1
Ymin=50
Ymax=200
Yscl=10
Xres=1
aX=0.037878787878788
TraceStep=0.075757575757...

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit with the two
points (3,95) and (8,148).

difference in output _ 14895

- — =10.6
difference in input 8-3

We can use the point-slope form with the point
(3,95):

W-W,=m(t—t,)

W -95=10.6(1-3)

W —-95=10.6r-31.8
W =10.6t +63.2

NORMAL FLOAT AUTO REAL RADIAN MP n

The equations for these models are:

E(t)=26.7t+42
W (t)=10.6¢+63.2

32.

The domain includes [3,9] . We can try moving out
each endpoint out a few units.

Let’s try [0,12] as the domain.

E(0)=4.2

W(0)=63.2

There is no obvious model breakdown for £=0,

though the value of £(0) may be suspiciously low.

E(12)=26.7(12)+4.2=324.6
w(12)=10.6(12)+63.2=190.4

There is no obvious model breakdown for 1 =12 .
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Here is an example of reasonable domain and range
for these two models:

Domain: [0,12]

Range for E(r): [4.2,324.6]
Range for W (¢): [63.2,190.4]
33.

The yearly growth per year of industrial robot sales

for China, Korea, and Japan is 26.7 thousand robots
per year, because the slope for E(r) is 26.7.

The yearly growth per year of industrial robot sales
for the rest of the world is 10.6 thousand robots per
year, because the slope for W (¢) is 10.6.

China, Korea, and Japan have faster-growing sales of

industrial robots than the rest of the world.

34.
If E(1)=0 then:

26.7t+42=0
26.7t=—4.2
267t 4.2
267 267
t~-0.16

The horizontal intercept for E(¢) is close to

(—0.16,0) . This suggests that all industrial robot

sales in China, Korea, and Japan began sometime in
2009 or 2010, which is false. This is an example of
model breakdown.

3s.

a. Let R be the revenue in billions of dollars for
FedEx, ¢ years since 2010.

Our input-output pairs look like:

NORMAL FLOAT AUTO REAL RADIAN MP n

L2 L3 Ly Ls 2
34.7
39.3
42.7
Y43
45.6
i
...... J—

OW‘QNHO:

L2(8)=

96

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES

WINDOW

Amin=-1

Xmax=7

Xscl=1

Ymin=30

Ymax=55

Yscl=5

Xres=1
aX=0.03030303030303
TraceStepr=0.060606060606...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(1,39.3) and (6,50.4).

The slope is

difference in output _ 504-39.3 _, )

6-1

difference in input
We can use the point-slope form with (1,39.3):
R—R =m(t—t)
R-393=222(r—1)

R-393=2.22¢-222
R=222t+37.08

NORMAL FLOAT AUTO REAL RADIAN MP n

The equation for this model is:
R(t)=2.22t+37.08

b. Our domain contains [0,6]. We can try going
moving each endpoint out by a few units.

We will try [-3,10] as the domain.

R(-3)=2.22(=3)+37.08=30.42
R(10)=2.22(10)+37.08 = 59.28
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There are no obvious cases of model breakdown.

One example of a reasonable domain and range:

Domain: [—3,10]
Range: [30.42,59.28]

c¢. The slope is 2.22, which means that in this model,
FedEx’s annual revenue increases by about $2.22
billion each year.

d.

2018 > =38

R(8)=2.22(8)+37.08=54.84

In 2018, our model predicts $54.84 billion in revenue
for FedEx.

36.

a. Let P be the gross profit for UPS in billions of
dollars, ¢ years since 2010.

Our input-output pairs look like:

NORMAL FLOAT AUTO REAL RADIAN MP n

L1 L2 L3 Ly Ls 2
1 41.827
2 42.683
3 43.925
Y
5

45.874
47.836

L2(6)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW
Xmin=0
Xmax=6
Xscl=1
Ymin=40
Ymax=50
Yscl=1
Xres=1
aX=0.022727272727273
TraceSter=0.045454545454...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(2,42.683) and (4,45.874).

The slope is
difference in output _ 45.874—42.683 15955
difference in input 4-2 ’ )

We can use the point-slope form with (2,42.683):

P-PB=m(t—t)
P—42.683=1.5955(1—2)
P—-42.683=1.5955¢-3.191

P =1.5955t+39.492

NORMAL FLOAT AUTO REAL RADIAN MP n

The equation for this model is:

P(£)=1.5955¢+39.492
b. Our domain contains [1,5]. We can try going

moving each endpoint out by a few units.

We will try [-2,8] as the domain.

P(-2)=1.5955(-2)+39.492 =36.301
P(8)=1.5955(8)+39.492 = 52.256

There are no obvious cases of model breakdown.

One example of a reasonable domain and range:

Domain: [-2,8]
Range: [36.301,52.256]

c. The slope is 1.5955. According to the model,
UPS’s gross profit increases by about $1.6 billion per
year.

d.

2017 »¢t=7

P(7)=1.5955(7)+39.492 = 50.6605

The model predicts that UPS had profits of about
$50.66 billion in 2017.

97
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e. The vertical intercept is (0,39.492) . According to

the model, UPS had gross profits of about $39.492
billion in 2010.

37.

a.

Let M be the fluid milk consumption in the United
States in pounds per person, ¢ years since 2010.

Our input-output pairs look like:
NORHAL FLORT AUTO REAL RADIAN HF )

L1 L2 L3 Ly Ls 2

L2(8)=

Here is one example of a reasonable window:

INORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW

Xmin=-2

Xmax=6

Xscl=1

Ymin=150

Ymax=180

Yscl=5

Xres=1

aX=0.03030303030303

TraceStepr=0.060606060606...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(0,177) and (5,155).

difference in output _ 155-177 _
5-0

The slope is — —
difference in input

The vertical intercept is (0,177), so we can use this

in the slope-intercept form:

M =—44t+177

—44.

98

NORMAL FLOAT AUTO REAL RADIAN MP n

8 g

The equation for this model is:
M(t)=-4.41+177

b.

Our domain contains [—1,5]. We can try going
moving each endpoint out by a few units.

We will try [—4,8] as the domain.

M (—4)=—4.4(-4)+177 =194.6

M (8)=-4.4(8)+177=141.8

There are no obvious cases of model breakdown.

One example of a reasonable domain and range:
Domain: [—4,8]

Range: [141.8,194.6]

c.

The vertical intercept is (0,177) . This means that

about 177 pounds of milk per person were consumed
in the United States in 2010.
d.

If M(t)=200 then:

—4.4t+177=200

—4.4r=23

—4.4r 23

44 44
t==5

The model predicts that about 200 pounds of milk per
person were consumed 5 years before 2010, in 2005.
e.

If M(¢)=0 then:

—-4.4t+177=0
—4.4t=-177
—4.4t 177
44 44

t =40
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The horizontal intercept is close to (40,0) . This

means that, according to the model, milk
consumption will completely stop 40 years after
2010, in 2050. This is most likely a case of model
breakdown.

38.

a.

Let M be the number of millions of unique mobile
subscribers in Africa, ¢ years since 2010.

Our input-output pairs look like:

NORMAL FLOAT AUTO REAL RADIAN MP n

—
N
—
»

L3 Ly Ls 2

HOONOWVILIWN -

L2012)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES

WINDOW

Amin=-1

Xmax=11

Xscl=1

Ymin=300

Ymax=750

Yscl=50

Xres=1
aX=0.045454545454545
TraceStepr=0.090909090909...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(3,467) and (8,665).

. difference in output 665 —467
The slope is — — =
difference in input 8-3

=39.6.

99

We can use the point-slope form with (3,467):

M-M =m(t-1)

M — 467 =39.6(¢-3)

M —467=39.6¢—-118.8
M =39.6¢+348.2

NORMAL FLOAT AUTO REAL RADIAN MP n

The equation for this model is:

M (1)=39.61+348.2

b.

Our domain contains [0,10]. We can try going
moving each endpoint out by a few units.

We will try [-5,15] as the domain.

M (-5)=39.6(-5)+348.2=150.2

M (15)=39.6(15)+348.2=942.2

There are no obvious cases of model breakdown.
One example of a reasonable domain and range:
Domain: [-5,15]

Range: [150.2,942.2]

c.

The vertical intercept is (0,348.2) . According to the
model, there were about 348.2 million unique mobile
subscribers in Africa in 2010. (Compare this with the

true value of 327 million.)

d.
If M (£)=900 then:

39.6¢ +348.2 =900

39.6t=551.8

39.60 _551.8

39.6  39.6
t=~14

According to the model, Africa will have about 900
million mobile subscribers 14 years after 2010, in

2024.
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e.

If M(1)=0 then:

39.6¢+348.2=0

39.6¢ =—348.2

39.6r  —3482

396  39.6
{~-9

The horizontal intercept of the model is close to (—9,0).

This means that in our model, there were no unique
mobile subscribers in Aftrica 9 years before 2010, in
2001. This is false; there were mobile subscribers in
Africa in the 1990s. This is a case of model breakdown.
39.

a.

Let C be the amount processed by mobile payment
firms in China in trillions of U.S. dollars, ¢ years
since 2010.

Our input-output pairs look like:
NORHAL FLORT AUTO REAL RADIAN HF )

L2 L3 Ly Ls 2
0.0227
0.183

0.8988
1.5257
2.3588
3.2895
4.2729
5.3036

\BO\I'\VL‘@N:

L2(9)=

Here is one example of a reasonable window:

INORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW

Xmin=1

Xmax=10

Xscl=1

Ymin=-1

Ymax=6

Yscl=1

Xres=1

aX=0.034090909090909

TraceStepr=0.068181818181..

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(3,0.183) and (7,3.289).

The slope is
dlfference lTl o.utput _ 3.289-0.183 —0.7765.
difference in input 7-3

We can use the point-slope form with (3,0.183):

C-C =m(t-t,)
C-0.183=0.7765(1-3)
C-0.183=0.7765t—2.3295

C=0.7765t—-2.1465

NORMAL FLOAT AUTO REAL RADIAN MP n

The equation for this model is:
C(t)=0.7765¢—2.1465
b.
Although the input values in our data set go from
t=2 to t=9, we cannot include =2 in the domain
for our model because
C(2)=0.7765(2)—2.1465=-0.5935, which is a
problem for two reasons:

e Itis too far from the true value of C

corresponding to t=2.
e An amount of money processed by mobile

payment firms cannot be negative.

It is reasonable to say that the domain contains [3,9].

We can try moving the maximum value out by a few

units.

We will try [3,13] as the domain.

C(3)=0.183 (This was one of the points we used to create the model.)
C(13)=0.7765(13) - 2.1465 = 7.948

One example of a reasonable domain and range:

Domain: [3,13]

Range: [0.183,7.948]
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C.

The vertical intercept is (0,—2.1465) . This means

that, according to the model, about —$2.14 trillion
was processed by mobile payment firms in China,
which does not make sense. This is a case of model
breakdown.

d.
If C(¢)=7 then:

0.7765t—2.1465 =7
0.7765¢ =9.1465
0.7765¢ _9.1465

0.7765  0.7765
t=11.78

The model predicts that the amount processed by
mobile payment firms in China will reach $7 trillion
in about 2022.

c.

If C(¢)=0 then:

0.7765(—2.1465=10
0.7765¢ = 2.1465
0.7765¢ _ 2.1465

0.7765 0.7765
t=2.76

The horizontal intercept is close to (2.76,0) . This

means that, according to the model, mobile payment
firms in China began processing payments in late
2012. This seems like it could be model breakdown,
though we might need more specific data for 2012 to
be sure.

40.

a.

Let D be the number of cancer deaths per 100,000
people in the U.S., ¢ years since 2010.

Our input-output pairs look like:

(3

:@ﬂNOWIWNPO

La=

101

NORMAL FLOAT AUTO REAL RADIAN MP n

L3 Ly Ls 2

L2(1)=

Here is one example of a reasonable window:
NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES

WINDOW

Xmin=-1

Xmax=13

Xscl=1

Ymin=165

Ymax=200

Yscl=5

Xres=1
aX=0.053030303030303
TraceSter=0. 106060606060...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(0,198.8) and (5,185.2).
The slope is

difference in output _ 185.? —;98‘8 =-272.

difference in input
The vertical intercept is (0,198.8), so we can put this

into the slope-intercept form:

D=-27T72t+198.8

NORMAL FLOAT AUTO REAL RADIAN MP n

B

The equation for this model is:

D(t)=-2.72t+198.8
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b.

Our domain contains [0,12]. We can try going
moving each endpoint out by a few units.

We will try [-4,16] as the domain.
D(~4)=-2.72(-4)+198.8 = 209.68

D(l6) = —2.72(16) +198.8 =155.28

There are no obvious cases of model breakdown.
One example of a reasonable domain and range:

Domain: [4,16]
Range: [155.28,209.68]

c.
The vertical intercept is (0,198.8) . This means that
there were about 198.8 cancer deaths per 100,000

people in the United States in 2000.
d.

If D(#)=150 then:

—2.72t+198.8 =150

—2.72t=-48.8

—2.72t _-48.8

272 272
t~18

The cancer mortality rate in the United States will
have reached 150 per 100,000 people about 18 years
after 2000, in 2018.

e.

If D(7)=0 then:

—2.72t+198.8=0

—2.72t=-198.8

272t -198.8

272 272
t=~73

The horizontal intercept is (73,0). The model

predicts that cancer deaths in the U.S. will
completely end in 2073. This is probably too far in
the future for us to rely on any predictions made by

our model.
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41.

Using two points: (4,4) and (10,40)
Find the slope: m = 40-4 =0
10—-4
4=6(4)+b
4=24+b
b=-20
Since m =6 and b =-20
y=6x-20
42,
Using two points: (2,—6) and (14,24)
24—(-6)
14-2

Find the slope: m = =25

~6=2.5(2)+b

—-6=5+b

b=-11

Sincem =2.5and b=-11
y=2.5x-11

43.

Using two points: (1,5) and (5,-7)

5=(7)_
1-5

Find the slope: m =

5=-3(1)+b

5=-3+b

b=8

Sincem=-3and b =8

y=-3x+8

44.

Using two points: (—4,3) and (8,—-24)
24-3 27

Find the slope: m = m T =-2.25
3=-2.25(-4)+b

3=9+b

b=-6

Since m=-2.25and b =-6
y=-225x-6
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45,
Using two points: (3,—4) and (12,-1)
~1-(—4
Find the slope: m = # 3.1
12-3 9 3

1

—4=—(3)+b
1)

—4=1+b

b=-5

Since m =% and b=-5

=—x-5
g 3
46.
Using two points: (1,3.4) and (6,5.4)
Find the slope: m = SA4-34_2
6-1 5
34=2(1)+b
5
34=04+b

b=3

Sincemz% and b =3
2
=—x+3
Y 5

47.

Using two points: (—8,4.167) and (7,1.333)
1.333-4.167 2834
7-(-8) 15

4.167=-0.189(~8)+b
4.167=1.512+b

b=2.66

Since m = —0.19 and b = 2.66
y=—0.19x +2.66

=-0.189

Find the slope: m =

48.
Using two points: (—4,9.45) and (11,-2.45)

9.45—(-2.45) 119
—-4-11  -I5

Find the slope: m = =—0.79

—245=-0.79(11)+b
—2.45=-8.69+b

b=6.24

Sincem =-0.79 and b =6.24
y=-0.79x+6.24

49.

Using two points: (10,492) and (19,627)
627-492 135

=—=15
19-10 9

Find the slope: m =

492=15(10)+b

492 =150+b

b=342

Since m =15 and b =342
y=15x+342

50.

Using two points: (12,625) and (24,775)
Find the slope: m = 775-625 = 150 =125
24-12 12
625=12.5(12)+b

625=150+b

b=475

Since m =12.5 and b =475
y=12.5x+475

51.
Using two points: (7,—3755) and (22,—4370)

~4370-(-3755) 615 _

Find the slope: m = = —41

22-7 15
—3755=—41(7)+b
—3755=-287+b
b=-3468
Since m = —41 and b = —-3468
y=—41x-3468
52.

Using two points: (2,5301) and (13,5587)

Find the slope: m = 538725301 _ 286 _ 26
13-2 11

y—5301=26(x-2)

y—5301=26x-52

y=26x+5249
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53. NORMAL FLOAT AUTO REAL RADIAN MP n

a. i A

Our input-output pairs look like: I e

The equation for this model is:

A(1)=0.9481+11.646

La=

b.

Here is one example of a reasonable window:
A(15)=0.948(15)+11.646 =25.866

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES

WINDOW The model predicts that about the average annual

§:; ::?5 tuition would have been $25.866 thousand = $25,866

Xscl=1 .
Vmin=15 in 2015
Ymax=25
Yscl=1

Xres=1 - .
oX=0. 045454545454545 If 4(r)=30 then:
TraceSter=0.090909090909...

0.948¢ +11.646 =30

C.

Using this window, our scatterplot looks like: 0.9487 = 18.354
e TR S 0is 15354

: a 0.948  0.948

a 1=19.36
-]
0 " According to the model, the average annual tuition
o
) will come closest to $30 thousand in 2019.
ﬂn d.
Our domain contains [4,14] . We can try going

We can get a good straight-line fit using the points
(10,21.126) and (11,22.074) .

moving each endpoint out by a few units.

We will try [1,17] as the domain.

The slope is
' . A(1)=0.948(1)+11.646 =12.594
dlfference IT] o.utput _22.074-21.126 _ 0.948 A(17)=0.948(17)+11.646 = 27.762
difference in input 11-10

) . There are no obvious cases of model breakdown.
We can use the point-slope form with (10,21.126):

One example of a reasonable domain and range:
A-A =m(t—t)
A-21.126=0.948(t—10)
A=21.126=0.948; —9.48 Range: [12.594,27.762]
A=0.948¢+11.646 e.

Domain: [1,17]

The A4-intercept (the vertical intercept) is (0,11.646).

The model estimates that the average annual tuition

was about $11.646 thousand = $11,646 in 2000.
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54.

a.

Our input-output pairs look like:

(3

roONONLONEO
EE (S0 SO IO/ D b b =4 O
MWLM W oW o

La=

NORMAL FLOAT AUTO REAL RADIAN MP n

L1 L2 L3 Ly Ls 2
6 2.8
? 3.2
8 3.6
9 3.9
10 4.2
11 4.?
12 5.1
13 5.6
14 6.2
15 ?

L217)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW
Xmin=-1
Xmax=16
Xscl=1
Ymin=0
Ymax=8
Yscl=1
Xres=1
aX=0.064393939393939
TraceSter=0.128787878787...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(2,1.3) and (13,5.6) .

difference in output _ 5.6—1.3

The slope is — — =
difference in input 13-2

=0.39.

105

We can use the point-slope form with (2,1.3):

O0—-0,=m(t—t)

0-13=039(1-2)

0-13=0.39¢-0.78
0=0.39t+0.52

NORMAL FLOAT AUTO REAL RADIAN MP n

The equation for this model is:
O(t)=0.391+0.52

b.

0(17)=0.39(17)+0.52=7.15

The model predicts that online sales were about
7.15% of total U.S. retail sales in 2017.

c.

If O(r)=25 then:

0.39¢+0.52=25

0.397 =24.48
0.3% _24.48
039 039

t=~62.77

The model predicts that online sales will reach 25%
(one-fourth) of total U.S. retail sales about 62.77
years after 2000. If we read this as 62.77 years after
the beginning of 2000, this would be between the
third and fourth quarter of 2062. (This is far enough
in the future that our linear model will probably no
longer be applicable.)

d.

Our domain contains [0,15]. We can try going
moving each endpoint out by a few units, but it is
worth noting that since O(0) is already pretty low,

we cannot decrease our minimum value of ¢ by very

much.
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We will try [-1,20] as the domain.
0(-1)=0.39(-1)+0.52=0.13
0(20)=0.39(20)+0.52=8.32

There are no obvious cases of model breakdown, except

that the value of O(0) may be suspiciously low.

One example of a reasonable domain and range:

Domain: [-1,20]
Range: [0.13,8.32]

e.

The O-intercept (the vertical intercept) is (0,0.52) .

The model predicts that online sales were about
0.52% of total U.S. retail sales. (Compare this to the
true value of 0.8%.)

5S.

a.

Here is the input values and approximate output

values:
NORHAL FLORT AUTO REAL RADIAN HP )

L1 L2 L3 Ly Ls 2

L2(n)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW
Xmin=0
Xmax=7
Xscl=1
Ymin=500
Ymax=850
Yscl=50
Xres=1
aX=0.026515151515152
TraceSter=0.053030303030...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(1,547.4) and (3,656.7).

The slope is
difference in output _ 656.7—-547.4 54.65
difference in input 3-1 o

We can use the point-slope form with (1,547.4):
C-C=m(t-t)
C—547.4=54.65(1-1)

C—547.4=54.65t —54.65
C =54.65t+492.75

NORMAL FLOAT AUTO REAL RADIAN MP n

The equation for this model is:

C(r)=54.65+492.75

b.
C(9)=54.65(9) +492.75 = 984.60

According to the model, Compassion International
will receive about $984.6 million in total
contributions and gifts in 2019.

C.

If C(¢)=850 then:

54.65¢ +492.75 =850
54.651 =357.25
54.65t 357.25

54.65 54.65
t=6.5

According to the model, the total contributions and
gifts received by Compassion International came
closest to $850 million in either 2016 or 2017.

d.

Our domain contains [1,6]. We can try going moving

each endpoint out by a few units.
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We will try [-2,9] as the domain.

C(=2)=54.65(-2)+492.75 = 383.45
C(9)=54.65(9)+492.75 = 984.60

There are no obvious cases of model breakdown.
One example of a reasonable domain and range:
Domain: [-2,9]

Range: [383.45,984.60]

c.

The C-intercept (the vertical intercept) is (0,492.75).

According to the model, Compassion International
received about $492.75 million in contributions and
gifts in 2010.

56.

a.

Our input-output pairs look like:

NORMAL FLOAT AUTO REAL RADIAN MP n

L1 L2 L3 Ly Ls 2
7 19
8 22
9 23
10 25
11 29
12 28
13 32
...... ——

L2g)=

Here is one example of a reasonable window:

NORMAL FLOAT AUTO REAL RADIAN MP n
FUNCTION TRACE VALUES
WINDOW

Xmin=6

Xmax=14

Xscl=1

Ymin=15

Ymax=35

Yscl=1

Xres=1
aX=0.03030303030303
TraceSter=0.060606060606...

Using this window, our scatterplot looks like:

NORMAL FLOAT AUTO REAL RADIAN MP n

We can get a good straight-line fit using the points
(7,19) and (13,32).

difference in output _ 32-19 ~217.

The slope is — . =
difference in input ~ 13-7

We can use the point-slope form with (7,19):
P-P=m(t-t,)

P-19=2.17(t-7)
P-19=2.171-15.19

P=2.17t+3.81
('dv}
6
e
”n”
zn--'

The equation for this model is:

P(r)=2.17t+3.81

b.

P(16)=2.17(16)+3.81=38.53

According to the model, the percentage of college
applicants applying to seven or more schools was

38.53% in 2016.

C.

If P(z)=40 then:

2.17t+3.81=40

2.17t=36.19

217t 36.19

217 217
t=~16.7

The model predicts that the percentage of college
applicants applying to seven or more schools came
closest to 40% in about 2017.

d.

Our domain contains [7,13]. We can try going
moving each endpoint out by a few units.

We will try [4,16] as the domain.
P(4)=2.17(4)+3.81=12.49
P(16)=2.17(16)+3.81=38.53

There are no obvious cases of model breakdown.

One example of a reasonable domain and range:
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Domain: [4,16]
Range: [12.49,38.53]

e.

The P-intercept for the model is (0,3.81). This
means that, according to the model, about 3.81% of
college applicants in 2000 applied to seven or more
schools.

57.

The vertical intercept is where the input equals zero:
[(0)=4(0)-6=-6

The vertical intercept is at (0,—6).

The horizontal intercept is where the output equals

Zero:

f(x)=0—-4x-6=0

4x-6= 0

+6 +6

4x=6

4x 6

4 4

=2

2

The horizontal intercept is at (%,Oj , which can also

be written as (1.5,0).

Domain: (—ee,e0), Range: (—oo,e0)

58.

The vertical intercept is where the input equals zero:
g(0)=5(0)-12=-12
The vertical intercept is at (0,—12).

The horizontal intercept is where the output equals

Z€ro:

108

g(x)=0-5x-12=0

5x-12= 0
+12 +12
5x=12
Se_12

5 5

12

X=—

5

The horizontal intercept is at (%,Oj , which can also

be written as (2.4,0).

Domain: (—eo,e0), Range: (—oo,c0)

7

| I
f f f 1
=10 - & #

59.
The vertical intercept is where the input equals zero:

h(o)=§(o)+9=9

The vertical intercept is at (0,9).

The horizontal intercept is where the output equals

Z€ro:

ix+9= 0
3
9 -9
ix=—9
3
343
2. 2v=2(-9
23773
27
x=—-"
4

The horizontal intercept is at [—%,0] , which can

also be written as (—6.75,0) .
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Domain: (—co,0), Range: (—co,o0) The horizontal intercept is where the output equals zero:

] f(x)=0—>-3x+18=0

6+ —3x+18= 0
940, 9) —3x=-18
/ 3x  -18
(-‘S.TS‘, D)I L bt _—=
ys R -3 3
| x=6

The horizontal intercept is at (6,0) .

60. .
Domain: (—eo,e0), Range: (—oo,o)
The vertical intercept is where the input equals zero:
Y

g(0)=%(0)+12=12

The vertical intercept is at (0,12). il
101

The horizontal intercept is where the output equals st

Z€ro:

g(x)=0—>2x+12=0

%x +12= 0 62.
~12 =12 The vertical intercept is where the input equals zero:
%x:—lz h(0)=-2(0)+16=16
i.gx =i(_12) The vertical intercept is at (0,16) .
3 4 e il 6 The horizontal intercept is where the output equals zero:

h(x)=0—-2x+16=0
The horizontal intercept is at (—16,0).

2x+16= 0

Domain: (—ee,e0), Range: (—oo,c0) -16 -16
—2x=-16

v 2 _-16

20 -2 2
15 —/ x=8
X (0,12)

The horizontal intercept is at (8,0).

(-16,0) £ :
——— F———+x Domain: (—00,00) , Range: (—oo,oo)
B ek ER DURRA S3ET] IEHEP SHERYCHER"CHAEY
—5 ——
-0+ V
HEH “Q (0,16)
NEY ua 157
0+
61. edi (8,0)
. . R M > x
The vertical intercept is where the input equals zero: o BHE g5 Bet FERRL sfakn, & 8
f(0)=—3(0)+18=l8 Lot
—Ts =
The vertical intercept is at (0,18). o
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Chapter 1 Review Exercises

1.

2x+5=7(x-8)
2x+5=T7x-56
2x+5-Tx=7x-56-Tx
—S5x+5=-56
—5S5x+5-5=-56-5
—5S5x=-61
=5x -6l
5 5

61
TS
2.
%x—%zS

1 2
3(3x—3j=3(5)
x=2=15
x=2+2=15+2
x=17
3.

0.41+2.6=0.8(t-8.2)

0.41+2.6 = 0.8/~ 6.56
0.41+2.6—0.81 = 0.8/~ 6.56 — 0.8¢
~0.41+2.6=—6.56
~0.41+2.6-2.6=-6.56-2.6

-0.4t=-9.16
-0.4r -9.16
-04 -04
t=22.9

4.

-2(x+3.5)+4(2x—1)=7x-5(2x+3)

2x—7+8x—-4=7x—-10x-15
6x—11=-3x-15
6x—114+3x=-3x—-15+3x

9x—-11=-15
I9x—11+11=-15+11
9x=-4
Mx_A
9 9

4
xX=——

9

5. h=0.75d+4.5

a.

h=0.75(7)+4.5

h=9.75

The height after 1 week (7 days) is 9.75 inches.
b.

12=0.75d +4.5
12-45=0.75d +4.5-4.5
7.5=0.75d

7.5 _0.75d

0.75 0.75
10=d

The course grass attendants should cut the grass in
the rough 10 days before the tournament.

6.

a. Let C be the cost of the satellite phone service in
dollars, and m be the number of minutes used.
C=10m+10

b.

C=10(3)+10

C=40

A 3-minute call cost $40.

c.

300=10m+10
300—10=10m+10-10
290 =10m

290  10m

10 10

29=m

The satellite call can last 29 minutes for $300.

7. Let C be the cost in dollars of renting a Bobcat for
h hours.

a. C=40h+15

b.

C=40(2)+15

C=95

Renting a Bobcat for 2 hours will cost $95.
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c.
(3 days.)[8 hourSj=24 hours ,
C=40(24)+15 )
C=975 A

r"
A three-day rental of a Bobcat will cost $975. LT
8.

a. Let C be the cost in dollars to produce #n putters. b. The vertical intercept is (0,477.80). It costs

$477.80 to produce 0 putters.

NORMAL FLOAT AUTO REAL RADIAN MP n

L1 L2 L3 Ly Ls 2 C.

H 600

20 |35 C =24.44(100)+477.80
o |izes

______ FrIH C=2921.80

The cost to produce 100 putters is $2921.80.
d. Domain: [0,100]

C =24.44(100)+477.80 =2921.80

Range: [477.80, 2921.80]

WINDOW

L2(6)=

Xmin=0 e. The slope is 24.44. For every putter produced the
Xmax=60

Xscl=5 cost increases by $24.44.

Ymin=500

Ymax=2000 9.

Yscl=100

Xres=1 a. t=Time in years since 2010
aX=0.22727272727273

TraceSter=0.454545454545... R(t) = Revenue for Amazon in billions of dollars

Using (12451 10 (37445,

 7445-2451 _ 49.94

~12.5
3-(-1) 4

o R-2451=12.5(x—(-1))
e R-2451=12.5(x+1)

R-2451=12.5x+12.5
R—-2451+24.51=12.5x+12.5+24.51

C=mt+b
) ) R=12.5¢+37.01
Using two points: (5,600) and (50,1700)
. 1700 — 600 Rounding further and using function notation,
Find the slope: m = ————— = 24.44
50-5 R(t)=12.5t+37.
C=24441+b b. Domain: —2<7<7, Range: 12< R<124.5
b=600—-24.44(5)
c.
b=477.80
100 =12.5¢+37
C=24.44n+477.80 63=12.5¢
63 12.5¢
125 125
5.04=t¢

In 2015, Amazon has about $100 billion in revenue.
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d.
2017 »1=7
R=12.5(7)+37
R=87.5+37
R=1245

In 2017, Amazon had revenue of about $124.5
billion.

e.

The slope is 12.5. Amazon’s revenue is increasing by
about $12.5 billion per year.

10.

a. t=Time in years since 2010

1(f) = The number of global Internet users in billions

Using (—1,1.766) and (6,3.425),

_3425-1.766 _1.659
6-(-1)
1-1.766=0.237(t —(-1))
1-1.766=0.237(¢+1)
1-1.766 =0.237t +0.237

I-1.766+1.766 =0.237t+0.237+1.766
1=0.237¢t+2.003

=0.237

Rounding further and using function notation,

1(1)=0.237¢+2.

b. 0.237(-3)+2=1.289 and 0.237(10)+2 =437

Domain: =3 <7 <10, Range: 1.289<7<4.37

c. The slope is 0.237. The number of global Internet
users is increasing by about 237 million per year.

d.

2017 —>1=7
1=0.237(7)+2
1=1.659+2
1=3.659

In 2017, there were about 3.659 billion global
Internet users.
e. The vertical intercept is (0, 2). In 2010, there were

about 2 billion global Internet users.

0=0.2371+2
—2=0.237t
2 0237t

0237 0237
8439~

The horizontal intercept is (—8.439,0). In 2002,

there were no Internet users. This is model
breakdown.

11.

a. t=Time in years since 1900

P(#) = Ticket prices for movies in North America in

U.S. dollars
Using (90,4.11) and (105,6.41),

_641-4.11_ 230

= =0.1533
105-90 15

P—4.11=0.1533(¢—90)
P—4.11=0.1533t-13.797
P—4.11+4.11=0.1533t-13.797 +4.11

P=0.1533t-9.687

Rounding further and using function notation,

P(t)=0.153t-9.69.
b. 0.153(70)-9.69=1.02 and

0.153(120)-9.69 =8.67

Domain: 70 <¢ <120, Range: 1.02< P <8.67

c. The slope is 0.153. Ticket prices for movies in
North America are increasing by about 0.153 dollars
per year.

d.

2015 —¢=115

P=0.153(115)-9.69

P=17.595-9.69
P =7.905

In 2015, ticket prices for movies in North America
were about $7.91.

e. The vertical intercept is (0,—9.69). In 1900,
ticket prices for movies in North America were about

—$9.69. This is model breakdown.
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0=0.153¢-9.69
9.69=0.153¢

9.69 0.153
0.153  0.153
6333=~1

The horizontal intercept is (63.33, 0). In 1963,

movies in North America were free. This is model

breakdown.

12. C(t)=0.56t+43

a.

2015 —¢=5

C(5)=0.56(5)+4.3

c(5)=1.1

7.1 million candles will be produced in 2015.
b.

C(3)=0.56(3)+4.3

C(3)=5.98

5.98 million candles will be produced in 2013.
c.

10=0.56¢+4.3

10-4.3=0.56t+4.3-4.3

5.7=0.56¢
5.7 0.56¢

0.56 0.56
10.18 = ¢

10 million candles will be produced in 2020.
13.

V=bT
v_»r
b b
r=_
b
14.
F =ma
£ _ma
a a
F
m=—
a

15.

ax+by=c
ax+by—by =c—by
ax=c—by

ax _c—by

a a
_c—by

a
16.

2x—ay=>b
2x—ay—2x=b—-2x
—ay=b—-2x

—ay _b-2x

—a —a

b-2x

17.

y=3x—-4

Since b = —4 the y-intercept is (0,—4).

To find the x-intercept let y = 0 and solve for x:
0=3x-4

4 =3x

xX=—=

3

. . 4
Plot a point at the x-intercept [E, OJ.

Draw a line through the two points.

y
10+
8__
ol
L
2
2,0
——— P>«
-4 -3 -2 -1 0 2 % 4 5
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18.
y=2x+3
Since b =3 the y-intercept is (0,3).

To find the x-intercept let y = 0 and solve for x:

0=2x+3
-3=2x
x=-1.5

Plot a point at the x-intercept (—1.5,0).

Draw a line through the two points.

19.
2x+3y =24

To find the y-intercept let x = 0 and solve for y:

2(0)+3y =24

0+3y=24

3y =24

y=38

Plot a point at the y-intercept (0,8).

To find the x-intercept let y = 0 and solve for x:

2x+3(0) =24

2x+0=24

2x =24

x=12

Plot a point at the x-intercept (12,0).

Draw a line through the two points.
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20.
Sx—6y=42

To find the y-intercept let x = 0 and solve for y:

5(0)—6y =42

0—6y =42

-6y =42

y=-7

Plot a point at the y-intercept (0,-7).

To find the x-intercept let y = 0 and solve for x:

5x—6(0) =42

S5x-0=42

5x=42

x=84

Plot a point at the x-intercept (8.4,0).

Draw a line through the two points.
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21.
y=x"+5
To find the y-intercept let x = 0 and solve for y:
y= (0)2 +5
y=0+5
y=35

Plot a point at the y-intercept (0,5).

Plot additional points to graph the curve.
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22.

y=x"-6

To find the y-intercept let x = 0 and solve for y:
2

y=(0) -6

y=0-6

y=-6

Plot a point at the y-intercept (0,—6).

To find the x-intercept let y = 0 and solve for x:

0=x"-6

6=x"

x= i«/g

x=124

Plot the points at the x-intercepts (—2.4,0) and (2.4,0).

Plot additional points to graph the curve.

101

23.
1
=—x+7
7 2
Since b =7 the y-intercept is (0,7).
To find the x-intercept let y = 0 and solve for x:

0=1x+7
2

x=-14
Plot a point at the x-intercept (—14,0).

Draw a line through the two points.
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24.
2
=——x+4
=7

Since b = 4 the y-intercept is (0,4).

To find the x-intercept let y = 0 and solve for x:

0=—2x+4
7
4=,
7
—4=-=x
x=14

Plot a point at the x-intercept (14,0).

Draw a line through the two points.
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25.
Using two points: (2,7) and (7,27)

Find the slope: m :EZEZ 4
7-2 5

Using m =4 and (2,7).

7=4(2)+b

7=8+b

b=-1

Since m=4 amd b =-1

y=4x-1
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26.

Using two points: (4,9) and (-3,23)
23-9 14
3-4 7
Using m =-2 and (4,9).
y-9=-2(x-4)
y=9=-2x+8
y=9+9=-2x+8+9
y==2x+17

Find the slope: m =

27.

Since the lines are parallel m, = m,.

—3Bx+y=12

y=3x+12

Using m =3 and the point (4,10)
y—10=3(x-4)

y-10=3x—12

y=3x-2

28.

Since the lines are parallel m, = m,.
y=—0.5x+4

Using m = —0.5 and the point (2,16)
y—-16=-0.5(x-2)
y—16=-0.5x+1

y=—0.5x+17

29.

. . . 1
Since the lines are perpendicular m, = ——.

m,

y=—4x+7

Using m :% and the point (3,7)

. . . 1
Since the lines are perpendicular m;, = ——.

m2
—2x+5y=35
S5y=2x+35

2
=—x+7
775

Using m = —% and the point (-2,9)

5
—9=—2(x+2
y S(x+2)

5
—9=-2y_5
Y 2

5
=——x+4
4 2

31.

a. (0,4)is the point where the graph crosses the y-

axis.

b. (1.3,0)is the point where the graph crosses the x-

axis.
c.

Use two points from the graph (0,4) and (4,-8).
—8—4 -12

= =-3
4-0 4

slope =

d. f(4) =—8 Since whenx =4 y =-8.
e. x=—4whenf(x)=16

f.

Since the y-intercept is (0,4), then b =4.
Since the slope is —3, then m = -3.

Use y =mx+b where m =-3 and b = 4.
The equation of the line is f'(x)=-3x+4.

32.

a. (0,-5) is the point where the graph crosses the y-
axis.

b. (3.3,0) is the point where the graph crosses the x-

axis.
c.
Use two points from the graph (—2,-8) and (2,-2).

-2-(-8) 6.3

lope = =2
TP () T4 2

d. A(-2)=-8since whenx =-2, y =-8.

e. x=2whenh(x)=-2
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f. breakdown if the current population growth does not
Since the y-intercept is (0,-5), then b= -5. continue.

Since the slope is %, then m = % 3. f(x)=2x-8

Usey=mx+b wheremz% and b =-5.

The equation of the line is h(x)=%x—5. f(10)=12
33. b-

0=2x-8
a.

8=2x
Using two points: (0,6) and (3,8) 2 2y
Find the slope: m = 8-6 = 2 2 2

3-0 3 4=x
b. (0,6) c. Domain: All real numbers, Range: All real
) numbers

c. y =§x+6 5

38. h(x)=-=x+14
34. 3
a a.
Using two points: (0,3) and (3,1.65) h(12) :_2(12)+14

_ 3

Find the slope: m = 1.65-3 _ -0.45 h(12)=-8+14

h(12)=6
b. (0,3) (12)

b.
c. y=—045x+3

2

35. The electricity cost for using holiday lights 6 —8= —gx +14

hours a day is $13. —8—14=—§x+14—14

36. P(t)=30¢+9979

. 20 = —%x
F SiNaT

In 2010, the population of Michigan will be about ¢. Domain: All real numbers, Range: All real

10,279 thousand. numbers
b.
39. g(x)=12

11,000 =30¢+9979
11,000—9979 = 30¢ +9979—9979 a. g(3)=12
1021 = 30¢ b g(-20)=12
1021 30¢

30 30 ¢. Domain: All real numbers, Range: {12}
3403 =¢

The population of Michigan will reach 11,000
thousand in about 2034. This may be model
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40. f(x)=125x+45

a.

f(5)=1.25(5)+4.5
£(5)=10.75

b.

—8.5=125x+4.5
~8.5-4.5=125x+4.5-45
~13=1.25x

~13 _1.25x

125 125

-104=x

c. Domain: All real numbers, Range: All real

numbers
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Chapter 1 Test
1.
a. t=Time in years since 2010

H(t) = The median U.S. home price in thousands of

dollars
t | H@
12212
2| 251.7
31273.6
413023
51 308.1

Using (1, 221.2) and (5, 308.1),

308.1-221.2 86.9
m: =
5-1

=21.725=22

H-2212=21.725(¢-1)
H-2212=21.725-21.725
H—2212+221.2=21.725¢-21.725+221.2

H =21.725(+199.475

Rounding and using function notation, we have
H(t)=22t+199.

b. H(-1)=22(-1)+199=177 and
H(7)=22(7)+199=353

Domain: —1<¢<7, Range: 177 < H <353

c. Slope =22. The median U.S. home price is
increasing by about $22 thousand per year.

d.

2017 »>t=7

22(7)+199 =353

In 2017, the median U.S. home price was about $353
thousand.

e.

200 =22t+199
1=22¢
12

22 22
0.05=¢

In 2010, the median U.S. home price was about $200

thousand.

2. y=4x-2

Since b = -2 the y-intercept is (0,-2).
To find the x-intercept let y = 0 and solve for x :
0=4x-2
2=4x
1

xX==

2
. . 1
Plot a point at the x-intercept E,O .

Draw a line through the two points.

54

2
3. =——x+5
7 3
Since b =5 the y-intercept is (0,5).
To find the x-intercept let y = 0 and solve for x :

0=—2x+5
3

5=—Zx

(Y33

Plot a point at the x-intercept (7.5,0).

Draw a line through the two points.

y
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4. 2x-4y=10 7.

To find the y-intercept let x = 0 and solve for y: Since the lines are parallel m, = m,.
2(0)-4y =10 y=2x-1

0-4y=10 Using m = 2 and the point (5,8)
4y =10 y—8=2(x-5)

y=-25 y—8=2x-10

Plot a point at the y-intercept (0,-2.5). y=2x-2

To find the x-intercept let y = 0 and solve for x: 8. P=2m+30

2x—4(0)=10 a.

2x-0=10 P=2(6)+30

2x=10 P=42

x=5

Six months after starting to sell paintings, John Clark

Plot int at the x-int t (5,0).
ota point at the x-intercept (5,0) will sell approximately 42 paintings.

b.

y 50=2m+30
2+ 50-30=2m+30-30

tr 20=2m
1 l 1 1 1 1 1 1 1 I(s' o./} X

T T T T T T

-6 -5 -4 -3 —IZ -1 O__ 1 I7. £ 516 &:2—m
i 2 2
10=m

Draw a line through the two points.

John Clark will sell 50 painting during the 10th

month after starting to sell paintings.

9.
5, a. t=Time in years since 2010
ax—by=c S(#) = The percentage share of total U.S. music
ax—by+by=c+by revenues from streaming
ax=c+by t | S
@ _ctby 07
a a

(=S +by Lo

4 2|15
6. 3|21
Using two points: (—4,8) and (6,10) 4127

- 4
Find the slope: m = 10-8 = 2 =0.2 >3
6-(-4) 10 34-9 25

Using (1,9) and (5,34), m=——=—=6.25
Using m = 0.2 and (6,10). 5-1 4

10=0.2(6)+b §-9=625(1-1)

10=12+b §-9=6.25t-6.25

b=8.8 §$-9+9=6.25t-6.25+9

Since m =0.2 and b =8.8 §=6.25¢+2.75

y=02x+88 Using function notation, S ()= 6.25¢+2.75.

120
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b. §(0)=6.25(0)+2.75=2.75 and
S(7)=6.25(7)+2.75=46.5

Domain: 0<¢<7, Range: 2.75<5<46.5

c. Slope = 6.25. The percentage share of total U.S.
music revenues from streaming is increasing by about
6.25 percentage points per year.

d. The vertical intercept is (0, 2.75). In 2010, 2.75%
of the total U.S. music revenues were from
streaming.

e.

2018 >t =38

S(8)=6.25(8)+2.75=52.75

In 2018, about 52.75% of the total U.S. music

revenues were from streaming.

f.
70=6.25+2.75
67.75=6.25¢
67.75 _ 6.25¢
625 625
10.84 =

In 2021, about 70% of the total U.S. music revenues
will be from streaming.

10.

a.

Using two points from the chart (0,12) and (5,8)
8-12 _—4 4

slope =

5-0 5 5

b.

The y-intercept is (0,12) because when x =0, y =12.
c.

The x-intercept is (15,0) because when y =0, x =15.
d.

Since the y-intercept is (0,12) ,then b =12.

. .4 4
Since the slope is 3 then m = 5
4
Use y = mx+b where m :—g and b =12.

. L 4
The equation of the line is y = —gx +12.

121

11.

a.

Using two points from the chart (—4,0) and (6,20)
20-0 20

6—(—4)_E_2

slope =

b. The vertical intercept is (0,8). That is the point
where the graph crosses the y-axis.

c. The horizontal intercept is (—4,0). That is the
point where the graph crosses the x-axis.

d.

Since the y-intercept is (0,8) then b =8.
Since the slope is 2 then m = 2.

Usey =mx+b where m=2 and b =8.
The equation of the line is y =2x+8.

12. Domain: All real numbers, Range: All real numbers
13.

W =ht*
W ht’
£
14.
Algebraic Step to Solve the Reason for
Equation Each Step
1.5(x+3)=4x+2.5(4x-7) This is the
given
equation.
1.5x+4.5=4x+10x-17.5 Apply the
distributive
property to
both sides.
1.5x+4.5=14x-17.5 Combine like
terms on the
right side.
1.5x+4.5-4.5=14x—-17.5-4.5 | Subtract4.5
from both

1.5x=14x-22
sides to get

constant terms
on the same

side.
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—14x=14x-22— Subtract —14.
1.5x—14x=14x-22—-14x ubtrac X 18. h(x)=§x+6
12.5x=-22 from both
sides to get a.
the variable h(x)= ix +6
terms on the 7
4
same side. h( )=7( )+6
- - Divide both
125¢_ =22 h(35) =2 (35)+6
-12.5 -12.5 sides byf 7
12.5 to isolate h(35)=20+6
the variable. h(35)=26
x=1.76 Solution b.
h(x)= gx-i- 6
15. In 2016, the population of New York will be 4
4=—x+6
about 19.6 million. 7"
16. H(p)=020p+5 4_6:§x+6_6
a. o4
H(70)=0.20(70)+5
H(70)=19 Z.(_z)_l.[ix
B 4 4 \7
To earn a 70% on the exam, you need to study about 7
X=—=
19 hours. 2
b. ¢. Domain: All real numbers, Range: All real
H (100) = 0.20(100) +5 numbers
H (100) =25 19. g(x)=-9
To earn a 100% on the exam, you need to study about a.
25 hours. g(x)=-9
17. f(x)=7x-3 g()=-9
a. g(6)=-9
f(x)=T7x-3 b. Domain: All real numbers, Range: {9}
f0)=70)-3 20. A relation may not be a function if the input
f(4)=7(4)-3 value was paired with more than one output value.
f(4)=28-3
f(4)=25
b.
f(x)=7x-3
-31=7x-3
-31+3=7x-3+3
—28="7x
x=—4

¢. Domain: All real numbers, Range: All real numbers
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