Chapter 1

Exercises 1.1

6. Left 1, down %
1. Right2,up3
y

y
e (2,3)
X
X
(1.)-
7. Left 20, up 40
2. Left1,up i y
L4, (=20, 40) o
X
X
8. Right 25, up 30
3. Down 2 , y
e (25,30)
X
X
0,-2)
4. Right2 9. Point Q is 2 units to the left and 2 units up or
) y (_2$ 2)
10. Point P is 3 units to the right and 2 units down or
(3,-2).
2.0 1 o
11. —-2(1) —&-5(3) = —2+41=—1so0 yes the point is
on the line.
5. Left2,upl 1 . o
© P y 12. —2(2) +§(6) = —11is false, so no the point is not

on the line

(-2,1)e
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Chapter 1: Linear Equations and Straight Lines

13.

14.

15.

16.

—2x+ % y = —1 Substitute the x and y

coordinates of the point into the equation:

g

a false statement. So no the point is not on the

line.

3 3
on the line.

m=5b=8

m=-2andb=-6

17. y=0x+3;m=0,b=3

18.

19.

20.

21.

22,

23.

1-2

y:£x+0;m:g,b:0
3 3

l4x+7y =21
Ty =—14x+21
y=-2x43

x—y=3
—y=—x+3
y=x-3

0=—4x+38
4x =38

x=2
x-intercept: (2, 0)
y=-4(0)+38
y=28
y-intercept: (0, 8)

—1——1+1=—11is

1 | . o
—2[—] + [—] (—1) =—1 is true so yes the point is

24. 0=5

no solution
x-intercept: none
Whenx=0,y=>5
y-intercept: (0, 5)

25. Wheny=0,x=7

x-intercept: (7, 0)
0=7

no solution
y-intercept: none

26. 0=—8x

x=0
x-intercept: (0, 0)

y=-8(0)
y=0
y-intercept: (0, 0)

1

27. 0=—-x-1
3

x=3
x-intercept: (3, 0)

1
==(0)-1
y 3()

y=-1

y-intercept: (0, —1)
y

(3.,0)

/'(0{1)

28. Whenx=0,y=0.
Whenx=1,y=2.
y

1,2)

0,0

Copyright © 2018 Pearson Education, Inc.
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ISM: Finite Math
29, 0= >
2

no solution
x-intercept: none

When x =0, y:%

. 5
y-intercept: [0, 5]

30. The line coincides with the y-axis.

31. 3x+4(0)=24
x=38
x-intercept: (8, 0)
3(0)+4y=24
y=06
y-intercept: (0, 6)
y

™

(0, 6) \
(8,0)
X

L

Chapter 1: Linear Equations and Straight Lines

32. x+0=3
x=3
x-intercept: (3, 0)
04y=3
y=3
y-intercept: (0, 3)
y
\ (0, 3)
(3,0
33. x= 23
2
Yy
(30)
x
1 1
34, —x——(0)=-1
2 3( )
x=-2
X intercept (-2, 0)
1 1
—(0)—=y=-1
2( ) 37
y=3

v intercept (0, 3)

Y

(_27 0) (07 3)

Copyright © 2018 Pearson Education, Inc. 1-3



Chapter 1: Linear Equations and Straight Lines

35. 2x+3y=6

—x-5y=1
3y——2x+6 36. 7
2 1
- _Z —Sy=—-—x+1
y= 3x—|—2 y >
1 1
a. 4x+6y=12 Y 1075
6y =—4x+12
y=—2x+2 a. 2x——y=1
3
Yes —%y:—Zx—&—l
b. Yes y=10x—-5
No

3
c. x=3——
2)’

éy:—x—&—?) 5y:x—2
3 No
y——§x+ c. 2-5x+10y=0
Yes —10y =—-5x+2
d 6-2 0 lx !
. —2x—y= =—x—=
y y 2 7%
y=6—-2x=-2x+6 No
No
d y=.1x-2)
e. y:2—3x2_3x+z y=.lx-.2
3 3 1 1
Yes y=—x——
10 5
f. x+y=1 Yes
y=-x+l e. 10y—x=-2
No 10y =x—2
_ .t
Y7107

Yes

f. 1+5x=2+5y
S5y=.5x—-1
s 1
10 5
Yes

1-4 Copyright © 2018 Pearson Education, Inc.
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37.

38.

39.

40.

a. x+y=3 c.
y=—-x+3
m=-1,b=3
Ly
b. 2x—y=-2
—y=—2x-2
y=2x+2
m=2,b=2 41. a.
L
c. x=3y+3
3y=x-3
1
=—x—1
773
m= l, b=-1
3
Ly
a. No;5+4+#3 b.
b. No;2#1-1 c.
c. Yes;22)=1+3and2(4)=5+3
y=30x+72 d.
a. When x =0, y=72. This is the temperature
of the water at time = 0 before the kettle is
turned on.
42. a.
b. y=303)+72
y=162°F
c. Water boils when y =212 so we have
212 =30x+ 72. Solving for x gives
x= 4% minutes or 4 minutes 40 seconds.
a. A person born in 1960 has a life expectancy b
of 70 years. :
1
b. 75:[—]x+70 c.
6
5= l]x
6
x=30

1960 + 30 = 1990

Copyright © 2018 Pearson Education, Inc.
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1999 —1960 = 39
y:[%](39)+70

y=65+70
y=76.5

A person born in 1999 has a life expectancy
of 76.5 years.

x-intercept: [—33%, 0]

y-intercept: (0, 2.5)
y

(_331 0/ 0,2.5)
3 ’

& X

In 1960, 2.5 trillion cigarettes were sold.

4=.075x+2.5
x=20
1960 + 20 = 1980

2024 — 1960 = 64
y=.075(64) +2.5
y=173

7.3 trillion

x-intercept: (-12.17, 0)
y-intercept: (0, 14)
Yy

(0, 14)
(-12.17, 0)

In 2000 the income from ecotourism was
$14,000.

20=1.15x+ 14

x~=5.22

2000 +5.22 =2005.22

The year 2005 should have had $20,000 in
ecotourism income.
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Chapter 1: Linear Equations and Straight Lines

43.

44.

1-6

d. 2022-2000=22
y=1.15022) + 14
y=393
$39,300

a. x-intercept: (-32.9, 0)
y-intercept: (0, 756)
Yy

e

(0, 756)
(—32.9, 0)
x

b. 1In 1999 the car insurance rate for a small car

was $756.

c. 2007-1999=28
y=23(8)+ 756
=940
$940

d. 1308 =23x+4 756

552 =23x
x=24

1999 + 24 = 2023
The yearly rate will be $1308 in 2023.

. 100
a. x-intercept: = 0

y-intercept: (0, 1000)

Y

(-5 j//// ( )w

A

b. y=30(2)+1000
y=6041000
y=1060
$1060 will be in the account after 2 years.

45.

46.

47.

ISM: Finite Math

1180 =30x+1000
180 =30x

x=6
The balance will be $1180 after 6 years.

In 2000, 4.1% of entering college freshmen
intended to major in biology.

2014 —-2000 =14

y=02(14)+4.1

y=6.9

6.9% of college freshmen in 2014 intended
to major in biology.

55=02x+4.1
14=02x
x=17
200047 = 2007

In 2007, the percent of college freshmen
who intended to major in biology was 5.5.

In 2004, 6.32% of college freshmen smoked.

2014—-2004 =10

y=-0.46(10)+6.32

y=1.72

1.72% of college freshmen smoked in 2014.

2.6 =—0.46x+6.32
—3.72=-0.46x
x~8
2004 +8=12012

In 2012, the percent of college freshmen
who smoked was 2.6.

2011—2004 =7
y = 461(7)+16800
y = 20,027

$20,027 was the approximate average tuition
in 2011.

25000 = 461x +16800
8200 = 461x
x~17.8

2004417 = 2021
In 2021, the approximate average cost of
tuition will be more than $25,000.

Copyright © 2018 Pearson Education, Inc.
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48.

49.

50.

51.

52.

53.

54.

a. 2007—2003=4
y = 667(4)+12403
y=15071

Approximately 15,071 bachelor degrees in
mathematics and statistics were awarded in
2007.

b. 25000 = 667x +12403
12597 = 667x
x~18.89

2003 +18 =2021

In 2021, there will be more than 25,000
bachelor degrees in mathematics and
statistics awarded.

y=mx+b
8=m(0)+b
b=8
0=m(16)+38
1
m=—-——
2
1
=——x+38
4 2
y=mx+Db
0.9=m(0)+b
b=10.9
0=m(0.6)+0.9
m=-—15
y=-—15x4+0.9
y=mx+b
5=m0)+5b
b=5
0=m(4)+5
5
m=——
4
5
=——x+5
4 4
Since the equation is parallel to the y axis, it will

be in the form x = a. Therefore the equation will
be x = 5.

On the x-axis, y = 0.

No, because two straight lines (the graphed line
and the x-axis) cannot intersect more than once.

Copyright © 2018 Pearson Education, Inc.
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5S.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

The equation of a line parallel to the y axis will
be in the form x = a.

y = b is an equation of a line parallel to the x-
axis.

2x—y=-3
—3x+y=-4
2
—x+y=-5
3 y
2x+3y=-15
5
dx—y=—
7%
24x—6y=>5
Since (a,0) and (0,b) are points on the line the

slope of the line is (b-0)/(0-a) = -b/a. Since the y
intercept is (0,b), the equation of the line is
y=—(b/a)x+bor ay =—bx+ ab. In general

form, the equation is bx + ay = ab.

If (5, 0) and (0, 6) are on the line, then a =5 and
b = 6. Substituting these values into the equation
bx + ay = ab gives 6x + Sy = 30.

One possible equation is y =x—9.
One possible equation is y = x+10.
One possible equationis y =x+7.
One possible equation is y = x—6.
One possible equation is y = x+ 2.
One possible equation is y = x.

One possible equation is y = x+9.

. One possible equation is y =x—35.
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71.

72.

73.

1-8

The x — intercept has a y coordinate of 0,

therefore the x coordinate of the first equation is:

Ozgx—Z
3
2:zx
3
3=x

Using this x coordinate in the second equation
will find the value of c.

0=—-43)+c
0=—-12+c¢
12=c

The y — intercept has a x coordinate of 0,

therefore the y coordinate of the first equation is:

6(0)—3y=9
—3y=9
y=-3

Using this y coordinate in the second equation
will find the value of b.

—3=40)+b

—3=b

a. y=-3x+6

Y=-ZH+E

n=c =0
b. The intercepts are at the points (2, 0) and
(0, 6)
¢. Whenx=2,y=0

74. a.

75.

76.

ISM: Finite Math

y=.25x—2

Fi=| F&=| FZ FYy FE=| Fa= |FF=#i
Toals|Zaom|Trace|kedr arhjMathir aw|Fen|:-

MAIN RAD AFFROA  FUMC

&

(0,—2) and ( 8,0) are intercepts
Whenx =2,y =-1.5.

a. 3y—2x=9

3y=2x+9

i

2
=—x+3
Y73

g B L

n=L YN EIEEERE
b. The intercepts are at the points (4.5, 0) and
(0, 3).

¢. Whenx=2,y=4330r13/3.
a. 2y+5x=8.Soy=-2.5x+4.

MAIM FAD AFFROH FUNC
. The intercepts are (0, 4) and (1.6, 0).
c. Whenx=2theny=-1.

Copyright © 2018 Pearson Education, Inc.



ISM: Finite Math Chapter 1: Linear Equations and Straight Lines

77. 2y +x=100. When y =0, x = 100, and when x Xy
=0, y=50. An appropriate window might be 6. 778 =
[-10, 110] and [-10,60]. Other answers are 8x
possible. E y=28
8
=—x—-8
=7
8
—
7
[ =
7. Yy
(7,9)
78. x—3y=60. When x = 0, then y = - 20 and when (3, 4) z
y =0 x =60. An appropriate window might be
[-40, 100] and [-40 , 20] but other answers are
equally correct.
9-4 5
m—=———=—
7-3 4
8. Y

Exercises 1.2

1. m:g
3

2. y=0x—4 "= =73
m=0

9. Y

3. y—3=50+4)
y=>5x+23 (5,4)
m=35

4. Tx+5y=10 (0, 0)

7
=——=x+2
4 5

Copyright © 2018 Pearson Education, Inc. 1-9



Chapter 1: Linear Equations and Straight Lines

10. Y

11. The slope of a vertical line is undefined.

12. The slope of a vertical line is undefined.

13. Y
\\1
(07 1) a2 -
(17 _1)
14. Y
(1,2)
x
(0, —2)
15. Y
(1,3)
(0,0)//]3
1 x
16. Y
—_— x
(07 _2)

17. m:_TZ:—z

y=3==2x-2)
y=-"2x+7

18.

19.

20.

21.

22,

23.

24,

25.

1
1 2
—l—l(x—S’)
Y 2
_1.1
Y 2 2
m:E:,z
2-1
y—0=-2(x-2)
y=-2x+4
1
1--1) 4
3
-2=—(x-1
y 4( )
—Ex-&-é
Y 4 4
1 1
m=-—=—
-4 4
1
—2=—(x-2
y 4( )
1.3
Y 4 2
1
m=—
3
73—l(x75)
T3
—lx-i-i
Y733
m=-1
y—0=-1(x-0)
y=-x
1
m:——l:2

2

y=(DH=2(x-2)
y=2x-5

_ o=l =2

-0 1

y—(1)=-2(x-0)
y=-"2x+1

1-10 Copyright © 2018 Pearson Education, Inc.
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26.

27.

28.

29.

30.

31.

32.

33.

_z2-l 23,
0-1 -1
y—()=3x-1)
y=3x-2
0-2 -2 1
m=———-=——-=—
—4-0 -4 2
y—-0=—=(x+4)
1
=—x+2
7 2
0-1 -1 1
m=———=———
3-0 3 3

1
y 3(x )

——lx—&-l
4 3

m=0
y—=3=0(x-2)
y=3

m = undefined, therefore the equation is of the
formx =a.
x=2

3
—-6=—(x-5
y 5( )

3
=—x+3
4 5

y-intercept: (0, 3)

6—3 3
m = = —
4-(—-1) 5
3

-6=—(x—-4
y 5( )
3 12
—6=—x——=
PP
3 18
:—x+—

5 5

y-intercept: (0,13)

m = undefined, therefore the equation is of the
formx =a.
x=0

Copyright © 2018 Pearson Education, Inc.
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4. m=2=%_
0-1
y—4=0(x—-0)
y=4

3s.

36.

37.

38.

Let y = cost in dollars.

y=

a.

4x +2000

p-intercept: (0, 1200); at $1200 no one will
buy the item.

0=-3¢+ 1200

q =400 units

g-intercept: (400, 0); even if the item is
given away, only 400 will be taken.

—3; to sell an additional item, the price must
be reduced by $3.

p=-3(350) + 1200 = $150

300 =—3¢g +1200
q = 300 items

P
(0, 1200)

(400, 0)
q

Let x = altitude and y = boiling point.

_ 212-202.8 — 000184
0-5000

y—212=-0.00184(x—0)
y=-0.00184x+212

y~—0.00184x+212
¥~ —0.00184(29029) 4212

y~158.6°F
172-124
 80-68
c—124 = 4(F — 68)
c=4F —148

1-11



Chapter 1: Linear Equations and Straight Lines ISM: Finite Math

1 c. 0=060x-2400
b. F= ZC + 37, so add 37 to the number of =40

(40, 0); the break-even point is 40 coats.

chirps counted in 15 seconds X
Less than 40 coats sold yields a loss, more

[% ofa minute]. than 40 yields a profit.
d. 60; each additional coat sold yields an
39. a. Letx = quantity and y = cost. additional $60 profit.
_ 95006800 _ o
T 50-20 e. y=060(80) - 2400 = $2400
¥ — 6800 =90(x —20) f. 6000 =60x — 2400
y=90x+5000 x = 140 coats
b. $5000 g v
c. $90
d. v
(40, 0)
x
(0, 5000)
x 43. a.
Yy
40. a. y=40(100) + 2400 = $6400
b. 3600 = 40x + 2400 (0. 30,000)
x =30 coats
c. y=40(0) + 2400 = $2400 (75, 0)
f

(0, 2400); even if no coats are made there is

a cost for having the ability to make them. b. On February 1, 31 days have elapsed since

January 1. The amount of oil y = 30,000 —

d. 40; each additional coat costs $40 to make. 400(31) = 17,600 gallons.
c. On February 15, 45 days have elapsed since
41. a. 100(300) = $30,000 January 1. Therefore, the amount of oil
would be y = 30,000- 400(45) = 12,000
b. 6000=100x gallons.
¥ = 60 coats d. The significance of the y-intercept is that
amount of oil present initially on January 1.
¢. y=100(0)=0 This amount is 30,000 gallons.
(0, 0); if no coats are sold, there is no e. The t-intercept is (75,0) and corresponds to
revenue. the number of days at which the oil will be
depleted.

d. 100; each additional coat yields an
additional $100 in revenue.

42. a. Profit=revenue — cost
y=100x — (40x + 2400)
y=60x—2400

b. (0,-2400); if no coats are sold, $2400 will
be lost.

1-12 Copyright © 2018 Pearson Education, Inc.
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45.

46.

47.

48.

b. y=2.3-0.15(15) = $0.05 million
$50,000

c. (0, 2.3); $2.3 million is the amount of cash

reserves on July 1.

d. 0=23-0.15¢
t= 15l
3

[15 %, 0]; the cash reserves will be depleted

after 15% days.

e. y=2.3-0.15(3)=9%$1.85 million
f. 0.8=23-0.15¢

t=10
After 10 days, on July 11

a. y=0.10x+220

b. y=0.10(2000) + 220
y =420

c. 540=0.10x+220
x=$3200

Each unit sold yields a commission of $5. In

addition, she receives $60 per week base pay.

Chapter 1: Linear Equations and Straight Lines

49. m:fl
3

50.

51.

53.

54.

5S.

56.

57.

- =-1(-6)

y—(—S):%w—z)

1
=—x—4
4 2

. m==7
y—0=-T7(x-75)

y=-Tx+35

m=0
y=4=0x-17)

y=4

-5

~3 =[x~ (-1)]

y=-x+2

m=—CD_

3-2

y-(D=0x-2)

y=-1

Copyright © 2018 Pearson Education, Inc. 1-13
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58.

59.

60.

61.

62.

63.

64.

65.
1-14

me—2"0_,

1-0
y=-2x

Changes in x-coordinate: 1, -1, -2
Changes in y-coordinate are m times that or
2,-2,—4:new y values are 5, 1, —1

Change in x coordinates are 1, 2, —1.
Change in y coordinates are m times that or
—-3,-6, 3. New y values are —1, 4, 5.

. —1 . .
The slope is e Changes in x coordinates are 1,

2,—1. Changes in y coordinates are m times the x
coordinate changes. New y coordinates are
-5 -3 -3

> B

4727 4

Changes in x-coordinate: 1, 2, 3
Changes in y-coordinate are m times that:

1 2
1

373
y-coordinates:
2+lzz,2+g:§,2+1:3
3 3 3 3
3°3
a. xty=
y=-x+1
©)
b. x—y=1
y=x-1
(B)
c. x+y=-1
y=—x-1
D)
d x-y=-
y=x+1
A)
m:4'8_3'6:12;
49-438
y—6=12(x-5)
y=12x-54
b=-54

One possible equation is y = x+1.

66.
67.
68.

69.

70.

71.

72.

73.

74.

ISM: Finite Math

One possible equation is y =—x+1.
One possible equation is y =5.
One possible equation is x = 2.

One possible equation is y = —%x.

One possible equation is y = gx.

_212-32 9

100-0 5

F—32:§(C—0)

F:%C+32

Let x = years B.C. and y = feet.
8-4 1
m—=——-=—
2100-1500 150

1
4= 1500
yoA=5t )

1
——x—6
Y150

1
= ——(3000)— 6 =14 ft
y 150( ) fi

Let 2001 correspond to x =0. So in 2013, x = 12.
When x = 0, tuition is 3735. When x = 12, tuition
is 8312. Using (0,3735) and (12,8312) as ordered
pairs, find the slope of the line containing these
8312—3735 4577
2-0
intercept is 3735, the equation becomes

= 45;7 x+3735. Therefore, in 2009 when

points: . Since the y-

x = §, the tuition should approximately be

= %(8) +3735=$6786.33.

Let 2000 correspond to x = 0. So in 2013, x = 13.
When x = 0, enrollment was 5.9 million. When

x = 13, enrollment was 7.0 million. Using (0,5.9)
and (13,7.0) as ordered pairs, find the slope of
the line containing these points:

70-59 1.1 11

= —— . Since the y-intercept is
13—-0 13 130

. 11
5.9, the equation becomes y = Ex +5.9.

Copyright © 2018 Pearson Education, Inc.
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75.

76.

77.

78.

79.

Therefore, the enrollment was at 6.5 million
. 11
when y = 6.5 in =—x+59
4 7T 130

6.5= ix +59
130
T1l~x
Since x is the number of years after 2000, the

enrollment was 6.5 million around 2007.

Let x = number of pounds tires are under
inflated. When x = 0, the miles per gallon (y) is
25. When x = 1, mpg decreases to 24.5. The

equation is y = f%x + 25 . Thus, when x = 8
pounds the miles per gallon will be

y= f%(S)wLZS =21 mpg.

1,261,900 —913,500
10

equation is y = 34840x + 913,500. When x =4
(2018), y = 34840(4) + 913,500 =1,052,860.

The slope is =34840 . The

Let 2001 correspond to x =0 and 2013
correspond to x = 12. Then, the two ordered
pairs are on the line: (0, 263515) and
(12,360823). The slope of the line is
360,823 —263,515
12—-0
line is therefore y =8190x+263,515. In the
year 2020, x = 19, so the number of Bachelor’s
degrees awarded can be estimated as
y=28109(19)+263,515=417,586.

= 8109 The equation of the

4986 —4818

The slope is =14 . The equation is

y=14x+4818. Find x when y = 5100. We

have 5100 = 14x + 4818. Solving for x gives x
about 20.1 years or in the year 2021.

Let 2012 correspond to x = 0 and 2015
correspond to x = 3. Then, the two ordered pairs
are on the line: (0, 3.5) and (3,4.5). The slope of

45-35 1

the line is =3 The equation of the

1
line is therefore y = gx +3.5. In the year 2014,

x =2, so the cost of a 30-second advertising slot

Copyright © 2018 Pearson Education, Inc.
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80.

81.

82.

83.

(in millions) can be estimated as

y= %(2) +3.5 =~ $4.2 million.

The slope is %3(?00 = —625 . The equation

is y =—625x+3000.

34-3 04
5

The slope is
p=p =mq-q)
p—3=0.4(q-5)
p—-3=04g-2
p=04q+1

45-5 —-05

p=p=mqg-q)
p—-3=-02(¢-5)

p—-3=-02g+1

p=-02g+4

1-15
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84.

8S.

86.

87.

88.

1-16

Set two slopes equal:
7-5 k-7

N N

|‘
;N =

O ;W

Set slopes equal:
-3.1-1  24-0
2-a  38-(-))
4.1 1
2—a _5
—82=2—-a
a=10.2

Make slopes negative inverses of each other:
-3.1-1 1

. 2490
2-a 3.8—(1)
—4.1:72
2—a
41=4-2a
a=-—.05

Solve mx+b=m'x+b’
(m—m"x=>b"-b
b b

X 7
m-—m

which is defined if and only if m = m’.

L:y=mx
ly:y=myx
So the vertical segment lies on x = 1.

Then

12—|—m12 =a®

1+ (=my)* = b

Add equations and rearrange:

a® +b° f(mlz —l—m%) =2

ly and [, are perpendicular if and only if
a? +b? = (m —m2)2 = m12 —+—m§ —2mymy
or a® +b* - (ml2 +m%) = —2mymy
Substitute: 2 = —2mym,

Therefore, the product of the slopes are —1.

89.

90.

91.

92.

93.

94.

95.

ISM: Finite Math

Let x = Centigrade temperature
y = Fahrenheit temperature

m— 212-32 18
100—-0
y=1.8x+32

y=1.8(30)+32 =86°F

Let x = weight

y =cost
38—5 11
m=—— —=—
60—-0 20
11
=—x+5
Y720

11
=—(20)+5=$16.00
y 20( )

Let x = number of T-shirts
profit = revenue — cost

65,000 =12.50x — (8x +25,000)
90,000 = 4.50x
x=20,000
So 20,000 T-shirts must be produced and sold.

Let x = number of units
profit = revenue — cost
2,000,000 = 130x — (100x +1,000,000)

3,000,000 = 30x
x =100,000 units

¢ = 800 — 4(150)
=200 bikes
revenue = 150(200) = $30,000

n=2200—25(8)
= 2000 cameras
revenue = 8(2000) = $16,000

Let x = variable costs
For 2015: profit = revenue — cost
400,000 =100(50,000) — (50,000x + 600,000)

50,000x = 4,000,000
x = $80 per unit
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For 2016:

Let y = 2016 price

profit = revenue — cost
400,000 = 50,000y —

[80(50,000) + 600, 000 -+ 200, 000]
5,200,000 = 50,000y
y=95104

96. Letx = variable costs

97

98.

For 2015: profit = revenue — costs
300,000 = 100(50,000) — (50,000x + 800, 000)
50,000x = 3,900,000
x = $78 per unit

For 2016:
Let y=2016 price
profit = revenue — cost

300,000 = 50,000y —

[78(50,000) -+ 800,000 + 200, 000]
5,200,000 = 50,000y
y="5104

5

.74
e

-5

From left to right the lines are y =2x + 3, y = 2x,
and y=2x— 3.

The lines are distinguished by their y-intercepts,
which appear as b in the form y = mx + b.

10

Yi=.En+l >(
—10 P - 10
K=o =1 \

—-10

No, do not appear perpendicular
10

Wa=-zH+3 >/
-15 = 15
w0 =9 \

-10
Do appear perpendicular

Chapter 1: Linear Equations and Straight Lines

99, 3.1
T

47 \ 4.7

=1 V=1.5
-3.1

. 1 . .
Since the slope equals — moving 2 units to

. . . 1 .
the right requires moving 2- [5] =—1 unit up,
or 1 unit down.

100. 0 y=atl

_2x+lﬁ%
—10 y:ngrl
=

—10

<

The steeper the line, the greater the slope m in
y=mx + b form.

101. 3.1

pd
—4.7 4.7
e

=1 .-'/‘- ¥=-1.>

-3.1

Since the slope equals 0.7, moving 2 units to the
right requires moving 2-0.7 =1.4 units up.

Exercises 1.3

1. 4x-5=-2x+7

6x=12
x=2
y=42)-5=3
(2,3)

2. 3x—15=-2x+10
5x=25
x=5

y=3(05)-15=0
(5,0)

3. x=4y-2
x=-"2y+4
4y—-2=-2y+4

6y=6

Copyright © 2018 Pearson Education, Inc. 1-17
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1-18

. {2x—3y=3

y=1
x=4(1)-2=2
2,1

2x—3y=3
y=3
3 3 .3

3
=Sy 3 33436
2V T3 730073

(6,3)

1
. y=—=(12)-1=3
y 3( )

(12, 3)

x=6
2 2
=Zx-1=2(6)-1=3
y=3% 3()
(6,3)

6-3(4)=—6
3(6)—2(4) =10

-6=-6
10=10
Yes

1
4=—-(12)—1
3( )

12=12

4=3
12=12

No

y==2x+7
{yzx—3

—2x+7=x-3
—3x=-10

10

=3
10, 1
R
1
3

X=—,y=
3 y

12.

13.

x=38
y=~(8)+6=-2
x=8,y=-2

1
=——x+3
4 2
y=3x-12

—lx—|—3:3x—12
2

x=3
2x+3y =18

2 2
y=-3% 3()

A=, 4
Copyright © 2018 Pearson Education, iric.)
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y=2
2x+3y =18

3 3

=-2349=-2(2)+9=6
X=-2Y 2()
B=(6,2)

1
- —x47
14, [P35

x=0
1
4=(0,7)
1
=—-——=x+7
Y 3
y=—x+9
—%x+7:—x—|—9

gx:2
3
x=3
y=—3)+9=6
B=(3,06)
y=—x+9
y=-3x+19
—x+9=-3x+19
2x=10
x=35
y=—5)+9=4
C=(G,4)
y=-3x+19
y=0
—3x+19=0
—3x=-19

Point E is the origin (0,0).

Chapter 1: Linear Equations and Straight Lines

15. 4=(0,0)
y=2x

1
=—x+3
Y73

2x=lx—|—3
2

x=2
y=2(2)=4
B=(2,4)

1
=—x+3
Y 2
x=5
11
y

1
=—(5)+3=—
2 2

c=s4]
2

D=(5,0)

x=0

2x+y=14
y=-2x+14=-2(0)+14=14
A=(0,14)

2x+y=14

3x+2y=24

y=2x+14

16.

3
=——x+12
YT

2x+14 = —%x—l—lZ

,lx:,z
2
x=4
y=-2(4)+14=6
B=(4,6)
3x+2y=24

x+2y=12
3
=——x+12
4 2

1
=—-—x+6
4 2

f§x+12:flx—|—6
2 2
—x=—06

x=06

1
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C=(6,3)

x+2y=12
{y—O
x==2y+12=-2(0)+12=12
D=(12,0)

17. a.  p=0.0001(19,500)+ 0.05
=$2.00

b. p=0.0001(0)+0.05
=$0.05

No units will be supplied for $0.05 or less.

18. a. p=—0.001(31,500)+32.5
=$1.00

b. —0.001g+32.5=0
q = 32,500 units

Quantities of 32,500 or more.

19. | p=0.0001g +0.05
p=-—0.001g+32.5
0.0001¢g +0.05=—0.001¢g +32.5
0.0011g =32.45
q = 29,500 units
p =0.0001(29,500) + 0.05
p=233.00

20, p=—gi13

300
p=—-0.03g+19
1
—q+13=-0.03g+19
3007 1
1
—a=6
307
q =180 books
p=—0.03(180)+19
p=5$13.60
21. a. p=-0.15¢ +6.925
5.80=—-0.15g + 6.925
—1.125=-0.15¢
7.5=¢q

ISM: Finite Math

p=02g+3.6
5.80=0.2¢+3.6
2.2=0.2q
Il1=¢q

Demand will be 7.5 billion bushels and supply
will be 11 billion bushels

b. The equilibrium point occurs when supply is
the same as demand. Therefore,

-0.15¢+6.925=0.2¢ +3.6

—-0.35¢ =-3.325
q=9.5

To find the equilibrium price, substitute the
value into either equation.

p=-0.1509.5)+6.925

p=-1.425+6.925

p=355
Equilibrium occurs when 9.5 billion bushels are
produced and sold for $5.50 per bushel.

22, a. p=-22q+19.36
16.50=-2.2¢ +19.36
-2.86=-2.2¢q
13=¢q

p=15¢+9
16.50=1.5¢+9
7.50=1.5¢
S=q

Demand will be 1.3 billion bushels and supply
will be 5 billion bushels

b. The equilibrium point occurs when supply is
the same as demand. Therefore,
—2.2g+19.36=1.5¢+9
-3.7q =-10.36
qg=2.8

1-20 Copyright © 2018 Pearson Education, Inc.
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23.

24,

To find the equilibrium price, substitute the
value into either equation.
p=-22(2.8)+19.36
p=-6.16+19.36
p=13.20

Equilibrium occurs when 2.8 billion bushels are
produced and sold for $13.20 per bushel

Let C=F, then
5
C==(F-32
(%)
5
F==(F-32
(%)
9—FzF—32
5
4—F:—32
5
F=-40

Therefore, when the temperature is —40°, it will
be the same on both temperature scales.

a. F :%(5)+32

F =41
F=2(5+30
F =40
The two temperatures differ by 1° F.

b. F= %(20) +32

F =68
F=2(20)+30
F=70
The two temperatures differ by 2° F.

c. 2C+30:%C+32

leos
5
Cc=10
When the temperature is 10 degrees Celsius, the
two formulas will give the same Fahrenheit
temperature.

Chapter 1: Linear Equations and Straight Lines

25. Let x = numbers of shirts and

y = cost of manufacture.
y=30x+1200
{y =35x+4500
30x +1200 =35x+ 500
—5x=-700
x =140
y=30x-+1200
y =30(140) 41200
y=4200+1200
¥ =15400

The manufactures will charge the same $5400 if
they produce 140 shirts.

26. Let x = hours working and

vy = hours supervising.

x+y=40
12x+15y =504
y=-x+40
_ 4 168
4 5 5
—x+40——ix+@
5 5
1 32
o x=-_2=
5 5
x=32
y=-32+40=8

Working: 32; supervising: 8

27. Method A: y =.45+.01x

Method B: y =.035x

Intersection point:
45+.01x =.035x

45 =.025x

18=x
For a call lasting 18 minutes, the costs for either
method will be the same, y =.035(18) = 63. The

cost will be 63cents.

28. Let x = numbers of miles towed and

y = cost of the tow.
y=3x+50
{y =2.5x+60
3x+50=2.5x+60
0.5x=10
x=20

Copyright © 2018 Pearson Education, Inc. 1-21
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29.

30.

1-22

y=3x+50

¥ =3(20)+50
y=60+450
y=110

The two companies will charge the same $110 if
they tow a car 20 miles.

3x—y=3
x+y=5

y=0

y=3x-3
y=-x+35

y=0

y=3x-3 23
y=-x+5
y=—x+5:>(5’ 0)
y=0

=3x—3
PRS00
y=0

Based on the above points of intersection, the
base of the triangle is 5—1=4 and the height is
3. Therefore the area of the triangle, in square
units, is:

A=—bh
A=2(4)0)
A=6

3x+4y=24
2x—4y=—4
x=0

3
=——x+6
4 4

y=—x+1

=
|
S N~

31.

ISM: Finite Math

y —§x+6

14 = (4,3)
=—x+1
Y=y

3
—_2x16
YT 50,6
x=0

lx+1
YT S0,
x=0

Based on the above points of intersection, the
base of the triangle is 6 —1 =5 and the height is
4. Therefore the area of the triangle, in square
units is:

A:lbh
2
A—l 5)(4
~1(5)4)
A=10

Let x = weight of first contestant
y = weight of second contestant

x+y =700
{2x—275+y
y=700—x
{y:Zx—275
700 —x =2x—275
975=3x
x =325 pounds

32. Let x = number of 42” TVs sold and

v =number of 55” TVs sold
y=x+5
400x + 730y = 26250
y=x+5
40 2625
—X + —_
73 73
40 2625

X+5=——x+
73 73

Ex 2260
73 73
x=20TV sets
y=204+5
=25TV sets
Total =20 +25 =45 TV sets

y=-

Copyright © 2018 Pearson Education, Inc.
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33. 10 Exercises 1.4
T 1.
-10 ""F::“:'_‘:ﬂ 10
Intersection Vertical
H=3.733333% Iv=2.2333333 Data Point Point on Line Distance
-10
(3.73,2.23) (1.3) (1.4 !
u (2,6) 2.7 !
3,1 (3, 10) 1
4, 12) (4, 13) 1
: P12 412412 =4
Intersection
#oi 1l 6E7497I uci 3, 3749958
(T.Ig9 3.352;” AFFRDE - FUNE 2. | Data Point | Point on Line | Vertical
’ Distance
15 x—4y=-5 (1, 11) (1, 10) 1
3x-2y=4.2 2, 7) 2, 8) 1
1 5
=—x+-— 1
y=gxtg (3,5) (3,6)
3 4,5) “4,4) 1
y=—x-2.1
2 E=1 417 +12 417 =4
10
2 2 _
3. Ef =[L.1(D+3-3]"=1.21
710 [y 10 EF =[1.1(2)+3- 6] = .64
] T E? =[1.13)+3-8]* = 2.89
-10
(2.68, 1.92) E3 =[1.1(4)+3-6)* =1.96
E=121+.64+289+196=6.70
2x+3y=5
36. | T
—4x+5y=1
= fgx + >
R
_4 x—+ 1
Y 5 5

Inkcrscction
W=l

=1

-10

(1,1
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5. X y Xy x?

1 7 7 1

2 6 12 4

3 4 12 9

4 3 12 16
>x=10 Yy=20 | Yxy=43 S x? =30

4-43-10-20
m=—————=

PRTIRT R
y_ 20-C14A0) _
4
6. x v xy X2
1 2 2 1
2 4 8 4
3 7 21 9
4 9 36 16
5 12 60 25
x=15 |Yy=34 [ xy=127 ZX2:55

5-127-15-34
m=———=—

2.5
5.55-152
p 342505 5
5
7. Tx=6y=18 Yxy=45 Yx’ =14 8. Yx=7y=15Yxy=28 Sx’=21
mzwzu mzwz,lj
3.14-6 3.21-7
,_18-(45)0) _ , p_15-CLD) o
3 3
y=45x-3 y=-15x+8.5

1-24 Copyright © 2018 Pearson Education, Inc.
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9. >x=10,>y=26,% xy=>55,

S x? =30
4.55-10-26
m:—2:—2
4-30-10
p=26=C200 4, 5

y=-2x+11.5

10 YSx=10,"y=28 Sxp=77, x> =30
4.77-10-28
m=——————=

=14
4-30-107
b:w:}s
4
y=14x+3.5

11. a. Sx=12,Yy=7 Y xy =41,
Y x? =74
2.41-12-
m:—27:70.5
2.74-12
p 1- (5012 _
2
y=-0.5x+6.5
_A3 1 s
5.7 2
y—3=-0.5x-7)

c. The least—squares error for the line in (b) is
E=0.
12. The least—squares error for the line £=0.

6.5

b. m

13. a. > x=7,>y=20,> xy =90,

S xr =37
m:2-9o—7-§o:1.6:§
2.37-7 5
,_20-060) _,, 22
2 5

—§x-|-2

YT

b. E=[1.6(4)+4.4-5]* =33.64

Chapter 1: Linear Equations and Straight Lines

14. a. > x=10,>"y=19, > xy =104,

S x2 =52
. 2-104—10.219 _45.9
2-52-10 2
19 (4.5)(10)
2

b -13

9
=—x—13
773

b. E=[4.5(1)—13-6]* =210.25

15. a. Let x represent city and y represent highway,

then S x =191,y =175, 3 xp = 8431,

S x? =9201
4-8431-191-175

m=——————
4-9201-191

175 (0.9257)(191) _

4
y =0.9257x —0.452

b. y=0.9257(47)—0.452
y =43.06 mpg
c. 47=0.9257x—0.452
x=51.26 mpg

~ 0.9257

b —0.452

16. a. Let x represent stores (in thousands) and y

represent sales (in millions), then
> x=18.409,>" y =15,010, 3" xy = 74741.65,
Y% =90.295421
m— 4.74741.65-18.409-15010
4-90.295421-18.409°
~ 15010-(1016)(18.409)

4
y=1016x—923.5

b. y=1016(4)—923.5
y = 3140.5 million
y = $3,140,500,000
c. 2000=1016x—923.5
x = 2.877 thousand
x=2877

=1016

b —923.5

17. a. |[LinResg

y=338+21.6
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18.

19.

20.

21.

1-26

0.338(1100) +21.6 =393.4
There will be about 393 deaths per million
males

y=-0.46x+6.3

-0.46(5) +6.3=4
About 4% of the 2009 freshman class
smoked.

49=-046x+6.3

x ~3.04

Approximately 4.9% of the freshman class
smoked in the year 2004 + 3 =2007.

Let x be the number of years after 1989,
then y =0.451x + 20.6

0.451(23) +20.6 =30.973
About 31% completed four or more years of
college

35=0.451x+420.6

x~31.93
Approximately 35% of persons 25 years and
over will have completed 4 or more years of
college in the year 1989 + 31 =2020.

Let x be the number of years after 2005,
then y = 0.65x + 10.4

0.65(5) + 10.4 = 13.65
The average cost in 2010 will be
approximately $13.7 thousand or $13,700.

22=0.65x+10.4

x=17.8
The cost will be approximately $22,00 late
in the year 2005 + 17 =2022.

y=0.141x + 74.8

0.141(30) +74.8 = 79.0
A 30 — year old US male has a life
expectancy of about 79.1 years

0.141(50) +74.8 = 81.9
A 50 — year old US male has a life
expectancy of about 81.9 years

0.141(90) +74.8 =87.5

Life expectancy will be about 87.5 years
(This is an example of a fit that is not
capable of extrapolating beyond the given
data)

22.

23.

24.

ISM: Finite Math

a. [LinRed
g=ax+h
a=-1,27v4@7ET23
b=5.731532836

y=-1.274x +5.792

b. The higher the independence, the lower the
inflation rate.

c. —-1.274(.6) +5.792=5.0276
About 5.0%

d. 6.8=-1274x+5.792
x=-791
About —0.8

a. Let x be the number of years after 2000,
then y = 0.028x + 0.845

b. 0.028(13) +0.845=1.21
In the year 2013, the price of a pound of
spaghetti was about $1.21.

c. 1.45=0.028x+410.845

x~21.6

The price per pound of spaghetti will be
$1.45 in the year 2000 + 21 = 2021.

a. y=163x+322

b. The year 2008 is 40 years after the base year
of 1968, therefore:
1.63(40) + 322 =387
387; It is close to the actual value.

c. 408=1.63x+4322

x~52.8
The year is 52 years after 1968 or 2020.

Chapter 1 Fundamental Concept Check

1.

To determine the x-coordinate (y-coordinate),
draw a straight line through the point
perpendicular through the x-axis (y-axis) and
read the number on the axis.

The graph of an equation is the collection of
points in the plane whose coordinates satisfy the
equation.

The y-intercept is the point at which the graph of
the line crosses the y-axis. To find the y-
intercept, set x =0 and solve for y. Then the y-
intercept is the point (0, solution for y).
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4. The x-intercept is the point at which the graph of Chapter 1 Review Exercises
the line crosses the x-axis. To find the x-
intercept, set y = 0 and solve for x. Then the x- 1. x=0
intercept is the point (solution for x, 0). ) y
5. See the tinted box on page 5.
6. ax+ by = ¢, where both g and b are not 0. z
7. The slope of the line y = mx+b is the number 2 -1)
m. It is a measure of the steepness of the line.
8. y=mx+bor x=a. 3. x=5y=6
3x=6
9. Plot the given point, move one unit to the right x=5y+6
the |m| units in the y-direction (up if m is x=2
positive and down if m is negative), plot the 5y+6=2
second point, and draw a line through the two 4
oints. —
p y 5
10. y—y; =m(x—x;), where (x;,y;) is a point on [2 _i]
the line and m is the slope of the line. 5
11. First calculate the slope 4. 3x—4y=8
_ d%fference of y— coord?nates . Then, use m, ye 3 2
difference of x — coordinates 4
either of the two points, and the point-slope 3
formula to write the equation for the line. m= n
12. One slope is the negative reciprocal of the other. 0_5 |
5. m=——=——,b=5
13. They are the same. 10-0 2
14. First put the two linear equations into standard y= _Ex +5
form. If both equations have the form y =
something, equate the two expressions for y, 2x—y—
solve for x, substitute the value for x into one of 6. {
the equations, and solve for y. Otherwise, x+2y=13
substitute the value of x into the equation y=2x-1
containing y and solve for y. 1 13
y=——x+—
15. The straight line that gives the best fit to a 2 2
collection of points in the sense that the sum of Pl — 7lx 13
the squares of the vertical distances from the ) 2
points to the line is as small as possible. 5 15
Zx=
x=3
y=23)-1=5
(3.5
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7. 2x—10y =7
1.7
Y75 0
1
m=—
5

y—16:l(x—15)
5
—lx—|—13
4 5

8. y=3(1)+7=10

9. (5,0)

3x-2y=1
10.
2x+y =24

d 22
y=-2x+24
3

—x71272x+24
22

x=17
y=-2(7)+24=10
(7, 10)

1. y-9=—(x—4)

12. The rate is $35 per hour plus a flat fee of $20.

13. mlz;z:fZ
2-1
1-0
my =——=1
32
m = my
No
14. m:ﬂzg,b:—z
0-3 3
yzzfo

15.

16.

17.

x+7y=30

—2y+7y=30

5y =30

y=56
{1.2x+2.4y—0 .6

48y—-1.6x=24
y=-0.5x+0.25

1
=—x+0.5
73

—0.5x+ 0.25= %x—i— 0.5

féx: 0.25
6

x=-0.3
y= %(70.3) +05=04

y=-x+1
{y:2x+3
—x+1=2x+3
—3x=2

x+y=1

_ 5.
4 2
y=-x+1

1-28 Copyright © 2018 Pearson Education, Inc.
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5
——x=-x+1
2
féx—l
2
2
xX=—=
3
2
=_|-Z|l+1==
g [3]

Substitute x = —% and y :% in

2x—3y=1

34

Y
3

1
No

1
19. x+—y=4
57

y=—-2x+8
m=-2
y-intercept: (0, 8)
0=-2x+8
x=4
x-intercept: (4, 0)

20.

Chapter 1: Linear Equations and Straight Lines

22,

23.

24.

c. 2x+3y=11
——zx—FE
SRR

L,

Supply curve is p = 0.005¢ + 0.5
Demand curve is p =-0.01¢g + 5
p =0.005¢+0.5
{p =—-0.0lg+5
0.005¢ +0.5=—-0.01g+5
0.015¢ =4.5
q =300 units
p=0.005(300) + 0.5 =$2

a. In 2004, approximately 28% of University of
Alabama freshmen were from out of state.

b. 2009 — 2004 =5
y=3.6(5)+28
y =46
46% of the freshmen in 2009 were from out of
state at the University of Alabama.

c. 82=3.6x+28
54 =3.6x
x=15

2004 +15=2019

In 2019, the percent of college freshmen that
are from out of state at the University of
Alabama will be 82.

a. m=10
y—4000 = 10(x —1000)

y = 10x — 6000

b. 0= 10x-6000
x =600
x-intercept: (600, 0)
y-intercept: (0, —6000)

c. Y

Copyright © 2018 Pearson Education, Inc. 1-29
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25.

26.

27.

28.

29.

30.

1-30

a. A:y=0.1x+50
B:y=0.2x+40

b. A:0.1(80) +50=158
B: 0.2(80) + 40 =56
Company B

c. A:0.1(160) + 50 = 66
B: 0.2(160) +40 =72
Company A

d. 0.1x+50=0.2x +40

-0.1x=-10
x =100 miles

5.45-3.20

m=————-
12-0

3 —3.20 = 0.1875(x — 0)
3 =0.1875x +3.20

=0.1875

b. 4.60=0.1875x+3.20
1.40=0.1875x
x~ 747

Bacon was an average $4.60 per pound in
the year 2003 + 7 = 2010.

(0, 591300) ; in 2024: (10, 730200)
e 730,200 —591,300
B 10-0
y=13,890x+591,300
For the year 2020, x = 6:
y=13,890(6) + 591,300 = 674, 640.

=13,890

0.03x+4200 = 0.05x 4100
—0.02x =—100
x = $5000

Let x = 0 correspond to year 2000. Then

y =20.4. When x = 10, y = 17.0. The rate of
change (slope) = (17.0 — 20.4)/(10 — 0) =—.34.
The equation of the line that predicts the
percentage of market is y = —.34x + 20.4. When
x=38,y=17.7%.

(0, 107238) ; in 2013: (7, 104647)

L 104,647-107.238 .o
7-0

y=-370.1x +107,238

For the year 2019, x = 13:
y=-370.1(13)4+107,238 ~ 102,427.

31.

32.

33.

34.
3s.
36.

37.

38.

39.

40.

ISM: Finite Math

a. y=-0.65x+76.1

b. —0.65(5)+76.1="72.9
About 72.9%

c. 67=-0.65x+76.1
—9.1=-0.65
x=14
14 years after 2012 or 2026
a. y=153x-36.8

b. 1.53(77.8) —36.8=82.2
Life expectancy for women in Greece will
be about 82.2 years

c. 85.0=1.53x-36.8

x=79.6
Life expectancy for men in France will be
about 79.6 years

a. y=0.152x-3.063

b. 0.152(160) — 3.063 = 21.257
The breast cancer death rate in Denmark
will be about 21.3 deaths per 100,000

c. 22=0.152x-3.063
x = 164.888
The daily fat intake by women in New
Zealand is about 165 grams

Counterclockwise
Up; the value of b is the y-intercept

A line with undefined slope is a vertical line and
a line with zero slope is a horizontal line.

The x — intercept and the y — intercept are the
same at (0, 0).

Yes; since the data value is on the line, there will
be no vertical distance added to the least squares
line.

No; A line that is parallel to the x axis and is not
the x axis will not have an x intercept.

No; A line that is parallel to the y axis and is not
the y axis will not have a y intercept

a. Infinity many

b. Answers will vary.

Copyright © 2018 Pearson Education, Inc.
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Chapter 1 Project

1.

2.

p =-0.4g +400

p =—-0.4(350) + 400 = $260
Revenue = 260(350,000) = $91,000,000
300 = —0.4¢ + 400

q = 250 thousand cameras
Revenue = 300(250,000) = $75,000,000

1000g(~0.4¢ + 400) = —4004> + 400,000¢
Cost = 100,000q + 8,000,000

On your graphing calculator, set the window
values to: x:[0,1000]and y :[0,100,000,000]
and graph both equations. The graph intersects at
x=27.69,y~10,768,890, and x =~ 722.31, y =
80,231,110.

The break-even point is g = 27.69. That is, when
27,690 cameras are sold.

The company will make a profit when
27.69 < g <722.31.

Chapter 1: Linear Equations and Straight Lines
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