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Chapter 1

Exercises 1.1

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

y
e (2,3)
X
X
5
(1.9
2. Left 1, up 4 7. Left 20, upy40
y
L4y, (-20,40) o
X
X
3. Down 2 8. Right 25, 1;p 30
y
(25, 30)
X
X
0,-2)
4. Right2 9. Point Q is 2 units to the left and 2 units up or
¥ (—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,up 1 . o
¢ P ¥ 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:

e

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

14x+7y =21
Ty=—14x+21
y=-2x43

x—y=3
—y=-x+3
y=x-3

0=—-4x+8
4x =38

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

—1—>—1+1=—11is

1 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
y=30)-1

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 © 2023 Pearson Education, Inc.
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Chapter 1: Linear Equations and Straight Lines

32. 0=3
29. 0=2 rr
2 x=3
no solution x-intercept: (3, 0)
x-intercept: none 04+y=3
When)cZO,y:E y=3
2 y-intercept: (0, 3)
. 5 y
y-intercept: [0, 5] \
d 0.3)
(3.0
5
(03)
X
33. x= 23
2
30. The line coincides with the y-axis. Yy
y
- F3.0) )
X
1 1
34, —x——(0)=-1
573 (0)
31. 3x+4(0)=24 e 2
x=38 X intercept (-2, 0)
x-intercept: (8, 0) 1 |
3(0)+4y =24 7 O-3y=-1
y=56 y=3
y-intercept: (0, 6) v intercept (0, 3)
y
N y
(0, 6) \
3.0 (=2, 0) (0,3)
\ z
Copyright © 2023 Pearson Education, Inc. 1-3
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Chapter 1: Linear Equations and Straight Lines

35. 2x+3y=6

3y=—-2x+6
2
=——x+2
=73
4x+6y =12
6y =—4x+12
2
=——x+2
=73
Yes
Yes
3
x=3——
2y
—y=—x43
y=—=x+2
y=-=—x+2
Yes
6—-2x—y=0

y=6—2x=-2x+4+6
No

2 2
=2-——x=——=x+2
FTETRYT S
Yes

x+y=1
y=—x+1
No

ISM: Finite Math

2-5x+10y=0
—10y=—5x+2

= —X——
YTNS

Yes

1+.5x=2+5y
S5y=.5x—-1
1 1
TR
Yes

Copyright © 2023 Pearson Education, Inc.
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ISM: Finite Math

37.

38.

39.

40.

a. x+y=3 c.
y=-x43
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
L
b.
a. No;5+4+#3
b. No;2#1-1 “
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
xX= 4% minutes or 4 minutes 40 seconds.
a. A person born in 1960 has a life expectancy b.
of 70 years.
1 c.
b. 75= [g]x+70

5=

d

—|x

6
x=30

1960 + 30 = 1990

Copyright © 2023 Pearson Education, Inc.
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2004 —1960 = 44
y= [é] (44)+70

y=1733+70
y=7733

A person born in 2004 has a life expectancy
of 77.3 years.

x-intercept: [161%, 0]

y-intercept: (0, 5.8)
Yy

\ (0,5.8)
\

1611, 0~

In 2004, 5.8 trillion cigarettes were sold.

55=-036x+5.8
x=833
2004 +8=2012

2028 —2004 =24
y=-.036(24) +5.8
y=4.936

4.9 trillion

x-intercept: (—12.17, 0)
y-intercept: (0, 14)
Y

(0, 14)
(-12.17, 0)

In 2010 the income from ecotourism was
$14,000.

20=1.15x + 14

x~=5.22

2010 +5.22=2015.22

The year 2015 should have had $20,000 in
ecotourism income.

1-5
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Chapter 1: Linear Equations and Straight Lines

43.

44.

1-6

d. 2032-2010=22
y=1.1522) + 14
1=393
$39,300

a. x-intercept: (-18.5, 0)
y-intercept: (0, 869)
Y

/ (0, 869)
x

/E—18.5, 0)

b. 1In 2014 the car insurance rate for a small car

was $869.

c. 2017-2014=3
y=47(3)+ 869
y=1010
$1010

d. 1480 = 47x + 869
611=47x
x=13
2014 +13=12027
The yearly rate will be $1480 in 2027.
a. x-intercept: [—%, 0]

y-intercept: (0, 1000)

Y

(o/woo)
(-5 V )

-

b. y=30(2)+1000

»=60-+1000
y =1060
$1060 will be in the account after 2 years.

45.

46.

47.

ISM: Finite Math

1180 =30x+1000
180 =30x
x=06
The balance will be $1180 after 6 years.

In 2010, 6.1% of entering college freshmen
intended to major in biology.

20192010 =9
y=+9)+6.1
y=17.6

7.6% of college freshmen in 2019 intended
to major in biology.

_ 1
6.87€x+6.1
1
0.7= X
x=42
2010+4=2014

In 2014, the percent of college freshmen
who intended to major in biology was 6.8%.

In 2010, 46.4% of college freshmen
considered themselves middle-of-the-road
politically.

2016—2010 = 6
y=46.4—0.31(6)
y=44.54

44.5% of college freshmen considered
themselves middle-of-the-road politically in
2016.

43.9=46.4—0.31x
—25=—-031x
x=~8
2010+8=2018
In 2018, the percent of college freshmen that

considered themselves middle-of-the-road
was 43.9%.

2018—2012=6
y = 433(6) + 21,593
y=24,191

$24,191 was the approximate average tuition
in 2018.

Copyright © 2023 Pearson Education, Inc.
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48.

b. 28,600 = 433x+21,593
7007 = 433x
x~16.2

2012416 = 2028
In 2028, the approximate average cost of
tuition will be more than $28,600.

a. 2015-2011=4
y=1121(4)+17,182
y=21,666

Approximately 21,666 bachelor’s degrees in
mathematics and statistics were awarded in
2015.

b. 34,000 =1121x+17,182
16,818 =1121x
x ~15.002

20114+15=2026

In 2026, there will be more than 34,000
bachelor’s degrees in mathematics and
statistics awarded.

49. y=mx+b
8=m(0)+b
b=38
0=m(16)+8

1
m=——
2
——lx+8
4 2

50. y=mx+b
09=m(0)+b
b=0.9
0=m(0.6)+0.9
m=-—15
y=-15x4+09

51. y=mx+b
5=m0)+5b
b=5
0=m(4)+5

5

m=-=

4

5
=——x+5

YT

Chapter 1: Linear Equations and Straight Lines

52.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

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.

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
—X+y=-3
2x+3y=-15
5
dx—y=—
7 6
24x—6y =35
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 equation is 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.

Copyright © 2023 Pearson Education, Inc. 1-7
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Chapter 1: Linear Equations and Straight Lines ISM: Finite Math

70. One possible equation is y =x—35. 74. a. y=.25x-2

72.

73.

Fi=| F&=| FZ FYy FE=| Fa= |FF3i
Toals|Zaom|Trace|kedr arhjMathir aw|Fen|:-

71. The x — intercept has a y coordinate of 0,
therefore the x coordinate of the first equation is:
0= gx -2 :
3 - —_—
——
3 [
3=x [
MAIN RAD AFFRON FUMC
Using this x coordinate in the second equation
will find the value of c. b. (0,-2) and (8,0) are intercepts
0=-43)+c c. Whenx=2,y=-1.5.
0=—124¢ 75. a. 3y—2x=9
12=c¢ 3y=2x+9
2
. . y=—x+43
The y — intercept has a x coordinate of 0, 3
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 VASIZAZIE
—3=b
a. y=-3x+6
n=c V=Y ZEE22EE
b. The intercepts are at the points (4.5, 0) and
(0, 3).
¢. Whenx=2,y=4330r13/3.
76. a.
=-Zh+E

1-8

C.

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

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

Whenx=2,y=0

Copyright © 2023 Pearson Education, Inc.
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ISM: Finite Math Chapter 1: Linear Equations and Straight Lines

77. 2y +x=100. When y =0, x = 100, and when x x oy
=0, y=50. An appropriate window might be 6. 778 =
[-10, 110] and [-10,60]. Other answers are
. 8x
possible. - y=3_8
8
=—x—-28
=7
8
m=—
7
[ =
7. Y
(7,9)
78. x—3y=60. When x =0, then y = - 20 and when 3, 4) o
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 (=2 1) 5, _;;
1. m= 2
3
m— -3-1 4
2. y=0x—4 3-(=2) 5
m=0
3. y—3=50c+4) % ¥
y=>5x+23 (5, 4)
m=35
T
4. Tx+5y=10 (0,0
7
=——=x+2
4 5
7 4-0 4
m=—-—— m—=——=—
5-0 5
5. Z42—6
5 4
4x
—+y=24
5 y
4
=——x+24
4 5
4
m=——
5
Copyright © 2023 Pearson Education, Inc. 1-9
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Chapter 1: Linear Equations and Straight Lines

10.

11. The slope

12. The slope

of a vertical line is undefined.

of a vertical line is undefined.

13. Y
(:}@4 .
\
14. Y
(1,2)
T
4
(07 _2) 1
15. v
(1,3)
0,03
1 T
16. Y
_ x
(Ov _2)
17. m= _Tz =2
y—3="2(x-2)
y=-"2x+7
1-10

18.

19.

20.

21.

22.

23.

24.

25.

1
me2_1
1 2
—l*l(x—3)
Y 2
_1.1
Y 2 2
m:E:,z
2-1
y—0=2(x-2)
y=-2x+4
1
_ 25 3
I-(-1) 4
3
-2="—(x-1
y 4( )
zx_i'_é
Y 4 4
1 1
m=-—-—=—
-4 4
1
—2=—(x-2
y 4( )
YRS
1
m=—
3
73—l(x75)
T3
—lx-i-i
YT
m=-1
y—0=-1(x—-0)
y=-x
m:—L:2

1

2

y=(D=2(x-2)

y=2x-5

o=l =2

1-0 1

y=(1)=-2(x-0)

y=-2x+1

Copyright © 2023 Pearson Education, Inc.
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26.

27.

28.

29.

30.

31.

32.

33.

_*271_7_3_3

Chapter 1: Linear Equations and Straight Lines

e S .o m=2"2_
0-1 -1 0-1
y=()=3kx-1)
y=3x-2 y=4=0(x—0)
=4
0-2 -2 1 g
m=——=——=—
—-4-0 -4 2 35. Lety = cost in dollars.
y=9x+ 3100
y=0=-(x+4) 36. a. p-intercept: (0, 1200); at $1200 no one will
1 buy the item.
=—x+2
7 2
_0-1_ -1 1 b. 0=-3¢+ 1200
m=-—"="7"="3 .
3-0 3 3 q =400 units
1 g-intercept: (400, 0); even if the item is
y-0= _E(x —-3) given away, only 400 will be taken.
y = _l x+1 c. —3;to sell an additional item, the price must
3 be reduced by $3.
m=0 d. p=-3(350)+ 1200 =$150
y=3=0(x-2)
y=3 e. 300=-3¢+1200
q = 300 items
m = undefined, therefore the equation is of the
form x = a. £ p
x=2
(0, 1200)
3
—-6=—(x-5
y 5 (x=5)
3
y=3*+3 (400, 0
y-intercept: (0, 3)
37. a. Letx = altitude and y = boiling point.
6-3 3 _
m— _3 _ 21272028 6154
4-(=D 5 0-5000
y—212=-0.00184(x—0)
Po6=3(x—4) y=—0.00184x +212
5
y—6:§x—£ b. »=x—-0.00184x+212
5 5 y &~ —0.00184(29029) + 212
3 18
=—x+— ~158.6°F
575 7
y-intercept: (0,13) 172 -124
38. a. =—=
B o 80— 68
m = undefined, therefore the equation is of the c—124— 4(F —68)
form x = a.
x=0 c=4F —148
Copyright © 2023 Pearson Education, Inc. 1-11
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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 _
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 ¥
(40, 0)
x
T(0, 5000)
z 43. a.
Yy
40. a. y=40(100) + 2400 = $6400
b. 3600 = 40x + 2400 (. 30,000)
x =30 coats
c. y=40(0) + 2400 = $2400 (75, 0)
t

(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.
¢. 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.
c. 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 © 2023 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

Chapter 1: Linear Equations and Straight Lines

49. m:fl
3

50.

51.

=D =-1(x-6)

y-E)=1G-2)

1

=—x—4
1 ’ 2
15—, 0|; the cash reserves will be depleted
3 52. m=-7
1 y—0=-7(x-3)
after 155 days. y=-Tx+35
e. y=23-0.15(3)=$1.85 million 53. m— ’%
f. 0.8=23-0.15¢ 2
=10 y=3=-56-0)
After 10 days, on July 11 P
y=——x+5
a. y=0.10x+310 54. m=0
y—4=0x-7)
b. y=0.10(4000)+310 y=4
y=1710 o
55. m:31( 2)271
c. 920=0.10x+310 3= - (1)
x=9$6100 y=xt2
Each unit sold yields a commission of $5. In 2.1 1
addition, she receives $60 per week base pay. 56. m= 10 = 2
1
m=—L p-0 y—l=—(x-2)
2 2
1
1 =
y= 75)6 Y 2x
m=3,b=-1 57. me——CD_
y=3x-1 32
y=(D)=0(x-2)
y=-1
Copyright © 2023 Pearson Education, Inc. 1-13
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Chapter 1: Linear Equations and Straight Lines

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

> >

47274

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

1 2
1

373
y-coordinates:
2+l:1,2+2:§,2+l:3
3 3 3 3
3°3
a. x+y=1
y=—x+1
©
b. x—y=1
y=x-1
(B)
c. xty=-1
y==x-1
D)
d x—-y=-1
y=x+1
(A)
m:4.8—3.6:12;
4.9-438
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.

C212-32 9
- 100-0 5

9
F—32:§(C70)

F:§C+32

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

1
Ca—L 1500
yoA=5 )

1
=—x—6
Y150

1
= —(3000)—6 =14 f;
y 150( ) fi

Let 2010 correspond to x = 0. So in 2018, x = 8.
When x = 0, tuition is 7132. When x = 8, tuition
is 9212. Using (0,7132) and (8,9212) as ordered
pairs, find the slope of the line containing these
9212—7132 2080
8—0
intercept is 7132, the equation becomes
y = 260x + 7132. Therefore, in 2016 when
X = 6, the tuition should approximately be
y =260(6)+ 7132 = $8692.

points: . Since the y-

Let 2012 correspond to x =0. So in 2018, x = 6.

When x = 0, enrollment was 7.2 million. When

x = 6, enrollment was 5.7 million. Using (0,7.2)

and (6,5.7) as ordered pairs, find the slope of the

line containing these points:

57-72 —1.5
6-0 6

is 7.2, the equation becomes y = —0.25x+ 7.2.

= —0.25 . Since the y-intercept

Therefore, the enrollment was at 6.4 million
wheny=64in y=-025x+7.2

6.4=-025x+72
32=x
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75.

76.

77.

78.

79.

Since x is the number of years after 2012, the
enrollment was 6.4 million around 2015.

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 = —%x +25. Thus, when x =8
pounds the miles per gallon will be

y= —%(8)4—25 =21 mpg.

4,599,200 — 3,439,700
10

The equation is y = 115,950x + 3,439,700. When

X =6(2025), y =115,950(6) + 3,439,700

=4,135,400.

The slope is =115,950.

Let 2014 correspond to x = 0 and 2019

correspond to x = 5. Then, the two ordered pairs

are on the line: (0, 358132) and (5,390564).

The slope of the line is

390,564 —358,132
5-0

the line is therefore y = 6486.4x+358,132. In

the year 2026, x = 12, so the number of

Bachelor’s degrees awarded can be estimated as

¥ =6486.4(12) + 358,132 = 435,969.

= 6486.4 The equation of

Chapter 1: Linear Equations and Straight Lines

80.

81.

82.

500—3000

is y =—625x+3000.

The slope is = —625 . The equation

34-3

The slope is =04

p—pi=m(q@—q)

p—3=0.4(¢q-5)
p—-3=04g-2
p=04qg+1

p—p =m(qg—q)
p—-3=-02(g-95)

p—-3=-02g+1
The slope is 6355-4929 142.6 . The equation p=-02g+4
is y =142.6x+4929. Find x when y = 7355. D
We have 7355 =142.6x + 4929. Solving for x 5T
gives x about 17.01 years or in the year 2027. 4 -
3 _\
2Tp= 02 +4
Let 2016 correspond to x = 0 and 2021 1 | p=
correspond to x = 5. Then, the two ordered pairs T N
. T T T 1
are on the I;n;:. (2,;.8)511;d (5,75.5). The slope of 0 2 4 6 8 10
the line is ———— = —~ = —_ The equation
5-0 5 50 -3

7 83 m=—-=1
of the line is therefore y =—x+4.8. In the 2-1

50 -4
year 2019, x = 3, so the cost of a 30-second 273 0
advert7151ng slot (in millions) can be estimated as my = m,
y=—(3)+4.8 ~ $5.2 million.

50
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84.

85.

86.

87.

88.

1-16

Set two slopes equal:
7-5 k-7

-2
-7

“
Ll NS R

O = W

Set slopes equal:
31-1_ 24-0
2-a  38-(-1)
41 1
2—a 2
—82=2—-a

a=10.2

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

. 240
2-a 3.8-(-1)
41,
2—a
41=4-2q
a=-—.05

Solve mx+b=m'x+b’'
(m—m"x=b"-b
b

7
m-—m

X

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®

12+ (—my )? = b?

Add equations and rearrange:

a’ +b° f(mlz —l—m%) =2

ly and [, are perpendicular if and only if
a? +b? = (my —m2)2 = m12 +m§ —2mymy
or a® +b* - (’"12 —|—m%) = —2mymy
Substitute: 2 = —2mym,

Therefore, the product of the slopes are —1.

ISM: Finite Math

89. Letx = Centigrade temperature

90.

91.

92.

93.

94.

95.

y = Fahrenheit temperature
_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
"7 20

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 2021: 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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96.

97

98.

For 2022:

Let y = 2022 price

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

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

Let x = variable costs
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=75104

5

.74
e

-5

(@23

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

=50+l ‘>(
~10 P = 10
H=0 v=1 \

—10

No, do not appear perpendicular
10

Chapter 1: Linear Equations and Straight Lines

99, 3.1
MH""‘-‘.

47 \ 47

=1 ¥=1.F
-3.1

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

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

100. 0 y=atl

y—2r+1~%
~10 y_.lg,g+1
=7

—10

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

101. 3.1

—a7 =7 47

=1 /"f:::j

-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

Y= -zi+d >/ Sx = 25
x=5
" \ b y=3(5-15=0
w0 =8 (5’ 0)
. 3. x=4y-2
Do appear perpendicular s X=ay-
ppear perp . Sy
4y-2=-"2y+4
6y=06
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ISM: Finite Math

y=1 1
x=4(1)-2=2 o, Y=g
2.1 y=-x+6

4. 2x—3y:3 __x+2:_x+6
y=3

3 3 3 3 l36—4
x==—y+—==03B)+==6 2

27 2 27 2 N
(6.3) y=—(8)+6=-2

1 x=8y=-2

5. yzg(lz)—lzfs
(12, 3)
5 1
6. [2x—3y=3 177353
x=06 y=-2x-4
2 2 5 1
=Zx-1=2(6)-1=3 Zx-—=-2x-4
7 3x 3() 2x 2 *
(6.3) 9,17
2 2
7. 6—3(4)=—6 g
3(6)—2(4)=10 =79
—6=-6 y:_z[_z]_4:_2
10=10 9 9
Yes 7 22
x:——’ = ——
9 9
8. 4:%(12)—1 |
12=12 2. Y=
4=3 y=3x-12
12=12
No —%x—l—3:3x—12
9. |y=—-2x+7 —Zx:—IS
y:x—3 2
—2x4+7=x-3 xzﬂ
—el 1307 6
10 y:__[_] _6
x:? 207 7
04 =2, y=2
y 3 3 7 7
L0
3°773
1-18 Copyright © 2023 Pearson Education, Inc.

Finite Mathematics and Its Applications 13th edition Goldstein Solutions Manual


https://ravanbooks.com/books/9780137616749-solutions

ISM: Finite Math

Chapter 1: Linear Equations and Straight Lines

5 [F=3 15. 4=(0,0)
T l2x+3y=18 y=2x
1
y=f§x+6:f§(3)+6:4 y:5x+3
A=03,4) 2x=lx—|—3
{y=2 2
= x=2
2x+3y=18 -4
x:,§y+9:,§(2)+9:6 B=(2,4)
2 2
562 l
2
1 _
=__ x=5
14. y 3x+7
0 —1(5)+3—E
T 72 2
1
y=—(0)+7=7 C:[S g]
3 5
i D=(5.0)
y=—-—x+7
3 x=0
_ 16.
y=-x+9 2x+y=14
1 = _2x+14=-2(0)+ 14 = 14
——x+7=-x+9 Y
3x+ o A=(0,14)
2 2x+y=14
—x=2
3 3x+2y=24
¥ =3 y=-2x+14
y=—3)+9=6 3
B=(,0) y=-=x+12
y:7x+9 2
y=-3x+19 —2x+14:—%x—|—12
—~x+9=-3x+19 |
2x=10 ——x=-2
x=35 2
y=-5)+9=4 x=4
C=(5,4) y=-24)+14=6
y=-3x+19 B=(4,6)
y=0 3x+2y =24
—3x+19=0 x+2y=12
—3x=-19 y:—§x+12
19 2
=7 1
3 y=——x+6
19 2
D[—’ 0] 3 1
3 —Zx+12=-=x+6
2 2
Point E is the origin (0,0). —x=-6
x=6
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1
Cc=(6,3)
x+2y=12
y=0
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=0.0001¢ +0.05
p=-—0.001g+32.5
0.0001g +0.05=—0.001g +32.5
0.0011g =32.45
q = 29,500 units
p =10.0001(29,500) + 0.05
p=983.00

ISM: Finite Math

21. a. p=-0.15¢+6.925
5.80=-0.15g +6.925
-1.125=-0.15¢
7.5=¢q

p=02¢g+3.6
5.80=0.2¢+3.6
22=0.2q
l1=¢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¢g +3.6
—-0.35¢ =-3.325
q=9.5
To find the equilibrium price, substitute the
value into either equation.
p=-0.15(9.5)+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
1 16.50=-2.2¢ +19.36
20. p=orpat13 286=-22g
p=-0.03g+19 13=¢
1
—q+13=-0.03¢+19
300q+ q+ p=l.5q+9
Lq:6 16.50=1.5¢+9
30 7.50=1.5¢
q =180 books s
p——0.03(180)+19 9
p=3$13.60 Demand will be 1.3 billion bushels and supply
will be 5 billion bushels.
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23.

24,

b. The equilibrium point occurs when supply is

the same as demand. Therefore,

-2.2g+19.36=1.5¢g+9
-3.7¢ =-10.36
q=2.8
To find the equilibrium price, substitute the
value into either equation.
p=-2.2(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
S(F-n2)
5
F=—(F-32
(F-32)
9—F:F—32
5
F_ 3
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.

Chapter 1: Linear Equations and Straight Lines

25.

26.

c. 2C+30:§C+32

lC =2
5
Cc=10
When the temperature is 10 degrees Celsius, the
two formulas will give the same Fahrenheit
temperature.

Let x = numbers of shirts and
y = cost of manufacture.

y=30x+1200
{y =35x+500
30x +1200 = 35x+ 500
—5x=-700
x =140
y=30x+1200
y =130(140)+1200
y=4200+1200
y = 5400

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

Let x = hours working and
y = hours supervising.
x+y=40
24x+30y =1008
y=-x+40

4168
Y 5 5

—x+40:—ix+@
5 5

1 32
e x=_2=
5 5
x=32
y=-32+40=38
Working: 32; supervising: 8
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27. Method A: y =.45+.01x

ISM: Finite Math

1
A=—bh
Method B: y =.035x 2
Intersection point: 1
45+ 0lx — .035x 4=5(4)33)
45=.025x A=6
18=x
3x+4y=24
For a call lasting 18 minutes, the costs for either 30. {2x—4y=—4
method will be the same, y =.035(18) = 63. The x—0
cost will be 63cents. 3
. y=——x+6
28. Letx =numbers of miles towed and 4
y = cost of the tow. 1 |
y=3x+50 y=gxt
y=2.5x+60 x=0
3x+50=2.5x+60
0.5x =10
x=20 Y=o
o = (4,3)
y=3x+50 y:lx—l—l
y=3(20)+50 2
y=60450 _
y= x+6
y=110 4 = (0, 6)
The two companies will charge the same $110 if x=0
they tow a car 20 miles. _ lx 41
4 2 =(0,1)
3x—y=3 x=0
29. yx+y=5 Based on the above points of intersection, the
y=0 base of the triangle is 6 —1 =15 and the height is
—3r_3 4. Therefore the area of the triangle, in square
Y=o units is:
y=-x+5 1
—0 A=—bh
Y= 2
=3x-3 1
P =0 A=-(5)(4)
y=-x+5
A=10
TS 60
y=0
y=3x-3 31. Letx = weight of first contestant
= (1, 0) y = weight of second contestant
N ) ) ) x+y =700
Based on the above points of intersection, the 2% — 275
base of the triangle is 5—1=4 and the height is r= Ty
3. Therefore the area of the triangle, in square y=700—x
units, is: y=2x-275
700 —x =2x—275
975=3x
x =325 pounds
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32. Let x =number of 43” TVs sold and 2x+3y=>5
y = number of 55” TVs sold 361 4l Sy—1
y=axts 2 5
400x + 730y = 26250 yzfgx—i—g
y=x+5 4 N 1
= —X —_
_ 40 2625 VTSI
73 73
40 2625
X+5=——x4+—
73 73
Ex — @ Intersgction [
73 73 = T
x=20TV sets (1, 1)
y=204+5
— 25TV sets Exercises 1.4
Total =20 +25=45TV sets 1
33. 10
E Vertical
Data Point Point on Line Distance
o
10 =10 (1,3) (1,4) !
RSN hezzmnnens (2, 6) 2,7 1
-10
(3.73,2.23) 3, 11) (3, 10) 1
34. _ (4,12) (4, 13) 1

P2 +17 417 =4

2. | Data Point | Point on Line | Vertical

: Distance
In??rgggaégg g3, 3749958
R i AP FINE (1,11 (1, 10) 1
1.69, 3.38
( ) 2,7 (2,8 1
35, | XT=-5 3,5) (3,6) 1
3x-2y=4.2 (4, 5) (4, 4) 1
1 5
y=—x+-— E=1P+1+1>+1>°=4
47 4
3
y=>x-21 3. E} =[L.1()+3-3 =1.21
10 E3 =[1.1(2)+3-6]* = .64
ﬁﬁii# E3 =[1.1(3)+3-8]> =2.89
10 ] 10 EZ =[1.1(4)+3-6]> =1.96

Intersection E=121+.64+289+1.96=6.70

¥=1.92
-10
(2.68,1.92)
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5. x v xy 2

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=—————=

PRTIET R
y_ 20-C1A0)
4
6. X y Xy 2
| 2 2 1
2 4 8 4
3 7 21 9
4 9 36 16
5 12 60 25
Yx=15 X y=34 Y xy=127 Zx2=55

5-127-15-34
m=————-—=—

25
5.55-15°
p,_3-25015)
5
7. Tx=6Yy=18 Yxy=45 Yx’ =14 8. Yx=7, y=15Nxy=28 Sx’=21
m:M:“ m:w:*”
3-14-6 3.21-7
,_ 18-(4.5)(6) _ p15-CLOD o
3 3
y=45x-3 y=-1.5x+8.5
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9.

10.

11.

12.

13.

> 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

Tx=10,"y =28 Sxy=77, Sx> =30
4.77-10-28
m=———————=

Chapter 1: Linear Equations and Straight Lines

14.

a. > x=10,>y=19,> xy =104,
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=[4.51)—13-6]* =210.25

5= 1.4 15. a. Letx represent city and y represent highway,
4-30-10 then > x =200, y =186, 3 xy = 9388,
28— (1.4)(10
b:%:&s S x2 =10,118
y=14x+3.5 m:4~93887200-186%0.7458
4-10,118-200°
a2 x=120y=7 2% =4, ,_ 186-(0.7458)200) _ o
Yx? =74 - 4 =
2-41-12-7 0.5 y=0.7458x+9.21
a2 b. y=0.7458(54)+9.21
b 7-(=.512) 6.5 ¥~ 49.48 mpg
a 2 o c. 50=0.7458x+9.21
y=—0.5x4+6.5 x ~ 54.69 mpg
4-3 1
b.m=——=——=-05
" 5-7 2 16. a. Let x represent stores (in thousands) and y
y—3=-0.5(x-7) represent sales (in millions), then
p=—05x+65 Y x=15.576,% y=12,595, 3" xy = 65357.19,
c. The least-squares error for the line in (b) is Y% =81.836394
E=0. . _ .
- 4-65357.19-15.576 12295 ~770.0
The least—squares error for the line £=0. 4-81.836394-15.576
12595—(770.05)(15.576)
b= ~150.2
a > x=7,>y=20,3xy=90, 4
) y=770.0x+150.2
Sxt =37
300720 q b. y=770.0(4)+150.2
m=———————=16=7 y = 3230.2 million
2-37-7 5
v =$3,230,200,000
20— (1.6)(7) 22
b= — s = 44 = < ¢. 2500=770.0x+150.2
B §x +£ x =3.052 thousand
y 5 5 x=3052
b. E=[1.6(4)+44-5 =33.64 17. a. [Cinkes
d=ax+h
5=, 33833L7TLE
b=317e2136833
y=.338x+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=1.913 +55.489

1.913(18) + 55.489=90.0
About 90% of the 2018 US adults used the
internet.

80=1.913+55.489

x~12.81
Approximately 80% of adults used the
internet in the year 2000 + 13 = 2013.

Let x be the number of years after 1994,
theny =0.521x +22.3

0.521(23) +22.3 =343
About 34.3% completed four or more years
of college

41.1=0.521x+22.3

X ~36.08
Approximately 41.1% of persons 25 years
and over will have completed 4 or more
years of college in the year 1994 + 36 =
2030.

Let x be the number of years after 2010,
theny = 0.59x + 13.72

0.59(7) + 13.72 = 17.85
The average cost in 2017 will be
approximately $17.9 thousand or $17,900.

25=0.59x+13.72

x~19.1
The cost will be approximately $25,00 early
in the year 2010 + 19 = 2029.

y=0.124x + 77.34

0.124(30) +77.34 = 81.06
A 30 — year old US male has a life
expectancy of about 81.06 years

0.124(50) +77.34 = 83.54
A 50 — year old US male has a life
expectancy of about 83.54 years

22.

23.

24.

ISM: Finite Math

0.124(90) +77.34 = 88.5

Life expectancy will be about 88.5 years
(This is an example of a fit that is not
capable of extrapolating beyond the given
data)

LinFeg
u=ax+h
a=-1, 274E7ETEE
b=5. 731332836

y=-1.274x +5.792

The higher the independence, the lower the
inflation rate.

“1.274(.6) + 5.792 = 5.0276
About 5.0%

6.8 =-1.274x+5.792
x=-791
About —0.8

Let x be the number of years after 2005,
then y = 0.03025x + 0.802

0.03025(14) + 0.802 ~ 1.23
In the year 2019, the price of a pound of
spaghetti was about $1.23.

1.47 = 0.03025x + 0.802

x =~ 22.08
The price per pound of spaghetti will be
$1.47 in the year 2005 + 22 = 2027.

y=1.875x +336.8

The year 2012 is 32 years after the base year
of 1980, therefore:

1.875(32) +336.8 =396.8

396.8; It is close to the actual value.

425=1.875x+336.8

x ~47.04
The year is 47 years after 1980 or 2027.
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