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CHAPTER 2  Algebra Toolbox 57

10. 3x—-2=4-7x
3x+7x-2=4-Tx+7x
10x—2=4
10x—2+2=4+2

10x=6
10x 6
10 10
=l
10
=3
5
11. 3_x:12
4
3x
4(7)—4(12)
3x=48
3x 48
3 3
x=16
12. 5_x=_10
2
S5x
2(7)—2(—10)
S5x=-20
Sx =20
55
x=—4
13.
3(x=5)=-2x-5
3x-15=-2x-5
3x+2x—-15=-2x+2x-5
S5x-15=-5
Sx—15+15=-5+15
5x=10
5x 10
505
x=2

14.

15.

16.

17.

—2(3x—1)=4x—8
—6x+2=4x-8
—6x—4x+2=4x—-4x-8
—-10x+2=-8
—10x+2-2=-8-2
—-10x=-10

-10x _-10

-10 -10

x=1

2x-7 =—4(4x—l)
2

2x—=T7=—-16x+2
2x+16x—7=-16x+16x+2
18x—7=2
18x—-7+7=2+7

18x=9

18x _ 9

18 18

1
x=—
2

—2(2x—6):3(3x—§)
—A4x+12=9x-1
—4x-9x+12=9x-9x -1
—13x+12=-1
—13x+12-12=-1-12
—-13x=-13

—13x 13

—13 -13

x=1

y=2xandx+y=12
x+(2x)=12

3x=12

x=4
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18.

19.

20.

21.

22.

23.

y=4xandx+y=25
x+(4x)=25
S5x=25

x=5

y=3xand 2x+4y=42
2x+4(Bx)=42
2x+12x=42

14x =42

x=3

y=6xand 3x+2y=75
3x+2(6x)=75
3x+12x=75

15x=75

x=5

3x—=5x=2x+7
2x=2x+7
—4x=17
7
xX=—
—4

This is a conditional equation.

3(x+1)=3x—7
3x+3=3x-7
3=-7

This is a contradiction equation.

9x—2(x—5)=3x+10+4x
9% —-2x+10=7x+10
Tx+10=7x+10

This is an identity equation.

24.

28S.

26.

27.

28.

29. =~

1_5:24_2
2 4
2x—-20=x+8
x=28

This is a conditional equation.

S5x+1>-5
5x>-6

1-3x2>7
-3x26
x<=2

Xssx+2
4

x>20x+8
—19x>8

x<——
19
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CHAPTER 2  Algebra Toolbox 59

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

X i3s6x
2

x+6>12x
—1lx+6>0
—11x>-6

xX<—
11

—3(x—5)<—4
—3x+15<-4
—3x<-19

xX>—
3

There are 6 significant digits.

There are 4 significant digits.

There are 2 significant digits.

There are 5 significant digits.

There are 5 significant digits.

There are 2 significant digits.

a.  f(x)=0.008x> — 632.578x + 480.650

b.  f(x)=0.00754x> — 633x + 481

¢.  f(x)=0.007453x> — 632.6x +480.7
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60 CHAPTER 2 Linear Models, Equations, and Inequalities

Section 2.1 Skills Check

1. S5x—14=23+7x
Sx—Tx—-14=23+Tx-Tx
—2x-14=23
2x—-14+14=23+14
—2x =37
-2x 37
2 2
37

2
x=-18.5

X =

Applying the intersections of graphs
method, graph y=5x-14 and y=23+7x.

Determine the intersection point from the
graph:

Inkersgckinn
n=-1iB.k ¥=-10B.k

(40, 40] by [-300, 300]

2. 3x—2=T7x-24
3x=Tx=-2=7x-Tx-24
—4x—-2=-24
—4x=-22
422
—4 —4
-22
x=—
—4
x=£=5.5
2

Applying the x-intercept method, rewrite the
equation so that 0 appears on one side of the
equal sign.

3x-2=7x-24
3x—Tx—2+24=0
—4x+22=0

Graph y =-4x+22 and determine the x-

intercept. The x-intercept is the solution to
the equation.

IE':'EEI:'E'EE“I:II'I _

[-10, 10] by [-10, 10]

3(x—-7)=19—-x
3x-21=19—-x
3x+x-21=19—-x+x
4x-21=19
4x-21+21=19+21
4x =40
4x 40
4 4
x=10

Applying the intersections of graphs method
yields:

Inkerseckinn
n=1in =0

[-15, 15] by [-20, 20]
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CHAPTER 2 Section2.1 61

5(y—6)=18-2y
5y-30=18-2y
Ty =48

y= g =~ 6.8571429

Applying the intersections of graphs method
yields:

Intgrseckion
] - L I i B ey By : Lo B B

[-10, 10] by [-10, 10]

Remember your calculator has solved for the
x-value via the graph even though the
original equation was written with the
variable y.

x—§=3x+l
4

LCD:12

12(x—§)=12(3x+l)

6 4
12x—10=36x+3
12x-36x—-10=36x—-36x+3
—24x-10=3
—24x-10+10=3+10
—24x=13

—24x 13

24 24

x= B =—0.5416667
24

Applying the intersections of graphs method
yields:

12(3x—1)= 12(5x +§)
3 4
36x—4=60x+9
—24x-4=9

—24x=13

x= B =—0.5416667
24

Applying the intersections of graphs method
yields:

Inkerseckinn
n=-.thigees 1Y=-1.958%::

[-10, 10] by [-10, 10]
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62 CHAPTER 2 Linear Models, Equations, and Inequalities

M_le_f
6 9
LCD:18

]8[§£%5§2—xJ:18(L—g)

15(x—-3)—-18x=18-2x
15x—45-18x=18-2x
—3x—-45=18-2x
—1x—-45=18

—-1x=63

x=-63

Applying the intersections of graphs method
yields:

Interseckion
=-B: '=H

[-100, 50] by [-20, 20]

4(y-2) y

—6-2

s V7073
LCD:15

3[4(y-2)]-15y=90-5y
12(y-2)-15y=90-5y
12y -24—-15y=90-5y
—3y—-24=90-5y
2y=114

y=57

Applying the intersections of graphs method
yields:

Intersection
n=es Y==1=

[30, 70] by [-20, 5]

Remember your calculator has solved for the
x-value via the graph even though the
original equation was written with the
variable y.

9. 5.92tr=1.78t-4.14
5.92t-1.78t=-4.14

4.14t=—4.14
414t 414
414 414
t=-1

Applying the intersections of graphs method
yields:

Inkerseckion
n=-1 ¥ ¥=-L.o2

[-10, 10] by [-20, 10]

10. 0.023x+0.8=0.36x—5.266

-0.337x=-6.066
—6.066
X =
-0.337
x=18
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Applying the intersections of graphs method

yields:

Intersection
n=18 Y=1.:21Y4

[10, 30] by [-5, 5]

11.

3.1 1 4
_+_ — p—
4 5 35

LCD =60

60(§+lx—l)=60(ix)
4 5 3 5
45+12x—-20=48x
-36x=-25

X = =
=36 36

12. zx—ﬁz
3 5

30 %x—g =30 l+§x
3 5 2 6
20x—-36=15+25x
—5x =51
51 51
XxX=—=——
=5 5
13. 3(x—1)+5=4(x—-3)-2(2x - 3)
3x=3+5=4x-12-4x+6

3x+2=-6
3x=-8

8

xX=——

3

14. 5x—(x-2)+7=—-2x-9)-8(3x+6)
Sx—x+2+7=-2x+9-24x—-48
4x+9=-26x-39

30x =-48
48 8
XxX=——=—-——
30 5

15. 2[3(x—10)=3(2x +1)] = 3[—(x — 6) — 5(2x — 4)]
23x—30—6x—3]=3[—x+6—10x+20]
6x—60—12x—6=—3x+18—30x + 60
—6x - 66=—-33x+78

27x =144
144 16
X=—=—
27 3
16. 3_x_x—2:2x+3_1
5 6 4
LCD =60

60(3_x_x—2)=60(2x+3_1)
5 6 4 1

12(3x) = 10(x — 2) = 15(2x + 3) — 60(1)
36x —10x +20 = 30x + 45— 60
26x+20=30x—15

—4x=-35
=35 35
XxX=———=—
-4 4

17. -2- =

3 5

6—x 6—2x _[5x—2_x_

LCD =60

60(6—x_2_6—2xj=60 : 5x—2_£}
4 3 L 3 5

90—15x—-120-120+40x =-100x +40 +12x
25x—-150=-88x+40
113x=190
190
x=—7"
113
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64 CHAPTER 2 Linear Models, Equations, and Inequalities

18.

12_3—2x_4—x=_5[5_x_2(3x+2)}
3 2 5
_3—2x_4—x:—25x+10(3x+2)
5 3 2 5
LCD =30

12

30|12 -
( 5 3 2 5

22x+302=-195x+120
217x=-182

182 26

217 31

19. Answers a), b), and ¢) are the same. Let

20.

f(x)=0 and solve for x.

32+1.6x=0
1.6x=-32
32
16
x=-20
The solution to f(x) =0, the x-intercept of

the function, and the zero of the function are
all -20.

X =

Answers a), b), and c) are the same. Let
f(x)=0 and solve for x.

15x-60=0
15x=60
x=4

The solution to f(x) =0, the x-intercept of

the function, and the zero of the function are
all 4.

3—2x_4—x):30(—25x+10(3x+2)

)

21. Answers a), b), and c) are the same. Let

22.

23.

f(x)=0 and solve for x.

3

Ex—6=0
LCD:2

3
2(Ex—6)=2(0)
3x-12=0
3x=12
x=4

The solution to f(x) =0, the x-intercept of

the function, and the zero of the function are
all 4.

Answers a), b), and c) are the same. Let
f(x)=0 and solve for x.

LCD:4

(x;5)24(0)

x—=5=0
x=5
The solution to f(x) =0, the x-intercept of

the function, and the zero of the function are
all 5.

N

a. The x-intercept is 2, since an input of 2
creates an output of 0 in the function.

b. The y-intercept is —34, since the output
of =34 corresponds with an input of 0.

c. The solution to f(x)=0 is equal to the

x-intercept for the function. Therefore,
the solution to f(x)=0 is 2.

Copyright ©2017 Pearson Education, Inc.
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24.

28S.

26.

27.

28.

29.

a. The x-intercept is -5, since an input of
—5 creates an output of 0 in the function.

b. The y-intercept is 17, since the output of
17 corresponds with an input of 0.

¢. The solutionto f(x)=0 is equal to the

x-intercept for the function. Therefore,
the solution to f(x) =0 is —5.

The answers to a) and b) are the same. The
graph crosses the x-axis at x = 40.

The answers to a) and b) are the same. The
graph crosses the x-axis at x = 0.8.

Using the first screen, the equation that
would need to be solved is 2x —5=3(x - 2).
Using the second screen, the y values are the
same when x=1.

Using the first screen, the equation that
would need to be solved is
—5(2x+4)=3x—"7. Using the second
screen, the y values are the same when
x=-1.

Answers a), b), and c) are the same. Let
f(x)=0 and solve for x.

4x-100=0
4x =100
x=25

The zero of the function, the x-intercept of
the graph of the function, and the solution to
f(x)=0are all 25.

30. Answers a), b), and ¢) are the same. Let

f(x)=0 and solve for x.

6x-120=0
6x=120
x=20

The zero of the function, the x-intercept of
the graph of the function, and the solution to
f(x)=0are all 20.

31. Answers a), b), and ¢) are the same. Let

f(x)=0 and solve for x.

330+40x=0
40x =-330
x=-8.25

The zero of the function, the x-intercept of
the graph of the function, and the solution to
f(x)=0are all -8.25.

32. Answers a), b), and ¢) are the same. Let

33.

f(x)=0 and solve for x.

250+45x=0

45x =250
50

9

The zero of the function, the x-intercept of
the graph of the function, and the solution to
f(x)=0are all -50/9.

Applying the intersections of graphs method
yields:
y, =14x-24

y, =27-3x

Inkerseckion
n=z

Y=1H
[-10, 10] by [-10. 30]

The solution is the x-coordinate of the
intersection point or x =3.
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66 CHAPTER 2 Linear Models, Equations, and Inequalities
34. Applying the intersections of graphs method 37. Applying the intersections of graphs method
yields: yields: Sv—1
y, =15x+4 y, =3x8 %= +2______/__.-/"'-d
; - 3x
yy=—-2
/T = :
Intersection Inkerseckion
n=-1 doIv=-1d ="y ¥=-&
[-10, 10] by [-30. 10] [-10, 5] by [-20, 10]
The solution is the x-coordinate of the The solution is the x-coordinate of the
intersection point or x =—1. intersection point. ¢t =—4.
35. Applying the intersections of graphs method 38. Applying the intersections of graphs method
yields: yields:
X 3(x—2)
Yy =4-= =
I: -.____a- . 6 f_ % 4
y,=5(x-4)+6
¥y, =3(x-38)
IE':'EI"EEE“I:II'I _
Intersection n=h =3
n=-t ¥=-z8
[-10, 10] by [-10, 10]
[-10, 5] by [-70, 10]
The solution is the x-coordinate of the
The solution is the x-coordinate of the intersection point or x=6.
intersection point or s =-5.
39. Applying the intersections of graphs method
36. Applying the intersections of graphs method yields:

yields:

y1=5(2_x+1)+5__,|"|: ___.-" ]

y, =5(x=2)

Interseckion
H="-Yy ¥Y=-2N

[-10, 5] by [-70, 10]

The solution is the x-coordinate of the
intersection point or x =—4 .

x+4

_...:...__...—:l:‘

-

Intersection |
b=l Y=.9166666

[-10, 10] by [-5, 5]

The solution is the x-coordinate of the

intersection point, which is t =4.25 = % .
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67

40. Applying the intersections of graphs method

41.

42.

yields:

X

¥=1.zBEEEEY
[7109 10] by [755 5]

The solution is the x-coordinate of the
19

intersection point, which is x=2.1= 5

A=P(+7t)
A=P+ Prt
A—-P=P—-P+Prt
A—P=Prt
A-P _Prt

Pt Pt
A-P A-P

——=r or r=——
Pt Pt

V =171'r2h
3

LCD:3
3(V):3(%ﬂﬁh]

WV =nr'h
3_V _ rth

T T

3—V2=h or h=3—V2
r r

1

43.

44.

5F—9C =160
5F—9C+9C=160+9C
5F=160+9C
5F _160+9C
55

qa—zm:5x+§

LCD:3

3@(a—2x»=3(5x+§)

12(a-2x)=15x+c¢

12a -24x=15x+c

12a —24x —15x=15x—-15x+c¢
12a-39x=c
12a-12a-39%x=c—12a
—39x=c—-12a

_c—12a
-39

= —_1 c—12a\ 12a-c
-1 -39 39

X or
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45. 48. 3x+2y=6
P d=sm—2m 2y=-3x+6
2 3x+6
LCD:2 = 5
P 3
2l —+ A4 |=2(5m—-2n .
(5 +4)-26m-2m y=-2x3

P+2A=10m—4n
P+2A4-10m=10m—4n—-10m
P+24-10m —4n

NORMAL FLOAT AUTO REAL RADIAN MP

—4 —4
P+2A—10m_n
—4
,_ P24 10m
-4 4 4 49. ¥’ +2y=6
nzs_m_ﬁ_é 2y:6—x2
2 4 2 )
_6—x
T
46. y—y =m(x—x) y=3>—lx2 or
Y= =mx—mx 2
Y=Y, +mx, = mx —mx, + mx, y=—%x2+3

Y=y tmx _ mx
m m NORHAL FLOAT AUTO REAL RADIAN HMP L .
U

xzy_yl + mx;
m
—10 10
47. 5x -3y =5 / \

=10

-3y=-5x+5
_ —5x+5
3 50. 4x>+2y=8
y=§x—§ 2y =—4x* +8
303 _ —4x" 48
=—
y=-2x"+4

NORMAL FLOAT AUTO REAL RADIAN MP

/ ]
i

10
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Section 2.1 Exercises

51.

52.

53.

Let y = 690,000 and solve for x.

690,000 = 828,000 — 2300x
~138,000 = —2300x
138,000
©-2300
x=60

After 60 months or 5 years the value of the
building will be $690,000.

Let C =20 and solve for F.

5F —9C =160
5F —9(20)=160
5F-180=160
5F =340

340

F=——=68
5

68" Fahrenheit equals 20" Celsius.

S = P(1+ )

9000 = P(1+(0.10)(5))
9000 = P(1+0.50)
9000=1.5P

P:M:6000
1.5

$6000 must be invested as the principal.

54.

5S.

56.

I=t-0.55(1-h)(t—58)

84.7 =88—0.55(1—/)(88—58)
84.7=88-0.55(1-17)(30)
84.7=88-16.5(1—h)
84.7=88-16.5+16.5h

84.7=71.54+16.5h

16.5h=13.2
132

165
h=0.8

A relative humidity of 80% gives an index
value of 84.7.

M =0.819W —3.214

41.52=0.819W -3.214

0.8191 =44.734
44734
0819

=54.620

The median annual salary for whites is
approximately $54,620.

Recall that 5F -9C =160. Let F=C, and
solve for C.

5C-9C=160
-4C =160

C=-40
Therefore, F' = C when the temperature is
—40°.
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57. Let f{x) = 8351.64, and calculate x. b. 20x-4000=0
20x =4000
8351.64 = 486.48x +3486.84
4000
486.48x =4864.8 x2 0 200
. 4864.8 10
486.48 Based on the model, producing and
selling 200 specialty golf hats will avoid
In the year 2020, 10 years after 2010, the a loss.
federal income tax per capita will be
$8,351.64. 61. Let y=4.29, and calculate x.
58. Let y =259.4, and solve for x. 132x+1000(4.29) =9570
259.4=0.155x+255.37 1320+ 4290=9570
259.4_2.55 3;+O 15.5 132x =3280
4-255.37=0.155x x_5280_40
4.03=0.155x T3
e 4.03
0.155 In the year 2020 (1980 + 40), the marriage
x=26 rate per 1000 population will be 4.29.
An x-value of 26 corresponds to the year 62. Let f{x) =29.44, and calculate x.
1996 (1970 + 26). The average reading
score was 259.4 in 1996. 29.44=-0.065x+31.39
0.065x=1.95
59. Let y = 3236, and solve for x.
1.95
x=—-=30
3236 = ~286.8x +8972 0.065
—5736=-286.8x In the year 2020 (1990 + 30), the percent of
‘e -5736 world forest area land will be 29.44%
—286.8
x=20 63. Note that p is in millions. A population of
320,000,000 corresponds to a p-value of
An x-value of 20 corresponds to the year 320. Let p =320 and solve for x.
2026 (2006 + 20). The number of banks
will be 3236 in 2026. 320=2.6x+177
320-177 =2.6x
60. a. Let P(x) =$8000, and calculate x. 143 =2.6x
8000 = 20x — 4000 o143
20 =12000 2.6
12000 X=3
x=———>=600
20

Based on the model, producing and
selling 600 specialty golf hats will result
in a profit of $8000.

An x-value of 55 corresponds to the year
2015 (1960 + 55). Based on the model, in
2015, the population is estimated to be
320,000,000.
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64.

65.

66.

Let D(x) = 12.88, and calculate x.

12.88=0.328x +6.32
6.56=0.328x
_ 656

X = =
0.328

An x-value of 20 corresponds to the year

2020 (2000 + 20). The total disposable

income for the U.S. is projected to be $12.88

billion in 2020.

a. Let H= 130, and calculate ¢.

130=-0.65x +143

-13=-0.65x
-13
x=———=20
—-0.65

A person 20 years old should have the
desired heart rate for weight loss of 130.

b. Let H= 104, and calculate .

104 =-0.65x +143

-39=-0.65x
x= ﬁ =60
-0.65

A person 60 years old should have the
desired heart rate for weight loss of 104.

When the number of females under 18 is
38,169,750, then y = 38,169.75. Let
y=138,169.75, and solve for x.

38,169.75=154.03x + 34,319
3,850.75=154.03x
3,850.75
xX=—"—
154.03
x=25

In the year 2025 (2000 + 25), the population
of females under 18 will be 38,169,750.

67.

68.

69.

Let y = 14.8, and solve for x.

14.8=0.876x+6.084
14.8-6.084=0.876x
8.716=0.876x

8.716
=

0876
x=9.94977 =10

An x-value of 10 corresponds to the year
1990 (1980 + 10). The model shows
that it was in 1990 that the number of
Hispanics in the U.S. civilian population
was 14.8 million.

Let y = 96, and solve for x.

96=1.36x+68.8
27.2=1.36x

27.2
xX=—

1.36
x=20

An x-value of 20 corresponds to the year
2020 (2000 + 20). Based on the model, the
U.S. population with internet access will
reach 96% in 2020.

Let y =20, and solve for x.

20=0.077x+14
6=0.077x
6

x =
0.077
x=78

An x-value of approximately 78 corresponds
to the year 2028 (1950 + 78). Based on the
model, the life expectancy at age 65 will
reach 20 additional years in 2028.
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70. Let y =9.43, and solve for x.

71.

72.

9.43=0.234x +6.856

2.574=0.234x
2,
=227
0.234

An x-value of 11 corresponds to the year
2021 (2010 + 11). The model indicates that
there will be 9.43 billion subscribers in
2021.

Let x represent the score on the fifth exam.

_92+86+79+96+x
5

90

LCD: 5

5(90):5(

450=353+x
x=97

92+86+79+96+x)
5

The student must score 97 on the fifth exam
to earn a 90 in the course.

Since the final exam score must be higher
than 79 to earn a 90 average, the 79 will be
dropped from computation. Therefore, if the
final exam scores is x, the student’s average
iS2x+86+96

4
To determine the final exam score that
produces a 90 average, let

2x+86+96
4
LCD:4

(2x+86+96)

90.

4 =4(90)

2x+86+96 =360

2x+182=360

2x=178
178

X=—=
2

89

73.

74.

75.

The student must score at least an 89 on the
final exam.

Let x = the company’s 1999 revenue in
billions of dollars.

0.94x =74
74

x=——0
0.94

x=78.723

The company’s 1999 revenue was
approximately $78.723 billion.

Let x = the company’s 1999 revenue in
billions of dollars.

4.79x=36
36
X=——
4.79
x=7.52

The company’s 1999 revenue was
approximately $7.52 billion.

Commission Reduction
=(20%)(50,000)
=10,000

New Commission
=50,000-10,000
=40,000

To return to a $50,000 commission, the
commission must be increased $10,000.

The percentage increase is now based on the
$40,000 commission.

Let x represent the percent increase from the
second year.

40,000x =10,000
x=025=25%
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76.

77.

78.

Salary Reduction

=(5%)(100,000)

=5000

New Salary

=100,000 - 5000

=95,000

To return increase to a $104,500 salary, the
new $95,000 must be increased $9,500. The

percentage increase is now based on the
$95,000 salary.

Let x represent the percent raise from the
reduced salary.

95,000x =9500

x= 9500 =0.10=10%
95,000

Total cost = Original price + Sales tax
Let x = original price.
29,998 = x + 6%x
29,998 = x +0.06x
29,998 =1.06x

29,998
x=

=28,300

Sales tax = 29,998 — 28,300 = $1698

Let x = total in population.

x 30
50 20

1000[ == |=1000( 22
50 20

20x =2500

0

The estimated population is 125 sharks.

79. A=P+ Prt
A—-P=P—P+ Prt
A—P=Prt
A-p_pnt

Pr Pr

A-P A-P
=t or t=

Pr Pr

80. A=P(+rt)
A —
1+rt

81.
A=P(1+rt)

A=P+ Prt
A—-P=P—P+ Prt
A—P=Prt

A-P _Prt

Pt Pt

—_—=r
Pt

32002000
2000(6)

1200 _1

=—=7
12000 10
r=.1=10%

82. A=P(+rt)
A —
1+rt
5888
1+.07(12)
P =$3200

83. L=-2

920 _ x
A2 .08
x:w=$613.33
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84 I, 1, 87. a. Since y = kx is the direct variation
e format, let y = B (BMI) and x = w
S (weight of person in kilograms).
4903.65 7845.84 B =kw
5 X 4
20=k(45), so k=—
x= M =8 ars ( ) 9
4903.65 Thus the constant of variation is 4/9.
b. Then 32= iA
85. Yes, the circumference of a circle varies 9
directly with the radius of a circle since the 2(3 2)=4
relationship fits the direct variation format 4
of y = kx, or in the case of a circle, C = 27r, A=T72
where the constant of variation is 2.
The woman would weigh 72 kilograms.
86. Since y = kx is the direct variation format,

let y = H (heat) and x = 4 (amount of
protein).
H=kA

32=k(1), so k=32
Then H =324
180=324
A=5.625

Thus the amount of proteins to be burned to
produce 180 calories is 5.625 grams.

88.

Since y = kx is the direct variation format,
let y = C (cost of land) and x = S (size of
land).

C=kS

172,800 = £(2500), so k =69.12
Then C = 69.12(5500)

C =380,160

Thus the cost of a piece of land that is 5500
square feet would be $380,160.
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Section 2.2 Skills Check 9. Using a spreadsheet program yields

1. No. The data points do not lie close to a 20

) . y=15x+25
Stralght line. o /
> 10
5

. . . . O T T T T T 1
2. Yes. The data points lie approximately in a 0 2 4 6 8 10

straight line.

3. Can be modeled approximately since not all 10. Using a spreadsheet program yields
points lie exactly on a line.

10
9 L 4
81 y=02821x+24284
4. Can be modeled exactly since all points line o1 ¢
up with a straight edge. 4
2 4 *
116 o
0 ‘ |
5. 0 5 10 15
y X
16 °
14 °
12
10 ° 11.
6 . A
4 [ ] 45 [ ]
2 s 35 .
0 1234567889 ’s .
[ ]
15 °
6 5 o
y — 3> X
0 4 8 12 16 20
o L)
7 . . .
5 ° b 12. Yes. The points appear to lie approximately
along a line.
3 o
L ]
11 o
o 1 3 ST X 13. Using a spreadsheet program yields
50, Y=2.419x-5571
40
. . 30
7. Exactly. The differences of the inputs and >0
outputs are constant for the first three. 10
0 - r
0 10 20 30
X

8. No. The differences for the inputs and
outputs are not constant. Also, a line will
not connect perfectly the points on the
scatter plot.
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14. £(3) =2.419(3)-5.571 19. Yi=-zH+8
=7.257-5.571
=1.686~1.7

£(5) =2.419(5)-5.571
=12.095-5.571 ¥=0 Y=g
=6.524~6.5

Yi=-1.5H+B8 ™

307
[ )

25+

204 ®

157 o* H=0 ¥=H
10+ L]
5] e The second equation, y=—-1.5x+8,is a
0 % 4 6 8 1012 14 16 better fit to the data points.
20. Y1=2.3H+Y4

16. Yes. The points appear to lie approximately
along a line.

17.

30 y=1.577x + 1.892 "=
25
20

> ¥i=2.1H+6 o

18. £(3) =1.577(3)+1.892

=4.731+1.892
=6.623=6.6 The first equation, y =2.3x+4, is a better

n=zk ¥=ro.k

fit to the data points.

£(5) =1.577(5)+1.892
=7.885 + 1.892
=9.777=9.8
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21.

a.

Exactly linear. The first differences are
constant.

Nonlinear. The first differences vary,
but don’t grow at an approximately
constant rate.

Approximately linear. The first
differences increase at a constant rate.

22. The difference between inputs is not

constant. The inputs are not equally spaced.

Section 2.2 Exercises

23.

24.

28S.

26.

a.

a.

a.

a.

Discrete. There are gaps between the
years.

Continuous. Gaps between the years no
longer exist.

No. A line would not fit the points on

the scatter plot. A non-linear function is
better.

NORMAL FLOAT AUTO REAL RADIAN MP .

No. A line would not fit the points on
the scatter plot.

No; increases from one year to the next
are not constant.

Yes; increases from one year to the next
are constant.

_1320-1000 320
©70-66 4
S—s5,=m(x-x,)

S —1000 = 80(x — 66)

S =80x—4280

80

Yes. There is a one unit gap between
the years and a constant 60 unit gap in
future values.

S = f(¢t) =60t +1000, where 60 is the

constant rate of change and (0, 1000) is
the y-intercept.
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27.

28.

a.

Fort =7, §(7)=60(7)+1000 =1420.
Thus the future value of this investment
at the end of the 7" year is $1420. This
is an extrapolation since the result is
beyond the original table values.

Discretely, since the interest payments
occur only at the end of the years.

Yes, the first differences are constant for
uniform inputs.

Two; two point are needed to find the
equation of any linear equation.

45-40 5
m= = —

99-88 11
D—d, =m(w-w)

D—40=—(w—88)
11
5

D=—w
11
For w =209,

Dziw
11
Dzi-209
11

D=95

A dosage of 95 mg would be needed for
a 209 pound patient.

Yes, the first differences are constant for
uniform inputs.

152-160 -8
T 30-20 10

Y=y =m(x—x)

3 =160 =—0.8(x — 20)

y=-0.8x+176

-0.8

29.

30.

a.

No, the first differences are not constant
for uniform inputs.

Using a graphing calculator and the
linear regression function, the equation
of the model will be y =0.328x+6.316.

Let x =23,
y=0.328x+6.316

3=0.328(23) +6.316
y=7.544+6316

1 =13.86

The total disposable income in 2023 in
projected to be $13.86 billion.

Using a graphing calculator and the
linear regression function, the equation
of the model will be y = 6.39x+169.86.

No; the differences are not constant for
uniform inputs.

Let x=38,
y=6.39x+169.86

3 =6.39(8) +169.86
y=51.12+169.86

3 =220.98

The net expenditures in 2023 in
projected to be $220.98 billion.

Let y=208.2,
1 =6.39x+169.86

208.2=6.39x +169.86
38.34=6.39x
x=6
The net expenditures will reach $208.2
billion in the year 2021 (2015 + 6).
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31. a. Using a graphing calculator yields
NORMAL FLOAT AUTD REAL RADIAN MP .

32,

33.

a.

a.

75,000

=l 15
—400

Using a graphing calculator and the
linear regression function, the equation
of the model will be
y=2375x+39,630..

The slope is 2375; the average annual
wage is expected to increase $2375 per
year.

Using a graphing calculator and the
linear regression function, the equation
of the model will be
y=4.594x+77.130.

NORMAL FLOAT AUTO REAL RADIAN MP .

300

s |

The slope is 4.594; the consumer price
index is expected to increase by
approximately $4.59 per year.

Using a graphing calculator and the
linear regression function, the equation
of the model will be

¥ =0.465x+16.696.

Let x=17,
y=0.465x+16.696

1 =0.465(17) +16.696
1 =7.905+16.696
y=24.601

34.

a.

The percent of U.S. adults with diabetes
in 2027 in projected to be 24.6%.

FEr 7 Fav F? il
Sth|orauls @ |

/

/

Intersection
wci 30, 9763 yciil.
FAIN KAl AUTD FUNC

1 Fev
- E alali}

s &
Trace[Regraph|M

[0, 50] by [0, 40]

According to the graph, in the year
2041, the percent of U.S. adults with
diabetes will be 31.1%.

Using a graphing calculator and the
linear regression function, the equation
of the model will be
y=18.962x+321.509.

NORMAL FLOAT AUTO REAL RADIAN MP .

910

el

The model is a good fit.

Let x=17,
y=18.962x+321.509

y=18.962(17) +321.509
y=322.354+321.509

y=643.863

The metric tons of carbon monoxide
emissions in 2027 is projected to be
643.9.
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3s.

d. Let y=776.6,

a.

y=18.962x +321.509
776.6 =18.962x +321.509
455.091=18.962x
x=24
The metric tons of carbon dioxide

emissions will reach 776.6 in the year
2034 (2010 + 24).

Using a graphing calculator yields

NORMAL FLOAT AUTO REAL RADIAN MP .

Using a graphing calculator and the
linear regression function, the equation
of the model will be

v =1.890x+247.994.

NORMAL FLOAT AUTO REAL RADIAN HP .
400

SN

UD 55
The model is a good fit.
Let x=32,

3 =1.890x + 247.994
3 =1.890(32) +247.994
y = 60.48 + 247.994

y=308.474
The U.S. population for residents over

age 16 in 2042 in projected to be
308.474 million.

e.

36. a.

37. a.

Let y=336.827,
y=1.890x +247.994

336.827 =1.890x +247.994
88.833=1.890x

x=47
The U.S. population for residents over
age 16 will reach 336.827 million in the
year 2057 (2010 + 57).

Using a spreadsheet program yields
U.S. Population Projections

_y =2.920x + 265.864

N w £ (o)} D
o o o o o
o o o o o

Population, Millions

N
o
o

o

20 40 60 80 100 120
Years past 2000

o

f(65)=455.7 . The projected

population in the year 2065 is 455.7
million.

In 2080, x = 80. The population is
predicted to be 499.5 million people,
fairly close to the value in the table.

Using a graphing calculator yields

NORMAL FLOAT AUTO REAL RADIAN MP .

23,000

b. y=579 +9410
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38.

a.

HORHAL FLOAT AUTO REAL RADIAN HP
23,000

e 20

It appears to not be a good fit.

Using a graphing calculator yields

NORHAL FLOAT AUTO REAL RADIAN HP

y=1.731x + 54.087

Let x =35,
y=1.731x+54.087

3 =1.731(35) + 54.087
= 60.585+54.087

y=114.672

The number of individuals in the U.S.
civilian non-institutional population 16
years and older who are non-White or
Hispanic in 2035 is projected to be
114.7 million.

NORHAL FLOAT AUTO REAL RADIAN HP
160

It appears to be a good fit.

Using a graphing calculator yields

NORHAL FLOAT AUTO REAL RADIAN HP
25

A

NORHAL FLOAT AUTO REAL RADIAN MP

It appears to be a good fit.

Let x=72,
y=0.077x+13.827

y=0.077(72) +13.827
y=5.544+13.827

1 =19.371

The additional years of life expectancy
at age 65 in 2022 is projected to be 19.4
years.

T Fer

73 & BANEAG T
¥ f=|Zoon|Tr-ace [Rearaph [Math|Draw| = f? i

:Intersectinn
%Ci 93,1558 yciZl,
HHIN FHD AT FONT

[70, 100] by [15, 35]
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According to the graph, in the year 2043 According to the graph, in the year
(when x = 93), the additional life 2036 (when x = 86), the size of the U.S.
expectancy at age 65 will be 21 years. workforce will be 182.5 million.

40. a. Using a graphing calculator yields
41. a. y=0.297x+2.043

NORHAL FLOAT AUTO REAL RADIAN HP
- b. Using a graphing calculator yields
[ o
i god . : NORMAL FLOAT AUTOD REAL RADIAN HP
[ a
[ o 2
L a
Y o
-10—L 125
0 /
—27] 4
b. y=1.377x+ 64.068
=y
c. It appears to be a good fit.
20

c. The slope of the equation is
approximately 0.3 percentage points per
year.

42. a. Using a graphing calculator yields

NORMAL FLOAT AUTO REAL RADIAN HP
110
It appears to not be a good fit. e ?
d. Let x=95, - 0 "
y=1.377x+64.068 L, :
v =1.377(95) + 64.068 M et 10
y=130.815+64.068
v =194.883 b. y=0.587x+43.145
The size of the U.S. workforce in 2045
is projected to be 194.9 million. c.

T Fev | F&w [F7 T
¥ fm=|Z000|Trace[fear aph [Hath|Oraw|» f

= ,

17_Few | F:

s ET
e 110
(e B phED 182.5
HCi D0, ci '
i . It appears to be a good fit.

[70, 100] by [170, 190]
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43.

a.

Let x=101,
y=0.587x+43.145

1=0.587(101) +43.145
1 =59.287+43.145

y=102.432
The number of men in the workforce in

2051 is projected to be 102.432 million.

Let y=99.5,
y=0.587x+43.145

99.5=0.587x+43.145
56.355=0.587x

x=96
The number of men in the workforce is
expected to 99.5 million in the year
2046 (1950 + 96).

Using a graphing calculator yields

NORMAL FLOAT AUTO REAL RADIAN MP .

=N 110

y=0.0715x +2.42

NORMAL FLOAT AUTO REAL RADIAN MP .

10

It appears to be a good fit.

44.

a.

Let x=157,
y=0.0715x+2.42

3 =0.0715(57) +2.42
y=4.0755+2.42

y =6.4955
The total world population 2007 was 6.5
billion people.

Let y =10,
y=0.0715x+2.42

10=0.0715x+2.42
7.58=0.0715x

x=106
The total world population is expected
to be 10 billion people in the year 2056
(1950 + 106).

y = 486.5x +3487

Let x=10,
y=486.5x + 3487

y =486.5(10) + 3487
y = 4865 + 3487
y=8352

The income tax per capita in 2020 is
projected to be $8352.

Let y=10,784
y=486.5x+3487
10,784 = 486.5x + 3487
7297 = 486.5x
x=15
The income tax per capita is expected to

be $10,784 in the year 2025 (2010 +
15).
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45. a. y=138217x+97.867

b. Let x=28,
y=138.217x+97.867

y=138.217(28) +97.867
y=3870.076 +97.867

v =3967.943

The expenditures for health care in the
U.S. in 2018 is projected to be
$3967.943 billion.

c. Let y=4659
y=138.217x+97.867

4659=138.217x+97.867
4561.133=138.217x

x=33
The expenditures for health care is
expected to be $4659 billion in the year
2023 (1990 + 33).
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Section 2.3 Skills Check

1.

To determine if an ordered pair is a solution
of the system of equations, substitute each
ordered pair into both equations.

a.

For the first equation, and
the point (2,1)

2x+3y=-1
2(2)+3()=4+3=7

For the second equation, and
the point (2,1)

x—4y=-6
2)-41)=2-4=-2

The point (2, 1) works in neither
equation, thus is not a solution of the
system.

For the first equation, and
the point (—2,1)
2x+3y=-1
2(-2)+3(1)=—4+3=-1
For the second equation, and
the point (—2,1)

x—4y=-6
(-2)-4(H)=-2-4=-6

The point (—2,1) works in both of the

equations, thus is a solution of the
system.

2. To determine if an ordered pair is a solution
of the system of equations, substitute each
ordered pair into both equations.

For the first equaton, and
31
the point (—, ——
point (,~—)
4x-2y=7
3 1
4(=)-2(——)=6+1=7
(2) (2)
For the second equaton, and
3 1
the point (=, ——
point (7, =~ =)
2x+2y=—4

—2(%) + 2(—%) =—3-1=—4

The point (%, —%) works in both of the

equations, thus is a solution of the
system.

For the first equaton, and
1 3
the point (—, ——
point (=,~—)
4x-2y=17
1 3
4(=)-2(->)=2+3=5
(2) (2)
For the second equaton, and
1 3
the point (—,——
point (,=)
—2x+2y=-4

—2(%) + 2(—%) =—1-3=—4

o1 :
The point (5, —%) works in only one of

the equations, thus is not a solution of
the system.
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3. Applying the substitution method

y=3x—-2andy=3-2x
3-2x=3x-2
3-2x-3x=3x-3x-2
3-5x=-2
3-3-5x=-2-3
—Sx=-5

x=1

Substituting to find y
y=3(1)-2=1

(1,1) is the intersection point.

Applying the elimination method
3x+2y=5 (Eql)
{5x—3y=21 (Eq2)
9x+6y=15 3x(Eql)
{10x—6y=42 2%(Eq2)
19x =57
T
Substituting to find y
3(3)+2y=5
9+2y=5
2y=—4
y=-2

X 3

(3,-2) is the intersection point.

Applying the intersection of graphs method,
fory=3x—12andy=4x+2

A

Interseckion
=-1y Y=-EYy

[-30, 30] by [-100, 20]
The solution for #5 is(—14,-54).

Solving the equations for y
2x—4y=6

—4y=-2x+6
_ —2x+6

and

3x+5y=20

5y=-3x+20
_ —3x+20
==

3
=——x+4
4 5

Applying the intersection of graphs method

Interseckion
H=E

=1
[-10, 10] by [-10, 10]

The solution is(5,1).
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7. Solving the equations for y
4x-3y=—4

-3y=-4x-4
—4x—-4

Applying the intersection of graphs method

Interseckion
H=-ErfiyzHE IY=.E71Y4yzHEF

[-10, 10] by [-10, 10]

The solution is (—0.5714,0.5714) or

8. Solving the equations for y

Sx—6y=22
—6y=-5x+22
_ —Sx+22
J/—_—6

5 11

=—X——
Y= T3

and
4x—-4y=16
—4y=-4x+16
_ —4x+16
)’—_—4
y=x—-4

Applying the intersection of graphs method

Inkerseckion
Ea

=-2
[-10, 10] by [-10, 10]

The solution is (2,-2).

0 {2x+5y:6 (Eq1)

T |x+2.5y=3 (Eq2)
2x+5y=6 (Eq 1)
{—2x—5y=—6 ~2x(Eq 2)
0=0

There are infinitely many solutions
to the system. The graphs of both
equations represent the same line.
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11.

6x+4y=3 (Eql)
{3x+2y=3 (Eq2)

6x+4y=3 (Eq 1)
{—6x—4y =-6 —2x(Eq 2)
0=-3

There is no solution to the system. The
graphs of the equations represent parallel
lines.

x=5y+12
{3)6 +4y=-2
Substituting the first equation
into the second equation
3(5y+12)+4y=-2
15y+36+4y=-2
19y+36=-2
19y =-38
y=-2
Substituting to find x
x=5(-2)+12
x=-10+12
x=2
The solution is (2,-2).

12.

2x=3y=2
{y =5x—-18
Substituting the second equation
into the first equation
2x-3(5x—-18)=2
2x—15x+54=2
—13x+54=2
—13x=-52
x=4
Substituting to find y
2(4)-3y=2
8§-3y=2
-3y=-6
y=2
The solution is (4,2).
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13. 2x—-3y=5
Sx+4y=1
Solving the first equation for x
2x—-3y=5
2x=3y+5
. 3y+5
2
Substituting into the second equation

5(3y2+5 )+ 4y=1

2[5(3y+5 )+ 44 =2[1]
2

15y+25+8y=2

23y+25=2

23y =-23

y=-1

Substituting to find x

2x-3(-1)=5

2x+3=5

2x=2

x=1

The solution is (1,—1).

14.

15.

4x—-5y=-17

Ix+2y=-7
Solving the first equation for x
4x-5y=-17
4x=5y-17
Lo Sy—-17

4

Substituting into the second equation

3(5)/;17]_’_2)}:_7

4|:3(Sy;17)+2y:|=4[—7]

15y—51+8y=-28
23y —-51=-28

23y =23

y=1

Substituting to find x
4x—5(1)=—17
4x-5=-17

4x=-12

x=-3

The solution is (—3,1).

x+3y=5 (Eql)
{2x+4y=8 (Eq2)
—2x—-6y=-10 —-2x(Eq 1)
{2x+4y=8 (EqZ)
—2y=-2
y=1
Substituting to find x
x+3(1)=5
x+3=5
x=2
The solution is (2,1).
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18.
4x—-3y=-13 (qu) 3x+3y=5 (qu)
S5x+6y=13 (Eq2) 2x+4y=8 (Eq2)
8x—6y=-26 2(Eq 1) -12x-12y=-20 —-4x(Eq1)
5x+6y=13 (Eq2) 6x+12y=24 3%(Eq2)
13x=-13 —6x=4
x=-1 42
Substituting to find x —§ _ 3
4(=1)=3y=-13 Substituting to find y
—4-3y=-13 3(—§)+3y:5
—3y=-9
_3 -2+3y=5
- L 3y=7
The solution is (—1,3). ;
y=§
The solution is (—E,Z)
5x+3y=8 (Eq1) 33
2x+4y=8 (Eq2)
-10x-6y=-16 —-2x(Eq1) 19.
10x+20y =40 5%(Eq2) 03x+04y=24 (Eql)
14y =24 S5x=3y=11 (Eq2)
y—ﬁ—g Ix+12y="72 30x(Eq1)
14 7 20x—-12y =44 4x(Eq2)
Substituting to find x 205 =116
2x+4(2)=8 _ﬁ_é‘
7 x= =
29
7[2x +(ﬁ )]:7[8] Substituting to find y
7 5(4)-3y=11
14x=8 3y=-9
14 7

The solution is (4,3).
.. (412

The solution is | —,— |
77
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20.

21.

22.

8x—4y=0 (qu)
{0.5x+0.3y:2.2 (Eq2)
24x-12y=0 3x(Eql)
{20x+12y=88 40><(Eq2)
44x =88
x=2
Substituting to find y
8(2)-4y=0
16-4y=0
—4y=-16
y=4
The solution is (2,4).

3x+6y=12 (Eql)
{4y 8=-2x (Eq2)
3x+6y=12 (Eql)
{2x+4y 8 (Eq2)
—6x—12y =-24 —2x(Eq 1)
{6x+12y:24 3x(Eq 2)
0=0

Infinitely many solutions. The lines are the
same. This is a dependent system.

{6)/ 12=4x (Eq1)
10x-15y=-30 (Eq2)
{—4x+6y—12 (Eq1)
10x-15y=-30 (Eq2)
{—20x+30y=60 5x(Eq1)
20x—30y =—60 2x(Eq2)
0=0

Infinitely many solutions. The lines are the
same. This is a dependent system.

24.

25.

{6x—9y:12 (Eq1)
3x—45y=-6 (Eq2)
6x—9y=12 (Eq 1)
{—6x+9y=12 —2x(Eq 2)
0=24

No solution. Lines are parallel. This is an
inconsistent system.

4x—-8y=35 (Eql)

6x—-12y=10 (Eq2)

12x—-24y =15 3><(qu)

-12x+24y=-20 —2x(Eq2)
0=-5

No solution. Lines are parallel. This is an
inconsistent system.

y=3x-2
y=5x—-6
Substituting the first equation

into the second equation

3x-2=5x-6
-2x—-2=-6
—2x=-4
x=2

Substituting to find y
y=3(2)-2=6-2=4
The solution is (2,4).

Copyright ©2017 Pearson Education, Inc.



92 CHAPTER 2 Linear Models, Equations, and Inequalities

26.

27.

y=14x-12
Substituting the first equation

{ y=8x—-06

into the second equation
8x—-6=14x-12
—6x=-6

x=1

Substituting to find y
y=14(1)-12

y=2

The solution is (1,2).

4x+6y=4
{ x=4y+8
Substituting the second
equation into the first equation
4(4y+8)+6y =4

16y+32+6y =4

2y+32=4

22y=-28
28 14

T T

Substituting to find x

x=4 _14 +8
11

56 88 32
- — =
11 11 11

The solution is 2,—E .
11" 11

28.

29.

3x—4y=7
Substituting the first equation

{y=4x—5

into the second equation
3x—4(4x—5):7
3x-16x+20=7
—-13x=-13

x=1

Substituting to find y
y=4(1)-5

y=-1

The solution is (1,—1).

2x-5y=16 (Eql)
{6x—8y=34 (Eq2)
—6x+15y=-48
{6x—8y=34 (Eq 2)
Ty=—14
y=-2
Substituting to find x
2x-5(-2)=16
2x+10=16
2x=6
x=3
The solution is (3,-2).
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30.

31.

{4x—y=4

6x+3y=15
12x -3y =12
6x+3y=15
18x=27
27 3
X=—=—
18 2
Substituting to find y
3
4 = |-y=4
6-y=4
y=2

The solution is (%,2 )

3x=7y-1
{4x+3y=11
3x-Ty=-1
{4x+3y=11
—12x+28y =4
{12x+9y:33
37y =37
Y—E—
Substituting to find x
3x-7(1)=-1
3x=7=-1
3x=6
x=2
The solution is (2,1).

1

(Eq1)
(Eq2)
3x(Eq 1)
(Eq 2)

32.

33.

34.

5x=12+3y (Eql)
3x—5y=8 (Eq2)
5x=3y=12 (Eql)
3x—5y=8 (Eq2)
-15x+9y=-36 -3x(Eq1)
15x—25y =40 5%(Eq2)
16y =4
_ 4 _ 1
YT Tl6 4

Substituting to find x

5x—3(—l)= 12
4

5x+i=12
4

4(5x+3):4(12)
4
20x+3=48
20x =45
45 9
X=—=—
20 4
The solution is 2,—1.
4 4

{4x—3y=9 (Eq1)
8x—6y=16 (Eq2)
—8x+6y=-18 —-2x(Eq 1)
{8x—6y=l6 (Eq 2)
0=-2

No solution. Lines are parallel.

5x—4y=8 (Eq 1)
{—15x+12y=—12 (Eq 2)

15x-12y =24 3><(Eq 1)
{—15x+12y=—12 (Eq2)
0=12

No solution. Lines are parallel.
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Section 2.3 Exercises

3s.

36.

R=C
76.50x = 2970 + 27x
49.50x =2970

2970

X =
49.50
x=60

Applying the intersections of graphs method
yields x=60.

IEE-ar':-a-:I:i-:-n

[-10, 100] by [-10, 10,000]

Break-even occurs when the number of units
produced and sold is 60.

R=C
89.75x=23.50x+1192.50
66.25x=1192.50

1192.50
x=

66.25
x=18

Applying the intersections of graphs method
yields x=18.

—

Interseckion™—
n=18 Y=1ig1E.E

[-10, 100] by [-1000, 5000]

Break-even occurs when the number of units
produced and sold is 18.

37.

38.

39.

R=C

15.80x =8593.20 + 3.20x

12.60x =8593.20
~8593.20

12.60
x=682

Break-even occurs when the number of units
produced and sold is 682.

R=C

136.50x = 9661.60 + 43.60x
92.90x = 9661.60
~9661.60

92.90
x=104

Break-even occurs when the number of units
produced and sold is 104.

a.

{p+2q =320 (Eq1)
p—8q=20 (Eq2)
4p+8q=1280 4x(Eq 1)
{p—8q=20 (Eq2)

5p=1300

)4 =@=260

The equilibrium price is $260.

b. Substituting to find ¢
260—-8¢ =20
—8q =-240
= %:O =30
The equilibrium quantity occurs when

30 units are demanded and supplied.
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40.

41.

a.

b. For the drug Ritalin, let

Let p =60 and solve for g. x,=0,y,=7.7, andx, =11y, =6.9.

Supply function

Y=y _69-77
Then, = =-0.073

60=5¢g+20 X, — X, 11-0
5q=40 Since x, =0, y, is the y-intercept.
q=8 Thus the equation is y =-0.073x +7.7,
Demand function representing the market share for
60=128-4¢ Ritalin as a linear function of time.
—4g =—-68

—68 c. To determine the number of weeks past
q= Y =17 the release date when the two market

shares are equal, set the two linear
When the price is $60, the quantity equations equal, and solve for x. Thus,
. . ) 0.69x+2.4=-0.073x+7.7
supplied is 8, while the quantity
demanded is 17. 0.763x=5.3

x=6.946 = 7 weeks
Equilibrium occurs when the demand

equals the supply,
5q+20=128-4q 42. Equilibrium occurs when the demand equals
9 +20=128 the supply,
9¢ =108 50.50 +.80g =400—.70¢q
108 1.50g =349.50

=7 ~12 =233
Substituting to calculate p Substituting to calculate p
p=5(12)+20=80 p=50.50+.80(233)=5$236.90

When the price is $236.90, 233 units are

When the price is $80, 12 units are produced and sold. This level of production

produced and sold. This level of and price represents equilibrium.
production and price represents _ )
equilibrium. 43. The populations will be equal when the two

equations are equal,
0.293x +157.8454 =1.73x + 54.094

For the drug Concerta, let 103.7514=1.437x
x,=0,y,=24, andx, =11y, =10. x=72
y,—y, 10-2.4 In the year 2072 (ZQOO +72) .is \yhen the
Then, x2 —xl = -0 =0.69 White, non-Hispanic population is projected
2 1

_ _ _ to be the same as the remainder of the
Since x, =0, y, is the y-intercept. population.

Thus the equation is y =0.69x + 2.4,
representing the market share for

Concerta as a linear function of time.
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44. Applying the intersection of graphs method 46. a.

For the first birth, let

______-—-'_‘ x,=1970,y,=22.1, and x, =2010,y, = 25.5.
a 25.5-22.1

: L] “ y2 — yl
Then, = =0.085

— Y, —x 20101970
Intersection Yo =m-x)

1 — — —
A=1B.71485% Y¥=E3 :6191a6 y—22.1=0.085(x—1970)
0. 501b 10. 100 y—=22.1=0.085x-167.45
[0, 507 by [10. 100] 3=0.085x— 14535
The solution is (18.715,53.362). In representing the median age at
1979, the percent of male students giving first birth as a function
enrolled in college within 12 months of of year.

high school graduation equaled the

percent of female students enrolled in

college within 12 months of high school

graduation. b.

For the first marriage, let
x,=1970,y, =20.9, and x, = 2010, y, =26.1.
26.1-20.9

45. y,, =0.224x+9.0 (the % of Hispanics)
v, =0.057x+12.3 (the % of blacks)

Y=y

Setting the first equation equal Then, xz ~ x: = 5010-1970 0.13
to the second equation, solve for x: Y=y =m(x-x)
0.224x+9.0=0.057x+12.3 $-20.9=0.13(x - 1970)
167x=3.3 y—20.9=0.13x - 256.1
=23 _1976~20 y=0.13x—235.2

167 representing the median age for
Thus, 20 years after 1990, in the year 2010, women at first marriage as a function
the percent of Hispanics in the U.S. civilian of year.

non-institutional population equaled the
percent of blacks.

c. To determine the crossover point, set the
two linear equations found in the two
previous parts equal, and solve for x.
Thus,
0.085x—145.35=0.13x-235.2

89.85=0.045x

x=1996.7 =1997
No; the approximation is not the same
point as when the actual crossover
occurred.
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47.

48.

49.

Let 4 = the 2016 revenue, and
let / = the 2013 revenue.

{h+21= 2144.9 (Eq1)
h—-1=1355 (Eq2)
h+20=2144.9 (Eq 1)
{2}1—21:271 2x(Eq 2)
3h=2415.9

Lo 28159 oo s

Substituting to calculate /
805.3-1=135.5

~1=-669.8

1=669.8

The 2013 revenue is $669.8 million, while
the 2016 revenue is $805.3 million.

Let [ = the low stock price, and let 4 = the
high stock price.

h+1=835  (Eq1)
{h—l:21.88 (Eq 2)
2h=105.38

105.38

h= =52.69

Substituting to calculate /
52.69+1=283.5

[=30.81
The high stock price is $52.69, while the
low stock price is $30.81.

a. x+y=2400

b. 30x

c. 45y

d. 30x+45y=284,000

{x+y:2400 (Eq 1)
30x+45y=84,000  (Eq 2)
-30x-30y=-72,000 -30x(Eq 1)
{30x +45y=284,000  (Eq 2)
15y =12,000

_ 12,000

15
Substituting to calculate x

x+800=2400
x=1600

=800

The promoter needs to sell 1600 tickets
at $30 per ticket and 800 tickets at $45
per ticket.

x+y=500,000

10%x or 0.10x

12%y or 0.12y

0.10x+0.12y =53,000

x+y=500,000 (Eq 1)
{0.10x+0.12y=53,000 (Eq 2)

~0.10x - 0.10y =—50,000 —0.10x ( Eq 1)
{0.10x+0.12y=53,000 (Eq 2)
0.02y =3000

=390 _ 150,000
0.02

Substituting to calculate x
x+150,000 = 500,000
x=350,000

$350,000 is invested in the 10%
property, and $150,000 is invested in the
12% property.

Copyright ©2017 Pearson Education, Inc.



98 CHAPTER 2 Linear Models, Equations, and Inequalities

51. a.
Let x = the amount in the safer account, and

let y = the amount in the riskier account.

x+=100,000 (Eq 1)
{0.08x+0.12y =9,000 (Eq 2)

—0.08x - 0.08y = 8,000 —0.08x (Eq 1)
{0.08x+0.12y =9,000 (Eq 2)
0.04y =1000

= % = 25,000

Substituting to calculate x
x+25,000=100,000
x=175,000

b. $75,000 is invested in the 8% account,
and $25,000 is invested in the 12%
account. Using two accounts minimizes
investment risk.

52. a.
Let x = the amount in the safer fund, and

let y = the amount in the riskier fund.

x+y=152,000 (Eq 1)
{0.10x+0.14y=5,720 (Eq 2)
~0.10x-0.10y = 5,200 ~0.10%(Eq 1)
{0.10x+0.14y=5,720 (Eq 2)
0.04y =520
520

=222 213,000
Y004

Substituting to calculate x
x+13,000=52,000
x=39,000

Thus, $39,000 is invested in the 10% fund,
and $13,000 is invested in the 14% fund.

53.

Let x = the amount in the money market fund,

and let y = the amount in the mutual fund.
x+y=250,000 (Eq 1)

{0.066x +0.086y=.07(x+y) (Eq 2)

66x+86y =70x+70y 1000x(Eq 2)

16y =4x

4dy=x

Then substituting 4y for x in Eq 1, gives

4y +y=250,000

5y =250,000

y=50,000

Substituting to calculate x

x+50,000=250,000

x=200,000

Thus, $200,000 is invested in the money
market fund, and $50,000 is invested in the
mutual fund.
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54.

55.

Let x = the amount in the money market fund,

and let y = the amount in the mutual fund.

x+y=300,000 (Eq 1)
{0.062x+0.092y=.076(x+ ) (Eq 2)
62x+92y =76x+76y 1000x(Eq 2)
16y =14x
LT

16 8

oo T . .
Then substituting gx for y in Eq 1, gives

X +%x =300,000

8x+7x=2,400,000
15x=2,400,000
x=160,000

Substituting to calculate y

y= %(1 60,000) = 140,000

Thus, $160,000 is invested in the money
market fund, and $140,000 is invested in the
mutual fund.

Let x = the amount (cc's) of the 10% solution,

and let y = the amount (cc's) of the 5% solution.

x4+ y =100 (cc's of the final solution)
0.10x +0.05y = 0.08(100)

{10x+5y=800

—5x—-5y=-500
Then using the elimination method
5x =300

x =60 cc's of the 10% solution
Substituting to calculate y

¥ =40 cc's of the 5% solution

Thus, 60 cc’s of the 10% solution should be
mixed with 40 cc’s of the 5% solution to get
100 cc’s of the 8% solution.
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56.
Let x = the amount (cc's) of the 16% solution,

and let y = the amount (cc's) of the 6% solution.

{x + =200 (cc's of the final solution) (Eq 1)

0.16x+0.06y = 0.12(200) (Eq2)

16x + 6y = 2400 100x(Eq 2)
{—6x—6y:—1200 —-6x(Eq 1)
Then using the elimination method
10x =1200

x =120 cc's of the 16% solution
Substituting to calculate y
y =80 cc's of the 6% solution

Thus, 120 cc’s of the 16% solution should be mixed with 80 cc’s of the 6% solution to get 200 cc’s of
the 12% solution.

57.
Let x = the number of glasses of milk,

and let y = the number of 1/4-pound
servings of meat.

Then the protein equation is:

8.5x+22y=69.5 (Eq 1)
and the iron equation is:
0.1x+3.4y=7.1 (Eq2)

85x+220y =695 10x(Eq 1)
{1x+34y=71 10x(Eq 2)
—85x—2890y =-6035 —85x(Eq 2)
-2670y =-5340

-5340

Y= 2670

Substituting to calculate x
8.5x+22(2)=69.5
8.5x+44=69.5
8.5x=25.5

25.5

x=——=3
8.5

Thus, 3 glasses of milk and 2 servings of meat provide the desired quantities for the diet.

Copyright ©2017 Pearson Education, Inc.



CHAPTER 2 Section 2.3

101

58.

59.

Let x = the amount of substance A, and
let y = the amount of substance B.
Nutrient equation:
6%x +10%y =100%
{ x+y=14 (qu)
0.06x+0.10y =1 (Eq2)
—0.06x—0.06y =—0.84
0.06x+0.10y =1 (Eq2)
0.04y=0.16
_0.16 4

Y7004
Substituting to calculate x

x+4=14
x=10

The patient needs to consume 10 ounces of
substance A and 4 ounces of substance B to
reach the required nutrient level of 100%.

To find when the percent of those enrolled

equals that of those not enrolled, set the

equations equal to each other and solve for
x. Then find the percent by substituting into

either one of the original equations.

—0.282x+19.553 =-0.086x +13.643
—0.196x =-5.91

x =30.153, the number of years after
the year 2000, during the year 2031.
Substituting to calculate y:
y=-0.282(30.153)+19.553
y=11%

It is estimated that in the year 2031, the

percent of young adults aged 18 to 22 who

use alcohol will be the same for those

enrolled in college as for those not enrolled

in college. That percent will be 11%.

~0.06x(Eq1)

Let x = the amount of the 30% solution, and

let y = the amount of the 15% solution.
x+y=45

Medicine concentration:

30%x +15%y =20%(45)

x+y=45 (Eql)
{0.30x+0.15y =9 (Eq2)
-0.30x-0.30y =—13.5 -0.30x(Eq1)
0.30x+0.15y=9 (Eq2)
-0.15y=-4.5

—4.5

y=m=30
Substituting to calculate x
x+30=45
x=15

The nurse should mix 15 cc of the 30%

solution with 30 cc of the 15% solution to

obtain 45 cc of a 20% solution.

Lithh =58

a. Demand function: Finding a linear

model using L, as input and L, as output

yields p= —%q +155.

Linkeg
J=ax+hb
a=-.9
b=155
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62.

b. Supply function: Finding a linear model
using L3 as input and L, as output yields

1
=—q+350.
p 4(]

LinkReg
u=g3x+h
a=.23
b=5A

c. Applying the intersection of graphs
method

Interseckion
H=1iyn Y=HE

[0, 200] by [-50, 200]

When the price is $85, 140 units are
both supplied and demanded.
Therefore, equilibrium occurs when the
price is $85 per unit.

L1 LE L= i
FOTE | 400 YOO
YOO 200 OO
GO0 0 1z00
Lity =286

Demand function: Finding a linear
model using L; as input and L, as output

yields p= —%q +600 .

LinReg
u=ax+h
a=".0
bh=6B80A

63.

Supply function: Finding a linear model
using L3 as input and L, as output yields

—l +0 or —l
P=74 pP=74
Linkeg

u=gx+h

a=.5
b=A

Applying the intersection of graphs method

i:nt-zrs-zcti-:-nua-uuu-uua-m-u
H=a0n Y=200

[0, 800] by [~100, 800]

When the price is $300, 600 units are both
supplied and demanded. Therefore
equilibrium occurs when the price is $300
per unit.

Let x = the number of years after 62.
750x =1000(x — 4)

750x =1000x — 4000

—250x =—-4000

x=16

When the person is 78 (62 +16) is the age

when the social security benefits paid would
be the same.
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64. 20%x+5%y =15.5%(x+y)
0.20x+0.05y =0.155x +0.155y
0.045x=0.105y
0.045x _ 0.105y

0.105 0.105
3
7 7

Therefore, the amount of y must

equal % of the amount of x.

Ifx=7,y=%(7)=3.

The 5% concentration must be increased by

3 cc.

65. a. 300x+200y=100,000

b. x=2y
300(2y)+200y =100,000
800y =100,000

_ 100,000

800
Substituting to calculate x

x=2(125)=250

=125

There are 250 clients in the first group

and 125 clients in the second group.

66. The slope of the demand function is

Y=y 350-300 _ 50 -1
x,—x, 800-1200 —400 8

Calculating the demand equation:
y=y=m(x=x)

y—350:%1(x—800)
-1
y—350=?x+100
-1
b% =§x+450 or

p=_§1q+450

Likewise, the slope of the supply function is
m=22"N _ 280-385 -—-105 3

x,—x,  700—1400 —700 20

Calculating the supply equation:
Y=n =m(x—x,)

3
y—280—2—0(x—700)
y—280=ix—105

20
yzix+175 or

20

3
== g+175
P=244

To find the quantity, g, that produces
market equilibrium, set the equations equal.

-1 3
—g+450=—g+175
g 207

LCD:40

40( =L g +450 |=a0[ 2 g 4175
8 20

—5¢ +18,000 = 6 + 7000
~11g =-11,000
11,000

=1000

To find the price, p, at market equilibrium,
solve for p.

p= %1(1000) +450 =325

Thus, the market equilibrium point is (1000,
325). Ifthe price per unit is $325, both
supply and demand will be 1000 units.
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67. The slope of the demand function is To find the price, p, at market equilibrium,
y,—y _ 10-60 =50 -1 solve for p.

X,—x, 900—400 500 10

m=

p=—(700)+10
Calculating the demand equation: 70

y_ylzm(x_xl) p:2(10)+10
-1 p=30
-10=—(x-900
y=10=—( )
-1 700 units priced at $30 represents the
y-10= Ex +90 market equilibrium.

-1
=—x+100 or
T

-1
=—qg+100
p 10(1

Likewise, the slope of the supply function is
med2 TV 30-50 _ 20 2
x,—x, 700-1400 700 70

Calculating the supply equation:
y=n :m(x_xl)

y—30==—(x—-700)

To find the quantity, ¢, that produces market
equilibrium, set the equations equal.

-1 2
—qg+100=—qg+10
10q 70q

1 2
70[ L4 +100 |=70( 24 +10
(10" ) (70" )

~7q +7000 =2q +700
~9¢=-6300

g= -6300 ~700
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Section 2.4 Skills Check Graphically:
1. Algebraically: v, =4x+5 y, =2x+6
6x—1<11+2x
4x-1<11
4x<12 Intgrsection
12 H=E v ¥=7
x<—
-5, 5] by [-5, 15
<3 [-5,5]by [ ]
_ 2x+6 <4x+5 implies that the solution
Graphically:

region is x > 5

v £ 26| Tr ace Rearaph|sth Draul» ¢ |i7 1
_ The interval notation is | —,o |.
y, =11+2x 2
The graph of the solution is:
yz = 6x - 1 <! | | 1 | | L L . L L
i RIS SRR D
MAIN FAD AUTD FUNC
[0, 10] by [-5, 20] 3. Algebraically:
6x —1<11+2x implies that the solution 4(3x ~2)<5x-9
region is x < 3. 12x—8<5r—9
The interval notation is (—c,3]. Tr<—1
. Tx -1
The graph of the solution is: 3 < -
D e e e ]3 —t+—+—> x< —l
-8 -6 —4 2 0 2 4 6 8 7
. Graphically:
2. Algebraically: ¥, = 4(x— Z)E ll,l ‘-.__,-'
2x+6<4x+5 et . i
—2x+6<5
—2x<-1
—2x _ -1 . o .
——>— (Note the inequality sign switch)
-2 =2 Inkerseckion
| w=-1y42BE7L I¥=-8.7142BR
x> 5

[-5, 5] by [-25, 5]
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4(3x—2)<5x—9 implies that the solution

region is x < o

The interval notation is (—oo,—%}.

The graph of the solution is:

1
7
1
|

0 2 4 6 8

el

-8 —6 —4 -2

4. Algebraically:

5(2x—-3)>4x+6
10x-15>4x+6
6x—15>6
6x>21

Graphically:

y,=4x+6

¥, =5(2x-3)

Intersection
=:t A

¥=20
[-10, 10] by [-5, 35]

5(2x—3)>4x+6 implies that the solution

. 7
region 1s x > 5

The interval notation is (%, oo )

The graph of the solution is:

5. Algebraically:

4x+1<—%x+5

5(4x+1)<5(—%x+5]

20x+5<-3x+25
23x+5<25
23x<20
20

xX<—
23

Graphically:
y, =4x+1

3
y,=——x+5

Interseckion
n=.BeBEREZE IY=4.47H2E0D

[-10, 10] by [-10, 10]

4x+1< —%x + 5 implies that the solution
region is x < —.
s 23

The interval notation is (—oo,% )

The graph of the solution is:

20

23
L . L L AN
T T T T 7

Il
T
6 4 -2 0 2 4 6 8

-
<
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6. Algebraically: 7. Algebraically:
PR x=5 18
3 2 5
6 4x—L |<6[ 2+ 10 222 |<10[ 18
2 3 2 5
24x-3<-12+2x 5(x—5)<2(18)
22x-3<-12 5x—-25<36
22x<-9 S5x<6l
9 61
XS —— —
> x<
Graphically: Graphically:

18

s | .

: x—=5
f-—'f: yl =
[ 2
Inkerseckion
n=lizz L ¥Y=2.6

y2:

Interseckion
R= - H0B0308 |¥= -2 1ZEZ6EY

[-10, 20] by [-10, 10]
[-10, 10] by [-10, 10]

x=3 < 18 implies that the solution

4x— 1 <2+X implies that the solution 2

2 3 region is x < —.
region isxé—%. > 61
The interval notation is (—oo,?).

. . 9
The interval notation is (—oo,—Z:l.
The graph of the solution is

The graph of the solution is: 6

5

_9 < T T t + T T T T 3 >
22 -6-4-2 0 2 4 6 8 1012 14

- L 11 | | | | |
5 -3 101 3 5
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8. Algebraically:

x-3 16
4 3
12 x=3 <o 16 16
4 3
3(x—3)<64
3x-9<64
3x<73
73
x<—
Graphically: 16
; Vv, =—
3 g
.-'__-_. X—
[ Y=
i 4

Intersection
WMoZY BEEEEE YR ZEIIIIET

[-10, 30] by [-10, 10]

x—3
4

region is x < ER

< 16 implies that the solution

The interval notation is (—oo,%?’ )

The graph of the solution is:

- L L L L L L
< T T T T

T T T T
-4 0 4 8 12 16 20 24 28

9. Algebraically:

1

3(x-6
M St

)>10 —12

5(3(x—6))=2(2x)-120

15 x 6 >4x-120
15x—90>4x-120
11x-90>-120
11x>-30
30

x>-—=
11

Graphically: 3(x—6)

-yl=
:?'.-%Ji
C  ——s

2
—— T

Intersection [
R=-2.2PEPERE IY=-1z00001

[-10, 10] by [-35, 15]

3(x- 6) 2x
T_

region is x = TE

—12 implies that the solution

The interval notation is [—%, oo )

The graph of the solution is:

A
Y

Copyright ©2017 Pearson Education, Inc.



CHAPTER 2 Section2.4 109

10. Algebraically:

2(x—4) >3—x—8
3 5

PECNEEN

10x—-40=9x-120
x=>-80

Graphically:

Interseckion
=-g0" Y=-Eg

[-90, ~70] by [-60, —50]

2(x—4) 3x

3
region is x = —80.

The interval notation is [—80,0).

The graph of the solution is:

> 5 8 implies that the solution

11. Algebraically:

22x-2.6>6-08x
3.0x—2.6>6
3.0x>8.6
.86
3.0
x>2.86

X

Graphically:
¥, =22x-26

y, =6-0.8x

Interseckion
n=Z.BeeBBE? |Y=2.70BEEGS

[-10, 10] by [-10, 10]

2.2x—2.626—0.8x implies that the solution
region is x > 2.86.

The interval notation is [2.83,00).

The graph of the solution is:

! | ] l ] Il !
T T T T T 1 U

| .
T T
-8 -6 -4 -2 0 2 4 6 8

2.86
L
T

. Algebraically:

3.5x-6.2<8-0.5x
4x<14.2
r< 14.2

4
x<3.55

Graphically:

y, =3.5x-6.2

Inkerseckion

=:.EE ¥Y=h8.22Fk
[-10, 10] by [-10, 10]

3.5x—6.2 <8-0.5x implies that the solution
region is x <3.55.

The interval notation is (—ee,3.55].
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The graph of the solution is:

3.55
1
|

L Il L L L L L | 13
T T T T T T T T T

T T
-5 -3 -1 0 1 3 5

13. Applying the intersection of graphs method
yields: )
Y, =Tx+3 Iu"l

y, =2x-17

Intersection |
n=-z ¥=-11

[-10, 10] by [-30, 10]

7x+3 < 2x—7 implies that the solution
region is x < —2.

The interval notation is (—eo,—2).

14. Applying the intersection of graphs method
yields:

y, =3x+4
]

-
Intgrseckion
=z /Ay

[-10, 10] by [-10, 30]

3x+4<6x—5 implies that the solution
region is x = 3.

The interval notation is [3,00).

15. To apply the x-intercept method, first
rewrite the inequality so that zero is on one
side of the inequality.
5(2x+4)26(x-2)

10x+202>6x—-12
4x4+32=0

16.

Let f(x) =4x+32, and determine
graphically where f'(x) = 0.

f(x)=4x+32

-] ]
n=-8 Y=n

[-10, 10] by [-10, 10]

f(x)=0 implies that the solution
region is x = —8.

The interval notation is [—8,0).

To apply the x-intercept method, first
rewrite the inequality so that zero is on one
side of the inequality.

-3(x-4)<2(3x-1)
—3x+12<6x-2

-9x+14<0
Let f(x) =—-9x +14, and determine

graphically where f'(x) < 0.

f(x)=-9x+14

-] ]
H=1.EEEEECH |Y=0

[-10, 10] by [-10, 10]

/f(x) <0 implies that the solution
region is x >1.5.

The interval notation is (%,oo )
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17. a. The x-coordinate of the intersection
point is the solution. x =-1.

b. (—e,—1)

18.a. x=10
b. (—°,30]

c. Nosolution. f(x) is never less than

h(x).

19. 17<3x-5<31
17+5<3x-5+5<31+5

22<3x<36

22 _3x 36

—_— < —<—
3 3 3

23x<12
3

The interval notation is [%, 12 )

20. 120<20x—40<160
120+40<20x—40+40<160+40
160 <20x <200
8<x<10

The interval notation is (8,10].

21. 2x+126 and 2x+1<21
6<2x+1<21
5<2x<20

<x<10

and x<10

3
2

xZé
2

The interval notation is [%,10].

22.

23.

16x—8>12 and 16x—8<32
12<16x—8<32
20<16x<40
20 16x 40
16 16 16
5 5
—<x<—
4 2

5 5
x>—and x<—
4 2

The interval notation is (%,%]

3x+1<-7 and 2x-5>6
Inequality 1

3x+1<-7

3x<-8

x<——
3

Inequality 2
2x-5>6
2x>11

11
x>—
2

8 11
x<—— and x>—
3 2

Since “and” implies that these two
inequalities must both be true at the same
time, and there is no set of numbers where
this occurs, there is no solution to this
system of inequalities.
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24, 6x—2<-5o0r 3x+4>9

25.

Inequality 1
6x—-2<-5
6x<-3

x<——

Inequality 2
3x+4>9
3x>5

5
x>=
3

xS—l orx>§
2 3

Since “or” implies that one or the other of
these inequalities is true, the solution for this
system, in interval notation, is

I

Ex—226—2x or %x—122x—2
4 3

Inequality 1

42x—2 >4(6—2x
e

3x-82=224-8x
11x=32
x2 2

11
Inequality 2

3(§x—1)23(2x—2)
2x—-326x—-6
—4x=-3

3

x<—

4

xZ2 or xSE
11

26. 1

Since “or” implies that one or the other of
these inequalities is true, the solution for this
system, in interval notation, is

3 32

—oo,— |U| —,°
(=3 5=)

2
—x—-3<5x or =x—-5>6x
2 5
Inequality 1
2(%x—3)< 2(5x)

x—6<10x
-9x<6

xX>——
3

Inequality 2
5(§x—5)> 5(6x)
2x—25>30x
—28x>25

X<——
28
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27. 37.002<0.554x —2.886<77.998
37.002+2.886<0.554x—2.886+2.886<77.998 +2.886
39.888<0.554x <80.884
39.888 < 0.554x < 80.884

0.554  0.554  0.554

72<x <146

The interval notation is [72,146].

60+88+73+65+x
< <

5
70< 2865” <80

286+ x

28. 70 80

5(70)35( Js 5(30)

350<286+x <400
350-286<286—286+x<400-286
64<x<l114
The interval notation is [64,114).
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Section 2.4 Exercises 33.
Position 1 income =3100
29. a. V'=12,000 —2000¢ Position 2 income = 2000 + 0.05x, where x
b. 12,000 — 20007 < 8000 represents the sales within a given month.
The income from the second position
¢. 12,000 —2000z = 6000 will exceed the income from the
first position when
30.a. p=0.1 2000+ 0.05x >3100
0.05x>1100
b. Considering x as a discrete variable 1100
representing the number of drinks, then o 0.05
if x > 6, the 220-Ib male is intoxicated. x>22,000
When monthly sales exceed $22,000, the
31. F<32 second position is more profitable than the
9 first position.
EC +32<32
2C <0 34. Original value =(1000)(22)=$22,000
> C<0 Adjusted value = 22,000 —(22,000)(20%)
=22,000-4400
A Celsius temperature at or below zero =17,600

degrees is “freezing.” .
& & Let x = percentage increase

17,600 +17,600x >22,000

32. €100 17,600x > 4400
é(1?—32)2100 £ > 2400
9 17,600
9[§(F—32):|29[100] x>0.25
? x>25%
5F -160=>900
5F >1060 The percent increase must be greater than

F>212 25% in order to ensure a profit.

A Fahrenheit temperature at or above 212
degrees is “boiling.”
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3S.
Let x = Stan's final exam grade.

S78+69+92+81+2xS
6
6(80)S6(78+69+92+81+2x

6
480<320+2x<534
480-320<320-320+2x<534-320
160<2x<214
160 2x 214

P Gl Qi
2 2 2

80=<x<107

80 &9

)s 6(39)

If the final exam does not contain any bonus
points, Stan needs to score between 80 and
100 to earn a grade of B for the course.

36. Let x = John's final exam grade.
S78+62+82+2xS
5
5(70)s5(78+62;82+2x)35(79)
350<222+2x<395
128<2x<173
128 _2x _173
2 2 2
64 <x<86.5

70 79

John needs to score between 64 and 86.5 to
earn a grade of C for the course.

37. p<27

—1.873t+60.643 <27
1.873t <33.643

<18

From the year 2018 (2000 +18) is when the
percent of 12" graders who have ever used
cigarettes is projected to be below 27 %.

38.a. »>1000

0.97x +128.3829 21000
0.97x=871.6171
> 871.6171

097
x >898.57 or approximately x >899

Old scores greater than or equal to
899 are equivalent to new scores greater
than or equal to 1000.

1400

~

-~

0| H=BIB.EP43Z _¥=1000 . ]1400
0

39. Letx=age after 70.
2000(x +4) < 2640x
2000x + 8000 < 2640x
8000 < 640x
12.5<x

From age 82.5 (70 + 12.5) is when the social
security benefits would be more for a person
that delayed their benefits until age 70.

40. If x is the number of years after 2000, and if
y = 1.36x +68.8, then the percent of
households in the U.S. with Internet access
greater than 89 is given by:

1.36x+68.8>89
1.36x>20.2
x 214.85 =15 years after 2000

Therefore, 15 years from 2000 is 2015 and
after.
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41.

42.

43.

Let x represent the actual life of the

HID headlights.

1500 -10%(1500) < x <1500 +10%(1500)
1500-150<x <1500+150

1350<x <1650

Remember to convert years into months.
4(12)< y<6(12)
48<0.554x—-2.886<72
48+2.886<0.554x —2.886+2.886 <72+ 2.886
50.886 < 0.554x < 74.886
50.886 < 0.554x < 74.886
0.554 0.554 0.554
91.85198556 < x <135.1732852
or approximately, 92 < x <135
Thus, the prison sentence should be between 92 months and 135 months.

If x is the number of years after 2010, and if
y=2375x + 39,630, then the average annual
wage of U.S. workers will be at least
$68,130 is given by:

2375x+39,630 > 68,130
2375x = 28,500
x 212 years after 2010

Therefore, 12 years from 2010 is 2022 and

after. b.
NORHMAL FLOAT AUTO REAL RADIAN HP .
CALC INTERSECT |
44. a. 3? - v
y=250
28.5x+50.5=250
28.5x=199.5
x= 1995 C':I:nt'erse'ctic'm St 10
28.5 53-? Yo :
x=7

Thus, the number of doctorates
employed was below 250.
employed was 250 seven years

after the year 2000, in the year 2007.
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45. a. Since the rate of increase is constant, the

equation modeling the value of the
home is linear.
m = Vo=
Xy =X

~270,000-190,000

- 4-0

_ 80,000

4

=20,000

Solving for the equation:
y—y =m(x—x)
»—190,000 = 20,000(x —0)
»—190,000 = 20,000x
»=20,000x+190,000

y>400,000
20,000x + 190,000 > 400,000
20,000x > 210,000

S 210,000

20,000

x>10.5
2010 corresponds to
x=2010-1996 =14.
Therefore, 11< x<14.
Or, y > 400,000
between 2007 and 2010, inclusive.

The value of the home will be greater
than $400,000 between 2007 and 2010.

Since the housing market took such a
down turn in the last year or so, it does
not seem reasonable that this model
remained accurate until the end of 2010.

46.

47.

48.

49.

Cost of 12 cars =(12)(32,500) = 390,000
Cost of 11 cars =(11)(32,500)=357,500
Let x = profit on the sale of the 12"car.
(5.5%)(357,500) + x > (6%)(390,000)
19,662.50+ x > 23,400

x=3737.50

The price of the 12" car needs to be at least
32,500+ 3737.50=36,237.50 or $36,238.

P(x)>10,900
6.45x — 2000 > 10,900
6.45x >12,900

6.45
x>2000

A production level above 2000 units will
yield a profit greater than $10,900.

P(x) > 84,355
~40,255+9.80x > 84,355
9.80x >124,610
124610

9.80
x>12,715.30612

Rounding since the data is discrete:
x>12,715

The number of units produced and sold
should exceed 12,715.

P(x)=0
6.45x-9675>0
6.45x 29675
5 9675

x_—
6.45
x 21500

Sales of 1500 feet or more of PVC pipe will
avoid a loss for the hardware store.

Copyright ©2017 Pearson Education, Inc.



118 CHAPTER 2 Linear Models, Equations, and Inequalities

50.

51.

54.

Generating a loss implies that
P(x)<0

-40,255+9.80x<0

9.80x < 40,255
40,255

X<——

9.80
x<4107.653061

Rounding since the data is discrete:
x <4108

Producing and selling fewer than 4108 units
results in a loss.

Recall that Profit = Revenue — Cost.
Let x = the number of boards
manufactured and sold.
P(x)=R(x)-C(x)

R(x)=489x
C(x)=125x+345,000
P(x)=489x —(125x +345,000)
P(x)=489x—125x—345,000
P(x)=364x—-345,000

To make a profit, P(x) > 0.
364x—345,000>0

245< y <248
245<0.155x+244.37 < 248

245-244.37 <0.155x +244.37 - 244.37 < 248 —244.37

0.63<0.155x<3.63

0.63 0.155 3.63
< x<
0.155 0.155 0.155
4.06<x<23.42

52.

53.

Considering x as a discrete variable yields 4 < x < 23.

T <85
0.43m+76.8<85
0.43m<8.2

< 8.2

m<
0.43
m<19.06976744 or approximately,

m<19

The temperature will be at most 85°F for the
first 19 minutes.

Since at least implies greater than
or equal to, H(x)>14.6. Thus,
0.224x+9.0>14.6
0.224x2>5.6

5.6

x>
0.224
x=>25

Thus, the Hispanic population is at least
14.6%, 25 years after 1990, on or after the
year 2015

From 1974 (1970 + 4) until 1993 (1970 + 23), the reading scores were between 245 and 248.
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55. If x is the number of years after 1990, and if

56.

y=138.2x + 97.87, then the expenditures for
health care will exceed $4658.5 billion is
given by:

138.2x+97.87 > 4658.5
138.2x > 4560.63
x >33.0002 = 33 years after 1990

Therefore, 33 years from 1990 is after 2023.

Since "at least" implies greater than
or equal to, B(x)>13.44. Thus,
0.057x+12.32>13.44
0.057x2>1.14

S 114

x>
0.057
x=>20

Thus, the percent of blacks is at least
13.44%, 20 years after 1990, on or after the
year 2010.
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Chapter 2 Skills Check

1. a.
3x+22=8x-12

3x—8x+22=8x—-8x—12
—5x+22=-12
—5x+22-22=-12-22
—5x=-34
—Sx 34
5 5
_34_

X =6.8
5

b. Applying the intersection of graphs
method yields x =6.8.

e

Intersgckion=—
n=e.B [ ¥Y=he,

[-5, 15] by [-10, 60]

20x-7)=5(x+3)—x
2x—14=5x+15—-x
2x—14=4x+15
2x—4x—-14=4x-4x+15
—2x-14=15
—2x—14+14=15+14
—2x=29
—2x 29
2 2

2

x= =-14.5
2

Applying the intersection of graphs
method yields x=-14.5.

-

Inkerseckinn J
=-i4y.t =-hz

[-20,10] by [-50, 10]

=2 g X
5 3

LCD: 15

15(§3:32—x)=15(8—5)
5 3

3(3(x—2))-15x=120-5x
3(3x—6)—15x:120—5x
9x—18—15x=120-5x
—-6x—-18=120-5x

—-1x—-18=120

—1x =138

x=-138

Applying the intersection of graphs
method yields x=-138.

Inkcrscckion :E
=-1z=H ¥=EY i

[-250, 10] by [-10, 100]
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a. b. Applying the intersection of graphs
6x+5 5(2-x) method yields x=52/51=1.0196.
2 3
6x+5 10-5x
2 3
LCD: 6
6(6x+5):6(10—5x)
2 3
Inkerseckion
3(6x+5)=2(10-5x) fn=1.0196078 I¥Y=43137e5E

18x+15=20-10x
18x+15+10x=20-10x+10x

[-10,10] by [-10, ~10]

28x+15=20
28x+15-15=20—15 6. a.
- 3.259x —198.8546 = —3.8(8.625x +4.917)
x =
3.259x —198.8546 = —32.775x —18.6846
5
x=2=0179 36.034x =180.17

x=5

b. Applying the intersection of graphs ) ) )
method yields x=5/28~0.179. b. Applying the intersection of graphs
method yields x =5.

Inkerseckinn L
n=APEE I IY=E ORI ﬁﬂ?”“ﬁi*"

¥=-1Bz.BE06

~10,10] by [-10,-10
[ 1by [ ] [-10, 20] by [-200, —150]

430 —g(x—g) 7x-105=0
3 1 2 1 7x=105
4 3 379 x=15
LCD: 36 .
b. The x-intercepts of the graph are the
36(3_x - l): 36(1 - gx + l) same as the zeros of the function.
3
27x—12=36-24x+4 c. Solving the equation f(x)=01is the
51x=52 same as finding the zeros of the function and
57 the x-intercepts of the graph.
x=—=1.0196
51
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8. 12.
SOIVe fory: NORMAL FLOAT AUTO REAL RADIAN HP
2
Pla—y)=1+ n
3
m
Pa—-Py=1+ ? OE / 11
—Py=1+%—Pa L
_Py:(3+m—3Pa)
3 13. No. The data points in the table do not fit
_(3+m—-3Pa the linear model exactly.
y = ——
—3P
14.

9. Solve fory: 3x+2y=0 (Eql)
4x-3y=6 2x—y=17 (Eq2)
—3y=-4x+6 3x+2y=0 (Eq1)
poHxH6_Ax=6 4x-2y=14 2x(Eq2)

-3 3
4 Tx=14
y=3%=2 x=2
Substituting to find y
NORMAL FLOAT AUTO REAL RADIAN MP 3 2 2 _ 0
. (2)+2y=

6+2y=0
i / 2y=—6
10 1 o
/I/ The solution is (2,-3).
10
10.

HORMAL FLOAT AUTO REAL RADIAN HP
20

11. y=2.8947x-11.211
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15, |3x+2y=-3 (Eq1) 18.
N2x—3y=3 (Eq2) {2x+3y=9 (Eq1)
—-x—-y=-2 Eq2
9x+6y=—9 3% (Eq1) Y (Fg2)
4x—6y=6 2%(Eq2) {2X+3y=9 (Eq1)
13x =-3 2x-2y=—4 2x(Eq2)
x=— y=
13 Substituting to find x
Substituting to find y 2x+3(5)=9
3(_i)+2y=_3 2x+15=9
13 2x=-6
2 __39 x=-3
13 30 13 The solution is (-3,5).
2y=—"—
T
15
y:—— 19.
13 2x+y=-3 (qu)
The solution is (——,—1—;). 4x-2y=10 (Eq2)
4x+2y=—6 2x(Eql)
4x-2y=10 (Eq2)
L6 —4x+2y=-14 (Eql) 8x =4
2x—y=7 (Eq2) 1
xX=—
—4x+2y=-14 (Eq1) 2
4x-2y=14 2x(Eq2) Substituting to find y
0=0 2(%)+y=—3
Dependent system. Infinitely
many solutions. I+y=-3
y=-4
.. (1
' —6x+4y=10 (Eq1) The solution is 5,—4.
" |3x-2y=5 (Eq2)
—-6x+4y=10 (Eql)
6x—4y=10 2x(Eq2)
0=20

No solution. Lines are parallel.
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20. Algebraically:

3x+8<4-2x
5x+8<4
S5x<—4

x<—i=—0.8
5

Graphically:

y, =3x+38

y,=4-2x
Intersection
n=-.g'

[-10, 10] by [-10, 10]

Graphically:

X
y,=—+2
5

Inkerseckion
n=.B9zEERLY IY=2.17BE1Y

[-10, 10] by [-10, 10]
1 _x T
3x ——<—+2 implies that the
2 5
solution is x < é
28

The interval notation is (—w,z—z].

22. Algebraically:

3x+8 <4 —2x implies that the 18<2x+6<42
L 4 18-6<2x+6-6<42—-6
solution is x < ——.
5 12<2x<36
The interval notation is (—oo, 4 ) 12 < 2x < 36
S 272 2
6<x<18
21. Algebraically: Graphically:
[ y=42
3x— 1 <Xi2 S Rl

275 j e
L y=2x+
10( 3x -~ |<10[ £ 42 i
2 5

- y=18
30x-5<2x+20 -r"f/f

i
28x—5<20 =
28x<25
5,257 by [-10, 50
xS%zO.S% =5, 251 by [ ]

18 <2x+6 <42 implies that the

solution is 6 < x < 18.
The interval notation is [6,18).
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Chapter 2 Review Exercises

23. a.

24.

Yes. As each amount borrowed
increases by $5000, the monthly
payment increases by $89.62.

b. Yes. Since the first differences are
constant, a linear model will fit the data
exactly.

C. Car Loans

y =0.018x +0.010
600 -
500 -
400 -
300 -
200 -
100 -

0 T T T 1

0 10000 20000 30000 40000
Amount Borrowed

Monthly Payment

Rounded model:
P=f(4)=0.0184+0.010
Unrounded model:
f(A4)=0.0179244+0.010

a. Using the linear model from
part ¢) in problem 23:
/(28,000)=0.018(28,000)+0.010
=504.01

The predicted monthly payment on a car
loan of $28,000 is $504.01.

b. Yes. Any input could be used for 4.

c. £(A4)<500
0.017924 4 +0.010 < 500
0.017924 4 < 499.99
< 499.99

"~ 0.017924
A<27,895.00

The loan amount should be less than or
equal to $27,895.00.

28S.

26.

27.

28.

2.158=0.0154x+1.85

0.308=0.0154x

x=20

x =20, and the year is 2030 (2010 + 20).

f(x)=4500
0. m=22 =895—455 :440 _44
x,—x  250-150 100
The average rate of change is
$4.40 per unit.

y=y=m(x-x)
y—455=44(x—150)
y—455 = 4.4x — 660
y=4.4x—205
P(x) = 4.4x 205

b. Profit occurs when P(x) > 0.
4.4x-205>0
4.4x>205

=20 465009 ~ 47
4.4

The company will make a profit when
producing and selling at least 47 units.

a. Letx =monthly sales.
2100 =1000 + 5%2x
2100=1000+0.05x

1100 =0.05x
x= 1100 =22,000
0.05

If monthly sales are $22,000, both
positions will yield the same monthly
income.

b. Considering the solution from part a), if
sales exceed $22,000 per month, the
second position will yield a greater
salary.
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29.

30.

31.

Original Cost =24,000x12 = 288,000

Desired Profit =10%(288,000) = 28,800
Revenue from 8 sold cars, with 12% avg profit
=8(24,000+12%x24,000)
=8(24,000+2,880)=215,040

Solve for x where x is the selling price

of the remaining four cars.

The total Revenue will be 215,040 + 4x.

The desired Profit = Revenue — Cost

28,800 = (215,040 + 4x)— 288,000

28,800 =4x—-"72,960

4x=101,760

e 101,760

=125,440

The remaining four cars should be sold
for $25,440 each.

Let x = amount invested in the safe account,
and let 420,000 — x = amount invested in
the risky account.
6%x +10% (420,000 — x) = 30,000
0.06x +42,000—-0.10x =30,000
—0.04x =-12,000
e —12,000
—-0.04
x=300,000

The couple should invest $300,000 in the
safe account and $120,000 in the risky
account.

_13-7 6
T90-70 20
y=7=0.3(x-70)
y=7=03x-21
y=03x-14

a. m 0.3

b.

NORMAL FLOAT AUTO REAL RADIAN MP .

15

80
5

c. Yes; the points do fit exactly.

d. letx=78.
y=0.3(78)-14
y=234-14
y=94

The annual rate of return on a donation
at age 78 will be 9.4%.

e. lety=124.
12.4=0.3x-14
26.4=0.3x
x =88

A person that is 88 years old can expect
a 12.4% annual rate of return on a
donation.

32. Profit occurs when R(x) > C(x).
500x > 48,000+ 100x
400x > 48,000
x>120

The company will make a profit when
producing and selling more than 120 units.

33.a. P(x) =564x—(40,000+64x)
= 564x — 40,000 — 64

=500x—40,000

b. 500x-40,000>0
500x > 40,000
x >80
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34.

3s.

36.

a.

a.

a.

There is a profit when more than 80
units are produced and sold.

y+15,000x =300,000
y=300,000-15,000x
300,000-15,000x <150,000
—15,000x < —150,000

x>10

After 10 years, the property value will
be below $150,000.

p =-1.873t+60.643

let # =20 (2020 — 2000).
p =-1.873(20) + 60.643
p=-37.46+60.643
p=23.183

The model predicts that in the year
2020, the percent of 12™ graders who
have ever used cigarettes will be 23.2%.
This is extrapolation because it goes
beyond the given data.

y=0.0638x+15.702

NORMAL FLOAT AUTO REAL RADIAN MP .

£(99) =0.0638(99) +15.702
=22.018

In 2049 (1950 + 99), the average woman
is expected to live 22 years beyond age
65. Her life expectancy is 87 years.

d. y>84-65=19
0.0638x+15.702>19
0.0638x > 3.298

3.298

0.0638
x>51.69
In 2002 (1950 + 52) and beyond, the
average woman of age 65 is expected to
live more than 84 years.

x>

37. a. y=0.0655x+12.324

b.

NORMAL FLOAT AUTO REAL RADIAN HP .

c. g(130) =0.0655(130)+12.324
=8.515+12.324
=20.839 = 20.8

In 2080 (1950 + 130), a 65-year old
male is expected to live 20.8 more years.
The overall life expectancy is 86 years.

A life expectancy of 90 years translates

into 90 - 65 = 25 years beyond age 65.

Therefore, let g(x) =25.

0.0655x+12.324 =25

0.0655x =25-12.324

0.0655x=12.676

o 12.676
0.0655

=193.527=194

In approximately the year 2144 (1950
+194), life expectancy for a 65 year old
male will be 90 years.
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38.

39.

a.

a.

A life expectancy of 81 years translates
into 81-65=16 years beyond age 65.
g(x)<16

0.0655x+12.324<16
0.0655x<3.676
< 3.676

x<
0.0655
x<56.1

Since 1950 + 56 = 2006, the average
male could expect to live less than 81
years prior to 2007.

13201000 320
-~ 70-66 4
3 —1000 = 80(x — 66)
y—1000=80x—-5280
3 =80x — 4280

for 66 <x <70

80

NORHAL FLOAT AUTO REAL RADIAN HP

EBI 000

This would be an exact model.

Using a graphing calculator and the
linear regression function, the equation
of the model will be
y=7225x-3751.94

for 62<x<70

40.

HORHAL FLOAT AUTO REAL RADIAN HP

c. This would be an approximate model.

a.
NORMAL FLOAT AUTO REAL RADIAN HP

b. y=0.209x-0.195

NORMAL FLOAT AUTO REAL RADIAN HP

The line seems to fit the data points very
well.
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41. y>6.25
132x +1000(6.25) > 9570
132x + 6250 > 9570
132x >3320
x>25.15=25

1 <3.63
132x +1000(3.63) < 9570
132x +3630 < 9570

132x < 5940

x <45

The marriage rate with be between 3.63 and
6.25 during the years between 2005 (1980 +
25) and 2025 (1980 + 45).

42. a. No; the age and heart rates do not both
have constant changes.

b. »y=-0.652x+142.881

¢. Yes; the age and heart rate both have
constant increments. The function will be
y=-0.65x+143.

43. Let3(12)<x<5(12) or
36 <x<60. Years converted to months.
Then
0.554(36)—2.886 < y <0.554(60) — 2.886.
Therefore, 17.058 <y <30.354. Or,
rounding to the months that include
this interval, 17 < y <31.

The criminal is expected to serve between
17 and 31 months inclusive.

44.

45.

Let x = the amount in the safer fund, and

y = the amount in the riskier fund.

X+ =240,000 (Eq1)
0.08x +0.12y = 23,200 (Eq2)
~0.08x—0.08y = 19,200 ~0.08x(Eq1)
0.08x +0.12y = 23,200 (Eq2)

0.04y =4000

3 =3900 _ 160,000
0.04

Substituting to calculate x
x+100,000 = 240,000
x =140,000

They should invest $140,000 in the safer
fund, and $100,000 in the riskier fund.

Let x = number of units.
R=C

565x =6000+325x
240x = 6000

x=25

25 units must be produced and sold to give a
break-even point.
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46.

47.

Let x =dosage of Medication A, and
let y = dosage of Medication B.
6x+2y=252 (Eql)
ez (Eq2)
Solving (Eq2) for x yields
3x=2y
2

x==
3y

Substituting
2
6(§y)+ 2y =252

4y+2y=252

6y=252

y=4.2

Substituting to calculate x
2

x=§(4.2)

x=2.8

Medication A dosage is 2.8 mg while
Medication B dosage is 4.2 mg.

Let p =price and ¢ = quantity.

3¢+ p =340 (Eq1)
{—4q +p=-220 (Eq 2)
—3q¢—1p=-340 —1x(Eq1)
{—4(] +1p=-220 (Eq2)
—7q=-560
q= ﬂ =80
-7

Substituting to calculate p
3(80)+ p =340

240 + p =340

p=100

Equilibrium occurs when the price is $100,

and the quantity is 80 pairs.

48. Let p =price and g = quantity.

q
=—+38 Eql
P=1s (Eq1)
10p+¢=1500 (EqZ)
Substituting

10[ L +8 |+4=1500
10

q+80+¢=1500

2g =1420

qg=710

Substituting to calculate p
710

ST

p=T79

+38

Equilibrium occurs when the price is $79,

and the quantity is 710 units.

49. 2. x+y=2600

b. 40x

c. 60y

d. 40x+60y=120,000

40x + 60y =120,000
{—40x —40y =-104,000

{x+y=2600

40x + 60y =120,000
20y =16,000
_ 16,000
20
Substituting to calculate x

x+800=2600
x=1800

=800

The promoter must sell 1800 tickets at
$40 per ticket and 800 tickets at $60 per

ticket to yield $120,000.
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50.

a.

x4+ y=500,000
0.12x
0.15y

0.12x+0.15y = 64,500

{x+y=500,000 (Eq1)
0.12x +0.15y = 64,500 (Eq2)
~0.12x —0.12y = 60,000 ~0.12x(Eq1)
{0.12x+0.15y = 64,500 (Eq2)
0.03y = 4500

4500

=299 150,000
Y7003

Substituting to calculate x
x+150,000 = 500,000
x=350,000

Invest $350,000 in the 12% property and
$150,000 in the 15% property.
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Group Activity/Extended Application I: 9. The table is a discrete function.

Taxes

10. Yes, the model can be used for any taxable

1. Domain is Taxable Income: {63,700; income between $63,700 and $64,300, and

63,800; 63,900; 64,000; 64,100; 64,200; therefore is a continuous function.

64,300}

Range is Income Tax Due: {8779, 8804,

8829, 8854, 8879, 8904, 8929} 11. For x=64150
5 y=.25(64150)— 7146 =8891.50.

Thus the tax due on $64,150 is $8891.50.

[63000, 65000] by [8700, 9000]
3. Yes, the points appear to lie on a line.

4. Yes, the inputs change by $100, and the
outputs change by $25.

5. Yes, the rate of change is constant, and is
$.25 per $1.00 of income.

6. Yes, a linear function will fit the data points
exactly.

7. Using the first data point, (63700,8779)
y—8779=.25(x—63700)
y—8779=.25x-15925
y=.25x-7146

8. Using x =63900
y=.25(63900)— 7146 = 8829,
Using x = 64100
y=.25(64100)— 7146 =8879
Both results match the table values.
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