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Chapter 1 Algebra and Equations

Section 1.1 The Real Numbers For Exercises 13-16, let p = -2, g =3 and r = -5.
1. True. This statement is true, since every integer 13. -3(p+5q)=-3[-2+53)]=-3[-2+15]
can be written as the ratio of the integer and 1. =3 (1 3) -_39

For example, 5= é
I 14. 2(q-r)=2(3+5)=2(8)=16

2. False. For example, 5 is a real number, and

10 C .
5= ? which is not an irrational number. g+r  34(=5) -2

15. = =—=
gtp 3+(=2) 1

3. Answers vary with the calculator, but

2,508,429,787 . . . 6. 34 33 9 9

798,458,000 3p-2r 3(2)-2(-5) —6+10 4
4. 0+(-7)=(-7+0 17. Letr=3.8.
This illustrates the commutative property of APR =12r =12(3.8) = 45.6%
addition.

18. Letr=0.8.

5. 6(1+4)=06+6-4 APR =127 =12(0.8) =9.6%

This illustrates the distributive property.
19. LetAPR=11.

6. 3+(3)=(3)+3 APR =12r
This illustrates the commutative property of =12
addition. =

11

7. (-5)+0=-5 07
This illustrates the identity property of addition. r=.9167%

8. (—4)(H=1 20. Let APR=13.2.
This illustrates the multiplicative inverse APR =12r
property. 13.2=12r

13.2

9. 8+(12+6)=(8+12)+6 T2 7

This illustrates the associative property of r=1.1%

addition.

10. 1¢(=20) =20 21. 3-4-5+5=3-20+5=-17+5=-12

Thlsllllgstr.ates the identity property of 22, 8—(-4)% - (~12)
multiplication.
Take powers first.
11. Answers vary. One possible answer: The sum of 8—-16—-(-12) . .
a number and its additive inverse is the additive Then add and subtract in order from left to right.
identity. The product of a number and its 8—lo+12=-8+12=4
multiplicative inverse is the multiplicative
identity. 23. (4-5)-6+6=-1-6+6=—6+6=0

12. Answers vary. One possible answer: When using
the commutative property, the order of the
addends or multipliers is changed, while the
grouping of the addends or multipliers is
changed when using the associative property.

Copyright © 2024 Pearson Education, Inc. 1
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CHAPTER 1 ALGEBRA AND EQUATIONS

24,

25.

26.

27.

28.

29.

30.

31.
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2(3-7)+4(8)
4(=3)+(-3)(-2)
Work above and below fraction bar. Do
multiplications and work inside parentheses.

_2(-4)+32 -8+32 24
-12+6 -12+6 -6

4

§—4% - (-12)

Take powers first.

8-16—-(-12)

Then add and subtract in order from left to right.
8-16+12=-8+12=4

—(3—5)—[2—(32 —13)]

Take powers first.
-3-5-[2-(9-13)]

Work inside brackets and parentheses.
—(D)-[2-(A]=2-[2+4]

=2-6=-+4
_ 3 2
2(=3)+ =) (—\/ﬁ)
V64 -1
Work above and below fraction bar. Take roots.
_ 3 _ 2
2+
8—1
Do multiplications and divisions.
3,1
—6-5+3
8—-1
Add and subtract.
12 3,1 14
BRI R Wl A
7 7 7
62 325

V6% +13

Take powers and roots.
36-3(5) _36-15 21 _
36+13 49 7

2040 189 4587
—, —, V27, ——, 6.735, V47
523 37 691

168;37, 2.9884, +/+/85, 7, \/10, %

12 is less than 18.5.
12<18.5

32.

33.

34.

3s.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

—2 is greater than —20.
-2>-20

x is greater than or equal to 5.7.
x=5.7

v is less than or equal to —5.
y<-5

z 1s at most 7.5.
z<75

. W is negative.

w<0
—-6<-2
3ld<rxw
3/4=75
1/3>.33

a lies to the right of b or is equal to b.
b+c=a

c<a<b

a lies to the right of 0

(-8,-1)

This represents all real numbers between —8 and
—1, not including —8 and —1. Draw parentheses at
—8 and —1 and a heavy line segment between
them. The parentheses at —8 and —1 show that
neither of these points belongs to the graph.

yd hY
\ 7
-8 1

[-1,10]
This represents all real numbers between —1 and
10, including —1 and 10. Draw brackets at —1 and
10 and a heavy line segment between them.

t 1
-1 10

(23]

This represents all real numbers x such that
—2 <x < 3. Draw a heavy line segment from —2
to 3. Use a parenthesis at —2 since it is not part of
the graph. Use a bracket at 3 since it is part of
the graph.

Ll e L

Tt

4 2 0 2 4

i
L
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48.

49.

50.

51.
52.

53.

54.

5S.

56.

57.
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[-2,2)

This represents all real numbers between —2 and
2, including -2, not including 2.

Draw a bracket at —2, a parenthesis at 2, and a
heavy line segment between them.

E 3
-2 2
(-2.)

This represents all real numbers x such that
x >-2. Start at -2 and draw a heavy line
segment to the right. Use a parenthesis at —2

since it is not part of the graph.

L
\

-2

(=0, 2]

This represents all real numbers less than or
equal to —2. Draw a bracket at —2 and a heavy
ray to the left.

-
4

-2

|-9|-|-12|=9-(12)=-3
8| —|-4|=8—(4)=4

—|-4|-|]-1-14|=—(4) - |-15]
=—(4)-15=-19

6| -|-12 - 4| = —(6) - |-16| = =6 — (16) = —22

-4<4

[l0-3|__[3-10]
71
77

7=17

58.

59.

60.

61.

62.

63.

64.

Answers will vary for exercises 65—67. Sample answers

6-(-4)|__|<-¢|
o] |-10]
1010
10=10

|-2+8|__[2-8]
lo|___|-6|
6 6
6=6
3] -[=5]__[3¢=5)
13]-]-s|__[-13]
3.5 15
15=15
[3—5]__[3[- 5]
|—2|_3—5
2 -2
2>-2
|—5+1|_|—5|+|1|
|—4|_5+1
4 6

4<6

When a <7, a —7 is negative.
So |a—7|=—(a—7)=7—a.

When b > ¢, b — ¢ is positive.
So [b—c|=b-c.

are given.

65.

66.

No, it is not always true that |a + | = |a|+|b|. For

example, let @ =1 and b =—1. Then,
|la+b|=1+(-1)|=]0]=0, but

la|+ 8] = 1| +|-D|=1+1=2.

Yes, if a and b are any two real numbers, it is

always true that |a —b|=|b—al. In general,

a—b=—(b—a). When we take the absolute

value of each side, we get
la—b|=|-(b-a)=|p-a.

Copyright © 2024 Pearson Education, Inc.
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CHAPTER 1 ALGEBRA AND EQUATIONS

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

For females, the height inequality will be:
|x—63.5|<4.4.

For males, the height inequality will be:
|x—69.0|<4.8

0

9;2012, 2013, 2014, 2015, 2016, 2017, 2018,
2019, 2020

10; 2011, 2012, 2013, 2014, 2015, 2016, 2017,
2018, 2019, 2020

4; 2013, 2015, 2016, 2020
4;2011,2012, 2017, 2018

8; 2011, 2012, 2013, 2014, 2016, 2017, 2018,
2019

173.7=(=2.7) |=] 76.4 |= 76.4%
|=31.1-12.5|= —43.6 |= 43.6%
|-41.9-73.7 |5 ~115.6 |=115.6%
|=31.1-0.1]= -31.2|=31.2%
|—41.9—(-31.1) |=/—10.8 |=10.8%
112.5-73.7 = —61.2|= 61.2%
52013, 2014, 2017, 2018, 2019
5;2015,2016, 2017, 2018, 2019

4; 2016, 2017, 2018, 2019

2;2018,2019

Section 1.2 Polynomials

1.

w
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11.2% =1,973,822.685

. (-6.59" = -936,171,103.1

6
(—g) =289.0991339

5 7
. (6) =.0163339967

10.

11.

12.

13.

14.

15.

16.

17.

18.

3% s negative, whereas (—3)2 is positive. Both

-3% and (—3)3 are negative.

To multiply 43 and 4°, add the exponents since
the bases are the same. The product of 43 and

3* cannot be found in the same way since the
bases are different. To evaluate the product, first
do the powers, and then multiply the results.

42 .43 — 4243 _ 45
(—4)* - (-4)° =(-4)" =(-4)"
(=6)% - (=6)° = (=6)*" = (-6)’

(22)°-(22)° = (22)°*0 = 22)"!

[(5u)*] = (5u)*" = (5u)™

(63 6] = (6 (61"

= (6y)"

degree 4; coefficients: 6.2, -5, 4, -3, 3.7,
constant term 3.7.

degree 7; coefficients: 6,4, 0, 0,-1,0, 1, 0;
constant term 0.

Since the highest power of x is 3, the degree
is 3.

Since the highest power of x is 5, the degree
is 5.

(3x3 +2x2 —5x)+(—4 P —8x)
= (30" 4+ (267 - ) + (=52 - 8v)

=—x>+x>—13x

(—2p3 —5p+7)+(—4p2 +8p+2)
=2p3—4p? +(-5p+8p)+(7+2)
=—2p3 —4p2+3p+9

Copyright © 2024 Pearson Education, Inc.
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SECTION 1.2 POLYNOMIALS 5

19. (~4y? =3y +8)— (257 —6y+2) 26. (2k+3)(4k° =3k + k)
= (~4y? =3y +8)+ (20> +6y-2) = 2k (487 = 3k7 + k) +3 (4K = 3k + k)
=4y’ -3y +8-2y? +6y -2 =8kt —6k> +2k% +12k> —9k? + 3k
=(—4y2—2y2)+(—3y+6y)+(8—2) =8k* +6k> —Tk* +3k
=—6y>+3y+6 27. (6k—1)(2k+3)
= (6k)(2k +3) + (-1)(2k +3)
20. (76 +2b-5)~ (367 +2b-6) =12k% +18k - 2k -3
2
= (76 +26-5)+ (307 =26+ 6) =12k +16k =3
= (767 =36 )+ (2b - 2b) + (-5 +6) 28. 8r+3)r—1)
5 Use FOIL.
=4b"+1 =8r> —8r+3r-3
=82 —5r-3

21. (2x3 +2x2 +dx— 3) - (2x3 +8x% + 1)

= (2x3 +2x2 +4x— 3) + (—2x3 —8x% - 1) 29. Gy +35)2y+1)

Use FOIL.
=20  +2x% +4x-3-2x3 -8x? -1 =6y +3y+10y+5
=(2x3—2x3)+(2x2—8x2)+(4x)+(—3—1) =6y +13y+5

e dn
=6x"+4x—4 30. (57— 35)(5r— 4s)

=25r2 = 20rs —15rs +12s°

22. (3y3+9y2—11y+8)—(—4y2+10y—6)
=25r% 3575 + 125>
=(3y3+9y2—11y+8)+(4y2—10y+6)
31. (9% +q)(2k - q)
1.3 2 2\, 1.
=357 + (907 + 4% )+ (-11y=10p) + (8 +6) 18K — Okg + 26—
2.3 2
=3y +13y° - 21y +14 =18k2 = Tkq — ¢°
23. —9m(2m2+6m—1) 32. (012x—.17)(3x +.54)
) = (.012x)(.3x) + (.012x)(.54)
= (=9m) (2m” )+ (=9m) (6m) + (~9m)(~1) F(CIT)(30) + (17)(54)
_ 2
18 — 54m +9m =.0036x7 +.00648x —.051x —.0918

=.0036x> —.04452x —.0918

24. 24 (4a2 _6a+ 8)
33. (6.2m—3.4)(.Tm+1.3)

=2a (4“2) +2a(=6a) +2a(8) = 434m> +8.06m —2.38m — 4.42
=84° —124% +16a =4.34m> +5.68m—4.42

34. 2p3[4p—-(8p + 1)]
=2p-3(4p-8p-1)

= 2_ 2_ =2p-3(-4p-1)
(32)(42% = 22+1)+ (5) (427 - 22 +1) —2p+12p+3

=1223 =622 +32+20z2 -10z+5 =14p+3

25. (3z+5) (4z2 —2z+ 1)

=1223 +1422—7Z+5 35. Sk—[k+ (-3 +5k)]
=5k —[6k— 3]
=5k—6k+3
=—k+3

Copyright © 2024 Pearson Education, Inc.
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36.

37.

38.

39.

40.

41.
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Bx=1)(x+2)—(2x+5)?

= (3 +5x-2)— (427 +20x +25)
=3x% +5xr-2—4x> —20x-25

= (3x2 - 4x2) +(5x —20x) + (-2 - 25)
=—x?-15x-27

R =5 (1000x) = 5000x

C =200,000 + 1800x

P = (5000x) — (200,000 + 1800x)
= 3200x — 200,000

R =8.50(1000x) = 8500x

C =225,000 + 4200x

P = (8500x) — (225,000 + 4200x)
= 4300x — 225,000

a. R = 9.75(1000x) = 9750x

b. C = 260,000 + (=3x> +3480x — 325)
= —3x? +3480x + 259,675

P =(9750x) — (-3x2 + 3480x + 259, 675)
=3x% +6270x — 259,675

e

a. R=23.50(1000x) =23,500x

b. C=145,000+(—4.2x> +3220x — 425)
=-42x% +3220x+144,575

P =(23,500x) — (—4.2x> +3220x +144,575)
=4.2x% +20,280x —144,575.

°

a. According to the bar graph, the net earnings
in 2013 were $147 billion.

b. Letx=13.
—.0889x° +3.77x% —49.1x +338
=—.0889(13)" +3.77(13)> —49.1(13) +338

=141.5167
According to the polynomial, the net earnings
in 2013 were approximately $142 billion.

42.

43.

44.

a. According to the bar graph, the net earnings
in 2016 were $152 billion.

b. Letx =16.
—.0889x° +3.77x% —49.1x+338
= —.0889(16)" +3.77(16)> —49.1(16)+338
= 153.3856

According to the polynomial, the net
earnings in 2016 were approximately $153
billion.

a. According to the bar graph, the net earnings
in 2018 were $160 billion.

b. Letx =18,
—.0889x” +3.77x% —49.1x +338
= —.0889(18)" +3.77(18)" —49.1(18) +338
=157.2152

According to the polynomial, the net
earnings in 2018 were approximately $157
billion.

a. According to the bar graph, the net earnings
in 2019 were $156 billion.
b. Letx =109.
—.0889x° +3.77x% —49.1x +338
=—.0889(19)° +3.77(19) —49.1(19) +338
=156.3049

According to the polynomial, the net
earnings in 2019 were approximately $156
billion.

45. Let x=20.

—.0889x> +3.77x2 —49.1x +338

= —.0889(20)” +3.77(20)” —49.1(20)+338

=152.8
According to the polynomial, the net earnings in
2020 will be approximately $153 billion.

Copyright © 2024 Pearson Education, Inc.
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SECTION 1.2 POLYNOMIALS 7

46. Letx=21.
—.0889x> +3.77x% —49.1x +338

= —.0889(21)° +3.77(21)° —49.1(21)+338

=146.1671
According to the polynomial, the net earnings in
2021 will be approximately $146 billion.

47. Letx=22.
—.0889x> +3.77x% —49.1x +338

=—.0889(22)" +3.77(22)% —49.1(22) +338

=135.8728
According to the polynomial, the net earnings in
2022 will be approximately $136 billion.

48. The figures for 2020 — 2022 seem to
continuously decrease. It seems unlikely
revenue would continue to keep dropping.

For exercises 49-52, we use the polynomial
0013x” —.173x% +6.0x—42.3.

49. Letx=15.
.0013(15)° —.173(15)* + 6.0(15) - 42.3
=12.7125
Thus, the costs were approximately $12.7 billion
in 2015. The statement is true.

50. Letx=18.
.0013(18)° —.173(18)* + 6.0(18) —42.3
=17.2296
Thus, the costs were approximately $17.2 billion
in 2018. The statement is true.

51. Letx=20.
.0013(20)° —.173(20)* + 6.0(20)— 42.3
=189
Thus, the costs were approximately $18.9 billion
in 2020. The statement is false.

52. Letx=16.
.0013(16)° —.173(16)* + 6.0(16) - 42.3
=14.7368
Thus, the costs were approximately $14.7 billion
in 2016. The statement is true.

For exercises 53—58, we use the polynomial
—.0471x° +2.089x* —28.5x +135.2.

53. Letx=12.
—.0471x> +2.089x% —28.5x +135.2

=—.0471(12)* +2.089(12)* —28.5(12) +135.2
=12.6272

54.

55.

56.

57.

58.

59.

Thus, the revenue for the Starbuck’s Corporation
Inc in 2012 was approximately $12.6 billion.

Letx=17.
—.0471x> +2.089x> —28.5x+135.2

=—.0471(17)° +2.089(17)* - 28.5(17) +135.2
=23.0187

Thus, the revenue for the Starbuck’s Corporation
Inc in 2017 was approximately $23.0 billion.

Letx=19.
—.0471x> +2.089x> —28.5x +135.2

=—.0471(19) +2.089(19)* —28.5(19) +135.2
=24.7701

Thus, the revenue for the Starbuck’s Corporation
Inc in 2019 was approximately $24.8 billion.

Let x =20.
—.0471x% +2.089x% —28.5x +135.2

=—.0471(20)" +2.089(20)* —28.5(20) +135.2
=24

Thus, the revenue for the Starbuck’s Corporation
Inc in 2020 was approximately $24.0 billion.

By comparing the answers to problems 54 and
56, the profit was higher in 2020.

Letx=18.
—.0471x° +2.089x% —28.5x+135.2

=—.0471(18)* +2.089(18)? — 28.5(18) +135.2
=24.3488

Thus, the revenue for the Starbuck’s Corporation
Inc in 2018 was approximately $24.3 billion.

Letx=19.
—.0471x% +2.089x% —28.5x+135.2

=—.0471(19) +2.089(19)> —28.5(19) +135.2
=24.7701

Thus, the revenue for the Starbuck’s Corporation
Inc in 2019 was approximately $24.8 billion.
Therefore, the profit was higher in 2019.

P =7.2x>+5005x—230,000 . Here is part of
the screen capture.

Copyright © 2024 Pearson Education, Inc.
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“ 4 62.  Letx =150 (in thousands)
e 7.2(150)? +5005(150) — 230,000 = 682,750
12 :1EEE The profit for selling 150,000 calculators is
2n -1 ZEE $682,750.
2t -iEE
0 NEETe!

M= Section 1.3 Factoring
For 25,000, the loss will be $100,375; 1. 12x2 =24x=12x-x—12x-2 = 12x(x—2)

b M
1 1BEE 2. 5y—65xy=5y(1)—5y(13x) = 5y(1-13x)
Zn -

F -
%E EEEE 3. =52 +r=r(r2)—r(5r)+r(1)
g -18zB0
Fi=-18E3r D =r(r?=5r+1)
For 60,000, there profit will be $96,220.
R 3,22 00— (g2
oL 4. P +32+ 8 t(t )+t(3t)+t(8)
EE zHzED _ 2 348
& : =t(t”+3t+ )
BE 1zE74E
|
=952 26 5. 623—1222+182

_ 2
There is a loss at the beginning because of =6z (Z )_ 62(22) +62(3)

large fixed costs. When more items are
made, these costs become a smaller portion
of the total costs.

= 62(22 —22+3)

6. 5x° +55x2 +10x

60. In order for the company to make a profit, 5
=5x(x ) +5x(11x) +5x(2)

P =7.2x* +5005x - 230,000 > 0
Graph the function and locate a zero. = 5x(x2 +11x+ 2)

7. 32y-D)*+72y-1)°
t / =2y-1*@)+Q2y-D>-72y-1)
o, =2y-1)*[B3+72y-1)]
WEHI.ZELEPH Y=0

[0, 100] by [~250000, 250000]

_ 2
The zero is at x = 4. Therefore, between =@2y-D)7(4y-4)
40,000 and 45,000 calculators must be sold =2 (zy - 1)2 (7y - 2)
for the company to make a profit.

=2y-1)2G+14y-7)

61. Letx =100 (in thousands)
7.2(100)? +5005(100) — 230,000 = 342,500

The profit for selling 100,000 calculators is
$342,500.

Copyright © 2024 Pearson Education, Inc.
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SECTION 1.3 FACTORING 9

8. (3x+7)°-4(3x+7)’ 21 22 -9z+14=(z-2)(z-7)
=@x+7)’Cx+7)>-CBx+7)°*4)

22. wr—6w-16= 2)(w-38
=Gr+7)’[Gr+7)? - 4] e (w+2)(w-8)

=(3x+7)3(9x2+42x+49—4) 23. 22 +10z+24=(z+4)(z +6)
_ 3 2
= (3 +7)° (97 +42x+ 45) 2. 12116 +60=(r+6)(r +10)
6

9. 3(x+5)*+(x+5) 25. 2x2—9x+4=(2x—1)(x—4)

=(x+5)* 3+ (x+5*x+5)?
2 _ _ B

=(x+5)4[3+(x+5)1 26. 3w —8w+4=CBw=2)(w-2)

=(x+5)4(3+x2+10x+25) 27. 15p2-23p+4=Cp-4)G5p-1)

=(x+5)*(x* +10x+28

(x+3) (x x ) 28. 8x2 —14x+3=(4x—1)(2x—3)
2 4

10. 3(x+6)" +6(x+6) 29. 4z2-16z+15=(2z-5)2z-3)

=3(x +6)2(1) +3(x + 6)* [2(x+ 6)2]
30. 12229y +15=(3y—5)(4y—3)

=3(x+6)2[1+2(x+6)2]
=3(x+6) [l+2x +12x+36)} 31 6x% —5x—4=(2x+1)(3x—4)
3(r+6)” (14227 + 24x+72) 32 1222 42—1=(4z-1)3z+1)

x+62(2x2+24x+73)
33. 10y +21y-10=(5y-2)2y +5)
11. x> +5x+4=(x+1)(x+4) ,
34, 150 +4u—4=G5u-2)Gu+2)

12. u2+7u+6=(u+l)(u+6)
35. 6x2+5x—4=2x-1D)(3x+4)

13. X2 +7x+12=(x+3)(x+4)
36. 12y +7y—10=(3y—2)4y+5)

14. 2 +8y+12=(y+2)(y +6)

37. 3a*+2a-5=(3a+5)(a~1)
15. X" +x-6=(x+3)(x-2)

38. 6a2—48a—120=6(a2—8a—20)

16. x> +4x-5=(x+5)(x—1) =6(a—10)(a+2)
17. x> +2x-3=(x+3)(x-1) 39. x2-8l1=x>—(9)% =(x+9)(x—9)
18. Y +y-12=(y+4)(y-3) 40. x2+17x0+729% = (x +87)(x +9y)
19. x> —3x—4=(x+1)(x—4) 41. 9p> —12p+4=(3p)* -2(3p)(2)+2°
=(3p-2)?

20. u®—2u-8=(u+2)(u-4)
42. 31 —r-2=CGr+2)(r-1

Copyright © 2024 Pearson Education, Inc.
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10 CHAPTER 1 ALGEBRA AND EQUATIONS

43. #2437t —106% = (r = 26)(r + 5¢) 62. 4z% +56zy+196)2
=4<22 +14zy+49y2)

44. 2a* +ab—6b* = (2a—3b)(a+2b)
=4[22 42()(T0)+ (79)* | = 4(z +7p)?

45. m2 —8mn+16n% = (m)* — 2(m)(4n) + (4n)>

— (m—dn)? 63. a3—64=a3—(4)3=(a—4)(a2+4a+16)
46. 8k2 —16k—1o=2(4k2 —8k—5) 64. b3 +216=b>+6° :(b+6)(b2 —6b+36)
= 22k +1)(2k - 5)
65. 8> -27s°
47, 4 +12u+9=(2u+3)’ =(2r) = (3s)°

= 2r=3s)| (2r)* +(2r)(3s) + (35)?
18, 99" ~16=(3p) ~4* = (3p-4)(3p+4) @+ (an)(as)+ (357’
= (2”_33)(41’2 +6rs+9s2)

49. 25p>—10p+4
This polynomial cannot be factored 66. 1000p° +274°

=(10p)’ +(3¢)’

2 — _ —
50. 10x* —17x+3=(5x—1)(2x-3) =(10p+3q)(100p2—30pq+9q2)

51. 4r2 —9v? = (21 +3v)(2r - 3v) 67, 6ar 4 15
52, % +3xy— 28y = (x+7y)(x—4y) = (4m)’ +(5)°

= (@m+3)[ (4m)” - (4m)(5)+ (5)’ |
53. X2 +4xy+4y? =(x+2y) :(4m+5)(16m2_20m+25)
54. 160 +12u-18=2 (8 + 6u—9)

3_

= (6’ -(7)°
55. 3a> —13a-30= (3a+5)(a—-6) = (6y-7)(36% + 42y +49)
56. 3k2+2k -8 = (3k - 4)(k +2) 69. 1000,° - 2°

_ 3 .\3
57. 21m> +13mn+2n* = (Tm+ 2n)(3m + n) =(10y)"-(2)

=10y = 2)[ (109)? +(10p)(2) + (2)? |

58. 81y% —100=(9y +10)(9y —10) =(10y_z)(100y2 +10yz+22)

2 2
59. y"—4yz-21z" =(y-"7z)(y +32) 70 125p3+8q3=(5p)3+(261)3

60. 49a>+9 = (5p+24)(25p° ~10pq +44°)
This polynomial cannot be factored.

) 71. x4+5x2+6=(x2+2)(x2+3)

61. 121x° -64=(11x+8)(11x—-8)

72yt 47y +10= (7 +2)(37 +5)
Copyright © 2024 Pearson Education, Inc.
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SECTION 1.3 FACTORING 11

73. bt =b? =b? (B> =1)=b7 (b+1)(b-1) 81. 6x* —3x” =3=(2x” +1)(3x” -3) is not the
. 5 5 5 correct complete factorization because 3x2-3
74. z"-3z"-4= (Z - 4) (Z + 1) contains a common factor of 3. This common
3 ) Na2 +1 factor should be factored out as the first step.
- (Z + )(Z h )(Z + ) This will reveal a difference of two squares,

which requires further factorization. The correct
75. x*—x*-12= (x2 - 4)(x2 + 3) factorization is
6x* =3x” —3=3(2x" — 27 1)
=(x+2)(x- 2)(x2 +3)
3(202 +1)(x? -1)
76. 4x* +27x7 -81=(4x? -9)(x* +9) =3(24% 1) Dix— )
= (2x+3)(2x-3)(x? +9)

82. The sum of two squares can be factored when the

. . 5 5 5 5 terms have a common factor. An example is
77. 16a* 816" = (4a? 957 (42> + 957 (302 +32 2922 49 = 9(x +1)
= (2a+3b)(2a-3b)(4a” + 957

83. (x+2)° =(x+2)(x+2)?

8 x6—y6=(x2)3—(y2)3 = (x+2)(x> +4x+4)
) 3,42, .2
( 2 2)(x4+x2 2, 4) =x"+4x" +2x" +8x+4x+8
=(x" —
Y rry =x® +6x2 +12x+8,
=(x+ )(x— )(x2+x + 2)- F kG 3
Y Y yry which is not equal to x” +8 . The correct
(x2 —-xy+ yz) factorization is x° +8 = (x+ 2)(x2 —-2x+4).

84. Factoring and multiplication are inverse
operations. If we factor a polynomial and then
multiply the factors, we get the original

79. 1% +8x% =x2 x6+8)

Il
=
S
TN
—_—
=
S
N
w
+
[\S)
w
—

=x2(x2+ 2)(x4 —2x% + 4) polynomial. For example, we can factor
x> —x-6 to get (x—3)(x+2). Then if we
80. x° —64x> =x3 (x6 - 64) =x (x6 - 26) multiply the factors, we get
2 2 (x—3)(x+2)=x2+2x—3x—6=x2—x—6
e[y

Section 1.4 Rational Expressions

=x x—Z)(x2+2x+4)~ 1. ﬁ=x~8x=£
56x 7-8x 7
(x+2)(x2—2x+4)
27m 27m 1

81m>  27m-3m®  3m>

25p%  5-5p7 5

35p° - 1p-5p* Tp

18y*  6y%-3y?  3y?
24y2  6y*-4 4
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Solutions Manual for Finite Mathematics with Applications In the Management Natural and Social Sciences 13th Lial


https://textbooktestbanks.com/products/9780137913350-solutions

12 CHAPTER 1 ALGEBRA AND EQUATIONS

Sm+15 _5(m+3) 5

2_ J— —_—
5. 2 12 re—r 6:(r 3)(r+2):r+2

4m+12  4(m+3) 4 rrar-12 (r+4(r-3) r+4
6, 102+5 _ S5@x+D) 1 3 P 42x-3  (x+3)(x-1) x+3
20z+10 52x+1)-2 2 : 21 (x+1)(x=1) x+1
4(w-3) 4 2
7. = 2
(w=3)(w+6) w+6 g, Dtdzea  (242) 242
-4 (Z+2)(z—2) z=2
—6(x+2) -6 6
8. = or — 2 2
(x+4)(x+2) x+4 x+4 15, %~ 8 _3a”-8 3

o W12y _3yy-4

3 - 2 2u* 10 2P 1007 5
3y? o, %148 _7x 66y _Tx-66y 3y

11 66y 11 14F 11148 2
15k% +45k _ 15k(k +3)

10. 2 2 2
9k 3k -3k 6x“y 2lxy 6x7y y y
18. - = . = 2
_3k-5(k+3) 2x y 2x 2lxy 7
3k -3k
_5(k+3) o 2atb 15 Qa+bh)15 _15 _ 5
Y " 3¢ 4Qa+b) (a+b)-12¢ 12¢ 4c

m’—4m+4 _(m-2)(m-2) _m-2 4x+2) 3wd  4wP(x+2):3 3w

11.

20.

m*+m—-6 (m+3)(m-2) m+3 wo 8(x+2) 4w(x+2)-2 2
gy 127424 6re12_120+2) 6(-+2)
15p-3 10p-2 15p-3 3 36r—36  8r—8 36(r—1) 8(-1)
21, * = : _rt2  3(r+2)
6 3 6 10p-2 e
- _30p-D3 FE2 A1) 4
32200 T30-1) 3¢+2) 9
_ 36p-D3 3
3Gp-l)-2:2 4 b5, dat12  a’-9 _da+12 a’-a-20
yy 2648 3k+12_2k+8 3 2a-10 " a* -a-20 i?a—:g) (aa_zs—)(9a+4)
6 3 6 3k+12 - .
2k +4) 3 2(a—5) (a+3)a-3)
"6 3(k+4) _Ha+3)a-5)a+4)
6(k+4) 6 1 2(a=5)a+3)(a-3)
TI8(k+4) 18 3 _2a+4)
a-3
b3, 018 3y+6 _9(r=2) 3(r+2)

6y+12 15y-30 6(y+2) 15(y—2)
_27(y-2)(y+2) _27 _3

S 90(y+2)(y-2) 90 10
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SECTION 1.4 RATIONAL EXPRESIONS 13

26.

27.

28.

6r-18  12r-16
9r® +6r—24 4r-12
6(r=3)  4Gr-4)_ 2(3r-4)
3(32 +2r-8) 4r=3) (32 +2r-38)
23r-4) 2

T Gr—&r+2) r+2

K> —k—-6 k*+3k-4

kK2 +k-12 k*+2k-3
C(k=3)k+2) (k+4)(k-1)
T (k+4)(k-3) (k+3)k-1)
(k=3 k+2)(k+4)(k—-1) k+2
C(k+ )k =3)k+3)k-1) k+3

n?-n-6 .

nt-9

n>—2n—-8 n’+7In+12
_(=3)(n+2) (n-3)n+3)
C(n—-4)(n+2) (n+3)n+4)
_n=-3 n-3 _n-3 n+4 n+4
n-4 n+4_n—4.n—3_n—4

Answers will vary for exercises 29 and 30. Sample
answers are given.

29.

30.

31.

32.

33.

Solutions Manual for Finite Mathematics with Applications In the Management Natural and Social Sciences 13th Lial

To find the least common denominator for two
fractions, factor each denominator into prime
factors, multiply all unique prime factors raising
each factor to the highest frequency it occurred.

To add three rational expressions, first factor
each denominator completely. Then, find the
least common denominator and rewrite each
expression with that denominator. Next, add the
numerators and place over the common
denominator. Finally, simplify the resulting
expression and write it in lowest terms.

The common denominator is 35z.
2 1_2-5_1-7_10 7 3

7z 5z

7z-5 5z-7 35z 35z 35z

The common denominator is 12z.
4_5_44 53 _ 16 15 1
3z 4z 3z-4 4z-3 12z 12z 12z

r+2 r-=2 _(r+2)-(r-2)
3 3 3

_r+2-r+2 4

33

34.

3s.

36.

37.

38.

39.

40.

41.

3y-1 3y+l_@y-D-Gy+h) -2 _ 1

8 8 8 8 4
The common denominator is 5x.
4 1 4.5 1-x 20 x 20+x
—_t——=—4—=— _——
x 5 x5 5-x 5x 5x 5x

The common denominator is 4.

6 3_64 3-r_24 3r

v 4 r4 A 4 4
_24-3r 3(8-r)
4 4

The common denominator is m(m — 1).

1 +£_ m-1 (m-1)-2
m-1 m m-(m—=1) (m—1)-m
m 2(m—1)

m(m—1) m(m-1)
m+2(m—-1) m+2m-2
mm-1)  m(m-1)
_ 3m-2

_m(m—l)

The common denominator is (y + 2)y.
8 3 _ 8  3y+2) 8y-3(y+2)
y+2 oy 42y y(y+2) (42
=8y—3y—6= 5y—6 or 5y—6
+2y  +2y  y(y+2)

The common denominator is 5(b + 2).

7,2 15 2
b+2 5(b+2) (b+2)-5 5(b+2)
35+2 37

“5(b+2) 5(b+2)

The common denominator is 3(k + 1).

4 3 _ 4 | 33
3(k+1) k+1 3(k+1) 3(k+1)
449 13

C3(k+1) 3(k+1)

The common denominator is 20(k — 2).
2 N 5 _ 8 N 25
5k-2) 4(k-2) 20(k-2) 20(k-2)
_ 8+25 33
T 20(k-2) 20(k-2)

Copyright © 2024 Pearson Education, Inc.
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42. The common denominator is 6(p + 4).

15 2 5
(p+4) 6(p+d) 6(p+4) 6(p+4)
2-5 17

T6(ptd) 6(p+d)

43. First factor the denominators in order to find the
common denominator.

x2—4x+3=(x—3)(x—1)
xz—x—6=(x—3)(x+2)

The common denominator is (x — 3)(x—1)(x + 2).

2 N 5
x?-4x+3 x>-x-6
_ 2 4 5
x=3)(x-1) (x=3)(x+2)
2(x+2) 5(x-1

C(x=Dx=D(x+2) (x=3)(x+2)(x-1)
C2(x+2)+5(x—1)  2x+4+5x—5
C(x=3)x+2)(x=1) (x=3)(x=D(x+2)
_ Tx—1

C(x=3)(x—1)(x+2)

44. First factor the denominators in order to find the
common denominator.

m* =3m—=10= (m—5)(m+2)
m* —m—20=(m—5)(m+4)
The common denominator is
(m=5)(m+2)(m+4).

3 . 7

m*=3m—-10 m*-m-20

_ 3 . 7

(m=5(m+2) (m-5(m+4)

B 3(m+4) T(m+2)
C(m=5)(m+2)(m+4)  (m—5)(m+4)(m+2)
_ 3mA12+7Tm+14 10m +26
C(m=5)(m+2)(m+4)  (m—5)(m+2)(m+4)

45. First factor the denominators in order to find the
common denominator.

V+Ty+12=(y+3)(y+4)
y2 +5y+6=(y+3)(y+2)
The common denominator is

G+ +3)+2).
2y _ y
y2 +7y+12 y2 +5y+6
_ 2y _ y
+H(y+3) (y+3)r+2)
_ 2y(y+2) y(y+4)

+Hy+3)(y+2) +HY+3)(y+2)
2+ -y(r+4) _ 2y +4y-yP -4y

DI ) D+ +2)

2
Y

T +A I +2)

46. First factor the denominators in order to find the
common denominator.

r?=10r +16 = (r-8)(r-2)
r2+2r—8=(r+4)(r—2)

The common denominator is (r —8)(r —2)(r +4).

-r 3 3r
2 =10r+16 12 +2r-38
_ —r 3r
Tr-8)(r-2) (r+4)r-2)
-r(r+4) 3r(r—298)

- (r=8)(r-2)(r+4) - (r+4)(r—-2)(r-38)

2 2
-r —4r—(3r _24r)_—r2—4r—3r2+24r

(r=8)(r=2)(r+4)  (r=8)(r—2)(r+4)
4P 420r
C(r=8)(r=2)(r+4)

1+1
X

1-1
X

Multiply both numerator and denominator of this
complex fraction by the common denominator, x.

1+%_ x(l+%) ~ x-1+x(%)_ x+1
A ) e
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SECTION 1.4 RATIONAL EXPRESIONS 15

2

48. -
2+2

y

Multiply both numerator and denominator by the

common denominator, y.

_2 _2
2 yzy(z y)zzy—2=2<y—1>=y—1
2+§ y(2+%) 2942 2(y+1) y+l

11
49. x+h  x
h
The common denominator in the numerator is
x(x + h)
1 1 x=(x+h) x—x—h —h
xth _ x _ _x(cth) _ x(cth) _ x(xth)
h h h h
__~h s h= —h l
x(x+h) x(x+h) h
-1 1
= or —
x(x+h) x(x+h)
1 1
50 (x+h)?*  x*
) h
The common denominator of the numerator is
(x+h)>x2.
1 1 2 (x+h)?
(x+h)*  x* _ (x+h)*x*  (x+h)*x*
- h
: T
X -@+h)? 1
(x+ h)2 x> h
x? —(x2 + 2xh +h2) 1
T e+ )22 h

_ 2xh-h* _ h(=2x-h)
- (x+h)2x2h - (x+h)2x2h
_ —2x-h
(x4 k)22

51. The length of each side of the dartboard is 2x, so
the area of the dartboard is 4x*. The area of the
shaded region is X2

a. The probability that a dart will land in the
2

X
shaded region is —-.
g 4x?

52.

53.

54.

55.

56.

The radius of the dartboard is x + 2x + 3x = 6x,
so the area of the dartboard is 7r(6x)2 =367x".
The area of the shaded region is 7zx”.

a. The probability that a dart will land in the

2
shaded region is al 5
367x
x’ _ 1
36mx” 36

The length of each side of the dartboard is 5x, so
the area of the dartboard is 25x*. The area of
the shaded region is x°.

a. The probability that a dart will land in the
2

shaded region is .
g 5x°

x? 1

25x? T 25

The length of each side of the dartboard is 3x, so

the area of the dartboard is 9x°. The area of the

. . 2
shaded region is %x .

a. The probability that a dart will land in the

1,2 2
shaded region is 2 _ X .
9x*  18x7
x? _
18x* 18

Average cost = total cost C divided by the
number of calculators produced.

—7.2x% +6995x + 230,000
1000x

Let x =20 (in thousands).
~7.2(20)? +6995(20) + 230,000

=3$18.35
1000(20)
Let x = 50 (in thousands).
_ 2
7.2(50)" +6995(50) + 230,000 _$11.24
1000(50)
Let x = 125 (in thousands).
_ 2
7.2(125)° +6995(125) +230,000 _$7.04

1000(125)
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16 CHAPTER 1 ALGEBRA AND EQUATIONS

57. Letx=16. Then

013(16)” +8.49(16)-58.7
16+1

~47

The ad cost approximately $4.7 million in 2016.

58. Let x =20. Then

013(20)° +8.49(20)—58.7
20+1

=55

The ad cost approximately $5.5 million in 2020.

59. Letx =22. Then

013(22)° +8.49(22)-58.7

22+1
The cost of an ad will not reach $7 million in
2022.

=5.8

60. Letx=24. Then
013(24) +8.49(24)-58.7

24 +1
The cost of an ad will not reach $8 million in
2024.

=6.1

Section 1.5 Exponents and Radicals

5
1. Z—3=75*3=72=49
14
2 ((_6))6 =(-6)" =1,679,616
-6

e
e

x° x3y

7. (3u2)3 (2u3)2=(27u6)(4u6)=108u12

61.

62.

63.

64.

10.

11.

12.

13.

Let x =15. Then

72.392(15)” +1354.5(15)+2197.5

15+2
The average cost per patient per day in 2015 was
approximately $2,283.

= 2282.54

Let x =19. Then
72.392(19)2 +1354.5(19) +2197.5

19+2
The average cost per patient per day in 2019 was
approximately $2,575.

=2574.60

Let x =22. Then
72.392(22)2 +1354.5(22)+ 2197.5

22+2
The average cost per patient per day in 2022 will
be approximately $2,793 if the trend continues.

=2793.09

Let x =23. Then
72.392(23)2 +1354.5(23)+2197.5

23+2
The average cost per patient per day in 2023 will
be approximately $2,866 if the trend continues.
Therefore, the average cost per patient per day
will not reach $3000.

=~ 2865.85

3
(5V2) _125v0 12507
(v 1evt 16
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14.

15.

16.

17.

18.

19.
20.

21.

22,

23.

24.

25.

26.

27.

28.
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PR S
24 16

t=—t -1
-2)* 16

491/2 =7 because 7% =49

8Y3 =2 because 2> =8.

(5.7)7* =(5.71)% =1.55 Use a calculator.

1252 = (12‘/2)5 ~ 498 83
_6a?3 = _(641/3)2 - (@)% =-16

—64%2 = {(641/2)3} =-(8%)=-512
BV (28 ()3t om
27 s3] \2) 2% 16

EREE
6 27 3

e
4
- 4 1
7?_7 493 411
7

29. 473.45=43

30. 977.910=9"=9

410476 -
31. —=410470.4% = 4%
-
-4 <6
3, 2 15 =5*.56.51 =53
p=
6 _2 8
3. Z SZ =Z—5=zs_5=z3
z z

3
34. P fip k
3
S, 2 o
3s. 3 (p ) 3 1176:3—1—1 —6-(-T)
3p 31,7
. 1 P
=3 2 1=—~ ==
P=gr=y

36. = =

37. (q751f3)_1 = q5r73 = q5 L=£

}"3 }"3
38. (2y22_2)_3 =273 (yz)_3 (2_2)_3
6
3 - z z
Z73y6,6 - e :8y_6

39. (2p‘1)3.(5p2)_2=23 r™)
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40. (4_1x3)—2 '(3){_3 )4 49. x1/2 (x2/3 _ x4/3) _ x1/2x2/3 _x1/2x4/3
2 2 4 a4 =X7/6 —Xll/6
=(#) ) ")
—42. 57034 712 _ 129618 = 1296 50. x'? (3x3/2 +2x_1/2) = 3xV2x32 4 2x V25712
18
o =3x2+2
13 13
41. (zp)l/z ,(2p3) - 21/2p1/2 V3 .(p3) - (xl/z +y1/2)(x1/2 _y1/2) xl/z) (y‘/2)2
o2 )12 513 1
= p p =x-
_ 25/6p3/2
52. (x1/3 +y1/2)(2x1/3 _y3/2)
3/2 3/4 3/2 3/4
42. (5k2) / -(5k1/3) s (kz) /2 5y -(k1/3) / ISR I MIENT
_ i34 Z 94134 _y1/2y3/2
—0x23 +2x1/3y1/2 _x1/3y3/2 _yz

43. p2/3 (2p1/3 +5p)=p2/3 (2p1/3)+p2/3(5p)
=2p+5p7? 53. (<30 =3¥3x, (D

44. 332 (2x‘3/2 + x3/2) =3x¥2. 07243232 54 3P = 33x (b

=6x" +3x%% =6+3x° p_
55. (=3x)~ , (h)
S\ 5)\2/3 23, 43 (-3x )1/3 4/_
o ) /(y ) 0)
. 3220y 3x23 2 T @
I f
- 3y2—4/3 - 3y2/3

57. (3x)"3 =33x, (g)

0 e
)

_ (312-G/4) 4 3/2)-(/4)

3
5= f (@)

1

59. (3x)7V3 =

=C3/4d3/4 (3 )1/3 _T (C)
47 (7a)2 (5b)3/2 72,42 3/2b3/2 23 60. 3x/3 = 3¥x, @)
) 32 3232748 T 043
5 7b 7°b
(sa)”* (7)* . 7°b 61. ¥125=125" =5
a
4 (4x) 1/2 \/— 1/2 41/zx1/2x1/zy1/z 63. Y25 =625"4 =5
8. 3/2 2 T 3/2 2 = x3/2y2
= zxyl/Zx%/Zy*Z 22y 64. Y-128 =(-128)"7 =2
2
RSN 65. J63-7=3J7-7=3-7=21
Xy

66. 3Y81-39=3729=9
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SECTION 1.5 EXPONENTS AND RADICALS 19

67.

68.

69.

70.

71.

72

73.

74.

75.

76.

77.

78.

79.

S35 =75 =253 =T33 = 53

896 = /8/8-12 = /8812 =843
=843 =8-2/3=163

V50 -2 =5V2-62 =2
V75 44192 =53 + 83 = 1343

520 — /45 + 2+/80
=5-2J5-3J5+2-45
=105 - 35 +8/5 =155

(ﬁ+2)(ﬁ—2)=(ﬁ)2—22 —3-4=-1

) - (V2)

5-2=3

(V5++2)(43-3)

Q/Z . %/Z =4 . A correct statement would be

(1+\5)
7 -(v2)

1+42
1- \/_ 1+x/_

3(1++2) 3(1+J5)
-2

=-3(1+42)=-3-3\2

3 3
-2

22 '1—\6_2(1—\/5)

1445 1445 1-45  1-5
2(1-V5) 1oy 1 5o
T4 2 a2

9-43 _9-43 3443 27+93-33-3

_\/5_3_\/5.34'\/5_ 32_<\5)2

249+ 63[ 24+66\f 44+

80.

81.

82.

83.

84.

B-1 B ﬁ+2:(ﬁ—l)(ﬁ+2)

B-2 3-2 B+2 3-4
:3+2x/§_—lx/§—2:1+_\1/§:_1_ﬁ
3-42 _3-2 3+\2
3442 3442 3442
9-2 7
T 94+6V2+2 11+642
147 1447 1-47
2-3 2-3 1-47
1-7
C2-2J7-B+BT
-6
T 2-27-3+421
M
Lo M
f

Note that because x represents the number of
units to order, the value of x should be rounded
to the nearest integer.

a. k=8§1,=3$500, M= 100,000

1-100,000
=+200 =14.1
500

The number of units to order is 14.

b. k=83,f=8$7, M=16,700

_ f3~167,700 ~84.6

The number of units to order is 85.

c. k=S$1,/=85 M=16,800

116800 _ 3360 = 58.0

The number of units to order is 58.

h=1237"3

If T=216, find A.

h=12.3(216)"% =738

A height of 73.8 in. corresponds to a threshold
weight of 216 Ib.
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20 CHAPTER 1 ALGEBRA AND EQUATIONS

For exercises 85-88, we use the model
revenue = 10.8x*7,10< x <19, x=10 corresponds to
2010.

85. Letx=11. Then 10.8(11)*7 =~33.09

The movie revenue for 2011 was about $33.1
billion.

86. Letx=15. Then 10.8(15)*" =~38.25

The movie revenue for 2015 was about $38.3
billion.

87. Letx = 18. Then 10.8(18)*" =~ 41.65

The movie revenue for 2018 was about $41.7
billion.

88. Letx=19. Then 10.8(19)*” =~ 42.72

The movie revenue for 2019 was about $42.7
billion.

For exercises 89-92, we use the model

revenue = 3.6x”7"’

year 2010.

, x 210, x =10 corresponds to the

89. Letx=15. Then 3.6(15)"" =~24.42

The alcohol spirits revenue in the year 2015 was
approximately $24.4 billion.

90. Letx=19. Then 3.6(19)""" ~28.87

The alcohol spirits revenue in the year 2019 was
approximately $28.9 billion.

Section 1.6 First-Degree Equations
1. 3x+8=20
3x+8-8=20-8
3x=12

1 1
§(3x) = 5(12)

x=4

2. 4-5y=19
4-5y+(-4)=19+(-4)
-S5y=15

1 1
—g(—5J’) = —5(15)

y=-3

91. Letx=21. Then 3.6(21)"" =30.98

The alcohol spirits revenue in the year 2021 was
approximately $31.0 billion.

92. Letx=23. Then 3.6(23)"" = 33.04

The alcohol spirits revenue in the year 2023 will
be approximately $33.04 billion.

For exercises 93-96, we use the model

revenue = 5.6x'861;x >10,x =10 corresponds to 2010.

93, Letx=13. Then 5.6(13)%' =50.97

According to the model, the annual revenue for
Intel Corp in 2013 was approximately $51.0
billion.

94. Letx=16. Then 5.6(16)%¢! = 60.94

According to the model, the annual revenue for
Intel Corp in 2016 was approximately $60.9
billion.

95. Letx =20. Then 5.6(20)%¢! =~ 73.85

According to the model, the annual revenue for
Intel Corp in 2020 was approximately $73.9
billion.

96. Letx=12. Then 5.6(22)%¢! =80.17

According to the model, the annual revenue for
Intel Corp in 2022 was approximately $80.2
billion.

3. .6k—3=5k+4
.6k — .5k —3=5k-5k+ .4
dk-3=4
dk-3+3=4+23
dk=.7

£=l=>k=7
10

4. 2.5+5.04m =8.5—.06m
2.5+5.04m +.06m =8.5—.06m +.06m
25+5.1m=8.5
2.545.1m+(-2.5)=8.5+(=2.5)
5.1m=6.0
Sim _ 6.0
51 5.1

m=6;(1)=>mz1.18
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SECTION 1.6 FIRST-DEGREE EQUATIONS 21

5. 2a-1=4(a+1)+7a+5
“ (@+D+7a 9. 3 _din=2-2(x-a)
2a—1=4a+4+7a+5 5 5 10
2a-1=11a+9 Multiply both sides by the common
24-2a-1=11a-2a+9 denominator, 10.
-1=9a+9 10(%)—10(%)(x+1)
~1-9=94+9-9
~10=9a = (10)(2) - (10) [i) (Bx—4)
~10 94 _ 10 _ 10
5 T T g ¢ 2(3x) - 8(x +1) = 20— 3(3x — 4)
6x—8x—8=20-9x+12
6. 3(k-2)-6=4k—(3k-1) —2x—-8=32-9x
3k—6-6=4k—3k+1 “2x+9x=32+8
3k-12=k+1 7x = 40
3k =12+ (=k) =k +1+(=k) L= L) oo x - 40
—_ X)=— XxX=—
2%k-12=1 7 7 7
2k —12+12=1+12
2k =13 10. i(x—z)—l=2(3x—1)
%_Eik_ﬁ 3 2 4
272 2 4,.8_1_3 _
373 2 2
7. 2Ax—(3+2x)+9]=3x-8 419 3
2(x—3-2x+9)=3x—8 3776 27
2(-x+6)=3x—8 4.9 4 3., 4
2x+12=3x-8 36 319 % 3
12:5x—8 ——:—x—z
20="5x=4 © 0
=5x=4=x
Bl o0
6 6
8. —2[4(k+2)-3(k+1)]=14+2k 7 1
—2(4k +8-3k —3) =14+ 2k "6 6
—2(k +5)=14+2k 6(_1):6(1))(:_7:)6
2k—-10=14+2k 6 6
—2k =10+ 2k = 14+ 2k + 2k
~10=14+4k 1 2 _g-s5_2
~10-14=14+4k 14 6 3
24=4k 6(5%_ ):6(5—%)
= ) .
4 4 6(—)—6(8):6(5)—6[—)
6 3
5y—48=30-4y
9y —48=30
9y =78
_18_26
9 3
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22 CHAPTER 1 ALGEBRA AND EQUATIONS

2. X323 5. 2% 3 g
2 5 x=3 2x+5 x-3
Multiply both sides by the common 4 3 8
denominator, 10, to eliminate the fractions. x=3 * ¥—3 2x+5
1o(f—3)=10(3—"+1j T8
2 5 x—=3 2x+5
5x-30=6x+10 Multiply each side by the common denominator,
5x—30—-5x=6x+10-5x (x—-3)2x +5).
—30=x+10 (x— 3)(2x+5)(Lj—(x—3)(2x+5)(Lj
-30-10=x+10-10 x=3 2x+5
—40=x = (x=3)(2x +5)(0)
7(2x+5)-8(x-3)=0
13. m_1_6m+S 14x+35-8x+24=0
z2om 12 6x+59=0
12m| - L) 21| 8245 59
2 m 12 6x=—59:>x=—?
(12m) (ﬂ) —(12m) (l) = m(6m) + m(5)
2 m 16 5 3 4
6m* —12=6m* +5m ' 2p+3 p-2 2p+3
~12=5m 5. 3 s 4 s
2p+3 -2 2p+3 2p+3 2p+3
Loy =Ltem=-12_, P p P P P
5 5 5 _3 1
p—-2 2p+3
14. _3k + 9%-5_11k+8 Multiply both sides by the common
2 6 k denominator, (2p + 3)(p — 2).
Multiply both sides by the common 3
denominator, 6k to eliminate the fractions. (—E) ( p- 2) (2 p+ 3)

6k _%+9k—5):6k 11k +38
2 6 k

643%}@4%§QZ&G£}64%] =@nia

}p—n@p+9

2 k -3(2p+3)=-1(p-2)
~9k? + k(9% — 5) = 6(11k) + 6(8) ~6p-9=-p+2
11
~9k® +9k> — 5k = 66k +48 Sp=ll=p=-rp
—5k = 66k + 48
—5k — 66k = 66k + 48 — 66k " 3 L,
—71k =48 " 2m+4 m+2
Tk _48 .48 3 1,
71 71 71 2m+2) m+2
2m+2)| —>
2(m+2)
1
=2(m+2)| —— |- 2(m+2)(2
(m )(erzj (m+2)(2)
3=2-4(m+2)
3=2-4m-8

3=—6—4m=>9=—4m=>m=—%
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SECTION 1.6 FIRST-DEGREE EQUATIONS 23

18. 8 5 -4 2. 8.19m+2.55_8.17m—9.94=4m
3k-9 k-3 4.34 1.04
Multiply both sides by the common (1.04)(8.19m +2.55) — (4.34)(8.17m — 9.94)
denommatoré 3k - 9.5 = 4m(1.04)(4.34)
(3k-9) [m—ﬁ} =(3k-9)4 8.5176m + 2.652 — 35.4578m + 43.1396
=18.0544m
(3k—9)( . )+3(k—3)(—ki)=12k—36 —26.9402m +45.7916 = 18.0544m
=9 ) 15—12k_336 45.7916 = 44.9946m
N 7:12k_36 487916
T 29 44.9946 '
29=12k=—=k
12 23. 4(a+x)=b—-a+2x
4da+d4x=b—a+2x
19. 9.06x +3.59(8x—5)=12.07x+.5612
4a=b—-—a—-2x
9.06x +28.72x-17.95=12.07x +.5612
Sa-b=-2x
9.06x+28.72x-12.07x =17.95+.5612
25.71x = 185112 a-bh_—2x
Jlx =18. ) )
185112, Sa-b____b-5a
25.71 5 5
20. —574(31—27p) =109p+52588 24. (3a—b)—bx= a(x—Z)

~17.794 +15.498p = 1.09 p + 5.2588
15.498p —1.09p = 5.2588 +17.794
14.408p = 23.0528

3a-b—bx=ax-2a
3a—b=ax—-2a+bx
Sa—b=ax+bx

p=2112‘50288=1.6 5a—b=(a+b)x=>5;+_bb=x
’1. 2.63r—899 3.90r-1.77 _ - 25. 5(b—x)=2b+ax
1.25 2.45 5b—5x=2b+ax
Multiply by the common denominator 5b=2b+ax+5x
(1.25)(2.45) to eliminate the fractions. 3b=ax+5x
(2.45)(2.63r —8.99) - (1.25)(3.90r - 1.77) 3b=(a+5)x
= (245)(1.25)r 3 (a+5x  3b
6.4435r —22.0255-4.875r +2.2125 =3.0625r at5  a+5 = at5 x
1.5685r —19.813 =3.0625r
~19.813 =1.494r 26. bx—2b=2a-ax

Isolate terms with x on the left.

_19.813 _ 1.494r P

1.494  1.494
r=-13.26 ax+bx=2a+2b

(a+b)x=2(a+b)

x=—2(a+b)=>x=2
a+b

27. PV =k forV
k

1 1
SN =)=V =
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28.

29.

30.

31.

32.

33.

34.

3s.
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i=prt forp

L

rt P
V=V,+gtforg

V_V():gt

V=V -
0o_8 _ V=V
t t t

S=8y+gt*+k
S—8y—k=gt?
S-Sy—k _gt*

>—) —=g
t? t? t2

A :%(B+b)h for B

A =lBh+lbh
2 2

2A4=Bh+bh Multiply by 2.
2A-bh=Bh

2A-bh Bh 1
=— Multiply by —.
h ultiply by 7
2A_bh:%_b:B
h h

C=§(F—32) for F

%C=F—32=>%C+32=F

[2h—1=5
2h-1=5 or 2h-1=-5
2h=6 or 2h=-4

h=3 or h=-2

|4m —3|=12
4m-3=12 or 4m-3=-12
4m =15 or 4m=-9
15 9
m=? or m:—z

|6+2p|=10
6+2p=10 or 6+2p=-10
2p=4 or 2p=-16
p=2 or p=-8

36. |-5x+7|=15
~Sx+7=15 or —5x+7=-I15

—5x =8 or —Sx=-22
8 22
X=—— or xX=—
5 5
37. > ‘=10
r=3
5 =10 or > =-10
r=3 r=3
5=10(r—3) or 5=—10(r—3)
5=10r-30 or 5=-10r+30
35=10r or -25=-10r
35 7 =25 5
—=—=7 o —=—=r
10 2 -10 2
38. i:4
2h—-1
3 3
—= or ——=-
2h—-1 2h—-1
3=4(2h-1) or 3=-4(2n-1)
3=8h-4 or 3=-8h+4
7=8h or —-1=-8h
z=h or l=h
8 8
5
39. - =§(F—32)
-5 9 = 212 (F—32)
5 59
9=F-32=23=F
The temperature —5°C = 23°F.
5
40. —15=§(F—32)
as( 2022 (F-32)
5 509
27=F-32=5=F
The temperature —15°C = 5°F.
5
41. 22:§(F—32)

{33

39.6=F-32=71.6=F
The temperature 22°C = 71.6°F.
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42.

43.

44.

45.

46.

47.

48.
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5
36 =—(F-32
(F-3)

-

64.8=F-32=96.8=F
The temperature 36°C = 96.8°F.

Let x =20.

y=.98x+3.85
¥ =.98(20)+3.85
y=23.45

Therefore, the gross federal debt in 2020 was
$23.45 trillion.

Let x =23.

y=.98x+3.85
y=.98(23)+3.85
y=26.39

Therefore, the gross federal debt in 2023 will be
$26.39 trillion.

y=.98x+3.85

Substitute 24.43 for y.

24.43 = 98x+3.85

20.58=98x=21=x

Therefore, the federal deficit was $24.43 trillion
in 2021.

y=.98x+3.85

Substitute 27.37 for y.

27.37=.98x+3.85

23.52=98x=24=x

Therefore, the federal deficit will be $27.37
trillion in 2024.

y=.98x+3.85
Substitute 28.35 for y.
28.35=.98x+3.85
245=98x=25=x
Therefore, the federal deficit will be $28.35
trillion in 2025.

y=.98x+3.85

Substitute 31.29 for y.

31.29 = 98x+3.85

27.44=98x =>28=x

Therefore, the federal deficit will be $31.29
trillion in 2028.

49.

50.

51.

52.

53.

54.

E=35x+4.23
Substitute $11.58 in for E.
11.58=.35x+4.23

735=35x=21l=x
The health care expenditures were $11.58
thousand per capita in 2021.

E=35x+4.23
Substitute $12.63 in for E.
12.63=.35x+4.23

84=35x=24=x
The health care expenditures will be $12.63
thousand per capita in 2024.

E=235x+423
Substitute $12.98 in for E.
12.98 =.35x+4.23

8.75=35x=25=x
The health care expenditures will be $12.98
thousand per capita in 2025.

E=35x+4.23
Substitute $14.03 in for E.
14.03=.35x+4.23

9.8=35x=28=x
The health care expenditures will be $14.03
thousand per capita in 2028.

51.65(x—2010) =5y —545
Substitute 2017 for x and solve for y.
51.65(2017-2010) =5y —545
361.55=5y—545
906.55=5
181.31=y

The amount of expenditures was $181.31 billion
in 2017.

51.65(x—2010) =5y —545
Substitute 2019 for x and solve for y.
51.65(2019-2010) =5y —545
464.85=5y—-545
1009.85=5
20197 =y

The amount of expenditures was $201.97 billion
in 2019.
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5S.

56.

57.

58.

59.

Solutions Manual for Finite Mathematics with Applications In the Management Natural and Social Sciences 13th Lial

51.65(x—2010) =5y —545
Substitute 222.63 for y and solve for x.
51.65(x—2010) =5(222.63)—545
51.65x—-103,816.5 =568.15
51.65x =104,384.65
x=2021

The amount of expenditures was $222.63 billion
in 2021.

51.65(x—2010) =5y —545
Substitute 253.62 for y and solve for x.
51.65(x—2010) =5(253.62)—545
51.65x—103,816.5 =723.1
51.65x =104,539.6
x=2024

The amount of expenditures will be $253.62
billion in 2024.

51.65(x—2010) =5y —545
Substitute 263.95.63 for y and solve for x.
51.65(x—2010)=5(263.95)—545
51.65x-103,816.5=774.75
51.65x=104,591.25
x=2025

The amount of expenditures will be $263.95
billion in 2025.

51.65(x—2010) =5y —545
Substitute 305.27 for y and solve for x.
51.65(x—2010) =5(305.27) 545
51.65x—-103,816.5=981.35
51.65x =104,797.85
x=2029

The amount of expenditures will be $305.27
billion in 2029.

Let x = the number invested at 5%.

Then 52,000 — x = the amount invested at 4%.
Since the total interest is $2290, we have

.05x +.04(52,000 — x) = 2290

.05x+2080—.04x =2290
.01x +2080 =2290
.01x+ 2080 —2080 = 2290 — 2080
.01x =210
Olx 210
Olx .01
x=21,000
Pablo invested $21,000 at 5%.

60.

61.

62.

63.

Let x represent the amount invested at 4%. Then
20,000 — x is the amount invested at 6%. Since
the total interest is $1040, we have
.04x +.06(20,000 — x) =1040
.04x +1200 —.06x =1040
—.02x+1200=1040
—.02x =-160
x = 8000
She invested $8000 at 4%.

Let x = price of first plot.
Then 120,000 — x = price of second plot.
.15x = profit from first plot
—.10(120,000 — x) = loss from second plot.
.15x—.10(120,000 — x) = 5500
.15x-12,000 +.10x = 5500
25x=17,500
x=70,000
Da’ Rae paid $70,000 for the first plot and
120,000 — 70,000, or $50,000 for the second
plot.

Let x represent the amount invested at 4%.
$20,000 invested at 5% (or .05) plus x dollars
invested at 4% (or .04) must equal 4.8% (or
.048) of the total investment (or 20,000 + x).
Solve this equation.
.05(20,000) +.04x = .048(20,000 + x)

1000 +.04x = 960 +.048x

1000 =960 +.008x
40 =.008x = x = 5000

$5000 should be invested at 4%.

Let x = the number of liters of 94 octane gas;
200 = the number of liters of 99 octane gas;
200 + x = the number of liters of 97 octane gas.

94x +99(200) = 97(200 + x)
94x +19,800 = 19,400 + 97x
400 = 3x
400
==

X

Thus, % liters of 94 octane gas are needed.
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64. Let x be the amount of 92 octane gasoline. 6. x2—64=0
Then 12 — x is the amount of 98 octane gasoline. (x—8)(x+8)=0
A mixture of the two must yield 12 L of 96

. x—8=0 or x+8=0
octane gasoline, so

92x +98(12 — x) =96(12) x=8' or x=-8
92x+1176—98x =1152 The solutions are 8 and —8.
~ox=-2 7. 2 +15y+56=0
o 0+ 0+ 8 =0
12 -x=12-4=8. y+7=0 or y+8=0

Mix 4 L of 92 octane gasoline with 8 L of

98 octane gasoline. y=-7 or y=-8

The solutions are —7 and —8.

Section 1.7 Quadratic Equations 5
8 k"-4k-5=0

1. x+4H)x-14)=0 (k+1)k-5)=0
x+4=0 or x—-14=0 k+1=0 or k-5=0
x=—f1 or x=14 k=—1 or k=5
The solutions are —4 and 14. The solutions are —1 and 5.
2. p-16)p-5=0 )
p-16=0 or p-5=0 9. 2x" =7x-3
p=16 or  p=5 2x* = 7x+3=0
The solutions are 16 and 5. 2x-1)(x-3)=0
2x—-1=0 or x-3=0
3. x(x+6)=0 |
x=0 or x+6=0 X=— or x=3
2
x=-6 |
The solutions are 0 and —6. The solutions are 3 and 3.
4. 2 -2x=0 10. 2=152+
x(x—2)=0 CoaT e T

15,2 4
x—2=0 0=15z"+z-2

x=0 or
- 0=(3z-1)(5z+2)
The solutions are 0 and 2. 3z-1=0 or 5z+2=0
) z=— or z=—z

5. 2z° =4z 3 5

2,2 _4,-0 . 1 2

z z The solutions are — and ——.

22(2—2)20 3 3

2z=0 or z-2=0

z=0 or z=2

The solutions are 0 and 2.
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11. 6r2+r=1
6r2+r—1=0
GBr-DR2r+1)=0
3r—1=0 or 2r+1=0
1

r=— or r=-—
2
. 1
The solutions are — and —— .
3 2
12. 3y2 =16y -5
3y —16y+5=0

By-Dy=-3=0
3y—=1=0 or y-5=0

1
=— or =5
y 3 y

The solutions are % and 5.

13. 2m% +20=13m

2m? —13m+20=0
2m-35)(m-4)=0
2m—-5=0 or m—-4=0
mzé or m=4
2

The solutions are % and 4.

14. 6a°+17a+12=0
(2a+3)(3a+4)=0

2a+3=0 or 3a+4=0

a=-— or a=-—

2 3

The solutions are —2 and —%.

15. m(m+7)=-10
m? +7m+10=0
(m+5)(m+2)=0
m+5=0 or m+2=0
m=-=5 or m=-2
The solutions are —5 and —2.

16.

17.

18.

19.

20.

21.

zQ2z+7)=4

222 +7z-4=0

2z-1)(z+4)=0
2z—1=0 or z+4=0

z=— oOr z=—4

The solutions are l and 4.

9x2-16=0

Bx+4)(3x—4)=0
3x+4=0  or 3x-4=0
3x=—4 3x=4
4
T3

The solutions are —g and %

4
xX—— or x
3

36y -49=0
(6y-7)(6y+7)=0
6y—-7=0 or 6y+7=0
;

T o =——
"% YT

The solutions are % and —%.

16x? —16x =0
16x(x-1)=0

16x=0 or x—-1=0
x=0 or x=1
The solutions are 0 and 1.

12y2 - 48y =0
2y(y-4)=0

y=0 or y-4=0
y=0 or y=4
The solutions are 0 and 4.

(r-2)%*=7
r=2=47 or r=2=—=/7
r=2+47 or r=2-7

We abbreviate the solutions as 2 * xﬁ .
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22. (b+4)?=27 26. 3x>-x-7=0
bt 4= \/ﬁ or b+d= —\/ﬁ gls(‘la ;h:e E];ladratlc formula witha=3,b=-1,
b+4=3\3 or b+4=-33 beb? —dae
b=-4+3J3 or b=-4-33 A
We abbreviate the solutions as —4 + 3x/§ . —(-Dt /(_1)2 —403)(-7)
X =
2(3)

23. (4x-1)%2=20

C1£41484  1£485

Use the square root property.

4x—1:x/% or 4x—1=—\/% 6 86
4x-1=25 or 4x—1=-25 The solutions — are approximately
4x=1+2J5 or 4x=1-25 1.7033 and —1.3699.
+
The solutions are 1 i\/g . 27. 4k*+2k=1
Rewrite the equation in standard form.
2 _
24. (3t+5)%=11 4k”+2k-1=0 ,
Use the quadratic formula witha =4, b =2, and
3t+5=A/11 or 3t+5=—/11 c=-1.
3t=-5+J11 or  3r=-5-4/1 . 2+22 - 44)-1) —2+4+16
—5+4/11 -5+411 2(4) 8
{=——— or t=———
3 3 24420 225 2(-1£45)
54+ - - -
The solutions are ks \/ﬁ . 8 8 2-4
3 ~1+4/5
k=
25. 2x2+7x+1=0 !
. 2x x+1=
Use the quadratic formula witha =2, b =7, and The solutions are -1 Z\/g and -1 ;\/g , which
c=1.
are approximately .3090 and —.8090.
x_—biVb2—4ac PP Y
2a 28. 2 =3r+5
=_7iV72_4(2)(1) P2 =3r=5=0
2(2) Use the quadratic formula witha =1, b =-3,
_ 7+/49-8  —7+441 and ¢ =-5.
- 4 4 r_—bi\/bz—4ac
_ 7 2
The solutions are 7441 and 7-41 , “
4 4 ~(=3) £ (=3)” = 4()(-5)
which are approximately — 1492 and —3.3508. r= 20
3449420 3++29
2 2

The solutions are approximately

4.1926 and —1.1926.
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29.

30.

31.

32.

592 +5y=2
592 +5y-2=0
a=5b=5¢c=-2
_ 5+452—4(5)(-2) _ —5++/25+40
7 265) 10
54465 54465
10 10
The solutions are - 41-(;/5 and - ;(;/E,

which are approximately .3062 and —1.3062.
222 +3=8z
227 -82+43=0
a=2,b=-8,and c =3.
I E: Vb? —4ac
2a
_ (9 £(-8)* - 420
2(2)

86424 840 8+210

4 4 4

_2(4£V10) _4:i0

4 2

The solutions

, are approximately

3.5811 and .4189.

6x% +6x+4=0
a=6,b=6,c=4

- —6+4/62-4(6)(4) —-6+~/36-96

2(6) - 12
64460
12

Because +—60 is not a real number, the given
equation has no real number solutions.

3¢ -2a+2=0
a=3,b=-2,and c=2.

P Ok V(=2)* -403)(2)

2(3)
_2+4-24 2+/20
6 6

Since +/—20 is not a real number, the given
equation has no real number solutions.

33.

34.

3s.

36.

272 +3r-5=0
a=2,b=3,c=-5

~(3)+.9-4(2)(-5) -3++/9+40

= =

2(2) 4
3449 327
4 4
3+7 4 3-7 -10 -5
r= =—=lorr=——7=—=—
4 4 4 4 2

The solutions are —% and 1.

8x2 =8x-3
8x2—8x+3=0
a=8,b=-8,and c = 3.

L hEVD —dac () £(-8)> -~ 4®)3)

2a 28)
8+64-96  8++-32
16 16

Because +/—32 is not a real number, there are no
real number solutions.

2x% = 7x+30=0
a=2,b=-7,¢=30
U J49-4(2)(30) _7+-191
2(2) 4
Since m is not a real number, there are no
real solutions.

3k +k=6
3k +k—6=0
a=3,b=1,and c =-6.
i = —bi\/b2—4ac
2a
‘e —1+ 12 -43)(-6) —-1+1+72
2(3) 6
A B
6

. -1+£+73 .
The solutions — are approximately

1.2573 and —1.5907.
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2 —
37. 1+l:1_52 41, 13x%+24x-5=0
2a 2a , b? —dac = (24)> - 4(13)(-5)
To eliminate fractions, multiply both sides by — 5764260 = 836

the common denominator, 2a°. . . ..
The discriminant is positive.

2a¢* +7a=15=2a* +7a-15=0 There are two real solutions to the equation.
a=2,b=7,¢c=-15
2
_7E7F - 4Q2)(=15) 7 +~/49+120 42. 20" +19x+5=0
- 202) - 4 b% — 4ac = (19)% — 4(20)(5)
—7£+169 -7+13 6 3 - =361-400=-39
= =a= = =5 or The discriminant is negative.
4 4 4 2 ; .
There are no real solutions to the equation.
LoT1-13 220
4 4 For Exercises 43—46 use the quadratic formula:
The solutions are % and 5. ‘= —b+~b? - 4ac
2a )
4 1 5
38. S—E—k—2=0 43. 4.42x°-10.14x+3.79=0
2
Multiply both sides by &2 . R ALE: J(=10.14)? — 4(4.42)(3.79)
5k*—4k-1=0 2(442)

+
a=5b=-4 c=—1 S 1014259843 1701 or 1.8240

8.84
2
o= AEN(A) -4(5)(-1)
2(5) 44. 3x? —82.74x+570.4923=0
_4£V16+20 44436 _ 426 —(~82.74) +1/(-82.74)? — 4(3)(570.4923)
10 10 10 x= 203
_4%6_10_ o 4-6_-2_ 1
1010 0 10 5 :%:13,79
The solutions are —% and 1.
45. 7.63x*+2.79x=5.32
39. 25¢2 449 =70 7.63x% +2.79x-5.32=0
2502 =70t +49=0 279 +1/(2.79)% — 4(7.63)(-5.32)
x =
b% —4ac = (-70)% — 4(25)(49) 2(7.63)
_ — +
= 4900 - 4900 L T2OEI042 0376 or 6720
_0 15.26

The discriminant is 0.

2 —
There is one real solution to the equation. 46. 8.06x” +25.8726x = 25.047256

8.06x2 +25.8726x — 25.047256 = 0

2 _
40. 922 -12z=1 . [(25.8726)
0 1y 120 ~25.8726 +
2212z — 4(8.06)(~25.047256)
X =
b? —4dac = (-12)* = 4(9)(-1) 2(8.06)
_ — +
144+36 L 2387262384307 5 9090 or 7790
=180 16.12

The discriminant is positive.
There are two real solutions to the equation.
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47.

48.

49.

50.

51.

Letx=15.

F =4.402x% —146.2x+1278

F =4.402(15)> —146.2(15)+1278
F=17545

The net U.S. farm income in 2015 was $75.45
billion.

Letx=19.
F =4.402x% —=146.2x +1278
F =4.402(19)% —146.2(19) +1278
F =89.322
The net U.S. farm income in 2019 was $89.322
billion.
Let F=172.
F =4.402x% —-146.2x+1278
72 =4.402x% —146.2x +1278
0=4.402x% —146.2x+1206

146.2i\/(—146.2)2 —4(4.402)(1206)
- 2(4.402)
=153 or 17.9

The first full year the net U.S. farm income was
below $72 billion was 2016.

X

Let F = 69.
F =4.402x> —146.2x+1278

69 = 4.402x> —146.2x +1278
0=4.402x° —146.2x+1209

146.2i\/(—146.2)2 —4(4.402)(1209)
- 2(4.402)
=15.6 or 17.7

The first full year the net U.S. farm income
recovered to be above $69 billion was 2018.

X

Let F = 84.
F =4.402x> —146.2x+1278
84 = 4.402x2 —146.2x+1278
0=4.402x —146.2x+1194

146.2+(~146.2)° —4(4.402)(1194)
- 2(4.402)
~14.5 or 18.7

The first full year the net U.S. farm income
recovered to be above $84 billion was 2019.

X

52.

54.

55.

56.

Let F=90.
F =4.402x% —146.2x+1278

90 = 4.402x% —146.2x +1278
0=4.402x> —146.2x+1188

146.2+1(~146.2)° — 4(4.402)(1188)
e 2(4.402)
~142 or 19.0

The first full year the net U.S. farm income
recovered to be above $90 billion was 2020.

. Letx=11.

R=-.081x%+2.176x-5.325

R=-081(11)2 +2.176(11)-5.325
R=88l1

The annual revenue for Gamestop in 2011 was
$8.81 billion.

Letx=19.
R=—.081x>+2.176x—-5.325

R =-.081(19)% +2.176(19) - 5.325
R=6.778

The annual revenue for Gamestop in 2019 was
$6.778 billion.

Let R=28.2.
R=-.081x>+2.176x-5.325

8.2=—.081x +2.176x—5.325
0=.081x%—2.176x+13.525

2176 (~2.176)* ~4(.081)(13.525)
e 2(.081)

~98or17.1

The first full year that revenue for Gamestop hit
$8.2 billion was 2010.

LetR=7.8.
R=—081x>+2.176x—5.325

7.8 =—.081x> +2.176x—5.325
0=.081x> —2.176x+13.125

| 2.176%/(-2.176)? —4(.081)(13.125)
e 2(.081)

=9.1o0r 17.7

The first full year that revenue for Gamestop fell
below $7.8 billion was 2018.
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57. Triangle ABC represents the original position of
the ladder, while triangle DEC represents the
position of the ladder after it was moved.

B
E

13 ft 13 ft

L [
A 5ft ¢ b 7 ft
Use the Pythagorean theorem to find the distance

from the top of the ladder to the ground.
In triangle ABC,

132 =52+ BC? =169-25=BC* =
144=BC* =12=BC
Thus, the top of the ladder was originally 12 feet

from the ground.
In triangle DEC,

132=7*+EC* =169-49=EC* =
120 = EC? = EC =+/120

The top of the ladder was /120 feet from the
ground after the ladder was moved. Therefore,
the ladder moved down 12 —~/120 = 1.046 feet.

58. Triangle ABC shows the original position of the
ladder against the wall, and triangle DEC is the
position of the ladder after it was moved.

59.

The eastbound train travels at a speed of
x +20.

The northbound train travels a distance of
5x in 5 hours.

The eastbound train travels a distance of
5(x+20)=5x+ 100 in 5 hours.

B
Sy 300 mi
C
5(x +20)

By the Pythagorean theorem,
(5x)% + (5x +100) =300

Expand and combine like terms.
25x2 +25x% +1000x + 10,000 = 90,000

50x2 +1000x — 80,000 = 0

Factor out the common factor, 50, and
divide both sides by 50.

50(x2 +20x —1600) = 0
x% +20x—-1600 =0

Now use the quadratic formula to solve for
X.

~20£ /207 — 4(1)(~1600)

2(1)
=~-51.23 or 31.23
Since x cannot be negative, the speed of the

northbound train is x = 31.23 mph, and the

X =

B speed of the eastbound train is x + 20 =
x 51.23 mph.
E
15 ft
60. Let x represent the length of time they will be
able to talk to each other.
- Since d = rt, Tyrone’ distance is 2.5x and
P o ¢ Miguel’s distance is 3x.
. Chris
In triangle ABC,
152 =BC*+9> = BC* =15* -9* = 144 =
BC=12 4 mi
X 2.5x
In triangle DEC
152 =(12-x)" +(9+x) =
225=144-24x+ x> +81+18x + x> = 9 3 fosh

0=—6x+2x" = 2x(x-3)=0=
2x=0=x=00rx-3=0=x=3

The bottom of the ladder should be pulled 3 feet
away from the wall.
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This is a right triangle, so The area of the flower bed is 9 - 5 =45. The area
(2.5x)2 + (3x)2 =42 5 6.25x2 +9x2 =16 = of the center is (9 — 2x)(5 — 2x). Therefore,
, , 16 45-(9-2x)(5-2x)=24
32307 =16= a7 =10 = 45-(45-28x+4x7) =24
r=t |0 1024 45-45+28x—4x2 =24
15.25 5
Since time must be nonnegative, they will be 0=4x" —28x+24
able to .talk to each qther for about 1.024 hr or 0=4 ( 2 —Tx+ 6)
approximately 61 min.
0=4(x—-1)(x—-6)
61. a. Letx represent the length. Then, 300=2x x=1=0 or x-6=0

or 150 — x represents the width.

b. Use the formula for the area of a rectangle.

LW = A= x(150 - x) = 5000

¢ 150x—x* =5000
Write this quadratic equation in standard
form and solve by factoring.

0= x> —150x + 5000

x? =150x +5000 = 0
(x—50)(x—-100)=0
x=50=0 or x-100=0
x=50 or x =100
Choose x = 100 because the length is the

larger dimension. The length is 100 m and
the width is 150 — 100 = 50 m.

62. Let x represent the width of the border.

9 ft

5-2x St

63.

x=1 or x=6
The solution x = 6 is impossible since both

9 — 2x and 5 — 2x would be negative. Therefore,
the width of the border is 1 ft.

Let x = the width of the uniform strip around the
rug.
15 ft

15-2x

12 -2x| |12 ft

}x

The dimensions of the rug are 15 — 2x and
12 — 2x. The area, 108, is the length times the
width.
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64.

Solve the equation.
(15-2x)(12-2x) =108

180 — 54x + 4x°> =108
4x* —54x+72=0

2x2 = 27x+36=0
(x=12)(2x-3)=0

x—=12=0 or 2x-3=0
x=12 or x=é
2

Discard x = 12 since both 12 —2x and 15 — 2x
would be negative.

lfxzi,then
2
3
15-2x=15-2 5 =12

and 12—2x=12—2(%)=9.

The dimensions of the rug should be
9 ftby 12 ft.

Let x = Haround’s speed. Then x + 92 =
Franchitti’s speed. From the formula d = rt, we

have Haround’s time = ﬂ and Franchitti’s

x
time = . Then, we have
x+92
00
x+92 X

500x =500 (x + 92) -3.72x (x + 92) =

500x = 500x + 46,000 — 3.72x* —342.24x =
0 = —3.72x% —342.24x + 46,000

Use the quadratic formula to solve for x.

~342.24)
—(-342.24) \/ ( _ 4(13,72)(46,000)
2(-3.72)

X =

=~—166.3 or 74.3
The negative value is not applicable.

Haround’s speed was 74.3 mph and Franchitti’s
speed was 74.3 + 92 = 166.3 mph.

For exercises 65-70, use the formula
h=—16t" + vyt + hy, where hy is the height of the
object when 7= 0, and vy is the initial velocity at time

t=0.
65.

66.

67.

vy =0, hy =625, h=0
0=—-16>+(0)t+625=16t> - 625=0 =
(41—25)(4z+25)=0:>t=§=6.25 or

1= -2 - 625
4

The negative solution is not applicable. It takes
6.25 seconds for the baseball to reach the
ground.

When the ball has fallen 196 feet, it is
625 — 196 = 429 feet above the ground.
vy =0, hy =625, h=429

429 =—16t> +(0)¢ +625= 16> =196 =0 =
(4[—14)(4t+l4):0:>t=%=3.5 or

_l4_
4

The negative solution is not applicable. It takes
3.5 seconds for the ball to fall 196 feet.

t= =35

a. vy =0, iy =200, =0
0=—-16> —(0)¢ +200 = 16¢* = 200 =

tZZ%ztzi “2400 ~+3.54

The negative solution is not applicable. It
will take about 3.54 seconds for the rock to
reach the ground if it is dropped.

b. v, =-40, h; =200, 7=0

0=—16¢> — 40t + 200
Using the quadratic formula, we have

— (~40) )(~40)? — 4(~16)(200)
- 2(-16)

=-5o0r25
The negative solution is not applicable. It
will take about 2.5 seconds for the rock to
reach the ground if it is thrown with an
initial velocity of 40 ft/sec.

¢. vy =—40, hy =200, 1=2

h=-16(2)° —40(2)+200 = 56

After 2 seconds, the rock is 56 feet above
the ground. This means it has fallen
200 — 56 = 144 feet.
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68. a. v, =800, i, =0, 7 =3200 b. v, =100, iy =0, h=35
3200 = —16t* + 800t + 0 = 35=-16t* +100t +0 =
16> —800¢ +3200 = 0 = 166> =100t +35=0=
> =50t +200=0 t=.37 or 5.88
Using the quadratic formula, we have The ball will reach 35 feet on the way up
_(_50) + \/(_50)2 _ 4(1)(200) after approximately 0.37 seconds.
=
2 (1) In exercises 71-76, we discard negative roots since all
t=4380rt=45.62 variables represent positive real numbers.
The rocket rises to 3200 feet after about 1
4.38 seconds. It also reaches 3200 feet as it 71. S=— gt2 for ¢
falls back to the ground after about 45.62 2
seconds. Because we are asked how long to 28 = gt2
rise to 3200 feet, the answer will be about 25,

4.38 sec.

t
g

b. v, =800, hy=0, h=0 [28 \/E_t
0=—16£> +800¢ +0 = g e
16t — 800t = 0 = 16¢(t - 50) = 0 = [2Sg

t=0o0rt=50
The rocket hits the ground after 50 seconds.

t

g

72. Solve for r.
69. a. v,=64,h=0,h=064 5

a=Tmr
64 =—16t> + 64t +0 =
16> — 641 +64=0=
P -41+4=0= (-2 =0=1=2
The ball will reach 64 feet after 2 seconds.

b, vy=64, hy =0, h=39 r:\/gzww
Y T

39=—161> + 64t +0 =

=r (r>0)

§\|§In|a

STET

2
166" — 64t +39=0= (41 -13)(4t-3)= g
13 3 73. L=——forh
t=7=3.250rt=z=.75 h2
The ball will reach 39 feet after .75 seconds Lh* =d*k
and after 3.25 seconds. a4k
h? ==
c¢. Two answers are possible because the ball L
reaches the given height twice, once on the . / d*k ﬂ R ld*kL
way up and once on the way down. I JL 7
70. a. v, =100, i, =0, h="50 h_dka_L

50 =—16¢> +100¢ + 0 = L
16£> =100t +50 = 0 =

8t 50t +25=0=t~.550r 5.7
The ball will reach 50 feet on the way up
after approximately 0.55 seconds.
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74. Solve for v. 76. Solve for r.
kM S = 2mrh + 21
F= . . L
r Write as a quadratic equation in r.
Fr_ Q)2 +Qah)yr-S=0
kM Solve for r using the quadratic formula with
Fr kM (v>0) a=2n,b=2nh,and c =-S.
— =y (v>
kM kM r_—bi\]bz—4ac
Fr _ NFrkM _ ) 2a
kM kM omh+ \/(2nh)2 —42m)(=S)
r —
75 P= E’R for R o
: TeiR? _ “2mh*\4n’h* +8nS
5 5 47
P(r+R)> =E’R
5 N o —2mh+ 2n?h® +2mS
P(r*+2rR+R*)= E°R = poe

Pr* +2PrR + PR* = E*R 2(_nhi [n2n2 +211:S)

2 2 2 =
PR? +(2Pr = E*)R+Pr? =0 i
Solve for R by using the quadratic formula with _—mh+t In2h? +2mS
a=P, b=2Pr—E?, and ¢c=Pr’. "= o
2
—(2Pr—E2)i\/(2Pr—E2) —4p-pr?
R=
2P
 2Pr+ B2+ 4P —4PrEX + EY - 4P%?
2P
_ 2Pr+ E? +VE* —4PrE?
2P
—2Pr+ E? J_rJE2(E2 —4Pr)
- 2P
Re —2Pr+ E* + ENE® - 4Pr
2P
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Chapter 1 Review Exercises 16. 4<x=<6
Put a parenthesis at —4 and a bracket at 6. Draw
1. 0 and 6 are whole numbers. a line segment between these two endpoints.
yd ]
Ay i)
2. —12,-6, —/4, 0, and 6 are integers. -4 6
9+(-6)(-3)+9 -9+18+9 -9+2 7
9 1 . = = = ——
3. —12,-6, T V4,0, 3’ and 6 are rational 17. 6—(-3) 6+3 9 9
numbers.
18 20+4-2+5-1  5.2+5-1

—9-(-3)-12+3 -9-(-3)-4
_10+5-1_ 2-1 1

C9+3-4 —6-4 10

4. 7 , g, J11 are irrational numbers.

5. 9[(=3)4] = 9[4(-3)]

Commutative property of multiplication 19. (3x4 24 Sx) B (—x4 32— 6x)

6. 74+5)=#4+5)7

_ a4 2 4 4.2
Commutative property of multiplication =3x7 = x4 Sx T -3+ bx

= (3x4 + x4) + (—x2 —3x? ) +(5x+6x)
7. 6(x+y—3)=6x+6y+6(-3) . 5
Distributive property =4x" —4x" +11x

8. 11+(5+3)=(11+5)+3 20. -8y +8y2 =5y)—(2" +4y2 =10}
Associative property of addition
=8y +8y? —5y -2y —4y2 +10

=-8)° -2y +8y2 —4y? =5y +10
=-10y> +4y? -5y +10

9. xis atleast9.
x>9

10. x is negative.

=0 21, (Sk—2h)(Sk+2h) = (5k)’ = (2h)" = 25k> - 4}

11. |[6-4|=2, —-|-2|=-2, [8+1=]9]=9,

-2 =-p+2/=—|5|=-5 22 (2r=5y)2r+5y)=(2r) = (59)°
Since -5, -2, 2, 9 are in order, then =4r? - 25)’2
3= (=2)|, =]-2|. |6 — 4|, [8 +1] are in order.
23. (3x+4y) = (3x)> +2(3x)(4y)+(4y)°
13. 7-|-8=7-8=-1 24. (2a-5b)? =(2a)% - 2(2a)(5b) + (5b)*

= 4a* - 20ab + 25b*
14. |-3|-|]-9+6|=3-]-3|=3-3=0
25. 2kh” — 4kh+ Sk = k (27 — 4 +5)
15. x>-3
Start at —3 and draw a ray to the right. Use a 5 5 ) 5 2l 2
bracket at -3 to show that -3 is a part of the 26. 2m"n” +6mn” +16n" =2n (m +3m+ 8)
graph.

r
L

b 27. 5a* +12d° +4a’ = a* (5a® +12a + 4)

=a’(5a+2)(a+2)
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39

28.

29.

30.

31.

32.

33.

34.

3s.

36.

241+ 4x? — dx = 4x (627 + x 1)
=4x(3x-D(2x+1)

144p -169¢° = (12p)* - (13¢)°
=(12p-13¢)(12p +13q)
81z% - 25x” = (92)” — (5x)°
=9z +5x)(9z — 5x)
27y% ~1=(3y)’ -1*
(3y—1)[(3y)2 +(3y)(1)+ 12}

=(3y—l)(9y2+3y+1)

125a° +216 = (5a)° +(6)°
= (5a+ 6)[(5a)2 ~5a(6) +62]

= (5a+6)(254” ~30a + 36|

3x 45x _3x-45x _3-5-3:3x7 _9x’

5 12 5-12 4.5.3 4

5k* 70k _S5k*-3 70k-2 _15k> 140k

24 36 243 362 72 72
15k~ 140k 5k(3k - 28)
72 72

cz—3c+2;c—2_(c—1)(c—2)' 8¢
2ec-1) 8  2c(c-1) (c-2)
_80(0—1)(0—2)=8_

T 2e(c-1(c-2) 2

p3 —Zp2 —8p+p2 +4p+4
3p(p2—16) 9p2

_ p(p?-2p-3) 9p°

T3p(p+A(p-4) (p+2)(p+2)

_ pp-Hp+2)-9p°
3p(p+4)(p—H(p+2)(p+2)

__ 3p(p=4p+2)-3p’
3p(p=4)(p+2)-(p+4)p+2)

__ 3

S (p+A(p+2)

2m* —4m+2  6m+18

m -1 m2+2m-3

2(m® =2m+1) 2 o3
T mim—1)  6m+18
_ 2m=1)>  (m+3)(m-1)
(m+1)(m-1) 6(m+3)
2m=1)(m+3)-(m-1)*  (m-1)*
2m-1)(m+3)-3(m+1)  3(m+1)

37.

X’ +6x+5 2x(x+1)

4(x2 +1) x2-25

_ (x+5)(x+1D)-2x(x+1)
4(x2+1)-(x+5)(x—5)

38.

_ 2(x+5) - x(x+1)?
2(x+5)-2(x2+1)(x—5)

o x(x+D)?
_2(x2+1)(x—5)

39, 53 =—

40. 102=_1or 1

41. —8° = —(80) =1

-2 2
.. (_é) =(_é) _36
6 5 25

43. 4°.473 =45 =43

4. 7777 =77 =77 =L7
7

45 E _g5-(-4) _g-5+4 _g-1 _ 1

g
-3
46. 6—4=6‘3‘4=6‘7=i7
6 6
47, stap =L L7
52 10
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48.

49.

50.

51.

52.

53.

54.

SS.

56.

57.

58.

59.

60.

Solutions Manual for Finite Mathematics with Applications In the Management Natural and Social Sciences 13th Lial

5 4 1 1 1 1 6
5245 = 4o — o= —
52 5 25 5 25

g g L
532 573

23/4 .2—1/2 21/4
T

(3a2)1/2 ~(32a)3/2 Z312,.33 302 2372 452

3/2
(4p)2/3 ‘(2p3) _ 42/3p2/3 .03/2 ,p9/2
2/3
_ (22) p2/3 _23/2p9/2
_ 943 ‘23/2p2/3p9/2
_ 217/6p31/6
P27=3

{—64 is not a real number.

Ysap’a® =327-2p°¢° ¢
=327p°¢* 324* =3pai24>
Yo4ab> = Y16a* - Yaap® = 2aY4ap>

33-12412 =33 - 12443 =33 -12-23
=33 -24/3 =213

87 +2463 =87 +249-7
=87 +637 =147

B B-2) Ve
1+\/§_(1+\/§)<1—\/§)_ 1-2

B

4+\/§_ (4+x/5) (4+\/§)

4—\5_(4—\5)'(4“5)
16+ 42 +445 +4/10
) 16—(«/5)2
_16+42 +4V5+4/10

11

61. 3x—4(x-2)=2x+9
3x—4x+8=2x+9
-x+8=2x+9

—1=3)c:>)c=—l
3

62. 4y+9=-3(1-2y)+5
4y+9=-3+6y+35
4y+9=2+6y

7
2y=-T=y=—
y y=2

63. 2m 6

= +4
m—-3 m-3

2m=6+4(m-3)
2m=6+4m—12
2m=4m—6
6=2m=3=m
Because m = 3 would make the denominators of

the fractions equal to 0, making the fractions
undefined, the given equation has no solution.

S, 3k
k+5 k+5

Multiply both sides of the equation by the
common denominator k + 5.

15=4(k+5)-3k
15=4k+20-3k=k=-5

If k= -5, the fractions would be undefined, so
the given equation has no solution.

64.

65. 8ax—-3=2x
8ax—-2x=3
x(8a-2)=3

3
8a—-2

xX=
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68.

69.

70.
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S
5
2 -
=Yg or 2—y=—8
5 5
2- 2-
5(—0 =5@8) or 5(%) =5(-8)
2-y=40 or 2-y=-40
-y=38 or —y=-42
y=-38 or y=42

The solutions are —38 and 42.

|4k +1] = |6k - 3|

4k+1=6k—3 or 4k+1=—(6k—3)
4k+1=6k—3 or 4k+1=—-6k+3
“2k=-4  or 10k=2

k=2 or

The solutions are 2 and %

b+7?=5
Use the square root property to solve this
quadratic equation.

b+7=+5 or b+7=—=/5
b=-7+~/5 or b=-7-5

The solutions are =7 +~/5 and 7 —~/5, which

we abbreviate as —7 £~/5 .

Qp+)*=7
Solve by the square root property.

2p+1=47 or 2p+1=—/7
2p=—1+x/7 or 2p=—1—\/7
~1+47 -1-7
= or p:
2 2
-1+
The solutions are 1_2\/7

71.

72.

73.

74.

75.

2p2+3p=2
Write the equation in standard form and solve by
factoring.

2p2+3p—2=0
@Cp-D(p+2)=0
2p—-1=0 or p+2=0

p=— or

=2
5 p

The solutions are % and 2.

2 y2 =15+y
Write the equation in standard form and solve by
factoring.

2y%—y-15=0
(y=3)(2y+5=0

5
=3o0r y=——
y y=73

The solutions are 3 and —% .

2¢% -11g=21=2¢>-11g-21=0=
(2g9+3)(g-7)=0

2g+3=0 or g—7=0

g=—— or

=7
) q

The solutions are —% and 7.

3x2+2x=16=3x> +2x—-16=0=
(Bx+8)(x—2)=0

3x+8=0 or x—2=0

X=—-— or x=2

3

The solutions are —g and 2.

6k* +k* =1= 6k* +k*-1=0
Let p=k2,so p2=k4.
6p°+p-1=0
BGp-H2p+hH=0
2p+1=0
1

PZ—E

3p—1=0 or

L
P=3
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76.

77.

pr:l,kzzl:k:i\/I:iﬁ 78.
3 3 3 3
1 5 1
pr=—5, k =_5 has no real number
solution.
The solutions are iT3.
79.
21p* =2+ pt = 21p* - pr-2=0
Let u=p2;then u2=p4.
2w —u-2=0
Gu-1)Tu+2)=0
3u—-1=0 or 7u+2=0
| ) 80.
xX=— or xX=—=
3 7
21 2_ 2
=— or =—=
P =3 P =3
If x=—%, p2 =—% has no real number
solution.
1B
=4+—— =+
p \/g 3 81.
The solutions are ig. 82.
83.
R
p= 5 forr
(r+R)

p(r+R)?* =E’R
p(r2 +2rR+R2)=E2R
pr2 +2rpR+R2p =E’R

pr2 +2rpR+R2p—E2R =0
Use the quadratic formula to solve for r.

—ZpRi\/4p2R2 —4p(R2p—E2R) 85
r= o
_ 2pR+\JApE®R  -pR+ EpR
T 2p - p
86.

84.

2

p:(r+R)2 for E.
p(r+R)* = E’R= E? =—”(r;R)2 =
Fes |p(r+R)* _+(r+R1pR

R R
K=s(s—a) for s.

K=s’-as=s*—as—K=0
Use the quadratic formula.

. atya® -4(-K) axva®+4K
2 2

kz®—hz—t=0 forz
Use the quadratic formula with a = £,
b=-h,and c =—t.

LT ENER? -4k

2k

:hi\/h2+4kt

2k

82.3-(-33.9)|=|116.2|=116.2%
|-3.5-(-14.7)| =|-11.2| = 11.2%

Let x = the original price
x—2x=1229

Bx=1229

x=1536.25
The original price of the laptop was $1536.25.

Let x = the original price
x—.25x =740

0.75x =740

x=986.67
The original price of the phone was $986.67.

. Letx=7.2

A=.24(7.2)+.85

A=2578

The percent of consumer expenditures for
alcohol when the country spent 7.2% on food
was 2.578%.

Letx=11.5

A=.24(11.5)+.85

A=3.61

The percent of consumer expenditures for

alcohol when the country spent 11.5% on food
was 3.61%.
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87.

88.

89.

90.

91.

92,

93.

94.
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Letx=9.5

A=.24(9.5)+.85

A=3.13

The percent of consumer expenditures for
alcohol when the country spent 9.5% on food
was 3.13%.

Letx=12.1

A=.24(12.1)+.85

A=3.754

The percent of consumer expenditures for
alcohol when the country spent 12.1% on food
was 3.754%.

Let 4=4.09

4.09 =.24x+.85

3.24 = 24x

13.5=x
When the percent of consumer expenditures for
alcohol was 4.09%, the country spent 13.5% on
food.

Let 4=2.77

2.77=.24x+.85

1.92 = 24x

8=x

When the percent of consumer expenditures for

alcohol was 2.77%, the country spent 8.0% on
food.

Let A=1.96
1.96 =.24x+.85
1.11=.24x
4.625=x

When the percent of consumer expenditures for
alcohol was 1.96%, the country spent 4.625% on
food.
Let A= 3.85
3.85=.24x+.85
3=.24x
125=x
When the percent of consumer expenditures for
alcohol was 3.85%, the country spent 12.5% on
food.
Letx=3
_ 83.1995(3)% +490(3)+1917.3
3+1
The total number of new motor vehicles sold in
the U.S. in March 2020 was approximately 1034
thousand.
Letx=10
- 83.1995(10)2 +490(10) +1917.3
10+1
The total number of new motor vehicles sold in

the U.S. in October 2020 was approximately
1376 thousand.

14 =~1034.02

=1376.11

95.

96.

97.

99.

Let V= 1200.
- 83.1995x% +490x+1917.3
x+1
83.1995x% +490x+1917.3
x+1
1200(x+1) = 83.1995x% +490x +1917.3

0=283.1995x - 710x+717.3

1200 =

B 71044/(-710)? - 4(83.1995)(717.3)
e 2(83.1995)

=12o0r73

The number of new vehicles sold in the second
half of 2020 surpassed 1200 thousand in August.

Let V= 1400.
. 83.1995x2 +490x +1917.3
x+1
83.1995x% +490x +1917.3
x+1
1400(x +1) = 83.1995x2 +490x +1917.3

0=283.1995x> —910x+517.3

1400 =

910++/(-910) —4(83.1995)(517.3)
B 2(83.1995)

= 0.6 or 10.3

The number of new vehicles sold in the second
half of 2020 surpassed 1400 thousand in
November.

Letx=17

R=247(17)* =76.71

The total amount spent on non-defense research
and development in the U.S. in 2017 was
approximately $76.7 billion.

. Letx=19

R =24.7(19)* =80.20
The total amount spent on non-defense research
and development in the U.S. in 2019 was
approximately $80.2 billion.
Let x = the single interest rate
2000(.12)+500(.07) = 2500x

275 =2500x

Al=x

Therefore, a single interest rate of 11% will yield
the same results.
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100.

101.

102.

103.

104.
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Let x = the amount of beef. Then 30 — x = the
amount of pork.
2.8x+3.25(30—x) =3.10(30)
2.8x+97.5-3.25x =93
—45x =-4.5
x=10
Therefore the butcher should use 10 pounds of

beef and 30 — 10 = 20 pounds of pork.
Letx=15

V =.104x> =3.22x+32.8

V =.104(15)> —3.22(15)+32.8

V=79

The vacancy rate at U.S. malls in 2015 was

approximately 7.9%.
Letx =20

V =.104x>-3.22x+32.8
V =.104(20)> —3.22(20) +32.8
V=10

The vacancy rate at U.S. malls in 2020 was
approximately 10%.

Let V= 8.3%.
V =.104x> —3.22x+32.8

8.3=.104x> —3.22x+32.8
0=.104x>-3.22x+24.5

~ 3.22J_r\/(—3.22)2 ~4(.104)(24.5)
T 2(.104)
=13.46 or 17.5

The most recent time the vacancy rate at U.S.
malls exceeded 8.3% was in 2018.
Let V'=19.2%.

V =.104x> —3.22x+32.8
9.2=.104x%-3.22x+32.8
0=.104x>-3.22x+23.6

3.22J_r\/(—3.22)2 ~4(.104)(23.6)
e 2(.104)
=11.91 or 19.05

The most recent time the vacancy rate at U.S.
malls exceeded 9.2% was in 2020.

105. Let x = the width of the walk.

The area = (10+2x)(15+2x)—10(15)
=150 +20x+30x +4x* —150
= 4x? +50x

To use all of the cement, solve

200 = 4x? +50x

0= 4x? +50x - 200

Using the quadratic formula, we have
50+ /(50) —4(4)(~200)

T 2(4)

~50++/5700
T

The width cannot be negative, so the solution is
approximately 3.2 feet.

106. Let x = the length of the yard. Then 160 — x = the
width of the yard. Area is equal to length times
width.

The area =Iw
4000 = (x)(160 - x)

0= x* —160x + 4000
Using the quadratic formula, we have

160+ /(~160)* - 4(1)(4000)

2(1)
_ 160£+/9600
2(1)
The length is longer than the width, so the length
is approximately 129 feet and the width is
approximately 160 — 129 = 31 feet.
107. v, =150, hy =0, h =200
200 =-16¢* +150¢ +0 =
16¢> —150¢ +200 = 0 =
8¢ —75t+100=0= ¢ = 1.61 or 7.77
The ball will reach 200 feet on its downward trip
after approximately 7.77 seconds.
108. v, =55, hy =700, h=0
0=—16t> —55¢+700 =

161 +55t-700= 0=t = —8.55 or 5.12
The ball will reach the ground after
approximately 5.12 seconds

=~ —15.6875 or 3.1875

=31.01 or 128.99
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Case 1 Consumers Often Defy Common
Sense

1. The total cost to buy and run this electric hot
water tank for x years is £ =218 + 508x.

2. The total cost to buy and run this gas hot water
tank for x years is G =328 + 309x.

3. Over 10 years, the electric hot water tank costs
218 +508(10) = 5298 or $5298, and the gas hot
water tank costs 328 + 309(10) = 3418 or $3418.
The electric hot water tank costs $1880 more
over 10 years.

4. The total costs for the two hot water tanks will
be equal when 218 +508x =328+309x =
199x =110 = x = 0.55.

The costs will be equal within the first year.

5. The total cost to buy and run this Maytag
refrigerator for x years is M = 1529.10 + 50x.

6. The total cost to buy and run this LG refrigerator
for x years is L = 1618.20 + 44x.

7. Over 10 years, the Maytag refrigerator costs
1529.10 + 50(10) = 2029.10 or $2029.10,
and the LG refrigerator costs
1618.20 +44(10) = 2058.20 or $2058.20.
The LG refrigerator costs $29.10 more over
10 years.

8. The total costs for the two refrigerators will be
equal when 1529.10+50x =1618.20 + 44x =
6x=89.10= x =14.85.

The costs will be equal in the 14% year.
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Chapter 2 Graphs, Lines, and Inequalities

Section 2.1 Graphs, Lines, and Inequalities

1. (1,-2) lies in quadrant IV 8 2x+7y=14
(-2, Dlies in quadrant 11 Find the y-intercept. If x =0,
(3, 4) lies in quadrant I 20)+7y=14=7y=14=y=2

(-5, —6) lies in quadrant I1I The y-intercept is 2.

2. (7.2)lies i drant T Next find the x-intercept. If y = 0,
+ (,2) lies in quadran 2x+7(0)=14= 2x=14= x=7
(3, -2 ) lies in quadrant IV The x-intercept is 7.

(4,0) lies in no quadrant Using these intercepts, graph the line.
(—\/g , V3 ) lies in quadrant 11 '

y

3. (1,-3) is a solution to 3x — y — 6 = 0 because

< 2x+ Ty = 14

3(1)—(-3) — 6 = 0 is a true statement. P ‘
S >
-~

4. (2,-1) is a solution to x2 +y2 -6x+8y=-15

because (2)? +(—1)? —6(2)+8(-1) =-15 isa

true statement.

9. 8x+3y=12
5. (3,4) is not a solution to (x—2)° + (v+ 2)° =6 Find the y-intercept. If x =0,
3y=12=y=4

because (3-2)” +(4+2)” =37, not 6. The y-intercept is 4.

Next, find the x-intercept. If y =0,
2 2

12 3
6. (1,-1) is not a solution to ~— +2— = —4 Sx=12=x=—2=2
2 3 8 2
2 2
because - + D" 5 ot —4. The x-intercept is 3 .
23 6 2
Using these intercepts, graph the line.
7. 4y+3x=12 y
Find the y-intercept. If x =0,
4y=-30)+12=4y=12= y=3 45' 8x+3y=12
The y-intercept is 3. 2 :\
Next find the x-interCept. Ify = 0, 1 T 1) W X
4(0)+3x=12=3x=12=x=4 2,1\ ¢
The x-intercept is 4. I
Using these intercepts, graph the line. T

10. 9y —4x=12

\: 4y +3x=12 Find the y-intercept. If x =0,
3 12 4
+ 9y-4(0)=12=9y=12=> y= =§

N I N N N b W' X

The y-intercept is % .

Next find the x-intercept. If y =0,
90)—4x=12= -4x=12=x=-3
The x-intercept is —3.
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SECTION 2.1 GRAPHS, LINES AND INEQUALITIESES 47

Using these intercepts, graph the line. 14. The x-intercept is 3; the y-intercept is 1.
y
15. The x-intercepts are —1 and 2. The
y-intercept is —2.

/9;_ 4=12 16. The x-intercept is 1. There is no y-intercept.
3 )
17. 3x+4y=12
To find the x-intercept, let y = 0:
3x+4(0)=12=3x=12=>x=4
The x-intercept is 4.

. x=2y+3 B To find the y-intercept, let x = 0:
Find the y-intercept. If x = 0, . 3(0)+4y=12=4y=12= y=3
0=2y+3=>2y=—3:>y=—5 The y-intercept is 3.

. 3 18. x-2y=5
The y-intercept is —= . . Y
€ JTIETeept s 2 To find the x-intercept, let y = 0:
Next, find the x-intercept. If y = 0, x=2(0)=5=x=5
x=2(0)+3=x=3 The x-intercept is 5.
The x-intercept is 3. To find the y-intercept, let x = 0.
Using theie intercepts, graph the line. 0-2y=5=2p=5= p=— %
N . .5
1 x=2y+3 The y-intercept is R
oI
W // x 19. 2x—3y=24
2 ¥, 3 3 To find the x-intercept, let y = 0:
/; 2x-3(0)=24=2x=24=x=12
T The x-intercept is 12.

To find the y-intercept, let x = 0:

12. x-3y=0 200)-3y=24= -3y=24= y=-8
Find the y-intercept. If x = 0, The 1-intercent is —8
3y=0=0 y-Itercept1s =o.
The y-intercept is 0. Since the line passes 20. 3x+y=4
through the origin, the x-intercept is also 0. To find the x-intercept, let y = 0:
Find another point on the line by arbitrarily 4
choosing a value for x. Let x = 3. Then, x+0=4=3x=4=x= 3
By=-3=y=1 4
The point with coordinates (3, 1) is on the line. The x-intercept is 3

Using this point and the origin, graph the line.

y

To find the y-intercept, let x = 0:
30)+y=4=>y=4
EEEE The y-intercept is 4.

Xx— 3}7 =0
= anna i 21, y=x>-9
-
— T To find the x-intercepts, let y = 0:

0=x’-9= x> =9= x=+/9 =43
The x-intercepts are 3 and —3.

To find the y-intercept, let x = 0:
13. The x-intercepts are where the rays cross the y=0-9=-9

x-axis, —2.5 and 3. The y-intercept is where the
ray crosses the y-axis, 3.

The y-intercept is —9.
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22. y= 244 To find the y-intercept, let x = 0:
2
To find the x-intercepts, let y = 0: y=3(0)"+4(0)-4=-4
0=x2+4=x>=-4— The y-intercept is —4.
x= i\'/ -4 n?t a real number 27, y= $2
There is no x-intercept. ' 5
To find the y-intercept, let x = 0: x-intercept: 0 =x" = x=0
y= 02+4=4 y-intercept: y =0
The y-intercept is 4. X y !
, -2 4 °T
23. y=x"+x-20 4+
To find the x-intercepts, let y = 0: -1 ! 2+
0=x>+x-20=0=(x+5)(x—4)= 0 0 AN
x+5=0=x=-Sorx-4=0=>x=4 1 1 I N
The x-intercepts are —5 and 4. ) 4
To find the y-intercept, let x = 0:
y=0%+0-20=-20
28. y=x>+2

The y-intercept is —20.
x-intercept: 0 = 2= xt=2=
x =*+/-2 not areal number

y-intercept: y = 0 +2= y=2

24. y=5x>+6x+1
To find the x-intercepts, let y = 0:
0=5x>+6x+1=0=0Gx+)(x+1)=

1 x |y \
Sx+l=0=x=——=orx+1=0=>x=-1
5 -2 6 &
The x-intercepts are —% and —1. -1 3 \ |/
To find the y-intercept, let x = 0: 0 2 : R
3 =50)>+6(0)+1=1 1 3 Ki
The y-intercept is 1. 2 6
25. y= 2x2 —5x+7
To find the x-intercepts, let y = 0: 29, y= x2-3
2
0=2x"-5x+7 x-intercepts:O=x2—3:>x2=3:>x:i\/§

This equation does not have real solutions, so

. . _n2_ __
there are no x-intercepts. y-intercepts: y =07 —-3=-3

To find the y-intercept, let x = 0: X y y
y =200 -50)+7=7 3 P 44
The y-intercept is 7. .1
-1 -2 1
26. y=3x2+4x—4 0 3 _i I_ZI T i I i .
To find the x-intercepts, let y = 0: | 5 —/
0=3x>+4x-4=0=(3x-2)(x+2) = X ) L

3x—2=0=>x=§ or x+2=0=>x=-2

. 2
The x-intercepts are —2 and 3
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30. y=2x?

x-intercept: 0 = 232 =x=0
y-intercept: y=2(0)=0

y
X Yy
-2 8
-1 2
\ |
0 0 |\ |
1 2
-2 8

31. y=x2—6x+5
x-intercept:
0=x>-6x+5=0=(x—)(x-5)=
x=1=0=x=1o0or x-5=0=x=5
y-intercept: y = (0)2 -6(0)+5=5

y
x y
-2 21
-1 12
\ |
0 5 2 \ I
1
1 0 ‘f,;z \ "~/
2 | 3 ‘

32. y=x?+2x-3
x-intercept:
0=x>+2x-3=0=x+3)x-1)=

x+3=0=x=-3o0orx-1=0=>x=1

y-intercept: y = (0)? +2(0)—3 = -3

s
x y
-3 0
2 | -3
\ |
1| 4 \ 2
0o | 3 \
1 0

33. y=x>+1
x-intercept:

3

0=x+l=x’=-1=x=3-1=-1

y-intercept: y = 0} +1=1

x y
2 | 7 gl
2__
-1 0
NI 4 S
0 1 24 2 4
+-2
1 2 1
+ 4
2 9
34, y=x’-3

x-intercept: 0 = B33 =3x=

y-intercept: y = 0°-3= y=-3

X y Y
2 | -11
-1 | 4 /
0 | -3 f )
1| =2
2 5
35. y=+x+4

x-intercept: 0 = Vx+4=0=x+4=x=-4
y-intercept: y=+/0+4 =4 =2

X y 7
2| V2=14 : EES
-1 | B=17 1
. ) B a] )
2 | Jo=24 {
5 3
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36. y=+/x-2 41. 2015
x-intercept: 0=vVx-2=0=x-2=x=2 42. 2018
y-intercept: y =+/0-2 = J=2 , not a real
43. 2017,2018,2019
number
. 44. 2017,2018,2019
X )
5 0 45. (a) about $1,250,000
3 1 1 = (b) about $1,750,000
6 2 ; (¢) about $4,250,000
11
3 46. (a) about $1,000,000
(b) about $2,250,000.
37. (¢) about $3,250,000.

47. (a) about $500,000

5 E 3 ®

(b) about $1,000,000.

(¢) about $1,500,000.

Spenidng (billions of dollars)

ERE-R

48. (a) about $250,000

6 17 Ylil ‘19 20
(b) about $1,250,000
38.
(¢) about $1,500,000.

E o /*-——- 49. beef, about 56 pounds; chicken, about 90
g pounds; pork, about 50 pounds

lars)

of

100
80

50. beef, about 57 pounds; chicken, about 93
20 pounds; pork, about 51 pounds

E3

Spenidng (billions of d
2
2

Yo 51. 2019

39. 52. 2015

%

53. about $45

SR 3

-

54. about $40

Fatalities

55. days 9 and 12

S e e S 56. days 1,6,and 13— 19
40. 57. Day 9; about $46.40
58. Day 12; about $41.80

45

40
L5 \/—\/ 59. Lower
£ 30

" 60. Lower

MO 61. Day 9; about $4.90
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62. Day 15; about $1.30 68. y=x*-s5x2-2

63. y=x2+x+1

' T

_5 5 -10

-2 69. y=x4—2x3+2x

64. y=2—x—x2

4 \
-3 3

]

ya NN |
71 -z

The “flat” part of the graph near x =1 looks like
a horizontal line segment, but it is not. The y

65. y=(x- 3)3 values increase slightly as you trace along the

) segment from left to right.

5
/ 70. (a) y=x'-2x+2x
-2 6 10
/ '|'1=H‘“|-ZH"‘3+Ei¢}
— -10 ll_[ 10

66. y= x3 + 2)(2 + 2 H='.‘125531_51(';'='.EE‘|:I.EE‘|

8

(b) The lowest point on the graph is
approximately at (—.5, —.6875). Answers

vary.

' i 71. x=-1.1038

N

67. y=x3—3x2+x—l

SRFO
6 W=-1.40z80% |Y=i
/ [-3,3] by [-2, 6]
- /\J 3 72. x~.6823
| /
"
SRFO
W=.eBzzefE  1Y=0

[-3,3] by [3,3]
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73. x=2.1017

2ekFn
w=e. i01lgBEEZ 1¥=0
[_39 3] by [_53 5]

74. x=.7555

2eFn
T g (Y
[-3,3] by [5, 5]

75. x=-1.7521

2eFn
w=-1.752118 |¥=-zZE-iz
[_39 3] by [_23 12]

/

./

2ek .
n=e. FEIZEEY Y=i
[713 53] by [753 5]

76. x~=2.7693

Section 2.2 Equations of Lines

1. Through (2, 5) and (0, 8)
Ay 8-5_ 3 3

slope =

Ax 0-2 -2 2

2. Through (9, 0) and (12, 12)

s]ope = H = 2 =4
12-9 3
3. Through (4, 14) and (3, 0)
s]ope :ﬂ:ﬁ:—z
4-3 7

4. Through (-5, -2) and (-4, 11)

—2-11 ___13:13

slope =———=
PP

10.

11.

12.

13.

14.

15.

Through the origin and (-4, 10); the origin has
coordinate (0, 0).
10-0 10 5
slope =———=—=—-—
4 —4 2
Through the origin, (0, 0), and (8, —2)
-2-0 -2 1

lone = =2 —
SPEERT0 T8 4

Through (-1, 4) and (-1, 6)

= i = g, not defined
-1-(-1) 0

The slope is undefined.

Through (-3, 5) and (2, 5)

-3 :9:0
2-(-3) 5

slope =

b=5 m=4
y=mx+b
y=4x+5

b=-3,m=-7
y=mx+b
y=-Tx-3

b=15m=-23
y=mx+b
y=-23x+1.5

b=-45,m=25
y=mx+b
y=25x-45
b=4, m=—E
4
y=mx+b

3
=——x+4
Y=g x

b=-3, m=i
3
y=mx+b

4
y= gx -3
2x—y=9
Rewrite in slope-intercept form.
—-y=-2x+9
y=2x-9
m=2,b= -9.
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16.

17.

18.

19.

20.

21.

22.

23.

Solutions Manual for Finite Mathematics with Applications In the Management Natural and Social Sciences 13th Lial

x+2y=7

Rewrite in slope-intercept form.

2y =—x+7

6x=2y+4

Rewrite in slope-intercept form.

2y=6x—-4=y=3x-2
m=3,b= -2

4x +3y=24

Rewrite in slope-intercept form.

3y=—4x+24

4
=——x+38
773

mz—i,bZS.
3

6x—-9y=16
Write in slope-intercept form.
-9y =-6x+16

9y=6x-16
_2 16

4x+2y=0

Rewrite in slope-intercept form.

2y=-4x=y=-2x
m= -2,b=0.

2x-3y=0

Rewrite in slope-intercept form.

3y=2x:>y=§x

2
m=—,b=0.
3
y =7 can be written as
y=0x+7
m=0,b=17.
x=y-5
Rewrite in slope-intercept form.
y=x+5
m=1,b=5

24. There are many correct answers, including:

25.

26.

27.

y

v

(a) Largest value of slope is at C.
(b) Smallest value of slope is at B.
(c) Largest absolute value is at B
(d) ClosesttoOisatD

(@ y=3x+2
The slope is positive, and the y-intercept is
positive. This is line D.

(b) y=-3x+2
The slope is negative, and the y-intercept is
positive. This is line B.

() y=3x-2
The slope is positive, and the y-intercept is
negative. This is line A.

d y=-3x-2
The slope is negative, and the y-intercept is
negative. This is line C.

2x—y=-2

Find the x-intercept by setting y = 0 and solving
forx: 2x-0=-"2=2x=-"2=x=-1

Find the y-intercept by setting x = 0 and solving
fory: 200)—y=2=-y="2=y=2

Use the points (-1, 0) and (0, 2) to sketch the
graph:
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28. 2y+x=4
Find the x-intercept by setting y = 0 and solving
forx: 2(0)+x=4=x=4
Find the y-intercept by setting x = 0 and solving
fory: 2y+0=4=2y=4=y=2

Use the points (4, 0) and (0, 2) to sketch the
graph:

29. 2x+3y=4
Find the x-intercept by setting y = 0 and solving
forx: 2x+3(0)=4=2x=4=x=2
Find the y-intercept by setting x = 0 and solving

for y: 2(0)+3y=4:>3y:4:>y:g

Use the points (2, 0) and (0, %) to sketch the

graph:

30. Sx+4y=3
Find the x-intercept by setting y = 0 and solving
for x:

—5x+4(0)=3ﬁ—5x=3:x=—%

Find the y-intercept by setting x = 0 and solving
for y:

—5(0)+4y=3=>4y=3=>y=%

Use the points (—%, 0) and (0, %) to sketch

the graph:

31.

32.

—Sx+4y=3

4x—-5y=2
Find the x-intercept, by setting y = 0 and solving
for x:

4x—5(0)=2:4x=2:x=%

Find the y-intercept by setting x = 0 and solving
for y:

4(0)—5y=2:>—5y=2:>y=—%

Use the points (%,0) and (0, —%) to sketch

the graph:

3x+2y=8
Find the x-intercept by setting y = 0 and solving
for x:

3x+2(0)=8:>3x=8:>x=§

Find the y-intercept by setting x = 0 and solving
for y:

30)+2y=8=2y=8=y=4

Use the points (g, 0) and (0, 4) to sketch the

graph:

3x-i:2y::8

\

8\
3

y.4
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33. For4x -3y =6, solve for y.

34.

3s.

36.

37.

4
=—x-2
Y73

For 3x + 4y =8, solve for y.

3
=——x+2
YTy

The two slopes are g and —% . Since

(33

the lines are perpendicular.

2x—5y="7and 15y —5=6x
Solve each equation for y to find the slope.

2 7
2x—5y=7:>—5y=—2x+7:>y=§x—§
I5y-5=6x=15y=6x+5=

6 5 2 1

=—x+—==x
TR T IS

The slope of each line is %, so the lines are

parallel.

For 3x + 2y = 8, solve for y.

3
y——5x+4
For 6y =5 — 9x, solve for y.
y:_§x+§

2 6

Since the slopes are both —% , the lines are

parallel.

x—3y=4andy=1-3x

Solve each equation for y to find the slope.
x—3y=4:>—3y=—x+4:>y=%x—%
y=1-3x=-3x+1

The product of the slopes is (%) (-3)=-1,s0
the lines are perpendicular.

For 4x =2y + 3, solve for y.
3

y= 2x — 5
For 2y = 2x + 3, solve for y.
y=x+§

2
Since the two slopes are 2 and 1, the lines are
neither parallel nor perpendicular.

38. 2x—y=6andx-2y=4

39.

40.

Solve each equation for y to find the slope.
2x-y=6=>-y=-2x+6=>y=2x-06

x—2y=4:—2y=—x+4:y=%x—2
The slopes are not equal, and their product is

2 (%) =1, not —1, so the lines are neither
parallel nor perpendicular.

Triangle with vertices (9, 6), (—1, 2) and
(1,-3).
a. Slope of side between vertices (9, 6) and (—
1,2):
6-2 4 2

"9y 10 s
Slope of side between vertices (-1, 2) and
(1,-3):

2-(-3) 5 _ 5

272

-1-1
Slope of side between vertices (1, —3) and
9, 6):
_3-6_-9_9
S 1-9 -8 8

b. The sides with slopes % and —% are

perpendicular, because %(—%) =—1. Thus,
the triangle is a right triangle.

Quadrilateral with vertices (-5, -2), (-3, 1),
(3, 0), and (1, -3):
a. Slope of side between vertices (-5, —2) and
(=3, 1):
-2-1 -3
m = —=
-5-(-3) =2

3
2

Slope of side between vertices (-3, 1) and

(3, 0):
1-0 1 1
m —_—e— i — i —
-3-3 -6 6
Slope of side between vertices (3, 0) and (1,
-3):
e 0-(=3) _3
3-1 2
Slope of side between vertices (1, —3) and
(=5, -2):

_3-(2)_-3+2 1

1-(=5)  1+5 6
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b. Yes, the quadrilateral is a parallelogram 45. (x, y1)=(10,1), m=0
because opposite sides have the same slope Y=y, =m(x—2x,)

and are therefore parallel.
41. Use point-slope form with
(9 1) =(=3, D m==2
y=y =m(x—xp)

y-2=-5(=(-3)

y—2:—§(x+3)

46.

y—1=0(x—-10)
y=1=0=y=1

(xp, »)=(-3,-9),m=0
Y=y =m(x—-x)

y=(=9)=0(x-(=3))
y+9=0=y=-9

47. Since the slope is undefined, the equation is that
2 of a vertical line through (-2, 12).
y—2=—§x—2 x=-2
y= _2 X 48. Since the slope is undefined, the equation is that
3 of a vertical line through (1, 1).

4
42. (x, y1)=(=5-2), m :g
y=yp=m(x—xp)

y=(-2) =§(x—(—5>)

4
y+2=2(x+5)

49.

x=1

Through (-1, 1) and (2, 7)
Find the slope.
7-1 6

m= =
2—(-1) 3
Use the point-slope form with (2, 7) = (x, ;).

y=y=m(x—x)

y+2=%x+4 y=T=2x-2)
4 y=T7=2x-4
y=§X+2 y=2x+3

43. (x, y1)=(2,3),m=3

50.

Through (2, 5) and (0, 6)

Find the slope.
Y=y =m(x-x) 5-6 -1
y=3=3(x-2) =m=?
y-3= ix _g Use the point-slope form with (0, 6) = (x;, »;).
y=3x-

1
4. (x, y)=G,—-4), m= _Z

Y=y =m(x—xp)

Y=n =m(x—x1)
y=6=-2(:-0)

—6=——x
1 g 2
y= (4 == (x=3) i
4
y——zx+6
1
+4=——(x-3
y 7073
4y+16=-x+3
4y=-x-13
1B
4 4 4
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51. Through (1, 2) and (3, 9)
Find the slope.
_9-2 7
T3-1 2
Use the point-slope form with (1, 2) = (x;, ;).
Yy=n= m(x—xl)

7
—2="(x-1
y 2(x )

—o="yx_L
Y 2 2
7 3

=—x—-——
Y 2 2

2y=Tx-3

52. Through (-1,-2) and (2, -1)
Find the slope.
m=—2-CDh_-1_1

-1-2 -3 3
Use the point-slope form with
(_15 _2) = (X], yl)

y=n zm(x—xl)

y-(-2) =§(x—<—1))

y+2=%(x+l)

3y+6=x+1
3y=x-5

53. Through the origin with slope 5.
(x1, 71)=(0,0);m=5
Yy=nn :m(x_xl)
y=0=5(x-0)= y=>5x

54. Through the origin and horizontal.
A horizontal line has slope 0.

(x1, 1) = (0, 0)
y—)ﬁ:m(x_xl)
y=0=0(m-0)

y=0

55. Through (6, 8) and vertical.
A vertical line has undefined slope.
(x1, 1) = (6, 8)
x=06

56. Through (7, 9) and parallel to y = 6.
The line y = 6 has slope 0.

(x> 71)=(7,9)
y=NM =m(x—x1)
y=9=0(x-7)
y=-9=0=>y=9

57. Through (3, 4) and parallel to 4x — 2y = 5.
Find the slope of the given line because a line
parallel to the line has the same slope.

(x, 71)=G. 4
4x=2y+5
2y=4x-5

5
=2x—-— m=2
Ve

=N :m(x_xl)

y—4=2(x-3)

y—4=2x-6
y=2x-2

58. Through (6, 8) and perpendicular to
y=2x-3.
The slope of the given line is 2, so the slope of a
line perpendicular to the given line has the slope
1
E .
(xla yl)= (6: 8)
y-—n= m(x_xl)

1
—8=——(x-6
y 2(x )

2y-16=-x+6
2y=-x+22

59. x-intercept 6; y-intercept —6

Through the points (6, 0) and (0, —6).
_0-(6)_6_ 1

6-0 6
Xy, 11)= (6, 0)
-y =m (x - X )
y-0=1(x-6)=y=x-6

3

—

~<
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60. Through (-5, 2) and parallel to the line through 64. Cost: $41,762; life: 15 years
(1,2) and (4, 3). 1 1
The slope of the given line is b= W xX= 3(41’762) = 2784.13
m= % = __; = l, so the slope of a line The depreciation is $2784.13 per year.
65. Let cost x = $201,457; life: 30
parallel to the line is also —. SN s 1 He: S0 years
3 D:(—)x:—(201,457):6715.23
n 30
(xb J’1) =(-5,2) The depreciation is $6715.23 per year.
yonEm (X - xl) 66. Let x = the amount of the bonus. The manager
y-2= I (x—(=5)) received as a bonus .10(165,000 — x),so
3 x=.10(165,000 — x).
3y—6=x+5 Solve this equation.
3y=x+11 x=16,500-.10x
1.10x =16,500
61. Through (-1, 3) and perpendicular to the line 16,500 15.000

through (0, 1) and (2, 3).

The slope of the given line is The bonus amounted to $15,000.

my = 123 _=2_ 1, so the slope of a line
-2 2 67. x=15
perpendicular to the line is m, = -1 =-1. y =567(15)-2459 = 6046
1 There were 6046 breweries in the United States

(xl, yl) =(-13) in the year 2015.
y=y=m(x-x) 68. x=20

y=3=-lx-(=1) y=567(20)—-2459 =8881

y=3=-x-1 There were 8881 breweries in the United States

y=—x+2 in the year 2020.
62. y-intercept 3 and perpendicular to 69. y=3000
2y +6=0. 3000 =567x —2459
2x—y+6=0=> y=2x+6 5459 =567x
The slope of this line is 2, so the slope of a line 9.63=x
. | The first full year that there were 3000 breweries
perpendicular to the line is Y in the United States was 2010.
(x> 31)=1(0.3) 70. y=6500
y—ylzm(x—xl) 6500 =567x—2459
1 8959 =567x

y=3=-7(-0 15.80 = x

2y-6=—x The first full year that there were 6500 breweries
in the United States was 2016.
2y=-x+6
71. x=241
63. Letcostx= 15,965 and life: 12 years. Find D. y= 522(241) +.7=126.502
D= (l)x = i(15,965) ~1330.42 The size of Texas’ wholesale trade economy was
n 12 $126.502 billion when it’s manufacturing

The depreciation is $1330.42 per year. economy was $241 billion.
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72.

73.

74.

75.

76.

77.

x=171
y= .522(71) +.7=37.762
The size of New York’s wholesale trade

economy was $37.762 billion when it’s
manufacturing economy was $71 billion.

y=150
50=.522x+.7
49.3=.522x
94.44 = x

The size of a state’s manufacturing economy
needs to be approximately $94.4 billion to
achieve a wholesale trade economy of $50
billion.

y=30
30=.522x+.7
29.3=.522x
56.13=x

The size of a state’s manufacturing economy
needs to be approximately $56.1 billion to
achieve a wholesale trade economy of $30
billion.

y=-116(23)+3.8=1.132
The model predicts that the quarterly sales for

the 23" quarter will be about 1.132 trillion won.

This actual sales were .468 trillion won higher
than the model predicts.

The slope of —.166 represents the rate of
declining sales every quarter. It is negative
because the sales are generally decreasing as
time progresses.

a. (x,)=(528.6) and

Find the slope.
25.1-8.6 16.5
m=———=——=1.1
20-5 15

y—8.6=1.1(x-5)
y—86=1.1x-5.5
y=11x+3.1

b. The year 2015 corresponds to
x=2015-2000 = 15.
y=1.1(15)+3.1=19.6
In 2015, there were 19.6% of U.S.
homeowners who lived in their homes for
more than 20 years.

78.

79.

C.

y=15
15=1.1x+3.1
11.9=1.1x

10.82=x
The first full year that 15% of homeowners
lived in their homes for more than 20 years
was 2011.

(x5,¥,)=(13,2.65)

Find the slope.
265-375 _—1.1_
Co1B3-1 12

-.09

y—3.75=-09(x-1)
y—=3.75=-09x+.09
y=—09x+3.84

The month of July 2020 corresponds to
x=17.
y=—09(7)+3.84=3.21

In July 2020, the mortgage rate was 3.21%.

y=2.8
2.8=—-.09x+3.84

—1.04 =—-.09x

11.56=x
The first month that the mortgage rate fell
below 2.8% was December 2020.

(x1, ) = (14,4800) and

(x5, ) =(19,6000)

Find the slope.
= 6000-4800 1200

19-14 5

=240

y—4800 = 240(x~14)
y—4800 = 240x-3360
¥ =240x+1440

The year 2017 corresponds to
x=2017-2000=17.

v =240(17)+1440 = 5520

In 2017, the average annual cost to
employees for employer family health
coverage was $5520.
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c. y=6750 b. The year 2015 corresponds to
6750 =240x+1440 x=2015-2000= 15.
5310=240x y=470(15)+5570=12,620
22.125=x In 2015, the average annual cost to
The first full year that the average annual employers for employer family health
cost to employees for employer family coverage was $12,620.
health coverage will exceed $6750 will be
2023. c. y=17,000
17,000 = 470x+5570
80.a. (x,;)=(9,9800) and (x,,y,)=(19,14500) 11,430 =470x
Find the slope. 2432=x
14500—9800 4700 The first full year that the average annual
= 19-9 = 10 =470 cost to employers for employer family
health coverage will exceed $17,000 will be
2025.

y—9800=470(x—9)
¥—9800 = 470x - 4230
y=470x+5570

Section 2.3 Linear Models

1. a. Let (x;,)) be(32,0)and (x,,y,) be b. C=50°C
(68, 20). 50=§(F—32)
Find the slope. 9
_20-0 20 5 450 =5F -160
"Te8-32 36 9 610=5F = F =122°
Use the point-slope form with (32, 0).
5 5 c. C=-10°C
—0=2(x-32)=> y=>(x-32
4 9(x )= 9(x ) —10=§(F—32)
b. Letx=>50. —90=5F -160

5 5 70=5F = F =14°
y=5(50-32)=(18)=10°C
d. F=-20F

Let x=75. 5 5
C= 5(_20 -32)= 5(—52) =-28.9°C

y= 3(75 -32)= 3(43) = 23.89°C

3. F=867°

> 5 5
C =5 (867 -32) = 5(835) = 463.89°C

2. y=§(x—32)=>C=§(F—32)

a. F=358°F

C= g (58—32) = g (26) = 14.4°C 4. When are Celsius and Fahrenheit temperatures

numerically equal? Set F'= C:
Cz%(F—32):Fz9F=5F—160=>

4F =-160 = F = —40°
The temperatures are numerically equal at —40°.
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5. Let (x,,»)=(16,240.0) and

(x5, ,)=(20, 258.8). Find the slope.

_258.8-240.0
-~ 20-16
y—240.0=4.7(x—-16)
y—240=47x-75.2
y=47x+164.8
To estimate the CPI in 2017, let x = 17.
y=4.7(17)+164.8 = 244.7
To estimate the CPI in 2022, let x = 22.
y=4.7(22)+164.8=268.2

=47

6. Let (x,y,)=(9,95.0) and

(x5,¥,)=(19,151.8). Find the slope.

L _151.8-950 568
19-9 10
1-95.0=5.68(x—9)
1—95=5.68x—51.12
) =5.68x+43.88

To estimate the number of electronically filed
returns in 2010, let x =2010 — 2000 = 10.
»=5.68(10)+43.88 =100.68

There were about 100.68 million electronically
filed tax returns in 2010.

To estimate the number of electronically filed
returns in 2018, let x =2018 — 2000 =18

y=5.68(18)+43.88 ~146.12

There were about 146.12 million electronically
filed tax returns in 2018.

5.68

. Let (x;,»)=(5,12.3) and
(x5,¥,)=(19,14.2). Find the slope.

Lol42-123 19
19-5 14

y—123=.14(x-5)

y—123=.14x-.7

y=.14x+11.6

To estimate the number of employees working in

educational services in 2017, let
x=2017-2000=17.
y:.14(17)+11.6=13.98

The number of employees was estimated to be
13.98 million in 2017.

8. Let (x;,»)=(5,12.1) and

10.

11.

(x5,¥,)=(19,14.6). Find the slope.

_14.6-12.1
- 19-5
y—12.1=.18(x—5)
y—12.1=.18x-.9
y=.18x+11.2

To estimate the number of employees working in
the leisure and hospitality industries in 2016, let
x=2016-2000 = 16.

y=.18(16)+11.2=14.08

The number of employees was about 14.08
million in 2016.

18

Find the slope of the line.

(xl, yl) = (50, 320)
(x2. ¥2) = (80, 440)
yy—y _ 440-320 120 _
T 80-50 30

Each mile per hour increase in the speed of the
bat will make the ball travel 4 more feet.

m:
X2 =X

1120 gal 60 min 12 hr
y= - :
min hr day

After 30 days,
v =2806,400(30) = 24,192,000 gallons

-x =806,400x

a. y=15x+26.7

Data Model Point | Residu | Squared

Point ( X, )‘;) al Residual

. ) Y=V (y-3)?
(11,43.2) | (11,43.2) 0 0
(13,48.6) | (13,46.2) 2.4 5.76
(15,49.2) | (15,49.2) 0 0
(17,48.0) | (17,52.2) 4.2 17.64
(19,51.9) | (19,55.2) -3.3 10.89
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y=19x+15.7 b. Sum of the squares of the residuals for
equation 1=33.81.
Data | Model Point | Residu | Squared Sum of the squares of the residuals for
Point (x, 9) al Residual equation 2= 92.61.
- 2
(x, ) Y=V (y-3)

c¢. Equation 2 is the better fit.

(11,432) | (11,36.6) | 6.6 43.56 13. Plot the points.

(13,48.6) | (13,40.4) 8.2 67.24 ©om
(15,49.2) | (15,44.2) 5 25 : "o
(17, 48.0) (17, 48) 0 0 : .
(19,51.9) | (19,51.8) .1 .01 e
Sum of the residuals for model 1 =-5.1 [14,20] by [3000, 3800]
Sum of the residuals for model 2 = 19.9 Visually, a straight line looks to be a good model
for the data.
b. Sum of the squares of the residuals for LimnFea
model 1=34.29 d=g+h
Sum of the squares of the residuals for 335_535 .
model 2 = 135.81 b="113.4
rE=, 39246423093
=" 9952252804

¢. Model 1 is the better fit.

12. a. y=39x-3638 The coefficient of correlation is » = —.9962,

Data Model | Residu | Squared which indicates that the regression line is a good
Point Point al Residual fit for the data.
(x,») (x, 9) y=y (y-35) 14. Plot the points.
(16, 28.1) | (16,25.6) 2.5 6.25
(17,29.5) | (17,29.5) | 0 0 . a
(18,33.4) | (18,33.4) 0 0 “
(19, 33.3) | (19,37.3) —4 16
(20,44.6) | (20,412) | 3.4 11.56 [0, 21] by [-1, 30]
—10r-28 Visually, a straight line looks to be a poor model
y== ' for the data because it shows a great deal of
Data Model | Residu | Squared cgrvature.
Point Point al Residual L;EEEE}{
(>, ») X, P y=3 AT a=19.4
il Sl rEio: 112132353
FrE=.
(16, 28.1) | (16, 27.6) 5 25 F=-. 3334864844
(17,29.5) | (17,29.5) 0 0
(18,33.4) | (18,31.4) 2 4 Thg cogfﬁgient of correlation is.r = 7.33.35,
which indicates that the regression line is not a
(19,33.3) | (19,33.3) 0 0 good fit for the data.
(20,44.6) | (20,35.2) | 9.4 88.36

Sum of the residuals for equation 1 = 1.9
Sum of the residuals for equation 2 =11.9
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15.

16.

17.

18.

19.

Using a graphing calculator, the regression-
line model is y =—119.4x+5535.8.

The year 2023 corresponds to x = 23. Using
the regression-line model generated by a
graphing calculator, we have

y=-119.4(23)+5535.8 = 2789.6, or

about 2790 credit unions.

Using a graphing calculator, we find that
the linear model is y =.08x+.05

Let x = 23. Using the regression-line model
generated by a graphing calculator, we have

»=.08(23)+.05=1.89, or about $1.89

trillion.

Using a graphing calculator, the regression-
line model is
y=.11x-.35.

The month of June 2021 corresponds to x =
16. Using the regression-line model
generated by a graphing calculator, we have

y=.11(18)-.35=1.63, or about 1.63%
yield.

Using a graphing calculator, the regression-
line model is
y=2854+ .842x.

Using the regression-line model:

Let x = 42 years-old.

y=285.4+ .842(42) =120.764

Let x = 53 years-old.

y=285.4+ .842(53) =130.026

Let x = 69 years-old.

y =854+ .842(69) = 143.498

The predicted values are very close to the
actual data values.

Using the regression-line model:

Let x = 45 years-old.

y=285.4+ .842(45)=123.29

Let x = 70 years-old.

y=285.4+ .842(70) = 144.34

The systolic blood pressure for a 45 year-
old and a 70 year-old are predicted to be
123.29 and 144.34 respectively.

Using a graphing calculator, the regression
line model for the value of the DJIA is
given by y =600.46x +22058.66.

20.

21.

22,

Let x = 14 (February 2021).
y =600.46(14)+22058.66 =~ 30465.1

The value of the DJIA was about 30465 in
February 2021.

Using a graphing calculator, the
regression-line model is y =3.86x—28.2.

y=3.86(23)—28.2 = 60.587. The revenue

will be approximately $60.587 billion in
2023.

Lety =65.
65=3.86x—-28.2

93.2 =3.86x

x=24.14
There will be more than $65 billion in
revenue in the year 2025.
Using a graphing calculator, the coefficient
of correlation is about .92.

Using a graphing calculator, the
regression-line model is
y=2.07x+91.96.

y=2.07(11)+91.96 =114.73. There was

about $114.73 billion in revenue for the
third quarter of 2020.

Let y =120.
120=2.07x+91.96

28.04=2.07x

x=13.55
There will be $120 billion in revenue during
the second quarter of 2021.
Using a graphing calculator, the coefficient
of correlation is about .84.

Using a graphing calculator, the
regression-line model is y =.43x+19.01.

y=.43(12)+19.01=24.17. There was

about $24.17 billion in revenue for the
fourth quarter of 2020.

Let y =26.

26 =.43x+19.01
6.99 = 43x

x=16.26

There will be $26 billion in revenue during
the first quarter of 2022.
Using a graphing calculator, the coefficient
of correlation is about .54.
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Section 2.4 Linear Inequalities

1.

Solutions Manual for Finite Mathematics with Applications In the Management Natural and Social Sciences 13th Lial

Use brackets if you want to include the endpoint,

and parentheses if you want to exclude it.

(c).~7>-10

. —8k<32

Multiply both sides of the inequality by —%.

Since this is a negative number, change the
direction of the inequality symbol.

1 1
——(-8k)=-=(32) = k> -4
8( ) 8( )

The solution is [4, ).

r
L

-4

. 4a<36

Multiply both sides by —%. Change the

direction of the inequality symbol.
1 1

-——(4a)z——B6)=a=-9
;(Aa)=2-,(36)=a

The solution is [- 9, o).

C
L

-9

-2b>0
Multiply both sides by —1.

2b>0=> —%(—2b) <—%(0)=> b<0

The solution is (—o, 0). To graph this solution,

put a parenthesis at 0 and draw an arrow
extending to the left.

N
/

0

6—-62z<0
Add 6z to both sides.
6-—6z+6z2<0+6z2=6<62

Multiply both sides by %.

1 1
—(6)<—=(6z)=>1<z or z>1
6() 6( )

The solution is (1, o).
C

<
1

7. 3x+4<14

8.

For exercises 9-26, we give the solutions without

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

Multiply each side by %
HEOE %(10) —rsl

The solution is (—oo, ?}

w4

2y-7<9
Add 7 to both sides.
2y-T7T+7<9+7=2y<16

Multiply both sides by %

1 1
—2y)<=—(16)= y<8
2( ») 2( )=y

Solution is (—o, 8).
N

p
8

additional explanation.

9.

10.

-5-p=23
—S+5-p=3+5
-p=8
(=D(=p) = (=1(®)
p<-8

The solution is (—o0, —8].
|

<
-8
5-3r+(=5)<-4+(-5)
-3r<-9

1 1
-3 (302 —9(—5)

r=3

The solution is [3, o).
C

C
3
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11. 7m-5<2m+10
Sm-5<10
Sm<15

1 1

m<3

The solution is (—o, 3).

= >
7
3

12. 6x—-2>4x-10
6x—2—-4x>4x—-10—-4x
2x—-2>-10
2x—24+2>-10+2
2x>-8

1 1
E(Zx) > 5(—8)
x>—4

The solution is (—4, ).

[

4
13. m—-(4+2m)+3<2m+2
m—4-2m+3<2m+2
-1-m<2m+2
-m—-2m<2+1
-3m<3

1 1
-5 (3m>-20)

m>-1
The solution is (—1, ).

C
N

-1

4. 2p-(3-p)<-Tp-2
2p-3+p<-Tp-2
3p-3<-Tp-2
10p-3<-2
10p <1

pSi

10
.. 1
The solution is (—oo, —}
10

.
1
1

10

Solutions Manual for Finite Mathematics with Applications In the Management Natural and Social Sciences 13th Lial

15. -2(3y-8)=5(4y-2)
-6y +16220y-10
16+10=20y+6y
26226y
12y or y<1

The solution is (—oo, 1].

9
-

1

16. 5r—(r+2)23(r—-1)+6
Sr—r—-223r-3+6
4r—-22>23r+3
r—223
r=5

The solution is [5, o).

r
L

5

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

1<5p

Leporp>t
5pp5

The solution is (é, oo).

wi—= AN

18. x+5(x+1)>4Q2-x)+x
X+5x+5>8—-4x+x
6x+5>8-3x
9x+5>8
9x >3

1
x>
3

The solution is (%, oo).

I
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19. -T<y-2<5
Y The solution is [—E, Z}
~“T+2<y-242<5+4+2 2°2
S<y<T 1[| ;;
The solution is (-5, 7). 2 2
L hY
\ 4
s A 24, _1S5y3+2S4
20. 3<m+6<2 5
y+2
3+ (=6) < m+6+(~6) <2 +(~6) “‘933(_7f_)53“)
9<m<—4 -3<5y+2<12
The solution is (-9, —4). —5<5y<10
L hY
5 2 -1<y<2
The solution is [-1, 2].
21. 8<3r+1<16 C k|
L -
8-1<3r<16-1 -1 2
7<3r<i15s 25.

; -EQp+3)ZJ—6p+D
3S7<S 5 10

; 10-%(2p+3)210-%(5p+1)
The solution is [E’ 5} .

6(2p+3)=25p+1
E 4 12p+18=25p+1
3 : 7p=-17
17
2. —6<2p-3<5 pz-=
—-6+3<2p-3+3<5+3 17
_ < The solution is | ——, o= |.
3<2p<8 [ ; j
1 1 1
~(-3)<=(2p)<—(8 2
2( ) 2( p) 2() +
-
—%<p£4
26.
3 §(z—4)$g(3z+2)
The solution is (——, 4] 3 9
2 8 32 2 4
c —z——S<—-z+—
€ .| 3 3 3 9
3 4
2 6, 32 4
23 3 3 9
L st SPLTE -
3
2k -1
—4(3)s3( ; jszm - 100, 0
9 9
—-12<2k-1<56
.. 50
-12+1<2k<6+1 The solution is 5 |-
~11<€2k<7 .
-
Ly 3
2 2
27. x=2
28. x<-2
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29. 3<x<5 37. |p|>7
30. 4<x<4 p<—Torp>7
* The solution is (-0, —7) or (7, ).
31. C=50x+6000; R = 65x N ¢
To at least break even, R > C. i 7
65x > 50x + 6000
15x > 6000 = x > 400 38. |m[<2=-2<m<2
The number of units of wire must be in the The solution is (-2, 2).
interval [400, o). £ 3
-2 2
32. Given C=100x + 6000; R = 500x.
Since R > C, 39. |r|£5:>—5$r£5
500x >100x + 6000 = 400x > 6000 = x > 15 The solution is [-5, 5].
The number of units of squash must be in the F 3
interval [15, ). -5 5
33. C=85x+1000; R=105x 40. |a| <=2
R2C Since the absolute value of a number is never
105x > 85x +1000 negative, the inequality has no solution.
20x > 1000 < o >
1000
x22—0=>x250 41. |b|>—5
x must be in the interval [50, ). The absolute value of a number is always

nonnegative. Therefore, |b| > =5 is always true,
34. C=70x+500; R=60x

R>C so the solution is the set of all real numbers.
60x = 70x+ 500
—10x =500 42. |2x+5|<1
10x < -500 1<2x+5<1
xs_%ﬁxs_so ~1-5<2x<1-5
.. . —-6<2 —4
It is impossible to break even. ; Sevs 5
3<x< -
35. C=1000x + 5000; R = 900x The solution is (-3, ~2).
R>C P2 N
N 2
900x >1000x + 5000 -3 -2
—100x = 5000 43. 1
x——|<2
x < m = x<-50 2
—-100 |
It is impossible to break even. —2<x— 3 <2
36. C =25,000x +21,700,000; R = 102,500x 3 <x< 5
R=>2C 2 2
102,500x > 25,000x + 21,700,000 The solution 3 5
t -=,=.
77,500x > 21,700,000 € SOMHORIS { 77> 5
221’700’000zx2280 3( )5
77,500 -3 s

x must be in the interval [280, oo).
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4. pz+1=4
3z+124 or 3z+1<-4
3z24-1 3z<-4-1
3z23 3z<-5
z21 ZS—E

The solution is (—oo, —%} or [1, ).

r
L

[ W)

|
w |

45. [8b+5|27
8b+5<-7 or 8b+527
8b<-12 or  8h=2

bS—2 or bZl
2 4

The solution is (—oo, _3} or [l, “)~
2 4

(W ¥
N

[S118)

46.

5x+l—2<5
2

<7

5x+l
2

—7<5x+l<7
2

—7—l<5x<7—l
2 2

The solution is —E, 13 .
210

c 3
3 7
3
2

13

10

47. |T-83<7
~7<T-83<7
76 <T <90

48.

49.

50.

51.

53.

54.

5S.

56.

T -63]<27
-27<T-63<27
36<T<90

IT-61<21
-21<T-61<21
40<T <82

T -43]<22
-22<T-43<22
21<T <65

|P-36|<3

|P-36|<+3=
-3<P-36<3=
33<P<39

|x—100|>12

The seven income ranges are:
0<x<9875

9875 < x<40,125
40,125 < x < 85,525
85,525 < x<163,300
163,300 < x 207,350
207,350 < x < 518,400
x >518,400

The eight income ranges are:
0<x<8500

8500 < x <11,700
11,700 < x < 13,900
13,900 < x < 21,400
21,400 < x < 80,650

80,650 < x < 215,400
215,400 < x <1,077,550
x>1,077,550
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Section 2.5 Polynomial and Rational

Inequalities

1. (x+4)2x-3)<0

Solve the corresponding equation.
x+4)2x-3)=0
x+4=0 or 2x-3=0

x=-4 xX=—
2
Note that because the inequality symbol is

3 . .
“<,”—4 and o) are solutions of the original

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

In region A, let x = —6:

(-6 +4)[2(-6)-3]=30>0.
In region B, let x = 0:
(0+4)[2(0)-3]=-12<0.
In region C, let x = 2:
2+4)[22)-3]=6>0.

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

. . . 3
is region B, so the solution is [—4, E} To graph

this solution, put brackets at —4 and % and draw

a line segment between these two endpoints.

r
L

4

ol L

Gy-D(y+3)>0
Solve the corresponding equation.
Gy=Dy+3)=0
5y-1=0 or y +3 =20
S5y =1 y = -3
1

YTs

Note that because the inequality symbol is " <",

1 . -
3 and —3 are not solutions of the original

inequality. These numbers separate the number

line into three regions.
|

o
1
A+
'
—— G-
'
o+
-
ol

In region A, let x =—6:

[5(-6) — 1][-6+3]= 93> 0.

In region B, let x = 0:
[5(0)—1][0+3]=-3<0.

In region C, let x = 2:

[52)-1][2+3]=45>0

The regions where (5y — 1)(y + 3) is positive are
regions A and C, so the solutions are

(—e0,—3) and (%,oo). To graph this solution, put

parentheses at -3 and % and draw rays as shown

below.
N C
7 <
3 1
5
¥2 +4r> -3
Solve the corresponding equation.
P2 44r=-3

P2 +4r+3=0
(r+D)(r+3)=0
r+1=0 or r+3=0
r=-1 or r=-3
Note that because the inequality symbol is “>,” —

1 and —3 are not solutions of the original
inequality.

A

| |

| |

l l

T ]
-5-4-‘5-2-‘n01

| |

| |

In region A, let r =—4:

(—4)> +4(-4)=0>-3.

In region B, let r = -2:

(-2)* +4(-2)=—4<-3.

In region C, let » = 0:

0% +4(0)=0>-3.

The solution is (-0, —3) or (=1, ).

To graph the solution, put a parenthesis at —3
and draw a ray extending to the left, and put a

parenthesis at —1 and draw a ray extending to
the right.

N L
d N
-3 )
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2
4. 2" +6z>-8 ' ' The solution is [—2,1}.
Solve the corresponding equation. 4
22 +6z=-8= 22 +62+8=0 E 1
(z+2)(z+4)=0 - i
z+2=0 or z+4=0
z=-2 or z=-4 6. 6p>—11p+3<0
Because the inequality symbol is “>”, Solve the corresponding equation.
—2 and — 4 are not solutions of the original 6p> —11p+3=0
inequality.
auatity- GBp-D2p-3)=0
Al B | c 3p-1=0 or 2p-3=0
T e S S S M R 1 3
5 4 32101 2 3 4 L. -2
. P=3 P=3
In region A, let z=-5: Because the inequality symbol is “<,” % and

(=5) +6(-5)+8=3>0

In region B, let z = —3: % are solutions of the original inequality. These

(_3)2 +6(-3)+8=-1<0 points divide a number line into three regions.
Inregion C, let z=0: A % B % C
2 = ettt
(0)"+6(0)+8=8>0 5 4321 0112 3 4
The solution is (—eo,—4) or (=2,e0). o
3 £ In region A, let p = 0.
- - 6(0)> —11(0) +3=3>0
5. 4m*>+Tm-2<0 Inregion B, letp = 1.
Solve the corresponding equation. 6(1)2 -11()+3=-2<0
4m> +Tm-2=0 In region C, let p = 10.
(4m-1)(m+2)=0 6(10)> = 11(10)+3 = 493> 0
4m—-1=0 or m+2=0 The numbers in regions A and C do not satisfy
m= 1 or m=—2 the inequality, so the solution is [%,%} .
4

. . . 1
Because the inequality symbol is “<” 7 and -2

Wi~
[SIpeg = =)

are solutions of the original inequality.

1 ‘ 7. 4x*>+3x-1>0
A }B
|

|

R } }i } }C . Solve the corresponding equation.
543210123 4 4x* +3x-1=0

| 1 Ax-D(x+1)=0
In region A, let m =-3: 4x-1=0 or x+1=0
4(-3)? +7(-3)-2=13>0. 1

. X=— or x=-1

In region B, let m = 0: 4

40> +7(0)-2=-2<0.
In region C, let m = 1:
412 +7(1)-2=9>0.

Note that % and —1 are not solutions of the

original inequality.
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A B c 9. x2<36
—— Solve the corresponding equation.
5 4 -3 -2 -F Oi 1.2 3 4 x2=36:>x=i'6
| | | |
In region A, let x = -2: A i B i C
T T O N N R Y R [
4(-2)° +3(-2)-1=9>0. 7543210123456
| |
| |
| |

In region B, let x = 0:
4(0)% +3(0)—1=-1<0.

) For region A, let x =-7: (—7)2 =49>36.
In region C, let x = 1:

; —0 02 =
41)% +3(1)-1=6>0. Forregion B, letx=0: 0°=0<36.
1 For region C, let x=7: 7% =49>36.
The solution is (—o0, —1) or (Z,“’j . Both endpoints are included. The solution is
[-6, 6].
> f E 3
1 -6 6
2
8. 3x%-5x>2=3x"-5x-2>0 10. y* =9
Solve the corresponding equation. Solve the corresponding equation.
3x2-5x-2=0 y2=9= y=43
Gx+D)(x-2)=0 Note that —3 and 3 are solutions to the original
3x+1=0 or x-2=0 inequality.
! | |
xX=—— or x=2 A B I C
3 | | ; | | | | | ; |
. , : 1 5 4 82101 2 3 4
Because the inequality symbol is“>,” 3 and 2 ! |
| |
are not solutions of the original inequality. In region A, let y = —4:
A B c (-4)?=16>9
T T S — In region B, let y = 0:
5 4 3 2110 1 2 3 4 5
! ! 0°=0<9
' ‘ ‘ In region C, let y = 4:
In region A, let x =—1. (4)2:l6>9

2 —
3(=D7-5(-D=8>2 The solution is (o0, —3] or [3, ).

In region B, let x = 0. 3 £
3(0)> -5(0)=0<2 3 3

In region C, let x = 10.

1. p*-16p>0
3(10)2 = 5(10) = 250 > 2 PP

Solve the corresponding equation.

2
The numbers in regions A and C satisfy the p--16p=0=p(p-16)=0=
. lit the solution i 1 p=0orp=16
inequality, so the solution is | —co, 3 or Since the inequality is “>”, 0 and 16 are not
(2, ). solutions of the original inequality.
| |
3 ¢ Al 8 c
- 2 : 1 | 1 }
3 o 4 8 12 16
| |
| |
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For region A, let p =—1:

(-2 -16(-1)=17>0.

For region B, let p = 1:
12-16(1)=-15<0.

For region C, letp = 17:

172 -16(17)=17>0.

The solution is (—o0, 0) or (16, o).

N C
P Ly
0 16
12. r2-9r<0
Solve the corresponding equation.
r2—9r=0
r(r=9)=0
r=0 or r-9=0
r=0 or r=9
Note that 0 and 9 are not solutions to the original
inequality.
| |
A i B i C
| | | | | | | | | | | | |
4

2012345678910
| |
| |
In region A, let » =—1:
(-)?=9(-1)=1+9=10>0
In region B, let » = 1:
M2-91)=1-9=-8<0
In region C, let » = 10:
(10)> =9(10)=100-90=10>0
The solution is (0, 9).

C
N

S\ 72

13 x°-9x20
Solve the corresponding equation.

¥ -9x=0

x(x2—9)=0

x(x+3)(x-3)=0
x=0orx=-3o0rx=3

Note that 0, -3, and 3 are all solutions of the
original inequality.

B C

EREE

D
4

(&)
'

AT
'

———&———-

'

o

-

14.

15.

In region A, let x = —4:

(—4)> —9(—-4) = -28<0.

In region B, let x = —1:
(-1)°-9(-1)=8>0.

In region C, let x = 1:

(1) -9(1)=-8<0

In region D, let x = 4:

43 -9(4)=28>0.

The solution is [-3, 0] or [3, ).

p3 -25p<0
Solve the corresponding equation.
p3 -25p=0

p(p2 —25)= 0

p(p+35)(p=35)=0

p=0orp=-"Sorp=5

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

Test a number from each region in
p3 -25p<0.

In region A, let p =—10.

(-10)* = 25(-10) = =750 < 0

In region B, let p = 1.

(-1)® =25(-1)=24>0

Inregion C, letp=1.

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

In region D, let p = 10.

103 = 25(10) =750 >0

The numbers in regions A and C satisfy the

inequality, so the solution is (—o, —5] or
[0, 5].

x+7Dx+2)(x-2)>0

Solve the corresponding equation.

x+DE+2)x-2)=0

x+7=0 or x+2=0 or x-2=0
x=-7 or x=-2 or x=2

Note that —7, -2 and 2 are all solutions of the

original inequality.
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A B ' c
} | |

D
f
87 65432 -1 0 I 3

- —A— - —

In region A, let x =-8:
(-8+7)(-8+2)(-8-2)=-60<0
In region B, let x = —4:
(HA+7N(H4+2)(4-2)=36>0
In region C, let x = 0:
O+7)(0+2)(0-2)=-28<0

In region D, let x = 3:
B+7H3B+2)3-2)=50>0

The solution is [-7, 2] or [2, «).

16. (2x+ 4)(x2 —9) <0
Solve the corresponding equation.
2x+4)(x>-9)=0
2x+4)(x+3)(x-3)=0
2x+4=0 or x+3=0 or x-3=0
x=-2 or x=-3 or x=3
Note that -2, —3 and 3 are all solutions of the
original inequality.
A | B, c

I I | | | I
T T

|
|
T 1 T
-6 -5 -4 B 2 -1 0 1 2 5 4 5

In region A, let x =-5:

[2(-5)+4]| (-5)° =9 = (-6)(16)= 96 <0
In region B, let x =-2.5:
[2(-25)+4][(-25)° -9 |=-1(-275)

=275>0
In region C, let x = 0:

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

The solution is (—e, —3] or [-2, 3].

17. (x+5)(x2 —2x—3) <0

Solve the corresponding equation.

(x+5)(x2 —2x—3) -0

x+5x+DE-3)=0

x+5=0 or x+1=0 or x-3=0
x=-5 or x=-1 or x=3

Note that —5, —1 and 3 are not solutions of the

original inequality.
A B

Il ] Il ]
T T T T

I I
I I
| | |
T T I
-7 -6 -5 -4 3 2 -} 0

18.

In region A, let x =—6:
(-6+3)[(-6)° ~2(-6)=3 = (-1)(43)

=-45<0
In region B, let x = -2:

(-2+3)] (-2 -2(-2)-3]=3(5)=15>0
In region C, let x = 0:

(0+5)] (0)° ~2(0)-3|=5(-3)=-15<0
In region D, let x = 4:

(4+35)[ (47 -2(4)-3]=9(5)=45>0
The solution is (o0, —=5) or (-1, 3).

x> —2x2-3x<0

Solve the corresponding equation.

X —2x2-3x=0

x(x2 —2x—3)= 0

x(x+1)x—-3)=0

x=-lorx=0orx=3

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

B C

SRR

D
4

I
I
I
|

5 4 -3 -2 —P
I
I

In region A, let x =-2:
(-2)> = 2(-2)? =3(-2) =8 -8+6=-10<0

In region B, let x = —% :

3 2
SRORE
2 2 2
11 3 7
—=—=>
8 2 2 8
In region C, let x = 1:
P-20)%-31)=1-2-3=-4<0
In region D, let x = 4:
4% —2(4)® -3(4)=64-32-12=20>0
The solution is [—ee, —1] or [0, 3]
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19. 6k> —5k% < 4k = 6k> —5k> —4k <0 In region A, let m =-10.

Solve the corresponding equation. 2(—10)3 + 7(—10)2 —-4(-10)=-1260<0
6k> —5k> —4k =0 In region B, let m =—1.
k(6k2_5k_4)=0 2= +7(-1)? - 4(-1)=9>0

1

kQBk-4)2k+1)=0 In region C, let m = 7

k=00rk=iork=—l 1 1

3 2 A
4 1 4 4

Note that 0, 3 and ) are not solutions of the In region D, let m=1.

original inequality. 200° +7(1)* - 4()=5>0

The numbers in regions B and D satisfy the

|
A B C | D )
L i 1 | i L inequality, so the solution is (—4, 0) or (—, oo) .
5 4 32110 112 3 4 2
(] |
(] |
In region A, let k = —1: 21. The inequality p2 <16 should be rewritten as
6(-1)* =5(-1)* —4(-1)=-7<0 p? =16 <0 and solved by the method shown in
. 1 this section for solving quadratic inequalities.
In region B, let & = S This method will lead to the correct solution (—4,
3 2 4). The student’s method and solution are
6 _1 -5 _1 —4 _1 :£>0. incorrect.
4 4 4) 3277
Inregion C, let k= 1: 22. Tosolve 6x+7 < 2x%, write the inequality as
6(1)° =5(1)* ~4() =-3<0 2x% —6x-7>0.

In region D, let k= 10:

Graph the equation y = 2x% —6x-17.
6(10)° —5(10)% —4(10) = 5460

Enter this equation as y; and use <4 <x <4 and

The given inequality is true in regions A and C. ~15<y<5. On the CALC menu, use “zero” to
The solution is (_w’ _ l) or (0’ f) ] ﬁqd the x-values where the graph crosses the x-
2 3 axis. These values are x =— 0.8979 and

x =3.8979. The graph is above the x-axis to the
left of — 0.8979 and to the right of 3.8979. The
solution of the inequality is (—0, —0.8979) or
(3.8979, ).

m(2m2+7m—4)=0 Ili,«\ -'III Il'l

m2m—-1)(m+4)=0

20. 2m> +7m? >4m= 2m> +Tm> —4m >0
Solve the corresponding equation.

2m> +Tm? —4m=0

1
m=0or m= 5 orm=-4 ﬁgt%B?BiEB V=i §§5?55?5155 V=i

. . . 1
Since the inequality is*>,” 0, > and —4 are not

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

line.
1 ]
A} B ic| D
—f
5-‘4-3-216‘911234
| [
| [
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23.

24.

25.

To solve .5x% —1.2x < .2 ,write the inequality as
Sx?—12x-.2<0. Graph the equation

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

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

solution of the inequality is

(~.1565, 2.5565).
f—
2ekFn
W=z .ERA4BR

N/

2k
n=-1EE4EE  ¥=0

¥Y=lE-1z

[-4, 6] by [-5.5]

To solve 3.1x> = 7.4x+3.2>0, graph the
equation y = 3.1x2 - 7.4x +3.2 . Enter this
equation as y; and use -5 <x <5 and

-5 <y <5. On the CALC menu, use “zero” to
find the x-values where the graph crosses the
x-axis. These values are x = .5672 and

x = 1.8199. The graph is above the x-axis to the
left of .5672 and to the right of 1.8199. The

solution of the inequality is (—,.5672) or

(1.8199, c0).
| /
v

2k
n=1.B198867 V=0

2k
W= EBF2L007 1Y=0

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

To solve x> —2x” -5x+72=2x+1, graph
1 =x>—2x% —5x+7 and ¥, =2x+1 inthe

window [-5, 5] by[-10, 10]. On the CALC
menu, use “intersect” to find the x-values where
the graphs intersect. These values are
x=-2.2635,x=.7556 and x = 3.5079. The
graph of y, is above the graph of y, for

[-2.2635, .7556] or [3.5079, o).
o

o

Inkgrseckion
W= FEEENO0E 1V=Z.R1izE0E

Inkgrseckion
W= -Z.EBFENE 1V=-3.Ez70Be

[T

Inkgrseckion
W= E0PE0ZE 1V=H.015E0EE

26. To solve x* —6x> +2x2 <5x-2, graph

27.

28.

» =x*—6x* +2x* and ¥, =5x-2 inthe
window [-2, 8] by[-100, 100]. On the CALC
menu, use “intersect” to find the x-values where
the graphs intersect. These values are

x=.3936 and x = 5.7935. The graph of y; is
below the graph of y, for (.3936, 5.7935), so the
solution is (.3936, 5.7935).

Inttr:t$

W= ZBFEREEE  Y=-.0Zzoitd

InkgFseckion
n=b.PAZNEES  V=I6.967

To solve 2x* +3x% <2x% +4x -2, graph
y;=2x*+3x and y, =2x? +4x-2 inthe
window [-2, 2] by[-5, 5]. On the CALC menu,
use “intersect” to find the x-values where the
graphs intersect. These values are x = .5 and

x =.8393. The graph of y; is below the graph of

2 to the right of .5 and to the left of .8393. The
solution of the inequality is (.5, .8393).

VA

P
¥=.E W=.Bx9zB676 |V=z.7REAT1E

N

Inkgrseckion
n=.k

To solve x> +5x%>4x> —3x% -2, graph

= x° +5x% and Yy = 4x3 -3x% -2 inthe
window [-8, 4] by[-1600, 400]. There is clearly
one intersection near x =—6. On the CALC
menu, use “intersect” to find this value,

x =-5.78323. Next, change the window to

[-2, 2] by [-5, 5] to examine the behavior of the
graphs near the origin. From this view, it is clear
that the graphs do not intersect, and y; is below
the graph of y» The graph of y; is above the
graph of y» for (-5.78323, «).
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CHAPTER 2 GRAPHS, LINES, AND INEQUALITIES

29.

30.

e

\

-

Wi

Inkgrseckion
n=-EFBEFLEE Y=-BFE.001z

r—420

r—1

Solve the corresponding equation.

r—4:0

r—1
The quotient can change sign only when the
numerator is 0 or the denominator is 0. The
numerator is 0 when » = 4. The denominator is 0
when 7= 1. Note that 4 is a solution of the
original inequality, but 1 is not.

C

|
I
I
i
3 “1 5
I
I

B
2

I
|
|
1
2 4 0 #
|
|

In region A, let » = 0:

glf:4>o,

0-1

In region B, let = 2:
274 _ <o,
2-1

In region C, let » = 5:
5__3:l>0'

5-1 4

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

z+6
>1
z+4
Solve the corresponding equation is 246 =1.
z+4
z+6:1 Z+6_1:0=>
z+4 z+4
z+6 z+4 2
z+4 z+4 z+4

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

I
I
I
i

6 -5 -fl 83 2 1 0 1 2
I
I

31.

Test a number from each region in the original
inequality.
In region A, let z = —6.
—6+6
—-6+4
In region B, let z=0.
0+6 3
—==>
0+4 2
The numbers in region B satisfy the inequality,
so the solution is (— 4, «).

=0<1

a-2 <_1
a-5
Solve the corresponding equation.
a-2
=-1
a->5
=2 129
a->5
a=-2 a-5
+ =
a-5 a-5
2a-17 -0
a->5

The numerator is 0 when a = % . The

denominator is 0 when a = 5. Note that % and 5

are not solutions of the original inequality.

|
A iB i C
| | | | | | Ly | | | |
3210123456738
o
In region A, leta = 0:
0-2 2
—==>-1.
0-5 5
In region B, let a = 4:
4722,
4-5 -1
In region C, let @ = 10:
10-2 8
——=—>-1.
10-5 5

The solution is (% s 5) .
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1 1 1 1

32, ——<— 33. <=
3k-5 3 p—-2 3
Solve the corresponding equation Solve the corresponding equation.
11 1 1
k-5 3 -2 3
L1, L1,
3.1 3?(3_1{5— 5? p-2 3
- = 3-(p-2) _
33k-5) 33Bk-5) 3p-2)
3(p-2)
3-3k+5 5-p
33k -5 T
- (p-2)
—— = The numerator is 0 when p = 5. The denominator
3(3k=5) is 0 when p = 2. Note that 2 and 5 are not
. 8 solutions of the original inequality.
The numerator is zero when k = g . The ‘ ‘
5 5 A B | c
i i == - Pttt ]
denominator is zero when & = 3 Note that 3 S e # 3 4 é‘p .
| |
and 3 are not solutions of the original ‘ ‘
3 . let p = 0- 11 1
inequality. In region A, let p = 0: -2-"3 < 3
| |
| | 1
A ! e I ionB,letp=3: ——=1>—.
| | | | | }B 3 | n region B, let p 35 >3
3 2 4 0 1 12 13 4 1 11
b InregionC, letp=6: ——=—<—.
| \ 6-2 4 3
Test a number from each region in the original The solution is (=ec, 2) or (3, ).
inequality. 7 1
In region A, let k= 0. 4, ——
| 11 k+2 k+2
—=——<= Solve the corresponding equation.
3(0)-5 53 7 1
In region B, let k = 2. m=m
1 = 1 > l 7 _ 1 _ 0
@5 3 k+2 k+2
In region C, let k = 3. 6
; = l < l k + 2 -
33)-5 4 3 Therefore, the numerator is never zero, but the
The numbers in regions A and C satisfy the denominator is zero when k+2 =0 or
. . . 5 k =-2, but the inequality is undefined when
inequality, so the solution is | —co, 3 or k=2
|
5] S
37 ) 1 1 ‘ 1 : 1
4 -3 -‘b -1 0 1
|
|
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