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Chapter 1
Graphs, Equations, and Inequalities

Section 1.1 (f) x-axis
Yi
1. 0 C=(3.4 5~ a=(1,4
® — @
N S — E=(01
=~ 5 ] F=(3,0) f JP=@D
2. L1 g L1l
. . -5 L 5
3. x-coordinate; y-coordinate; quadrants L
. o . B=(3-4
4. False; points that lie in Quadrant IV will have a ° L
positive x-coordinate and a negative y-coordinate. -5

The point (—1,4) lies in Quadrant II.
9. The points will be on a vertical line that is two

5.d units to the right of the y-axis.
6. c YA
5 —
7. (a) Quadrant IT - 2, 4)
(b) x-axis |
(c) Quadrant III | 2, 1)
(d) Quadrant I | 2,0
(e) y-axis I | [ N
(f) Quadrant IV -5 | @ - 1)5
- $2.3)
5+ ¥

10. The points will be on a horizontal line that is
three units above the x-axis.

¥
5
(=323 A3 (53
<=0 & o=
8. (a) QuadrantI (0.3)-
(b) Quadrant III | B
(¢) Quadrant II _‘% [ 11 1 I T _lS K
(d) Quadrant I |
(e) y-axis |
S+

11. (-1,4); Quadrant IT

12. (3,4); Quadrant I

13. (3, 1); Quadrant I
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14.

15.

16.

17.

18.

19.

20.
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(—6,—4) ; Quadrant III

Xmin=-11
Xmax =5
X scl=1

Y min =-3
Ymax =6

Y scl=1

X min =-3
Xmax =7
X scl=1
Ymin=-4
Ymax =9

Y scl=1

X min =-30
X max =50
X scl=10
Y min =-90
Y max =50
Y scl=10
X min =-90
X max =30
X scl=10
Y min =-50
Ymax =70
Y scl=10
X min=-10
X max =110
X scl=10
Y min =-10
Y max =160
Y scl=10
X min =-20
Xmax =110
X scl=10
Ymin=-10
Y max =60
Y scl=10

Section 1.1: Graphing Ultilities; Introduction to Graphing Equations

21.

22,

23.

24,

25.

26.

51

X min =-6
X max =6
X scl=2
Y min =—4
Ymax =4
Y scl=2

X min =-3
X max =3
X scl=1
Y min =-2
Ymax =2
Y scl=1

X min =-6
Xmax =6
X scl=2
Y min =-1
Ymax =3
Y scl=1

X min=-9
Xmax =9
X scl=3
Ymin=-12
Ymax =4
Y scl=4

Xmin=3
X max =9
X scl=1
Ymin =2
Ymax =10
Y scl=2

X min =-22
X max =-10
X scl=2

Y min =4
Ymax =8

Y scl=1
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Chapter 1: Graphs, Equations, and Inequalities

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

y=xt-x

0=0*-v0 1=1"-VI 0=(-D*-+-1
0=0 1£0 0%1-+-1

(0, 0) is on the graph of the equation.
y:x3—2\/;

0=0-2J0 1=P-21 -1=1-21
0=0 1#-1 -1=-1

(0, 0) and (1, —1) are on the graph of the
equation.

y2 =x’49

32=0°+9 0°=3"+9 0°=(=3)’+9
9=9 0+-18 0=18

(0, 3) is on the graph of the equation.

y3 =x+1

2 =1+1 P=0+1 0 =-1+1
82 1=1 0=0

(0, 1) and (-1, 0) are on the graph of the
equation.

x2+y2:4
0°+22=4 (=2 +2%=4 242" =4
4=4 84 4=4

(0, 2) and (\/E A2 ) are on the graph of the

equation.
x*+4y* =4

0> +4-1P=4 2°44.0°=4 22+4(1) =4
4=4 4=4 5.4
(0, 1) and (2, 0) are on the graph of the equation.

(-1,0),(1,0)

0,1

(5o)(zo)on
(-2,0), (2, 0), (0,-3)
(1.0). (0.2). (0.-2)
(2, 0),(0,2),(=2,0),(0,-2)

(-4.0), (-1,0), (4, 0), (0, -3)

40. (-2,0),(2,0),(0,3)

41. y=x+2

42. y=x-6

43.

(4,03 L
I

-10

52
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Section 1.1: Graphing Ultilities; Introduction to Graphing Equations

44. y=3x—9 47. y:—x2+4
A A
15
3 /
T Y Y O [
- s Go
L/ (-2,0)
[0,-9) 3' '
—15 J
45. y=x’-1 48. y=-x"+1
Vi YA
2 r

I »
3 (1.0 (1,00 3 _3 / _\ ’
(0,-1)

3

3

49. 2x+3y=6
46. y=x*-9 y

50. 5x+2y=10

53
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Chapter 1: Graphs, Equations, and Inequalities

51. 9x” +4y=36 54, y=-3x+14
y 20
A
(0.9)
or -5 10
o |
N A T G
-1 1 o -10
/ 3 \ T=-sheid
-6 \
52. 4x*+ y=4 |E§ﬂ;55555? ?:u\ L:l:n ¥=ih
A The x-intercept is x = 4.67 and the y-intercept is
04 y=14.
ﬁ_ 55. y=2x"-15
| ﬁ—l,O) (1,0)I B 10
-3 3
vt
-5 5
il \E/
53. y=2x-13
5 =20
-5 [ - 10 \\ {" \\ j
Egtg.?35513 =0 |E§£??355125 il
-20 fri=z9=-1E 1/
{,-f F1=2H-13 ‘__,.f ""\\r/
[=0 W=-1E
@:Ej’;’f yzo nzi e I The x-intercepts are x =-2.74 and x=2.74 .
The x-intercept is x = 6.5 and the y-intercept is The y-intercept is y =—15.
y=-13.

56. y=-3x>+19

/N

NN

54
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58.
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Section 1.1: Graphing Ultilities; Introduction to Graphing Equations

7

IEEE?SIIEEiiS =0

2EFo l\‘ll
[E=-%.c16811 [v=a

fA="z7z+18

oo /s

The x-intercepts are x =-2.52 and x=2.52.
The y-interceptis y =19.

3x-2y=43 or y= 3x;43
10
10 | 25
35

/_f’ F1=c3:-=-u3:.#z

ZRF 0

[E=1b.z33333 v=u H=i W=-iE
The x-intercept is x =14.33 and the y-intercept
is y=-21.5.

4x+5y =82 or y:#
25
-10 [ 30
-10
\\\ T aREENE
[EEths v=g E:u ¥Z16.4

The x-intercept is x = 20.5 and the y-intercept is
y=164.

59.

60.

61.

_ 2
5x2+3y=37 or y=5xT+37

20

-10

ampa

gk o
[E=-z.7z0za4

| R TR R

]
=0 f ?:12.33‘3‘"333
The x-intercepts are x =—2.72 and x=2.72.

The y-intercept is y =12.33.

2_
2x* -3y =35 or y:¥

vl

=20

-10

ZRED ¥
lE=-4.1mzz  Iv=o yiazzool ly=o

$1=tzxi35:.43 /
=i \T'h/-u.sﬁsﬁ?

The x-intercepts are x =—4.18 and x=4.18.
The y-interceptis y =—-11.67.

If (2,5) is shifted 3 units right then the x

coordinate would be 2+3. Ifit is shifted 2 units
down then the y-coordinate would be 5+(-2) .
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https://testbanks.ac/product/9780135811962-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Chapter 1: Graphs, Equations, and Inequalities

62.

63.

64.

65.

66.

67.

68.

69.

Thus the new point would be
(2+3,5+(-2))=(5,3).

If (~1, 6) is shifted 2 units left then the x
coordinate would be —1+(-2). Ifitis shifted 4

units up then the y-coordinate would be 6+4 .
Thus the new point would be

(-14+(-2),6+4)=(-3,10) .

a.

b.

25 feet
23.2 ft; 34.1 ft

(0,6), The shot is released at a height of 6
feet; (48.7, 0), the shot hits the ground after
traveling a horizontal distance of 48.7 feet.

20 meters
12 seconds; 36 meters

(0, 2), The discus is released at a height of 2
meters; (18, 0), the discus hits the ground
after 18 seconds.

$19.95; $19.95
$182.45

(0, 19.95), The membership plan costs
$19.95 per month.

1.5 miles
1 mile

(0, 2), Caleb’s friend lives 2 miles from his
house; (28, 0), it takes Caleb 28 minutes to
ride home.

(-1,0),(1,0),(0,-1),(0,1)

(-2,0),(3,0),(0,-2),(0,0),(0,2)

Answers will vary.

56

70.

YA
S_
L v =vxZ
B y=|x|
LI T INA 1T 111 &
S+
YA
5_
- Sy=x
Ll i1 Ay
-5+
YA
8_
- 2
B y=x]
||_||||||||.;x
-2 L 3
2+

Since \/;7 =|x| forall x, the graphs of

yzx/xizandy=|x| are the same.

For y = (\/; )2 , the domain of the variable

x is x>0; for y = x, the domain of the

variable x is all real numbers. Thus,

(\/;)2 = x only for x > 0.

For y =+/x? , the range of the variable y is
y>0;for y=x, the range of the variable
y is all real numbers. Also,

J?:xonlyifxzo.

71. Answers will vary.

Copyright © 2021 Pearson Education, Inc.


https://testbanks.ac/product/9780135811962-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Section 1.2: Solving Equations Using a Graphing Ulility; Linear and Rational Equations

72. Answers will vary. A complete graph presents ) ) ] (7
enough of the graph to the viewer so they can 17. Multiply both sides by 4. The solution set is {g} .
“see” the rest of the graph as an obvious
continuation of what is shown.

. . 3 . .27
73. Answers will vary. 18. Multiply both sides by Tk The solution set is {T} .

19. x’—4x+2=0; Use ZERO (or ROOT) on the
Section 1.2 graph of y, =x’ —4x+2.

1. Using the distributive property: 10 10

-3(x=5)=-3x+15 /\i/ /\i/
2. 2x-3-5(x+1)=2(3)-3-5[(3) +1] -5 5 -5 ,/ 5
Zak
H=

=6-3-5(4)=6-3-20 rer
H=-

3-10 17 g ciyze  [¥=0 LCx018887 1YY=
- B -10 -10
3. No, x =4 is not in the domain of 3 because 10
X—
it makes the denominator equal 0. {\E\ /
-5 5
4. LCM = (x—1)(x+3)=x" +2x-3 [
Zeka

b W=1.67E1E08 |¥=0

) ) -10

identity The solution set is {~2.21,0.54,1.68} .

linear; first-degree

20. x’—8x+1=0; Use ZERO (or ROOT) on the

d
graph of y, =x’ —8x+1.

L ® 2 WO

True; equations that are contradictions have no
solution. 10 10

10. False; when using a graphing utility, we often
obtain decimal approximations to solutions.

11. Divide both sides by 7. The solution set is {3} . sere
H=

ZRF
H=-z.BEATRD [¥=i AzEzyEER [v=0

12. Divide both sides by 6. The solution set is {—4} . -10 -10

13. Subtract 35 from both sides, then divide both
sides by 5. The solution set is {—7} .

5
14. Subtract 18 from both sides, then divide both
sides by 6. The solution set is {-3} . R Sezraza fren
-10
15. Add 3 to both sides, then divide both sides by 2. The solution set is {—2.89,0.13,2.76} .

The solution set is {%} .
21. —2x*+5=3x-2; Use INTERSECT on the

16. Subtract 4 from both sides, then divide both graphs of y, =—2x*+5 and y, =3x-2.
sides by 3. The solution set is {—%}
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Chapter 1: Graphs, Equations, and Inequalities

A&7 A7 ] |

5 ,h \ h
\ \ -5 5 -5
Inkterseckion Interseckion 2eFn v ZRF ‘I\/r
nw=-1.FEx8:8 |Y=-g.661818 n=lAEEY1EY IY=1.4802HE6E v=-z 5A10E7 [Y=0 W= 4ENEEZE [Y=i
—-15

-15

W

-5 -5
The solution set is {~1.55,1.15} . S
22. —x*+1=2x*—3; Use INTERSECT on the h
graphs of y, =—x*+1 and y, =2x* -3. -5 \\/ 5
10 10 525?51‘15533 "l'=|:|.\
-5
The solution set is {-2.69,-0.49,1.51} .
-5 III, 5 =5 5
RUTEENET brs - mzrmen ﬁgi?{ffgé'sn\msz?nsu 26. —x* +3x° +Zx —%x+2 0; Use ZERO (or
-10 -10
The solution set is {—1.11,1.11}. ROOT) :)n thi graph of 5
yy=—x" 43 +(7/3)x" —(15/2)x+2.
23. 2x*—5x° +8x—4=0; Use ZERO (or ROOT) 10 10
on the graph of y, =2x* —5x° +8x—4.

NORMAL FLOAT AUTO REAL DEGREE MP
CALC ZERD

NORMAL FLOAT AUTO REAL DEGREE MP A [\5 ﬂ
V1=2X"H-5X#+8X-4 e -5 w7 ]I 5 -5 .’ 5
\ l J \ l /‘j =
W=l 44063
-3 \ V 3 3

ik \
¥=-iE-1iZ He=z0elzely? 0
-5 5
10 10
2ero 2ero
X=-1.228575 ¥="1.ME-12 X=.60483116 Y=o

The solution set is {—1.23,0.60} .

=
n

24. 3x* —x* +4x* —=5=0; Use ZERO (or ROOT)
on the graph of y,

vy

5
E j‘ 27. —%x4—2x3+§x:—§x2+%
3 3 3 Use INTERSECT on the graphs of
Y=
H- EHEEB"IE =0 H BEEBE"!I:IH ¥=0

—(2/3)x* =2x’ +(5/2)x and

s 5 -5 = 5
ﬁgﬁnuzasz ¥=n \ ﬁgg?ﬂﬂ?ﬂﬂi Y=-ZE-1Z
43 2 - -

=3x"—x" +4x" 5. The solution set is {-1.64,0.31,1.31,3.02} .

=-(2/3)x* +1/2.

= Y2 (2/3)

The solution set is {—0.85,0.94} ) 5 5
5. -2 +zx+2:0; —4 2 4 2

3 2
Use ZERO (OI‘ ROOT) on the graph of Inkerseckion Inkirseckion
3 ) H=-Z.HEEBFL Y= -4.94B7E1 H=-1337302 Y=-.G9IIEMN
v =—x—(5/3)x" +(7/2)x+2. 3

-8

58
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Section 1.2: Solving Equations Using a Graphing Ulility; Linear and Rational Equations

5 5 31. 3x+4=x
3x+4-4=x-4
2 4 2 3x=x—4
3x-x=x-4-x
Inkgrseckion Interseckion
HABEIFEA7 vo.uPuTu4EE Hei V= - 1EEEGET 2x =—4
s -8 2x -4
The solution set is {—2.86,—1 .34,0.20,1.00} . 5 -7
x=-2
%x3 —5x= %xz 4 The solution set is {-2}.

Use INTERSECT on the graphs of
y,=x"/4-5x and y, =x*/5-4 and a
standard viewing window (—10 to 10 for both x

32. 2x+9=>5x
2x+9-9=5x-9

2x=5x-9
and y).
2x—5x=5x-9-5x

VAN a9

-3x _ -9

Interseckion Intzrseckion -3 -3
EEL K Fach n=B T ¥Y=-z.BFE

x=3

The solution set is {3} .

33. 2t—6=3—t
2t—-6+6=3—-t+6

Inkerssckion
w=hhFzizE  IV=0 2% =9_;
The solution set is {—4.47,0.80,4.47} . Yt =9 (it
3t=9
xP =5 +2x+11=0
Use ZERO (or ROOT) on the graph of 3_9
y=xt o5 1 2x 11, 303

15 t=3
The solution set is {3} .

34, 5y+6=-18—y

-5 5 59+6-6=—-18—y—-6
z Sy=—y-24
There are no real solutions. S5y+y=-y-24+y
6y =—24
—3x* +8x* —2x-9=0 6y —24
Use ZERO (or ROOT) on the graph of o 6
y1=—3x4+8x2—2x—9. y=-4
5
E The solution set is {—4} .
-5 5
-15

There are no real solutions.

59
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Chapter 1: Graphs, Equations, and Inequalities

35 6-x=2x+9 39. 8x—(3x+2)=3x-10
6-x—-6=2x+9-6 8x—-3x-2=3x-10
—x=2x+3 5x-2=3x-10
—x—2x=2x+3-2x 5x-2+2=3x-10+2
-3x=3 Sx=3x-8
Bx_3 5x—3x=3x-8-3x
-3 -3 2x=-8
x=-1 2x -8
The solution set is {-1} . 57
x=-4

36. 3-2x=2-x

The solution set is {—4} .
3-2x-3=2-x-3

o)

—2x=-x-1 40. 7-(2x-1)=10
2x+x=—-x—-1+x 7-2x+1=10
—x=-1 2x+8=10
—1(=x)=-1(-1) 2x+8-8=10-8
x=1 2x=2
The solution set is {1} . % 2
22
37. 3(5+3x)=8(x—1) =1
I15+9x=8x-8 The solution set is {~1} .
15+9x—-15=8x-8-15
9x =8x—23 41. 2(3x-5)+6(x—3)=-3(4—5x)+5x—
9x—8x=8x—-23-8x 6x—10+6x—18=—12+15x+5x—6
x=-23 12x-28=20x-18
The solution set is {23} . _8x—_28=_18
-8x=10
38, 3(2-x)=2x-1 5
6-3x=2x-1 x:_z
6-3x—-6=2x-1-6 5
Bx=2x-7 The solution set is {_Z} .
3x-2x=2x-T7-2x
—Sx=-7 42. 5(x-2)-2(3x+1)=4(1-2x)+x
isx;_z 5x—10—6x—-2=4—8x+x
7 —x—-12=4-Tx
x=3 6x—12=4
6x=16

The solution set is {%} .
X =

—— W |

The solution set is {%

60
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Section 1.2: Solving Equations Using a Graphing Ulility; Linear and Rational Equations

43 %x+2:%—%x 46 %—%pz%
2(%x+2j:2(%—%xj 6(%—%p):6 %
3x+4=1-x 3-2p=8
3x+4-4=1-x-4 3-2p-3=8-3
3x=-x-3 -2p=5
3x+x=—x-3+x -2p 5
4x=-3 T2
4x -3 5
Py P=-3
x:—% The solution set is {—%}
The solution set is {—é}
4 47. 02m=0.9+0.5m
0.2m—-0.5m=0.9+0.5m—-0.5m
44. lxzz_gx -03m=0.9
3 3 -03m 09
3(lxj:3(2—2x) -03 -03
3 3 m=-3
x=6-2x The solution set is {-3} .
x+2x=6-2x+2x
3x=6 48. 0.9t =1+t
3x 6 09t—t=1+t—t
3 3 -0.1z=1
x=2 o1
The solution set is {2} . -0.1 -0.1
t=-10
45. gp:lp_l The solution set is {-10} .
3 2 3
6@1’):66”%) 49. 2o
tp=3p-2 21(x—”j+21(“2j=21(2)
4p-3p=3p-2-3p 3 7
p=-2 Tx+7+3x+6=42
The solution set is {-2}. 10x+13 =42
10x+13-13=42-13
10x =29
lox 2
10 10
2
10

The solution set is {%} .
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Chapter 1: Graphs, Equations, and Inequalities

2x+1

50. +16=3x

3(2x3+1+16)=3-3x

2x+1+48=9x
2x+49 =9x
2x+49-2x=9x-2x
49 =7x
49 Tx
7T
x=7
The solution set is {7} .

1

3
y=2

The solution set is {2} .

52. Zos=2

Y10

. . |3
The solut tis {—.
e solution set is {10}

53.

54.

55.

62

_3
4
1 2 3
dx| =+= |=4x| =
(3+3)-+(3)
2x+8=3x
2x+8—-2x=3x-2x

8=x or x=8
The solution set is {8} .

+

| —
= o

31 1

31 1
69{;—5) =6x (gj
18—2x=x
18-2x+2x=x+2x
18 =3x
18_3x
3 3
6=x or x=6
The solution set is {6} .

(x+7)(x=D =(x+1)
X —x+7x-7=x"+2x+1
X +6x—7=x>+2x+1
X 4+6x—7-x* =x*+2x+1-x°
6x—T7=2x+1
6x—-7-2x=2x+1-2x
4x-7=1
4x-T7+7=1+7
4x =8
4x 8

—_—— :2
4 4:>x

The solution set is {2}
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Section 1.2: Solving Equations Using a Graphing Ulility; Linear and Rational Equations

56.  (x+2)(x—3)=(x+3)’ 59.  p(p’+3)=12+p°
X +2x-3x—6=x>+6x+9 pP+3p=12+p°
x*—x—6=x"+6x+9 pPP+3p-p =12+p’-p’
¥ —x—6—x? =x? +6x+9—x* 3p=12
—-Xx—-6=6x+9 3p_12
—Xx—6—6x=6x+9—-6x 3 3
~Tx-6=9 p=4
~7x—6+6=9+6 The solution set is {4} .
—7x=15
~7x 15 60. w(4-w’)=8-w’
-7 -7 3 o 3
15 4w—w =8—w
=T 4w =38

w=2

. . 15
The solution set is {_7} : The solution set is {2} .

57. x2x=3)=2x+1)(x-4) 61 3=
2% —3x=2x"-Tx—4 = 2
2x% —3x—2x% =2x%F = Tx—4-2x? ( ( j (x 2( j

3x=—Tx—4 x+3(x 2)=2

“3x+Tx=-Tx—-4+7x t3r—6=2
4x =—-4 _6=2
4x -4
ot _ 7 =_ 4x =8
1 1 =X 1

x=2

The solution setis {—1! . . .. . . .
{ } This solution is not in the domain of the variable

so it must be discarded. The equation has no

58. x(1+2x) = (2x - D(x-2) solution. The solution set is { } or &.
x+2x> =2x% —5x+2
2x% +x—-2x* =2xF —5x+2-2x> 62. 2x = —6 _
x+3 x+3
x=-5x+2 ) 6
X+5x=-5x+2+5x (x+3)(xf3j:(x+3)(x_+3_2j
gx:i 1 2x=—6-2(x+3)
—x:—:>_x:— 2x=-6-2x-6
6 6 3
. (1 2x=-2x-12
The solution set is {5} dx=-12
x=-3

This solution is not in the domain of the variable
so it must be discarded. The equation has no

solution. The solution set is { } or &.
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2 _ 4 3
-4 P-4 x+2

2 2x 2 4 3
_4)| = | = _4) = _

(x )(x2_4j (x )(x2_4 x+2j
2x=4-3 (x - 2)
2x=4-3x+6
2x=10-3x
5x=10

x=2

This solution is not in the domain of the variable

so it must be discarded. The equation has no

solution. The solution set is { } or &.

63.

X + 4 3
x2-9 x+3_x2—9

(+* ‘9)(x2x_9 " xi3) =(+* _9)(x23—9j

x+4(x—3):3

x+4x-12=3

5x-12=3
5x=15

x=3
This solution is not in the domain of the variable
so it must be discarded. The equation has no

solution. The solution set is { } or &.

64.

x 3
x+2 2

2x:3(x+2)

2x=3x+6

-x=6

65.

x=-6
The solution set is {—6} .
66. 3—x =2
x—1
3x=2(x-1)
3x=2x-2
x=-2
The solution set is {-2}.

68.

69.

70.

7 2
3x+10 x-3
7(x=3)=2(3x+10)
Tx—21=6x+20

Tx=6x+41

x=41
The solution set is {41} .

-4 -3
x+4 x+6
4(x+6)=-3(x+4)
—4x—-24=-3x-12

—4x=-3x+12
—x=12
x=-12

The solution set is {—12} .

6r+7 3t+8
4t-1 2t—4
(61+7)(2t—4)=(3t+8)(4r-1)
1267 +14¢ - 24t —28 = 121> +32¢ -3¢ -8
1262 —106-28 =12¢* +29¢ 8
~10t-28=29¢-8
~10¢ =29+ 20
-39t =20
20
" 339
_20
39

t
t=

. . 20
The solut tis (—=—1.
e solution se 15{ 39}

8w+5  4w-3
10w-7 5w+7
(8w+5)(5w+7) :(4w—3)(10w—7)
40w? + 25w+ 56w +35 = 40w —30w—28w+21

40w? +81w+35 = 40w> —58w+21
81w+35=-58w+21

81w = —58w—14
139w =14
14
T 139

The solution set is {—i}
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4 3 N 7
x—2 x+5 (x+5)(x-2)
LCD = (x—2)(x+5)

4(x+5) —3(x—2)

7

2(y-4)(y+6)+3(y+3)(y+6)=5(y+3)(y-4)
2(y7 +2y-24)+3(y* +9y+18) =5(»* -y -12)

2y +4y—48+3y” +27y+54=5y" -5y - 60

(-2)(x+5) (1-2)(x+5) (x+5)(x-2)

4(x+5):—3(x—2)+7
4x+20=-3x+6+7
4x+20=-3x+13

4x=-3x-7
Tx=-T7
x=-1

The solution set is {—1} .

—4 1 1
23 a1 (2x+3)(x-1)
LCD = (2x+3)(x-1)

—4(x-1) 1(2x+3)

1

597 +31y+6=5y" =5y —60
3ly+6=-5y-60

3ly=-5y-66
36y =—66
__66
7736
11
Y=g

The solution set is {—%} .

(2243)(x-1)  (2x+3)(x-1)  (2x+3)(x-1)

—4(x—1)+(2x+3)=1
—4x+4+2x+3=1
2x+7=1
—2x=-6
x=3
The solution set is {3} .

2 N 3 _.5
y+3 y—-4 y+6

LCD = (y+3)(y—4)(y+6)

5

() -0s6) 2542

—+ =
y+3 y—-4 y+6

65
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5 4 -3 71.
74. + =
5z—-11 2z-3 5-z
LCD = (52—11)(22—3)(5—2)
5 4 -3
5:-11)(2z-3)(5- =
(52-11)(22-3)( Z)(52—11+22—3 5—2)
5(2z-3)(5-2)+4(5z-11)(5-z) = -3(5z -11) (22 - 3)
~10z% + 652 —75-20z% +144z - 220 = —30z° +111z-99 78.
~302° +209z — 295 = —30z> +111z — 99
209z -295=111z-99 79,
209z =111z+196
98z =196
z=2
The solution set is {2 .
_ 80.
7s. 2x _;c4:210
x°-9 x"+3x x"-3x
LCD = x(x+3)(x—3)
X x—4 10
x(x+3)(x-3 - =
( )( )(x2—9 ¥ +3x x2—3xj
x* —(x—4)(x-3)=10(x+3)
x2—<x2—7x+12)=10x+30
2 2 _
x“=x"+7x-12=10x+30 81.

7x-12=10x+30
—3x=42
-x=14
x=-14
The solution set is {—14} .

x+1 x+4 -3
76. > - ==
X 4+2x x“+x x“+3x+2

LCD = x(x+2)(x+l)

x(x+2)(x+l)( x+l  x+4 3 j

2 4+2x X +x B x2+3x+2
(x+1)(x+l)—(x+4)(x+2)=—3(x)
x2+2x+1—(x2+6x+8)=—3x

x24+2x+1-x*> —6x—8=-3x

—4x—-7=-3x
—4x=-3x+7
—x=17
x=-7

The solution set is {~7}.

66

82.

y=5x+4
2=5a+4

y:x2+3x
b=2*+3(2)=4+6=10

2x+3y=6
2a+3b=6
3b=-2a+6

b:—%a+2

y=mx+b
0=m2)+b
5=m(0)+b — 5=b
Therefore,
0=2m+5
-2m=5
5

m=-—=

2

ax—b=c, a#0
ax—b+b=c+b
ax=c+b

ax _c+b

a a
_b+c

a

l—ax=b, a#0
l—ax—-1=b-1
—ax=b-1

—ax _b-1

—da —a
b-1 _ 1-b
X=—=—
—a a
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83. £+£:c, az0,b#0,a+-b
a b

ab(%—i—%j =ab-c

bx+ax = abc
x(a+b)=abc
x(a+b) abc
a+b a+b
abc

a+b

84. L4Z2=c %0
X

a+b=cx

a+b cx

c ¢
x:a+b

c
such that a = —b

1 1 2
—+ =

x—a x+a x-1
Multiply both sides by the LCD,
(x—a)(x+a)(x—1), to get:
(x+a)(x—1)+(x—a)(x—l)=2(x—a)(x+a)

P tax—-x—a+x*—ax—x+a=2x>-24°

2x% = 2x =2x* =24

2xF = 2x—2x% =2x* =24 - 2x2

8s.

2x=-2a°
2w 2d’
-2 -2
x=a’

where a #-1,0,1.

36. b+c:b—c

(b+c)(x—a) = (b_—c)(x+a)

bx+cx—ab—ac=bx—cx+ab—ac

bx+cx—ab—ac—bx =bx—cx+ab—ac—bx
cx—ab—ac=—-cx+ab-ac
cx—ab—ac+cx=—-cx+ab—ac+cx
2cx—ab—ac=ab-ac

2cx—ab—ac+ab+ac=ab—ac+ab+ac

2cx =2ab
2ex _ 2ab
2¢  2c
ab
x=—

c
where a #0,c#0,and b= =*c ..

87. x+2a=16+ax—6a
when x=4:

4+2a:16+a(4)—6a
4+2a=16+4a—6a

4+2a=16-2a
da =12
a=3

88. x+2b=x—-4+2bx
when x=2:

2+2b=2—4+2b(2)

2+2b=2—-4+4b

2+2b=-2+4b
4=2b

4
—=b=>b=2
5=b=

89. Solving for R:

11 1
— =+ —
R R R,

1 1 1
RR1R2 (Ej = RR1R2 (FI‘FR—ZJ

R R, =RR, + RR,
RR, =R(R,+R))
RR, R(R,+R)
R, + R, R, + R,
RR, _
R +R,
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90. Solving for r: 94. Solving for ¢:
A=P(+rt) v=-gt+v,
A=P+Prt V=V, =—gt+v, -V,
A-P=Prt v—vy, =—gt
A_P:m V_Vo__gt
Pt Pt —& -8
”:Al;tp WV or =Y
g g
91. Solving for R: 95. Letx =amount invested in bonds.
mv? Invested in CDs: x—3000
F==z x+(x=3,000) = 20,000
2 2x—3,000 =20,000
RF=R| 2
R 2x =23,000
RF =my* x=11,500
) ) $11,500 will be invested in bonds and $8,500
RE _mv" _ p_mv will be invested in CD's.
F F F
. 96. Letx = amount that Sean receives.
92. Solving for T: Amount for George: x—3000
PV =nRT x+(x—3,000) =10,000
L) 2x—3,000 = 10,000
nR  nR
T—PV 2x =13,000
TR x=6,500
) Sean will receive $6,500 and George will receive
93. Solving for r: $3,500.
g9
C1-r 97. Letx Sandra’s regular hourly wage.
(1-r)-S=(1-r). a 40x+(1.5x)(8) =910
1-r 40x +12x =910
(1-r)S=a 52x =910
(1-r)S 4 910
S - S X = 5—2 =17.50
o4 Sandra’s regular hourly wage is $17.50.
S
a 98. Letx = Leigh’s regular hourly wage.
I=r=l==<-1 40x+6(1.5x)+4(2x) = 1083
R 40x+9x+8x =1083
S 57x =1083
r=1-% or r:S;a x:1083:19
57

Leigh’s regular hourly wage is $19.00.

99. Let x = final exam score.
Compute the final average and set equal to 80.

(%)(80+83+71+61+95+x+x):80
Now solve for x:

68
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(%)(390 + Zx) =80
390+ 2x =560
2x=170

x=85

Brooke needs to score an 85 on the final exam to
get an average of 80 in the course.

100. Let x = final exam score.

101.

102.

1)(86+80+84+90), (2) o0
3 4 3

340 2
?+§x—80

340 2
12| —+=x =12
(12 +3xj (80)
340 +8x =960
8x =620

620
00 g7
T

Mike must score 78 on the final to earn a B.

Following the same approach as above, we get
340+8x =12(90)

340+8x =1080

8x = 740
740
_ Y _gr5
T

Mike must score 93 on the final to earn an A.

Let x represent the original price of the phone.
Then 0.15x represents the reduction in the price
of the phone.
original price — reduction = new price
x—0.15x =799

0.85x =799

x =940

The original price of the phone was $940.

The amount of the savings is
0.15(8940) = $141.

Let x represent the original price of the car.
Then 0.12x represents the reduction in the price
of the car.
original price — reduction = new price
x—0.12x = 28,160

0.88x = 28,160

x=32,000

The original price of the car was $32,000.

103.

104.

105.

106.

107.

The amount of the savings is
$32,000 — $28,160 = $3,840.

Let x represent the price the theater pays for the
candy.
Then 2.75x represents the markup on the candy.
The selling price of the candy is $3.00.
suppier price + markup = selling price
x+2.75x=4.50
3.75x =4.50

x=1.20
The theater paid $1.20 for the candy.

Let x represent the dealer's cost of the new car.
x =0.85($34,000) = $28,900

If the dealer accepts $100 over cost, then you
will pay
$28,900 + $100 = $29,000.

Let a = number of adult patrons.
Child patrons: 5200—a

8.50a +6.00(5200 - a) = 32,200
8.50a +31,200 - 6.00a = 32,200
2.50a +31,200 = 32,200

2.50a = 1,000

2.50a 1,000
250 250
a =400
The theater had 400 adult patrons.

Let x = original price of the boots.
Discount: 0.3x

original price — discount = sale price
x—0.3x=399
0.7x =399

0.7x 399
07 07
x=570
The original price of the boots was $570.

Let w = width.

Length: [ =w+38

Perimeter: P=2/+2w
21+ 2w =60

2(w+8)+2w =060
2w+16+2w =60
4w+16 =60

4w =44

w=11
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109.

110.

111.

112.

The rectangle has a width of 11 feet and a length
of 19 feet. 108.Let w = width.
Length: [ =2w
Perimeter: P =2[+2w
21+2w=42

22w)+2w=42
4dw+2w =42
6w=42
w="7
The rectangle has a width of 7 meters and a
length of 14 meters.

Let x = the total number of people who owned a
smart phone in 2019. Then 0.534x represents
the number of people who owned a smart phone
that ran the Google Android OS.

0.534x=124.4
x= % ~ 233
0.534

There were about 233 million people who owned
a smart phone in 2019.

Let T be the percentage that used Twitter. Then:
67=2T-9

76 =2T
T =38

Therefore, 38% of U.S. adults aged 18-29 used
Twitter.

Let x = amount that Scott gets.

Amount for Alice: %x

Amount for Tricia: %x

x+ (% x) + (%x] =900,000
%x =900,000

x= 3(900, 000)

x =400,000
Scott receives $400,000; Alice receives
$300,000; Tricia receives $200,000.

Let x = amount that Judy pays.

Amount Tom pays: %x

3 3
2.2x=2q
5 3%=508)

x=10.80
Judy pays $10.80 and Tom pays $7.20.

An isosceles triangle has three equal sides.
Therefore: 4x+10=2x+40=3x+18. Solve
each set separately:

4x+10=2x+40

2x =30
x=15

4x+10=3x+18

x=8

2x+40=3x+18

—x=-22

x=22

Since 22 is the largest of the numbers then the
largest perimeter is:

4(22)+10+2(22)+40+3(22)+18 = 266

Multiply both sides by the LCD 80 to clear
fractions.
60x —8+48x+80=x+120—-64

108x+72=x+58
107x =-16

_16
107

. If a hexagon is inscribed in a circle then the sides

of the hexagon are equal to the radius of the
circle. Let the P = 6r be the perimeter of the
hexagon. Let r be the radius of the circle.
6r=r+10
S5r=10

r=2
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Thus r = 2 inches is the radius of the circle where
the perimeter of the hexagon is 10 inches more
than the radius.

8+x

+3= T3 we multiply

In order to solve >
x+3

each term by the expression “x+3” to get

(x+3)[%+3j =(§:§j(x+3).

Now, provided x # -3, we can cancel the
denominators to get

5+(x+3)(3)=8+x
543x+9=84+x=>2x=-6=>x=-3
However, we already stated that x # -3 . So we
have a contradiction.

Answers will vary. One example is
3x+1=3x+6.

Answers will vary. In general, ‘solve’ means to
find values for a variable that make the equation
true, ‘evaluate’ means to plug in a specific value
for a variable in an expression and simplify, and
‘simplify’ means to collect like terms and write
an expression in a simpler form.

Ex: Solve 3(x+2)-x=8.
Solution: 3(x+2)—-x=38

3x+6—-x=8
2x+6=8
2x =2

x=1

Ex: Evaluate 3(x+2)—x for x=-2.

Solution: 3(x+2)—x=3(-2+2)—(-2)
=3(0)+2

2

Ex: Simplify 3(x+2)-x.

Solution: 3(x+2)-x
3x+6—-x
2x+6

In obtaining step (7) we divided by x — 2. Since
x = 2 from step (1), we actually divided by 0.

Section 1.3: Quadratic Equations

Section 1.3

1.

10.

11.

12.

13.

71

x° —5x—-6=(x-6)(x+1)

2x* —x=3=(2x-3)(x+1)

4

True

2
l-5=§; > =£;x2+5x+£
2 2\2 4 4

2
x° +5x+§=(x+§j
4 2

discriminant; negative

False; a quadratic equation may have no real
solutions.

False; If x* = p then x could also be negative.

b

d

x2-9x=0
x(x—9):0
x=0or x-9=0
x=0 or x=9

The solution set is {0, 9}.

X +4x=0
x(x+4)=0
x=0 or x+4=0
x=0or x=-4

The solution set is {—4, 0}.

x?-25=0
(x+5)(x-5)=0
x+5=0 or x-5=0

x=-=5 or x=5
The solution set is {5, 5}.
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x*=9=0
(x+3)(x-3)=0
x+3=0 or x-3=0
x=-3 or x=3
The solution set is {-3, 3}.

22 +z-6=0
(z+3)(z-2)=0
z+3=0 or z-2=0

z=-3 or z=2
The solution set is {3, 2}.

VE+Tv+6=0
v+6)(v+1)=0
v+6=0 or v+1=0
v=—6 or v=-1
The solution set is {6, -1}

2x*—5x-3=0
(2x+1)(x=3)=0
2x+1=0 or x—3=0

X=-5 or x=3

The solution set is {—%, 3}

3x2+5x+2=0
Bx+2)(x+1)=0
3x+2=0 or x+1=0

= —— =—1
X 3 or X

The solution set is {—1,—%} .

5w’ +180=0

—5(w* =36)=0
=S(w+6)(w—6)=0
w+6=0 or w-6=0

w=-6 or w=6
The solution set is {6, 6}.

20.

21.

22.

23.

24.

2y*-50=0

2(y*-25)=0

2(y+5)(y=5)=0
y+5=0 or y-5=0
y=-5 or y=5
The solution set is {-5, 5}.

x(x+3)—10:0
x> +3x-10=0
(x—2)(x+5):0
x—2=0 or x+5=0
x=2 or x=-5
The solution set is {-5,2} .

x(x+4)=12
X +4x-12=0
(x+6)(x-2)=0
x+6=0 or x-2=0
x=—-6 or x=2
The solution set is {—6, 2} .

4x* +9=12x
4x* —12x+9=0
(2x=3)* =0
2x-3=0

3

XZE

The solution set is {%} .

25x% +16 = 40x
25x2 —40x+16=0

(5x-4)>=0
5x—4=0

4

xX=—

W |

5
The solution set is {

|
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6(p* ~1)=5p
6p>—6=5p
6p> —5p—6=0
Bp+2)2p-3)=0
3p+2=0 or 2p-3=0
p=—-— oOr p:3
3 2
The solution set is {—g, g} .
32

202u* —4u)+3=0

4 —8u+3=0
Qu-1)2u-3)=0
2u—1=0 or 2u-3=0

3
u=— or u==
2

The solution set is l,é .
22

6x* —5x—6=0

(Bx+2)(2x-3)=0
3x+2=0 or 2x-3=0
2 3

X=—— or xX==

2
Neither of these values causes a denominator to

. . 23
equal zero, so the solution set is —g, o0

12
x+—=7
x

12
(x+—jx:7x
X

X +12="7x
x*=T7x+12=0
(x=3)(x—4)=0
x=3=0 or x—-4=0

x=3 or x=4

29.

30.

31.

Section 1.3: Quadratic Equations

Neither of these values causes a denominator to
equal zero, so the solution set is {3, 4}.

a x(x—3)

(552 o= e

4x(x—2)+3(x—3)=—3
4x? —8x+3x-9=-3

4x? -5x-6=0
(4x+3)(x—2)=0
4x+3=0 or x-2=0
x:—Z or x=2

Neither of these values causes a denominator to

equal zero, so the solution set is {—%, 2}.

5 3
=4+
x+4 x=2

(2 ) at-2) (4025 Jree-2)
5(x—2)=4(x+4)(x—2)+3(x+4)
5x—10=4(x2 +2x—8)+3x+12

5x—10=4x* +8x—32+3x+12
0=4x>+6x-10
0:2(2x2+3x—5)
0:2(2x+5)(x—1)
2x+5=0 or x—1=0
= —— :1
X 2 or x
Neither of these values causes a denominator to

equal zero, so the solution set is {—%, 1}.

The solution set is {-5, 5} .
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32. x*=36 37. x? +4x =21
x =436 X +dx+4=21+4
X =16 (x+2)’ =25
The solution set is {—6, 6} .
. { } x+2=i\/z
2=%
3. (x-1) = 2=
\/, x=-2%5
x-1=1v4 x=3 or x=-7
x—1=%2 The solution set is {—7,3}.
x—1=2 or x—-1=-2
x=3 or x=-1 38. x2—6x=13
The solution set is {-1, 3} . X2 —6x+9=13+9
3. (x+2) =1 (x-3y =2
. (x+2) =
x—3=i\/ﬁ
x+2:i\ﬁ 3+\/Z
x+2=+1 TS

Y42=1 or x42=—1 The solution set is {3—@,3&@}.

x=-1 or x=-3

The solution set is {-3, -1} . 39, 2 —%x—%:o
1 3
’ P emx=
35. (lh+4j =16 2 16
’ 2ol 1.3,1
LR 7 27716 16 16
3 2
(x-4) -4
%h+4:i4 4 4
1 1 1
%h+4:4 or %h+4:—4 x—zzi Z:iE
1 1 _L,1
h=0 or h=-24 x:% orxz—%

The solution set is {24, 0} .

36. (3z-2)" =4
3z-2=+4
3z-2=%2
3z-2=2 or 3z-2=-2
3z=4 or 3z=0
4

z=— Or z=0

3
. . 4
The solution set is { 0,5} .
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2
40 x2+—x—l:0 x_é _7
3 4) 71
2 42x=1 3 L7
3 x—Z:i E
2,2 .1 1.1
T 3973 L3,
2, 4 7 4
[=+3) =5 _3x17
4
1 4 2
TR - -
* 3 9 3 The solution set is {3 \/ﬁ,3+\/ﬁ}
4 4
x:_l-f—g
373
1 43. x*—4x+2=0
x=3 orx=-1 a=1, b=2, c=-13
The solution set is {—l,l}. =)+ -4()(-13)  2+4+52
3 x= =
2(1) 2
2456 —2+214
A, 3P 4x—2=0 s e e
2
b 11 The solution set is {—l—ﬂ,—l+\/ﬁ}.
X +-x-—=0
376
2l 1 4. X +4x+2=0
6 a=1, b=4, c¢=2
> 111
33676 36 LA 40 —4£416-8
( 1)2 7 - 2(1) B 2
X+—| ==—
-4+ 4+
6) 36 _—4%B 4_2\/52_21\5
1__[7 2 2
“E:i 36 The solution set is {—2—\/5,—2+\/§}.
x+—:iﬁ 2
6 45. x"—-4x-1=0
—1+47 a=1, b=-4, c=-1
x:
° DD 4D 4xi6a
The solution set is {_1_6\/7’_12\/7} 2(1) 2
=4i;/E=4i22\/§=2i\/§
2 p—
42 2x —33x—11—0 The solution set is {2—x/§,2+\/§}.
2—— —_—=
X 2x 7 0
2 3.1
TR
PR S
27716 216
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46. x> +6x+1=0 49. 4y’ —y+2=0
a=1, b=6, c=1 a=4, b=-1, ¢c=2
e —6+4/6" —4()(1) _ —6++/36-4 (DD -4(4)2)
2(1) 2 4 2(4)
_ 6432 642 _ . o5 C1341-32 144531
2 2 - I 8
The solution set is {—3 ~2\2,-3+242 } No real solution.

R 50. 47 +t+1=0
47. Zx _5x+3:0 a:47 bzl,

a=2, b=-5, ¢c=3

2
I ERV GO0 (©) ;o ZIENT —40)

c=1

2(4)
22) 1 1-16 1 15
—1£J1-16 _ —1£+-
C5+/25-24 51 5+1 =—g -3
4 4 4 No real solution.
5+l 51
4 4 51.  9x?+8x=5
6 4 2
x:Z or x:Z 9x"+8x-5=0
3 a=9, b=8, c=-5
== =1
YEy o one —844/82 —4(9)(=5)
X =
The solution set is {1, %} 209
_ —8%464+180 —8++244
, B 18 18
48. 2x"+5x+3=0 _Sina _4i\/a
a=2, b=5 c¢=3 = s = 5
5252 -40)0) [ca-J61 —4+46l
xX= The solution set is s .
2(2) 9 9
_—5+425-24 5441 —5+1
= 4 T4 T4 52. 2x? =1-2x
_ _5_ 2
= 5+1 or x— 5-1 2x°+2x-1=0
4 4 a=2, b=2, c=-1
-4 -6 .
= or = _—2i\/2 —42)(-1)  -2£+4+8
| 3 e 202) T4
x=- or x=—-=
2 2212 2223 -1+
The solution set is {—%,—1}. 4 4 2
. [-1-3 —1+43
The solution set is ) .
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2
= ~(=D)=(=1)° -4(3)(-2)
4x* —9x =0 r= 2(3
H4x=9)=0 1:41+24 1425 145
x=0 or 4x-9=0 = 6 = 6 = 6
9 _
x=0 or x=Z x:ﬂ or x:%
. . 9 _
The solution set is {O, Z} x:% or x=?4
2
5x:4x2 x=1 or XZ—E
— 42
0=dx" =5 The solution set is {—g,l}
0=x(4x-5) 3
x=0 or 4x-5=0
2 5
5 58. =x"—x-3=0
x=0 or x:Z 3
2 5 B
The solution setis{O,%}. 3(§x —x—3j—3(0)
2x%* =3x-9=0
9f2—6l+1=0 a:2’ b=—3, c=-9

a=9, b=-6, c=1

ot fCowom ) -42)(-9)

t
613636 640 1 _3%49+72 _3:\BI_ 349
T 18 18 3 4 4 4
1 x—3+9 0rx_3—9
The solution set is 1—} T4 T4
3
X_E or x—_—
) 4 4
4y —6u+9=0 3
a=4, b=—-6, ¢=9 x=3 or x=-3
, 2
u= ~(C6) £ (6" ~4H)0O) The solution set is {—2,3}.
2(4) 2
_ 6x£+36-144 _ 6++/-108
8 8

No real solution.

Zx —ZX—EZO
3, 1 1
4 =x"——x—=1|=4
(4x 4x 2) (0)
3x*=x-2=0
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a=5 b=-3, c=-1

()3 -46)(-)

2(5)
_3249+20 3429
10 10
The solution set is 3_@,3+@ .
10 10
60. %xz—x:%
{48
3x2 —5x=1
3x* —5x—1=0

a:3’ b:—S, C:_l

~(=5)£\(=5) -4(3)(-1)

2(3)
54425412 5437
B 6 6
The solution set is {S_g/ﬁ, 5+g/§}.

61. 2x(x+2)=3

2x% +4x-3=0
a=2, b=4, ¢c=-3

_ —4+ 42 -42)(-3) —4+16+24

2(2) 4
_—4+40  —4+2J10 24410
4 4 T2

The solution set is { 5

—2-410 —2+«/ﬁ}
2 '

62.

63.

64.

3x(x+2)=1

3x2 +6x—1=0
a=3, b=6, c=-1

R 6> —4(3)(-1) —6+~36+12

2(3) 6
6448 —6+43 3123
6LV _Z6ED S

The solution set is {_3 -243 ’—3+2\/§}'
3 3
4+1—L2:0
X x
2 1 1 )
44 ——— |= 0
x( x x2j x(0)

4x* +x-1=0
a=4, b=1, c=-1

112 -4(4)(-1)

X =

2(4)
11416 —1+417
B 8 -8

Neither of these values causes a denominator to
equal zero, so the solution set is

{—I—Jﬁ —1+\/ﬁ}.

8 8

x* (2+%+x%)=x2 (0)

2x> +8x+3=0
a=2, b=8, ¢=3

~(8)£4(8) -4(2)(3)

2(2)
_ —8++/64-24 —8+./40
- 4 T4
_-8+2410 _—4+410
4 2

Neither of these values causes a denominator to
equal zero, so the solution set is

{—4—\@ —4+\/ﬁ}.

4 4
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3x
x—2

( 3% +l)x(x—2)=4x(x—2)

x-2 x

65.

+l:4
X

3x(x)+(x—2) = 4x* —8x
3x2 +x—2=4x* —8x

0=x>-9x+2
a=1, b=-9, c=2

ok V(=9 —4(D)(2)

2(1)
_9+81-8 9+4/73
a 2 2

Neither of these values causes a denominator to
equal zero, so the solution set is

{9—@ 9+\/ﬁ}.

2 72
2x l
x-3 x

( 2x +l)x(x—3) =4x(x-3)

x-3 x

66. =4

2x(x) +(x—3) = 4x* —12x
2x* +x-3=4x" - 12x

0=2x>-13x+3
a=2, b=-13, ¢c=3

e —(-13)* \/(—13)2 -4(2)(3)

2(2)
132416924 _ 134145
4 4

Neither of these values causes a denominator to
equal zero, so the solution set is

{13—\/145 13+\/145}

4 4

67. x> —4.1x+22=0
a=1, b=-41, ¢=22

(~41) 2y (-4.1) —4(1)(22)

X =

2(1)
41+1681-88  4.1+/8.01
2 2

x~347 or x~0.63
The solution set is {0.63, 3.47} .

68.

69.

70.

71.

Section 1.3: Quadratic Equations

X2 +3.9x+1.8=0
a=1, =39, ¢c=1.38

Lo (3.9)* —4(1)(1.8)

2(1)
3.9+1521-72 _-3.9%+8.01
2 2

x~—0.53 or x~-3.37
The solution set is {-3.37,-0.53} .

2 +Bx=3=0
a=1, b=+3, ¢=-3

3 (V3) -4(1)(-3)

X =

2(1)
BEBE12 3415
2 2

x~1.07 or x~-2.80
The solution set is {-2.80, 1.07}.

x2+\/§x—2=0
a=1, b:\/z, c=-2

2 (V2) -4(1)(-2)

2(1)
_- 2im:—ﬁi\/ﬁ
2 2

x~0.87 or x~-2.29
The solution set is {-2.29, 0.87} .

axt—-x-7=0
a=n, b=-1, c=-nx

C141+4727
a 2
x=1.17 or x =~—-0.85
The solution set is {-0.85, 1.17} .
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72. zxt+7x-2=0

- 79. x*-5=0
e ) s
2(”) X = J_r\/g
[
_rENZ 487 The solution set is {—\/g,\/g}
2
x~044 or x~-1.44 2 _
The solution set is {—1.44, 0.44} . 80. x7=6=0
X =6
73. 2x2—6x+7=0 x=+/6
a=2, b=-6, c=7 The solution set is {—\/g,x/g}
b* —4ac = (-6)* —4(2)(7) =36-56 =20
Since the b? —4ac < 0, the equation has no real 81.  16x"-8x+1=0
solution. (4x—-1)(4x-1)=0
4x-1=0

74. x> +4x+7=0
a=1, b=4, c=7 1

xX=—
4
b’ —4dac= (4" -4(1)(7)=16-28=-12

}

£i=

i : The sol
Since the b* —4ac < 0, the equation has no real e solution set is {

solution.
82. 9x* —12x+4=0

(3x—2)(3x—2)=0
3x-2=0

75. 9x* —30x+25=0
a=9, b=-30, ¢c=25

b* —4ac = (=30)* —4(9)(25) =900-900 =0

Since b* —4ac =0, the equation has one =

repeated real solution. . .
The solution set is

—_—— W

]

76. 25x* —20x+4=0

a=25 b=-20, c=4 83. 10x*-19x-15=0
b* —4dac = (-20)* —4(25)(4) = 400-400 = 0 (5x+3)(2x=5)=0
Since b* —4ac =0, the equation has one 5x+3=0 or 2x-5=0
repeated real solution. 3 5
X=—— O0r X = E
77. 3x° +5x—-8=0 3 5
a=3, b=5 c¢=-8 The solution set is { g’i}

b* —4dac = (5)" —4(3)(-8) =25+96 =121
84. 6x*+7x-20=0

(3x—4)(2x+5):0
3x—4=0 or 2x+5=0

Since b —4ac > 0, the equation has two
unequal real solutions.

78. 2x*-3x-7=0 4 5
a=2, b=-3, c=-7 ngor x:—E

2 — (22 7y — _

b7 —4ac=(=3) 4(2)( 7) 9+36=65 The solution set is {—%,%}
Since b* —4ac > 0, the equation has two

unequal real solutions.

80
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85. 2+z=62"
0=6z-z-2
Oz(3z—2)(22+1)

3z-2=0 or 2z+1=0
1

z=§0r 22—5

>

The solution set is {—l 2} .

86. 2=y+6)°
0=6y>+y-2
0:(3y+2)(2y—1)
3y+2=0 or 2y—-1=0

_ 2y
Y 3 Yy

N | —

. . 21
The solut tis (—=,—
e solution se 13{ 33

—

87. x2+\/§x=%
x2+x/§x—%:0
1
2| ¥ +2x—=|=2
(x x 2) (0)

2% +242x-1=0
a=2, b=202, ¢=-1

o ~(2V2)+\(2V2) —42)(-1)

2(2)
_22+8+8 _ 242416
4 4
_222t4 212

4 2

Section 1.3: Quadratic Equations

(VD) (2V2) - 4)(-2)
o 2()
_22x8+8 _2J21416
2 2

C22+4 242
21

The solution set is {\/E - 2,\/5 + 2}.

89. xP+x=4
X +x-4=0
a=1, b=1, c=-4

o (1) £4/()* —4(1)(-4)
B 2(1)
11416 1217

2 2

The solution set is {_1 _2\/ﬁ ’ -1 +2\/ﬁ}.

9. x*+x=1
P 4+x-1=0
a=1, b=1, c=-1

=)’ —4(1)(-1)
s 2(1)
1144 1445
B 2 2
The solution set is {#,ﬂ}

2

The solution set is {_\/52 =2 , 2+ 2}

88. %xz =2x+1

%xz—ﬁx—lzo

2(%x2 —ﬁx—l)zZ(O)
¥ —22x-2=0
a=1, b=-232, c=-2

81
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91. X + 2 _ Tx+1
.x_2 x+1 xz—x—z
X 2 Tx+1

=2 3 Go2)G+D)

X 2 Tx+1
(e n=( g Je e
x(x+D+2(x-2)=7x+1

2+ x+2x—4=Tx+1

X +3x—4="Tx+1
x*—4x-5=0
(x+D(x=5)=0

x+1=0 or x-5=0

x=-1 or x=5

The value x =—1 causes a denominator to equal zero, so we disregard it. Thus, the solution set is {5}.

3x + 1 _ 4-Tx
x+2 x—l x2+x_2
3x N 1 _ 4-7Tx
x+2 x—-1 (x+2)(x-1
3x 1 4-Tx
—_ Dx-1)=| ——— 2)(x-1
(x+2+x—lj(x+ Y1) ((x+2)(x—l))(x+ Y1)
3x(x-)+(x+2)=4-Tx
3x? —3x+x+2=4-Tx
3x? —2x+2=4-Tx
3x? +5x-2=0
Bx-1D(x+2)=0
3x—1=0 or x+2=0
1

= — =_2
X 3 or X

92.

. . . . .1
The value x =—2 causes a denominator to equal zero, so we disregard it. Thus, the solution set is {—}

93. Since this is a right triangle then we can use the
Pythagorean Theorem. So

Q2x+3)* =(2x-5)* +(x+7)*
4x% +12x+9 =4x> —20x+25+ x> +14x+49
12x+9=x" —6x+74
0=x"—-18x+65
0=(x—5)(x-13)
x=5=0 or x—-13=0
x=5 or x=13

82

This means there are 2 possible that meet these
requirements. Substituting x into the given sides
gives:

When x =5: 5m, 12m, 13m

When x = 13: 20m, 21m, 29m

Thus there are 2 solutions.
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Since this is a right triangle then we can use the
Pythagorean Theorem. So

(4x+5)* =(3x+13)* +x°
16x% +40x +25 = 9x% + 78x +169 + x*
6x> —38x—144=0
2(3x% —=19x-72) =0
2(3x+8)(x—9)=0
3x+8=0 or x—-9=0

x=-3 or x=9

This means there are 2 possible solutions that
meet these requirements. Substituting x into the
given sides gives:

When x =9: 41m, 40m, 9m

When x = —% at least one side of the triangle

has a negative measurement which is impossible.

Thus there is only 1 triangle possible

Let w represent the width of window.

Then / = w+2 represents the length of the

window.

Since the area is 143 square feet, we have:
ww+2)=143

w2 +2w—143=0
(w+13)(w=11)=0

w=<[3 or w=11
Discard the negative solution since width cannot

be negative. The width of the rectangular
window is 11 feet and the length is 13 feet.

Let w represent the width of window.

Then / = w+1 represents the length of the
window.

Since the area is 306 square centimeters, we
have: w(w+1) =306

w? +w—=306=0
(w+18)(w—-17)=0

w=<I§ or w=17

Discard the negative solution since width cannot
be negative. The width of the rectangular
window is 17 centimeters and the length is 18
centimeters.

Let / represent the length of the rectangle.
Let w represent the width of the rectangle.
The perimeter is 26 meters and the area is 40

98.

99.

Section 1.3: Quadratic Equations

square meters.

20+2w=26

l+w=13 so w=13-]
[w=40
1(13—1) = 40
131-1% = 40
I>~131+40=0
(1-8)(1-5)=0

[=8 or /=5

w=5 w=8
The dimensions are 5 meters by 8 meters.

Let » represent the radius of the circle.

Since the field is a square with area 1250 square
feet, the length of a side of the square is

V1250 = 25V2 feet. The length of the diagonal
is 2r.

Use the Pythagorean Theorem to solve for 7:

(2mz=(25J5f4{25J§f

4r? =1250+1250

4r* =2500
r? =625
r=25

The shortest radius setting for the sprinkler is 25
feet.

Let x = length of side of original sheet in feet.
Length of box: x—2 feet

Width of box: x—2 feet

Height of box: 1 foot

V=I1wh
4=(x-2)(x-2)(1)
4=x*—4x+4
0=x"—4x
O:x(x—4)

x=0 or x=4

Discard x =0 since that is not a feasible length
for the original sheet. Therefore, the original
sheet should measure 4 feet on each side.
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100. Letx = width of original sheet in feet. 102. a. To find when the object will be 15 meters

Length of sheet: 2x
Length of box: 2x—2 feet
Width of box: x—2 feet
Height of box: 1 foot
V=I-w-h
4=(2x-2)(x-2)(1)
4=2x"—6x+4
0=2x"—6x
0=x"-3x
0= x(x - 3)
x=0 or x=3
Discard x =0 since that is not a feasible length

for the original sheet. Therefore, the original
sheet is 3 feet wide and 6 feet long.

101. a. When the ball strikes the ground, the

distance from the ground will be 0.
Therefore, we solve

96 +80t —16¢° = 0
~16¢% +80t+96 =0
£ =5t-6=0
(1-6)(t+1)=0
t=6 or t=-1
Discard the negative solution since the time

of flight must be positive. The ball will
strike the ground after 6 seconds.

b. When the ball passes the top of the building,
it will be 96 feet from the ground. Therefore,
we solve

96+80t —161* = 96
~16¢> +80t =0
-5r=0
1(1=5)=0
t=0 or t=5
The ball is at the top of the building at time
t =0 when it is thrown. It will pass the top

of the building on the way down after 5
seconds.

above the ground, we solve
~4.9¢" +20t =15

—4.9¢2 +20t-15=0
a=-49,b=20, c=-15

_ 2020 ~4(~4.9)(~15)

t

2(-4.9)
2044106 20++/106
- 98 98

t=099 or ¢t=3.09

The object will be 15 meters above the
ground after about 0.99 seconds (on the way
up) and about 3.09 seconds (on the way
down).

b. The object will strike the ground when the

distance from the ground is 0. Therefore, we
solve

—4.9* +20t =0

1(-4.91+20)=0

t=0 or —49:+20=0
—4.91 =20

t~4.08
The object will strike the ground after about
4.08 seconds.

c. —4.9¢% +20t =100
—4.9¢* +20t-100 =0
a=-49, b=20, c=-100
20,207 —4(~4.9)(~100)
2(-4.9)
_ —20%+/-1560
9.8

There is no real solution. The object never
reaches a height of 100 meters.

103. Let x represent the number of centimeters the

length and width should be reduced.

12— x =the new length, 7—x = the new width.
The new volume is 90% of the old volume.
12-x)(7-x)(3) =0.9(12)(7)(3)

3x2 —57x+252=226.8
3x2 —=57x+252=0
x2-19x+8.4=0
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19197 -4MB4) _ 19413274

2(1) 2
x~0.45 or x~18.55

Since 18.55 exceeds the dimensions, it is
discarded. The dimensions of the new chocolate
bar are: 11.55 cm by 6.55 cm by 3 cm.

Let x represent the number of centimeters the
length and width should be reduced.

12— x =the new length, 7—x = the new width.

The new volume is 80% of the old volume.
(12 -x)(7-x)(3) =0.8(12)(7)(3)

3x? —57x+252=201.6
3x2—57x+50.4=0
x* —19x+16.8=0
19197 ~4068) _ 1922938
2(1) 2
x~0.93 or x=18.07

Since 18.07 exceeds the dimensions, it is
discarded. The dimensions of the new chocolate
bar are: 11.07 cm by 6.07 cm by 3 cm.

Let x represent the width of the border
measured in feet. The radius of the pool is 5
feet. Then x+5 represents the radius of the
circle, including both the pool and the border.
The total area of the pool and border is

Ay =m(x+5)°.

The area of the pool is A, = n(5)* =257
The area of the border is

Ay = Ay — Ap = (x +5)* —257.

Since the concrete is 3 inches or 0.25 feet thick,
the volume of the concrete in the border is

0254, = 0.25(Tc(x+ 52 - 25n)
Solving the volume equation:
0.25(m(x+5)* 25n) =27

Tc(x2 +10x+25—25):108
o’ +10me—108 = 0
—107£+/(10m)> — 4(m)(~108)
x:
2(m)

_ —31.42++1001” + 4327

6.28
x~2.71 or x~-12.71

Discard the negative solution. The width of the
border is roughly 2.71 feet.

85

106.

107.

Section 1.3: Quadratic Equations

Let x represent the width of the border
measured in feet. The radius of the pool is 5
feet. Then x+5 represents the radius of the
circle, including both the pool and the border.
The total area of the pool and border is

Ay =m(x+ 5).

The area of the pool is A4, = n(5)* =257

The area of the border is

Ay = Ap — Ap = (x+5)* -257.

Since the concrete is 4 inches = % foot thick, the

volume of the concrete in the border is

%AB =%(n(x+5)2 ~25)

Solving the volume equation:

%(n(x+5)2—257t):27
Tc(x2 +10x+25—25) =81

e +10mx—81=0
_—10n+ \/(1075)2 —4(m)(-81)
t 2(m)

 —31.42£~1007% +324n
B 6.28
x~2.13 or x~—12.13

Discard the negative solution. The width of the
border is approximately 2.13 feet.

Let x represent the width of the border
measured in feet.
The total areais A, =(6+2x)(10+2x) .

The area of the gardenis 4; =6-10=60.

The area of the border is

Ap = Ay — A =(6+2x)(10+2x)—60.

Since the concrete is 3 inches or 0.25 feet thick,
the volume of the concrete in the border is

0.254; = 0.25((6+ 2x)(10+2x) - 60)

Solving the volume equation:
0.25((6+2x)(10+2x) - 60) = 27

60+32x +4x> —60 =108
4x* +32x-108 =0

x* +8x—-27=0
—8+./82 —4(1)(-27) —8++/172
X = =
2(1) 2

x~2.56 or x~—-10.56
Discard the negative solution. The width of the
border is approximately 2.56 feet.
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108.

109.

Let x = the width and 2x = the length of the
patio. The height is % foot and the concrete

available is 8(27)=216 cubic feet..
V=Iwh= x(2x)% =216

%xz =216

X’ =324=x=1+18
The dimensions of the patio are 18 feet by 36
feet.

Let x = the length of a 12.9-inch iPad Pro in a
16:94:3 format.

Then %x = the width of the iPad. The diagonal

of the 12.9-inch iPad is 9.7 inches, so by the
Pythagorean theorem we have:

2
x2 +(ixj =12.9°
16
2+l 26641
256

256[x2 +ﬁx2j =256(166.41)
256

256x> +81x> = 42600.96

337x% = 42600.96 = x> = 4260036

_ 4 [42600.96
x== 337~ +11.24
Since the length cannot be negative, the length of
the iPad is I% inches and the width is
2 420009 ~ 6.32 inches. Thus, the area of the
16

: .o [4260096 . 9 [4260096 _
1Padls\/ 337 16\/ 337 = 71.11 square

inches.
Let y = the length of a 12-inch 3:2 format

Microsoft Surface Pro. Then % y = the width of

the Surface Pro. The diagonal of a 12-inch
Surface Pro is 12 inches, so by the Pythagorean
theorem we have:

2 2
y2+(—y] =12.2°
3
»? +gy2 =151.29

9(y2+gy2j=9(151.29)

9y? +4y? =1361.61
13y =1361.61

, 136161
13

y=% ,% ~+10.23

Since the length cannot be negative, the length of
the Surface Pro is 10.23 inches and the width is

% /136113'61 ~ 6.82 inches. Thus, the area of the

12.3-inch 3:2 format Surface Pro is

[136161 2 [136161
13 3 13

~ 69.83 square inches.

The iPad Pro format has the larger screen since
its area is larger.

110. Let x = the length of a 7.9-inch iPad Mini in a

4:3 format.
Then %x = the width of the iPad. The diagonal

of the 7.9-inch iPad is 7.9 inches, so by the
Pythagorean theorem we have:

2
x2+(§x) =7.9°
4
x? +ix2 =62.41
16

16[;:2 +%x2) =16(62.41)

16x* +9x% = 998.56
25x? =998.56
x? =39.9424

x =14/39.9424 = +6.32

Since the length cannot be negative, the length of
the iPad is 6.32 inches and the width is

3
4
iPad is (6.32)(4.74) = 29.9568 square inches.
Let y = the length of a 8-inch 16:10 format

(6.32) = 4.74 inches. Thus, the area of the

Amazon Fire HD 8™, Then % y = the width of

the Fire. The diagonal of a 8-inch Fire is 8
inches, so by the Pythagorean theorem we have:
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2

2 10) 2

+| — =8
y (16y
100 ,

2
+—y =64
Y 72567

100
256| y* +—y* |=256(64
(y 256yj (64)
256y% +100y* =16384

356y* = 16384
, 16384

356

po+ [1638% 678399
356

Since the length cannot be negative, the length of
16384

the Fire is

~ 6.78399 inches and the

width is 1o [16384
16\ 356

of the Amazon Fire is

(6.78399)(4.240) ~ 28.76 square inches.

The iPad Mini™ 4:3 format has the larger screen
since its area is larger.

~ 4.240inches. Thus, the area

111. Let/be 1.1. Then
1.1=-0.00025x> +0.04x

0=-0.00025x> +0.04x—1.1

0,04+ \/(0.04)2 —4(=0.00025)(1.1)
* 2(~0.00025)

=353 ftor124.7 ft
124.7 ft does not make sense in the context of
the problem, so the answer is 35.3 ft.

112. Since d is expressed in 1000’s we will set d = 15
and solve for x using the Quadratic Formula.

d =-0.012x% +0.828x+15.750
25=-0.012x> +0.828x +15.750
0=-0.012x% +0.828x—-9.25

 -0.828% \/(0.828)2 —4(~0.012)(-9.25)
- 2(-0.012)
_ —0.828++/.241584
T 0024
x=54.98 or x=14.02
So the nearest year when the difference was
$25,000 occurred about 14 years after 1980 or

1994. The value 55 has no meaning since it is in
the future.

Section 1.3: Quadratic Equations

113. We will set g =2.97 and solve for h using the
Quadratic Formula.

g =-0.0006x> +0.015x+3.04
2.97 = —0.0006x” +0.015x +3.04
0 =—0.0006x> +0.015x +0.07

0,015+ \/(0.015)2 — 4(—0.0006)(0.07)
- 2(—0.0006)
~ —0.015++/0.000393

-0.0012
x~29 or x~—4.02

So the estimated numbers of hours worked by a
student with a GPA of 2.97 is 29 hours. The
value -4.02 has no meaning since it is negative.

114. Let x be the numbers of members in the
fraternity and s be the share paid by each

member. Then s = ﬂ If there are 7
X

members who cannot contribute then the share
goes up by $5. So we have the following
equation:

1470

s+5=—— or (s+5)(x—7)=1470

Solving these two equations together:

(5+5)(x=7)=1470 and s =121

(—14ZO+5)(x—7) =1470

10290

1470 - +5x-35=1470

e 1020

5x2 =35x-10290 =0

5x% =35x—10290=0
x> —7x-2058=0
(x+42)(x—49)=0
x=-42 or x=49

Since x is the number of members, it must be
positive so the number of members is 49.
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115. Let a be the age the individual is able to start

116.

117.

saving money. Then we need to find where the
models are equal. Solving these two equations
together:

~254% +2400a — 30700 = 160a + 7840
25a% —2240a + 38540 = 0

2240+ \/(2240)2 —4(25)(38540)
“= 2(25)

g 2240 ++/1163600
50
4= 2240+1078.7
50
g= 2240+1078.7 or q= 2240-1078.7
50 50
or a=23.2

a=664

Since x is the age to start saving, it makes sense
that the answer is approximate at age 23.

We will set the equation equal to 10 and solve:

0.003x* —0.034x +8.086 =10
0.003x* —0.034x—1.914=0

L0034 J(-0.034)" —4(0.003)(~1.914)

2(0.003)
= 0.034 £+/.024124
0.006
_0.034+.15532
- 0.006
_0.034-0.15532 _ 0.034+0.15532
0.006 0.006
x=-2022 or x=31.55

The percentage will reach 10% approximately 32
years after 1960 which is 1992.

%n(n +1)=1703
n(n+1)=1406
n’ +n—-1406=0
(n=37)(n+38)=0
n=37 or n=-38
Since the number of consecutive integers cannot
be negative, we discard the negative value. We

must add 37 consecutive integers, beginning at 1,
in order to get a sum of 703.

118. %n(n—3)265

n(n —3) =130
n*—3n-130=0
(n—l3)(n+10) =0
n=13 or n=-10

Since the number of sides cannot be negative, we

discard the negative value. A polygon with 65
diagonals will have 13 sides.

%n(n—3)=80

n(n—3)zl60

n*=3n-160=0
a=1,b=-3,c=-160
2
3+(-3) -4(1)(-160) 346
2(1) 2
Neither solution is an integer, so there is no
polygon that has 80 diagonals.

119. The roots of a quadratic equation are

—b—~\b> —4ac —b++b* —4ac
N=—— and x, ==,
—b—~b*—4ac —b+~\b*—4ac

X +x, = 2 + "

_—b—\/b2—4ac—b+\/b2—4ac

B 2a

_=2b

" 2a

__b

g

120. The roots of a quadratic equation are

—b—~b* —4ac —b++b? —4ac
y=——F——ad x,=——F—
2a 2a
—b—~b> —4ac || -b+~b* —4ac
R 2a 2a
2
2 2
() _(“b ‘4“) b —b” +4ac
(2a)° 4a®
_ dac
44>
_c
a
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121. In order to have one repeated solution, we need
the discriminant to be 0.

b* —4ac=0

> —4(k)(k)=0
1-4k* =0

4 =1

1
k* =—
4

1
k=+,—
\a

122. In order to have one repeated solution, we need
the discriminant to be 0.

b* —dac=0

(k) ~4(1)(4) =0

k*-16=0

(k—4)(k+4)=0
k=4 or k=-4

123. For ax’ +bx+c=0:

‘= —b+b? —4ac

2a

For ax* —bx+c=0:

b+ (—b)2 —4dac
2a

X =

2a

Section 1.3: Quadratic Equations

124. For ax* +bx+c=0:

—b—b* —4ac —b++/b* —4ac
e VAL I 7

For ex® +bx+a=0:

. —b—.[b? -4(c)(a) _ b= b? _dac

X

2c 2c
:—b—\/b2—4ac_—b+\/b2—4ac
2 —b+\/b2—4ac
b* —<b2 —4ac) dac
20(—b+\/b2 —4ac) 20(—b+\/b2 —4ac)
22
~b+~b* —4dac
_1
_x2
and
e —b+\[b” —4(c)(a)  —p++b? —4ac
2T 2c - 2c
:—b+\/b2—4ac’—b—\/b2—4ac
2 —b—~b* —4ac
b* —(b2 —4ac) dac
2c(—b— b2—4ac) 20(—b— b2—4ac)
- 22
—b—+b> —4ac
L
_x1

125. If x = original width and y = original length, then

xy=lorx= 1 . The ratio of side lengths is
y

L= Lz . Folding along the longest side results
Yoy

in sides of length x = 1 and % whose ratio is
y

b
2

< =l

Equating the ratios gives
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RS

o2

yt=2

y={2m

So

oo LB
2

126. a. x*=9 and x=3 are not equivalent

because they do not have the same solution
set. In the first equation we can also have
x=-3.

b. x=+9 and x =3 are equivalent because
V9 =3.

¢ (x-1)(x-2) :(x—l)2 and x—2=x-1 are
not equivalent because they do not have the
same solution set.
The first equation has the solution set {1}
while the second equation has no solutions.

127. Answers will vary. Methods may include the
quadratic formula, completing the square,
graphing, etc.

128. Answers will vary. Knowing the discriminant
allows us to know how many real solutions the
equation will have.

129. Answers will vary. One possibility:
Two distinct: x* —3x—18=0
One repeated: x* —14x+49=0
Noreal: x*+x+4=0

130. Answers will vary.

Section 1.4

1.

Integers: {-3,0}

Rationals: {—3, O,g}

True; the set of real numbers consists of all
rational and irrational numbers.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

920

3. 3 2.3
2443 2443 2-3
3(2-@)

real; imaginary; imaginary unit
False; the conjugate of 2+5i is 2—5i.

True; the set of real numbers is a subset of the set
of complex numbers.

False; if 2—-3i is a solution of a quadratic
equation with real coefficients, then its
conjugate, 2+ 3i, is also a solution.

b
a
c
(2=3i)+(6+8i) = (2+6) +(~3+8)i =8+5i

A+5)+(-8+2) =4+ (-8)+(5+2)i
=—4+7i

(-3+2))-(4-4)=(-3-H+Q2—-(-4)i
=-7+6i

(3-4)=(-3-41) = G~ (-3)+ (-4 (-4))i
=6+0i=6

(2= 50)— (8+6i) = (2—8) + (=5 —6)i
=—6-11i

(—8+4i)—(2—2i) = (~8—2) + (4 —(=2))i
=—10+6i

3(2-6i)=6-18i
—4(2+8i)=—8-32i

“3i(7+6i) = —21i — 18> = —21i —18(~1)
=18-21i
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3i(=3+4i) = —9i +12i* = —9i +12(-1) = -12-9i 28 2-i _2-ii_2i-i’
C2i =20 _p?
(3—4i)(2+i) = 6+3i —8i —4i* _2i-(=D _1+2i 1
=6-5i—4(-1) To2(-) 0 2 2
=10-5i
b9 O=i_6-i 1-i _6-6i-i+i’
(5+3i)(2—1i) =10—5i + 6i —3i* i 1+ =i 4
=10+i-3(-1) _6-T7i+(-) _5-7i |5 7,
=13+i 1-(=1) 2 22
(=5—i)(=5+i)=25-5i+5i—i" 30 243i 2430 1+i_ 2+2i+3i+37°
=25-(-1) Cod=i o 1=i 1+i 4i—i-{?
=26 =2+5i+3(—1)=—1+5i=_l+§i
1-(-1) 2
(=3+D)3+i)=—-9-3i+3i+i°
2
=9+(D 31. l+£i Lol ﬁi NESS
=-10 22 4 " \2)| 2 4
10 _ 10 3+4 _ 30+40i :%+gi+%(—l):—%+gi
3-4i 3-4i 3+4 9412i-12i-16/°
30+40i  30+40i 2
= = NCE 3 (B 1.,
9—16(-1 25 32, | 2| =22 2| i |+
D [2 2 T3 2 (2’}41
_30, 40,
25 25 —§—£l+ ( 1)_ ﬁl
6 8. 4 2 2
=—+4—i
5°5
33, (140 =142i+i* =142i+(-1)=2i
13 13 5+12
S—12i 5-12i 5+12i 34, (1-i)* =1-2i+i* =1-2i+(-1)=-2i
~ 65+156i
- . . 2 1
25°+60i ~60i~144i" 35, =i == () = ()=
_65+156i _ 65+156i
25—144(-1) 169 ,
65 156, 36. i =() =(-1) =-1
T 169 169
5 12, 011 1
—B“'El 37. i :ﬁ:ﬁ:(ﬂ)lo
24 24 . —2i—i2 = 1 ==-=1
+l: +l.—_l: (_1)10 1
i i - 2
:—2i—(1—1):1—12i:1_2l. g 2oL L1 1
(=D BT 2T G
1 1 1 i i i

91
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39.

40.

41.

42.

43.

44.
45.

46.

47.

48.

49.
50.
51.
52.

53.
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3
i©=5=() -5=(-1y) -5=-1-5=-6
447 =4+i* =4+ (-)i=4-i

6i° —4i° =i (6-4i")
=i*i(6-4(-1)) = -1-i(10) = ~10i

4% 2% +1=4i% i -2i* +1
=4(-1)i-2(-1)+1
=—4i+2+1
=3—4i

(1+0) = A+ DA+ +i) = 1+ 2i +i2)(1+1)
= (1+2i=1)(1+i) = 2i(1+1)
=2i+2i* =2i+2(-1)
=-2+2i

Gi)* +1=81i* +1=81(1)+1=82

1+ =i"1+(=1)=i"(0)=0

2i*(1+i%) =21 +(-1)) =2(0) = 0

P it it = :(i2)4 +(z’2)3 +(i2)2 +i?
=D DT+ ()7 -
=1-1+1-1

=0

.7 .5 3. .23.,22,.2..

1+ +1 +l=(l ) ~l+(l ) 111+
= (=1 i (=) i (=1)-i+i
=—iti—i+i
=0

J-4=2i

J-9=3i

—25=5i

-64 =8i

J-12 =43 =243

92

54, [-18=i\/9-2 =32i
55. =200 =ix/100-2 = 102i
56. —45=i\9.5 =3/5i
57. JG+4i)(4i—3) =V12i -9 +16% —12i
= J-9+16(-1)
-J-25
=5i
58. J(4+30)(3i—4) =120 —16+ 9> —12i
= J-16+9(-1)
-J=25
=5i
59. x>+4=0
X’ =—4
x=+/-4
x=12i

60.

61.

62.

The solution set is {-2i, 2i}.

x*—4=0
(x+2)(x-2)=0
x=—2o0rx=2

The solution set is {—2, 2}.

x*-16=0
(x+4)(x—4):0

x=—4 or x=4

The solution set is {—4, 4.

x2+25=0
x> =-25
x =+ J-25 =45

The solution set is {~51, 5i}.
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63. x> —6x+13=0
a=1,b=-6,c=13,

b* —4ac = (-6)* —4(1)(13) =36—-52=-16

68. 10x>+6x+1=0
a=10,b=6,c=1

b* —dac =6 —4(10)(1) =36 -40 = —4

—(-6)+-16 6+4i . —6+N-4 -—6+2i 3 1.
= = =3+2i x= = =24
2(1) 2 2(10) 20 10710
The solution set is {3—2i,3+2i}. . . 301 ; 3 1.
The solution set is 01 0 101 Ol
64. x* +4x+8=0
a=1b=4,c=8 69. 5x2 +1=2x
b* —4ac =4 —4(1)(8) =16-32=-16 5x7 —2x+1=0
4416 —4+4i , a=5b=-2c=1

- =242
2(1) 2 !

b —dac =(-2)’ —4(5)(1) = 4-20=-16
The solution set is {—2—2i, —2+2i}.

_—()-16 244

_1.2,
2(5) 10 575
65. x> —6x+10=0 1 )
a=1,b=—6,c=10 The solution set is {__Ei’ §+§i}.
b* —dac = (-6)* —4(1)(10) =36-40=—4
2 _
_—(—6)1\/—74_6i2i_3+. 70. 13x" +1=6x
YTon 2 1322 —6x41=0
The solution set is {3—i,3+i}. a=13,b=-6,c=1
b? —4ac = (-6)* —4(13)(1) =36-52=-16
66. x°—2x+5=0 Lo TCOEN-16_6+4i 3 2
a=1,b=-2,¢=5 2(13) 26 13713
b* —4dac =(=2)* —4()(5)=4-20=-16
ac=(=2) 0S) The solution set is 3 2i,i+£i
_—(—Z)i —16_2i4i_1+2, 13 13713 13
Ty 2 T HF .
The solution set is {1—27,1+2i} . M x4 x+1=0
a=1,b=1,c=1,
2 2
67. 25x% —10x+2 =0 b? —4ac =1 —4()(1)=1-4=-3
a=25b=-10,c=2 R i B E VT S WL
b* —4ac = (—10)2 — 4(25)(2) = 100 — 200 = —100 20 2 2 2
_—(10)£-100 _10+410i _1 1. The solution set is {_l__%, _l+ﬁl}.
50 50 5°5 2 2" 2 2
. (11,1 1,
The solution set is { g—gz, §+§z } 72 % x+1=0

a=1L,b=-1,c=1
b* —dac=(-1)* —4()()=1-4=-3

_—(DEN3 1B, ﬁ
F0) 2 2 2
. 1 B ﬁ
The solution set is {5—71, E 7 }
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73.

74.

75.

76.

X —64=0 77.

(x—4)(x2+4x+16)=0
x—4=0=>x=4

or X2 +4x+16=0
a=1,b=4,c=16

b* —4ac =4* —4(1)(16) =16 — 64 = —48
—4++- -4+ j
e 4448 4_4\512_”2@,

2 2
The solution set is {4, 2 2/3i,-2+ 23 } 78.
X +27=0

(x+3)(x2—3x+9):0
x+3=0=>x=-3

or x> =3x+9=0
a=1,b=-3,c=9

b* —4ac = (-3)* —4(1)(9) =9-36=-27

(DT 334303 33 79.

2(1) 2 272
3

33,

The solution set is {—3, %——1,

3 343,
3304,
x* =16
x*-16=0
(x2—4)(x2 +4):0

(x—2)(x+2)(x2+4)20

80.

x—2=0 or x+2=0 or x>+4=0

x=2 or x=-2 or x’=-4

x=2or x=-2or x=xJ-4==42j
The solution set is {—2, 2,21, 21'}.

4_1

X
xt-1=0 82,
(x2 —1)(362 +l):O
(x—l)(x+1)(x2+1):0

x—1=0 or x+1=0 or x> +1=0

x=1or x=-1or x*=-1

x=1or x=-1 or x:ix/——lzii
The solution set is {—1,1,—i, i}.

94

81.

x*+13x* +36=0
(x2 +9)(x2 +4)=0

2 4+9=0 or x*+4=0

x*=-9 or x*=—4
x=+v-9 or x =14
x=%3i or x==12i

The solution set is {-3i, 3i,-2i, 2i}.

xt43x2-4=0
(xz—l)(x2+4)=0
(x—l)(x+l)(x2+4):0
x—1=0 or x+1=0 or x> +4=0
x=1or x=-1or x*=-4

x=1lor x=-1or x=xJ-4=212i
The solution set is {—1,1,-2i, 2i}.

3x* =3x+4=0

a=3,b=-3,c=4

b* —4ac = (-3)* —4(3)(4) =9—-48 = -39

The equation has two complex solutions that are
conjugates of each other.

2x* —4x+1=0

a=2,b=-4,c=1

b* —4ac =(-4)* -4(2)1)=16-8=8

The equation has two unequal real number
solutions.

2x* +3x =4
2x* +3x-4=0
a=2,b=3,c=-4
b* —4ac =3* —4(2)(-4)=9+32=41
The equation has two unequal real solutions.

x* +6=2x
x> —2x+6=0
a=1,b=-2,c=6
b* —4ac = (-2)* —4(1)(6) =4 —24 =20
The equation has two complex solutions that are
conjugates of each other.
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84.

85.

86.

87.

88.

89.

90.

91.

92.
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9x* —12x+4=0 So. 7o M=2i _11-2i 6+2i

a=9,b=-12,c=4 ’ 6-2i 6-2i 6+2i

B* —dac = (—12)2 —4(9)(4) = 144~ 144 = 0 _66+22i—12i—4i>  66+10i+4

The equation has a repeated real solution. 36+12i —12i — 4i* 36+4
70+100 7 1,

4x* +12x+9=0 “ "0 a7

a=4,b=12,c=9

b2
Th

) The total impedance is 7 +li ohms.
—4ac=12"-4(4)(9)=144-144=0 4 4

e equation has a repeated real solution.
93. z+z=(a+bi)+(a+bi)

The other solution is 2+3i=2-3i. =a+bi+a-bi
_ =2a
The other solution is 4—i =4+i. —
z—z=a+bi—(a+bi)
Z+Z=3-4i+3-4i=3-4i+3+4i=6 =a+bi—(a-bi)
=a+bi—a+bi
W= =8+3i—(8+3i) =2bi
=8+3i—(8-3i) -
—8+43i—8+3i 9. z=a+bi=a-bi=a+bi=z
=0+6i=06(
95. z+w=(a+bi)+(c+di)
z-z =(3-4)(3-4) =(a+c)+(b+d)i
=(3-4)(3+40) =(a+c)—(b+d)i
=9+12i—12i —16i* =(a-bi)+(c—di)
=9-16(-1)=25 =a+bi+c+di
=z+w
z—w=3-4i—(8+3i) L
—3_4;-8-3i 96. z-w=(a+bi)-(c+di)
=—5-7i =ac+adi+bci+bdi’
=-5+7i =(ac—-bd)+(ad + bc)i

=(ac—bd)—(ad +bc)i
V. 18+i 18+i 3+4i

I 34 3-4 3+4 T-W=atbi-ctdi
54+ 72i+3i+4i°  54+75i—4 =(a—bi)c—di)
9+12i —12i — 16> 9+16 =ac—adi—bci+bd i’
=50+75i=2+3i = (ac—bd)—(ad + bc)i
The impedance is 2+ 3i ohms. 97, (a+bi)2 =—(a—bi)2
r 1. 1 1 1 _(4-3)+@+0) a2+2abi+(bi)2:—(a2—2abi+(bi)2)
Z 7, Z, 2+i 4-3i (2+i)(4-30) . s , L
B 6—2i _6-2 6-2i a”+2abi+b :—(a —2abi+b"i )
8—6i+4i—3i" 8-2i+3 11-2i a® +2abi—b* = —a* +2abi+ b’

95
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a’ —b* =—(a* -b*)
2(a*-b*)=0

a*=b* >b==a
Any complex number of the form a + ai or
a—ai will work.

98. Let u:Q/E in x>+2=0 sothat x> +u> =0.

Then, (x+u)(x* —ux+u*)=0. From the first

factor we find x =-u = —3/5 . From the second
factor, use the quadratic formula to get

_ —(—u) £+/(~u)* —4-1-u?

2-1

e _u u\f \/— x/_\f

2 2
The solution set is:

{ff ff}

99, (x+5)(y=5)=(x+y)*; let u=x+5 (so

x=u-5and v=y-5so y=v+5.
Substituting gives uv = (u +v)* or

u® +uv+v* =0 which is quadratic in u. Using
the quadratic formula gives

. v+ =412 _ —vi|v|\/3
B 2-1 B 2

is a real number, ¥ must also be a real number.
This is only possible if v =0 which then makes u
=0. Therefore, x=0-5=-5 and
y=0+5=5,50 x—y=-5-5=-10

. Since x

Answers will vary.

103. Answers will vary. A complex number is the

sum or difference of two numbers (real and
imaginary parts of the complex number) just as a
binomial is the sum or difference of two
monomial terms. We multiply two binomials by
using the FOIL method, an approach we can also
use to multiply two complex numbers.

104. Although the set of real numbers is a subset of

the set of complex numbers, not all rules that
work in the real number system can be used in
the larger complex number system. The rule that
allows us to write the product of two square
roots as the square root of the product only
works in the real number system. That is,

\/E \/E = \/% only when \/E and \/Z are real

numbers. In the complex number system we
must first convert the radicals to complex form.

In this case this means we need to write \/—9 as
V-1-9 = \/5 -J=1 =3i. Then we can multiply to
get -9-4~9=3i-3i =9 =9(~1)=-9.

Section 1.5

1.

10.

11.

True
() =
2x* = Tx—4=(x-4)(2x+1)

X +4x? —9x-36=x" (x+4)-9(x+4)

= (x+4)(x* -9)
:(x+4)(x—3)(x+3)
The distance from the origin to —4 on a real

number line is 4 units.

False; you can also use the Quadratic Formula or
completing the square.

quadratic in form

True
a
C
y+6=4
( y+6)2 =42

y+6=16—y=10

Check: \22+3=+25=5

The solution set is {22} .
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14.
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16.

17.
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t-3=7
( t—3)2 =7
t—-3=49—>¢=52
Check: +/52-3 =\/E=7

The solution set is {52}.

V2r-1=1
(\/Zt—l)z ~12

2t-1=1->2t=2—>1¢t=1

Check: 2()—-1=+1=1

The solution set is {1}.

3t+4=2
() -2

3t4+4=4->3t=0—>1=0

Check: \f3(0)+4 =+/4=2

The solution set is {0}.

Bi+a=-6

Since the principal square root is never negative,
the equation has no real solution.

NSt+3=-2

Since the principal square root is never negative,
the equation has no real solution.

J1-2x-3=0
J-2x=3
3
(J1-2x) =3
1-2x=27—>-2x=26—>x=-13

Check: J1-2(-13)-3=327-3=0

The solution set is {—13}.
J-2x-1=0
J1-2x=1
3
(1=2x) =1
1-2x=1->-2x=0—>x=0

Check: J1-2(0)-1=J1-1=0
The solution set is {0}.

97

19.

20.

21.

22.

Equations

Ysx-4=2
(4‘/5x—4)4 =2
5x—4=16
5x=20
x=4
Check:
5(4)-4 =416 =27

The solution set is {4} .

J2x-3=-1
(\5/2x—3)5 = (1)’
2x-3=-1
2x=2
x=1
Check:

J2()-3=F-1=-1T

The solution set is {1} .

Ix? +2x =-1
5
(\5/x2+2x) =(-1)
X +2x=-1
x*+2x+1=0
(x+l)2 =0
x+1=0

x=-1
Check:

Yy +2(-1) =12 =1 ==1T
The solution set is {—1}.
\4/x2+16 =\/§
4
(4x2+16) =(J§)4
x2+16=25

x2=9

x=%3
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23.

24,

25.

Check: 26. JV12-x=x
Y3 +16 =4o+16 =425 =5T ( /—12—x)2 _ 2
4\/(3)2"'16:\'49“‘16:%:\/51- 12-x=x> >x>+x-12=0
The solution set is {-3,3} . (x+4)(x-3)=0—>x=-4 or x=3
Check —4: 12— (-4) =+/16
x=8Jx —4v—4
2
(x)" =(8) Check 3: 12-3=4/9=3=3
2 — 64x The solution set is {3}.
x*—64x=0 27. 3(x+10)—4=x
x(x—64)=0 J3(x+10)=x+4
= = 2
gh Ok or x =64 (VBGF10)] = (v +4y?
eCK:
_ 2
028\/6 6428\/a 3x+30—x2+8x+16
0=x"+5x—-14
0=0T 64=8-8
64:64T 0=(x+7)(x—2)
. . x=-7 or x=2
The solution set is {0,64} . Cheek —7: 37710 —4=9 4= 1% 7
v =3x Check 2: 32+10)—4=+/36-4=2=2
5 2 Discard x = —7 as extraneous.
(x) :(3\/;) The solution set is {2}.
2 _
X X =9x 28. JT=x-3=x+2
X =9x=0 Nl—x=x+5
—9)=0 2
x(xo ) ; (Vi=) = x5y
X = or x=
Check: 1-x=x"+10x+25
0=3J0 9=3J9 0=x+11x+24
0=0T 9=3.3 0=(x+3)(x+8)
9-9T x=-3 or x=-8

Check —-3: \1-(-3)-3=-3+2—>-1=-1
Check -8 1-(-8)-3=-8+2—>0=-6
J15-2x = x Discard x = -8 as extraneous.

( m)z _ 2 The solution set is {-3}.

The solution set is {0,9} .

15-2x=x% > x> +2x-15=0 29. Vx'-x-4=x+2
(x+5)(x=3)=0—>x=-5 or x=3 ( xz—x—4)2=(x+2)2
Cheek =5 M:B x'—x—4=x"+4x+4
=5+-5 g
Check 3: \f15-2(3) =/9=3=3 8=5x—o-T=x
The solution set is {3}. Check:
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|
W | oo
N——
|
N
Il
|
W | oo
N———
+
()

|O\
S
+
| o0
|
S
Il

[\
(V)]
(9]

[ » »|N

—

(VIR &)l";

The solution set is

Vil —x-8=x+5
2 2
(\/xz—x—S) =(x+5)
x* —x—8=x>+10x+25
—-11x=33

x=-3

W | oo
S——

—_——

Check:
(-3)" ~(-3)-8=(-3)+5
J9+3-8=-3+5
J4=2
2=2T
The solution set is {—3} .

3+3x+1=x
V3x+1=x-3

2
(\/3x+1) = (x-3)
3x+1=x>—6x+9
0=x>-9x+8
0=(x—1)(x-3)

x=1or x=8

Check 1: 3+./3(1)+1=3+/4

Equations

32. 2+412-2x=x
NVI12-2x =x-2
2
(Vi2=2x) =(x-2)’
12-2x=x*—4x+4
0=x"-2x-8
(x+2)(x-4)=0
x=-2 or x=4
Check —2: 2+/12-2(=2) =2+/16 =6 % —2
Check 4: 2+/12-2(4) =2++4=4=4

Discard x = -2 as extraneous.
The solution set is {4} .

33, Bx-5-/x+7=2
Br-5=2+/x+7
(=5 = (247

3x-5=4+4x+7 +x+7
2x-16=4Jx+7
(2x-16)" = (4x+7)
4x* —64x+256 =16(x+7)
4x* —64x+256=16x+112
4x* —80x+144=0
x* —20x+36=0
(x=2)(x—18)=0—>x=2 or x=18
Check 2: \3(2)-5-2+7
=J1-4/9=1-3=-222
Check 18: \3(18)—5 —/18+7

=49 -\25=7-5=2=2

Discard x =2 as extraneous.

=5%1 The solution set is {18} .

Check 8: 3++/3(8)+1=3+~/25=8=8

Discard x =1 as extraneous.
The solution set is {8} .

929
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34, 3x+T7+Vx+2=1

V3x+7 =1-x+2
(Vax+7) =(1-Vx+2)

Ax+7=1-2yx+2+x+2

2x+4=-2Jx+2
—x=2=x+2

2
(—x—2)? =(\/x+2)
X +4x+4=x+2
2 +3x+2=0

(x+1)(x+2)=0
x=-1or x=-2

Check —1: \3(-1)+7 ++/-1+2
=Va+1=2+1=3%1
Check —2: \J3(=2)+7 ++/-2+2

=140 =1+0=1=1

Discard x =—1 as extraneous.
The solution set is {-2}.

35. Bx+l-/x—1=2
V3x+1=2+/x-1
(Vare1) = (2+451)
3x+1=4+4/xr—1+x-1
2x-2=4x—-1
(2x—2)? :(4\/ﬁ)2
4x* —8x+4=16(x—1)
x* —2x+1=4x—-4

X —6x+5=0
(x-D(x-5)=0—>x=1o0or x=5

Check 1: BB +1-1-1

=J4-Jo=2-0=2=2
Check 5: \/3(5)+1—-+/5-1
—J16-Ja=4-2-2=-2

The solution set is {1,5} .

36. V2x+3—-+x+1=1

37.

V2x+3 =1+/x+1
2 2
(\/2x+3) :(1+\/x+1)
2x+3=1+2vVx+1+x+1
x+1=2vx+1
2
(x+1)% = (2\/x+1)
x* +2x+1=4(x+1)
X +2x+1=4x+4
x*—2x-3=0
x+D)(x-3)=0—>x=-1or x=3
Check —1: \2(-1)+3 —v-1+1=1-0=1
Check 3: \2(3)+3-3+1=3-2=1
The solution set is {-1,3} .

V3-2vx =+/x
( 3—2\/5)2:(&)2
3-2Vx=x
2Jx=x-3
(-2dx) = (x-3)
dx=x*—6x+9
0=x"-10x+9
O:(x—9)(x—1)

x=1 or x=9

Check:
3-2T=\V1  {3-29=10
P3-2=1 3-23=3
Ji=1 V=33
1=1T

Discard x =9 as extraneous. The solution set is

(1.
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Equations
38 V10+3Vx =Vx 41. (5x-2)" =2
2 2 13)3 3
(Vio+3vx) =(vx) ((x=2)") =(2)
1043 = x 5x-2=8—-5x=10>x=2
3f:x—10 Check: ;
(5(2)-2)" " =2
e ?
(3 x) =(x-10) Q3 7
9x = x> —20x+100 )
0=x2-29x+100 The solution set is {2} .
O:(x—4)(x—25) 3
x=4 or x=25 42. (2x+1) =-1
Check: ((2x+1)1/3)3 =(-1)°
VI0+3V4 =44 \10+3¢25 =425 2x+l=-1—2x=-2—>x=-I
‘\/10"1‘32:2 \/10"1‘35:5 Check
JVie =2 V25 =5 (2(-1)+1)" =1
4?52 SZST (_1)1/3__1
Discard x =4 as extraneous. The solution set is -
{25}. —i=-1
The solution set is {~1} .
39. (3x+1)"* =4
Gx+1) , 43. (¥ +9)”2 =5
((3x+1)1/2) = (4) .
2 _ 2
3x+1=163x =15 x=5 ((x +9) j =(5)
Check: o ¥ 49=255x*=16
(3(5)+1) " =4 x=—4 or x=4
162 =4 Check:
1/2 1/2
4=4T ((—4)2 +9) =5 ((4)2 +9) =5
The solution set is {5} .
2512 _ 5 2512 _ 5
40. (3x-5)"" =2 5=5 5=5

((3_}6—5)1/2)2 :(2)2
3x-5=4->3x=9—>x=3
Check:
(3(3)-5)" =2
42 _ o

2=2T
The solution set is {3}.

The solution set is {—4,4} .
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44.

45.

46.

47.

(+? —16)”2 -9

((xZ —16)1/2)2 = (9)’

x2-16=81—x*=97
x=-—/97 or xzﬁ

((—Jﬁ)z —l6jl/2 -9 ((\/ﬁ)2 —16j”2 =9

(97-16)"* =9 (97-16)"% =9
8172 =9 812 =9
9=9 9=9

The solution set is {—\/ﬁ ,\/ﬁ } .

*-16=0
(t2+4)(t2—4)=0
(t2 +4)(t+2)(t—2):0

t*+4=0 has no real solution , so we only need

to consider
t+2=0 or t—-2=0

t=-2 t=2
The solution set is {—2,2}

yt-4=0

(3 +2)(»*-2)=0

(7 +2) (B30
y?+2=0= y* = -2, which is impossible
or (y+42)(y-v2)=0=y =42

The solution set is {—v/2,/2}.

xt=5x*+4=0

(x*-4)(¥*-1)=0
x*—=4=0 or x*-1=0

x=%2 or x==%1
The solution set is {-2,—1,1,2}.

48.

49.

50.

51.

52.

x—10x*+24=0
(x2—6)(x2—4)=0

x*-6=0 or x*—4=0
xr=6 xP=4
x:i,\/g x=i2

The solution set is {—\/g, -2, 2,«/6 }

6x* —5x* —1=0

(6% +1)(x2 ~1)=0
6x>+1=0 or x*-1=0

6x> =—1 ,which is impossible

or x=1=1
The solution set is {—1,1}.

2x* —5x* -12=0

(2x2 +3)(x2 —4) =0
2x*+3=0 or x> —4=0

2x* =-3 , which is impossible

or x=12
The solution set is {-2,2}.

2 +7x°-8=0
(x3+8)(x3—1):0

X +8=0 or x’—-1=0
=8 x=-2

or X’ =1->x=1
The solution set is {-2,1}.

X0 =73 -8=0
(x3—8)(x3+1):0
x*—8=0 or ¥’ +1=0
P=8—>x=2

or ¥’ =—1—>x=-1
The solution set is {-1,2}.
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(x+2)° +7(x+2)+12=0
let p=x+2— p* =()c+2)2

pr+7p+12=0
(p+3)(p+4):0

p+3=0or p+4=0
p=-"3->x+2=-3->x=-5
ofr p=—4—>x+2=-"4->x=-06
The solution set is {—6,-5}.

(2x+5)" =(2x+5)-6=0

let p=2x+5—>p2=(2x+5)2
p’-p-6=0
(p-3)(p+2)=0
p—-3=0o0r p+2=0
p=3->2x+5=3->x=-1

or p:—2—>2x+5:—2—>x:—%

The solution set is {—%,—l}.

2(s+1)° =5(s+1)=3
let p=s+1— p* =(s+1)2
2p*—5p=3
2p*-5p-3=0
(2p+1)(p—3)=0
2p+1=0 or p-3=0

1 1 3
p=—=-s+tl=—=>s5=—=

2 2 2
or p=3->s5+1=3—>s5=2

The solution set is {—%,2}.
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56.

57.

58.

3(1-y)’ +5(1-y)+2=0

let p=1-y—p* =(l—y)2
3p* +5p+2=0
(3p+2)(p+l)=0

3p+2=0 or p+1=0

5

__£_>1_ —_g_) = —
P=73 V=T33 VT3

or p=—1->1l-y=-1->y=2

The solution set is {2,2}.

x—4Jx =0

x=4/x

(o =(+5)

X =16x > 0=16x—x"

0:x(16—x)—>x:O

or 16—-x=0—>x=16

Check:

x=0: 0-4/0=0
0=0

x=16: (16)-4/16=0
16-16=0
0=0

The solution set is {0,16} .

x—8Jx =0
8\/;:x
2
(7 =)
64x =x* > 0=x> —64x
O=x(x—64)—>x=0 or x =64

Check:

x=0: 0-8/0=0
0=0

x=64: 64-8J64=0
64—64=0

The solution set is {0,64} .
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59. x++/x =20 62. 2-2/""41=0
letpzx/;—>p2=x letp=t1/4—>p2:tl/2
P +p=20 PP -2p+1=0
P p-20=0 (p=1)(p-1)=0
(p+5)(p-4)=0 p-1=0
p+5=0 or p—4=0 p=loi"*=151=1
p:—5—>«/;=—5 non-real Check
€CK:
orp:4—>\/;:4—>x:16 (=1 11/2_2(1)1/4+1=0
Check: 1-2+1=0— 0=0
x=16: 16++/16 =20 The solution set is {1} .
16+4=20
The solution set is {16} . 63. 4xV2-9x'*14=0
letp:xl/4—)p2:x1/2
60. x++/x=6 4p>—9p+4=0
_ 2 _
let p=\x > p’=x 9+81-64 94417
P +p=6 A
4
p2+p_6:0 x1/4:9i‘\/ﬁ_)x: 9i‘\/ﬁ
(p+3)(p-2)=0 8 3
p+3=0or p-2=0
Check:
p=—3—)\/;:—3 non-real /2 Nz
of p—2 > J5m2 > x4 {(wﬁj ] {(gmn i
8 8
Check: )
x=4: 4+\/Z:6 4[9+\/ﬁJ _9{9+\/ﬁJ+4:0
442=6 8 8
The solution set is {4} . 2
9+\/ﬁ
4( )-9 9+V17) 4
61. 22 —4* +4=0 64 8
tet p=ts = 64 4(9“/5)2 9 o417 4|=(0)(64)
— + =
pP—4p+4=0 64 8
(p-2)(p-2)=0 >
p220 4(9+17) =72(9+17)+256 =0
p=2-:""=25:2=16 4@1+w¢ﬁ4¢ﬂ-749+¢ﬁ)+%6=0
Check: 324472317 + 68648~ 723/17 + 256 = 0
2=16: 16"2-4(16)"* +4=0 0=0

4-8+4=0—> 0=0
The solution set is {16} .

104
Copyright © 2021 Pearson Education, Inc.


https://testbanks.ac/product/9780135811962-SOLUTIONS-5/

64.

65.

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Section 1.5: Radical Equations; Equations Quadratic in Form; Absolute Value Equations; Factorable

Equations
4 1/2 4 1/4 Check:
9-17 9-17 1 1
4 -9 +4=0 x=-2: —— = +2
8 8 (_2+1)2 -2+1
2 1=-1+2
S9N o[0T, o
8 8 -
1 1 1
4(81-18v17 +17)-72(9-~/17)+256 = 0 x=- +2
AESACE
32472417 +68 - 648+ 724/17 +256 = 0 4o
0=0 }
4 4 4=4
The solution set is {[9_g/ﬁj ,(9+g/ﬁJ } The solution set is { -2 —%}
1 1
66. +——=12
234220 (x-1)* x-1
let p=x"4 = p? = x""2 | RN
— 2— —
p*-3p+2=0 let p=27 2P _(x—lj

(p—2)(p—1)=0 pr+p=12

p=2->x"*"=25x=16 pr+p-12=0

or p=lox"*=15x=1 (p+4)(p-3)=0

=—4 or =3

Check: lp 1p

x=16: 16"2=3(16)"* +2=0 - it

4-64+2=0->0=0 1=-4x+4 1=3x-3
x=1:1"2-3(1)"* +2=0 4x=3 4=3x
1-3+2=0->0=0 U] =4

The solution set is {1,16} . 4 3

Check
T R P . S
(x+1)° x+l T4 3 )2 (;_)‘
1 s (-1

let p=—— 2| - 1 1

¢ p x+1_)p (x+lj m‘*‘( 1):12

pr=p+2>p°—p-2=0 16 4

(p+1)(p-2)=0—>p=-1or p=2 161_24_:1122

| =
p=—1l->—=-1>1l=-x-1>x=-2
x+l x=3%: ! —+ 41 -12

. | 7 T

=2 ——=21=2x+2>x=——

PEim T e T ey +++=12
5) (5)
9+3=12
12=12

The solution set is {% %}
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67. 3x2-7x"'-6=0 p:3—\/ﬂ L 3-441
let p=x'>p*=x7"

3p*~Tp—6=0 (x_l)—lz[s—\/ﬂ]_l

4
(3p+2)(p—3):0
2 4 (3+441) 12+441
p=—= or p=3 = =
3 3-/41\3+4/41 -32
-1
2 o S -3-+/41
p=-3ox =2 (3] S
—>x:—3 Check:
S 1 LA
p:3—>x1:3—>(x_1) :(3)71—>x:§ 8
-2 -1
Check: 2{"3%@] _3[_3%@] _4-0
_ 343\ 3V
x=-53(-3) -7(-3) -6=0 .
8
4\ [ 2\ __ 2 -3 —4=0
3(9) 7( 3) 6=0 (_3+m)2 (_34_\/5)
4 14
—+——6:O 2
3 3 2(64)-3(8)(-3+/41)-4(-3+41) =0
0=0
L ! 128+72—24\/H—4(9—6JH+41)=0
x==:3=| -7|=| —-6=0
3 (3j (3j 128+ 72— 24/41 -36+24/41 —164 = 0
3(9)-7(3)-6=0 0=0
27-21-6=0 __3_\/5.
0=0 YT
. . 31 -2 -1
The solution set is {—=,—;. —3—\/ﬁ —3—\/5
2°3 2 -3 —4=0
8 8
68. 2x2-3x'-4=0
let p=x"' - p? =x7* 2 64 5 —3[ 8\/7j—4=0
_3_41
2p* —3p—4=0 (-3-+41)

2
p:3i\/2+32:3i2/ﬁ 2(64)-3(8)(-3—/41)-4(-3-41) =0
3441 3+l 128+72+24\/ﬂ—4<9+6x/ﬂ+41)=0

= — X =
4 4 128+ 72+ 2441 36— 24/41 ~164 = 0
-1
(x_1)1:[3+\/ﬂJ 0=0
4 . 341 34441
The solution set is , .
L4 (3441 _12-4J41 8 8
3++/41\3-+/41 -32
=—3+\/ﬂ
8
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69. 2x*° -5x"7-3=0 or
let p=x"3 > p?=x?? p=—2-x"7=2
3/2
2p*-5p-3=0-(2p+1)(p-3)=0 (x7) " =(2)"
p:—% or p=3 x=(—2)3/2 which is not a real number
_ 1 3 _ 1 )
p= —>x'7 = Check:
2 2 A 4/3 A 2/3
13\ 1Y 1 3(?) +5(j) -2=0
_)(x ) ) 7R 3(1)+5(1)-2=0
or (§)+ (3)_ B
1/3 1/3)} 3 1.5
p=3—->x :3—>(x )2(3) §+§—2—0
—>x=27 0=0
4/3 2/3
Check: 3(—@) + (—@) -2=0

1 5
1 1 —+=-2=0
2 e —— |—3 =
()50 53
L s 0=0
—+=-3=0
2 2 The solution set is {—g,g}
3-3=0->0=0
: 23 13 4
x:27.2(27) 5(27) 3=0 . |2x+3|:5
2(9)-5(3)-3=0 2x+3=5 or 2x+3=-5
18-15-3=0 2x=2 or 2x=-8
3-3=0-0=0 x=1 or x=-4
The solution set is {_é’w} _ The solution set is {4, 1}.
72. |3x-1]=2
70. 3x*? +5x%7 -2=0 3x—1=2 or 3x—-1=-2
letp:xm—>pz:x4/3 3x=3 or 3x=-1
2 _
3p"+5p-2=0 x=1 or x=—l
(Bp-1)(p+2)=0 1 3
1 The solution set is {——,1}.
p== or p=-2 3
3
I -V N |
P37 73
( 2/3)3 _(1 ’
3
> 1 1 NG
VI TN TN T
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73. |1-4t|+8=13=|1-4t|=5 80, 3|x|:9
1-4t=5 or 1—-4t=-5 4
A4 o  —4f=—6 |x|=12>x=12 or x=-12

3 The solution set is {12, 12}.
t=-1 or t= b

, , 3 81. [X+2|=2
The solution set is —1,5 . 3°5
x 2 x 2
—+—==2 —4—-==-2
373 o373

74. |1-2z]+6=9=|1-2z|=3
5x+6=30 or 5x+6=-30

1-2z=3 or 1-2z=-3
5x=24 or 5x=-36
—2z=2 or —2z=-4
24 36

—_ — =— Or =
z 1 or z=2 X 3 X 3

The solution setis {—1, 2} .
{ } The solution set is {—%, %} .
75. |-7x|=21
~7x=21 or —-Tx=-21 2 1_1‘:1
x=-3 or x=3 2 3
The solution set is {-3, 3}. i—lzl i—l:—l
R R
76. |-x|=1 3x-2=6 or 3x-2=-6
-x=1 or -—-x=-1 3x=8 or 3x=-4
The solution set is {1, 1}. 8 4
ng or x=—§

77. 4-|2x|=3=]2x|=1

2x=1 or 2x=—1 The solution set is {—%, %} .

x=1t or x=—1
2 2 - 83. |u—2|=—%
The solution set is {_E’E} : impossible, since absolute value always yields a

non-negative number.

78. 5—‘%x :3:2:‘% 84. [2-v|=-1
! ! impossible, since absolute value always yields a
Zx= 2 or Zx= -2 non-negative number.
x=4 or x=-4 85 ‘x2—9‘=0
The solution set is {—4,4} .
x> -9=0
2 _
79. 31x|=3 ¥ =9
7 x=13
|x|=2—>x:2 or x:_ﬂ The solution set is {-3, 3} .
8 8 8
The solution set is {—2—27,277} .

108
Copyright © 2021 Pearson Education, Inc.


https://testbanks.ac/product/9780135811962-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Section 1.5: Radical Equations; Equations Quadratic in Form; Absolute Value Equations; Factorable

Equations
86. ‘x2—16‘=0 91. x*+x>-20x=0
X -16=0 x(x? +x-20)=0
x2 =16 x(x+5)(x-4)=0
x=%4 x=0 or x+5=0 or x—4=0
The solution set is {—4, 4}. x=-5 x=4
The solution set is {-5,0,4} .
87. ‘x2—2x‘=3
3 24
x2=2x=3 or x*-2x=-3 2. «x :—6x 7x=0
¥ -2x-3=0 or x*—2x+3=0 x(x? +6x-7)=0
244-12 x(x+7)(x-1)=0
(x=3)(x+1)=0 or x="———= x=0 or x+7=0 or x—1=0
_2xY8 x=-7 x=1
) O feal SOk The solution set is {~7,0,1} .
x=3 or x=-1
The solution set is {~1,3} . 93. Paxt-x-1=0
X (x+1)=1(x+1)=0
88. |x*+x|=12 (1) =1 +)
(x+1)(x*=1)=0
4+x=12 or x*+x=-12
) ) (x+1)(x—l)(x+l)=0
x“+x-12=0 or x"+x+12=0
x+1=0 or x-1=0
(x=3)(x+4)=0 or xz# x=-1 x=1
The solution set is {~1,1}.
e e solution set is {—1,1}
== no real sol. . .
=3 or x=_4 94. 2 X +4x"—x-4=0
The solution set is {—4, 3} . X (x+4)-1(x+4)=0
(x+4)(x*-1)=0
3— =
» £ oot (x+4)(x=1)(x+1) =0
x(x _9):0 x+4=0 or x—1=0 or x+1=0
x(x—3)(x+3):0 x=-4 x=1 x=-1
x=0 or x-3=0 x+3=0 The solution set is {—4,-1,1}.
x=3 x=-3
The solution set is {-3,0,3}. 95. X’ -3x"-16x+48=0
x*(x=3)-16(x-3)=0
4 2
90. x —81x" =0 (x—3)(x2—16):0
2( 2 _er\
¥ (x* -81)=0 (x-3)(x—4)(x+4)=0
xz(x—9)(x+9):0 x-3=0 or x—4=0 or x+4=0
x*=0 or x-9=0 or x+9=0 x=3 x=4 x=—4
x=0 x=9 x=-9 The solution set 1s{ 4.4 }

The solution set is {~9,0,9} .
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96. X =3x —x+3=0
X (x=3)-1(x-3)=0
(x=3)(x*-1)=0
(x=3)(x-1)(x+1)=0
x—3=0 or x—1=0 or x+1=0

x=3 x=1
The solution set is {—1,1,3}.

x=-1

97. 2x° +4=x" +8x
2x° —x? —8x+4=0
X (2x-1)-4(2x-1)=0
(2x-1)(x* -4)=0
(2x—1)(x—2)(x+2):0
2x-1=0 or x—2=0 or x+2=0

2x =1 x=2 x=-2
c=L
2
The solution set is {—2,%,2} .
98. 3x® +4x7 =27x+36

3x° +4x* -27x-36=0
x> (3x+4)-9(3x+4)=0
(3x+4)(x*-9)=0
(3x+4)(x—3)(x+3)20

3x+4=0 or x—-3=0 or x+3=0
3x=-4 x=3 x=-3
x:_i
3

The solution set is {—3,—%,3} .

99, x—4x""2+2=0; Use ZERO (or ROOT) on the
graph of y, = x—4Jx+2.
5 5

= |15

>

2Rk
HE ZHZINEPE V=0

o

2RF o
H=11.6E6BEEY V=0

-5

-5

The solution set is {0.34,11.66} .

100. x*° +4x"?+2=0; Use ZERO (or ROOT) on
the graph of y, = ¥ +ax'P 42,
5
-50 e ’ 5

et 4]
W=-zododol Y=o

-5 -5
The solution set is {-39.80,—0.20} .

ZENH
W=-x9.79899 Y=iE-1Z

101. x* ++/3x*=3=0; Use ZERO (or ROOT) on

the graph of y1=x4+x/§x2—3
5
S 2 A R 1

2k ’\V \V\
HE=1.034622 |Y=0 H 103'1533'1 w=o

-5 -5
The solution set is {~1.03,1.03} .

5

x* +4/2x% =2 =0; Use ZERO (or ROOT) on
the graph of y, = xt2x? -2
5 5

2k &|—/ Zaka \|j\
H=-.0z48960 |¥=0 W=.9x48%9681 IY=0

-5 -5
The solution set is {~0.93,0.93} .

102.

103. 3x>+7x-20=0
(3x—5)(x+4):0
3x-5=0 or x+4=0

3x=5 x=-4
5

X=—
3

The solution set is {—4,%}.
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104. 2x>-13x+21=0 107. -3[5x-2/+9=0
(2x-7)(x-3)=0 -3[5x—2|=-9
2x—7=0 or x-3=0 |5x—2|=3

2x=1 x=3 5x—2=3 or S5x—2=-3

=l 5x=5 Sx=-1

2 x=1 1

. . [7 x=-—

The solution set is {5,3} . 5

The solution set is {—%,l} .
105. 54> —45a =24 +18

5¢° +2a* —45a-18=0

1 3
108. ~[x-3[=>
o (5a+2)-9(5a+2)=0 aP3l=3

2x-3|=6
(a?-9)(5a+2) =0 -3
2x-3=6 or 2x-3=-6
(a-3)(a+3)(5a+2)=0 2x=9 2x=-3
a-3=0 or a+3=0 or 5a+2=0 9 3
a=3 a=-3 Sa=-2 XZE Y
2
a=-— The solution set is —1,2 .
5 2°2
. . 2
The solution setis <—3,——,3.
5 109. 4(w-3)=w+3
dw—-12=w+3
106. 32 —12z2=-52"+20 w15
328 +522 -122-20=0 w=5
z? (32+5)—4(3z +5) =0 The solution set is {5} .

(2_2(;2;222;1322 110. 6(k+3)—2k:12

6k +18—-2k =12

z=2=0 or z4+2=0 3z+5=0 4k = —6
z=2 z=-2 3z=-5 3

5 he==2

2

z=—=

3 3
5 The solution set is {——} .
The solution set is {—2,—5,2} . 2
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2 114. [4x-3|=x+2
111.(Vj+2v=8 [4x-3)
v+1 v+1 4x—3=—(x+2) or 4x—-3=x+2
Let u =—— . Rewrite the equation: 4x-3=-x-2 3x=3
v+1 Sx=1 x:§
u® +2u =8 1 3
W2 42u-8=0 T3

(u—2)(u+4):0
u=2 or u=-4
Go back in terms of v and solve:

The solution set is 1,2 .
53

v _5 or % 4 115. NV2x+5-x=1
v+l v+l V2x+5=x+1
v=2v+2 v=—4v—4 2 2
=2 Sy=—4 (V2x+5) =(x+1)
v=-2 vz—i 2x+5=x>+2x+1
3 X2 —4=0
The solution set is {—2,—i} . (x—2)(x+ 2) =0
5
x=2 or x=-2
2 Check:
e, |2 | -y 2(-2)+5-(-2)=1 f2(2)+5-(2)=1
y-1 y-1
L Y Rewrite th . J1+2=1 Jo-2=1
etu—F. ewrite the equation: 141 =1 T
W2 —6u="1 The solution set is {2}
2
u —6u—-7=0
( 7)( 1) 0 116. V3 x+1-2x=-6
u—7)u+l1)=
V3x+1=2x-6
u=7 or u=-1 )
Go back in terms of y and solve: («/3x+1) =(2x—6)2
y Yy _
—y_1_7 or y_l——l 3x+1=4x* —24x+36
y=Ty-7 y=—y+l 4x* —27x+35=0
—6y =-17 2y=1 (4x-7)(x-5)=0
y=Z yzl 4x-7=0 or x—-5=0
6 2 4x =17 x=35
The solution set is l,z . x:Z
26 4
Check:
13, |-3x+2/=x+10 7 7
3= |+1-2| = |=-6 f3(5)+1-2(5)=—6
3x+2=—(x+10) or —3x+2=x+10 4 4
S3x+2=-x-10 —4x =8 5.7 4-10=-6
—2x=-12 x=-2 7 2 -6=—6T
x=6 -1#-6
The solution set is {—2,6} . The solution set is {5} .
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117. 3m? +6m=—1

3m? +6m+1=0
a=3,b=6,c=1

—6+,6°=4(3)(1)  _¢+. 24

" 2(3) T 6
_ —612\/3 _ —3i\/g
6 3
The solution set is {_3_3—‘/8’#} .

118.  4y*-8y=3
4y* -8y-3=0
a=4,b=-8,c=-3
()= (-8) -4(4)(-3)
2(4)
:8im:8i4ﬁ:2i\ﬁ

8 8 2
The solution set is 2_ﬁ,2+\ﬁ .
2 2
119. ‘x2+x—l‘:1

x-1=1 or x>+x-1=-1
X +x-2=0 ¥ 4x=0
(x+2)(x-1)=0 x(x+1)=0
x=-2 or x=1 x=0 or x=-1

The solution set is {—2,—1,0,1} .

120. ‘xz +3x—2‘ )

¥ 4+3x-2=2 or x*+3x-2=-2

x2+3x-4=0 x2+3x=0
(x+4)(x-1)=0 x(x+3)=0
x=—4 or x=1 x=0 or x=-3

The solution set is {—4,-3,0,1} .

Equations

121. {5x*-6=x

4
(\415)62 —6) =x*
5x2 —6=x"
xt=5xr+6=0
2 2 _
(x 3)(x 2)_0
x2-3=0 or x1-2=0
x> =3 x> =2

x:i\/g x=+2

Since an even root cannot be negative, we can
exclude —\/5 and —\/5 as solutions.

Check:

R T A
Ya=42 ¥o=13
7 - 5 -
V2=42T B=3T

The solution set is {\/5 ,\/§ } .

V4-3x* =x

4
(\4/4—3x2) =x*
4-3x% =x*

x+3xr-4=0

(x2+4)(x2—1)=0

X’ +4=0 or x*—1=0
x*=—4 x* =1
no real solution x==l

Since an even root cannot be negative, we can
exclude —1 as a solution.
Check:

J4-3(1)" =1
=1
1=1T
The solution set is {1} .
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123.

124.

125.

' ~16=0
(t2—4)(t2+4):0
££-4=0 or *+4=0
=4 ?=-4
t=%2 t==2i
The solution set is {—Zi, 2i, —2,2} .

y'-81=0
(y2—9)(y2+9):0
y2-9=0
¥ =9 y'=-9
y=13 y=13i
The solution set is {—3i,3i, —3,3} .

or y*+9=0

x°-9x*+8=0

(¥ -8)(x*-1)=0

(x—2)(x2 +2x+4)(x—l)(x2 +x+1):0
x—1=0

x=1

x—-2=0 or
x=2

or x> 42x+4=0

a=l,b=2,C:4
227 -4(1)(4)  pay2
e 2(1) B
228y
or
x2+x+1:0
a=1b=1lLc=1
_—li 12—4(1)(1)_—11\/—_3_—1ii\/§
T2y

3

The solution set is {—%—7 ,—1 —1\/5,

—%+§i,—1+i\/§, 1, 2}.

126.

127.

114

204282’ +27=0
(23 +27)(z3 +1)=0
(z+3)(22 —3Z+9)(z+1)(z2 —Z+1)=0

z+3=0 or z+1=0

z=-3 z=-1

or z2-3z+9=0
a=1,b=-3,c=9

-(-3)£(=3) -4(1)(9)
2(1)
_3#-27 3433

2 2

or z2—z+1=0

a=1,b=-1,c=1

~(-1)=y(-1)" -4()(1)
2(1)

2 2

. . |3
The solution set is {E__i’___i’

3,303,138,y _1}.
2 2 72 2
K —k=12=k-k-12=0
(k—4)(k+3)=0

k=4 or k=-3
x+3: x+3:_3
x-3 x-3
x+3=4x-12 x+3=-3x+9

3x=15 x:é

x=5 2

And since neither of these x values causes a
denominator to equal zero, the solution set is

i
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128. k% -3k=28=k’-3k-28=0 JL@oy?
(k+4)(k=7)=0 4=\
k=—4 or k=7 4=3Y4L
x+3 x+3 4 (4 4
=—4 = 4)" =(V4L
x—4 x—4 ! ( ) ( )
x+3=—4x+16 x+3=7x-28 256 =4L
13 31 64=L
x== x="c The crushing load is 64 tons.
And since neither of these x values causes a i
denominator to equal zero, the solution set is 133. T =2r, /3—2
{%,%} Let T =16.5 and solve for /.
16.5=2x, ,3%
129. [8-3x|=|2x-7|
165 _ | L
8-3x=2x-7 or 8-3x=-2x-17) S ED)
—3x-2x=-7-8 8—3x=-2x+7 5 2
B B 165 [ |1
—S5x=-15 —3x+2x=7-8 S D)
x=-3 -x=-1 )
‘o1 165 _ [
- 2r ) 32

The solution set is {—3,1} . 2
1=32(126—'5j ~220.7
T

130. |5x+3|=[12-4x
| | | | The length was approximately 221 feet.

5x+3=12—-4x or 5Sx+3=-(12-4x)

S5x+4x=12-3 5x+3=-12+4x 134. Bx+5-x-2=x+3
9% =9 Sx—4x=-12-3 2 2
- ‘=15 (\/3x+5—\/x—2) :(\/x+3)

The solution set is {1,—15} . 3x+5-2,/(3x+5)(x—2) +(x-2)=x+3

131. Graph the equations y, =/x/4+x/1100 and 4x+3-2 (3x+5)(x—2):x+3

v, =4; then use INTERSECT to find the 243x2 —x—10 =3x
x-c;)ordlnate of the points of intersection: 4 ( 3 — oy 0) —0y2
3x? —4x-40=0
4+,)(-4) - 4(3)(-40)
X =
6
obBss 500 _ 4496 _ 4x431
0 6 6
The distance to the water's surface is = i‘/i
approximately 229.94 feet. 6
242431
2 3
132. T=4 LA
25

Let T=4 and H =10, and solve for L.

115
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Since x > 2, the negative solution is extraneous.

The solution set is {

2+2\/i}
— [

135.

JVx—7-10+18 =2
(4%/m+18)4=(2)4

Wx=7-10+18=16
(%/ﬁ—lo)s =(-2)

Jx=7-10=-8

The solution set is {1 1

136. 12x% +3x% =13x/0
12x70 +3x0 —13x%0 =0
x%o(lzx—lsx% +3)=o
x%0 =0=x=0
To solve 12x—13x" +3=0, let u = x”
Then 124> =13u+3=0
(4u—-3)Bu-1)=0

.XZE

The solution set is {O,%,%}
137. 204282’ +27=0
(2N +1)=0
(z4+3)(22 =32+ 9)(z+1)(z* —z+1)=0

z+3=0 or z+1=0
z=-3 or z=-1

138.

139.

140.

141.

142.

a=1,b=-3,c=9
(3 (-3)" -4(1)(9)
2
_ 34427 3433

2 2
Also,

a=1,b=-1,c=1

~(=1)£(=1) -4
2

1£J-3 13

_3_
2 2

X =

The soluti tis 4-3,-1, ,
e solution se 15{ > 5

1+3i 313\61}

Answers will vary, one example is vVx+1=-1

Answers will vary, one example is

x—~/x-2=0
Answers will vary.

|x| represents the distance from x to the origin.

Since distance is never negative, |x| =-2 hasno

real solution.

Jane did not check her solutions and included the
extraneous solution, x =-1.

J2x+3-x=0
N2x+3=x
(\/2x+3)2 =x?
2x+3=x"
x*—2x-3=0
(x—3)(x+l):O

x=3 or x=-1
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Check:
2(3)+3-3=0 2(-1)+3-(-1)=0
J9-3=0 Ji+1=0
3-3=0 1+1=0
0=0 2#0

T
The solution set is {3} .

Section 1.6

10.

11.

12.

13.

. mathematical modeling

interest
uniform motion

False; the amount charged for the use of
principal is the interest.

True; this is the uniform motion formula.
a
b
c

Let A4 represent the area of the circle and » the

radius. The area of a circle is the product of ©

times the square of the radius: A= s’

Let C represent the circumference of a circle
and 7 the radius. The circumference of a circle

is the product of © times twice the radius:
C=2nr

Let A represent the area of the square and s the
length of a side. The area of the square is the

square of the length of a side: 4 =s*

Let P represent the perimeter of a square and s
the length of a side. The perimeter of a square is
four times the length of a side: P =4s

Let F represent the force, m the mass, and a
the acceleration. Force equals the product of the
mass times the acceleration: F' = ma

14.

15.

16.

17.

18.

19.

20.

117

Let P represent the pressure, £ the force, and
A the area. Pressure is the force per unit area:
p=L

A
Let W represent the work, F the force, and d
the distance. Work equals force times distance:
W =Fd

Let K represent the kinetic energy, m the mass,
and v the velocity. Kinetic energy is one-half
the product of the mass and the square of the

velocity: K :%mv2

C = total variable cost in dollars, x = number
of dishwashers manufactured: C =150x

R = total revenue in dollars, x = number of
dishwashers sold: R =250x

Let x represent the amount of money invested in
bonds. Then 50,000 —x represents the amount

of money invested in CD's. Since the total
interest is to be $6,000, we have:
0.15x+0.07(50,000 — x) = 6,000

(100)(0.15x +0.07(50,000 - x)) = (6,000)(100)
15 +7(50,000 — x) = 600,000
15x +350,000 — 7x = 600,000
8x +350,000 = 600,000
8x = 250,000
x=31,250

$31,250 should be invested in bonds at 15% and
$18,750 should be invested in CD's at 7%.

Let x represent the amount of money invested in
bonds. Then 50,000 —x represents the amount

of money invested in CD's. Since the total
interest is to be $7,000, we have:
0.15x+0.07(50,000 — x) = 7,000

(100)(0.15x +0.07(50,000 - x)) = (7,000)(100)
15 +7(50,000 — x) = 700,000
15 +350,000 — 7x = 700,000
8x +350,000 = 700,000
8x = 350,000
x = 43,750

$43,750 should be invested in bonds at 15% and
$6,250 should be invested in CD's at 7%.
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21.

22,

23.

24.

Let x represent the amount of money loaned at
8%. Then 12,000 — x represents the amount of

money loaned at 18%. Since the total interest is
to be $1,000, we have:
0.08x+0.18(12,000 - x) = 1,000

(100)(0.08x+0.18(12,000 - x)) = (1,000)(100)
8x+18(12,000 — x) = 100,000
8x+216,000—18x =100,000

—10x+ 216,000 = 100,000
—10x =-116,000
x=11,600

$11,600 is loaned at 8% and $400 is at 18%.

Let x represent the amount of money loaned at
16%. Then 1,000,000 —x represents the amount

of money loaned at 19%. Since the total interest
is to be $1,000,000(0.18), we have:
0.16x +0.19(1,000,000 — x) = 1,000, 000(0.18)

0.16x+190,000—0.19x =180,000
—0.03x +190,000 = 180,000

—0.03x =-10,000
. 10,000
T -0.03

x=$333,333.33
Wendy can lend $333,333.33 at 16%.

Let x represent the number of pounds of Earl
Grey tea. Then 100—x represents the number of
pounds of orange pekoe tea.
6x+4(100 - x) = 5.50(100)
6x+400—-4x =550
2x+400=550
2x =150
x=75
75 pounds of Earl Grey tea must be blended with
25 pounds of orange pekoe.

Let x represent the number of pounds of the
first kind of coffee. Then 100 —x represents the
number of pounds of the second kind of coffee.
2.75x+5(100—x) = 4.10(100)
2.75x+500-5x =410
—2.25x+500=410
-2.25x=-90
x=40
40 pounds of the first kind of coffee must be

blended with 60 pounds of the second kind of
coffee.

25.

26.

27.

28.

Let x represent the number of pounds of
cashews. Then x+ 60 represents the number of
pounds in the mixture.

9x +4.50(60) = 7.75(x + 60)

9x+270="7.75x+465
1.25x =195
x =156
156 pounds of cashews must be added to the 60
pounds of almonds.

Let x represent the number of caramels in the
box. Then 30— x represents the number of
cremes in the box.

Revenue — Cost = Profit

12.50- (0.25x +0.45(30- x)) =3.00
12.50 —(0.25x +13.5—- 0.45x) =3.00
12.50- (13.5 - O.20x) =3.00
12.50-13.50+0.20x = 3.00
—1.00+0.20x =3.00
0.20x =4.00
x=20
The box should contain 20 caramels and 10
cremes.

Let r represent the speed of the current.

Rate | Time | Distance
_,120_11| 16-r
Upstream [16—r 60 =3 3
15 _ 1| 16+r
Downstream |16+ 7 50 =4 7}
Since the distance is the same in each direction:
16—r 16+r
3 4
4(16-r)=3(16+r)
64 —4r =48 +3r
16="7r
r= 16 ~2.286
7

The speed of the current is approximately 2.286
miles per hour.

Let r represent the speed of the motorboat.

Rate | Time | Distance
Upstream | r—3| 5 | 5(r-3)
Downstream | r+3 | 2.5 2.5(r+3)

The distance is the same in each direction:
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5(r-3)=2.5(r+3)
Sr—15=2.5r+17.5
2.5r=225
r=9
The speed of the motorboat is 9 miles per hour.

29. Let r represent the speed of the current.

Rate | Time | Distance
Upstream |15-r 10 10
15—r
10
Downstream |15+ r 10
15+r
Since the total time is 1.5 hours, we have:
10 + 10 =15
15—r 15+r

10(15+7r)+10(15-r)=1.5(15-r)15+7)
1504107 +150—10r =1.5(225 - %)
300 =1.5(225—r%)
200 =225-77
r?=25=0
(r=5(r+5)=0
r=5orr=-5
Speed must be positive, so disregard r =-5.
The speed of the current is 5 miles per hour.

30. Let r represent the rate of the slower car. Then
r+10 represents the rate of the faster car.

Rate | Time | Distance

Slower car | r 3.5 3.5r
Faster car | r+10 3 3(r+10)

3.5r=3(r+10)
3.5r=3r+30
0.5r=30
r =60
The slower car travels at a rate of 60 miles per

hour. The faster car travels at a rate of 70 miles
per hour. The distance is (70)(3) =210 miles.

31. Let r represent Karen’s normal walking speed.

Rate | Time | Distance
With walkway r+2.5 >0 50
r+2.5
. 50
Against walkway | r—2.5 50
r—2.5

Since the total time is 48 seconds:

50(r —2.5)+50(r +2.5) = 48(r — 2.5)(r +2.5)
50r —125+ 507 +125 = 48(r — 6.25)
1007 = 487> =300
0 =48r* =1007—300
0=12r>-25r-75

| —(-25)%/(=25)> —4(12)(-75)
"= 2(12)

_ 25++/4225

24
r=3.75 or r=-1.67
Speed must be positive, so disregard » = —1.67 .
Karen’ normal walking speed is approximately
3.75 feet per second.

32. Let r represent the speed of the airport walkway.

Rate | Time | Distance
Walking with [1.5+r 280 280
1.5+r
Standing still r 280 280
r

Walking with the walkway takes 60 seconds less
time than standing still on the walkway:

280 280
=—-60
1.5+r r

2807 = 280(1.5+ r) — 60r(r +1.5)
2807 = 420+ 2807 — 601> —90r
601> +90r —420=0
2Kt +3r—14=0

Qr+7(r-2)=0
2r+7=0 or r—-2=0

Speed must be positive, so disregard » = —% .

The speed of the airport walkway is 2 meters per
second.

33. Let w represent the width of a regulation doubles
tennis court. Then 2w+ 6 represents the length.
The area is 2808 square feet:
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34.

35.

w(2w+ 6) = 2808
2w* + 6w =2808
2w? +6w—2808=0
w? +3w—1404 =0
(w+39)(w-36)=0
w+39=0 or w-36=0
w=-39 or w=236
The width must be positive, so disregard w=-39.

The width of a regulation doubles tennis court is 36
feet and the length is 2(36) + 6 = 78 feet.

Let ¢ represent the time it takes the Brother HL-
L8350CDW to complete the print job alone.

Then ¢ +9 represents the time it takes the Xerox
VersaLink C500 to complete the print job alone.

Time to do job Part of job done
1n one minute
Brother t %

1

Xerox t+9 79

1

Together 20 20
1,1 _ 1
tt+9 20

20(t+9)+20t =t(t+9)
20¢+180+20f = > +9¢
0=r>-31r-180
0=(t-36)(t+5)
t—-36=0 or t+5=0
t=36 or t=-5
Time must be positive, so disregard t =-5.

The Brother HL-L8350CDW takes 36 minutes to

1440

complete the job alone, printing 6 - 40

pages per minute. Xerox VersaLink C500 takes
36 + 9 =45 minutes to complete the job alone,

.. 1440
printing

15 32 pages per minute.

Let ¢ represent the time it takes to do the job
together.

Time to do job Part of job done
1n one minute
1
Trent 30 30
; 1
Lois 20 20
Together t %

120

36.

37.

1,11
30 20 ¢
2t+3t =60
5t =60
t=12
Working together, the job can be done in 12
minutes.

Let ¢ represent the time it takes April to do the
job working alone.

Time to do job Part of job done
in one hour
' L
Patrice 10 L
April ¢ %
Together 6 %
1,11
10 ¢ 6
2t =30
t=15

April would take 15 hours to paint the rooms.

I = length of the garden
w = width of the garden

a. The length of the garden is to be twice its
width. Thus, / =2w.
The dimensions of the fence are /+4 and
w+4.

The perimeter is 46 feet, so:
2(0+4)+2(w+4)=46
22w+4)+2(w+4) =46
4w+8+2w+8=46
6w+16=46
6w =30
w=35

The dimensions of the garden are 5 feet by
10 feet.

b. Area =/-w=5-10=50 square feet

c. Ifthe dimensions of the garden are the same,
then the length and width of the fence are
also the same (/+4). The perimeter is 46

feet, so:
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2(0+4)+2(/+4)=46
21+8+21+8=46
4/+16 =46

41 =30

=75

The dimensions of the garden are 7.5 feet by
7.5 feet.

d. Area =/-w=7.5(7.5) =56.25 square feet.

38. /= length of the pond

w = width of the pond

a. The pond is to be a square. Thus, /=w.
The dimensions of the fenced area are w+6
on each side. The perimeter is 100 feet, so:
4(w+6) =100

4w+24 =100
4w =176
w=19
The dimensions of the pond are 19 feet by
19 feet.

b. The length of the pond is to be three times
the width. Thus, / = 3w . The dimensions of
the fenced area are w+6 and /+6. The
perimeter is 100 feet, so:

2(w+6)+2(/+6)=100
2(w+6)+2(3w+6) =100
2w+12+6w+12 =100
8w+24=100
8w =76
w=9.5
1=3(9.5)=28.5
The dimensions of the pond are 9.5 feet by
28.5 feet.

c. Ifthe pond is circular, the diameter is d and

the diameter of the circle with the pond and
the deck is d +6.

4\
N

The perimeter is 100 feet, so:

39.

40.

41.

n(d +6) =100
nd + 61 =100
nd =100—-67

d=190_¢.2583
T

The diameter of the pond is 25.83 feet.

d. Areag,, =/-w=19(19)=361ft’.
Arearectangle =l-w= 285(95) =270.75 ftz .
2
Area, = nr2=n(25'83) ~ 524 2.

The circular pond has the largest area.

Let ¢ represent the time it takes for the defensive
back to catch the tight end.

Time to run . ]
100 yards Time | Rate |Distance
Tight 100 25| 25
End 12 sec t 5 =% : ¢
Def. 100 _
Back 10 sec t 0= 10 10¢

Since the defensive back has to run 5 yards
farther, we have:

25
—t+5=10¢
3

25t +15=30¢
15=5¢
t=3 - 10t =30
The defensive back will catch the tight end at the
45 yard line (15 + 30 = 45).

Let x represent the number of highway miles
traveled. Then 30,000 — x represents the number

of city miles traveled.

x 30,000-x
w0t s 0
x 30,000-x)

5x+240,000—8x =180,000
-3x+ 240,000 =180,000
—3x =-60,000

x=20,000

Therese is allowed to claim 20,000 miles as a
business expense.

Let x represent the number of gallons of pure
water. Then x+1 represents the number of
gallons in the 60% solution.
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42.

43.

44.

45.

(%)(gallons) + (%)(gallons) = (%)(gallons)
0(x)+1(1) = 0.60(x +1)

1=0.6x+0.6
0.4=0.6x
(ot 2
6 3

% gallon of pure water should be added.

Let x represent the number of liters to be

drained and replaced with pure antifreeze.

(%)(hters) + (%)(liters) = (%)(liters)
1(x)+0.40(15 - x) = 0.60(15)

x+6-0.40x=9
0.60x =3
x=5

5 liters should be drained and replaced with pure
antifreeze.

Let x represent the number of ounces of water

to be evaporated; the amount of salt remains the
same. Therefore, we get
0.04(32) = 0.06(32 - x)
1.28=1.92-0.06x

0.06x =0.64

‘= 0.64 64 32

006 6 3

10% ~10.67 ounces of water need to be

=102
=103

evaporated.

Let x represent the number of gallons of water
to be evaporated; the amount of salt remains the

same.
0.03(240) = 0.05(240 — x)

72=12-0.05x
0.05x = 4.8
48

¥=0.05 0

96 gallons of water need to be evaporated.

Let x represent the number of grams of pure
gold. Then 60—x represents the number of
grams of 12 karat gold to be used.

46.

47.

48.

49.

x+%(60—x):§(60)

x+30-0.5x=40
0.5x=10

x=20
20 grams of pure gold should be mixed with 40
grams of 12 karat gold.

Let x represent the number of atoms of oxygen.
2x represents the number of atoms of hydrogen.
x+1 represents the number of atoms of carbon.

X+2x+x+1=45

4x =44
x=11
There are 11 atoms of oxygen and 22 atoms of
hydrogen in the sugar molecule.

Let ¢ represent the time it takes for Mike to
catch up with Dan. Since the distances are the
same, we have:

1 1
—t=—(+1
gl=50+D
3t=2t+2
t=2

Mike will pass Dan after 2 minutes, which is a

distance of % mile.

Let ¢ represent the time of flight with the wind.
The distance is the same in each direction:

330t =270(5-1)

330t =1350-270¢

600t =1350

t=2.25
The distance the plane can fly and still return
safely is 330(2.25) = 742.5 miles.

Let ¢ represent the time the auxiliary pump
needs to run. Since the two pumps are emptying
one tanker, we have:

3 ¢
242
479
27 +4t =36
4=9
9
t=—=2.25
4

The auxiliary pump must run for 2.25 hours. It
must be started at 9:45 a.m.
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Section 1.6: Problem Solving: Interest, Mixture, Uniform Motion, Constant Rate Job Applications

Let x represent the number of pounds of pure
cement. Then x+ 20 represents the number of
pounds in the 40% mixture.
x+0.25(20) = 0.40(x + 20)

x+5=04x+8
0.6x=3
30
:—:5
7%

5 pounds of pure cement should be added.

Let ¢ represent the time for the tub to fill with
the faucets on and the stopper removed. Since
one tub is being filled, we have:

t t
L2 =1
15 ( 20)
41-3t =60

t=60
60 minutes is required to fill the tub.

Let ¢ be the time the 5 horsepower pump needs
to run to finish emptying the pool. Since the two
pumps are emptying one pool, we have:

ﬂ + 2 =1

5 8

42+1)+5=20

8+4r+5=20

4t =17
t=1.75

The 5 horsepower pump must run for an
additional 1.75 hours or 1 hour and 45 minutes to
empty the pool.

Let ¢ represent the time spent running. Then
5—t represents the time spent biking.

Rate | Time | Distance

Run | 6 t 6t

Bike | 25 | 5—¢ | 25(5-1)

The total distance is 87 miles:
6t+25(5—-1t)=87

6t +125-25t =87

—19¢+125=87
—19t =-38
t=2

The time spent running is 2 hours, so the
distance of the run is 6(2) =12 miles. The

distance of the bicycle race is 25(5-2) =75
miles.

54.

5S.

56.

57.

Let  represent the speed of the eastbound
cyclist. Then r+5 represents the speed of the
westbound cyclist.

Rate | Time | Distance
Eastbound | r 6 6r
Westbound | #+5| 6 6(r+5)
The total distance is 246 miles:
6r+6(r+5) =246

6r+6r+30 =246

12r +30 =246
12r =216
r=18

The speed of the eastbound cyclist is 18 miles
per hour, and the speed of the westbound cyclist
is 18+ 5 =23 miles per hour.

Burke's rate is % meters/sec. In 9.81 seconds,

Burke will run %(9.81) —81.75 meters. Bolt
would win by 100-81.75=18.25 meters.

A=2nr?+2nrh. Since A=5897z square
inches and 4 = 6.4 inches,
2nr? +2nr(6.4) = 58.97
27 +12.8nr—58.97 =0
217 +12.8/-58.9=0
L _12.844/(12.8)2 —4(2)(-58.9)
2(2) '

_—12.84£+635.04

4

r=3.10r p==95

The radius of the coffee can is 3.1 inches.

Let the individual times to complete the project
be E for Elaine, B for Brian, and D for either
daughter. Using the respective rates gives

l+l—ll+i+l—l( l+£_1)
E B 2E D D 2  E D 27
and l-i-i:l. From the first two equations,
B D 4
% = % . Substituting into the third equation
. 2 1 1 3 1
—+—=— or —=—— D =12 hours.
glvesD+D 4orD 4—) ours
Then l+£:l—>E:3h0urs and
E 12 2
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58.

59.

60.

61.

62.

1 + L = 1 — B =6 hours. The combined rate
B 12 4

of Elaine, Brian, and one of their daughters is

1 1 1 7 . .

3 + 3 + =17 Pl ect per hour, so it will take

them % hours to complete the project.

If x = liters of original solution, then there were
originally 0.2x liters of salt and 0.8 liters of pure
water. Over time, the solution loses

0.25(0.8x) = 0.2x liters of pure water. She adds
20 liters of salt so the total amount of salt is
0.2x+20 liters. She also adds 10 liters of pure
water, so the total amount of pure water is
0.8x—0.2x+10=0.6x+10 liters. The resulting
concentration is 33 1/3% which means

0.2x+20 _1 or 0.2x+20 _1 or

0.2x+20+0.6x+10 3 ~ 0.8x+30 3

0.6x+60=0.8x+30 - x=150. There were
initially 150 liters of solution in the vat.

The speed of the train relative to the man is 30 —
4 =26 miles per hour. The time is

5 . 5 1
SSCC—@ min —mh —mh
d=rt

1

=26 —
(%)
—ﬂ miles
- 720
26
=——.5280~190.67 feet
70 5280 ~190.67 fee

The freight train is about 190.67 feet long.
Answers will vary.

Let x be the original selling price of the shirt.
Profit = Revenue — Cost

4=x-0.40x—-20—>24=0.60x - x =40
The original price should be $40 to ensure a
profit of $4 after the sale.

If the sale is 50% off, the profit is:
40-0.50(40)-20=40-20-20=0
At 50% off there will be no profit.

Let # and ¢, represent the times for the two

segments of the trip. Since Atlanta is halfway
between Chicago and Miami, the distances are
equal.

124

451, =551,
55
t, =2t
1 45 2
11
b=t

Computing the average speed:
Distance _ 45, +55t,

Avg Speed =
V& Spee Time 4+t
11
45 1 ¢
B 5(9t2j+552 5544551,
%t2+t2 [115;95)

1105, 9901,

206, ) 201
9

= % =49.5 miles per hour

The average speed for the trip from Chicago to
Miami is 49.5 miles per hour.

63. The time traveled with the tail wind was:

919
t= 350~ 1.67091 hours .

Since they were 20 minutes (% hour) early, the

time in still air would have been:
1.67091 hrs +20 min = (1.67091+0.33333) hrs

~ 2.00424 hrs
Thus, with no wind, the ground speed is
919
2.00424
550-458.53 =91.47 knots .

~ 458.53 . Therefore, the tail wind is

64. It is impossible to mix two solutions with a
lower concentration and end up with a new
solution with a higher concentration.
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Algebraic Solution:
Let x = the number of liters of 25% solution.

(%) (liters) +(%)(liters) = (%) liters)
0.25x+0.48(20) = 0.58(20 + x)
0.25x+9.6=10.6+0.58x

Section 1.7

1.

10.

11.

12.

-0.33x =1
x =~ —3.03 liters
(not possible)
x>-2
~+——— b
-2 0

True; the absolute value of a number is the
distance the number lies from 0 on a real number
line. Negative numbers lie to the left of O on a
real number line, but still have a positive
distance from 0.

AUB= {a,b,c,d,e,i,o,u}

negative
closed interval
—a<u<a
(—o0,a]

True; this follows from the addition property for
inequalities.

True; this follows from the multiplication
property for inequalities.

False; since both sides of the inequality are being
divided by a negative number, the sense, or
direction, of the inequality must be reversed.

That is, £>2.
c c

125

13.

14.

15.

16.

17.

18.

19.

20.

Section 1.7: Solving Inequalities

Interval: [0,2]
Inequality: 0<x <2

Interval: (—1,2)
Inequality: —1<x <2

Interval: [2,00)
Inequality: x>2

Interval: (—o0,0]

Inequality: x <0

Interval: [0,3)
Inequality: 0 <x <3

Interval: (—1,1]
Inequality: —1<x<1

a. 3<5
3+3<5+3
6<8

b. 3<5
3-5<5-5
-2<0

c. 3<5
3(3)<3(5)
9<15

d. 3<5
—2(3)>-2(5)
—-6>-10

a. 2>1
24+43>1+3
5>4

b. 2>1

2-5>1-5
-3>-4

c. 2>1

3(2)>3(1)

6>3
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21.

22.

23.

24.

25.

d. 2>1 26. (-2,0]
| | | | L | i | | | | |
_ _ T T T T | N | T T l l
2(2)<-2(1) B r
-4 <=2
il 27. [4,)
a. +1<
X <L e
2x+1+3<2+3 0 4
2x+4<5
28. (-, 5]
b 2x+l<2 ~ 3
2x+1-5<2-5 0 5
2x-4<-3 29. (—o0,-4)
c. 2x+1<2 —
-4 0
3(2x+1)<3(2)
6x+3<6 30. (1,)
1 1 1 | L | | |
d. 2x+1<2 "(')’1\""”_'"’
2(2x+1)>-2(2
( ) 2) 31. 2<x<5
—4x-2>-4 1 1 1 | I M | 1 1 1 1
T T T | T 1 T T T T
a. 1-2x>5 02 5
1-2x+3>5+3 32. 1<x<?2
4-2x>8 L —
0 1
b 1=2x>5 33, 3<x<-2
1-2x-5>5-5 | | LY | | | |
T T T Ly T x T T T T T
2x-4>0 -3 -2 0
c. 1-2x>5 34. 0<x<l
3(1-2x) > 3(5) —t———
0 1
3-6x>15
35. x>4
d. 1=2x>3 >
-2(1-2x)<-2(5) 0 4
—2+4x<-10 36. x<2
ettt
[0, 4] 0 >
G+
0 4 37. x<-3
e
-1,5 '
( | )| ya | | | | | y | | -3 0
T T A\ T T T LI | T T
=10 5 38. x>-8
[4, 6) >~
e e e e B 0
0 4 6 39. If x<5,thenx—5<0.

40.

126
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41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
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Ifx>—-4,thenx+4>0.

If x>6,thenx—6>0.

If x>—4, then 3x>-12.

If x <3, then

If x> 6, then —2x <—12.

2x<6.

Ifx>-2,then —4x<38.

If 8x < 40, then x < 5.

If 3x <12, then x < 4.

If —%x <3, then x > —6.

If —%x > 1, then x < —4.

3x-7>2
3x>9
x>3

{x| x> 3} or (3, o)

Section 1.7:

55. 3x-1=23+x
2x>4
x>2
{x| xZZ} or [2, o)

Solving Inequalities

Sl

1
I
0
56. 2x—-2>3+x
x25

{x| X2 5} or [5, ©)

0

N

57. -2(x+3)<8
-2x-6<8
-2x<14
x>=7
{x|x>—7} or (—7, o)

L
S O R |
=7

58. -3(1-x)<12

-34+3x<12

3x<15

> x<5

2x+5>1
2x>—-4
x>-2

{x| x> —2} or (-2, o)

| | | | y A

{x|x <5} or (-0,5)

-~
0
59. 4-3(1-x)<3
4-3+3x<3
3x+1<3

3-5x<18
-5x <15
x>-3

{x| X —3} or [-3, )

| —
-2

0

3x<2
2

<z
=3

[V =4
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60. 8—4(2—x)<—2x 65. —5<4-3x<2
8—8+4x<-2x -9<-3x<-2
4x <-2x 32x22
6x<0 3
x<0 {x§£x£3}or{§,3}
< .
] x=0} or (-==.0] e ———t
~— ettt — 0 2 3
3
61. %(x_4)>x+8 66. -3<3-2x<9
) —-6<-2x<6
5x—2>x+8 3>2x>-3
1 {x|-3<x<3} or [-3,3]
__x>10 L | | | | | N |
2 ‘i : | T T T L | I I'
x<-20 -3 0 3
{x|x<—20} or (-0, —20) 67. _3< 2x—1 <0
~———— — 4
-20 -12<2x-1<0
1 -11<2x<1
62. 3x+4>—-(x-2) 11 1
3 ——<x<=
3x+4>-x-2
3573 { 1 1} ( 11 1)
X|——<x<—por|—,=
9x+12>x-2 2 2 2°2
8x>-14 Pl |
_u 01
_L 2 2
x> 4
3x+2
xx>—z Or(—z,oo) 68. 0< <4
4 4
0<3x+2<8
e T *
7 -l -2<3x<6
4
—%<x<2
63. —-1<3x-7<5
6<3x<12 {x——<x<2}or(—§,2j
2ex=d —
{x|4<x<4} or [2,4] 20 3
: - 3
L | -
2 4 69. 1<1—%x<4
64. 4<2x+2<10 1
2<2x<8 0<—5x<3
1<x<4 O0>x>-6 or —-6<x<0
{x|1<x<4} or [1,4] {x|-6<x<0} or (-6,0)
I I I | I T | | | | | - | | A L L L L\ | | 5
C T T 1 T T T T | T T T T T T T J I | I
0 1 4 -6 0
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0. O<l—%x<l {x|x<—60rx>6} or (—o0,—6)U(6,)
! —< ) ¢ s
“l<tx<0 6 6
3>x>0 or O<x<3 76. |2x|>6
{x|0<x<3} 0r(0,3) 2x<—6 or 2x>6
] ] [ A L | ] | |
~T T 8 L— g > x<-3 or x>3
{x| x<=3 0rx>3} or (—0,-3)U(3,)
71. (x+2)(x=3)>(x=-1D(x+1) —_—
-x—6>x*-1 -3 0 3
—x6>-1 77. |3t-2|<4
—x>3 —4<3t-2<4
¥<=5 _2<31<6
x|x<—=5; or (—o0,—5
{ | L 1} L (| AY ) —EStSZ
-t 1 ——t—t—1> 3
=5 0 ) 2
{t ——SIS2} or [——,2}
72. (x=D)(x+1)> (x=3)(x +4) 3 3
Polsix_12 -~
2200 2
-1>x-12 3
-x>-11
78. |2u+5]<7
x<11
{x|x<11} or (—oo,11) —71S2u+5<7
4_|_|_<| | | | | L\ | \ —1232u£2
b I I I I |1}1| I I _6Sugl
-6<u<l -6,1
73. |2x|<8 {”! < .} o [. .]. o
_8<2x<8 I L I I I I I I | I I
-6 0 1
—-4<x<4
{x|-4<x<4} or (~4.4) 79. |x-2|+2<3
-l T R W TR T N |x—2|<1
T T T | — T I SR T T
-4 0 4 -l<x-2<1
74. |3x|<15 I<x<3
—15<3x<15 {x|1<x<3} or (1,3)
1 1 1 | A L L) 1 |
-S5<x<5 LN R B N B B R SR
0 1 3
{x|-5<x<5} or (-5.5)
e 80. |x+4|+3<5
B o3 |x+4|<2
75. |7x|> 42 —2<x+4<2
Tx<—-42 or Tx>42 —-6<x<-2
x<—6 or x>6 {x|—6<x<—2} or (—6,-2)
| | | A L Y | | |
I I I LN I I I 4 I I I
) -2 0
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81. |x-3|22 {x]-1<x <3} or (-1.3)
x=3<-2orx-32>22 L ey
x<1 or x>5 R 0 4
{x|x$1 orx =5} or (—o0,1]U[5,%) 2
~t O]l —+— 5[ —t> 86. |1-2x|—4<—1
|1-2x|<3
82. |x+4[22 3<1-2x<3
x+4<-2 or x+42>2 4<D2x<?2
x<-6 or x=>-2 __4> >i
{x|x£—6orx2—2} or (—o0,—6]U[-2,) R}
-]t 2>x>-1 or -1<x<2
-6 -2 0 {x| -1 <x<2} or (—1,2)
_ _ —t—t—t—
83. |5-2x|>|-7| e 4
|5-2x|>7
5-2x<—7 or5-2x>7 87. [9x+5[<-2
Dx<—12 or —-2x>2 No sqlution since absolute value is always non-
x>6 or  x<-l e
{x|x<—1 0rx>6} or (—o0,—1)U(6,) 0
—~ ) ¢ >> 88. |3x—4|>0
-1 6 All real numbers since absolute value is always
non-negative.
84. |2-3x|>|-1
|2 3 | |1 | {x|—oo<x<oo} or (—o0,)
-3x|>
|2-3x] —
2-3x<-1 or 2-3x>1 0
-3x<-3 —-3x>-1
e en e 1 89. 3-4x<ll
x>1 or x<§ —4x <8
1 1 x>-2
{x X< 0rx>l} or (—oo,g)u(l,oo) {x|x>—2} or (_2’00)
~———————— D> et +——
3
90. 1-3x<7
85. |1-4x|-7<-2 —3x<6
>-2
|[1-4x|<5 o
~5<1-4x<5 {xlx==2} or [-2,:)
—6<—dx <4 =Il[zl(l)lll>—|—|—>
. 2
-4 —4
%>x>—l or —l<x<%
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. |2x+l|—52—1 94 Xt
[2x+1)2 4 3 6
2x+1<—4 or 2x+1>4 6%26 2+%j
2x<-5 2x=>3
; 2x>12+x
x<—— x> — x>12
2 2
5 3 x|x212} or [12,00)
{X|X§—%0 2%} or (—W,—E}Ub’wj < ———t
0 12
——
5 0 3 1 x+1 4
-3 5 95, <12
3 6 3
. |sx+2]-3>9 o ~Lll<e. Xt 6.2
3 6 3
|5x+2|>12 2<x+1<8
Sx+2<-12 or 5x+2>12 3<x<7T
S5x<-14 5x>10 {x|—3£x<7} or [_3’7)
14 x>2 ] L L i L L L L) L
x<__ T T T L I I I LIy AL T
5 -3 0 7
x|x<—M or x>2} or —oo,—E U(Z,OO) 3 x-3_5
5 5 96. —5< 4 ﬁz
e+ttt 3 3 s
14 0o 2 4 -2 |<a. 2242
2 4 4
x>1_x —-6<x-3<5
E— Z —3<x<8
X x {x|-3<x<8} or (-3,8]
4.2>4.1-= P 1
2 4 ~t—t—t ettt
2x>4—x =0 8
3x=4 97. x(4x+3)<(2x+1)
4
Xz 4x* +3x <4x* +4x+1

—_——
=
=
[\
SIEN

4 -x<1
} or [—,ooj x>-1

{x | x> —1} or [—l,oo)

~t+——
0o 4 1
3 -1 0
98. x(9x—5)<(3x-1)’
9x% —5x <9x% —6x+1
—Sx<-6x+1
x<1
{x|x<1} or (-oo,1]
~
0 1
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99 ‘(3x_2)_7‘<l 102, 2<3-2(x+1)<8
) 2

2<3-2x-2<8
|3x—9|<% 2<1-2x<8
| ) 1<-2x<7
——<3x-9<— 1
2 2 e > x>
17 19
—<3x<— 7 1
2 2 —L<x<——
72
6 6 {x|—%<x£—%} or (—1,—1}
{x|u<x<ﬁ} or 7y 22
6 6 66 —— 1
7 0
-« =t - 2 i)
17 1
6
6 103. 7—|x—1>4
100. ‘(4x—1)—11‘<% ~|x-1]>-3
1 |x—1|<3
|4x—12|<Z 3<x-1<3
1 1 2<x<4
—g <P 12<g x|-2<x<4} or (-2,4)
AT 4 ¥ < f—A—t———— >
4 4 -2 0 4
47 49
Lex< 2 104, 9—|x+3|>5
16 16
47 49 —|x+3|=>—4
{x|?—7<x<%} —_—,— | |
16 16 [x+3[<4
~———f——t—t—)———> A< x+3<4
47 49 - B
16 16 —-7<x<1
x|-7<x<1; or |-7,1
101, —3<5-2x<I1 { c } [-7.1] .
1
-8<-2x<6 -7 0 1
4>x2>-3
* 105. —3<x+5<2x
-3<x<4

-3<x+5 and x+5<2x
{x|-3<x<4} or [-34)

<! | | I L L L L L)
T T x>-8 x>5
4

-3 0 We need both x > -8 and x > 5. Therefore,
x> 5 is sufficient to satisfy both inequalities.

{x|x>5} or (50)

—-8<x S5<x

T
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108.

109.

110.
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2<x-3<2x

2<x-3 and x-3<2x

5<x —3<x

x>5 x>-3

We need both x>5 and x > —3 . Therefore,
x >S5 is sufficient to satisfy both inequalities.
{x|x>5} or (5)

w A

x+2<2x-1<5x
x+2<2x-1 and 2x-1<5x

2<x-1 -3x-1<0

3<x -3x<1

x>3 s L
3

We need both x > —% and x > 3. Therefore,

x >3 is sufficient to satisfy both inequalities.
{x|x>3} or (3,»).

|

2x—1<3x+5<5x-7

2x—1<3x+5 and 3x+5<5x-7
-x—-1<5 —2x+5<-7
-x<6 —2x<-12
x>-6 x>6

We need both x >—-6 and x > 6. Therefore,
x > 6 is sufficient to satisfy both inequalities.

{x]x>6} or (6,»).

>
0 6

|x-2]<0.5

-0.5<x-2<05

—05+2<x<05+2

1.5<x<25

Solution set: {x| 1.5<x< 2.5}

|x—(-1)| <1

-l<x-(-1)<1

-l<x+1<1

-1-1<x<1-1

-2<x<0

Solution set: {x| -2<x< 0}

111.

112.

113.

114.

115.

116.

117.

118.

Section 1.7: Solving Inequalities

|x—(—3)|>2

x=(-3)<-2 or x—(-3)>2
x+3<-2 or x+3>2
x <=5 or x>-1

Solution set: {x| x<-5or x> —1}

|x—2|>3
x—2<-3 or x-2>3
x<-1 or x>5

Solution set: {x| x<-1 or x> 5}
21 < young adult's age < 30

40 < middle-aged < 60

A temperature x that differs from 98.6° F by at
least 1.5°F .

x—-98.6°=1.5°
x—98.6°<-1.5° or x—98.6°>1.5°
x<97.1° or x2>100.1°

The temperatures that are considered unhealthy
are those that are less than 97.1°F or greater than
100.1°F, inclusive.

The length L must be within 0.0025 of 5.375
inches..

L-5.375/<0.0025
-0.0025 < L—5.375 <0.0025

5.3725< L <£5.3775
The lengths must be between 5.3725 and 5.3775
inches, inclusive.

The percentage must be within 3.9 percentage
points of 64 percent. The inequality that
represents this would be:

|x—64/<3.9
-3.9<x-64<39

60.1<x<679
The actual percentage is likely to fall between
60.1% and 67.9% inclusive.

The speed x varies from 707 mph by up to 55
mph.

a. |x—707|<55
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119. a.

120.

121.

b. -55<x-707<55

—55<x-707<55

652<x<762

The speed of sound is between 652 and 762
miles per hour, depending on conditions.

Let x = age at death.
x-30>51.7

x2>81.7
Therefore, the average life expectancy for a
30-year-old male in 2019 will be greater
than or equal to 81.7 years.

b. Letx = age at death.
x-302=555

x>85.5
Therefore, the average life expectancy for a
30-year-old female in 2019 will be greater
than or equal to 85.5 years.

c. By the given information, a female can
expect to live 85.5—-81.7 =3.8 years longer.

V' =20T
80°< T <120°

y
80°< —<120°
20

1600 <V <2400
The volume ranges from 1600 to 2400 cubic
centimeters, inclusive.

Let P represent the selling price and C
represent the commission.

Calculating the commission:
C =45,000+0.25(P —900,000)

=45,000+0.25P —225,000
=0.25P-180,000

Calculate the commission range, given the price
range:
900,000 < P 1,100,000
0.25(900,000) < 0.25P <0.25(1,100,000)
225,000 < 0.25P< 275,000

225,000 -180,000 < 0.25P —-180,000 < 275,000 —180,000

45,000 < C<95,000

The agent's commission ranges from $45,000 to
$95,000, inclusive.

45,000 _ 5 05 =59 to —22%0_ _ 086 =8.6%.
900,000 1,100,000
inclusive.

As a percent of selling price, the commission
ranges from 5% to 8.6%, inclusive.

122.

123.

124.

125.

126.

Let C represent the commission.
Calculate the commission range:
25+0.4(200) < C £25+0.4(3000)

105<C <1225
The commissions are at least $105 and at most
$1225.

Let W = weekly wages and 7 = tax withheld.
Calculating the withholding tax range, given the
range of weekly wages:

900 <W <1100
900832 <W —832<1100-832
68 <W —832<268
0.22(68) < 0.22 (W —832) < 0.22(268)
14.96 <0.22(W —832)<58.96
14.96 +87.34 < 0.22(W —832) +87.34 < 58.96 + 87.34
1023<T<146.3

The amount withheld varies from $102.30 to
$146.30, inclusive.

Let x represent the length of time Sue should
exercise on the seventh day.
200<40+45+0+50+25+35+x<300
200 <195+ x <300

5<x<105
Sue will stay within the ACSM guidelines by
exercising from 5 to 105 minutes.

Let K represent the monthly usage in kilowatt-
hours and let C represent the monthly customer
bill.

Calculating the bill: C =0.0936K +30
Calculating the range of kilowatt-hours, given
the range of bills:

137.64 < C <£221.88

137.64 <30+0.0936/7 < 221.88

107.64 <0.0936K <191.88

1150 < K <2050
The usage varies from 1150.00 kilowatt-hours to
2050.00 kilowatt-hours, inclusive.

Let W represent the amount of sewer/water used
(in thousands of gallons). Let C represent the
customer charge (in dollars).

Calculating the charge:
C =23.55+0.40

Calculating the range of water usage, given the
range of charges:
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30.35<C <36.75
30.35<23.55+0.40W <36.75
6.8<0.40K <13.2

17<K <33
The range of water usage ranged from 17,000 to
33,000 gallons.

127. You have already consumed 21 grams of fat.
Let C represent the number of cookies. Then we
have the following equation:

21+5C <46
5C<25

Cc<5
You may eat up to 5 cookies and keep the total
fat content of your meal not more than 46g.

128. You have already consumed 150 grams of
sodium. Let H represent the number of
hamburgers. Then we have the following
equation:

150+380H <1290
380C <1140

C<3
You may eat up to 3 hamburgers and keep the

total sodium content of your meal not more than
1290g.

129. a. Let T represent the score on the last test and
G represent the course grade.

Calculating the course grade and solving for
the last test:

G 68+82+87+89+T

5G=326+T
T=5G-326
Calculating the range of scores on the last

test, given the grade range:
80<G <90

400 <5G <450
74<5G-326<124

74<T <124
To get a grade of B, you need at least a 74
on the fifth test.

b. Let T represent the score on the last test and
G represent the course grade.
Calculating the course grade and solving for
the last test:

135

Section 1.7: Solving Inequalities

_ 68+82+87+89+2T
- 6
_326+2T
6

163+7T

3

T=3G-163
Calculating the range of scores on the last

test, given the grade range:
80<G <90

240<3G <270
77<3G-163<107

77<T <107
To get a grade of B, you need at least a 77
on the fifth test.

G

G

G:

130. Let 7T represent the test scores of the people in
the top 2.5%.
T >1.96(12)+100=123.52
People in the top 2.5% will have test scores
greater than 123.52. Thatis, 7 >123.52 or
(123.52, ).

131. Since a<b,
a b a
_<_ N
2 2
a,a ab a
2 2 2 2 2
a+b a
2 2

a+b

So, a<

a+b

132. From problem 131, a < <b,so

d a+b =a+b_a=a+b—2a=b—a and
> 2 2 2 2
a+b a+b 2b—a-b b-a

d(b,T)—b— , = 5 ==

Therefore, a_szb is equidistant from a and b.

133. If 0 <a<b, then

ab>a*>0 and b’ >ab>0

(\/E)Z>a2 and b2>(@)2
x/%>a and b>\/E

Therefore, a < Jab <b.
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134. Show that \/E < a;b . Therefore, \/E < atb .
“;b_ﬁ:%(a_zmw)
2
:%(\/;—«/5) >0, since a # b.
135. ForO<a<b, %:%(L%) 137, x—4<2x-3<XF3
a
1 1(b+a 3x-12<6x-9<x+5
h'zzz( b j'h 3x—12<6x=9 and 6x-9<x+5
:l(bﬂzj.h -3<3x Sx<14
2\ ab -1<x x < 14
_ 2ab 4
a+b 14
o 2ab _ 2ab—a(a+b) This is equivalent to —1 < x < 5 The solution
a+b a+b o o 14
dab-d’-ab ab-d’ set, in interval notation, is (—1,? .
B a+b ~ a+b
_ a(b—a) >0 138. The largest value of 2x* —3 occurs at the largest
a+b value for |x] .
Therefore, h>a . 2<5-x<9
bh=b— 2ab :b(a+b)—2ab a<c_y<4
a+b a+b
ab+b?—2ab b —ab —Asx<3
- a+b T a+b 3>2x>-4or —4<x<3
_b(b-a) 50 The largest value for 2x* —3 is
a+b 2(-4)* -3=32-3=29.
Therefore, 7 <b,and we have a<h<b.
) 139. Answers will vary. One possibility:
136. Show that / = (geome‘[ric mean)2 _ (\/%) No solution: 4x+6 < 2(x— 5) +2x
) arithmetic mean (l(a +b)) One solution: 3x+5<2(x+3)+1<3(x+2)-1
2
1 1(1 N 1 140. Answers will vary.
h 2la b
2> 1 1 b+a 141. Since x*> >0, we have
2=t X +120+1
h_ _ab X411
2 a+b Therefore, the expression x> +1 can never be
b (@ )2 less than —5.
h=2.-% _
atb (1(a+b)j 142. Answers will vary.
2
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x
1. 2->=8
3

6-x=24
x=-18
The solution set is {—18} .

2. —2(5-3x)+8=4+5x
-10+6x+8=4+5x
6x—-2=4+5x

x=06
The solution set is {6} .

3x x 1
> FT3Tn
I9x—4x=1
S5x=1

-1
X=3

The solution set is {%}

4 X _6

x-1_5
S5x=6x—06
6=x
Since x = 6 does not cause a denominator to
equal zero, the solution set is {6}.
5. x(1-x)=6
x—x’=6
0=x*-x+6
b —d4ac =(-1)> —4(1)(6)
=1-24=-23
Therefore, there are no real solutions.
1-3x x+6 1

6. i 3 2

(12)(1_43xj =(x;6 +%](12)

3(1-3x)=4(x+6)+6
3-9x=4x+24+6
—13x=27
i
13

The solution set is {—%} .

7.

10.

11.

Chapter 1 Review Exercises

(x—1)(2x+3)=3
2x%+x-3=3

252 +x-6=0

(2x—3)(x+2)203x:% or x=-2

The solution set is {—2,%} .

2x+3:4x2
0=4dx*-2x-3
x:zimzzi\/ﬁ
8 8
242413 1+413
= . —
The solution set is {1_\/3’14-\/5}.
4 4
3x2_1:2
3 3 3
(V1) =)
¥ -1=8
¥ =9=x=43
Check: x =-3 Check: x =3
3(_3)2—122 3(3)2_1:2
Jo-1=2 5T o
=2 =2
2=2 I

The solution set is {-3,3} .

x(x+1D)+2=0
X +x+2=0

I e e ENe]
B 2 2

No real solutions.

32 —x+1=0

lei\/1—12 _1£v-11

6 6
No real solutions.

Copyright © 2021 Pearson Education, Inc.


https://testbanks.ac/product/9780135811962-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

Chapter 1: Equations and Inequalities

12.

13.

14.

xt=5x+4=0
(x2—4)(x2—1)=0
x*—=4=0 or x*-1=0

x=%2 or x=%1
The solution set is {-2,—1,1,2} .

m+x:3
x/m:3—x
2x—3=9—6x+x’
¥ —8x+12=0= (x=2)(x—-6)=0
x=2orx=6
Check x = 2:

L202)-3+2=1+2=3

Check x = 6:
J26)-3+6=9+6=93
The solution set is {2} .
Px+3=2
4
(\4/2x+3) =24
2x+3=16
2x=13

X—E
T2

13
Check x =—:

eCK X 5
42(?}3:4/1%3:%/16:2

The solution set is {%} .

138

15.

16.

Vxtl ++x—-1=~2x+1
(V1 +\/x—1)2 :(\/2x+1)2
X+1+20x+HVx—-1+x—-1=2x+1

2x+ 2\ x+HINx—-1=2x+1
2VxHNx=-1=1

(2 ) =1

4(x+l)(x—l):1

4x* -4 =1
4x* =5
222
4
Js5
=4+
)
Check x=£:
2
J5 J5 5
— —_—] = —_—
\/2 1+ 7 1 2 > +1
1.79890743995 =1.79890743995
Check xz—%:

\/—g+l+\/—§—l =\/2[—§j+1,

The second solution is not possible because it

makes the radicand negative.

J5

The solution set is {7} .

4
1/2
9 3
2| 2] -3=2[2|-3=3-3=
(4) 3 (2j3330
9
it

The solution set is {
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17. x°-7x7-8=0 LomQen)  m(xn) m

letp=x>=p*=x° 1-n? (1+n)(1—n) I-n
p*—T1p-8=0 or

(p-8)(p+1)=0 om=n) _ m(-n) _ m

p=8 or p=-1 1-n? _(l+n)(l—n)_l+n

p=8:x"3 =38 The solution set is ﬂ,ﬂ
s : l1-n'l+n
(x_3) =(8)7l/3 :>x=§

p=-l=>x7>=-1

}, n#l, n#-1.

19. 10a°x> —2abx—36b> =0
5a°x* —abx—18b* =0

3\73 -1/3 B

(x ) =) == (5ax+9b)(ax—2b)=0

Checkx:l: Sax+9b=0 or ax—2b=0
2 Sax =-9b ax =2b

_6 _3
: 1 9b 2b
~| -7=| -8=64-56-8= _ 9% 2
(Zj 7(2j 8§=64-56-8=0 X - x !
Check x =—1:

The solution set is {—% %}, a#0.

(=1)°=7(=1)" -8=1+7-8=0 2 a

The solution set is {—1,%}. 20, VXl 43x+7 -VxP—3x+942=0
V2 13547 =x? —3x+9-2
2 2 _ 2 2 2
18. X7 = 2 () (\jx2+3x+7) :(Vx2—3x+9—2)
2.2

x2 +m? =2mx+n’x

2 2 43x+7=x?-3x+9-4Jx* —3x+9+4

2 =n*x* = 2mx+m* =0

(l—nz)x2—2mx+m2:O 6X—6=—4\/m
2mi\/4m2_4m2<1_n2) (6(x—1))2:(—4 x2—3x+9)2
e 2(1-n7) 36(x” = 2x+1)=16(x” =3x+9)
Im+ 4m2(l—(l—n2)) 36xz—72x+36:16x2—48x+144
= 20x% —24x—-108 =0
2(1-n?) 5x% —6x-27=0

ZmJ—rzm\ﬂ‘(l‘”z) (5x+9)(x—3):0:>x:—% or x=3
2(1-n7)

:mim\/ij2 _mtmn _m(li-n)

1-n? 1-n? 1-n?

139
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21.

22.

23.

Check x:—gz
5
2 2
J(_z) +3(_2)+7_J(_2) E.
5 5 5 5
= ﬁ—2+7— ﬁ+2+9+2
25 5 255
_\/81—135+175_\/81+135+225+2
- 25 25
:/EH_/£E+2:E_£LQ:0
25 25 5 5
Checkx=3:

JOP+3(3)+7y(3) -3(3)+9 +2
=V9+9+7-/9-9+9+2

=25-9+2=2+2

=40

The solution set is {—%}

|2x+3]|=7

2x+3=7 or 2x+3=-17
2x=4 or 2x=-10
x=2 or x=-5

The solution set is {-5, 2}.

|2-3x]|+2=9
|2-3x|=7
2-3x=7 or 2-3x=-7
-3x=5 —3x=-9
x:—é x=3
3
. . 5
The solution set is —3,3
2x =3x?
2x° =3x* =0
x*(2x-3)=0

¥=0=x=0

3
2x=3=0 =2
X =>x

The solution set is {O,%} .

24.

25.

26.

27.

2x° +5x* —8x—20=0

x> (2x+5)-4(2x+5)=0

(2x+5)(x* ~4)=0
2x+5=0 or x* —4=0

x:—% or x==12

The solution set is {—%,—2,2} .

1 3 11
x—1 x+2 x*+x-2
(x+2)+3(x-1) 11
(x—l)(x+2) _(x—l)(x+2)
(x+2)+3(x-1)=11
x+2+3x-3=11
4x-1=11
4x =12
x=3
Since 3 does not make any denominator equal to
0, the solution set is {3} .

The solution set is {~1,5} .

X —5x+3=0
Use the Zero option from the CALC menu.
10

-5 — 5
ZRF
H=-2.48086Y [V=in

-5

10

NJ

-5 f L 5
Zera
W BEEEZONE |Y=0

-5
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10
30, —9<2Xt3 4
—4
/ 3622x+3>-28
= ¥ > 33> 2x >-31
%gi?EEHZ'BE =i 33 31
-5 => x >2-=
The solution set is {2.49,0.66,1.83} . 2 2
31 33
< x <=
28. x*-3=2x+1 2 2
Use the Intersect option on the CALC menu. x _3t <x< 3 or _ﬂ’ 33
10 2 2 22
LA 5
L J -
31 33
- /,x_r/ > 2 2
Inkerseckion
w=-1.44z801 IY=-1.z87E02 3_3x
~10 31, 2< <6
10 24<3-3x<72
\ [/fE// 21< —3x <69
s 5 -7> x >-23
/K‘I'/ {x]-23<x<-7} or (-23,-7)
Inkerseckion
w=1.8429z48 [Y=4.2BEB6590 ya \
T \ ] -
. . —23 =7
The solution set is {—1.14,1.64} .
1
_ 32, [3x+4|<—
29. 273 0 2
1 It d 1
2(2x-3)+10(2) < 5x TSRy
4x—-6+20<5x
-—< 3x <-—=
14<x
x=14 e x5 <t
{x|x214} or [14,) 2 6
RIS (_3 _Zj
y > 6 27 6

14

141
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33. |2x-5[=9 38 3 .3 3-i_ 93 _9-3i
2x—5<-9 or 2x-5>9 3+i 3+i 3-i 9-3i+3i—-i> 10
2x<—4 or  2x>14 2.3
x<-2 or x=>7 1010

{x|x£—2 0rx27} or

39. 0 =2 =(#) T 2 =12 (<1) =1
(—oo,—Z] or [7,00) ( ) ( )

€ . F > 40. (2+3i) =(2+3i)° (2+30)
-2
7 = (4+12i+9i)(2+3i)
34. 2+[2-3x|<4 =(-5+12i)(2+3i)
|2-3x|<2 =—10-15i +24i +36i°
~-2<2-3x<2 =—46+9i
—4<-3x<0
41. X’ +x+1=0
32%=0 a=1b=1c=1,
0<rc? b* —dac=1"-4(1)(1)=1-4=-3
3 I s EVET SN WVE
{x O<x£%} or {O, %} 2(1) 2 2 2
L d 5 The solution set is —l—ﬁi, —l+£i .
' ! 2 27 2 2
0 4
3
42. 2x*+x-2=0
35. 1-|2-3x|<—4 a=2,b=1,c=-2,
-|2-3x|<-5 b* —dac=1"-4(2)(-2)=1+16=17
|2-3x|>5 I E VT T
2-3x<-5 or 2-3x>5 2(2) 4
7<3x or -3>3x {-1-\/ﬁ —1+Jﬁ}
The solution set is , .
7 4 4
—<x or -—-1>x
x<—-1 or X>Z 43. x*+3=x
3 x"=x+3=0
{x x<—lorx>%} or a=1,b=-1c¢=3,
; b* —4ac =(-1)° —4(1)(3)=1-12=-11
(—o0,—1) or [g,ooJ x_—(—l)J_r -1 1111 VI
. ) 2(1) 2 27 2
€ 7 X o \/_
-1 z The solution set is ——li, l+£i )
3 272 2

36. (6+3i)—(2-4i)=(6-2)+(3—(-4))i=4+7i
37. 4(3-i)+3(=5+2i)=12-4i—-15+6i=-3+2i

142
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44. x(1+x)=2 1=H\T5 ‘/‘l
2
X +x-2=0
x+2)(x-1)=0=>x=-2 or x=1

The solution set is {-2,1} . =0 V=9
y
45. y=—x"+15 10:
= L B
fnay=1o N
;| Unin=-15 I VI I VI
i |h ynax=z0a —10(=3,0\ | [3.0) 10
1B-HE+LS Hres=]1 =
20 —
-10 10 )
/ t \ 49. X +2y=16
s 2y=—x2+l6
_ .
y=—=x"+8
46. (-4,0),(0,0),(2,0),(0,-2),(0,0),(0,2) 2
x-intercepts: —4,0,2
y-intercepts: —2,0,2 / \ / \
s £
47. 2x-3y=6 Eé'fﬂ - \. E{gﬁo - ﬁ\'\
-3y=-2x+6 ER-ETY:|
Yy =§x—2 /
1=z 3=
|'_:::ro v=B \'
= v
L F.a—"" 10
E-zro--"'-#,- ,./"f
=2 =it = v=-i
y
—4,0
S (I ! '|) ! | X
- ~10 B 10
L (3.0) =
L1111 L1 [ —
5 —10f

50. p=2/+2w

51. I=P-r-1=1=(9000)(0.07)(1)=$630

_ .2
48. y=x"-9 52. Let x represent the amount of money invested in
\ ‘/ l\ j/ bonds. Then 70,000 — x represents the amount
of money invested in CD's.
\ / \ / Since the total interest is to be $5000, we have:
384 v=0 R vz
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53.

54.

5s.

56.

0.08x +0.05(70,000 - x) = 5000
(100)(0.08x +0.05(70,000 - x)) = (5000)(100)
8x +350,000 - 5x = 500,000
3x +350,000 = 500,000
3x =150,000
x = 50,000

$50,000 should be invested in bonds at 8% and
$20,000 should be invested in CD's at 5%.

Using s =v¢, we have t =3 and v=1100.
Finding the distance s in feet:

s =1100(3) =3300

The storm is 3300 feet away.

1600 < 7 <3600

1600 Saéoﬁ 3600

The range of distances is from 0.5 meters to 0.75
meters, inclusive.

Let s represent the distance the plane can travel.

With wind Against wind
Rate |250+30=280|250-30=220
Time (s/2) (s/2)
280 220
i S S
Dist. 5 5

Since the total time is at most 5 hours, we have:

(s/2), (s/2) _,

280 220

N N
%4—?0 <5
11s+14s <5(6160)
255 30,800
5 <1232

The plane can travel at most 1232 miles or 616
miles one way and return 616 miles.

Let ¢ represent the time it takes the helicopter to
reach the raft.

Raft | Helicopter
Rate | 5 90
Time | ¢ t
Dist. | 5t 90¢

Since the total distance is 150 miles, we have:
5t+90t =150

95t =150

t ~1.58 hours ~ 1 hour and 35 minutes
The helicopter will reach the raft in about 1 hour
and 35 minutes.

. Let d represent the distance flown by the bee

traveling at 3 meters per second.
d 150-d

35

5d =450-3d

8d =450

(Times needed to meet are equal.)

d =56.25meters => ¢ = ¥ =18.75 seconds
The bees meet for the first time after 18.75
seconds.

The bees will meet a second time on the second
lap. The first bee will have traveled
150 + x meters and the second bee will have
traveled 150 + (150 — x) meters.
Solving for time, we have:
150+x 150+ (150-x)
3 5
150+x 300-x
35

750+5x=900—-3x
8x =150
x =18.75 meters into the second lap
- 168.75

=156.25 seconds

The bees meet the second time after 56.25
seconds (37.5 seconds later).

. Given that s =1280—32r—16¢°,

a. The object hits the ground when s =0.
0=1280-32¢ 16t
£ +2t-80=0
(t+10)(t—8)=0=r=-10, =8
The object hits the ground after 8 seconds.
b. After 4 seconds, the object’s height is
s = 1280—32(4)—16(4)2 =896 feet.
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59. Let ¢ represent the time it takes Clarissa to
complete the job by herself.

Clarissa | Shawna

Time to do ; ‘45

job alone
Part of job 1 1
done in 1 day t t+5
Time on job

(days) 6 6

Part ij()b 6 6
done by each - —
person t t+5

Since the two people paint one house, we have:
6 6

AET
6(t+5)+6t=t(t+5)
6t +30+ 6t =t + 5t
£*=7t-30=0
(t—=10)(t+3)=0=¢=10 or ¢t=-3
It takes Clarissa 10 days to paint the house when
working by herself.

60. Let x represent the amount of the $8-per-pound

coffee.
Amt. of coffee | Price
(pounds) ) Total $
20 4 (20) (4)
x 8 | (3)()
20+x 5 (5)(20+x)

80+8x = (5)(20+x)
80+8x=100+5x
3x=20
_20_
3
Add 62 pounds of $8/Ib coffee to get 263
pounds of $5/Ib coffee.

X 6

wo

61. Letx represent the amount of water evaporated.

% salt | Tot. amt. | amt. of salt
2% 64 (0.02)(64)
0% X (0.00)(x)
10% | 64—x (0.10)(64—x)

62.

63.

Chapter 1 Review Exercises

(0.02)(64)—(0.00)(x)=(0.10)(64—x)
1.28=6.4-0.10x
0.10x =5.12
x=51.2
51.2 ounces of water must be evaporated.

Let the length of leg 1 = x.
Then the length ofleg 2 =17 —x.
By the Pythagorean Theorem we have

2 +(17-x) =(13)
x* +x? —34x+289 =169
2x% =34x+120=0
x*—17x+60=0
(x-12)(x=5)=0=>x=12 or x=5
the legs are 5 cm and 12 cm long.

a. Consider the following diagram:
1 1 3

N E

B 5
4(s+6)=50
45424 =50
4s =26
§s=6.5
The painting is 6.5 inches by 6.5 inches.

s+6=12.5, so the frame is 12.5 inches by
12.5 inches.

b. Consider the following diagram:

2w

2(2w+6)+2(w+6)=50
Aw+1242w+12=50
6w =26
26

w:?=4%:>l=2w=8%

The painting is 82 inches by 41 inches.

The frame is 142 inches by 101 inches.
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64. Let ¢ represent the time it takes the smaller
pump to finish filling the tank.

3hp Pump | 8hp Pump
Time to do 12 ]
job alone
Part of job 1 1
done in 1 hr 12 8
T oo 4 4
gggeotf};%zch % %
pump
Since the two pumps fill one tank, we have:
ﬂ + i — 1
12 8
t+4 1
22
t+4=56
t=2

It takes the small pump a total of 2 more
hours to fill the tank.

65. Let w=4. Solve for the length:

1> =4(1+4)
I* =41+16
I*-41-16=0
PO ) B G Mt LG )
2()
_4VB0 ) S a6ar

2
The length of the plasterboard should be cut
to a length of approximately 6.47 feet.

66. Let x represent the number of passengers over
20. Then 20+ x represents the total number of
passengers, and 15—0.1x represents the fare for

each passenger. Solving the equation for total
cost, $482.40, we have:
(20+ x)(15—-0.1x) = 482.40

300 +13x—0.1x> = 482.40
—0.1x*> +13x—182.40 =0

x> —130x+1824=0
(x-114)(x-16)=0=>x=114 or x=16
Since the capacity of the bus is 44, we discard

67.

68.

the 114. Therefore, 20+16 =36 people went on
the trip; each person paid 15—-0.1(16) = $13.40.

Let g represent Scott's rate and let 7, represent
Todd's rate. The time for Scott to run 95 meters
is the same as for Todd to run 100 meters.
95 _100

Ts 7

rg = 0.95r;

dg=tr,= t(0.95rT ) =0.95d;
If Todd starts from 5 meters behind the start:

d; =105

dg =0.95d; =0.95(105) =99.75

a. The race does not end in a tie.
b. Todd wins the race.

Todd wins by 0.25 meters.

& o

To end in a tie:
100 =0.95(100 + x)

100=95+0.95x
5=0.95x
x =5.263 meters

e. 95=0.95(100) Therefore, the race ends in a
tie.

f,g,h. Race is a tie.

In each problem, we need to use the Least
Common Multiple of the expressions

x—2 and x> —4, namely x* —4.

a. Weuse x> —4 as the LCD in order to
combine the given expressions.

b. We multiply each side of the equation by

x* —4 in order to clear out the
denominators before solving the equation.

¢. Weuse x* —4 asthe LCD in order to
combine the terms on the left hand side
before solving the inequality.
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Chapter 1 Test 4. 5x-8=—4(x-1)+6
s 5x—8=-4x+4+6
1. 2x"+6x=x-3 Sx—8=—4x+10
2x2+5x+3:0 9x =18
(2x+3)(x+1):0 x=2
2x+3=0 or x+1=0 The solution set is {2} .
2x=-3 x=-1
3 5. 5[3-2b]-7=8
) 5|3-2b|=15
The solution set is {~3,-1}. 3-2b|=3
3-2b=3 or 3-2b=-3
2. x+1=~x+7 2b=0 2b=-6
(x+1)2:(\/x+7)2 b=0 b=3

) The solution set is {0,3} .
X +2x+1=x+7

X 4x-6=0 6. xrx?=3x"+8
(x+3)(x-2)=0 xt-2x7-8=0
x+3=0 or x-2=0 Let u =x*. Then uzz(x2)2:x4,andwehave
x=-3 x=2 2
u"—2u—-8=0
Check.? , (u—4)(u+2)=0
34+1=+/-3+7 24+1=~2+7 u=4 or u=-2
_2; 3 3; NG Siznce we are soh;ing for x, we get
Cnun ) x° =4 or x =-2
3=3T x=12 x=4J=2
The solution set is {2} . no real solution
The solution set is {-2,2} .
3 2
3. 2——=
m. m+2 7. x> —4x+2=0
LCD: m(m+2) a=1b=-4,c=2
Restricted values: m=-2,m=0 bt /bz _dac
2m(m+2) 3(m+2)  om YT
m(m+2 m(m+2) m(m+2 2
ne2) ) mm2) (s -ae)
2m(m+2)—3(m+2):2m = 2(1)
2 —
2m”+4m—-3m—-6=2m _4im
2m*—-m-6=0 B 2
(2m+3)(m—2)=0 448
2m+3=0 or m-2=0 2
me_3 m=2 4422
2 B 2
Since neither solution is a restricted value, the —o+ \/5

luti tis {—2,20.
solution se 15{ 2 } The solution set is {2—x/§,2+\/§}.
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8. 2x2+x—1:x(x+7)+2 10. y:x2—5
22 +x-1=x"+7x+2 X y=x*-5 (x, )
x*—6x-3=0 3| y=(-3)"-5=4 | (-3.4)
a=1,b=—6c=-3 2
1y =(-1)7 =5 =—4|(-1,-4)
—b++b? -4
x:T“c 0| y=(0-5=-51(0,-5)
> 1| y=(1)-5=-4 | (1,4
(626 -4()() W -s= | b4
- 2(1) 3| y=(3)-5=4 (3.4)
T=HE-E
636112 YR -5
:f Amax=g
i
_6i\/£ Ymax=16
) Yacl=1
Ares=1 iz ¥=-C
_ 643

e

The solution set is {3 ~2\3,3+ 2\/5} . \\_‘__,,-/ \q___f/

Rett = Rl %reen frmo
9. 2x—7y=2I = z.'zzsc-sn Y= =z z
7y =—2x+21 The intercepts are (0, -5), = (—2.24,0) , and
2 ~(2.24,0).
y=g7x-3 y
5 —
X y= %x -3 (x, y) L
-7|y=%(-7)-3=-5|(-7.-5) (—2.24,0) B (2.24,0)
0| y=2(0)-3=-3 | (0,-3) 7%\& | I uf/% X
o N 2,1
7| y=2(7)-3=-1] (7.-1) 2=\ | /@7

TFICIOL T=TEFTIA-F (=1, —4) - (1, —4)

i 42 0.9

Uninsoiz —

Jiess — 1. 240 —x>=2x+1=0

sres=1 = iez Since this equation has 0 on one side, we will

use the Zero option from the CALC menu. It will
. be important to carefully select the window
L settings so as not to miss any solutions.
Iﬁgig.s =i %ﬁﬁ%s /
The intercepts are (0,-3) and (10.5,0). §22T213 il
MLO=_
) als /
Sk Hres=1 Ret =i

(105,0) A / A /

| |1 [ -
e / /
(=7 _j,)./‘—(o'/—;)ﬁv D i iz et itz
| The solutions to the equation are —1, 0.5, and 1.
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4 2
x'=5x"-8=0

Since this equation has 0 on one side, we will
use the Zero option from the CALC menu.

Flobl Flotz FIoks THOOL
*x'~r'1EH"“4 SHE-g Amin= -4
e = Amax=d
W= nacl=1
~Ny= Ymin=-28
Y E= Ymax=18a
M= Veol=2
mNr= Ares=1

¥ VAR,

2k ET

|i=-z counzg [v=0 |#=z.EauorRE [v=id
The solutions, rounded to two decimal places,
are —2.50 and 2.50.

X +Tx-2=x*+3x-3

Since there are nonzero expressions on both
sides of the equation, we will use the Intersect
option from the CALC menu. Enter the left side
of the equation in Y1 and the right side in Y2.

FloEL Flotz FIobs THOIO

- 1B H*3+?H 2 Amin= -5
SN eEMEFEE-3 Amax=5
s E= necl=1

N y= “Ymin=-18
N E= Ymax=18
WY = Yacl=1
W= Ares=1

b\ A

Inkgrseckion Interseckion
Vo THEETHE Y=-%.66018

8=z 4E0ED [BE-EieTasE
M!f

Inttr:;é%‘;{l T=4.987 6203
The solutions, rounded to two decimal places,

are —2.46, —0.24 , and 1.70.

2x+3
<

11
2

Solution set: {x | x < —%}

X< -

Interval: (—oo =5

15.

16.

17.

18.

19.

149
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|2x+3]-4>3
|2x+3|-4+4>3+4
|2x+3|>7
2x+3<-7 or 2x+3>7
2x<-10 2x>4
x<-5 x>2
Solution set: {x|x<-5 or x>2}

Interval: (—o0,—5]U[2,00)

-+ttt
-5 0 2
-7<3-5x<8
-7-3<3-5x-3<8-3
-10<-5x<5
S0 Sro s
-5 -5 -5
2>x2-1
-1<x<2

Solution set: {x|—-1<x<2}

Interval: [-1,2)

Px+4|<8
—-8<3x+4<8
-12<3x<4

4
-4 =
<x<3

—4<x <%} or (—4, %)

ix

2(3-7i)—(4+11i)=6-14i—4—11i
=6-4—14i—11i
=2-25i

(3+10i)(8+i)=3(8+i)+10i(8+1)
=24+ 3i + 80i + 104>

=24+83i +10(~1)
=14+83i
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241 241 543

S T S T ¥
10+ 6i + 5i + 31
© 25-9;2
10+11i+3(-1)
~25-9(-)
7411i
Y
_ 7 11
34 34

21. 4x* —4x+5=0
a=4,b=-4,c=5

~(-4)£y(-4) -4(4)(5) _axi6-%0

a 2(4) 8
4+ 64 448 e
8 8 27

The solution set is l—i,lﬂ' .
2 2

22. We can use a table to summarize the given

information.
minutes per | # of cust. in
customer 1 minute
. 1
Jamie 5 -
5
1
Scott 8.5 —
8.5
Together t n

This leads to the following:
(Jamie's rate) +(Scott's rate) = (rate together)

1.1

585 ¢

85+5 1

25 ¢t

135 1

025 ¢

13.5t =42.5

;o425 85
135 27

23.

24,

25.

Since 65 % ~ 204.63 , it will take Jamie and

Scott about 204.63 minutes (3.41 hours) to check
out 65 customers working together.

Let x = pounds of banana chips. Then the total
pounds of the mix will be x+40.
Since there is to be no loss in revenue, we get
TEVENUC, ., mix = FOVENUC, 50, + TEVENUC ey i
(price)(lbs)ncw = ( price) (lbs)bm + (price) ( lbs)chcr_
(6.75)(x +40) = (2.75)(x) +(9.25) (40)
6.75x+270=2.75x+370
4x =100
x=25
The retailer needs to mix 25 pounds of banana
chips with the 40 pounds of the original mix.

Let x = sale price. We know that the discount is

0.42(275.00) =115.50.. Therefore,

sale price = original price —discount
x=275-115.50

x =159.50
The sale price is $159.50.

Here we need the simple interest formula,
I =P-r-t.In this case we have » =0.04 ,

__3months 1 _

" 12 months/yr 4 yr ,and P =10,000.
[:P.r.t

= (10,000)(0.04)(%)

=100

Glenn will earn $100.00 in interest after 3
months.
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Chapter 1 Projects 5. T'=0.06,n=3,p=150,M=1,L=5
3-5(0.06)-1(0:06) _ o0
. = ~ U. S€C
Projectl 3(150)(0.06)

Internet-based Project

6. 7=0.06,n=3,p=200,M=1,L=5

Project II o 3-5(0.06)-1(006) .
3(200)(0.06)
L T=—"  n=3L=5M=1,C=02
Cnp+L+M 7. As the number of parts per board increases, the
_ 3 3 1 tact time decreases, if all the other factors remain
02(3)p+5+1 06p+6 02p+2 constant.

2. All of the times given in problem 1 were in
seconds, so 7= 0.1 board per second needs to
used as the value for 7 in the equation found in
problem 1.

1

T 02p+2
(02p+2)(0.1)=1
0.02p+0.2=1
0.02p=0.8
p =40 parts per board

0.1

3. T'=0.15 board per second

0.15= !
02p+2

(02p+2)(0.15)=1
0.03p+0.3=1
0.03p=0.7
p =~ 23.3 parts per board

Thus, only 23 parts per board will work.

For problems 4 — 6, C is requested, so solve for C first:
ro_ "
Cnp+L+M
(Cnp+L+M)T:n
CnpT +LT+MT =n
CnpT =n—-LT-MT
n—LT -MT
npT

C:

4. T=0.06,n=3,p=100,M=1,L=5
~ 3-5(0.06)~1(0.06)

~0.147
3(100)(0.06) e
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