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Chapter 2 Functions and Graphs

Section 2.1 Exercises
1. Plot the points:

2. Plot tgerpomts:

4
(=4, 3)
.
Ca PUL2)
(-2,
R N e B

5o =
(~3,-3}
-

3. a. Find the decrease: The average debt decreased
between 2006 and 2007, and 2008 and 2009.

u_d(_Lnthe_aM&mge dgbtjiﬁHZOll: Incfease, between
S 1o !

4,
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8 880 =640
15 15 70. =1050
57 P2 60- =1320
3127 50- =1350
34131 40- =1240
36
47| 3430
=102

0 36 20-

720

2009 to 2010: 22.0 20.1

1.9
Then the increase from 2010 to 2011:
220 1.923.9, or $23,900.
a. When the cost of a game is $22, 60 million
games can be sold.
b. The projected numbers of sales decreases as
the price of this game increases.

c. .Create a table and scatter diagram:

p R=pN:
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3710- =370
d. The revenue increases to a certain point and then
decreases as the price of the game increases.

5. Determine whether the ordered pair is a solution

2X +5y =16

)

2( 2)- +5(4)=i6

”

-4 +20=16
16 =16 True

(-2, 4) is a solution.
6. Determine whether the ordered pair is a solution

2x?-3y =4
?
2
2(1)-3(1)- =4
?

2 434
5=4 False
(1,-1) is not a solution.
7. Determine whether the ordered pair is a solution

y =3x%-4X +2

n

1%:3( 3)-2.4(3)- +2

n

17=27 +12 + 2 17 =
41 False
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(=3, 17) is not a solution.

8. Determine whether the ordered pair is a solution

X2 +y?=169
22 2
(2)- +(12)=169

d =J(-10—(25) +(14—8)’

= (=5 +(6)
=/25136

Jol

11. Find the distance: (=3, =200, (10, 15)

= J(=10—(—4)) + (15— (—20))?

= J(—6)% +(35)°

J364+1225
Y1261

12. Find the distance: (40, 32, (36, 200

= \J(36—40)% + (20— 32)°
~ 6T
J160
=410
13. Find the distance: (5. =8}, (0, ()

= J0—5) +(0—(-8))’
= (=5 +(8)°
SN T
#0
14. Find the distance: (0, 0, (5, 13)

— J{S—u}l’ +(13-0)°

=457 +13°
=25+ 169

= u'lm

15. Find the distance: (43, +/8), '{le. J27)

= J(V12—3) + (27 —B)’

=233 + (33 -242)

= J(3) + (W3 —242)]
= 34271246 +8)
— 3427126 +8

=J38—12J6

4
+144=169

148 =169
False

(-2, 12) is
not a
solution.

9. Find
the
distan
ce: (6,
4)! (_
8, 11)

Section 2.1

o
"
"

d=(—g—6P+(1—47

=V 2+(M?  4-

=196 +49
=245
=75

10. Find
the
distan
ce: (—
5, 8),
(-10,
14)

16. Fin_d the distance: (‘1/2?,20/,—6, ) ( {5)

d=‘/ (aﬂ)u(zﬁ( J2_0)2
5T T

\/_(6‘1?5')1“(?5 -2 5)?
JE0 ]

(6-55)2=6-55=55-6

Note: for another form of the solution,
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— \J36— 6045 + 125 = /161 - 6045
17. Find the distance: (a, &), (—a, =)

d =J(—a—a) +(—b—hy?
a1 4
= o/(=2a)" 4+ (=2b)
= \da® +44°
= \Ja(a® + %)
T
= 2\|'r.‘|'" +h”

18. Find the disiance: {a— 6, b), (o, a + b)

d = Jla—(a—b) +(a+b—by

:'\Ilrm 1+ h): 4 {ﬁ]:

=B +a’

9

:

=y ﬂj +
19. Find the distance: (x, 4x), (=2x, 3x)

d= '\I'r'[‘z-l' — 3 4+ (3r—4x)" withx <0
=3P
J1ox?

= —xJ10 {ch:sincc.r»:_n,\l'?z )

20, Find the distance: (x, 4x), (—2x, 3x)

d = (=20~ x)* + (3x—4x)* withx >0
=30+ (x?
= Jox? 27
= /10 {SjllCE'l‘:?'i:l.,\'I'F:.‘f}

Section 2.1

21. Find the midpoint: (1, -1), (5, 5)

M = aeggee XE+2 X2, yL+2 y25++10

=egcel+2 5, -12+56+++¢

= ®cceb2 , 426+++0
=(3,2)
22. Find the midpoint: (-5, -2), (6, 10)

M = aeggge X142 X2, yL+2 y26+++p

= &(ce-52+ 6, -22+106+¢++

= aeccélz , §26+++¢

1

=;cce 2,40+
23. Find the midpoint: (6, -3), (6, 11)
M = aege6+2 6, -32+116+++0

= ®¢cel2? , 820+++0

=(6,4)
24. Find the midpoint: (4, 7), (=10, 7)

M = geegaed+ -( 10)2, 742 7++0+6

= cgeee:26, 142 b+++9

=(3,7)

132
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25. Find the midpoint: (1.75, 2.25), (-3.5, 5.57)

M = ¢¢ceael.75+-2( 3.5) | 2.25+2 5.57+++96

=-2¢cel.752, 7.822 6+++¢
=-(0.875,3.91)

26. Find the midpoint: (-8.2, 10.1), (-2.4, -5.7) &¢¢ce-8.2

+-2(2.4) ,10.1+2(-5-H6+++—

“( 1062 442)

=-(5.3,2.2)
27. Find other endpoint: endpoint (5, 1), midpoint (9, 3)

egoce " +2 5, ) Lyrrig= (9, 3)

therefore x_£= 9 and Y il =3
2 2
X +5 =18 y +1=6 x =13
y=5

Thus (13, 5) is the other endpoint.
28. Find other endpoint: endpoint (4, —6), midpoint (-2,
11)

® X 4y (6)o

goce 2 , -2 iig=-(2,11)
therefore x+4 =-2 and ytg( 6) =11
2
X+4 =-4 y-=6 22 x =-8
y =28

Thus (08, 28) is the other endpoint.
29. Find other endpoint: endpoint (-3, —8), midpoint (2, —
7

Section 2.1 133

a&cecex+-2(3) , y+-2(8)6+++p=(2, -7)

thereforex-3=2andy -28 =-7
2
X-3=4y-8=-14x=T7y
=-6
Thus (7, O6) is the other endpoint.
30. Find other endpoint: endpoint (5, —4), midpoint

(0, 0) mgece X422, Y v Doeeeg = (0, 0)

therefore x_+5=0 and y_4=0
2 2
x+5=0 y-4=0x
=-5 y=4

Thus (05, 4) is the other endpoint.
31. Graph the equation: x- =y 4

AN O|Xx
|
N

32. Graph the equation: 2x +y

=-1
X1y
2 |3
0 |-3
2 1

33. Graph the equation: y = 0.25x?
X1y

-4 4
-2

A P O P
we 4
]
¥
<

34. Graph the equation: 3x?+ 2y = -4
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XY
-2 —8 A
—1|—35 =Ry

os.hoor\:0|><
o

36.Graph the equation: y = Ix+3-2

37.

W

1 .
38. Graph the equation: y = x2+1

I
-
G e N o<

39. Graph the equation: y = E(X-l)2

x|y T\,—‘

a x
2

133

Section 2.1
12
0|0
115
2|0
3105
2
40. Graph the equation: y = 2(x + 2)?
X1y
—4 1|8
—3|2
—2|0
1|2 [
0|8 A2l
41. Graph the equation: y = x>+ 2x -8
42. Graph the equation: y = x>-2x -8
uA
X |y -
210
0 |-8
1|9
I
“ 1o
43. Graph the equation: y = -x?+ 2
I
X1y
2 (2
1 1
0| 2
1 1
2 |-2
44, Graph the equation: y = -x?-1
1A
X1y
2 |5
1|2
0|1
1 |5.
21 5
45, Find the x- and y-intercepts and graph: 2x +5y

=12
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For the y-intercept, let x = 0 and solve for y.
2 0()+5y =12
y =1—, -intercept: 0, y ae¢ge g5
0+
5
For the x-intercept, let y = 0 and solve for x.
2x+50()=12
X =6, -intercept: (6, x 0)

Iy
6|

}
\
4

& T 6

46. Find the x- and y-intercepts and graph: 3x -4y =15
For the y-intercept, let x = 0 and solve fory.
30()-4y =15

_15 15

y , -intercept: 0,y a&cce -—4

O+++9
4

For the x-intercept, let y = 0 and solve for x.
3x-4 0()=15

x =5, -intercept: (5, x 0)

47. Find the x- and y-intercepts and graph: x =-y?+5
For the y-intercept, let x = 0 and solve for y.

0=-y2+5  y=@5, -intercepts: 0,y (-5),0, (5)

For the x-intercept, let y = 0 and solve for x.

X =-()02+5
x =5, -intercept: (5, x 0)

Section 2.1 134

48. Find the x- and y-intercepts and graph: x = y2-

6 For the y-intercept, let x = 0 and solve fory.

0=y?-6 =[@6, -intercepts: 0,y ( - 6), 0,
y( | \/_y eceps\/_y 0
6

For the x-intercept, let y = 0 and solve for x.

x=()02-6 x=-6, -intercept: x (-

6,0)

49, Find the x- and y-intercepts and graph: }x l= y-
4
For the y-intercept, let x = 0 and solve for y.
0O=y-4 | | y = @4, -intercepts: 0,y ( -
4),0,(4)

For the x-intercept, let y = 0 and solve for x.
x =lol—4
X = —4, sintercept: (=4, 0)

50. Find the x- and y-intercepts and graph: x y= -
2

For the y-intercept, let x = 0 and solve for y.
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0=y32

y =“3/£, -intercept: 0, y */( 32)
For the x-intercept, let y = 0 and solve for x.

x=()03-2

x =-2, -intercept:x (-2, 0)

51. Find the x- and y-intercepts and graph: x? + y? = 4

For the y-intercept, let x = 0 and solve fory.

()02+y?=4

y =@2, -intercepts: 0,y(-2) (, 0, 2)

For the x-intercept, let y = 0 and solve for x.

X2+()02%=4

X =m2, -intercepts: x (-2,0,2,)( 0)

44

EEN.
SN ]

4

52. Find the x- and y-intercepts and graph: x? = y? For

the y-intercept, let x = 0 and solve fory.

For the x-intercept, let y = 0 and solve for x.
Intercept: (0, 0)

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Section 2.1

Find center and radius: x?+y? = 36
center (0, 0), radius 6
Find center and radius: x?+ y? = 49

center (0, 0), radius 7

Find center and radius: (x-1)2+-(y 3)%=49

center (1, 3), radius 7

Find center and radius: (x-2)2+(y—4)2 =25

center (2, 4), radius 5

Find center and radius; (x+2)2+(y+5)%= 25

center (02, O5), radius 5
Find center and radius: (x + 3)2+(y +5) =121

center (03, O5), radius 11

]
Find center and radius: (x -8)? + y?= 4

1

center (8, 0), radius 2

Find center and radius: x2+(y -12)% =1

center (0, 12), radius 1

Find circle equation: center (4, 1), radius 2
(x -4)%+ (y -1)2= 22
(x-4)%+ (y-1)%2=4

Find circle equation: center (5, —3), radius 4
(x -5)2+ (y +3)?= 42
(x -5)%+ (y +3)*>=16

7

135

Find circle equation: center (1—, l), radius

5

(x -12)2 +(y -14)2= (5) v
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(1) s 1) =

J

64. Find circle equation: center (0, Z), radius 113

)

s
20y - g++¢6+2 (1172

(x -0) +¢ge 3

(x -0)% +¢caecy - 23++¢6+2 =11

65. Find circle equation: center (0, 0), through (-3, 4)
(x -0)%+ (y -0)2=r?

(3-  -0)2+ (4-0)2=r2

(3)-2+4%=r?
9+16=r2
25 =52= 2

(x -0)%+ (y -0)%= 25
66. Find circle equation: center (0, 0), through (5, 12)
(x-0)%+(y -0)*=r?
(5-0)2+ (12-0)2= r2

52+122=r2

25+144 =r?
169 =132=1r?
(x-0)%+ (y -0)2=169
67. Find circle equation: center (1, 3), through (4, -1)
(X +2)%+ (y -5)%=r?

(x-1)?+ (y -3)*=r?

(4-12+--(1 3)=r2

Section 2.1 136

324 -(4)2=1r2

9 +16 = r2

25=52=r2
(x-1)%+(y-3)>=25
68. Find circle equation: center (-2, 5), through
€7

(1+2)2+ (7-5)2=r?
32+22=12

9+4=r?

13= (\{37)2 =r?

(x +2)%+ (y -5)>=13
69. Find circle equation: center (-2, 5), diameter

10 diameter 10 means the radius is 5 @ r? =

25.
(x +2)2+(y -5)% = 25
70. Find circle equation: center (0,-1), diameter 8
diameter 8 means the radius is 4 @r?=16 .

(x-++=02(y 1) 16

71. Find circle equation: endpoints (2, 3) and (-4,
11)

d= (4 -22+(11-3)

= "36+64= "100
=10

Since the diameter is 10, the radius is 5. The

center is the midpoint of the line segment from

(2, 3) to (-4, 112). aegggéz :2( 4) , :_3+2H6+++¢

=-(1,7) center
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(x +1)2+ (y -7)>=25

72. Find circle equation: endpoints (7, —2) and (-3, 5)

d=V(3- TP+(E(2)p= J100+49= v 149

Since the diameter is Y149 , the radius is %

Center is ceceae? +(2:3) (2), - 2+5p8+++ = (2,

23) (

J

(X -2)>+y - 23) céc 14926+++g2

2

(x-22+(y-22) =140
73. Find circle equation: endpoints (5,-3) and (-1,-5)

d=+(5- -«(3)2+-(1 5= 4+36= 40
Jao
= Yo

Since the diameter is ~40 , the radius is 9 = 10.

Center is ¢gcéaeb+ (2-1) ( 3), -+ -2 ( 5)go+++ = (2,-4)

(x2P+ly+ 4= (9)?
(x -2)2+(y + 4)? =10
74. Find circle equation: endpoints (4,—6) and (0,-2)

o d=s=e=(2 B O By
16 32

16
v Va2
2
Since the diameter is 32, the radius is =22.

Center is gaecce4 +2 0, ( 6)-+-2 ( 2)6+++¢ = (2,-4)
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(K22 +ly + 4P = (22

(x-2)2+(y +4)*=8

75. Find circle equation: center (7, 11), tangent to
x-axis Since it is tangent to the x-axis, its

radius is 11.
(x-7)?+ (y -11)2=11?

76. Find circle equation: center (-2, 3), tangent to
y-axis Since it is tangent to the y-axis, its

radius is 2.

(X +2)2+ (y -3)2= 22

77. Find center and radius: x?+ y2-6x +5 =0
X2-6X  +y2=-5Xx2-6x +
9+y2=-5+9
(x-3)2+y%=2?
center (3, 0), radius 2

78. Find center and radius: x2 + y?-6x -4y +12 = 0

X2-6X  +y2-4y =-12
X2-6X +9+y2-4y + 4 =-12+9+ 4
(x-3)*+ (y -2)*=1°

center (3, 2), radius 1
79. Find center and radius: X2 + y? -14x +8y +53 =

0x2-14x  +y?+8y  =-53 x2-14x + 49+

y2+8y +16 = -53+ 49+16
(x-7)2+ (y +4)2=12

center (7, 04), radius */TZ = 2\1(

80. Find center and radius: x? + y?-10x + 2y +18 =

0x2-10x  +y?+2y =-18
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X2-10X + 25+ Y%+ 2y +1=-18+ 25+1

(5)°+ (y +1)7= 8

center (5, O1), radius fs = 2\{

13
81. Find center and radius: x2+y?-x+3y-4 =0
15
X2-x  +y?+3y =4
xz-x+l +y2+3y+9=&+1—+9
4 4 4 4 4
s Y 3. o
®&ceeX - 120+++g° +eege Y + 27T+++p0° =
0. L L2 :
2cce2T0++p+-center geeael? , - 230+++9,
radius 25
25
82. Find center and radius: x>+ y%+3x -5y + 4 =0
X2+3x  +y2By  =-
X2+ 3% +2 +y2-5y+&=-§+9—+§
4 4 4 4 4 ®:ceex +
2§6+++¢2 +aeeccy - 2§+++¢62 = @cce2=6++p+?
center ¢aece- 23, 256+++¢, radius 23
83. Find center and radius: x>+ y? + 3x -6y + 2 =0 x> +

3x +y2-6y  =-2

X2+ 3x +2 +y2-6y+9=-2+9—+9

Section 2.1

4 4 cécaex + 3++po+2 +(y -

N

3)2 = goeaeg 237 +++p+62

center gaece- 23, 3, radius 6+++¢ 237

138
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84. Find center and radius: x? +y2-5x -y -4 =0 x?-
5x  +y2-y =4

X2'5X+§ +y2_y+l=4+&+l

R 5. |
4 4 4 4 geex - 250+++e +aegce Y -

126+++¢%= agége 2£6+++¢+2

center ¢ceae25, 126+++¢, radius 242

85. Find the points:

(4 )()2 (6 9)2_39
2

(‘/(4- X)? + (6-0)2) =102

16-8x + x2+ 36 =100 x?-8x -
48=0
x-12)(x +4) =0 x
=12 or x=-4

The points are (12, 0), (-4, 0).

86. Find the points:

(5-0R0+ (y - (3)?=12

[ J

(5)%+ (y + 3)?) =122

25+ y?2 + 6y + 9
y?+6y—110=0 =144

> 6 24119
y= =62/ 62— 4(1)(%10) y=- 3

2(1)
y = 6CA/36+440 y -
2
_- = 3"
y= 6 476 119
¥

The points are (0, -3+ 119)5, (0,-3-119). v

Section 2.2 139

87. Find the x- and y-intercepts and grédh: k Iry =
4

Intercepts: (0, @4), (@4, 0)

88. Find the x- and y-intercepts and gﬂaph: x-|4y =
8

For the y-intercept, let x = 0 and solve for y.
| 0-4yk8
4y =18

y=[2, -intercepts: 0,y(-2),0,( 2)

For the x-intercept, let y = 0 and solve for x.

|x—4@ )|=8

X =[8, -interce

89.Find the formula:

V@02 +@—y)? =5
(3-X)2+ (4-y)?=5?
9-6x + X2 +16-8y + y? = 25 X2 -6X +
y?-8y=0

90. Find the formula:

\/( 5- -x)?+(12-y)?=13
(5- -x)?+(12-y)?=132
25+10x + X2 +144-24y + y? =169 x? +10x

+y2-24y =0

Prepare for Section 2.2
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P1.x2+3x -4

(3)-2+3(3)- -4=99-4=-4

P2.D=-{3,2:-1,0,2}

R={1,2.4.5}

Pa.d=  (-(4)2+-(2-1)2= 49+9= 58

P4.2x-630

P5.

P6.a=3x+4,

2x 3
6 X
33

x2-x-6=0
(x+2)(x-3)=0
x+2=0 x-3=0

X=-2 X=3
-2,3
a=6x-5
3X+4=6x-5

9 =3x

3=xa=
+ =3(3)

4

13

Section 2.2 Exercises

1.

Write the domain and range. State whether a
relation.

Domain: {-4, 2, 5, 7}; range: {1, 3, 11} Yes. The
set of ordered pairs defines y as a function of x
since each x is paired with exactly oney.

Write the domain and range. State whether a
relation.

Domain: {3, 4, 5}, range: {-2, 7, 8, 10} No.
The set of ordered pair does not define y as a
function of x since 5 is paired with 10 and 8.

Write the domain and range. State whether a

relation.

10.

11.

Section 2.2 140

Domain: {4, 5, 6}; range: {-3, 1, 4, 5} No.
The set of ordered pair does not define y as a
function of x since 4 is paired with 4 and 5.

Write the domain and range. State whether a
relation.

Domain: {1, 2, 3}; range {0}
Yes. The set of ordered pairs defines y as a
function of x since each x is paired with exactly
oney.
Determine if the value is in the domain.

30
f()o=0+4=0

Yes, 0 is in the domain of the function.
Determine if the value is in the domain.

9()-1=1--(1)*=0

Yes, —1 is in the domain of the function.
Determine if the value is in the domain.

I 1 2

F()0=—1-1 1 =undefined
No, —1 is not in the domain of the function.

Determine if the value is in the domain.

y(12F2(2)-=-8v 4

No, 2 is not in the domain of the function.

Determine if the value is in the domain. g( )- =1 (

1)5(- +--1)211 = =26 3

Yes, —1 is in the domain of the function.
Determine if the value is in the domain.
Fi=2) (2)-+1a8=1p
No, 0 is not in the domain of the function.
Isy a function of x?
2x+=3y 7
3y=-+2x 7

2

y = +5X 7—, is a function of .y X
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

3 3
Isy a function of x?
5x+=y 8

y=-+5x 8, isafunctionof.y x
Isy a function of x?
X+y?=2
y2=X+2
y = M is a not function of .y x
Isy a function of x?
X2-2y =2

2y = X2+ 2
1
y =12 x2-1, isa function of .yx
Isy a function of x?
X2+y?=9
y2 =0-x2
y=W9-x?, isanotfunctionof.y x
Isy affunction of x? y=3x, isafunctionof.y x

Isy a function of X? y = +x 5, is a function of

y %l
Is y a function of x?
y= " x%2+4, isa function of .yx
Determine if the value is a zero. f (-=-+=2) 3( 2)6

0

Yes, —2 is a zero.

Determine if the value is a zero.
f ()0 =2(0)3-4(0)2+5(0) =0

Yes, 0 is a zero.

Determine if the value is a zero. G(-l3) = 3(-;3)

+2(-;3)-1=-34

22.

23.

24,

25.
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1
No, -3 is not a zero.

Determine if the value is a zero.

o 11 20106 o yndefined
171 0

No, -1 is not a zero.

Determine if the value is a zero.

y()1=5(1)*-2(1)-2=1
No, 1 is not a zero.

Determine if the value is a zero. g(-3) = ( 3)3( 3)—2
+94=05=0

Yes, -3 is a zero.
Evaluate the function f x() = -3x 1,

a. f(2)=32)-1

=6-1
=5

b. f(1)- =3(1)- -1
=31
=-4

c. (0)=3(0)-1
=0-1=-1

d. f gégae23++¢6+ = 3égaeg23¢++6+-l

=2-1
=1
e. fk()=3()k-1
=3k-1
f. fk(+2)=3(k+2)-1
=3k +6-1
=3k +5
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26. Evaluate the function g x() = 2x?+ 3,

a. g(3)=2(32+3=18+3=21
b. g(1)- =2(1)-2+3=2+3=5

c. g(0)=2(02+3=0+3=3

d. gggé12+++6¢ = zggaeéi2+++6¢2+ 3= l2 +3=

Ts s

e. gc()=2()c?+3=2¢?+3
f. gc(+5)=2(c+5)%+3

=2c?+20c +50+ 3

=2c2+20c +53
27.Evaluate the function A@y = Vw? 5,

e
a. A0)=v(0)>+5 5

b. AQ) =4v(@2)2+5=v9=3
/ a

. A® = (® 2+5= 9=3
I

d. A(d)=V4’+5= 21
e. Ar(+1) =

V(r+1)2+5 30. Evaluate the function T x( ) =5,

V' 24+ 2r +1+5 a. T(3)-=5r+2r+
6 b. T(0)=5



f. AC-=-+=+c) (c)?5 @5 ¢ ' 025

28. Evaluate the function J( )t = 3t?-t, d. T(3)+T(1) =5+5=10
Section 2.2
a J(4)y =3(4)-2--(4)=48+4=52 & x5
2 f. T(3k+5)=5
. A 1 11, i
b. J(0) =3(0) -(0) =0-0 = 0 & 6+ = 3ggeae=3+++@02- =3="3-73=0 31. Evaluate the function
sx() =% ¢ Jceclasio
4 4
d. J(-c) =3(-c)2--(c)=3c2+c a. s(4)="4== 1
2 5_5
e. JIX(+1)=3(x +1)>-(x +1) b. s(5) ===*=1
2 5 | | 5
=3X+6Xx+3-x-1
=3x2+5X +2 c. s( 25J=£=£=—1
-2 2
f. Ix(+h)=3(x+h)2-(x + h) |
2 2 - 3n 3
= 3x%+ 6xh + 3h?- x-h d. s(3)- =~-"p="3"=-1
29. Evaluate the functionfx()=;1< | e. Since t>0,t=t.
a f@ =1 si)=lek= I
2
b f(2-d1=1 f since t<=0.tt 2 2 ||
| | St()=t_=t_='1
C. fgégae-54++o‘6+=-153 32. Evaluate the function t-t rx()= x ,
X+4
5 a.r 0+4 4
3 5
=1,7=1. % —1 -1 1
(—-D= ==
5 3 —1+4 3 3
b. r
=5
3 (-3 1‘34 _T"" -3
1_1 c. r -3+
(- (—=1-1—|
) == 202 d. o
f 1 1!
! 12 Wl
po 1y (9
e. fc(2z+4)= 3 |_.'|
1 =c21+4 d. raegce (o]} 1 o | 2 l
272 29 9

143
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0.1 1.1

e. r(0.1)= “——="=201+4 41
41

f. r(10,000) = 10.000 -=—10,000 =
2500

10,000+4 10,004 2501
33. a. Sincex=-4<2,use P x()=3x+1.

P(4)- =3(4)- +1=-12+1=-11

b. Since x = 5\[2, use P x() =-x2+11. P( 5) = -(

I v

5) +11=-5+11=6

c. Sincex=c<2,usePx()=3x+1.

Pc()=+3cl

d. Since k 31, then x =k +13 2, so use ()P x = -x?

+11.

P k(+1) = -(k +1)2+11=-(k?+ 2k +1)+11

= K22k -1+11

=-k?-2k +10
34. a. Sincet=0and O£t £5,use Qt() =4.

Q) = 4

b. Sincet=eand 6 <e <7, then5<t£ 8, so use Q
t() =-+t9.

Qe()=+e 9

c. Sincet=nand 1<<n 2, then Of £t 5, so use Q t(

)=4

Q0)=4
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12+7<m2+7£22+7

1+ 7<m?+7£4+7

8<m?+7£11
thus 8< t  £11,

souseQt()=-t 7

Qm(*+7)¥(m?+7)-7

= m2=|m|= m sincem >0
35. For f x( ) = 3x-4, the domain is the set of all real

numbers.
36. For f x() = -2x +1, the domain is the set of all real

numbers.

37. For f x( ) = x2 + 2, the domain is the set of all real

numbers.

38. For f x() = 3x? +1, the domain is the set of all real

numbers.

4

39. Forfx()= , the domain is {x x ' -2}.

X+2

d. Sincet=m2+7 and 1<m £ 2, then 12<m? £ 22
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41.

42,

43.

44,

45,
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. Forfx()= 6 , the domain is {x x ' 5}.
X
5
For f (x)=+7 X, the domain is {x x 3-7}.

For f (x)=-4 x, the domain is {x x£4}.

Forf()x= 4-x? the domainis {x -2 £ x £ 2}.

Forf()x= 12-x? the domainis

{x23£x£23}.

Forfx()= 1

+

, the domain is {x x >-4} .

Section 2.2

146
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e

46. Forfx()= 1 Jfhe domain is {x x<5} . 5-|x

47. To graph f x( )= 3x-4 , plot points and draw a

smooth graph.

X

2

y=1x()=3x-4

2

1
{
|
|
51. Tographfx()= v
s smooth graph.
X 4 [2 o] 275

X +4 , plot points and draw a

y=f()x= Jx+4 | 0 [~V2[2]+6]3

1

48. To graph f ( )x = 2- 2 x, plot points and draw a
smooth graph.

X 4 |2 (04

3
E 413120

52.Tograph h% )=+5-x, plot points and draw a

$mooth graph. 4 01| 3|5

=4 y=hx()= V5-x | 3 |V5]2|V2 0

49. To graph g x( ) = x2 -1, plot points and draw a
smooth graph.
X 2 (-1 10112

y=gXx()=x>1 3101(-11(0|3

53.Tograph A =Ix—2l, plot points and draw a

| smooth graph. 3 |o]2]4
y=fx()=x-F 5 12|0(2|4

50. To graph g( )x = 3- x?, plot points and draw a
smooth graph.

X 3 (-1 (013
y=gx()=-3 x*|-6 |2 |3|2]|-6

graph. X 3 (-1 101
y=hx()=3-x‘ 02]3|2
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55. TographLx()= 3 x for 6 £X¢e6 , plot
points
and draw a smooth graph.
X 6 |4 |-3 |-1(0]|4]|6

y=Lx()= 2 |2 |1 |1 ]ol1]2
ERERL3 XEEER
vV
3l
Z'i .
: —s
6 4 ._‘;» 2 4 6 *

-
[ "

56. To graph L x() = ExE+ 2 for 0 £ x £ 4, plot points
and draw a smooth graph.

X 0(1|2|3|4
y=Lx()=@0@x+ |2]3]4]5
2
uA
i
"'l .
R
1 eo
240
t } L +—+ -

57. To graph N x( )= -int( x) for -3£ £x 3, plot points
and draw a smooth graph.

ya

58. To graph N x( ) = int( )x + x for 0 £ x £ 4 , plot

points and draw a smooth graph.

Section 2.2
v
s a
6 7
&
L
ERE AR RPN
59. Graph f x( ) =1iiiiii12-x X, Xx <322.

Graphy =1-x for x < 2 and graph y = 2x for x 3

2.

60. Graph f x() =jifiiii22xx,,

xX > -f -11.

Graphy = 2x for x £-1 and graph y - 2X for x> -

- =

i
==ttt} F-iilli'.
4 B

—8 -4

o=

B R e S i b W S R ECES S i e

|
-
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.........

61. Graph r x() = iifiifii--3xxx-2++22,,4, -Xx1>£<

1X £1 1. 1ii

Graphy =-x2+ 4 for x < -1, graphy = -x + 2 for -1£

£x 1, and graphy = 3x-2 for x >1.

Graphy =| x | for x < 1, graph y = x? for 1£ x < 3,

and graphy =-+x 2 for x * 3.

B B o I B =

:H =i T A ¥
+
4+
-4 4
1
1
+

63. Find the value of a in the domain of f x( ) = 3x -2

for which f a()=10.

3a-2=10 Replacefa()with3a-2
3a
=1
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2a
=4

64. Find the value of a in the domain of f (x) = 2-5x for

whichfa()=7.

2-ba=7 Replace fa() with 2-5a
_5a =
5a

1

65. Find the values of a in the domain of

f ()x = x2+ 2x -2 for which f a( ) =1.

a’+2a-2=1 Replace fa() with a?+ 2a -2

a?+2a-3=0(a+3)(a-1)=0

a+3=0 a-1=0
a=-3 a=1

66. Find the values of a in the domain of
f ()x = x2-5x -16 for which f a( )=-2 .
a?-5a-16 =-2  Replace f a() with a*-5a -16 a2
5a-14=0(a+2)a-7)=0
a+2=0 a-7=0
a=7
67. Find the values of a in the domain of f (x) = Ix Ifor

whichfa()=4.

|a|= 4  Replace f a( ) with ? T\

=-4a=4
68. Find the values of a in the domain of f (x)= +xl2 forl

whichfa()=6.a+=26 Replace f a() with a+2
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a+2=6a+2=6a-=

-8a=4
69. Find the values of a in the domain of f ()x = x?+ 2
for which fa() =1.
a’+2=1 Replacefa()witha?+2a’=
-1
There are no real values of a.

70. Find the values of a in the domain of f ( )x 4422

for which fa()=-3.

lal-2 = 3 Replace f a() with a 2lal=-1

TheLelare no real values of a.

71. Find the zeros of f for f (x)= 3x-6 .

f(x)=0
3x-6=0

72. Find the zeros of f for f (x) = 6+ 2x ..

f(x)=0
6+2x=0
2X = -6
X=-3
73. Find the zeros of f for f (x) = 5x + 2.

fx()=0
bx+2=0

74. Find the zeros of f for f (x) = 8-6x .

fx()=0 8-6x=0

75.

76.

77.

78.

Section 2.2
4
-6x=-8x=73
Find the zeros of f for f x( ) = x?-4 .
fx()=0

X2-4=0 (X +2)(x -
2)=0

X+2=0%x2=0x=-2x=2

Find the zeros of f for f x( ) = x? + 4x-21.
fx()=0

X2+ 4x -21=0 (X + 7)(X -

3)=0

X+7=0x-3=0x=-7x=3

Find the zeros of f for f x( ) = xX2-5x -24 .

fx()=0
X2 -5X -24 = 0 (x +3)(x-8)
=0

X+3=0x-8=0x=-3x=8
Find the zeros of f for f x( ) = 2x? + 3x -5.
fx()=0

2x2+3x-5=0
(2x+5)(x-1) =0

2x+5=0 x-1=0

=-X :1

-

149

79. Determine which graphs are

functions.

a. Yes; every vertical line intersects the graph in

one point.

b. Yes; every vertical line intersects the graph in

one point.

c. No; some vertical lines intersect the graph at

more than one point.



150

80.

81.

82.

83.

84.

85.

86.

87.

88.
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d. Yes; every vertical line intersects the graph in

one point.

a. Yes; every vertical line intersects the graph in

one point.

b. No; some vertical lines intersect the graph at
more than one point.

c. No; a vertical line intersects the graph at more
than one point.

d. Yes; every vertical line intersects the graph in
one point.

Determine where the graph is increasing, constant,

or decreasing. Decreasing on (OO, 0] ; increasing

on [0, O)

Determine where the graph is increasing, constant,

or decreasing. Decreasingon (-¥¥,)

Determine where the graph is increasing, constant,

or decreasing. Increasing on (-¥, ¥)

Determine where the graph is increasing, constant,
or decreasing. Increasing on (-¥, 2]; decreasing
on[2,¥%)

Determine where the graph is increasing, constant,
or decreasing. Decreasing on (-¥, -3]; increasing
on

[ 3-, 0] ; decreasing on [0, 3] ; increasing on [3, ¥)
Determine where the graph is increasing, constant,
or decreasing. Increasing on (-¥, ¥)

Determine where the graph is increasing, constant,

or decreasing. Constant on (-¥, 0]; increasing on

[0, ¥)
Determine where the graph is increasing, constant,

or decreasing. Constanton (-¥, ¥)

89.

90.

91.

92.

93.

94.
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Determine where the graph is increasing, constant,
or decreasing. Decreasing on (-¥, 0] ; constant on
[0, 1]; increasing on [1, ¥)

Determine where the graph is increasing, constant,
or decreasing. Constant on (-¥, 0] ; decreasing on
[0, 3] ; constanton [3, ¥)

Determine which functions from 77-81 are one-to-
one. g and F are one-to-one since every horizontal
line intersects the graph at one point.

f, V, and p are not one-to-one since some
horizontal lines intersect the graph at more than
one point.

Determine which functions from 82-86 are one-to-
one. s is one-to-one since every horizontal line
intersects the graph at one point.

t, m, r and k are not one-to-one since some
horizontal lines intersect the graph at more than
one point.

a. C(2.8) = 0.90-0.20int(1-2.8) = 0.90-0.20int(
1.8)=0.90-0.20( 2)-

=0.90+04

=$1.30
b. Graph C(w).

Cimd

o fars)

Weighi | camcesh

a. Domain: [0, ¥)

b. T(50,020) = 0.25(50,020-35,350) + 4867.50
= 0.25(14,670) + 4867.50
= 3667.50 + 4867.50

= $8535
c. T(123,500) = 0.28(123,500-85,650) +17,442.50
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=0.28(37,850) +17,442.50
=10,598+17,442.50
= $28,040.50

95. a. Write the width.
21 + 2w =50
2w = 50-2I
w = 25-|
b. Write the area.
A=lw
A =1(25-1)
A =25]-1?
96. a. Write the length.

4l = d12+]

4(d +1) =121
4d + 41 =121
4 =
1

8l 2d
=11d(

I 1=t

)=2d

b. Find the domain. Domain: [0, ¥)

¢. Find the length. I(8) = 2 (8) = 4 ft

97. Write the function.

v t() =80,000-6500t, Of £t 10
98. Write the function.

v () =44,000-4200t, Of £t 8
99. a. Write the total cost function.

C x() = 5(400)+ 22.80x

= 2000+ 22.80x

b. Write the revenue function. R x() = 37.00x
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c. Write the profit function.
P x() =37.00x -C x()
= 37.00-[2000+ 22.80 Jx
= 37.00x -2000-22.80x
=14.20x-2000

Note x is a natural number.
100.a. Write the volume function.

V = lwh
V =(30-2)(30x -2)()x X
V = (900-120x + 4x?)( )x
V = 900x -120x? + 4x°
b. State the domain.
V = lwh @ the domain of V is dependent on the
domains of I, w, and h. Length, width and height
must be positive values@ 30-2x >0 and x > 0.
-2x >-30 X
<15

Thus, the domain of V is {x | 0 < x < 15}.
101.Write the function.

5r =15-h
h =15-5r h
r() =15-5r

102.a. Write the function.

hr
1
2h

b. Write the function.
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V=2anrh?
2

V=13n (;2 h) h=13n (;4 hz)h

1

V=12rnhd

103.Write the function.
d =+ (3)t2+(50)?

d= 9t2+2500 meters, Of £t 60

104.Write the function.

t=dr
t="V 1+x2+ 3-8 x hours
2

105.Write the function.

d =1 (45-8)t2+(6 )t 2 miles

where t is the number of hours after 12:00 noon

106. Write the function.

d= \/(60-7 )t 2+(10 )t 2miles
where t is the number of hours after 12:00 noon

107. a. Write the function.
Left side triangle c? = Right side triangle
202 +(40-x)? 2= 3024 x2

c=+ 400+(40-x)? c= 900+x?

Total length \=/900+ +x2 \/ 400+ -(40 x)?

b. Complete the table.

x | 0 | 10 | 20 | 30 |40
Total ‘74.72 67.68‘64.34‘64.79‘70
Length

¢. Find the domain. Domain: [0, 40].

108. Complete the table.
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X 5 | 10 [125] 15 | 20
Y X() 275\375\ 385 390\394
Answers accurate to the nearest apple.
110.Complete the table.
x | 1200 | 200 | 500 | 750 | 1000
Cx() 57,121\59,927 65,692|69,348|72,507
Answers accurate to the nearest dollar.

111.Find c.

fc()=c?--=c 51
ct--=¢c 60
(c-3)(c+2) = 0
c-=3 0 or c+2=0

c=3 c=-2
112.Find c.

gc()=-2c?+4c-=-1 4

=-2c°+4c+3 0

_ =43 42 = 4()(3)

2(2)
= _ =
o= 16%24 _=4 40
—4 —4
_ a2
¢ -4
o= 2310
2

113.Determine if 1 is in the range.

1 is not in the range of f (x), since 1=

-1
Xx+—l onlyifx+1=x-1 or 1=-1.

114.Determine if O is in the range.

0 is not in the range of g(x), since

0=xL3onlyif(x-=3)(0) 1 or 0=l

115.Graph functions. Explain how the graphs are
related.



p | 40 | 50 | 60 | 75 | 90
183 1 ( )haree02 Hoctiosseod G2aphs 2800 Section 2.2 153
Answers accurate to nearest 100 feet.
109. Complete the table.
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Flakl Flakz Flob:
=N EEE
Wz ERz-3
WYaERz+3 B\
=

iy =

wHe= R
~NE=
W=

The graph of g x( )= -x?3 is the graph of f x( )= x?
shifted down 3 units. The graph of h x( )= +x2 2
is the graph of f x( )= x? shifted up 2 units.

116.Graph functions. Explain how the graphs are
related.

Flotl Flotz Flokz
SN EHE
sHeBOH-30E
SHrROHEZ2NE

Ny =
sNe=
~NME=
sNe=

The graph of g x()=-(x 3)?is the graph of
f x( )= x2 shifted 3 units to the right. The graph

of h x( )= +(x 2)? is the graph of f x( )= x? shifted

units to the left.
117.Find all fixed points.

a’+3a-3=aa’+2a-3=0
(a-1)(@a+3)=0

a=1 or a=-3
118.Find all fixed points.
a
atb=a
a=aa(+5)a=a’+5a
0=a’+4a

O=aa(+4)

a=0 or a=-+4

119.a. Write the function.

Section 2.2

A=xy

1
Ax()=x(-¥x+4)
A()x=-lzx2+4x

b. Complete the table.
x | 1]2]4]6]7
Area [35(6|8|6 35
¢. Find the domain. Domain: [0, 8].

120.a. Write the function.

mpB = 0x--22 = x--22 mAB = 0x--0y

=-Xy MPB = MAB X-2 = -Xy -2
X2-x2 =y

Area = l2 bh = l2 Xy
=12 X x2-X2

= XX-22

b. Find the domain. Domain: (2,¥)

154
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121.a. Write the function.
CircleSquareC=20r C = 4s x =
20r 20-x =4sr =2x0s =5-4x

2 2

Area =0 0Or?= (2’—(5) Area == (5‘ 4X)

= 4x02 = 25-25 X + 16x2

Total Area = 4x[2 + 25- 25 x + 16x2

= (4ln+ 161_)X2- 25x+25
b. Complete the table.
x o] 4 | 8 | 12|16 | 2

Total 15.46 ‘ 21.37 ‘ 318
Area

c. Find the domain. Domain: [0, 20].

14.09

25 ‘ 17.27

122.a. Letm =10, d = 7, ¢ =19,and y = 41. Then z

m—11_| v
s 4|

=EEEE13 10- 5-1AFAARERRARREEE R ERE R E B+
414+194 +7+41-2 19

(LS —_

Hlivrd+y-2c

=25+10+ 4+ 7+ 41-38
=49
The remainder of 49 divided by 7 is 0.
Thus December 7, 1941, was a Sunday.
b. This one is tricky. Because we are finding a date
in the month of January, we must use 11 for the
month and we must use the previous year, which is

2019.
Thuswe letm=11,d==1,¢ 20,andy=19. Then

‘fﬁm—ll—"}"—
z=l 3 41

el
41 4 + +d+
y -2C
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FE13 11- 5-1ARRAERREEERRRERE R B E+ 194+ 204
@E+1+19-2 20-

= 28+ 4+5+1+19-40
=17
The remainder of 17 divided by 7 is 3.

Thus January 1, 2020, will be a Wednesday.
c. Letm =5 d =4, c =17, and y = 76. Then z

el

|.1_1m;L| ¥ |f,
_ 4f 4]

+++d+y-2c

= EEER, 3 5. 5.1 0@ B BE @R B+ 764 B B R B ER @ BE B B+
174 +4+76-217-

=12+19+ 4+ 4+ 76-34
=81
The remainder of 81 divided by 7 is 4.
Thus July 4, 1776 was a Thursday.
d. Answers will vary.
Prepare for Section 2.3
Pl.d=5--(2)=7
P2. The product of any number and its negative reciprocal
is —1. For example,

=

=

4-4 _ 4
P3. 2—-(=% 3

P4.y-3=-2(x-3)y-3=
-2X+6

y=-2x+9

P5. 3x -5y =15
-5y =-3x +15

P6. y=3x-2(5-x)
0=3x-2(5-x)
0 =3x -10+2x
10 =5x
2=X
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Section 2.3 Exercises

1.

10.

11.

If a line has a negative slope, then as the value of y
increases, the value of x decreases.
If a line has a positive slope, then as the value of y
decreases, the value of x decreases.

The graph of a line with zero slope is horizontal.
The graph of a line whose slope is undefined is

vertical.

Determine the slope and y-intercept. y = -4x 5: m = 4,
y-intercept: (0,-5)

Determine the slope and y-intercept.

y =3-2 :xm=-2, y-intercept: (0, 3)

Determine the slope and y-intercept.

fx()= Z3X—: m= Z3, y-intercept: (0, 0)

Determine the slope and y-intercept.
fx()=-1: m=0, y-intercept: (0,-1)

Determine  whether the graphs are parallel,

perpendicular, or neither. y =3x-4: m =3,

y=-3x+2: m=-3

The graphs are neither parallel nor perpendicular

Determine whether the graphs are parallel,

perpendicular, or neither.

y=-23x+1:m=-2 ,

y=2-Z3X—: m -2
The graphs are parallel.

Determine  whether the graphs are parallel,

perpendicular, or neither.
fx()=3x1: m=3,y=-3x—-

1: m=-13

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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3(-13) -1
The graphs are perpendicular.
Determine whether the graphs are parallel,

perpendicular, or neither.

fx()=43X+2:m=43,fx()=

2—§4x: m=-§4_4(-§4) =-1

The graphs are perpendicular.
Find the slope.

m = yX22--Xy11 = Z]__:34_=_§2 =_2§
Find the slope.

m=5--1-(2)4___ =-73=-73

Find the slope.

m="—-0240=-12
Find the slope.

0

m= 24 (3)4=05=

Find the slope.

m = ;31-;32—= ;0g undefined

Find the slope.

m="_0300=03=0
Find the slope.

m=-4--2(3)4___ =-61=6

Find the slope.

m=-43----(1)(5) =25

Find the slope.
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27. Find the slope, y-intercept, and graph.y =-2x + 3m =

II-JlC\

1
2

?___
3{4,]

T |

339

19 19

i

,_
L=

-2, y-intercept (0, 3)

._._,l

m
22. Find the slope. vy

m=742--412 = -452 = -85

23. Find the slope, y-intercept, and graph.y=-2x 4 m
28. Find the slope, y-intercept, and graph.y =3x -1 m = 3,
=2, y-intercept (0, —4)
y-intercept (0, -1)

24. Find the slope, y-intercept, and graph. y =-x +1 m = —

1, y-intercept (0, 1) 29. Find the slope, y-intercept, and graph. y =3 m =0, y-

intercept (0, 3)

SO U P W

25. Find the slope, y-intercept, and graph.y ~ 43—x +1 30. Find the slope, y-intercept, and graph. y =-2 m =0, y-

1 intercept (0, -2)
m=4, y-intercept (0, 1)

-4

31. Find the slope, y-intercept, and graph. y =2xm = 2, y-

. . =- 3
26. Find the slope, y-intercept, and graph.y = 2=x+4 intercept (0, 0)

m=-2, y-intercept (0, 4) .

9

32. Find the slope, y-intercept, and graph. y = -3x m = -3,

y-intercept (0, 0)




157 Chapter 2 Functions and Graphs Section 2.3 157

.'1 [ > ‘.

) 1B\
R i
33. Find the slope, y-intercept, and graph.y =xm =1, y- 38. Write slope-intercept form, find intercepts, and graph.
intercept (0, 0) 2x+3y+6=0
3y =-2x -6
y=-3 X2

x-intercept (-3, 0), y-intercept (0, —2)

i)
|

34. Find the slope, y-intercept, and graph. y = -x m = -1, b L S
3 :\\ 3 &
y-intercept (0, 0) o
39. Write slope-intercept form, find intercepts, and graph.
4 2x-5y =-15
2 -5y =-2x -15
_5
» y=53x+3
-6

35. Write slope-intercept form, find intercepts, and graph.

2X+y=5y=-2x+5

x-intercept (5, 0), y-intercept (0, 5) 2

A 40. Write slope-intercept form, find intercepts, and graph.
IE\!.\ ; 3x-4y =8
\ dy =-3x 48y =
36. Write slope-intercept form, find intercepts, and graph. §4 X -2
X-y=4y=x-4

x-intercept (4, 0), y-intercept (0, —4)
y x-intercept (g, O), y-intercept (0, -2) 3

1=

/"
—_—a

37. Write slope-intercept form, find intercepts, and graph. af
4x+3y-12=0 | .:: /
3y =-4x +12 A /” 4k
i : L
y=-3x+4 aF

x-intercept (3, 0), y-intercept (0, 4)
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41. Write slope-intercept form, find intercepts, and graph.
X+2y=6
y=- l2 X +3

x-intercept (6, 0), y-intercept (0, 3)

i i i 2 E (4]

-C"h.'.

42. Write slope-intercept form, find intercepts, and graph.

1
x-3y=9 y=3x3

x-intercept (9, 0), y-intercept (0, —3)

TR SRS S5 T AT T T O
-4 -~ =] /-




43.

44,

45.

46.

47.

48.

49.

50.

159 Chapter 2 Functions and Graphs
FindRthddfegration.

Usey=mx+b withm=1, b=3.
y=Xx+3
Find the equation.

Usey=+mx bwithm=-2,b=5.

y=-2x+5
Find the equation.

Use y = mx + b withm =4§, b =lz.

y=43x+12

Find the equation.

Usey=mx+bwithm=-g3,b=4§.

y=-23x+43

Find the equation.
Usey=mx+b withm=0, b=4.
y=4

Find the equation.

Use y = +mx bwithm=l2, b=-1

y=12 x-1

Find the equation.
y-2=-4(x--(3))y-2=-4x-12 y =-4x-10

Find the equation. y +1=-3(x +5) y = -3x -

Section 2.3 159

51. Find the equation.

m=--41-13=-34=-43
3
y-1=-4"(x-3)y=-43x+94 +44y=

43 % +134

52. Find the equation.

m = -82—(6)5=--23 = 23

y--(6)=2305) y + 6 = 23 %103

y=23x-103-6y=23

x- 283

53. Find the equation.

y-11=125 (x-7)y 11 =125 x- 845
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FindRthddfegration.

y =125 x - 845 + 555
=125x-295
54, Find the equation.

M =--3--4-(5)6_=:210 =5

y -6 = -5(X +5)
y -6 =-5x -25

y=-5x-25+6y =-5x-19

55. Find the equation. y = 2x + 3 has slope m =

Section 2.3

160
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FindRthddfegration.

56. Find the equation. y = -x +1 has slope m = -
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FindRthddfegration.

57. 61. Find the equation.

1

A 1
y=- 43—x +3hasslopem=-4. y = 2x-5 has perpendicular slope m =-2 .

=- 3 1 3 1 3
y-yi 45(x-x1)  y-yi=-T2(X-Xa))y-2=-47(x+4) y+4=-"2(x-3)y-2=-4
1. .3 4 1. .5
X-3 Y+4=-"2X+27y=-4x-1 y=-"2X-27
2
58. Find the equation. 3

a2

62. Find the equation. y = 3 x-1 has slope m =
3 has perpendicular slope m =1.

3. y=-+X

yy
y-y1=23(x-x1)  y-2 ==11((Xx_+5x1))
y+5 =230+ ) y -2y "= xx "+57
Z
y,SS_5x,2 63. Find the equation.
2z -_ 3 3
y=73 X3 y 4= x +1 has perpendicular slope m = 3

59. Find the equation. y - y1 = 43(x -x1)

2X -5y =2
4
Sy =-2x+2 y-0=3(x+6)
2.2 2 4
y =5 x- "5 has slope m = 3 y=3x+8
y-yi= Z5(x-x,) 64, Find the equation.
=x
y-2 5 -5 3x-2y=5
-2y =-3x +5
y2_25x2

y - 23—x ) 25 has perpendicular slope m = -

i 2

(L]

y=35XYy-yi=-23(x-x1)
60. Find the equation.

x+3y =4 y-4=-23(x+3)3y=-x+4



Find the equation.

1.4 1 2
y=-"3x+-3 hasslopem=-3" y=-3x+2
1 1 1
y-yi1=- 3(X-x1) y+1=-3(x +3)y +1=- 3x-1
y=-1x-2
65. 3
-x-4y = 6
4y =x+6

y=- l4 X- 23 has perpendicular slopem =4 .y
-y1=4(x-Xx1) y-2=4(x-5)y -2 =4x -20 y = 4x -18

66. Find the equation.
5x-y=2
-y =-5x+2

1
y = 5x -2 has perpendicular slope m=-5.y -y;

1 L 1
=-5(X-X1) y+2=-5(x-10)y +2 = -5 X + 2

1
y=-5X
67. Find the zero of f. fx() =3x -12
3x-12=0
3x =12 x
=4

The x-intercept of the graph of f ()x is (4, 0).

Xmin = 004, Xmax = 6, Xscl=2,
Ymin=012.2, Ymax=2, Yscl=2
68. Find the zero of f. fx() =-2x -4

-2x-4=0
2X=4x=

2
The x-intercept of the graph of f ( )x is (-2, 0).

Section 2.3

Xmin = 004, Xmax = 6, Xscl=2,
Ymin=012.2, Ymax=2, Yscl=2

69. Find the zero of f.

fx()=l4x+5

The x-intercept of the graph of f ()x is (-20,0).

¥

Xmin =-30, Xmax = 30, Xscl = 10,

Ymin=-10, Ymax = 10, Yscl =1

70. Find the zero of f.
1
fx()=-3x+2
-l3x+2=0
-13x=-2x

=6

The x-intercept of the graph of f ()x is (6,0).

163
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71.

Chapter 2 Functions and Graphs
Find the equation.

Xmin =02, Xmax =8, Xscl =2,
Ymin=06, Ymax =38, Yscl =2
Find the slope and explain the meaning.

1505 — 14482
m= 28—-20 =2875

The value of the slope indicates that the speed of
sound
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in water increases 2.875 m/s for a one-degree Celsius
increase in temperature.
72. Find the slope and explain the meaning.

A0 —10
m=10H1—-25=04

The value of the slope indicates that the file is being
downloaded at 0.4 megabytes per second.

73. a. m= 2
H c()-20 =1(c -12)
Hc()=c+8

b. H(19) = (19) +8 =27 mpg

A3 0 —1(H% ]
74. a. m= 2011—27F =-35.8

C t()-864.9 = -35.8(t -2011)

Ct() =-35.8t + 72,858.7

b. 750 =-35.8t + 72,858.7
-72,108.7 = -35.8t
20142 »t

The debt will fall below $750 billion in 2014.
FL6,500 2749 200
75. a. m= 2020 —20110 =3730
N t()-279,200 = 3730(t -2010)

N t( ) = 3730t -7,218,100

b. 300,000 = 3730t -7,218,100
7,518,100 = 3730t
20156 » t

The number of jobs will exceed 300,000 in 2015.

2200 — 21540
76. a. m= 15-20 =-10

T t()-2200 = -10(t -15)
Tt() =-10t + 2350

b. The value of the slope means that the temperature

is decreasing at a rate of 100F per minute.

c. T(180) =-10(180)+ 2350 = 550°F

77.

78.

79.

80.

81.
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After 3 hours, the temperature will be 550 00F.
2400 184
a. m= [&=16 =30

B d( )-180 = 30(d -16)
B d() = 30d -300

b. The value of the slope means that a 1-inch
increase in the diameter of a log 32 ft long results in an
increase of 30 board-feet of lumber that can be

obtained from the log.
c. B(19) =30(19)-=300 270 board feet

1640 — 8010

a m= GO—40h =42

E T()-800 = 42(T -40)
E T() = 42T -880

b. The value of the slope means that an additional 42
acre-feet of water evaporate for a onedF increase in

temperature.
c. E(75) =42(75)-=880 2270 acre-feet

Line A represents Michelle.
Line B represents Amanda.
Line C represents the distance between Michelle and
Amanda.
1 4

a. Mag=§—i =-47F

| . 4 3

b. mag = R—;= AFMpe=-5 5 -=
9"F
The temperature changed most rapidly between points
D and E.
c. The temperature remained constant
(zero slope) between points C and D.

HOLS 14945
a.m= [—65 »-0.9323

y -805 = -0.9323(x -0)
y = -0.9323x
+80.5

b. y=-0.9323(25) +80.5 =57.19 » 57 years
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75.5-17.2

82. a.m= 065 »-0.8969

y-75.5=-0.8969(x-0)y = -
0.8969x + 75.5

b. y = -0.8969(25) + 75.5 = 53.08 » 53 years

83. Determine the profit function and break-even point.

P x() = 92.50x -(52x +1782)
P X() = 92.50x -52x -1782 P x( ) =
40.50x-1782

40.50x-1782=0

40.50x =1782
1782
X 4050 =

X = 44, the break-even point

84. Determine the profit function and break-even point.

P x() =124x -(78.5x +5005)
P x() =124x -78.5x -5005 P x(
) = 45.5x -5005

45.5x-5005 =0
45.5x = 5005

A0S
x 435 =

x =110, the break-even point

85. Determine the profit function and break-even point.

P x() = 259x-(180x +10,270)
P x() = 259x-180x-10,270 P x( ) =

79x -10,270
79x-10,270=0
79x =10,270
10k 270
X 79 =

x =130, the break-even point

86. Determine the profit function and break-even point.

87.

88.

89.

90.
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P x( ) =14,220x -(8010x +1,602,180)

P x( ) =14,220x -8010x -1,602,180 P x(
) = 6210x -1,602,180

6210x -1,602,180 = 0

6210x =1,602,180

1602, 180
X o210 =

X = 258, the break-even point
a. C(0) =8(0)+275 =0+ 275 = $275

b. C(1) =8(1)+275=8+275=$283

c. C(10) = 8(10)+ 275 = 80+ 275 = $355

d. The marginal cost is the slope of C x( ) = 8x + 275,
which is $8 per unit.

a. R(0) =210(0) = $0

b. R(1) =210(1) = $210

c. R(10) = 210(10) = $2100

d. The marginal revenue is the slope of R x( ) = 210x,

which is $210 per unit.

a. Ct() =19,500.00+6.75t
b. Rt() =55.00t

c. Pt()=Rt()-Ct()
P t( ) = 55.00t -(19,500.00+ 6.75 )t
P t( ) = 55.00t -19,500.00-6.75t
P t( ) = 48.25t -19,500.00

15, 500,00
d. 48.25t=19,500.00t= 48.25

t = 404.1451 days » 405 days

m = 117,500 —
=19,500 3000 =6.5

35,000 32,00098,000

a. P s()-98,000 = 6.5(s-32,000)
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P s() = 6.55-208,000+ 98,000

P s() = 6.55-110,000
b. P(50,000) = 6.5(50,000)-110,000

=325,000-110,000
=$215,000

C. Let6.5s-110,000=0. Then
6.5 =110,000

1143, 400M3
S n3

=»16,924 subscribers

91. The equation of the line through (0,0) and P(3,4) has

3
slope 3.

The path of the rock is on the line through P(3,4) with
3

slope -4, 50 y -4 = - 43(:3). y -4 = - 43X
+94y=-43x+94+4y

=-43 X + 254

The point where the rock hits the wall at y = 10 is the point

of intersection of y =~ 43x + 224 and y =10.

- 43 x+254=10
-3x+25=40
-3x =15
x = -5 feet

Therefore the rock hits the wall at ( 5-, 10).
The x-coordinate is 5.

Section 2.3 167

20
15
16

TN
1@ '\_éafb\\za

-15

92.The equation of the line through (0,0) and

P(1/;, 1) has slope %5

e
The path of the rock is on the line through P( 15,
1) yithslope -15s0 /[
y-1= 15(x- 26) y -1= - 15x +15 y = -
15x*/+TS+1 y =-15x +16
The point\/);mpact with the wall at y = 14 is the point of

intersection of y = - 15x Jlgand y=14

intersect.

- 15x +16 =14
15x\4>-2

2
X= UE » 0.52 feet \/—

Therefore, the rock hits the wall at ¢geeae 215, 14

O+

The x-coordinate is\/ﬁ or approximately 0.52.

28
15

e 1/‘_ e
-18 \4&13 24

93. Find a.
fa()=2a+3=-1
2a=-4 a=-2
94. Find a.
fa()=4-3a=7

-3a=3 a=-1
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95. Find a.
f a()=14a=3

1
4a=2 =2

a
96. Find a.

fa()=%%2=4

2a=2

3 a
-2( )28
a=3

97. a. h=1s0

Q(1+h, 1[ + h]? +1) = Q(2, 22+1) = Q(2, 5) m =

Q(1+h, 1[ +h]? +1) = Q(1.1,1.12+1) = Q(1.1, 2.21) m

2.211.112=0.210.1=21

c. h=0.01s0

Q(L+h, 1[ +h]?+1) = Q(1.01,1.012+1)

= Q(1.01, 2.0201)

m = —  2.02011.0112=0.02010.01=2.01

d. As h approaches 0, the slope of PQ seems to be
approaching 2.

e. xi==1,y12,x=+1

hy, 2=++[1  h]?1

m = yx& - xy15= [TFIRFI2R+)-1-1 2 = (1+_2h +hh?)
+1-2

N

h+hh2=2+h

Section 2.3

98. a. h=1,s0

Q(2- +h,9--[2+h])=Q(2- +19--[ 2+1)P

=Q(1-,8)
m = 18(2)5 =13=3
b. h=0.1s0
Q(2- +h9- [ 2+h]»)=Q( 2-
+0.1,9- -[ 2+0.1 )12 =Q(
1.9,5.39)-

m=-1.95.39---(2)5=0.390.1=3.9
c. h=0.01s0

Q(2- +h,9-[ 2+h]D)=Q(2-  +0.01,9--[ 2+0.01 )2

=Q( 1.99,5.0399)-

5.03991.99 (2)5
3.99

=0.03990.01 =

d. As h approaches 0, the slope of PQ seems to be
approaching 4.

e. X1=-2,y1=5,%x2=-2+hy, 2=9—-[ 2+|‘|]2

9—|—244 -5
m=yx22--xyin={ 2 1 [ 2). +h--

= 9-(4-4hh+.h)-5

= 4h-h h?= 4-h

99. The slope of the line through (3, 9) and (x, y) is152 ,

S0 yx -39 =152 .

Therefore

2(y -9) =15(x-3)

168
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2y -18 =15x-45
2y -15x +27 =0
2x2-15x+27 =0 Substituting y = x?

i
(2x-9)(x-3)=0x=2 or x=

3

2

Ifx=92, y=xz=(gz) =ﬂ4(gz,&4).
Ifx=3, y=x2=(3)>=9@(3,9,) but this is the

point itself. The point (9—, &) is on the graph of

2 4

y = x2,and the slope of the line containing (3, 9) and

(o.81) is15
2 4 2

100. The slope of the line through (3, 2) and (x, y) is
83, s0 yx--32 = 83.

Therefore
8(y -2) = 3(x -3).
8y -16 =3x-9
8y =3x+7

\{?—xﬁ =3x+7 Substitutingy = vx+1
(8\4 +1)2=(3x +7)2
64(x +1) = 9x?+ 42x + 49
64X + 64 = 9x2+ 42X + 49
0 =9x2-22x -15

0 = (9x +5)(x-3) x

=9 or x=3|fx=-';_J,

Xx+1= Y-95+99

Section 2.3 169

=‘[¢= 232-( 95.23)

VA

4=209(3,2,) but



170 Chapter 2 Functions and Graphs Section 2.3 170

this is the point itself. 7. Find the equation. fx()=0
X2 -
. . x-12 =
The point ( 95, 23) is on the graph of y = x+1, and 2x + 33yy == -5 2x +5 the slope of the -
0 (x +
3)(x-4)
2
line containing (3, 2) and y=-23x+53hasslopem=-3 =0
x+3=0
('95, Z3) is 83. y-y1=-23(x-x1)
X-4=0x
Mid-Chapter 2 Quiz y(1) 2(x -3) =3x=4
1. Find the midpointand length. - - =-3 6. Find the
slope.
2
M = ggeae-32+1, 4-2 2+:¢6++ = égcae-22 , 226+++p=-(1,1) y+1=-3x+2
. m = 3-- -2( 2)-
£ 8=-510=-12
y= 3 x+1

TP THZar= [FFer N (2x +1)(x -1)
3

= 16\7_36 =52 g:x( ) =-x +1 has y-intercept (0, 1). =2 13

0

X=-x=1
2. Find the center and radius.
P5. x2+3x- =2
X2+y2-6x+4y-2=0
0 x = -
X2-6Xx  +y2+4y =2
) ; i ) 3 V3’ -40)2)
X“-6X +9+y +4y +4=2+9+4 2(1)
2 2
(x-3) +(y +2) =15 Prepare for Section 2.4
center (3, -2), radius V15 2 :

P1.3x +10x-8 = (3x -2)(x + 4)

3. Evaluate.
2 P2.x2-8x =x2-8x +16 = (x -4)> fx() = x -6x +1
f(-3) (=-3)2-6(-3)+1= 9+18+1= 28 P3.f(3)- =2(3)-2-5(3)- -7
=18+15-7
4. Find the domain.
=26
For f (X) = 2- X, the domain is (-¥, 2]. P4. 2x2-X =1

5. Find the zeros of f for f X( )=x2-x-12. 2x*-x-1=0

[y [
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P6. 53 = -16t2+ 64t +5
16t2-64t + 48 = 0 t2-
4t+3=0
(t-1)(t-3)=0t
=1,3

Section 2.4 Exercises

© o N o gk~ w D RE
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Write in standard form, find the vertex, the axis
of symmetry and graph.

fx()=(+4)x+1
= (X2 +4x +4)+1-4
=(x +2)%-3  standard form, vertex

(02, O3), axis of symmetry x = 02

s

ITa
10.  Write in standard form, find the vertex, the axis

of symmetry and graph.
fx()=(x>+6)x-1
=(x2+6x+9)--1 9
= (x+3)?-10  standard form, vertex

(03, 010), axis of symmetry x = O3

Section 2.4 171

-3, -1y Tl

11.  Writein siandard form, find the vertex, the axis
of symmetry and graph.

fx()=(x*-8)x+5
= (x?-8x +16)+5-16
= (x -4)?-11  standard form, vertex

(4, O011), axis of symmetry x = 4

i

12. Write in standard form, find the vertex, the axis

of symmetry and graph.
fx()=(x*-10)x +3
= (x2-10x + 25)+ 3-25

=(x-5)?-22 standard form, vertex (5,

Ooo), axis of symmetryx =5

13.  Write in standard form, find the vertex, the axis
of symmetry and graph.

fx()=(x%+3)x+1

= (x2 +3X + 94)+1_94
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=(X+2§)2+44-Q4
2

= (x + 2§) - 45 standard form,

16. Write in standard form, find the vertex, the axis

3 of symmetry and graph.
vertex ( 23, ) 45), axis of symmetry x = -2

fx()=-x2-2x +5

=-(x2+2)x +5
- = -(X2+ 2x +1)+5+1
14.  Write in standard form, find the vertex, the axis = (x+1)2+6  standard form, vertex
of symmetry and graph.
(01, 6), axis of symmetry x = 01
fx()=(C+7)x+2
v
= (X2+7x+@4 )+2—@4
17.  Write in standard form, find the vertex, the axis
=\X+72)2+84-494
of symmetry and graph.
7 41
= (x + 2) -—=4 standard form, Fx()=-3x2+3x+7
2
- =-3(-1)x+7
vertex ( Z2 - ﬂ4 ) axis of symmetry x = )

= .3(x2 SIX + l4)+ 7+ 4§
2

)= 3x - 12+ ( 284 + 43
15. Write in standard form, find the vertex, the axis

2
of symmetry and graph.

1 31
= - - f ,
fX() = X2+ 4% +2 3(X 2) +°74  standard orm

=-(X2-4 )X + 2

WA

= -()(2 AX + 4)+ 2+ 4 vertex

1= =

] —), axis of symmetry x
=-(x-2)?+6 standard form, vertex (2, B

6), axis of symmetry x = 2
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18.  Write in standard form, find the vertex, the axis
of symmetry and graph.

fx() =-2x2-4x +5

=-2(x2+ 2 )x +5
= -2(X2+ 2X +1)+5+ 2
=-2(x +1)>+7  standard form, vertex

(01, 7), axis of symmetry x = 01

19. Find the vertex, write the function in standard
form.

X =-2ab =2(1)10 =5
y =1 (5) = (5)*10(5)
=25-50 =-25
vertex (5, -25)
2
fx() = (x-5) -25

20. Find the vertex, write the function in standard
form.

x=-2ab=2(1)6=3y
=1 (3) = (3)*-6(3) =
9-18=-9

vertex (3, -9)

2
fx() = (x-3) -9

21. Find the vertex, write the function in standard
form.

X =-2ab =2(1)0 =0

22.

23.

24,

25.

Section 2.4

y =f(0) = (0)2-10 =-10

vertex (0, -10)

fx()=x2-10
Find the vertex, write the function in standard
form.

X =-2ab=2(1)0 =0

y=f(0)=(07-4=-4

vertex (0, -4)

fx()=x%-4
Find the vertex, write the function in standard
form.

X= :2ab_= 2( 1):-6 = -:26_= 3

y=f(3)=-(3)%+6(3)+1
=-9+18+1
=10
vertex (3, 10)

fx() =-(x -3)2+10

Find the vertex, write the function in standard
form.
x=-2ab=2(1)--4 =--24=2

y=1(2) =-(2)*+4(2)+1
=-4+8+1
=5
vertex (2, 5)
fx()=-(x-2)?+5

Find the vertex, write the function in standard
form.

173
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x=-2ab=2(2)3 =43

y=1(43) =2(43)2-3(43)+7
2( )16 47

=98-94 +7=98-188 + 568

q

vertex (3 4l

4 8

f(x) = 2(x -43)2 +478

26. Find the vertex, write the function in standard

form.

x =-2ab =2(3)10 = 106 = 53

gt (55) =5(55)aofS5)eo

=3(&9 )-@3+2

=253 - 503 +2 =253 - 503 + 63

vertex (—3 -193 )

f(x) = 3(x -53)2-@3

27. Find the vertex, write the function in standard

form.

Section 2.4

x=-2ab=2(4)-1 =81

y= f(18) (18)2+(18)+1

- 4(6al )+l 1

=-161 +18 +1=-161 + 162 + 1616

vertex (l, ﬂ)

8 16

f(x) = —4(x —18)2+£16

174

Find the vertex, write the function in standard

form.

x=-2ab=2(5)6=-610=-53y="

() -sl57) o()es

- 5( )25% 1854 3

=-95+185+3=-95+185+155
24

=3

vertex ( 53 245 )

109 =5(x+5%) +s
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29.  Find the range, find x.
fx()=x2-2x-1
=(x2-2)x-1
= (x2-2x +1)-1-1
=(x-1)%-2

vertex (1, 02) The y-value of
the vertex is 02.

The parabola opens up since a = 1> 0.

Thus the range is {y )L 2.}
30.  Find the range, find x.
fx()=-x*-6x-2

=-(X2+6)x -2
=-(x?+6x +9)-2+9
=-(x+3)2+7

vertex (03, 7)
The y-value of the vertex is 7.

The parabola opens down since a = 01 < 0.

Thus the range is {y >L £7.}
31.  Find the range, find x.

fx()=-2x2+5x -1
- 2(xe-2%x)1

el ) s )

= -2(x-4§)2-§8 + 258

32.

34.

Section 2.4

=-2(x-4§)z+g8

vertex (5, 1_)

8

o

17
The y-value of the vertex is & .

The parabola opens down since a = 02 < 0.

‘ 1?}
Thus the range is {yy£ BRI
Find the range, find x.

fx()=2x2+6x-5

=2(2+3)x -5
-2 ) 52( )%
= 2(x + 23)2-m2 -92

= 2(x + 23)2@2

vertex ( 23 E2 )

_
|z

The y-value of the vertexis -

The parabola opens up sincea=2 > 0.

u}
Thus the range is \yy 2 J°

Find the real zeros and x-intercepts.

fx() =x2+2x -24 = (X + 6)(x-4)

X+6=0x-4=0x=-6x=4

(6,0) (4, 0)-
Find the real zeros and x-intercepts.

175
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fx()=-x2+6x+7
=-(x?-6x -7)
=-(x +1)(x -7)

X+1=0x-7=0x=-1x=7
(1,0) (7, 0)-

35.  Find the real zeros and x-intercepts.
fx()=2x2+11x +12 = (x + 4)(2x + 3)

X+4=0 2x+3=0

ok Jled

X =-4 X=-
3
( 41 0) i (_?1 O)
36.  Find the real zeros and x-intercepts.

fx() = 2x%-9x+10
=-(x 2)(2x-5)

"

[

X-2=02x5=0x=2x=

(2, 0) (? o)

37.  Find the minimum or maximum.
fx() = x> +8x
= (x?+8x +16)-16
= (X + 4)2-16

minimum value of —16 when x = 04
38. Find the minimum or maximum.

fx() =-x2-6x
=-(x2+ 6 )x
=-(x*+6x+9)+9
=-(x+3)2+9

maximum value of 9 when x = O3
39. Find the minimum or maximum.

fx()=-x2+6x+2

Section 2.4

=-(X2-6 )X +2
=-(x?2-6X + 9)+ 2+ 9
=-(x-3)2+11

maximum value of 11 whenx =3

40.  Find the minimum or maximum.
fx() =-x2+10x-3
=-(x?-10)x -3
= -(x2-10x + 25)-3+ 25
=-(x-5)%+22

maximum value of 22 whenx =5
41. Find the minimum or maximum.
fx()=2x2+3x+1
= 2(x2+ 23—x)+1
= 2(xz +23 X+ 169_)+1—2( )169

=2(X+4§)2+§8-§8

= 2(x +4§)2-18

L
minimum value of -% when x =

42. Find the minimum or maximum.

fx()=3x2+x-1
=3(x2+13 x)-l

-3(x2+13x +361 )-1:3(361)

-3(x+16)2-1212 121

176
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= 3(x +16)2-12§

13 1
minimum value of -12 when x = -0
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43. Find the minimum or maximum.
fx()=5x2-11

=5(x?)-11

=5(x -0)2-11

minimum value of —11 whenx =0

44.  Find the minimum or maximum.
fx()=3x2-41
= 3(x?)-41
= 3(x-0)2-41
minimum value of -41 whenx =0

45, Find the minimum or maximum.

FxX() = - 22 x2+ 6x 417
1 ..
=-72 (x*-12 )x +17

=1y (x2-12x + 36) +17+18

1
-2(x -6)2+ 35

maximum value of 35 when x = 6

46. Find the minimum or maximum.

Fx()=-43%-25x+7

= -4§(x2+ 158_x)+ 7
= -4§(x2+ 158 x + 225&)+ 7+754

2

- -4§(x + 154_) +52975

4
maximum value of @75 =7 75é whenx=-1%
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47.  At()=-4.9t%+90t+9000

Microgravity begins and ends at a height of 9000
m.

9000 = -4.9t2+ 90t + 9000
49t 90t = 0
t(4.9t-90)=0
t=049t-90=0t=0t-=

4.990 »18.4

The time of microgravity is 18.4 seconds.
48. ht() 4.9t +12.8t

0=-4.9t+12.8t
0=1t(-4.9t+12.8)t=0-4.9t
+12.8=0

12,8

t=0t =» o 26
The ball is in the air 2.6 seconds.

9. hx()=-6432+27 = 643 (x-0)2+ 27

a. The maximum height of the arch is 27 feet.
b. h(10) =-643 (10)2 + 27
=
=-£4(100)+ 27
s
=-16+27
=-1675 + 43216

=35716 = 22165 feet

c. hx()=8=-643x2+27

3
8-27 = -6 X2
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50.

51.

Chapter 2 Functions and Graphs
3
-19 = -fid x?
64(19)- =-3x2
64 1Y)
3 o=x2
64(19
=X
-3
819 3
3 =X
857
3 =X
20.1» x h x() =8 when x »
20.1 feet
I +w =240
a. w=240-
b. A=1(240-1)
A = 2401 -I?
c. A=-1?+240I
A =-(12-240)I

A = -(12-2401 +120 )2 +120?
A = (1 -120)? +120?

Thus I =120 and w = 120 produce the greatest area.
a. 3w+ 21 =600

3w =600-2l w =

6003-21

b. A=wl

_[s00—21
II 3. .I

— 200 — =
AT TR

[ F 300
( jl |

(2 =300 +150")+15,000

'.nllla..'l ik |
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In standard form,

-

=
-
-1

A =-3(1 -150)2+15,000

The maximum area of 15,000 ft? is produced

when
G — 2{1500)
|=150 ftand the widthw = =100 ft.
52.  a. Find the temperature for maximum

surviving larvae.

N t( )=-0.6t2+32.1t-350

=-0.6(t2 -32.10.6 t)-350
=-0.6(t2-53.5 )t -350
=-0.6[ 2-53.5t+(26.75) ]2-350+0.6(26.75)2

=-0.6(t-26.75)2+79.3375
»-0.6(t-27)% +79

The maximum number of larvae will survive at
270C.

b. A maximum of 79 larvae will survive.

c. Nt()=0=-0.6t2+32.1t-350

=:32.1Ex/(%2.1) 2 = 4(6:6)(350)
2(6:6)

_ —32.1V1030.41—840

—1.2
(= =321 V10041 ,, =321 13

t

t

—1.2 —1.2

t=-32.1-1.2+13.8 or t=-32.1-1.2-13.8

=15.25 »15 =38.25» 38

Thus the x-intercepts to the nearest whole number
for N(t) are (15, 0) and (38, 0).
d. When the temperature is less than 150C or

greater than 380C, none of the larvae survive.
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53. a. Tt()=-07t%+ 9.4t +59.3 = -0.7(t2 . %0.7

t)+59.3

-07(e-%71)s503

= -0.7=¢ccect? - 9—47 t o+ éééﬂ7

UlG26+++6++59.3+ 0.7 éééﬂ7 aui? » -0.7(t -

477 ) + 0,857

2

»07(1672) +a1

The temperature is a maximum when t = &7 _ 6 72

5

hours after 6:00 A.M. Note : (60 min) » 43 min.

Thus the temperature is a maximum at 12:43 P.M.

b. The maximum temperature is approximately 91 OF.

54.  ht()=-9.8t2+100t
ht() =-9.8(t2-10.2)tht() = -
9.8(t-5.1)2+ 254.9

The maximum height is 255 m.

8286
55. t=-2ba=-"_ 2(279.67) =0.14814

E(0.14814) =-279.67(0.14814)2+82.86(0.14814)
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» 6.1
The maximum energy is 6.1 joules.
56.  hx()=-0.0009x*+6
h(60.5) = -0.0009(60.5)?+6 » 2.7
Since 2.7 is less than 5.4 and greater than 2.5,
yes, the

pitch is a strike.

57. a. Ev()=-0.018v2+1.476v +3.4

= —0.018(v2 -1.4760.018 v)+ 3.4

=-0.018(v2-82 )v + 3.4

= -0.018(V? -82v + 41%)+ 3.4+ 0.018(41)°
= 0.018(v -41)2 + 33.658

The maximum fuel efficiency is obtained at a
speed of 41 mph.

b. The maximum fuel efficiency for this car, to
the nearest mile per gallon, is 34 mpg.

58.  hx()=-0.0002348x2+0.0375x

. ~ (.2 00378 1
= lJ.lJU[Lﬁ-J-HI_JL TR |

200375 1 00375

0.0002348¢cearcX -0.0002348 X+E66€2
0.00023480U0U2+@+0+

+0.0002348¢é6&¢&12 0.0002348- 0.0375 uud2

»-0.00023482e¢¢cex2-0.00023480.0375 X+EEE12 0.0002348-
0.0375 UaG26+++9+1.5

The maximum height of the field, to the nearest
tenth of a foot, is 1.5 feet.
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2 2(0.2) =740 64. Px()=Rx()-Cx()
= x(210-0.25 )x -(78x + 6399)

59. -2ba=-

R(740) = 296(740)-0.2(740)?=109,520
(740) (740)-0.2(740) =-0.25x2+132x -6399

Thus, 740 units yield a maximum revenue of $109,520.

e

132
-2ba=- 2(0.25) = 264

60. -2pa=- 2(06) =675 P(264) = -0.25(264)2+132(264)-6399
R(675) = 810(675)-0.6(675)2= 273,375 = $11,025, the maximum profit
Thus, 675 units yield a maximum revenue of $273,375. The break-even points occur when P(x) = 0.
1.7 Thus, 0 =-0.25x?+132x-6399
61. -2ba=- 2(0.01) =85 ,
(= =132 E\/:|.32 =4(6.25)(6399)
_ ) 2(6:25)
P(85) = -0.01(85)2+1.7(85)-48 = 24.25
_ —1322/11025
Thus, 85 units yield a maximum profit of $24.25. —0.5
62. -2ba 2¢cexc-1.6814,0001 ++p06+=11,760 — —1.?:20 : =54 or x=474

) The break-even points occur when x = 54 or x =

474,
P(11,760) = - (11,760) 14,000+1.68(11,760)-4000 65. 1_et X = the number of people that take the
- our.
=5878.40 a. Rx() =x(15.00+0.25(60- x))
Thus, 11,760 units yield a maximum profit of $5878.40. =x(15.00+15-0.25 )x
63.  Px()=Rx()-Cx() = -0.25x2+30.00x

=x(102.50-0.1 )x -(52.50x +1840) b. Px()=Rx()-Cx()
. Px()=Rx()-Cx

= -0.1x2+50x -1840
= -(0.25x2+ 30.00 )x -(180+ 2.50 )x

The break-even points occur when R x() = C x()
=-0.25x%+ 27.50x -180

or P(x) = 0.
TS0
Thus, 0 = -0.1x2 +50x -1840 c. -2ba=- 2(0.25) =55
—co=/502—

x="2 50 2645?1)(1&10) P(55) = -0.25(55)2+ 27.50(55)-180 = $576.25

— —50[=V1764 d. The maximum profit occurs when x = 55

—0.2 tickets.

= :590%42 66.  Let x =the number of parcels.

X=40 or x =460 a. Rx()=xp=x(22-0.01)x =-0.01x?+ 22x

The break-even points occur when x = 40 or x = 460. b. Px()=Rx()-Cx()
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=-(0.01x2+ 22 )x -(2025+ 7 )x

=-0.01x?+15x -2025

15

c. -2ba=-""2(0.01)=750

P(750) = -0.01(750)2 +15(750)-2025 = $3600
d. p(750) = 22-0.01(750) = $14.50

e. The break-even points occur when R x( ) =C x( ).

-0.01x%+ 22x = 2025+ 7x
-0.01x2+15x -2025 =0

(15) \/152 — 4(6:01)(2025)
2(6:01)

x = 150 or x = 1350 are the break-even points. Thus the
minimum number of parcels the air freight company
must ship to break even is 150 parcels.
67.  Let x = the number of $0.05 price reductions. Then
the price per gallon is

p x() = 3.95-0.05x
The number of gallons sold each day is
g x() =10,000 +500x

Then the revenue is
R x() = (3.95-0.05)(10,000x +500 )x

= -25x2 +1475x +39,500
The cost is
C x( ) = 2.75(10,000 +500 )x = 27,500 +1375x
The profit equals revenue minus cost.
P x()=Rx()-Cx()
=-25x2+1475x+39,500-(27,500+1375 )x

=-25x2+100x+12,000

68.

69.
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The maximum profit occurs when

1004}
X=-2ba=-""_ 2(25)=2

The price per gallon that maximizes profit is
p(2) = 3.95-0.05(2) = $3.85

Let x = the number of $10 price reductions.
Then the price per ticket is

p x() = 390-10x
The number of tickets sold each day is
g x() =350 + 25x
Then the revenue is
R x() = (390-10 )(350x + 25 )x
= -250%% + 6250x +136,500
The cost is
C x() =150(350 + 25 )x = 52,500 +3750x
The profit equals revenue minus cost.
P x()=Rx()-Cx()
=-250x2+6250x+136,500-(52,500+3750 )x
=-250x2 +2500x+84,000

The maximum profit occurs when

2500

X =-2ba=- 2(250) =5
The price per ticket that maximizes profit is
p(5) = 390-10(5) = $340
ht() =-16t>+128t

124

a. -2ba=- 2( 16) = 4 seconds
b. h(4) =-16(4)2+128(4) = 256 feet

c. 0=-16t2+128t
0=-16 (tt-8)
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-16t=0 or t-8=0t=0
t=8

The projectile hits the ground at t = 8 seconds.

70.  ht()=-16t2+ 64t +80

a. -2ba=- 2(16) =2

h(2) = -16(2)2+ 64(2)+80
=144 feet

b. -2ba=- 2( 16)

= 2 seconds

c. 0=-16t%+ 64t +80
0 = -16(t?-4t -5)
0=-16(t-5)(t+1)t-5=0
or t+1=0
t=5 t=-1 No
The projectile has height 0 feet at t = 5 seconds.

71, yx()=-0.014x%+1.19x +5

-2@a=-L2(0.014)

= 425 y(425) = -0.014(425)
+1.19(42.5) +5

=30.2875

» 30 feet

72.  ht() =-6.6t2+ 430t + 28,000

-2ba=- 0 2( 6.6)
= 32.6 h(32.6) = -6.6(32.6)% + 430(32.6)+
28,000
= 35,0003.784

» 35,000 feet
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73.  hx() 0.002x?-0.03x +8 h(39) = -0.002(39)2 -
0.03(39)+8=3.788 >3
Solve for x using quadratic formula.

-0.002x2-0.03x +8 = 0
x> +15x—4000=0

= 15 0=/ (15)% = 4(1) (#000)
2(2)

_-15 (36,225

5 , use positive value of x

X » 56.2
Yes, the conditions are satisfied.

74. 4w+ 21=1200

21 =1200-

aw | =

12002-4w

| = 600-
2w
A =w(600-2 )w
A = 600w-2w?
A = -2w?+ 600w
A =-2(w?-300 )w
A=-2(w2-300w+150)2+2 150- 2
A =-2(w-150)2+ 45,000
12410 — A1 501}

Thus when w = 150, the length | 2
00 300.

Thus the dimensions that yield the greatest

enclosed area are w = 150 ft and | = 300 ft.

75.  Find height and radius.
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.
(]

The perimeteris48=nr+h+2r+h.

Solve for h.

48-wr -2r = 2h

e =

(48-mr-2r)=h
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76.

Chapter 2 Functions and Graphs

Area = semicircle + rectangle

A=12nr2+2rh

= l2 nrl+ 2r( )lz (48-mr-2)r

==2nr’+r(48-nr-2)r

= l2 7 12+ 48r -1t r2-2r2

1
= (’lnn- -2) r?+48r

=—( lz n—2) 2+ 48r

Graph the function A to find that its maximum occurs

when r O 6.72 feet.

Haxirurm N
n=h.7e1190z Y=igl.z0BEE

Xmin =0, Xmax = 14, Xscl =1 Ymin =
050, Ymax = 200, Yscl =50

1
h=2(48-nr-2)r

» l2 (48-1(6.72)-2(6.72))
» 6.72 feet
Hence the optimal window has its semicircular radius

equal to its height.

Note: Using calculus it can be shown that the exact

A8
valueofr=h=n-+4.

y=ax(-h>+ky=ax(-0>+6y=ax’+6

500 = a(2100)%+ 6

494 = a(2100)?
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494°= 3
2100

0.000112018 » a y =
0.000112018x2+ 6

Prepare for Section 2.5

P1.fx()=x2+4x -6

-2ba=-2(1)4=-2x=-
2

33 243
10
P2.1(3) = 2= =243

3 +1 f ( 3)- =
243
3) ]

24==24.3

3(

(3)-+1f(@3)=f(
3)-

P3.f(2)- =2(2)-3-5(2)- =-16+10=-6
£ (2) =-[2(2)° 5(2)] = -[16-10] = -6 f ( 2)- = - f

)

P4. f (2)--9(2)- = -( 2)?--[ 2+ 3] = 4-1=3f (1)- - o(
1)- =-( 1)?- [ 1+ 3] =1-2 = -1  (0)- g(0) = (0)2-[0+
3]=0-3=-3f(1)-g(1) = (1)2-[1+ 3] =1-4 = -3 f
(2)-9(2) = (2)>-[2+3] = 4-5 = -1

P5.-a+a=0, b+2b=b

2
midpoint is (0, b)

P6.-a+a=0, -b+b=0
2 2 midpoint is

(0, 0) Section 2.5 Exercises

1. Plot the points.
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¥

.Ci:' 5 3) Bi3. e
L L o O e e o
Al=h =3
» e e
2. Plot the points.
Va
AL — Ak
. - -
v.Y = . 2 x
Bi-4, -1 Ci4, -1)
3. Plot the points.
¥
. -
R-2.% | 42
L B o o S B o o
R{-2 -3) Ci2, -3
L ] .

4. Plot the points.

¥
. .
553 A5, D

et el
Bi-3. =31 [ Ci3.-3)
. o

5. Plot the points.

- .
Bi-4.3) Cid. 5
T —
X
H=4,-3] = A =5
. - L]

6. Plot the points.
Va

Al-5. 1
-

a1}
L]

s
G5, -1) 85 -1)

7. Determine how the graph is symmetric.

The graph is symmetric with respect to the origin. 8.

Determine how the graph is symmetric.

The graph is symmetric with respect to the y-axis.
9. Determine how the graph is symmetric. The graph is

symmetric with respect to the x-axis, the y-axis, and the

origin.

10. Determine how the graph is symmetric.
The graph is symmetric with respect to the x-axis.

11. Sketch the graph symmetric to the x-axis.

13.

14.

15.

16.

17.

18.

19.

20.

Section 2.5

Sketch the graph symmetric to the y-axis.

)

Sketch the graph symmetric to the y-axis.
v

Sketch the graph symmetric to the origin.

LX)

Determine if the graph is symmetric.
a. No
b. Yes
Determine if the graph is symmetric.
a. Yes
b. No
Determine if the graph is symmetric.
a. No
b. No

Determine if the graph is symmetric.

186
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21,

22,

23.

24,

25,

26.

27.

28.

29.

Chapter 2 Functions and Graphs

a. No

b. No
Determine if the graph is symmetric.

a. Yes
b. Yes
Determine if the graph is symmetric.
a. Yes
b. Yes
Determine if the graph is symmetric.
a. Yes
b. Yes

Determine if the graph is symmetric.
a. No
b. No

Determine if the graph is symmetric.

a. Yes

b. Yes

Determine if the graph is symmetric to the origin. Not
symmetric with respect to the origin since (-y) = -( x)+1

does not simplify to the original equationy = x +1.

Determine if the graph is symmetric to the origin.

No, since (- =--y) 3(x) 2 simplifiesto

(Oy) = O3x — 2, which is not equivalent to the original
equationy = 3x -2.
Determine if the graph is symmetric to the origin.

Yes, since (-y) = -( X)*- -( x) simplifies to -y = -x3 + x,
which is equivalent to the original equationy = x3- x.

Determine if the graph is symmetric to the origin.

Yes, since (-y) = - -( x)® implies

-y =x3 ory = -x, which is the original equation. 30.

Determine if the graph is symmetric to the origin. Yes, since

4

(-y) = {—x} is equivalent to the original

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Section 2.5 187

equationy = QX .
Determine if the graph is symmetric to the origin.

Yes, since (x)? + -( y)? =10 simplifies to the
original equation.

Determine if the graph is symmetric to the origin.
Yes, since (-x)2- -(y)? = 4 simplifies to the original
equation.

Determine if the graph is symmetric to the origin.

Yes, since -y = :l(lx sirnplifies to the original

equation.

Determine if the graph is symmetric to the origin.
Yes, since| —y| =| —x| simplifies to the original
equation.
Determine if the function is odd, even or neither.
Even since g(-x) =-( X)?>-7 =x2-7 =g x().
Determine if the function is odd, even or neither.
Even, since h(-x) = -( x)2+1=x?+1=h x( ).
Determine if the function is odd, even or neither.
Odd, since F(-x) = -( x)°+-(x)® = -

X5 - %3

=-F() X
Determine if the function is odd, even or neither.
Neither, since G(-x) ' G x() and G(-x) " -G x( ).

Determine if the function is odd, even or neither.
Even
Determine if the function is odd, even or neither.
Even
Determine if the function is odd, even or neither.
Even

Determine if the function is odd, even or neither.



188

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

Chapter 2 Functions and Graphs

Neither

Determine if the function is odd, even or neither.

Even

Determine if the function is odd, even or neither.

Even

Determine if the function is odd, even or neither.

Even

Determine if the function is odd, even or neither.

Neither

Determine if the function is odd, even or neither.

Neither

Determine if the function is odd, even or neither.

Odd
Sketch the graphs.

Wa

M+ 3 m

fx

Sketch the graphs.

W
3‘{.’; ) )

Sketch the graphs.
a. fx(+2)

Sketch the graphs.
a. gx(-1)

Section 2.5

53. Sketch the graphs.
a. y=-+x( 2) 1

54. Sketch the graphs.
a. y=fx(+3)+2

b. y=--fx(2) 1

At

4

=S4

55. a. Give three points on the graph. f x( + 3)

188
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56.

57.

58.

Chapter 2 Functions and Graphs

(2- -3,5) =~(5, 5)

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

(1-3,0)=-(2,0)
b. Give three points on the graph. f x()+1

(2-,5+1) =-(2, 6)

(0, -2+1) = (0, -1)
(1, 0+1) = (1,1)

a. Give three points on the graph. g x( -2)
(3- +2,-1)=-(1,-1)

(1+2,-3)=(3,-3)

(4+2,2)=(6,2)

b. Give three points on the graph. g x()-2
(3-,--1 2)=-(3,-3)

(1,-3-2)=(1,-5)
(4,2-2)=(4,0)
a. Give two points on the graph.
f(-x)
(-1,3)=(1,3)
(2-,-4)
b. Give two points on the graph.
-fx()
(1-,-3)
(2,-4)=(2,4)
a. Give two points on the graph.
-gx()
(4,--5)=(4,5)
(3-,-2)
b. Give two points on the graph.
9(-x)
(4-,-5)
(-3,2)=(3,2)

59. Sketch the graphs.
a. f(Ox)

60. Sketch the graphs.
a. Og()x

b. g(Ox)

61. Sketch the graphs.

62. Sketch the graphs.

63. Sketch the graphs.

a. 2()gx

Section 2.5
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a.
1
b. 2g()x 1
b. 4 f()x
¥
v
+ _Ir='%j{l1
NP AR N 4
64. Sketch the graphs. A N AA T
a. 2()fx i
67. Sketch the graphs.
a. f(2)x
y
DO e e ) e O =) =0 =0 _r.f*:‘—.'-_
1 |
b. 2f()x , Y S i
-6 2 2 6 ‘
1
b. f(l—x)
65. Sketch the graphs. 3
a. 3()hx v
P — 24— f(37)
1
e S S S T S S B S
-6 —2] 2 6 =
I
1 68. Sketch the graphs.
b. 2hx() a gl)2x
F
4 4
a4 |r=—;il:l:|
A AP A . T A
& s/ E*
-t

66. Sketch the graphs.
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72. Sketch the graph.

69. Sketch the graphs.
73. Sketch the graphs.

a. h()2x a y=-12jx()+1

¥}

70. Sketchthe graphs. b, y=2jx()-1a. j()2x

74. Sketch the graphs.

a. y=12hx( )-1
71. Sketch the graph.
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Ty

75. Graph using a graphing utility.

h
i ermiEed
-

el

F]

76. Graph using a graphing utility.

77. Graph using a graphing utility.

P1. (2x2+ 3x -4)-(x?+ 3x -5) = x> +1

N\ I

ot MUr) s 30t 4

M)« 4

80. Reflect the graph about the origin and then about

the y-axis.

81. Reflect the graph about the y-axis and then about

the x-axis.

82. Reflect the graph about the x-axis and then about the

origin.

Prepare for Section 2.6

P2. (3x%-x + 2)(2x -3) = 6x3-2x2 + 4x-9%%+ 3x -6

=6x3-11x%+
P3.f(3)a=2(3)a-5(3)a +2 7x-6

=18a2-15a+2
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P4. f (2+ h) = 2(2+ h)?-5(2+ h)+ 2
= 2h?+8h +8-5h-10+ 2
=2h%+3h
P5. Domain: all real numbers except x = 1
79. Reflect the graph about the y-axis and then about the P6.
2x-8 =0 origin. x=4

2 Domain: x >4 or [4, ¥)

193
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Section 2.6 Exercises

1. Evaluate.
(f+0)(2)- =1(2)- +9(2)-
=3+-(6)
=-3
2. Evaluate.
(f-9)(2)-=(2)--9(2)- =3-+
6)
=9
3. Evaluate.
(fg- )(2)- =1(2)- - 9(2)-
=3( 6)-
=-18
4. Evaluate.
_ f (2 f(2)-_
9 =9(2)
A
= fi= -
1
2
5. Evaluate.

o f[ (5]=qi7}=-2
6. Evaluate.f(4)=fg[()0]=3
7. Simplify.
f (2+h)=3@2+h)-4
=6 +3h-4
=2 +3h
8. Simplify.
f (2+h)=(2+h)?+1
=4 +4h+h%+1
=5+ 4h + h?

9. Perform the operations and find the domain.

Section 2.5 194

f x()+gx()=(x?-2x-15) + (x + 3)
= x2- x-12 Domain all real numbers f x()- g x()
= (x2-2x -15)-(x + 3)
= x2-3x-18 Domain all real numbers

fxgx()()=(x*-2x -15)(x + 3)
=x34+x2-21x -45
Domain all real numbers
fx()/gx()=(x*-2x-15)/ (x +3)

=x-5 Domain{xx| '-3}

10. Perform the operations and find the domain.

fx()+gx()=(x3-25)+-(x 5)
=x%+-x 30 Domain all real numbers
fx()-gx() = (x*-25)-(x-5)
=x2-x -20 Domain all real numbers
fxgx() ()= (x*-25)(x -5)
=x3-5x2-25x +125
Domain all real numbers
fx()/gx()=(x?*-25)/(x-5)

=x +5 Domain {x x| '5}

11. Performthe operations and find the domain.

fx()+gx()=(2x+8)+ (x +4)

= 3x +12 Domain all real numbers

fx()-gx()=(2x +8)-(x + 4)

=X + 4 Domain all real numbers
fxgx()()=2x+8)(x +4)

2
= 2x +16x + 32 Domain all real numbers f

X()/gx()=(2x+8)/ (x+4)
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=[2(x + 4)]/ (x + 4) = -x3 +5x% +8x Domain all real numbers f x() / g

=2 Domain {xx| -4} X() = (X2-5% -8 )x/ (-X) = -x +5+ §x Domain {x x| ' 0}
12. Perform the operations and find the domain.

fx()+gx()=(5x-15) + (x-3)

15. Perform the operations and find the domain.

= 6x -18 Domain all real fx(+gx() = (4x-7)+ (2 + 3x -5)

numbers = 2x2+ 7x-12 Domain all real numbers
fx()-gx() = (5x -15)-(x -3)

. = _7)-(2%2 .
= 4x-12 Domain all real numbers PX()-gx() = (X -7)-(2+ 3x-5)

= -2x%+ x -2 Domain all real numbers f x g x( ) (
fxgx() () =(5x-15)(x-3)

) = (4x -7)(2x%+ 3x -5)
=5x2-30x+45 Domain all real

= 8x3-14x% +12x?-20x-21x + 35
=8x3-2x?-41x + 35
=[5(x-3)]/ (x-3) Domain all real numbers
=5 Domain {x x| '3}

numbersfx() /g x() = (5x-15) / (x -3)

fx()/gx()= (4x -7) | (2x2+ 3x -5)
13. Perform the operations and find the domain. Ay 7
fx()+gx() = (x*-2x*4+7 )x +x i 2X +3X -5
= x3-2x2+8x Domain all real numbers 3

Domain {x x| "1, x? 5}
fx()-gx()=(x3-2x2+ 7 )x - x

] 16. Perform the operations and find the domain.
= x3-2x%+ 6x Domain all real numbers

f x()+gx() = (6x+10)+(3x%+-x 10)
fxgx()()=03-2x2+7)xx
= 3x2+7x Domain all real numbers f x()-g x() =
= x4-2x3+ 7x? Domain all real numbers

(6x +10)-(3x%+ x -10)
fx() /g x()=(x32x2+7 )x I x
=-3x2+5x + 20
— 1 1
= x2-2x+7 Domain {x x| 0} Domain all real numbers

14. Perform the operations and find the domain.
fxgx() ()= (6x+10)(3x*+ x -10)

f x()+gx() = (x*-5x -8)+-(x) =18X% + 6x2-60X + 30x2+10X -100

= x2-6x -8 Domain all real numbers =18x3+ 36x2-50x-100

Domain all real numbers
fx()-gx() = (x*-5x -8)--(x)

= x2-4x -8 Domain all real numbers fx() /g x() = (6x+10) / (3x*+ x -10)

fxgx() () = (x*-5x -8)(-x)
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6x+10 f x()+gx()= X2-9+x-3
=3 +x—1[1

Domain {x x| £-3 or x 3} fx()-gx() = x?

Domain {x x| -2, x? 53} N

17. Perform the operations and find the domain. 9-x+3

f ()x+=gx()\&-3+x Domain {x x| 33} fx()-g Domain{xx|£-3orx33}fxgx()()=(

—

X() = x-3-x Domain {x x| >3} f () ()xgx =x
x2-9 () x -3)

X -3 \/Demain {x x| 33}

Domain {x x| £-3orx?33}

_ 3
fOx/gx()= % Domain {xx|  *3}
X3 9 :
= -3D £-3 3
18. Perform the operations and find the domain. fx() 7'gx() x_2-=3—-Domain {x x| £-3 or x> 3}
f ()x+=gx(¥%4-x Domain {x x| * 4} f x( )- =g x( 21. Evaluate the function.

f =X2-%-2
) Xx-4 +x Domain {x x| 24} f () ()xgx=-xx-4 (F+@)(Jx=x"-x

Domain fxx{* (f+0)(5) = (5 (5)-2
omain xx|\/4—}— P
=18
. 4
fFOx/gx()=- "x= Domain{xx| 34} 22. Evaluate the function.
19. Perform the operations and find the domain. (f+g)()x=x2-x-2
f ()x+=-++gx() 4 X2 2 X (f+o)(7)- =-(7)*--(7)-2
=49+ 7-2
Domain {x |-2 £x £2} f()x-gx() = 4- _54
v 23. Evaluate the function.

x2-2-x  Domain{x -2 £x£2} f()(Oxgx=(
(f+g)()x=x2-x-2
2

4-3)(2+ XY Domain {x |2 £ x £ 2}
(f+g)( )12=( );2-( );2-2

=14-12-2
J ==X
fx()/gx() " 24+x Domain {x |-<2 x £ 2} i}
=-4

20. Perform the operations and find the domain. 24. Evaluate the function.

196
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=300

(f+g)()x=x2-x-2
30. Evaluate the function.

2
(fg)()x = 2x,-10x,+16x -8

(f+ g)( )23 = ( )gs-( )ga -2
—94-23 (fg)(3)- =2(3)- 3-10(3)- 2+16(3)- -8
- = -54-90-48-8
) % =-200
31. Evaluate the function.
25. Evaluate the function.
(f-g)()x=x2-5x+6 (Tg)Ox = 2:C-10x° +16x -8
(f-9)(3)- =-(3)*-5(3)- +6
o Jzs -2 Jzs =10 Jzs = os:s
=30 = 12516 - 4025 + 325 -8
26. Evaluate the function.
aRd

(f-9)()x=x2-5x+6 =125 =-3072
(f-0)(24) = (24)%-5(24)+ 6 32. Evaluate the function.

=576-120+6 (fg)()x = 2x3-10x2 +16x -8
=462
6 (fg)(100)- =2(100)- 3-10(100)- 2+16(100)- -8
27. Evaluate the function.
=-2,000,000-100,000-1600-8
=-2,101,608

(f-g)()x=x2-5x+6
f

(f-9)(1)-=-(1)>-5(1)-+6 =1+5+6
33. Evaluate the function. aegece g O+++@( )X = XZZ:X§-X4Q

=12
28. Evaluate the function.
(f-g)()x=x*-5x+6 ®cece of 5+2:p()x =12 x - 12
(f-9)(0) = (0)>-5(0)+ 6

. fo 1,1
Focecg O++v0(4)-=2(-4)- 72

=6
29. Evaluate the function.
1
2
—_ = _2_
(fg)Ox ~ (x2-3x + 2) (2x -4)
=-2 '120r - 25

= 2X3-6X% + 4x-4x2 +12X -8

=2x3-10x2+16x -8 34. Evaluate the function. seggge gf o+++g( )X = l2 X - l2 ccécae

(f9)(7) = 2(7)*-10(7)2+16(7)-8
Fsg6:(11) = Lo(11)- 12

=686-490+112-8
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=112-12
10
=2 =5

35. Evaluate the function. ae¢cce gf O+++p( )x = l2 X - l2

cooc of 200:( )12-122( )1-12
=14-12

N

36. Evaluate the function. acgce gf O++g( )X = l2 X - l2

coecee of ++¢+6( )14 =12 4( )1_— 12

=18-12

3
=-%

37. Find the difference quotient.

—Fx{h)ix() =0y rha 24—
=2X+2()h+h 4-2x -4

=2hh

38. Find the difference quotient.

——FxR)—x( ) =Hb+h)-h5H4x—5)—

=4X + 4()h -h5-4x +5

=___4()hh

=4

Section 2.6

39. Find the difference quotient.

bbb e it 6}

h

=x*+2 ()xh+()hh?-6-x*+6

—=2-)xhh+ h?

=2x+h

40. Find the difference quotient.

fx(+h)-fx()=288(x+h)>+110u0 -(x*+11) é

h h
=x2+2xh + ()h h? +11-x2-11

=2xhh+h?=2x +h

41. Find the difference quotient.

X(+h)-Tx h

= 2(X + )2+ 4(x + h)h-3-(2x2+ 4x -3)

= 2x2 + 4xh + 2h?+ 4xh+ 4h-3-2x2-4x + 3

= 4xh + 2hh?+ 4h

=4x+2h+4

42. Find the difference quotient.

fx(+h)-fx() h

= 2x% + 4xh + 2h?-5X -h 5h + 7-2x% +5x -7

198
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= 4xh + 2hh?-5h

=4x + 2h-5

43. Find the difference quotient.

Fx+h)—Fx0)= -4(x + h)? +h6- -( 4x* + 6) h
= -4x? -8xh-4hh? + 6+ 4x% -6

= -Bxhh-dh’

=-8x -4h
44, Find the difference quotient.

f ()x = -5x?-4x

fx(+h)-fx()
h

2 2
=-5(x +h) -4(x +h h)--( 5x -4 )x

2 2 2
= :SX :10 ( )X h :Sh h:4X :4h i5X +_4X

= :10 ( )X h :h 5h2 :4h

=-10x -5h-4

45.a.0nf0,1,]a=0

Ot=1-0 =1
C a( + Ot) = C(1) = 99.8 (mg/L)/h
Ca()=C(0)=0

Average rate of change = ;(1)_1;(93 =99.8-0=99.8

This is identical to the slope of the line through
(0, C(0)) and (1, C(1)) since

m = G(1)1-€6+0) = C(1)-C(0)

Section 2.6 199

b. On[0,0.5,]a=0,0t=05

Average rate of change

= C{6:5)0-5-€(8) = 78.10.5-0 =156.2 (mg/L)/h

c. On[1,2,]a=1,0t=2-1=1

Average rate of change

= G(2)-1C(4)=50.1-1 99.8 = -49.7 (mg/L)/h

d. on[1,15,]a=1,0t=151=05

Average rate of change

=C{4-5)0-5-C(1)=84.40.5-99.8=-0.515.4=-30.8 (mg/L)/h

e. On[1,1.25,]a=1, 0t=1.25-1=0.25

Average rate of change

=C{4-25)0:25-C(1)=95.70.25-99.8=-0.254.1=-16.4 (mg/L)/h

f. On[1, 1+0Ot],

Con(1+0t)
=25 1( +0t)3-150 1( +0t)2+225 1( +0t)

= 25(1+30t +3(Ot)?+1(0Ot) )3-150(1+2() ()Ot + Ot )
+225(1+00t)

= 25+75(0t)+75( )0t 2+25( )0t 3

-150-300( )0t -150( ) Ot 2 +225+225( )0t
=100-75()0Ot 2+25( )0t 3
Con(1) =100

Average rate of change
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46.
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a
= Con(I+ —gt)-Con(l)

=100-75(0t)n+t25( ) Ot 2-100

= 7507 T 25007

= -75(0t)+ 25(0t)2
As 0Ot approaches 0, the average rate of change over

[1, 1+ Ot] seems to approach 0 (mg/L)/h.

a. on[2,3,]a=2
Ot=3-2=1
sa(+0t)=s(3)=63- 2=54
sa()=s(2)=62- 2=24
_sla+ A —sla)  s(3)—s(2)

Average velocity Af l
=54-24 = 30 feet per second

This is identical to the slope of the line through
(2,5 (2)) and (3, s (3)) since

m = 5{3)3-25(2) = 5(3)- 5(2).

b.On[2,25,]a=2,
Ot=25-2=05
sa( +0t) =s(2.5) =6(2.5)2=37.5

Average velocity = s(2.5)0-5-s(2) = 37.50.5-24

13.5

= 0.5 =27 feet per second

c. On[2,21,]a=2

Section 2.6

0t=2.1-2=0.1

sa(+0t) =s(2.1) = 6(2.1)2= 26.46

Average velocity = s(21)0-2-s(2} = 26.460.1-24

= ﬂ0,1 = 24.6 feet per second

d. On[2,2.01,]a=2
Ot=2.01-=2 0.01

s a( +0t) = 5(2.01) = 6(2.01)2= 24.2406

Average velocity = 5(2:04)0-01-s(2) = 24.24060.01-24

= mg,m = 24.06 feet per second

e. On[2,2.001,]a=2

Ot=2.001-=2 0.001

2s a( +0t) =s(2.001)
=6(2.001) = 24.024006

Average velocity = 5(2.004)0-001-s(2) = 24.0240060.001-24

200

=0.0240060.001= 24.006 feet per second
f. On[2, 2+0t],

Con = 6(2+ OOtt)2 -24 s(2+ Ot)- s(2) Ot

= 6(4+ 4(0H)g @) )2-24

24+ 24( AN+ 6(AN —24

= 240t "Ot6(0Ot)? = 24+ 6(0Ot)
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As Ot approaches 0, the average velocity seems to (frg)()x=f[2x+3]

approach 24 feet per second. )

47. Find the composite functions. =[2x+3] -112[x+3]

= 2 _ ~
(g 3H)Ox=gfx[ ()] (frg)()x=fgx[( E+12x+ 9-22x-33
)] = 4x2-10x-24

1. Find th ite functions.
— gI3x +5] = [2x 7] = 2 3 x +5].7 = 3 51. Find the composite functions

2[ x-7]+5 (g af)()x=gfx[ ()] =g ééexd+2xuaa =-568&x3+ 2xuud
=6x +10-7 =6x-21+5
= -5x3-10x
= 6X + 3 = 6X ‘16

48. Find the composite functions.
P (fag)Ox=fgx[ ()]

(@ af)(Ox=gfx[ ()] (fag)()x=~fgx[( = f [-5x] = -[ 5x]° + 2[-5x]
)]
=-125x3-10x
=g[2x-7] = [3x+2] =3 2[ x-7]+ 2 =2 3[ 52. Find the composite functions.
x+2]7 @ 5H)Ox=gfx[ ()]
=6x-21+2 =6X +4-7
= g é8&-x3-7U00 = -é8é
=6x-19 =6X -3
49. Find the composite functions. (g @f)( )x = g xééé 2 + x3 -7000 +1
4x -1uad =x3-6
= 68EX2+ 4X -1000 + 2 (fag)()x=fgx[ ()]
=fx[+1] =[x +1]3-7
=x2+4x +1 Ll =]

=-x3-3x%-3x--1 7
(frg)()x=fx[+2]

= -x3-3x2-3x -8
=[x +2]%+ 4[x +2]1 53. Find the composite functions.
— y2 -
=X+ 4X + 4+ 4X +8-1 (@ 2H)Ox=gfx[ ()]

=x248x +11

50. Find the composite functions. - g &86& x +2 1UGGD

(g @f)()x=gxééé 2-11xuad
= 36666 X +2 1U000 -5 = x +6 1- 5(xx++11)
=2 é@éx2-11xual + 3

= 6'X§+51‘
=2x2-22x+3
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(fag)Ox=fgx[ ()]

Section 2.6

= 1x|x

56. Find the composite functions.

@ Bf)(Ox=gfx[()]

=f [3x-5]
= [3x -25]+1 =g ééé x -6 2uud
— . ___ 3
2 B Cjan
= dr—d 3 =2 '._.':'—E'I
54. Find the composite functions. _g.x—2
30
(@ af)(Ox=gfx[ ()] (feg)(Ox=fgx[ ()] =x2

55. Find the composite functions.

(@ BH)()x==gfxl

]

8é ()x © Gud

-1

Bg)()x == ff g x|

& ()12 )= g eee X2 guny(t

(fEg)O)x=fgx[ ()]

l+4 =f éée53x Ll

X
|1+ 4x

X - éegu p

V1X4x _ 5x 6

Vx RS
\/; 114_)( Looax )

X =3-3010x x

57. Find the composite functions.

(9 @)X =g 868é 52y taaa

ééé x -1uud2

202
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=-253-x

(f g)Ox =T ése-Zy uaa

Section 2.6

203
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[l
5
>
+
N

58. Find the composite functions.

(g af)()x= g|éé 2X |+100
=32ééx +1u02-1

=32(x+1)%-1
= 3(4x2 + 4x +1)-1
=12x2+12x + 3-1

=12X2 412X + 2
(frg)()x=fgx[ ()]

= f ¢@&3x% -1uul =2 3ééé x? -
‘ ludad +1 ‘

‘ =6x2-2+1 ‘
=6x2-1
59. Evaluate the composite function.
(g =f)()x=4x2+2x-6

(gB1)(4) = 4(4)° + 2(4)-6 = 64+8-6
=66
60. Evaluate the composite function.

(faEg)()x =2x%-10x + 3

(fHEg)(4) = 2(4)?-10(4)+ 3 = 32-40+ 3
=5

61.

62.

63.

64.

65.

66.

67.

Section 2.6

Evaluate the composite function.
(fEg)()x =2x2-10x + 3

(fEg)(3)- =2(3)- 2-10(3)- +3
=18+30+3

=51

Evaluate the composite function.
(g Bf)()x=4x>+2x-6

(@af)(1)- =4(D)-
=-4

242(1)--6 =4-2-6

Evaluate the composite function.
(@ hx@)()=9x*-9x2-4

(g h2)(0) = 9(0)*-9(0)2 -4
=4
Evaluate the composite function.
(h g )()x =-3x*+ 30x3-75x2 + 4
(h g@)(0) = -3(0)*+ 30(0)3-75(0)2 + 4
=4
Evaluate the composite function.
(faf)()x=4x+9 (fmf)(8)=4(8)+9
=41
Evaluate the composite function.
(fEf)()x=4x+9 (faf)(8)-=4(8)-+
9
=-23
Evaluate the composite function.

(hg@)()x =-3x*+ 30x3-75x% + 4
4 3 2

(om)( )25=-3( )2s+30( )as75( )25+ 4

=-62548 + 125240 - 30025 + 4

A48 12000 7500 2500
-- 625 4 .

204
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Jh44
=- 025

68. Evaluate the composite function.

(9 hx@)() =

oxt-oxz-4 (3 ") (-

k) -9(1) 5

=819-99 -4

=-4§9 or —EQ

69. Evaluate the composite function.

(9@ f)()x =4x2+2x -6
€ =Y
4(3)°+2(3)p
=12+2 3-6 A
=6+23

70. Evaluate the composite function.

(fEg)()x =2x2-10x + 3
(fEg)(2)¥2(27-26(2)+3
=4-102+3 v
=7-102
71. Evaluate the composite function.

(g@f)()x =4x2+2x -6

(9 @f)2)c=
4(2)c2+2(2)c-6

=16¢%+ 4c-6

Section 2.6

72. Evaluate the composite function.
(fmEg)()x=2x2-10x + 3
(fmg)(3)k=2(3)k2-10(3 )k +3
=18k?-30k + 3
73. Evaluate the composite function.

(9 h x@)() = 9x*-9x2-
4

(g hka)(+1)

= 9(k +1)*-9(k +1)2-4

= 9(k* + 4k® + 6k?+ 4k +1)-9k?-18k -9-4

= Ok*+ 36k3 +54k? + 36k + 9-9k?-18k -13

= 9k4 + 36k3 + 45k2 +18k -4
74. Evaluate the composite function.
(h ga)()x =-3x*+ 30x3-75x* + 4
(hgka)(-1)
=-3(k -1)*+30(k -1)%-75(k -1)>+ 4
= -3k*+12k®-18k? +12k -3
+30k3-90k? + 90k -30-75k?+150k -75+ 4

= -3k*+ 42k3-183k? + 252k -104

75. Show (g af)()x=(fEQ)()x.

@ 1O (790
“gfx ()] “tgx[ ()] -
=g[2x + 3] f [5x +12]

= 5(2x + 3)+12 = 2(5x +12)+ 3
=10x +15+12 =10x + 24+ 3
=10x + 27 =10x + 27

(@@f)(Ox=(fEg)()x

76. Show (g@f)()x=(fAg)()x.

@ HOx=gfx[ ()]

(f g)Ox=fgx[ ()]

205
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206 Chapter 2 Functions and Graphs
__ 1o x 4
Tox—4 x—12
=g[4x-2] = f[7x -4] o Ax x3
3 x-12
=7(4x-2)-4 = 4(7x-4)-2 79. Show (g @ f)()x = x and (f Bg)()x =
=-x10-12X 28x -14-4 = - 9« -16-2
x.(gef)Ox=gfx[ O] (fee)O)x=Ffgx[ ()]
o8y 12X~ gy -
(@ an)Ox =T x 28x-18
(@ H)Ox=(f 9)()x
77. Sh 2 f =(f@m .
(gogi) JOx=(TR90x (f39)0x -~ [g2lx2+x+3]33 3 = f éeeceexx-p-23%u0a000+ 3
=gfx[ ()] =fgx[ ()]
= 2 =2
=g éé x6-x10ud = f &6 x5- =X
é o =x-3+3
x2uul
_ P =X =X
5 1 -
_L‘_“—IQ ( ) S (
o 80. Show (g @f)()x=xand (fEg)()x=x.(gBf)()x=gfx[ (
)
L 1 (f 9Ox=Fgx (]
30 30x 30x 30x
__ 1 _ =1
fx Ix 2 dg I _
T T - [g4[xax 515+ 5 = f 886EE&XHAAB O UGAGAU-5
|
x X 1 1
|
X xr -2 -2
_ My x _ 3w 2 = 4 =4
x—1 2(2x-1) ¥—=2 22x-1) X
= 215x +x1 = 215x +x1 - —x 455
(gef)Ox=(fag)()x =X =X
78. Show (g @T)()x = (TEG)()X. 81 show(g F)(x =xand (f Q)X =x.(@ H)(x=gFxl (
(9af)()x (fag)()x
f =f

= g 6888 x +4 100U = f 8é84-x Xuaa

= f é&&- x2-x4uud

=g éééé x5+x3uuul
2
%% 3 e nn U
:ﬁ = 4-866 xéetEFAXF41010u0u = éé4-x 4x uud +1
—+!
= - beé@XT3+p A=
x
R |
XA
10x 10x -10 -10x
3 1 B i d = 4
= — 2% 3 R ¥ 4
2 + -+ -
4 x4 X
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é +-uud =€ - xt
+3 +3 X-4 x-4 - -
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4r 4 4
—_x=l 4
4 Sy
X+1 —X
I S .
. A =4.=
r—1 4 1
=X =X

82. Show (g@f)()x=xand (fEQ)()x=x.(@Bf)()X=

gfx[ O] (fag)()x=fgx[ ()]
A N (A 2.,
=g ééé1-2x uul =fééé x -x ~uud
=8881-2xuut-2 =

v ia 2.,
1- ééé x2-x =auu v

= =2

8661-2 x (it

2-2+ 2X
= 12x =2 yx-xx+2 86. a
1-x 1
— 2r 1
|—x 2 -X
_2.x
| 2
=X =X

83. (YEF)()x=YFx(  ()) converts x inches to yards.
F takes x inches to feet, and then Y takes feet to
yards.

84. (1@F)()x=1Fx( (1)) converts x yards to inches.

F takes x yards to feet, and then | takes feet to

inches.

85. a. r=L.5tand A =0r?so ()At=0[r t()]?

Section 2.6 208

=0(1.5)t?
A(2)=2.25(2)02

=90 square feet

» 28.27 square feet

b. r=1.5t
h=2r=2(1.5)t=3t and
1 2
V ==30rh* so

1
V() =30(1.5)t2[3t]

=2.250t3

Note: VvV =130rh2=13(0r h2) = 13hA

1
=3()3 (2.25t Ot = 2.250¢3
V(3) =2.25 (3)0 3

=60.750 cubic feet
»190.85 cubic feet

1=3-05tforO£t£6
-3+ 0.5tfor 6 £t £14 or | = 3-0.5
w=2-02tforO£t£10
= -|2+ 0.2t 1or 10 £t £14 or w=2-0.2t
b. I=lw=3052-04t | t
=|(3-o.5 )t -0.2 )t|

c. Aisincreasingon [6, 8]and on [10, 14]; and A is

decreasing on [0, 6]and on [8, 10].

d. The highest point on the graph of A occurs when t =10

seconds.
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87. a. Since Section 2.7 Exercises

d2+42=¢,

d?=s%-16

d= s2-16

d= \/—@ﬂf)l—rfr Substitute 48-t for s

= \/ 2304-96t + t2-16

s

- bogprs 0088
b. 5(35) = 4835 =13 T

d(35) = v 352-96(35)+ 2288

= 153 »12.37 ft

88. The sides of the triangles are proportional, so we have

22x = 1612t>

Solving for x Figure A has a coefficient of determination closer to 1. x = 12 221-2)—, or 33,

calculator. The technique for a 16t 2t

Section 2.6 209

Xmin =0, Xmax =14, Xscl = 2,
Ymin=-1, Ymax =6, Yscl =2

1. The scatter diagram suggests no relationship between x

andy.

2. The scatter diagram suggest a nonlinear relationship
between x and y.

3. The scatter diagram suggests a linear relationship

between x and y.

4. The scatter diagram suggests a linear relationship

between x and y.
5. Figure A better approximates a graph that can be
modeled by an equation than does Figure B. Thus

Figure A has a coefficient of determination closer to 1.

6. Figure A better approximates a graph that can be modeled by an equation than does Figure B. Thus

7. Enter the data on your

T1-83 calculator is illustrated here. Press STAT.
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y=-0.45x+23
Prepare for Section 2.7

1
P1. Slope: -3 ; y-intercept: (0, 4)

P2.3x-4y=12 y= %
X-3
Slope: 3 ; y-intercept: (0, —-3)
P3. +

P4.y+4=-23(x-3)
Y__o3 X2

P5. f (2) = 3(2)% + 4(2)-1=12+8-1=19

P6. f¥( 1)- y1+f)f( zp- Y2 |
=(2)2-3--( 1) + (4] -3-14
WERTSTE VR
=2+1=3

Chapter 2 Functions and Graphs

1nkEe3

a=zx+h
a=2.HBE85 2859
b=.S6E34432 75
fE=FEESaE5351
= SGIGIZIBET

LyartEeg

y = 2.00862069x + 0.5603448276
8. Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

X Lz L= E
E N
E -iy
iy -q
£ -1
7 | ek
Lzig) =
‘ 1nFEea
—ar Stat=s a=zx+h
—ar Stat=s 2=-1.915918919
e —fed b=. 4594534595
LinFegar ax+h prE=. @984 Fa7 14
fEgadRea =34 363 1797
iCubickea
JiyartEeg

y =01.918918919x + 0.4594594595
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Enter the data on your calculator. The technique for a T1-83

calculator is illustrated here. Press STAT.

Enter the data on your calculator. The technique for a TI-83

calculator is illustrated here. Press STAT.

9.
CCALC TESTS | i Lz L3 5
1. -2 [T
-1 a5
) BE
£ B.7
" | —
| 0 T —
H—a +h
" T2l 182798
b 9. Z338ra%es
rz=. 9218901259
LFEE1S1E969

JiyartEeg

y = [00.7231182796x + 9.233870968
10. Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

JiyartEeg

y =0.6591216216x — 6.658108108
11. Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

JiyartEeg

y = 2.222641509x —7.364150943
12. Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

13.

14.

15.

Section 2.7 209
K] LE Ls E
4T Bl | oo
- B.2
2 53
£y -7
S|
Lzig) =
inFEe3a
=g
a=-2, 381537362
b=4,2139c8254
d re=, 9972517183
e QyadRed r=-. 99892522816
£ CubicREea
Luysr-tReg

y = 02.301587302x + 4.813968254
Enter the data on your calculator. The technique for a
TI1-83 calculator is illustrated here. Press STAT.

L1 Lz L= z
it 1 S
sSortAC z 1
PRI it ¢ |
H L1
: SetUrEditor | —
Lzig) =
uadEeg

u=gxithxtc
2=1.895779221
=-2, 596422571
c=1. 136363636
Ri=,994 3430323

Luysr-tReg

y = 1.095779221x?— 2.696428571x + 1.136363636

Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

L: LS E
-
0
i
iy
h
FHuadEea
H =z & o+
.5?14235?14
b 2.2
c=1.942857143
: Ri=,9cc6319822
Luysr-tReg

y = 00.5714285714x2 + 2.2x + 1.942857143
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Enter the data on your calculator. The technique for a T1-83
calculator is illustrated here. Press STAT.

JCALC T TS gL g e L= 3
it 4.0 =2 (|- [[zoo ] —
PSort A s SO 4.8 ye ElF
tSortDd 5o *EE iz sl 24z
sClrli=t tClrList. L -
:SetUrEdi Lo SetUFEditor 7E 26
g Z2E
1:1-Uar Statigs -
f2-lar Statfs o
: Med—rlad e
tLinRear s i
usdFea Y
tCubicEed E=0
liusrtkRes [7)
y = 00.2987274717x% - 3.20998141x + 3.416463667 a. y =3.410344828x + 65.09359606
16. Enter the data on your calculator. The technique for a b. y = 3.410344828(58) + 65.09359606 O 263 ft
TI-83 calculator is illustrated here. Press STAT. 19. Enter the data on your calculator. The technique for a
= T1-83 calculator is illustrated here. Press STAT.
i cE K] Lz [ E
P | 4 g (i [
— :Sori0i |
L7y = :ClrList g y.7
SetUrEdi tor L 5l
[IuadEeg =
g=ax thxtc Lahi=
5=1.414235714
C='5. Puar14g8e Sl
C=" =
= =, 1894274954
RF2=.9995347 754 b; ?ggggggg%gg
r-‘ -l
tfuartRed , P=, 35731511
tCubicReg
y = 1.414285714x?+ 1.954285714x — 2.705714286 4iusr-tReg
17. Enter the data on your calculator. The technique for a a. y = 0.1094224924x + 0.7978723404

T1-83 calculator is illustrated here. Press STAT.
b. y=0.1094224924(32) + 0.7978723404 0 4.3 m/s

6] ]
— 1§ 20. Enter the data on your calculator. The technique for a
T1-83 calculator is illustrated here. Press STAT.
X Lz Lz )
y 116 | oo
E 10
& i
P |l
S=gx+h
5= =23, S57meces 0|14
-24,4271215 =
t z= « ITEIET IESS
r=.9221130639 TFEeS
w=axth
LiusrtReg a-E 35?14295?

a. y =23.55706665x — 24.4271215 = o21Perde91
b. y =23.55706665(54) — 24.4271215 001248 cm st Reg
18. Enter the data on your calculator. The technique for a a. y=6.357142857x + 90.57142857

TI-83 calculator is illustrated here. Press STAT. b. y = 6.357142857(7.5) + 90.57142857 [0 138.25 or
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EEFREGT tHREHREAS AU AL ERBH  THEtRHM et LR
ceatanbrtibsill Lsgreaterigee. PRERISSTANT.

138 5 L1 LE LS B
000 bacteria SSorifc R - I lasaee
21 Fsorilc fa: |8
' :ClrList 75 &
:SetUrEditor B.E a5
CALC TESTS | |u Lz Lz x ] WE
it 110 17 ] Lzifi=
Lz 18 1hked
ﬁg %E S=gx+b
i B 2259ty
i 14E Bz =5,
etUFEditor Hs 2 bog.Sglgesed
L= : r=.8018436015
;EETE ;Qgifb LRy artReg
_E—Uar* gtats af._115-285-234l33
Linﬁegqax+b) EE:%E?EEEE%E% The value of r is close to 0. Therefore, no, there is
: r=.9953395439 not
tCubickEeg . . .
1BuartREed a. strong linear relationship between the current and
a. y = 0.1628623408x — 0.6875682232 the torque.

24. Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

b. y=0.1628623408(158) — 0.6875682232 0025
22. Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

L1 Lz L> k3
&0 8 ]
62 EF
a4 5
1] £y
&7 )
71: ] ok
s 21

Lzi10=
inEeqa
S=gxE+h
z=-. 63EAZ23EA5
e hlan '
=,
= -, 952851 7345 Atz tRed

JRluartReq Yes, because the linear correlation coefficient is close

to 1.
a. y=100.6800298805x + 69.05129482

b. 5 feet 8 inches = 68 inches: 25. Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.
y = 00.6800298805(68) + 69.05129482 0O 23

23. Enter the data on your calculator. The technique for a
T1-83 calculator is illustrated here. Press STAT.
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EEFREGT tHREHREAS AU AL ERBH  THEtRHM et LR
ceatanbrtibsill Lsgreaterigee. PRERISSTANT.

LiysrtReg
a. Yes, there is a strong linear correlation.

b. y=-0.9116x+79.783

c. y=-0.9116(25)+ 79.783 » 57 years

26. Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

X Lz [ E
13 BE | cmemee
g1 1i.z
8.5 i
ii iz
P | i
Lzig) =
inkFe3a
—ar Stats a=zx+h
—ar Stats g=. 27 11847Bs7
e —fed b=v. 31522358
LinFegar ax+b rE=. 954 3238552
fEuadRea = 9319999253
iCubickea
Ly artEeg




213 Chapter 2 Functions and Graphs
fFor0.220084 7067 x +7.91828368 y=198.2272727(1)?

y = 0.2711847067(41) + 7.91528368

»19 meters per second

27. Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

K] Lz [ B
i iizg |
103 1zE7

EGE
£z [icE]
iy
5.7 774
gog

Lzi{1=
inFega
H=E

+h
2=11%.3111245
b=21. 23665295
re=,9934912124
t=. 3P 7HEI4 3T

JiyartEeg

y =113.3111246x + 21.83605895

a. Positively
b. y=113.3111246(9.5) + 21.83605895

»1098 calories

28. Enter the data on your calculator. The technique for a
TI1-83 calculator is illustrated here. Press STAT.

L [E B
zz.0 | —
37
[
wi7
46,8
4H.3
45
[ Liacked
u-ax2+b
a=;-0a7dedzes
'h&gﬁﬁg;ex+b} c=d4.8a7142857
tCubickeg Re=, 2958730825
JiyartEeg

a. y=-0.0074642857x?+1.148214286x

+4.807142857
b. y=-0.0074642857(65)2+1.148214286(65)

+4.807142857
» 47.9 ft

29. Enter the data on your calculator. The technique for a
T1-83 calculator is illustrated here. Press STAT.

Section 2.7 213

LE Lz H
L —

@uadReg

u-axi
.63285?1329

I':l i . EleaEIS”

c="373, 4485594

Ri=, 9757422943

LEysrtEeg

y = 00.6328671329x? + 33.61608329x — 379.4405594
30. Enter the data on your calculator. The technique for a
TI1-83 calculator is illustrated here. Press STAT.

it....
SortAL
SortDo
C
s

IrList.
etUFEditor

ar Stats
—ar Stats

LEysrtReg
y = —0.75x? +10.66x —17.91

For August 2011, x = 8,
y =-0.75(8)?+10.66(8)-17.91

»19.40

31. Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

Dy adRea
tCubicRea
LEysrtEeg

(515

y =198.2272727x2+10,708.60909x +52,885.98182
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32.

33.

34.

Chapter 2 Functions and Graphs
fFor0.220084 7067 x +7.91828368 y=198.2272727(1)?

+10,708.60909(1)+52,885.98182

»63,793 thousand gallons
Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

ar Stats
—llar Stats B
ed—Med E= AV REILZVER
tLinREegd axtbl

Lysr-tEeg
y =107.4664502x? -137.1482684x + 6909.909091

Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

. K] ] %3 F
it... ]
S Sorifc S|
$SortDl i i
EE]F‘LI =t ye 3
:SetlFEditor Eg ;i
Lzi1=
FuadEea
a=gxithxto
a=-. 08165634965
b=1.3657 13287
c=0, 685314625
. Ri=, 928053426821
iﬂuaPtEeg

a. y=00.0165034965x2+ 1.366713287x
+5.685314685
b. y=00.0165034965(50)2 + 1.366713287(50)
+5.685314685
0 32.8 mpg
Enter the data on your calculator. The technique for a
TI-83 calculator is illustrated here. Press STAT.

35.

Section 2.7 214
K] Lz 3 =
z0 )
ZE i
| i
3L x
gz 26
= F
Lzi?y =
uadEea
o=z & thxdo
a=.\B526796866 1
ed—Med b=-3. 5660264512
LinRe9 ax+b =82, 32998971
Myadrea RE—.QSF?EEBI49
tCubickea
JiyartEeg
a. y=0.05208x?— 3.56026x + 82.32999
b. _-b__ 356026 » 34 kilometers per hour

2a - 2(0.05208)

a. Enter the data on your calculator. The technique
for a T1-83 calculator is illustrated here. Press STAT.
5-1b ball

. K] Lz 3 E
it... ]
S SordfC i |
fSortO] H i
EEIFLISL_ 10 1
iSetUrFEditor tE E&
Lzi=
uadEea

1-Var Stats o=z & ot
2-VYar Stats a=. 613952381
Med—ed =-, 8714285714
LinREeaax+b c=. 1871423571
Ladked Re&=, 99933947 E7

=Eub1cEeg
LBysr-tReg

y = 0.6130952381t2— 0.0714285714t + 0.1071428571

10-1b ball
K] Lz [} E
¥ N
& Bz
g 49
iz 87
ic 1z7
T:
Lzi7) =
uadEea

o=z & Hhx
a=. 6091292841
= .3811934?62

C=". 5
=] 2= . FI99248523

LBysr-tReg

y = 0.6091269841t>— 0.0011904762t— 0.3
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15-1b ball 3. Finding the midpoint: (2, 8), (-3, 12). [2.1] M =
.2 1 .
e — soseam’t-2(Y), 8421205 = cocae 12, 102026
|k
-] 43
i |5
it 1:7 4. Finding the midpoint: (-4, 7), (8, -11). [2.1] M =
L=
4 87 (11
FlhadRes ceée- 2+ , +-2 @6 =(2,-2)
2533 15048
a=. 5
Jiuadred b=13571428571
1auartRed EolgadeTaiis 5. Graph the equation: 2x-y = -2 . [2.1]
-/
y = 0.5922619048t?+ 0.3571428571t — 1.520833333 X |y o ORI
-1 0 & 4
b. All the regression equations are approximately 0|2
the same. Therefore, there is one equation of motion. 114

36. Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.
L Lz 6] ] -

-
o)
]
=
“u
=

inFEeg
H=3§1b1584499 7. Graphth ti Ix—2l+1. [2.1
=454, . Gr DyTix—2*1. |2
b=-30. PE26491] aph the equation: -y =X [2.1]
FE=, 62 I5IA5200
r=. F2OE304573

JiyartEeg

a. y=454.1584409x — 40.78364910
b. y=4541584409(1.5) - 40.78364910

|
rwno Lx
wNHw-b|“<

0 640 kilometers per second
Chapter 2 Review Exercises 8. Graph the equation: y = ~I2xl. [2.1]
1. Finding the distance. [2.1] [

X1y

d = (T3> (tt=2y? 2|74
(=3 =H(tt2) 1= :

= [107+9%= ¥81 = 0|0

\/_IUO_ST \/IS'I 11—

2. Finding the distance. [2.1] 2 |—4

d = () + (4B
[ ' 9. Finding x- and y-intercepts and graph: x = y?-1 [2.1]
=" 82+42= Y 64+16= \/;O = 4{

For the y-intercept, let x = 0 and solve for y.
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0=y2-1 y =1, -intercepts: 0,y ( -1)
(,0,1)
For the x-intercept, let y = 0 and solve for x.

Xx=()02-1 x=-1, -intercept: x (-
1,0)

"
1
B |
I}
4

10. Finding x- and y-intercepts and graph: A y= 4 [2.1]
For the y-intercept, let x = 0 and solve for y.

0-y La {/ =4, -intercepts: 0,y (-4), 0, (4)

For the x-intercept, let y = 0 and solve for x.

Section 2.7

216
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Ix—(0)l=4

X =[@4, -intercepts: x
(-4,0,4,)(
0)

11. Finding x- and y-intercepts and graph: [2.1]
3x+=4y 12

For the y-intercept, let x = 0 and solve fory.
30()+4y=12
y =3, -intercept:0,y ( 3)
For the x-intercept, let y = 0 and solve for x.

3x+40()=12
X =4, -intercept: (4, x 0)

W

~
44

12. Finding x- and y-intercepts and graph:
x=|y—1+1[2.1]
For the y-intercept, let x = 0 and solve for y.
0=|y—1+1
1= y| -1 | since this statement is false,
there is no -intercept.y

For the x-intercept, lety = 0
| | and solve for x.

Xx=0-1+1

vi X =2, -intercept: 2, X

Chapter Review Exercises 217

(0)

13. Finding the center and radius. [2.1]
(- 3)%+(y+4)* =81

center (3, 04), radius 9
14. Finding the center and radius. [2.1]

X2 +10x +y2+ 4y = -20
X2 +10X + 25+ y2 + 4y + 4 = -20+ 25+ 4
(X +5)%+ (y +2)?=9
center (05, O2), radius 3

15. Finding the equation. [2.1] Center: (2, —3), radius
5

(x- -2)2+ (y +3)2=52

16. Finding the equation. [2.1]
Center: (-5, 1), passing through (3, 1)

(x- +5)%+(y-1)%>=r?
(3+5)%+ (1-1)%=r?
82+02=r2
82=r2
(X +5)2+ (y -1)?= 82

17. Isy a function of x? [2.2]
(- y=4

y =x-4, isafunction of .yx
18. Isy a function of x? [2.2]
X+y?=4 y’=-x+4
y= m is a not function of .y X

19. Isy a function of x? [2.2]
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[ [xtyf=4 y=-x+4

y:l (-X-I!J)r |

20. Isyafunction of x? [2.2]

is a not function of .y x

|| X+y=4

y =|-k +4, isafunction of Yy oX
21. Evaluate the function f x( ) = 3x%+ 4x -5, [2.2]

a. f(1)=3(1)2+4(1)5

b. f(3)- =3(3)-2+4(3)- 5

= 3(9)-12-5
=27-12-5=10

c. f()t=30R+4t5
d. Fx(+h)=3(x+h?2+4(x +h)-5
=3(x%+ 2xh + h?)+ 4x + 4h-5

=3x2+ 6xh + 3h?+ 4x + 4h-5

cﬁmm
ald| B
| |
©o| w
N

1] | ]
W| o O
aﬂp
| |
N/-\
[SERC)
N

(o]
SN
| |
—~
(o]
~
N

(o]
SN
(o]
SN

3

(o))
=

|
—~

|
>
p—

N

) )

D

| |
'_"I\) ><N

=2

V64—(2) 2
V64— 4t

Chapter Review Exercises

e. 3()ft=3(3t2+4t-5)

=0t2+12t-15

f. f(3)t=3(3)t2+4(3)t-5
= 3(91)+12t -5

= 27t2+12t-5

V64-x2, [2.2]

22. Evaluate the function g()x =
a. g3 =

e. 2()gt

f. g(2)t=

23. Evaluate the function. [2.2]

a. Since x =320, use fx() =x2-3.

f()()3=3%=-=3 9 3 6
b. Since x =-2 <0, use fx()=3x+2.f(-2)

2)+2=-6+2=-4

218

= 3(_
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V4(16—t?)
=216 —t2



220 Chapter 2 Functions and Graphs

24,

25.

26.

27.

28.

29.

c. Sincex=030,usefx()=x%-3. f(0)=()02-3

Evaluate the function. [2.2]

a. Sincex=0and -3£x <5, use fx() =x2+1. f()
()0=02+1=1

b. Since x=-3and -3£x <5, use fx() =x?+1.
f(-=-3)(3)%+=+=19 1 10

c. Sincex =525, usefx()=x-7.

f(5)=5-7=-2

Find the domain of f x( ) =-2x?+ 3. [2.2]

Domain {x Lis a real number}

Find the domainof f ()x= Vv 6-x.[2.2]

Domain {x Le 6}

Find the domain of f ()x = Zé x2. [2.2]

Domain {x 5¢ £ 5}

Find the domain of fx() =» S .[2.2] x -2x-15

Domain {x 4 .3, x5}
Find the values of a in the domain of

fx()=x2+2x -4 for whichfa()=-1. [2.2]

a’+2a-4=-1 Replace f a() with a®+ 2a -4
a’+2a-3=0(a+3)@a-1)=0

a. +3=0a-1=0a=-3a=1

30.

Chapter Review Exercises 220

I~

Find the values of a in the domain of f x() =
— for
X +1

whichfa()=2. [2.2]

4. Replace f a( ) with 4 a+l
a+l

4=2(a+l)
4=2a+?2
2=2a

1=a

31.Graph A =x—1-1 [2.2]

33.

34.

Find the zeros of f for f (x)=2x+6 . [2.2] fx()=0

2x+6=0
2xX =
-6 X
=-3

Find the zeros of f for f x() = x?-4x -12 . [2.2] f x()
=0

X2 -4x -12 =0
(x+2)(x-6)=0



221 Chapter 2 Functions and Graphs Chapter Review Exercises 221

X+2=0x-6=0x

=-2X=6

35. Evaluate the function g(x)=R2xE. [2.2]

a. g(0 0)=[m2 @» [6.283185307@ = 6
42. Graphf()x=2-x. [2.3] m=-1, y-intercept (0, 2)

b. g(- Z) = 2(- z3) = gCE- 43 »

[-1.333333@ = -2 o
3 ™

i =T+ $ha4 3
c. g(-2)=M2-2)F = -4 $ \

36. Evaluate the function f (x)=-RI1 X[ [2.2] 43. Graph3x -4y =8 . [2.3]
-4y =-3x +8
a. f ({) =[M- v 201 » @-0.41420 = -1 3
y=4x-2

b. f(0.5)=[1-0.5r=[0.5 =0

C. f(-=+|:|) Bl OE»B4.1415926501 4 x-intercept (g O) y-intercept (0, —2)
37. Find the slope. [2.3] 3

m=--41+36=-77=-1 61

38. Find the slope. [2.3] & 4 /4

m= -45;+25 = oZ Undefined

39. Find the slope. [2.3] 2
E

m=--23-+42=-07 =0

40. Find the slope. [2.3] x-intercept (_, 0): y-intercept (0, 3)
2
M= 41463 = 210 =15 T
41. Graphfx()=-4x+2. [2.3] 6421 3 4

3

m=--3, -intercept (0, 2
y P(0.2) 45. Find the equation. [2.3]
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y2=-23x+3)y-2=-23x-2

[Py | ]

y=-3x

46. Find the equation. [2.3]y+4 =-2(x-1)y +4 =-2x 5l

+2y=-2x-2
47. Find the equation. [2.3]

m=1 + 623=33=1
y-6=1x-1)y-6=x-1y=xX

+5
48. Find the equation. [2.3]

156

m= — 84=1221=74

y-15="L4 (x-8)
y-15=3x-14y=jx
+1

49. Find the equation. [2.3]

A
3
£
3

y=z3 x-1 has slopem =3 .

y-yi=
Z3(x -X1)
2
y--(5)==3(x-3)
y+5=13x-2y= 3
X -7
50. Find the equation. [2.3]
2x -5y =2
-5y =-2x -2
y=25x+25 hasslopem=?

= Z5(x- X1)

52.

53.

54,

Chapter Review Exercises
2
y--(5)="5(x--(1)y+5=
25x+25y=25x-235
Find the equation. [2.3]
y=- 23—x -2 has perpendicular slope m= 3.y -y;
= Z3(x -X1)
2
y--(1)= 3(x-3)
3 3
y+l= x-2y=
X-3
Find the equation. [2.3]
2x-5y =10
-5y =-2x +10
2
y=5 X-2 has perpendicular slope m = -
y-yi=-2(x-
x1) y -6 = - 22(x
5
2)y-6=- 2x
+5y=- 52 X
+11

Find the function. [2.3] m = 118~ — 175

106155 = 1220 = 53
f x()-175 = 23(x -118) f x()-175 = 53 x - 5903 f X(
) =53 X - 653

Find the function. [2.3]

222

1 |nn
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L — - - 4
m= 350101222 = 2288 =285 fx() =3+ ax51x() =-3(xe- 3x) 5 1x() =-
f t()-350 = 28.5(t -10) f t( )-350 = 28.5t -285 f t( )
=28.5t+ 65 3(x2-43 x+94)-5+43
55. Write the quadratic equation in standard form. 2
[2.4]

2} 1
FX() = (@+6)x+10 FX() = (¢ + 6x +9) +10-9 tx()=-3(x-23) 113

X() = (x +3)2+1 60. Write the quadratic equation in standard form.
[2.4]
56. Write the quadratic equation in standard form.
[2.4] f x()=x2-6x+9
f x()=(2x2+4)x+5 fx()=(-6)x+9  fx()
fx() =203+ 2)x +5fx( = (X2-6x +9)+ 9-9fx() = (x
) = 2(x% + 2x +1) +5-2 f -3)2+0
X()=2(x+1)°+3 61. Find the vertex. [2.4]

57. Write the quadratic equation in standard form.

[2.4] -b =--2(3)(6) =66 =1

2a

f x()=-x*-8x+3
f (1) = 3(1)2-6(1)+11

fx()=-(x®+8)x+3fx() =

= 3(1)-6+11
-(X2+8x +16)+ 3+16 f x( ) = 3-6+11
=8
Thus the vertex is (1, 8).
62. Find the vertex. [2.4]

-(x +4)?+19

58. Write the quadratic equation in standard form.
[2.4]

fx() = @6 ) +11x() = 4(xe-22x) 1 () = -2ab = 2(4)0=0
f (0) =4(0)?-10

=0-101
2 =-10

a(xe-22x+162)41-%

Thus the vertex is (0, 010).
fx()=4(x-4 ) + 4- 4 ( )

3 4 9 63. Find the vertex. [2.4] -2ab = -2( 6)(60)- = --1260

2
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tx()=a(x-43) 42

59. Write the quadratic equation in standard form.
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The ball reaches a maximum height of 43.0625 ft.

=-6(25)+ 300+11
=-150+ 300+11 68. a. Revenue=13x [2.5]
=161 b. Profit = Revenue O Cost

P =13x -(0.5x +1050)
P =13x -0.5x -1050

Thus the vertex is (5, 161).
64. Find the vertex. [2.4]

P =12.5x-1050

b =--2(1)(8)- =82 =
-4 2a c. Break even OO Revenue = Cost

13x = 0.5x +1050
f (4)- =14-8( 4)- --(4)?

12.5x

=14+ 32-16
- 30 =105
0x =
Thus the vertex is (04, 30).
84

65. Find the value. [2.4]
The company must ship 84 parcels.

f x()=-x?+6x-3 69. Find the maximum area. [2.4]
Let x be the width. Using the formula for

=-(x?-6 )x -3
perimeter for

=-(x2-6x +9)-3+9
three sides, P = 2w+ 1 @700 =2x + | | =

=-(x-3)%+6
700-2x
maximum value of 6
66. Find the value. [2.4]

Using the formula for area, A = lw. Then

f x()=2x+3x-4 A =X(700-2%
A()x = -2x2+ 700x

= 2(x2- élx)-4 b F0H)
-27a=-2{-2)=175

= 2(x2 -23x+ 169_)-4- 89 A(175) =-2 175( )>+ 700 175( ) = 61,250 ft?
70. Sketch a graph with different kinds of symmetry.

~2(x- 75125 [25]
L

minimum value of -5.125 = 1
67. Find the maximum height. [2.4] K‘ I

h t( )=-16t*+50t+4 - 2ba = - e

71. Sketch a graph with different kinds of symmetry.
[2.5]

2(-5016) = 1625

n(162)--16(1622)7+50(1622) + -443.0625
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72.

73.

74.

75.

76.

77.

78.

79.

80.

Chapter 2 Functions and Graphs

The graph of y = x2-7 is symmetric with respect to
the y-axis. [2.5]

The graph of x = y? +3 is symmetric with respect
to

the x-axis. [2.5]
The graph of y = x3-4x is symmetric with respect
to

the origin. [2.5]
The graph of y? = x? + 4 is symmetric with respect

to the x-axis, y-axis, and the origin. [2.5]

The graph of *2 + _ Y, =1is symmetric with
respect to
3 4

the x-axis, y-axis, and the origin. [2.5]

The graph of xy = 8 is symmetric with respect to
the origin. [2.5]

The graph oﬂ )J = L<|is symmetric with respect to
the x-axis, y-axis, and the origin. [2.5]

The graph of X +y =4 is symmetric with respect
to

the origin. [2.5]

Sketch the graph g x() =-x>+ 4. [2.5]

a. Domain all real numbers

82.

83.

84.

Chapter Review Exercises

Range {y )L £4}

b. gisaneven function

. Sketch the graph g x()=-2x-4 . [2.5]

a. Domain all real numbers

Range all real numbers

b. g is neither even nor odd

Sketch the graph g x() = %2+ X+ [d.5]

v

a. Domain all real numbers

Range {y ¥ 4}

b. gisan even function

Sketchthe graphg()x= vV 16-x2. [2.5]

e

a. Domain {x|-4 £ x £ 4}
Range {ylo£y 4}

b. gisan even function

Sketch the graph g( )x =x3-x. [2.5]

226
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a. Domain all real numbers Range 'L
all real numbers b. g is an odd \4//
function it '_:*':""‘.""'.
85. Sketc 49
h the
# e graph 90. g()=f(x) [2.5]
& o g(x) =
o 28x3. /
[2.5] \'1
B 1 2 a & 7t
]
a. Domain all real numbers )

Range {yy isan even integer 91. gx=f(x) [2.5]

b. g is neither even nor odd

86. gx()=f(x)-2 [2.5] 92.

87.

93.

it
B TP

88.
94.

89. gx()=f(x+-2)1 [2.5]
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95.

96.

97.

98.

Chapter 2 Functions and Graphs

g()x=f (12 x) [2.5]

Perform the operations. [2.6]

a. (f+9)()2= 8622+ 2-20% 4[32()+1]
—4+7=11

b. égeeee _ gf @+++06(-1) = (13)2(-:1()+11)i= -

22=1

c. (f-g)()x=(x2+x-2)-(3x +1) = x2-2x-3

d. (fg )()x=(x2+x-2)(3x +1)
= 3x2+ 4x2-5x -2

Find the difference quotient. [2.6]

f x(+h)-fx() h
2 2
S 4(crh) Becrhh)L(ax 31y

= 4x? +8xh + 4h? -3xh-3h-1-4x%+ 3x +1

= 8xh +4hh?-3h

= 8x +4h-3
Find the difference quotient. [2.6]

gx(+h)-agx()
h

= (x £h)*-(x +h h)-(x* - x)

= x3 + 3x h? + 3xh? +hh® - x-h- x3 + x

Chapter Review Exercises

= 3x h2+ 3xhh2+ h3-h

=3x%2+3xh + h2-1
99. s()t=3t2[2.4]
a. Average velocity = 3 )42 Sy 2

H1by M)

e

d 12

b. Average velocity=3(3)23—— 2 2
) — 34
=

27 12

= I =15 ft/sec

c. Average velocity = 3(2:5)2-52=-3(2)22

625 W)
0.5

18,75 12

= 05

=6.750.5 =13.5 ft/sec

d. Average velocity = 3(201)2.012--3(2)2

(0400 M4y
= (L0l
121203 12
= 001

=0.12030.01 =12.03 ft/sec

228

2

e. It appears that the average velocity of the ball

approaches 12 ft/sec.
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100. Evaluate the composite functions. [2.6]

a. (frg)3)=fo( (3)=f(3-8)
=1(-5) (= -5)7+ 4(-5)

=25-20=5
b. (gEF)(3)- =g f( (-3) = g((-312+ (-
3))
=g(-3)=-3-8
=-11

c. (feg)()x=fax(())
= (X -8)2+ 4(x-8)
= x2-16X + 64+ 4x -32

=x2-12x + 32

d. (@ef)(x=gfx(()
= (x2+4x)-8
= X2+ 4x-8

101. Evaluate the composite functions. [2.6]

a (feg(5-  =fo((shlr(dy=r |
(-6)
=f()6=26()2+7
=72+7=79
b. (gEf)(5)- = g f( (5)) = g(2(-5)% +
7)
=g()57=97-1 |
=56
c. (feg)()x=fax(())
=2%-1247
=2X2-AX + 2+ 7
=2x2-4x +9

Chapter Review Exercises 229

d. (@rf)()x —gfx(())
| —2x24+7-1

=2x2+ 6 |

=2x2+6

102.Enter the data on your calculator. The technique

for a TI-83 calculator is illustrated here. Press
STAT. [2.7]

K] Lz L= E
£ iz [
13
11 g
1y 2
i7 26
Z0 |
L=
1nked
—ar Stats w=a+
—ar Stats a=1.171428571
e —Med b=3. 12847519
LinEe9ay gx+b pi=, 3726954 17E
:RuadRea =, 92928368 T
:CubicRea
LEysrtEeg

a. y=1.171428571x + 5.19047619
b. y=1.171428571(12) + 5.19047619 = 19 m/s

103. a. Enter the data on your calculator. The

technique for a T1-83 calculator is illustrated here.
Press STAT. [2.7]

L1 L2 L3 3

caLe TEgTs| | O 160 (e
il 10 |1B3
. 20 147
giiorthd o 133
IFiEarthk vo | 118
4:{lrlList 50 |105
SizetUpEditor L3rli=

:1-Yar Ztats

ig=Var Itats y=axS+hx+c
Med-Med

‘Linkeg faxsh)| | 270042952048
duadReg h=-1.756A43157
iCubicReq c=180. 4065934
?iﬂuar\-tﬁeg RE=-E.|qE.|1IL|'L|'351|

Huadkeg

h = 0.0047952048t2 -1.756843157t +180.4065934
b. Empty @y = 0 @ the graph intersects the x-axis.

Graph the equation, and notice that it never
intersects the x-axis.
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Xmin =0, Xmax = 400, Xscl = 100
Ymin = 0, Ymax = 200, Xscl = 50 Thus, no,
on the basis of this model, the can never
empties.
. The regression line is a model of the data and is
not based on physical principles.
Chapter 2 Test
1. Finding the midpoint and length. [2.1] midpoint =

2CCCe XL+2 X2, Y1+2 Y2 6+p++

(1)

=egece-22+4 | 3+-2" o+g

= géaegzz , Z2++gz)t')+ =(1,1)

length=d = \/ (X1-X2)%+ (y1-¥2)°

Vo a 24 (3--( 1))
V g

= O+ #=  36+16= 52

=213

2. Finding the x- and y-intercepts and graphing. [2.1]

Xx=2y?-4y=00x=2(0)-4
=-4

Thus the x-intercept is (04, 0).
x=0@0=2y*-4
4 = 2y?
2=y?
Ja-y

Thus the y-intercepts are (0,- 2)/gnd(0, 2).

Chapter Review Exercises

3. Graphing y|:||xD2|D1. [2.1]

X |

—4

-3

—2

-1
0

O.)I'\)HI\JOO|‘<

NE
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4. Finding the center and radius. [2.1]
X2-4X +y2+2y-4=0
(X2-4)x +(y?+2)y =4
(X2-4X + 4)+ (Y2 + 2y +1) = 4+ 4+1
(x-2)2+ (y +1)2=9

center (2, 01), radius 3
5. Determining the domain of the function. [2.2]

x2-1630
(x-4)(x+4)3%0
The product is positive or zero.

The critical values are 4 and 0O4.

The domainis {xk =4 orx €-4}.

6. Find the values of a in the domain of f x( ) = x? + 6x -
17 for which f a( ) = -1. [2.2] a® + 6a -17 = -1
Replace f a( ) with a®+6a -17 a?+ 6a -16 = 0 (a +8)(a -
2)=0
a+8=0a-2=0a=-8
a=2

7. Find the slope. [2.3]

m=3----1(2)5=-56=-65

8. Find the equation. [2.3]y--(3)=-2(x-5)y + 3 =-2x
+10
y=-2x+7

9. Finding the equation in slope-intercept form. [2.3]

3x-2y=4
-2y =-3x+4
1

y=¥x-2

229

Chapter 2 Test
2
Slope of perpendicular line is - 3.

y-yi=mx(-xi)y+

1

2 =-3(x-4)
y+2=-2—X+8
3 3
y= 2,86
33 3
2,.2
y=-=X+
3 3

10. Write in standard form, find the vertex and the axis of
symmetry. [2.4]
fx()=x2+6x-2
= (X2 + 6X + 9)-2-9
= (x +3)>-11  standard form, vertex

(O3, —11), axis of symmetry x = 03

11. Finding the maximum or minimum value. [2.4]

-b=--4=2
2a 2(1)
f(2) =22-4(2)-8
=4-8-8
=-12
The minimum value of the function is —12.

12. Classifying the functions as even, odd or neither.
[2.5]
a. fx()=x*-x? f(X) = -(X)*- -(X)2=x*-
x2=fx()

fx() is an even function.

b. fx()=x3-x f(-x) =-(%)%--(x) =-x3+x
=-(¢-%) =-x() Fx()

is an odd function.
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c. fx()=x-1
even function f (x) =-x-1'-fx() notan
odd function neither

13. Identify the type of symmetry. [2.5]

a. (-y)?=x+1

y2=x+1 symmetric with respect to -axisx

b. -y =2(x)%+3(-x)

y =2x3+3x symmetric with respect to origin

C. y=3(-x)?-2

y =3x%-2 symmetric with respect to -axisy

14. g(x)=2f(x) [2.5]

16. g(x)=-f (x) [2.5]

f(x)=-x-1"fx() notan

10+

17. gx()=fx(-1)+3 [2.5]

+
10+

19. Perform the operations. [2.6]

a. (f-g)()x=(x2-x+2)-(2x-1)=x-3x +3

b. (fg- )-2) = ((-2)2--(2)+ 2)(2(-2)-1)
=()(8-5)=-40

c. (fEg)@)=fg( @) =f(230)-1)
=f()5=52-5+2
=22

d. (gaf)()x=gfx()=2(x?-x+2)-1

230
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=2x2-2x + 3
20. Finding the difference quotient of the function. [2.6]

fx()=x2+1

231

S 001 — 3(4)
= .01
2002005 — 20
= 0.01 = 20.05 ft/sec

23. a. Enter the data on your calculator. The technique

fx(+h)-fx() = (x +h)>+1-(x*+1)
h h

=x2+2xh + hh? +1-x2-1

=2xh+h?=h(2x+h)h h

=2x+h
21. Find the maximum area. [2.4]

Using the formula for perimeter for three sides,
P=2w+1280=2x+yy=

80-2x
Using the formula for area, A= xy . Then

A(X) = X(80-2x)

A )X = -2x% +80x -

2ba=-2(80-2)=20y

for a TI1-83 calculator is illustrated here. Press STAT.
[2.7]

LL LZ L3 3
CALC TEETE 93.C( Ch  (We—
T 92.3| 2k
BiTaortd! 31.9| 39
. 89. 5| 5k
E.Eu:ur*t?i ga.5| 56
4:iflrList 0. 5| 3k
S:fetUpEditor ELE
ELIT @
L:Lk-Yar Itats
g:g=Var Itats LinRegy
3:Med-Med y=ax+h
EBLinkey (ax+h) =-7.9624 5614
S:duadReqy h=7k7. 226807
b:{ubicReqg ré=.8059k9575
PlduartRey r=-. 89775680826

y007.98245614x0 767.122807
Cumulative Review Exercises

b. Evaluating the equation from part (a) at 89.

y007.98245614(89) 767.1228070

057 calories

Cumulative Review Exercises

=80-2 20()=40
1.
x=20ftandy =40 ft
22. Evaluating the function, s( )t = 5t°. [2.6] ,
a. Average velocity = 5(3)2-5(2)2=5(9)-5(4)—— 3
3-2 1 '
=45-20 = 25 ft/sec
2 2
b. Average velocity = 5(25)-52}—— 2.5-2
5(6.25)—3(4) 4.
= (.3 =
11,25 2
0.5 =22.5 ft/sec
2 2

c. Average velocity = 52:64)}-5(2}— 2.01-2

Determine the property for 3(a + b) = 3(b+a) . [P.1]

Commutative Property of Addition

6—, 2 are not rational numbers [P.1]

O
Simplifying. [P.1]

3+4(2x -9)
= 3+8x-36
=8x-33
Simplifying. [P.2]
(4-xy?%) (2-xy?*) =-(64x y**)(2-x y**)
=-(64)(2)(- x*%°%y ™)

510
=128xy
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5. Simplifying. [P.2]

24ab*®43=4a4435-b-=4b2=42

18ab 3 3 3b
6. Simplifying. [P.3]

(2x + 3)(3x -7) = 6x2-5x-21

7. Simplifying. [P.5]

X2+6X-27=(x+9)(x-3)=x+9

x2-9 X+3)(x-3) x+3
8. Simplifying. [P.5]
4 - 2 = 4(x-1) - 2(2x-1)
2x-1  x-1 (2x-1)(x -1) (2x -1)(x-1)

r 4 4x |2
= (2x—=Ix=1)

-2
={2r—1Hx—1)

9. Solving for x. [1.1]
6-2(2x -4) =14
6-4x +8 =14

-4x =0 x
=0

10. Solving for x. [1.3]

X%--=x 1 0
x =—{(D)@ \ (D-2-4) D)
2(1)

=1p1+4=18 5

2 2
11. Solving for x. [1.3]

(2x-1)(x+3)=4
2x2+5x -3 =4

2X2+5x -7=0 (2x + 7)(x -1) =0 X

=-Torx=1

12. Solving for x. [1.1]

232

3x +2y=15
3x =-2y +15
X=-1 y +5
13. Solving for x. [1.4]

x*-x2-2=0
Letu = X

u?-u-2=0

(U-2)(u+1)=0

u-2=00r u+1l=0u=2u=-1
X2=2x2=-1x=@2x=0i
14. Solving fo?/;. [1.5]
3X -1<b5x+7
-2X<8x >4
15. Finding the distance. [2.1]

distance = \/[ 2 2P+ [4--(3)P

=+ (4)-2+-(1)%= « 16+1

Vi
16. Finding G( 2)- . [2.2]
Gx()=2x3-4x -7
G(2)- =2(2)-3%-4(2)- -7=2
8)- +8-7=-15

17. Finding the equation of the line. [2.3]

1(3 1 3 2
Theslopeism=---- 2- 2=-2 +2 =- 4=

]
The equationisy - -( 3) = -2(x -

2)
1
y=-2x-2
18. Solving a mixture problem. [1.1]
0 X
0.08| 60
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0.03 | 60+ x
0.08(60) +0x = 0.03(60+X)

4.8 =1.8+0.03x
3=0.03x
100 =x
100 ounces of water
19. Evaluating a quadratic function. [2.4]

h x() =-0.002x2-0.03x +8

h(39) = -0.002(39)? -0.03(39)+8
=3.788 ft
Yes.
20. Finding the rate, or slope. [2.3]
0.04°F/min
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