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Chapter 2 Functions and Graphs

Section 2.1 Exercises 5. Determine whether the ordered pair is a solution

1. Plot the points: 2x+5y=16

2-2)+ 5(4);16

9

—4+20=16
16 =16 True
2 (=2, 4) is a solution.
6. Determine whether the ordered pair is a solution
2x? —3y=4
?
2(1)* —3(~1)=4
?
2+3=4
3. a. Find the decrease: The average debt decreased 5=4 False
between 2006 and 2007, and 2008 and 2009. (1,-1) is not a solution.
b. Find the average debt in 2011: 7. Determine whether the ordered pair is a solution
Increase between 2009 to 2010: 22.0-20.1=1.9 y= 3x2 —4x 42
; . ?
Then the increase from 2010 to 2011: 1723(=3) — 4(—3)+2
22.0+1.9=23.9, or $23,900. 9
4. a. When the cost of a game is $22, 60 million games S SERa S
17=41 False

can be sold.
. (=3, 17) is not a solution.
b. The projected numbers of sales decreases as the
) ) ) 8. Determine whether the ordered pair is a solution
price of this game increases.

2, .2
c. .Create a table and scatter diagram: x"+y” =169
2
) R=p-N (—2)2 +(12)* =169
8 | 8-:80=0640 R 4 1441169
15[15-70=1050 3 1400 S A
< 1200 . 148 =169 False
22(22-60=1320 =
o T 1000 ' (-2, 12) is not a solution
27127-50=1350 2% 800 - > :
31(31-40=1240 3 & 600}~ -* 9. Find the distance: (6, 4), (-8, 11)
&= 400 o
34134-30=1020 E
E 200 d=\(-8-6) +(11-4)
36(36-:20="720 2 00 320 30 40 " 5 5
37137-10=370 Price per game (in dollars) =~ (=14)"+(7)
d. The revenue increases to a certain point and then = 196449
=4/245

decreases as the price of the game increases.



130 Chapter 2 Functions and Graphs
10. Find the distance: (-5, 8), (-10, 14)

d =\(—10—(~5)* +(14—8)

=5’ +(6)°
=+/25436
=61

11. Find the distance: (4, —20), (-10, 15)

d = J(—10—(~4)) + (15— (~20))’

=(=6)” +(35)*
=4/3641225

=+/1261
12. Find the distance: (40, 32), (36, 20)

d = (36— 40) + (20— 32)?

=\(=4)? +(-12)
=J16+144

=160
=410

13. Find the distance: (5, —8), (0, 0)

d =(0—5)2 +(0—(~8))?

=(=5+(8)
=+/254 64
=89

14. Find the distance: (0, 0), (5, 13)

d =(5-0)> +(13—0)
=52 +13°
— 254169

=+/194

15. Find the distance: (\/3, \/g), (\/E, \/ﬁ)

d =123 + (V27 —B)?
= J@V3 B+ (33 -242)
= W3 + (332427
= 3+@7-12J6 +8)
—3+27-126+8

—438-12V6

16.

17.

18.

19.

20.

Find the distance: (125, +20), (6, 24/5)

d = J(6—~/125)> + (25 —/20)
= (6-5V5) + (25— 245)
SN TRENG S
=\(6-5V57 =|6-5v5| =545 -6

Note: for another form of the solution,

d =+/(6—355)?
— 36— 6035 +125 = /161 — 605
Find the distance: (a, b), (—a, —b)

d =(~a—a)* +(~b—b)?
= \(—=2a)* +(—2b)?
—aa? +4p
=2a® +b°
Find the distance: (a — b, b), (a, a + b)

d =(a—(a—b)> +(a+b—b)
= Ja—a+by + (@7

Find the distance: (x, 4x), (—2x, 3x)

d = (=2 —x)> +(3x— 4x)* withx <0

= (=307 +(-x)’

=4 9x? + x?

=10x?

=—xJ10 (Note: since x < 0,\/x_2 =—X)
Find the distance: (x, 4x), (—2x, 3x)

d =J(=2x—x)? + (Gx—4x)2 withx >0
= \/9x2 + x?
=+10x2

=x/10 (since x > O,\/)Tz =X)



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

M| Ex J’1+y2]
2 72
_[1+5 —1+5]
27 2
_[é 1]
2’2
=3,2

22. Find the midpoint: (-5, -2), (6, 10)

M| X J’1+}’2]
2 72
:[—5+6 —2+10]
2 72

23. Find the midpoint: (6, -3), (6, 11)

M:[6+6’ —3+11]
2 2

:[Q §]
272
=(6, 4)
24. Find the midpoint: (4, 7), (~10, 7)

M_[4+(—10) M]

>

2 2
:[—_6 u]
272
=(=3,7)
25. Find the midpoint: (1.75, 2.25), (-3.5, 5.57)
M:[1.75+(—3.5) 2.25+5.57]

B

2 2
_ [_ 1.75 7.82]

B

27 2
= (—0.875, 3.91)

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

[—8.2+(—2.4) 10.1+(—5.7)]
2 ’ 2

("7»%)
53,22)

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

28.

29.

30.

31.

[x_+5’ y_+l] =9, 3)
2 2

therefore x—2|—5 =9 and y—H: 3
x+5=18 y+1=6
x=13 y=>5

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

[x—+4, —y+(_6)]=(—2, 11)
2 2

_6)’

therefore _; 4_ -2 and M =11

x+4=-4

x=-8

2
y—

Thus (-8, 28) is the other endpoint.

Find other endpoint: endpoint (-3,
midpoint (2, —7)

x+(=3) y+(98)
2 2

= (29

_ -8
therefore =3 —2 and 2 —° —
creiore b an 5

78),

-7

x—3=4 y—8=—14
x=7 y=—06

Thus (7, —6) is the other endpoint.

6=22
y =28

Find other endpoint: endpoint (5, —4), midpoint (0, 0)

2 2

x+5:0

therefore and

y=4_y

x+5=0 y—4=0

x=-5

Thus (-5, 4) is the other endpoint.
Graph the equation: x—y =4

x|y
0|4
2|2

y=4
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32. Graph the equation: 2x+ y =—1 37. Graph the equation: y = w23
X |1y
2|1
—-1|-2
0 |-3
1 |-2
2 11

33. Graph the equation: y = 0.25x> 5
38. Graph the equation: y =x"+1

x|y
44 A
-215
21 _112
0 0|1
1 . 12
4 2|5
. 2
34. Graph the equation: 3x? +2y = —4 39. Graph the equation: y = %(x ~1)
i x|y
-2 -8 y —1] 2
~11=35 . 0 (05
0| —2 1 0
2 105
1 |-35 3| 2
2 | -8

o 2
35. Graph the equation: y ——2[x—3) 40. Graph the equation: y =2(x+2)

x| x|y
N —4 18
0|—6
-312
22
-210
310
12
4|2 0 |3
6]—6
. 2
36. Graph the equation: y =|x+3/—2 41. Graph the equation: y =x"+2x—8
x|y x ]y ’
ST —4]0 %
510 -2 1-8
B Y () —-1]1-9
11l o0 0 |-8 ]
0| 1 210




42. Graph the equation: y = x?—2x—8

43. Graph the equation: y = —x? 42

44. Graph the equation: y = —x* -1

2
-2

)V

-5
-2
-1
-2

45. Find the x- and y-intercepts and graph: 2x+5y =12

=5

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

2(0)+5y =12

y= %, y-intercept:

0, Q]
5

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

2x+5(0)=12

x =6, x-intercept: (6, 0)

46. Find the x- and y-intercepts and graph: 3x—4y =15

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

3(0)—4y =15

y:—%, y-intercept: [ ,

_15
4

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

|
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3x—4(0)=15
x =35, x-intercept: (5, 0)

47. Find the x- and y-intercepts and graph: x = — y2 +5
For the y-intercept, let x = 0 and solve for y.

0=—y*+5

y:ix/g, y-intercepts: (0,—\/5),(0, \/g)

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

x=—(07+5
x =35, x-intercept: (5, 0)
y
41
It

- _/5’(

48. Find the x- and y-intercepts and graph: x = y2 —6
For the y-intercept, let x = 0 and solve for y.

0=)"—6

y =46, y-intercepts: (0,—\/3),(0, \/E)

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

x=(0—-6
x =—6, x-intercept: (—6, 0)

49. Find the x- and y-intercepts and graph: x = | y| —4
For the y-intercept, let x = 0 and solve for y.
0=|y-4
y =44, y-intercepts: (0,—4),(0, 4)

For the x-intercept, let y = 0 and solve for x.
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x=[0|—4
x =—4, x-intercept: (—4, 0)

/4

¥

__§4
50. Find the x- and y-intercepts and graph: x = y3 -2
For the y-intercept, let x = 0 and solve for y.
0= y3 -2
y= P , y-intercept: (O, X )
For the x-intercept, let y = 0 and solve for x.

xX= (0)3 -2
x =—2, x-intercept: (=2, 0)

51. Find the x- and y-intercepts and graph: x4 y2 =4
For the y-intercept, let x = 0 and solve for y.
(07 +y* =4
y =42, y-intercepts: (0,—2),(0, 2)
For the x-intercept, let y = 0 and solve for x.
22407 =4
x =42, x-intercepts: (-2, 0),(2, 0)

y

41
S

-4

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

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

53

54

55

56

57

58

59

60

61

62

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

Intercept: (0, 0)

. 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)* + (y— 3)2 =49
center (1, 3), radius 7

. Find center and radius: (x—2)” + (y— 4)2 =25
center (2, 4), radius 5

. Find center and radius: (x+2)* + (y+ 5)2 =25
center (-2, —5), radius 5

. Find center and radius: (x+3)° +(y+5)° =121

center (-3, —5), radius 11

. Find center and radius: (x—8)° + »? :%

center (8, 0), radius %

. Find center and radius: x> +(y—12)° =1
center (0, 12), radius 1

. Find circle equation: center (4, 1), radius 2
(=47 + (1> =2?
(x4 +(y-1)* =4

. Find circle equation: center (5, —3), radius 4
(x—5)7 +(y+3)° =47
(x—5°+(r+3)* =16



63.

64.

65.

66.

67.

Find circle equation: center

%, ) , radius \/g

1
4

2 4
2 2
1 0 0
(x 2) +(y 4) 3

Find circle equation: center

0, %) , radius Ji1

(07 +{3-2] =11’

(x—O)Z—I—[y—%]z:ll

Find circle equation: center (0, 0), through (-3, 4)
(X =0)° +(y=0) =7
(=3-0> +(4—0)* =/
(-3 +42 =7
9+16=r>
25=5% =2
(x—0)* +(y—0)* =25
Find circle equation: center (0, 0), through (5, 12)
(x—0)* +(y—0)* =7
(5—0)> +(12—-0)> = 72
524122 =42
254144 = 1*
169 =13% = »*
(x—0)* +(y—0)* =169
Find circle equation: center (1, 3), through (4, —1)

(x+2)%+(y-5% =/
(x—1)>+(y—3)* =2
(4—1)2 +(=1-3%* =/2
32 +(—4)2 =2
9+16=r>

25=5% =2
(x—1)*+(y-3)*=25

68.

69.

70.

71.

72.

Section 2.1 135

Find circle equation: center (-2, 5), through (1, 7)

(1+2)* +(7-5° =77
22,2
944=2
2
13=(/13) =2
(x+2° + (=5 =13
Find circle equation: center (—2, 5), diameter 10
diameter 10 means the radius is 5 = > = 25.
(x+2) +(y—5) =25
Find circle equation: center (0,—1), diameter 8
diameter 8 means the radius is 4 = > =16.
(x—0* +(y+1)° =16

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

d=(-4-2)% +(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, 11).

[—2 +§_4) , 3+l —21 1] =(—1, 7) center

(x+1>+(y=772=25

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

d =(=3—7)* +(5—(~2))* =100+ 49 =149

Since the diameter is /149 , the radius is ~ 1249 .

Center is {7+(_3),(_2)+5]_ (2, é)

2 2 2
2
(x—2)2+(y—§)2= ﬂ]
2 2
2
_ )2 _3) 149
(x=2) +(y 2) 4
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73. Find circle equation: endpoints (5,-3) and (-1,-5) 79. Find center and radius: x> + y> —14x+8y+53=0
d=\(=5—(=3)) +(~1-5) =J4+36 =40 2o lax 43’48y  ——53

X2 —14x+49+ y> +8y+16=—53+49+16

Since the diameter is \/E , the radius is @ = \/E
2 (x=7*+(y+4*=12

. 5+(-1) (=3)+ (-5
Center IS[ (2 ),( )2( ) :(2,—4) center (7, —4), radius V12 =23
(x—2)2 +(y+4)2 :(\/E)z 80. Find center and radius: x2+y2—10x+2y+18:0
(x—2%+(y+4) =10 2—10x 4y 42y =-18

X2 —10x+25+ y* +2y+1=—18+25+1
(x=5+(y+1)* =8

74. Find circle equation: endpoints (4,—-6) and (0,-2)

d=\(-2-(-6)7 +(0-47 =16 +16 =32

center (5, —1), radius V8 =212

Since the diameter is \/372 , the radius is @ = 2x/§ . ) ) 5 5 15
2 81. Find center and radius: x“ + y —x+3y—::0

. [4+0 (=0)+(=2)|_,

Centerls{ o 5 =(2,-4) 2y +y% 43y :%
2 2 2

(x—2)* +(y+4) =(2v2) Poxtl 4243, 49 J15. 1,9
, ) 4 4 4 434

(x—2) +(y+4) =8 2 2 2

oo
75. Find circle equation: center (7, 11), tangent to x-axis 2 2 2

Since it is tangent to the x-axis, its radius is 11. 1 3 5

center [E’ 75], radius 5
(x=72+(y—11)? =117
25_,

. S22
76. Find circle equation: center (-2, 3), tangent to y-axis 82. Find center and radius: x“ + y“ +3x—5y + M

Since it is tangent to the y-axis, its radius is 2.

x4 3x +y2 -5y :f%
(x+2)* +(y—3)* =27 5 5 5
P32 sy 42 25,9, 2
77. Find center and radius: x2—|—y2—6x+5:0 4 5 42 42 4 4
3 R R ]
x* —6x —|—y2:—5 [x+2] +[y 2] [2]
X2 —6x+9+y> =—549 35 L3
5 5 5 center [——, —], radius =
(x=3)"+y =2 22 2
center (3, 0), radius 2 83. Find center and radius: x> + 3> +3x—6y+2=0
78. Find center and radius: x2+y2—6x—4y+12:0 ¥2 4 3% +y276y )
XX —6x  +y*—4y =-12 x2+3x+% +y2—6y +9 :—2+%+9

X2 —6x+9+)" —4y+d4=—12+4+9+4
(x=3+(y-2> =1

o3 oo (]

2

center (3, 2), radius 1

3 J37

center [——, 3], radius ~—
2 2



84. Find center and radius: x° + y2 —5x—y—4=0

x? —5x +y -y =4
WS gty 4l gy 25,1
4 4 4 4
2 2 2
(o[ 1] <[4
2 2 2

85. Find the points:

JE—x)? +(6-0)7 =10

(Ja—x? 1607 )2 — 102
16 —8x+x% +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:

J6-02 +(r—(=3)° =12
2
(w/(5)2+(y+3)2) =122
25+ y2 +6y+9 =144
12 +6y—-110=0
y:f6i\/6274(1)(7110)

2(D
ye —6++/36+440
2

_ —6£+476
T
y— —6£24119

2

y=-3+/119

The points are (0, —3++/119), (0, —3—+/119).

Section 2.2

87. Find the x- and y-intercepts and graph: |x| +| y| =4

Intercepts: (0, +4), (£4, 0)

88. Find the x- and y-intercepts and graph: |x —4 y| =38
For the y-intercept, let x = 0 and solve for y.
[0—4y|=8
4y =48
y =42, y-intercepts: (0,—2),(0, 2)
For the x-intercept, let y = 0 and solve for x.
lx—4(0)] =8
x =48, x-intercepts: (—8, 0),(8, 0)

89. Find the formula:

JB—x? (-7 =5
GB—x)’ +(@4—y) =5
9—6x+ x> +16—8y+ y> =25
x2—6x+y2—8y=0
90. Find the formula:

JEs—x? 12—y =13
(=5—x)>+(12—y)* =13?
25+410x +x? +144— 24y + y* =169
X2 4+10x+y* =24y =0
Prepare for Section 2.2
Pl. x*+3x—4
(3> +3(-3)—4=9-9—4=—4
P2. D={-3,-2,—1,0,2}
R=1{1,2,4,5)

137
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P3.

P4.

Ps.

Pé6.

Chapter 2 Functions and Graphs
d=\(G—(—4) +(—2—1)> =491 9 =+/58
2x—6>0

2x>6

x>3

x> —x—6=0

(x+2)(x—3)=0

x+2=0 x-3=0

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

9=3x

3=x
a=33)+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 one y.

. 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.

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 one y.

. Determine if the value is in the domain.

30,

fwy_o+4_

Yes, 0 is in the domain of the function.

10.

11.

12.

13.

14.

Determine if the value is in the domain.
g(=D=1-(=1?=0
Yes, —1 is in the domain of the function.

Determine if the value is in the domain.

F(0)==1=1 — =2 yndefined
—1+1 0

No, —1 is not in the domain of the function.

Determine if the value is in the domain.

y(2)=\202)-8 =4

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

Determine if the value is in the domain.

(_1):&_—6__3

1241 2
Yes, —1 is in the domain of the function.
Determine if the value is in the domain.

Fle)=—1 -1

(-2°+8 0
No, 0 is not in the domain of the function.

Is y a function of x?

2x+3y=7
3y=—2x+7
2,47 4 i
y= 3x+3, v is a function of x.

Is y a function of x?
Sx+y=38
y=-—5x+8, yis a function of x.

Is y a function of x?
—x+ y2 =2
y2 =x+2
y=++/x+2, y isanot function of x.
Is y a function of x?
X2 —2y=2
—2y=—x’+2

y= %xz —1, y is a function of x.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Is y a function of x?
X+ y2 =9

Y2 =9_x?

y= im, y is a not function of x.

Is y a function of x?
y= %/;, y is a function of x.
Is y a function of x?
y= |x| +5, yis a function of x.

Is y a function of x?

y= x> +4, y is a function of x.
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.
7£(0) = 2(0)° —4(0)> +5(0) =0

Yes, 0 is a zero.

Determine if the value is a zero.
2
1 1 1 4
Gl—=|=3(—= 2l—=|—-1=—=
[-3)=3(-3) +2(-3)-1--4
No, —% is not a zero.

Determine if the value is a zero.

sCp=2cb+6_4
—1+1

undefined

No, —1 is not a zero.

Determine if the value is a zero.
y() =512 -2()—-2=1

No, 1 is not a zero.

Determine if the value is a zero.

_3=H+9 0
(=3)°—4 5

g(=3)

Yes, -3 is a zero.

25.

26.

27.

Section 2.2
Evaluate the function f(x)=3x—1,

a. [(2)=3(2)—1

=6-1
=5
b. f(~1)=3(-1)—1
=-3-1
=4
c. f(0)=3(0)—1
=0-1
=1
o /(3)=a3)-
=21
=1
e. f(k)=3(k)—1
=3k—1
f. f(k+2)=3k+2)—1
=3k+6-1
=3k+5

Evaluate the function g(x) = 232+ 3,
a. g3)=23)*+3=18+3=21
b. g(—1)=2(—1)>+3=2+3=5

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

2
d. g[l]zz[l] +3=L43-7
2)~ 2 2772

e. g(0)=2(c)’+3=2c*+3

f. g(c+5=2c+5*+3
=2¢>4+20c+50+3
=2¢2 4+20c+53

Evaluate the function A(w0==\ﬁ;5;jg,
a. A(0)=+(02+5=+5

b. 4Q2)=+2?+5=0=3

e A(-2)=(2?+5=+0=3

d. A(4)=+4+5=21

139
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e. Ar+1)=y(r+1)>+5
=P +2r+1+5
:\/r2+2r+6

f. A(—0)=(—c)* +5 = +5

28. Evaluate the function J(¢) = 32—,
a. J(—4)=3(—4)> —(—4)=48+4=52

b. J(0)=3(0)>—(0)=0—0=0

AT
d. J(—c)=3(-¢c)*—(-c)=3c"+c

e. J(x+1)=3(x+1)%—(x+1)
=3x% +6x+3—x—1
:3x2+5x+2

f. J(x+h)=3(x+h)?—(x+h)
=3x> +6xh+3h> —x—h

Evaluate the function f(x)= 1

T1°
[

29.

a. f@zﬁ:%

b. f(—2)=ﬁ=%

d fQ+ /=1l

l\JI'—‘

1y
2"

e. S +a)=rF—=—1
‘c +4‘ A4

f. f(2+h):m

30.

31.

32.

Evaluate the function T(x) =35,
a. T(-3)=5
b. T7(0)=5

d. TR)+T(1)=5+5=10
e. T(x+h)=5
f. T3k+5)=5

Evaluate the function s(x) =-%

2
[

|-l>

a. s(4)= =1

|4| 4

b. s(5):é:§:l

. s(— 2)_| 2|

-3 _ -3
LCos(—3)=—2 =2 ]
d. s(=3) | 3|

Since >0, |t| =1

®

sy=~L=L=1
| ¢

|

f. Since <0, |t|: —t.

s(t)_L:—:—l
-~

X

Evaluate the function »(x) = ,
x+4

a. r(0)=—2-=0_
0+4 4

1 —1 1

b. (= 1)_71+4: 3 3

3 -3 4
—3+4 1

c. H(=3)=

[

1
2

N [] BN :(é)

2_1
9 9
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e. 7(0.1)= 0L _01_1 35. For f(x)=3x—4, the domain is the set of all real
0.1+4 4.1 41
numbers.
10,000 10,000 2500
b r0.000) =15 000+4 10,004 2501 36. For f(x)=—2x+1, the domain is the set of all real
33. a. Since x=—4 <2, use P(x)=3x+1. numbers.
P(=4) =34 +1=-12+1=~11 37. For f(x)=x?+2, the domain is the set of all real
b. Since x =+/5>2, use P(x) = —x> +11. numbers.

38. For f(x)= 3x? 41, the domain is the set of all real

P(N5)=—(J5) +11=—5+11=6

¢. Since x =c<2, use P(x)=3x+1.

numbers.

39. For f(x) — 4 the domain is {x|x=—2}.
P(c)=3c+1 x+2

d. Since k> 1, thenx =k +1>2, 40. For f(x)= 6 5 the domain is {x|x =5}.
X—

so use P(x =—x2—|—11.

) 41. For f(x)=+/7+x, the domain is {x|x2—7}.

Plk+1)=—(k+1)? +11=—(k* + 2k +1)+11
ktD=—(+1+ (k" +2k+D+ 42. For f(x)=+4—x, the domain is {x|x <4},

=—k* —2k—1+11
= k%2 _2k+10 43. For f(x)zx/4—x2, the domain is {x|—2§x§2}.
34, a. Since t=0and 0<r<5, use Q(t) =4. 44. For f(x)= /12—x2, the domain is
0(0)=4
{x|72\/§§x§2\/§}.
b. Since t=eand 6<e<7, then5<t <8,
50 use O(f) = —t +9. 45. For f(x)= \/xlﬁ’ the domain is {x|x>—4}.
0(e) =—¢+9
46. For f(x)z;, the domain is {x|x <5} .
c. Since 7=nand 1<n <2, then 0< <5, V5—x
souse Q1) =4 47. To graph f(x)=23x—4, plot points and draw a
0(0)=4 smooth graph.
d. Sincet:m2+7andl<m§2, X 170 1
y=f(x)=3x—4|-7|-4|-1
then 12 < m? §22 ,
P47<m®+7<2% 47 % /
1+7<m? +7<4+7 PR I BRI
8<m’+7<11 B

thus 8< ¢ <11,

souse Q(t) =~t—7

O(m® +7)=(m* +7)-17
:\/E:|m|:m since m >0
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48. To graph f(x)=2 f%x , plot points and draw a

smooth graph.

x —4]-2o04

yzf(x)zZ—%x 413 |20

6 -4 2 |2 4N

49. To graph g(x)= -1, plot points and draw a

smooth graph.

X —2[-1]o[1]2
y=glx)=x*-1]3 |0 |-1]|0]3

vvvvv

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

X —3[=1]of1] 3
y=glx)=3-x2|-6|2 [3]|2]-6

¥

44

[\

51. To graph f(x) =+/x+4, plot points and draw a

smooth graph.

2
2 (613

52. To graph A (x) =~/5—x, plot points and draw a
smooth graph.

X —4

0 3
y=h(x)=5—x| 3 [J5]|2]|+2]0

¥
4

I B S
-6 -4 =2 2 4 X
)

53. To graph f (x)=I|x—2|, plot points and draw a

smooth graph.

x -3(0|2(4]6
y=f(x)=x=21| 5 (20|24

54. To graph A (x)=3—|x|, plot points and draw a smooth

graph. X —3|—-1({0]|1]3
y=h(x)=3-xl| 0|2 [3]|2]0

-6 - 2 |1 2 x
2L




55. To graph L(x)= [Bxu for —6 <x <6, plot points

and draw a smooth graph.

x —6|—-4[-3|-1|0]|4]|6

y:L(x)ZH%x 2| —2|-1|-1]0|1]2

y

44

2+ °

+ —o0
-6 -4 e 2 4 6 *

56. To graph L(x)=[x]+2 for 0<x <4, plot points

and draw a smooth graph.

X 01234
y=Lx)=[xl+2[2|3]4|5]|6

y
6 .
L)
4 [ el
O

57. To graph N (x)=int(—x) for —3<x <3, plot points

and draw a smooth graph.

Y
° 1
o—e 2
o—e
-2 - *
-2+ O—e
o—e

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

and draw a smooth graph.

yA
8+ °
gJ 7
g 7
17

I_é t 1 t é t i %

1—

59. Graph f(x)= {2
x7

Graph y=1—x for x <2 and graph y =2x for

x> 2.

¥
8

X,

Section 2.2

x<2
x>2

60. Graph f(x)=

Graph y =2x for x <—1 and graph y :% for

x>-—1.

-8 - 4 &
4
-8
—x2+4, x<—1
61. Graph r(x) =1—x+2, —1<x<1.
3x—2, x>1

143

Graph y:—x2+4 for x <-1, graph y =—x+2 for

—1<x<1,and graph y=3x—2 for x>1.

il

-4
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| x|, x<1
62. Graph A(x)=1{x?, 1<x<3.
—x+2, x>3

Graph y =| x| forx <1, graph y:x2 for I<x<3,

and graph y = —x+2 for x >3.

—4

63. Find the value of a in the domain of f(x)=3x—2 for
which f(a)=10.

3a—2=10 Replace f (a) with 3a—2
3a=12
a=4

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

which £ (a)=17.

2—5a=7 Replace f(a) with 2—5a
—S5a=>5
a=-1

65. Find the values of a in the domain of

f(x)=x?42x—2 for which f(a)=1.

a*+2a—2=1 Replace f(a) witha®+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)=x*—5x—16 for which f(a)=-2.
a’> —5a—16=—2 Replace /' (a) with a*> —5a—16

a’—5a—-14=0
(a+2)@a=7)=0

67.

68.

69.

70.

71.

72.

a+2=0

a=-2

Q
\

SN
I

o

Find the values of a in the domain of f (x)=|x| for
which f(a)=4.

lal=4 Replace f (a) with |al
a=—-4 a=4

Find the values of @ in the domain of f(x)=|x+2]
for which f(a)=6.
la+2|=6 Replace f (a) with |a+2|

a+2=—-6 a+2=6

a=-38 a=4

Find the values of a in the domain of f(x)= X242

for which f(a)=1.

a?+2=1 Replace f (a) with a’ 42
a’>=—1
There are no real values of a.

Find the values of ¢ in the domain of f(x) =lx]-2
for which f(a)=-3.

la|l-2=-3
lal=—1

Replacef(a) with |a|—2

There are no real values of a.

Find the zeros of ffor f(x)=3x—6.

f(x)=0
3x—6=0
3x=6
x=2

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

f(x)=0

6+2x=0
2x=-6
x=-3



73. Find the zeros of ffor f(x)=5x+2.

fx)=0

5x+2=0
Sx=-2
__2
YT

74. Find the zeros of ffor f(x)=8—6x .

fx)=0
8§—6x=0
—6x=-8
_4
*=3

75. Find the zeros of f for f(x)=x*—4.

f(x)=0

x> —4=0
(x+2)(x—2)=0
x+2=0 x—2=0

x=-2 x=2

76. Find the zeros of ffor f(x)= x> +4x—21.

f(x)=0
¥ +4x—21=0
(x+7)(x-3)=0
x+7=0 x—3=0

x=-7 x=3

77. Find the zeros of ffor f(x)=x>—5x—24.

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

x=-3 x=28

78. Find the zeros of ffor f(x)=2x>+3x—5.

f(x)=0
2x% +3x—5=0
2x+5x-1)=0

2x+5=0 x—1=0

79.

80.

81.

82.

83.

84.

85.

86.

87.
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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.
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 (—w, 0];
increasing on [0, «)
Determine where the graph is increasing, constant, or

decreasing. Decreasing on (—oco, 00)

Determine where the graph is increasing, constant, or

decreasing. Increasing on (—oo, 00)

Determine where the graph is increasing, constant, or

decreasing. Increasing on (—oo, 2];

decreasing on [2, co)

Determine where the graph is increasing, constant, or
decreasing. Decreasing on (—oco, —3]; increasing on
[—3, 0]; decreasing on [0, 3]; increasing on [3, o)

Determine where the graph is increasing, constant, or
decreasing. Increasing on (—oo, 00)

Determine where the graph is increasing, constant, or

decreasing. Constant on (—oo, 0]; increasing on

[0, 00)
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88. Determine where the graph is increasing, constant, or c. 7(123,500) = 0.28(123,500—85,650)+17,442.50

decreasing. Constant on (—oo, 00) =0.28(37,850)+17,442.50

89. Determine where the graph is increasing, constant, or

decreasing. Decreasing on (—oo, 0];

constant on [0, 1]; increasing on [1, co)

=10,598+17,442.50
= $28,040.50

95. a. Write the width.

2042w =50
90. Determine where the graph is increasing, constant, or 2w =50—2]
decreasing. Constant on (—oo, 0]; w=25-1

decreasing on [0, 3]; constant on [3, c0)

b. Write the area.

91. Determine which functions from 77-81 are one-to-one. A=bw
A=125-1
g and F are one-to-one since every horizontal line ( 2)
. . A=25]—-1
intersects the graph at one point.
. . 96. a. Write the length.
/. V, and p are not one-to-one since some horizontal
L . 4_ 12
lines intersect the graph at more than one point. T d+1
92. Determine which functions from 82-86 are one-to-one. 4d+1=121
s is one-to-one since every horizontal line intersects the 4d +41 =121
graph at one point. 4d =8l
t, m, r and k are not one-to-one since some horizontal %d =1
lines intersect the graph at more than one point. I(d) = 1,
2

93. a. C(2.8) = 0.90—0.20int(1—2.8)
=0.90— 0.20int(—1.8)

b. Find the domain. Domain: [0, c0)

=090-020(=2) c. Find the length. /(8) =L (8) =4 ft
=0.90+0.4 2
=$1.30 97. Write the function.
b. Graph C(w). v(t) =80,000— 65007, 0<t<10
) 98. Write the function.
716 -— v(t) =44,000—4200:, 0<zr<8
212 —0
%‘ 08 99. a. Write the total cost function.
o4 C(x) = 5(400) +22.80x
A =2000+22.80x
Weight (ounces)

94. a. Domain: [0, c0)

b. 7(50,020) = 0.25(50,020 —35,350) + 4867.50

b. Write the revenue function. R(x)=37.00x

c. Write the profit function.

=0.25(14,670) + 4867.50 P(x)=37.00x - C(x)
— $8535 =37.00x — 2000 —22.80x

=14.20x—2000

Note x is a natural number.



100.a. Write the volume function.
V =1Iwh
V=(30—2x)(30—2x)(x)
V = (900 —120x +4x”)(x)
V =900x —120x? + 4x°>
b. State the domain.
V' = Iwh = the domain of V is dependent on the
domains of /, w, and 4. Length, width and height must

be positive values = 30—2x >0
—2x>-30
x <15

and x> 0.

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

15_15-h
3 r

Sr=15—nh
h=15-5r
h(r)y=15-5r

102.a. Write the function.

L:
h

b. Write the function.

Vzénrzh

1 (1,V, 1. (1,2
v =i (3] n=m ()
13
V—lznh

103.Write the function.

d =(31) +(50)*
d =9t +2500 meters, 0<t< 60
104.Write the function.

(—d

r

,\IH‘XZ 3—x
="y

hours
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105.Write the function.

d = /(45—81)* + (61)* miles

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

106.Write the function.

d = (60— 76)° + (10)* miles

where 7 is the number of hours after 12:00 noon
107.a. Write the function.

Left side triangle

2 =20% +(40—x)* 2 =304 x°

¢ =400+ (40— x)? ¢ =+/900+ x>

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

Right side triangle

b. Complete the table.
x | 0

Total

|10|20|30|4O
Length ‘ 74.72 ‘ 67.68 ‘ 64.34 ‘ 64.79 ‘ 70

¢. Find the domain. Domain: [0, 40].
108.Complete the table.
p |40|50|60|75|90
/(p) [ 4900 | 4300 | 3800 | 3200 | 2800

Answers accurate to nearest 100 feet.
109.Complete the table.
X | 5 |10 |12.5| 15|20
Y (x) | 275 | 375 | 385 | 390 | 394

Answers accurate to the nearest apple.
110.Complete the table.

x | 100 | 200 | 500 | 750 | 1000
C(x) | 57,121 | 59,927 | 65,692 | 69,348 | 72,507

Answers accurate to the nearest dollar.
111.Find c.

fley=c*—c-5=1

Z—c—6=0
(c=3)c+2)=0
c—3=0 or c¢+2=0
c=3 c=-2
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112.Find c. 117.Find all fixed points.
g(C):*26‘2+4C*1:74 a>+3q—3=aq
= 2% +4c+3=0 a*+2a-3=0
(a—1)(a+3)=0
4442 —4(-2)(3)
€= 2(—2) a=1 or a=-3
 —44.16+24  —44-J40 118.Find all fixed points.
CTTT 4 T 4 .
o —4£2410 a+s
—4 a=a(a+5)
C:—Z:EZ\/E a=a’+5a
0=a’+4a

113.Determine if 1 is in the range.
0=a(a+4)
1 is not in the range of f (x), since
a=0 o a=-4

1= x—} onlyifx+1=x—1 or l=-1. 119.a. Write the function.

114.Determine if 0 is in the range. A=xy
1

0 is not in the range of g(x), since A(x) = x(—ix + 4)

0= 13 only if (x—3)(0)=1 or 0=1. A(x):—%x2+4x
115.Graph functions. Explain how the graphs are related. b. Complete the table.

Flotl Flotz Flets

AL \j x |1 |2]4]6]7

M -

R Area [35|6 (86|35

M= WS

:32: ¢. Find the domain. Domain: [0, 8].

i 120.a. Write the function.

The graph of g(x) = x? —3 is the graph of f (x)= x? mo —0=2_ =2

PBE™x—2 x-2
shifted down 3 units. The graph of & (x) = x* 42 is 0—y —y

MBI T0T
the graph of f(x) = x> shifted up 2 units.
e graph of f(x) = x” shifted up 2 units Mpg =M 45
116.Graph functions. Explain how the graphs are related. -2 _ -y
FIotl Fletz Flets x—=2 x
“WERE 2x
~eECK-F0E ===y
wWEBECHEZE x—2
K$H= 1 1
M=
z Area=_bh=—x
wME= y
= 2 2
1, 2x
The graph of g(x) = (x—3)? is the graph of 2 x-2
2
_ X
fx)= x? shifted 3 units to the right. The graph of T x=2
h(x) _ (x+2)2 is the graph of f(x) _ x2 shifted 2 b. Find the domain. Domain: (2, OO)

units to the left.



121.a. Write the function.

Circle Square
C=2nr C=4s
x=2nr 20— x=4s
x X
=X —5_X
r . s
2 x \? 2 x|
A = = _ A = = .
rea=mr-=or 2”) rea=s ( 4)
2 2
X :zs_i X
ppe 26
2 2
Total Area =X 4252 x 4 X
otal Area 4ﬂ+ 2x+16
(1L 1)2_5
= 47[+16)x 2)c—|—25
b. Complete the table.
X |0| 4 | 8 | 12 | 16 | 20
X‘”al 25 ‘ 17.27 ‘ 14.09 ‘ 15.46 ‘ 21.37 ‘ 31.83
rea

¢. Find the domain. Domain: [0, 20].
122.a. Let m=10,d =7,c=19,and y =41. Then

_13m—1 Yy c _
Z—H—S ﬂ+[[4ﬂ+|[4]l+d+y 2¢

_[13-10=1] , [41] . [19 .
— [0t 4 |2 1219

=25+104+447+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 let m=11, d =1, ¢=20, and y=19.
Then

_13m—1 y c _
Z_H—5 ﬂ+ﬂ4ﬂ+ﬂ4ﬂ+d+y 2¢c

_[13-11=1], [19] . [20 s
_[[—5 H+“4]]+[[4}]+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.
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c. Letm=5,d=4, c=17, and y =76. Then

_(13m—1 y c B
z_[[—s ﬂ+[[4ﬂ+|[4]l+d+y 2¢

13-5-1] , [76] . [17
= L22=L 1 Lo 1 L 44 76— 21
e 1 o P AR

=12+19+4+4+4476-34
=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,

1
7.1
7

p3. —4-4 _-8

2—-(-3) 5
P4. y—3=-2(x-3)
y—3=-2x+6
y=—2x4+9
P5. 3x—5y=15
—S5y=-3x+15

y:%x—3

P6. y=3x—-2(5—x)
0=3x—-2(5—x)
0=3x—-10+2x
10 =>5x
2=x
Section 2.3 Exercises
1. If a line has a negative slope, then as the value of y
increases, the value of x decreases.
2. If aline has a positive slope, then as the value of y
decreases, the value of x decreases.
3. The graph of a line with zero slope is horizontal.
4. The graph of a line whose slope is undefined is
vertical.
5. Determine the slope and y-intercept.

y=4x—-5: m=4, y-intercept: (0,-5)
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6.

10.

11.

12.

13.
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Determine the slope and y-intercept.

y=3-2x: m=-2, y-intercept: (0, 3)

. Determine the slope and y-intercept.

f(x)= %: m= %, y-intercept: (0, 0)

. Determine the slope and y-intercept.

f(x)=—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:f%x+1: m:f%,
2x 2
=2-=: m=—-=
4 3° "3

The graphs are parallel.

Determine whether the graphs are parallel,
perpendicular, or neither.

f(x)=3x—1: m=3,

X 1
X g oy=_1
Y=73 m=T3

1
3(—5|=-1
5]
The graphs are perpendicular.

Determine whether the graphs are parallel,

perpendicular, or neither.

4x 4
= — 2: = —
/() S H2im==,

fﬁﬂzz_%m m:_%

The graphs are perpendicular.
Find the slope.

Yo=n _T1-4_ 3

m:xz—xl 1-3 -2

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Find the slope.

o 1-4 _-3_ 3

52 71 7
Find the slope.
2—0 1

“0-4= 2

m

Find the slope.
4-4 _0_,

m—=—m—— —_ =

S 2—(-3) 5
Find the slope.
_=7=2_-9

m= =

33 0 undefined

Find the slope.
0-0_0_,

=307 3

Find the slope.
—2—-4 —6

nm=————=—=

C—4—(=3) —1
Find the slope.

_4-CD s
"TT3I s 2
Find the slope.

Find the slope.
2-4_-2__8

=7 175 s

4 2 4

Find the slope, y-intercept, and graph. y =2x—4

m =2, y-intercept (0, —4)
y



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

m =—1, y-intercept (0, 1)

25. Find the slope, y-intercept, and graph. y = %x +1

m :% , y-intercept (0, 1)

11111

26. Find the slope, y-intercept, and graph. y = —%x +4
m= f% , y-intercept (0, 4)
N
21
I I W

&
27. Find the slope, y-intercept, and graph. y =—2x+3
m = =2, y-intercept (0, 3)

y

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

¥

29.

30.

31.

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

m = 0, y-intercept (0, 3)

¥

21
A
2 otz T

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

m =0, y-intercept (0, —2)

sl
4l
21

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

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

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

m = =3, y-intercept (0, 0)

)

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

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

. Find the slope, y-intercept, and graph. y = —x

m =—1, y-intercept (0, 0)
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35.

36.

37.

38.

39.

Chapter 2 Functions and Graphs

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

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

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

¥

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

x—y=4
y=x—4

x-intercept (4, 0), y-intercept (0, —4)

¥

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

4x+3y—12=0
3y=—4x+12
yz—ix—|—4

3
x-intercept (3, 0), y-intercept (0, 4)

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

2x+3y+6=0
3y=—2x—-6
y:—%x—2

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

¥

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

2x—5y=-15
—S5y=—-2x-15
y:%x—l—3

40.

41.

42.

x-intercept (—175, O) y-intercept (0, 3)

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

3x—4y =8
—4y=-3x+8
yz%x—Z

¥

6+

P

_'s'_é'_;'z'./i"&'é *
2

(=]

Write slope-intercept form, find intercepts, and graph.
x+2y=6
y= —%x +3

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

61
\_
2__
_H_H_H_ﬁ‘t
-6 -4 2 T 2 4 6
24

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

x—=3y=9
y:%x—3

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

¥

R R R
-6 -4 -2 1 2 x
24




43.

44.

45.

46.

47.

48.

49.

50.

51.

Find the equation.
Usey=mx+bwith m=1, b=3.
y=x+3

Find the equation.

Use y =mx+bwith m=-2, b=5.
y=-2x45

Find the equation.

Usey =mx+bwithm==, b:%.

A

3.1
Y=gt

Find the equation.

Use y = mx+ b with m:—;, h=3.
3 4
- 2,,3
LR

Find the equation.
Use y=mx+bwith m=0, b=4.
y=4

Find the equation.

Use y =mx+ b with m:%, b=-1.

y:%x—l

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—-15-1
y=—3x—-16
Find the equation.

o 4-1_3 _ 3

TT1-3 —4 4

yol==2(x=3)

_.3..,9.,4
Y=Y LT
__3..,13

y= 4x+ 4

Section 2.3
52. Find the equation.
_=8-(6_-—2_2
2-5 -3 3

_2(
y=(=6)=2(x=5)

_2__10
y+6—3x 3
2. 10

—2,. 10 ¢
V=353
_2 28
V=373

53. Find the equation.

m—l=11_—12_12
2-7 -5 5

y—ll:%(x—7)

12 84

=12, 84

Y 575
_12 8 55
=S¥ 5T
_12 29
5 s

54. Find the equation.

 —4-6 _—10_
M=3 s 2

y—6=—5(x+5)
y—6=-5x—-25
y=-—5x—25+6
y=-5x—19
55. Find the equation.
y=2x+3 has slope m =2.

y—y1:2(x—x1)
y+4=2(x-2)
y+4=2x—-4
y=2x—8
56. Find the equation.
y=—x+1 hasslope m=—1.

y=yn=-1(x-x)

y—4=—1(x+2)
y—4=—x-2
y=—x+2

153
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57. Find the equation. 61. Find the equation.
y :f%x+3 has slope m :f%. v =2x—15 has perpendicular slope m :f%.
3 1
y*ylzfz(x*xl) y*)’li*f(x*xl)
yfzzfl(x+4) y+4zfl(xf3)
4 2
o 3. 1,43
y—2= et 3 y+4 2x+2
— 3, B -]
y= 4x 1 y 2x 5
58. Find the equation. 62. Find the equation.
y:%x—l has slope m:%. y =—x+43 has perpendicular slope m=1.

20
yon=3r=x) y—2=1(x+5)
p45=30+3) y=2=x+5
y=x+7
y+5=2x+2 . ‘
3 63. Find the equation.
_2.
y—gx 3 yz—%x—i-l has perpendicular slope m:%.
59. Find the equation. 4
2x—5y=2 yon=3l=x)
-2, 2 _2
y—5x S hasslopem—s. y:%erS
y=>n :%(x*)ﬁ) 64. Find the equation.
y—2=2(x—5) 3x—2y=5
5 2y =-3x+5
_2
y—2—gx—2 y:%x—% has perpendicular slope m:—%.
V=2,

y=—n= —%(x_xl)
60. Find the equation.

2
y—4=—2(x+3)
x+3y=4 3
Jy=—x+4 y—4=—2x_2
1 4 1 >
y:—§x+§hasslopem:—§. y:—%x+2

Yy=>n Z—%(X—xl)
yHl=—1(x+3)
y+l:—%x71

1

y:—gx—Z



65.

66.

67.

68.

Find the equation.
—x—4y=6
—4y=x+6

y= Ly 3 has perpendicular slope m =4 .

4 2

y=yn=4(x—x)
y—2=4(x-5)
y—2=4x-20
y=4x—18
Find the equation.
Sx—y=2
—y=-5x+2
y=>5x—2 has perpendicular slope m = —%.
Yy—n"n :*%(x*xl)
y+2=—1(x=10)

y+2:—%x+2

v 1y

Find the zero of f.
f(x)=3x—12
3x—12=0
3x=12
x=4
The x-intercept of the graph of f(x) is (4, 0).

Xmin = -4, Xmax =6, Xscl=2,
Ymin=-12.2, Ymax =2, Yscl=2
Find the zero of f.
f(x)=—2x—-4
—2x—4=0
—2x=4
x=-2

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

69.

70.

71.

Section 2.3

Xmin =-4, Xmax =6, Xscl=2,
Ymin=-12.2, Ymax =2, Yscl=2
Find the zero of f.

f@):%x+5

%x+5:0

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

Xmin = —30, Xmax = 30, Xscl =10,

Ymin =—10, Ymax =10, Yscl=1
Find the zero of f.
f)=—1x+2

—%x+2:0

f%x:fz
x=6

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

I—l—!—:i__

Xmin =-2, Xmax =8, Xscl=2,
Ymin= -6, Ymax =8, Yscl=2
Find the slope and explain the meaning.

_1505-1482 _
=820 2.875

155

The value of the slope indicates that the speed of sound
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72.

73.

74.

75. a

76.

Chapter 2 Functions and Graphs
in water increases 2.875 m/s for a one-degree Celsius
increase in temperature.
Find the slope and explain the meaning.

40—10
= =04
100—25

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

_31-20 _
23-12

H(c)—20=1(c—12)
H(c)=c+38

a. m

b. H(19)=(19)4+8 =27 mpg

_ 864.9-1008.1 _
&M= 2007~ o8
C(t)—864.9 = —35.8(:—2011)
C(t) = —35.8t +72,858.7
b. 750 = —35.8/ 4+ 72,858.7
—72.108.7 = —35.8¢
20142 ~ ¢

The debt will fall below $750 billion in 2014.

316,500 —279,200

~ T 2020-2010
N(t)— 279,200 = 3730(¢ — 2010)
N(t) = 3730t — 7,218,100

=3730

b. 300,000 =3730¢—7,218,100
7,518,100 = 3730¢
2015.6 ~¢

The number of jobs will exceed 300,000 in 2015.
22002150 _ 4,

A M=————"T_—""=

15-20
T(£)—2200 = —10(¢ —15)
T(f) = —10¢ + 2350

b. The value of the slope means that the temperature is

decreasing at a rate of 10°F per minute.
c. T(180)=—-10(180)+2350=550°F

After 3 hours, the temperature will be 550°F.

77.

78.

79.

80.

81.

a. m—=240—180 _ 5,

18—16

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.
¢. B(19)=30(19)—300= 270 board feet

_1640—800 _
a. m——60_40 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 one°F increase in

temperature.

c. E(75)=42(75)—880= 2270 acre-feet

Line A4 represents Michelle.
Line B represents Amanda.

Line C represents the distance between Michelle and

Amanda.

a. mAB:%—fé"OF

b. mABzﬁz—ﬁF
—4-5 .

The temperature changed most rapidly between points
DandE.
c. The temperature remained constant (zero slope)

between points C and D.

a. m=303=199 9373

0—65

3 —80.5 = —0.9323(x — 0)
y=—0.9323x +80.5

b. y=—0.9323(25)+80.5=57.19 ~ 57 years



75.5-17.2
2. a. m==="—1= 0,
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
72050

x = 44, the break-even point

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

P(x) = 124x — (78.5x 4 5005)
P(x) = 124x —78.5x — 5005
P(x) = 45.5x — 5005

45.5x—5005=0
45.5x = 5005

5005
YT 455

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

e 10,270
79
x =130, the break-even point

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

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

_ 1,602,180
6210
x = 258, the break-even point

87.

88.

89.

90. m

91.
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a. C(0)=8(0)+275=0+4275=8275
b. C(1)=8(1)+275=8+275=$283
c. C(10)=8(10)+275=80+275=8355
d. The marginal cost is the slope of C(x) =8x+ 275,
which is $8 per unit.
a. R(0)=210(0)=3$0
b. R(1)=210(1)=$210
c. R(10)=210(10) =$2100
d. The marginal revenue is the slope of R(x)=210ux,

which is $210 per unit.
a. C(¢t)=19,500.00+ 6.75¢

b. R(f)=55.00¢

. P(t)=R(t)—C()
P(f) = 55.00¢ — (19,500.00+ 6.75¢)
P(f) = 55.00¢ —19,500.00 — 6.75¢
P(f) = 48.25¢—19,500.00

d. 48.25t=19,500.00

; — 19.500.00
© 4825

t =404.1451 days =~ 405 days

_ 117,500-98,000 _ 19,500 _ &
7 35,000—32,000 3000

a. P(s)—98,000 = 6.5(s —32,000)
P(s) = 6.55 — 208,000+ 98,000
P(s) = 6.5s—110,000

b. P(50,000) = 6.5(50,000)— 110,000

= 325,000—110,000
=$215,000

c. Let 6.55—110,000 = 0. Then

6.5s =110,000

s = 110,000 ~ 16,924 subscribers

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

4
lope —.
slope =

The path of the rock is on the line through P(3,4) with
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92.
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slope —%, SO y—4:—%(x—3).

3 9
4= 2
y 4x+4
3 9
=—=x+=+4+4
y 4x+4+
—_3,.25
y= 4x+4

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

point of intersection of y = f%er% and y=10.

3,425
4x+4 10

—3x+25=40
—3x=15
x =—5 feet

Therefore the rock hits the wall at (=5, 10).

The x-coordinate is —5.

T28
15

103

i)

N
-18 S Fa\za

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

P(\/E, 1) has slope ﬁ
The path of the rock is on the line through
P(\/E , 1) with slope —J15 so
y—1==/15(x—A/15)
y—1= —J15x+15

y=—5x+15+1

y= —J/15x+16

The point of impact with the wall at y = 14 is the point

of intersection of y = —J15x+16 and y=14

intersect.
—15x+16 =14
*\/Ex =-2
X =—2_~0.52 feet

15

93.

94.

95s.

96.

97.

Therefore, the rock hits the wall at [L 14].

Jis’

The x-coordinate is —2= or approximately 0.52.

V15
\-28
+15
a
A
-18 “1/4 18 29
1-1
1
Find a.
fla)=2a+3=-1
2a =—4
a=-2
Find a.
f(@)=4—-3a=7
—3a=3
a=-1
Find a.
fla)=1—-4a=3
—4a=2
Find a.

f(a):%“+2:4

a. h=1s0
O(+h,[I+h] +1)=0(2,22 +1) = 0(2, 5)

m=517173

b. 1=0.1so0
}2

O+ h [14+ 4] +1)=0(1.1, 1.1 +1) = 0(1.1,2.21)

221-2 021
= :—:2.1
121 T o0



98.

¢. 7=0.01so

O +h, [1+ A" +1)= 0(1.01,1.01% +1)
= 0(1.01,2.0201)

2.0201—2 _ 0.0201
m==oi—1 ~ oo1 U

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

c. xl—l y1—2 X2—1+h y2 [1+h} 1

2
S VI LB e S (B! B R .
_.xZ—xl - (1+h)_1 o h
2
_2h+h —24h
h
a. h=1,5s0

O(=24h,9—[2+h]") = O(=2+1,9—-[-2+1])

i

b. 1=0.1s0

O(=24h,9—[-2+h) = 0(~2+0.1,9—[-2+0.1]")

—0(~1.9,5.39)
539-5  _ 039
frd = :3.9
"= Tio-(—2) o1
¢. n=0.01so0

O(—=2+h,9—[-2+h")=0(—2+0.01,9—[-2+0.01]%)
=0(~1.99,5.0399)

5.0399-5 _ 0.0399

= = =3.99
—1.99—(-2) 0.0l

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

e X\ =—2, 3 =5x=—2+h y, =9—[-244]

2
ya—wn _9-[-2+H -5
x2 7xl (72+h)7(72)
9~ (4—4h+h*)=5
B h

4h—h?
e /Ry 'y
h

m =

Section 2.3 159

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

is13 50 y=9 _15

2777 x—3 2

Therefore
2(y—9)=15(x—3)
2y—18=15x—45
2y—15x+27=0
2x? —15x+27=0 Substituting y = x*
(2x—9)(x—3)=0

2
_9 2 (9 _81_ (9 81
Ifx==, y=x (2) 4é(2, 4).

Ifx=3, y=x>=(3)" =9=(3, 9), but this is the

981

point itself. The point Z) is on the graph of

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

9 81) 15
5. 8 2.

100.The slope of the line through (3, 2) and (x, y) is

2,50 i—:i:%
Therefore
8(y—2)=3(x—3).
8y—16=3x—-9
8y=3x+7

S8Vx+1=3x+7
(8 1) = (3x+7)

64(x+1)=9x% +42x+49
64x + 64 = 9x* +42x +49
0=9x>-22x—-15
0=(9x+5)(x—3)

x:—% or x=3

Substituting y = «/x+1
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this is the point itself.

The point >

the slope of the line containing (3, 2) and

_5 2):. 3
( 9’ 3)188‘

Mid-Chapter 2 Quiz
1. Find the midpoint and length.

(=341 4-2) (=2 2]|_
s R Al R
d =\1=(3)) +(—2-47 =@ + (6
_ 675 =52
=213

. Find the center and radius.

X4 y?—6x+4y—2=0
x> —6x +y2+4y =2
X2 —6x+9+) 44y +4=2+9+4
(x—3 +(y+2) =15
center (3, —2), radius J15
. Evaluate.
flx)=x>—6x+1
f(=3)=(=3)" —6(=3)+1=9+18+1=28
. Find the domain.
For f(x)=~/2—x, the domain is (—oo, 2].
. Find the zeros of f for f(x)=x?—x—12.
fx)=0
X —x—12=0
(x+3)(x—4)=0
x+3=0 x—-4=0

x=-3 x=

n

. Find the slope.
_3-(=2)_ 5 1

-2-8 —-10 2

-3 %) is on the graph of y =+/x+1, and

7. Find the equation.

2x+3y=5
3y=—-2x+5
— 2,45 -2
y= 3er3hasslopem 3

y=>nn :*%(x*)ﬁ)

y—(=1)=—2(x-3)
3
y+l:f%x+2

y:—%x—i—l

8. flx)= —%x +1 has y-intercept (0, 1).

Prepare for Section 2.4
Pl. 3x2+10x—8=(3x—2)(x+4)
P2. x* —8x=x"—8x+16=(x—4)°

P3. f(—3)=2(-3)*>—5(-3)—7
=18415-7
=26
P4. 2xr —x=1
2x2—x—1=0
Qx+D(x—1)=0
2x+1=0 x—1=0

P5. x* +3x—2=0
L T3ENO - 4(-2)

2(
_—3+17
2
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P6. 53=—16/2 +64t+5 11. Write in standard form, find the vertex, the axis of
162 — 641+ 48 =0 symmetry and graph.
P —4t+3=0 f(x)=(x*>—8x)+5
(t=1(—-3)=0 = (x* —8x+16)+5-16
t=1,3 =(x— 4)2 —11 standard form,
Section 2.4 Exercises vertex (4, —11), axis of symmetry x =4
1.d
2. f
3.b
4. h
5. ¢ 12. Write in standard form, find the vertex, the axis of
6. ¢ symmetry and graph.
7. ¢ F(x)=(x?=10x)+3
8. a = (x* —10x+25)+3-25
9. Write in standard form, find the vertex, the axis of =(x— 5)2 —22  standard form,
symmetry and graph. vertex (5, —22), axis of symmetry x = 5
f()=(+4x0)+1 \ y

=2 +4x+4)+1-4
—=(x+2)*—3 standard form,

vertex (—2, —3), axis of symmetry x = -2

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

symmetry and graph.

2
= 1
10. Write in standard form, find the vertex, the axis of S =743+

(42 9 9
symmetry and graph. = (x +3x+z)+172
(2 2
S(x)=(x"+6x)—-1 :(x+%) +%_%
=" +6x+9)—1-9 s
3 5
=(x+3)>2—10 standard form, = (x +§) 1 standard form,
vertex (-3, —10), axis of symmet; =-3 .
( ) Y v vertex —l, _3 , axis of symmetry x = _3
x=-3Y 2 4 2
I z y
-3 [ x 3
|
|
| s
VE
(-3,-10)¥ T-10
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14. Write in standard form, find the vertex, the axis of

15.

16.

symmetry and graph.
f(x)=("+7x)+2
— (x2 +7x+£)+2—£

4 4
7V .8 49
:(”5) Ly
7V 41
Z(x+§) vy standard form,
vertex (—%, —%), axis of symmetry x = —%
y

Write in standard form, find the vertex, the axis of
symmetry and graph.
f(x)=—x*+4x+2

= —(x* —4x)+2

=—(x*—4x+4)+2+4

=—(x—2)"+6

standard form,

vertex (2, 6), axis of symmetry x =2

Write in standard form, find the vertex, the axis of

symmetry and graph.

f(x) =—x?—2x+5
= —(x*+2x)+5
= (x> +2x+1)+5+1
=—(x+ 1)2 +6 standard form,

vertex (-1, 6), axis of symmetry x = —1

y

17. Write in standard form, find the vertex, the axis of

18.

19.

symmetry and graph.
f(x)=-3x"+3x+7
=-3(x*—1x)+7
:—3(x2—1x—|—i)—|—7+%
2
— 3 L) 1283
- 3(x 2) LI

2
=— 3( X — %) + % standard form,

%, %) , axis of symmetry x =

o [ —

1

Write in standard form, find the vertex, the axis of
symmetry and graph.
f(x)=—2x* —4x+5

=-2(x*4+2x)+5

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

=-2(x+ 1)2 +7 standard form,

vertex (—1, 7), axis of symmetry x = —1

Find the vertex, write the function in standard form.

cozh 10

2a  2()
y=£(5)=(57-10(5

=25-50=-25
vertex (5, —25)
f(x)=(x—5)" 25



20.

21.

22.

23.

24,

Find the vertex, write the function in standard form.

_=b__6 _
Y7247 20)

y=,(3)=03)*-603)
=9-18=-9

vertex (3, —9)
f(x)=(x—3)*-9

Find the vertex, write the function in standard form.

_—b_ 0

YT2a T2
y=f(0)=(0)>-10=—10

vertex (0, —10)
f(x)=x*-10

Find the vertex, write the function in standard form.

_—=b__0

T2 T2

y=f(0)=(0)—4=—4
vertex (0, —4)
S(@)=x*—4

Find the vertex, write the function in standard form.

_—b__—6 _-6_,4

YT T 20y 27

y=1(3)=-(3)+6(3)+1
=—9+18+1
=10
vertex (3, 10)
F(x)=—(x—3)>+10

Find the vertex, write the function in standard form.

N
= = = 2
YT T2y 2

y=12)=-2) +42)+1
=—4+48+1
=5
vertex (2, 5)
f()=—(x=2)"+5
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25. Find the vertex, write the function in standard form.

_b__3 _3

T2 20 4

2

3 3 3
= —:2— — =
Y f(4) (4) 3(4)+7
_~[9)\_9
_2(16) e
99,79 18,56
2778 T

8
4
8

vertex

éﬂ)
4’ 8

Sy =2(x—3)

_3) 47
x4)+

8

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

2 23) 6 3

=gl

3
25\ 50
_3(25)_50 .,
(9) 37
25 50,, 25 50,6
=335 313
__19
3
519
rt = — ==
vertex |2, 3)

P

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

_=b__ -1 _1

T4 T 24 8

= o

8 8

1 1
=—4|=|+=+1

(64)+8+
1t 1,y 1,2.,16
N 16+8+1 16+16+16
_17

16

117

vertex ]’ 16)
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28. Find the vertex, write the function in standard form.

29.

30.

Chapter 2 Functions and Graphs

_—bh__ 6 _ 6 3

T2 205 —10 5

fr)=—5 x+§)2+ﬁ

5 5

Find the range, find x.

f(x)= x?—2x—1
=(x*—2x)—1
=(x*—2x+1)—1-1
=(x—1)?-2

vertex (1, -2)

The y-value of the vertex is —2.

The parabola opens up since a = 1> 0.

Thus the range is {y|y > —2}.

Find the range, find x.

f(x)= —x?—6x-2
= (x> +6x)—2
=—(x>+6x+9)—249
=—(x+3)*+7

vertex (-3, 7)

The y-value of the vertex is 7.

The parabola opens down since a = —1 <0.

Thus the range is {y|y < 7}.

31.

32.

33.

Find the range, find x.
f(x)= —2x% +5x—1
:—2( 2 —%x)—l

— 222 2)_1 2(2)
oY e) T A\ Te

The y-value of the vertex is %

The parabola opens down since a = -2 <0.
: 17
Thus the range is { y|y < <[

Find the range, find x.
f(x)=2x*+6x—5

=2(x*+3x)-5
—2(x2+3 2)—5—2(2)
(x + x+4 7
3 10 9
:2 -— _———=
(”2) 2 2
2
3% 19
-2 BT )
(Hz) 2
3019
rt —_ = —_ =
ve ex( 2 2)
19

The y-value of the vertex is -5

The parabola opens up since a =2 > 0.

Thus the range is {y‘y > —%}

Find the real zeros and x-intercepts.
f(x)= X2 4+2x—24
=(x+6)(x—4)

x+6=0 x—-4=0
x=—6 x=4



34. Find the real zeros and x-intercepts.
f(x)=—x*+6x+7
—(xz —6x—7>
—(x+1D(x=7)
x+1=0 x-7=0

x=-1 x=17
(-L 0) (7, 0)

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

x+4=0 2x4+3=0

4.0 (-39
36. Find the real zeros and x-intercepts.
F(x)=2x*—9x+10
=(x-2)(2x-5)

x—2=0 2x—-5=0

S
:2 = =
X X D

S
>0

37. Find the minimum or maximum.

(2, 0)

f(x)=x*+8x
= (x> +8x+16)—16
=(x+4)"—16
minimum value of —-16 when x = —4
38. Find the minimum or maximum.
f(x)=—x*—6x
= —(x* +6x)
=—(x* +6x+9)+9
= —(x+3)*+9

maximum value of 9 when x = -3

39.

40.

41.

42.

Section 2.4

Find the minimum or maximum.
f(x)=—x*+6x+2

= —(x* —6x)+2

= (x> —6x+9)+2+9

=—(x=3)+11
maximum value of 11 whenx =3
Find the minimum or maximum.
f(x)=—-x>+10x—3

=—(x*—10x)—3

= —(x*> —10x+25)—3+25

=—(x—5)%+22
maximum value of 22 when x =5

Find the minimum or maximum.
f(x)= 232 +3x+1

=2(x2 +%x)—|—l

2,3 5[ 9
2\ x +2x+ )+1 2(16)

2
~2(x+3)
43 -
minimum value of f% when x = —%
Find the minimum or maximum.

f(x):3x2—|—x—l

= 3(x2 Jr%x —1

. 13 _ 1
minimum value of 5 when x G

165
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43.

44.

45.

46.

47.

Chapter 2 Functions and Graphs
Find the minimum or maximum.
f(x)=5x>—11

=5(x2)—11
=5(x—0)>—11
minimum value of —11 whenx =0
Find the minimum or maximum.
f(x)=3x>—41
=3(x?)—41
=3(x—0)* —41
minimum value of -41 whenx =0

Find the minimum or maximum.
_ 1.2
f(x)——Ex +6x+17
—%(x2—12x)+17
:—%(x2—12x+36)+17+18
—%(x—6)2+35

maximum value of 35 whenx =6

Find the minimum or maximum.

f@==22"-2x47

et
__3(,2,.8 16 4
- 4(x + x+225)+7+75
__3( ) 529
4
~ 529 _ 4,4 - _4
maximum value of s —77 S when x 15

A(t) = —4.9¢ +90¢ + 9000

Microgravity begins and ends at a height of 9000 m.

9000 = —4.9¢> +90¢ + 9000
4.9¢> 90t =0
t(4.9¢—90) =0
t=0 4.9/—90=0

90
t=0 t=-"—-=184
4.9

The time of microgravity is 18.4 seconds.

48. h(t)=—4.9/ +12.8¢
0=—49+12.8¢
0=1(—4.9t+12.8)
t=0 —49/+12.8=0

1

2.8
t=0 t=-—>"~2.6
9

The ball is in the air 2.6 seconds.

49. h(x)= —6i4x2 $27=—

a. The maximum height of the arch is 27 feet.

b. h(10)=—6i4(10)2+27

== 3 > (100) +27

27
16+

_3 2
c. hix)=8= ca” +27

3 2
8—27=—=
64~

3 2
—19=_2
9 64x

64(—19) = —3x2

64(—19)
-3

64(—19)

20.1~x
h(x) =8 when x = 20.1 feet

50. [+w=240
a. w=240—/

b. A4=1(240—1)

A=2401—1°

3 02
64(x 0" +27



c. A=—1*+2401
A=—(1* 2400
A=—(I* —2401+120%) +120?
A=—(1-120)* +120?

Thus /= 120 and w = 120 produce the greatest area.

51. a. 3w+2/=600

3w=600-2/

 600—21
=TS

b. A=w-I
600—2/
A==
[

22
=200/—%]
3

c. A= —%(12 —3000)

- 7%(,2 —300/ +150%)+15,000

In standard form,

A:f%(17150)2+15,000

The maximum area of 15,000 ft” is produced when

/=150 ft and the width w:w: 100 ft .

52. a. Find the temperature for maximum surviving larvae.

N(1)=—0.6>+32.1¢—350

—_06 z2—ﬂ1)—350
( 0.6

=—0.6(:2 —53.51)—350
=—0.6[1*> —53.5t4+(26.75)*]—35040.6(26.75)*
=—0.6(t—26.75)> +79.3375
~—0.6(t—27)" +79
The maximum number of larvae will survive at 27°C.

b. A maximum of 79 larvae will survive.

¢. N(t)=0=—0.6t>+32.1¢—350

53.

54.

5S.
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t_ —32.1j:\/(—32.1)2 —4(—0.6)(—350)
N 2(—0.6) '

;= —32.1£~1030.41 — 840

—-1.2
f— —32.1£+4190.41  —32.1+13.8
—-1.2 —1.2

_—32.1+13.8 _—32.1-13.8
—-1.2 —-1.2

=1525=15 =38.25~38

t or t¢

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

than 38°C, none of the larvae survive.

a. T(t)=—0.7t>+9.4t+59.3

7

2
~—07 t—ﬂ) +90.857

|
|
= —0.7[t2 —%t+{%2]+593+07{%2
=5
|

5 2
~—0.7 t—6—) +91

47

The temperature is a maximum when ¢ = = 62

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°F.

h(t) = —9.8¢> +100¢

h(1) =—9.8(:* —10.2¢)

h(t) =—9.8(t—5.1)> +254.9
The maximum height is 255 m.

f=—b 8286 _ (4514

24 2(-279.67)

E(0.14814) = —279.67(0.14814)2 +82.86(0.14814)
~6.1

The maximum energy is 6.1 joules.
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56.

57.

58.

59.

60.

61.

Chapter 2 Functions and Graphs
h(x) = —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.

a. E(v)=—-0.018v>+1.476v+3.4

0.018
=-0.018(v> —82v)+3.4
:—0.018(v2 —82v+412)+3.4+o.018(41)2

:—0.018(v2—ﬂv)+3.4

=—0.018 (v—41)%> +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.

h(x)=—0.0002348x> +0.0375x

= 0.0002348(x> — 8075 )

—-00003a8{x* B e 107 |
+0.0002348[%-%]2

z—0.0002348[x2 — 0.86(:)3273548 x+ [% 0.83)03273548]2 ]+1'5

The maximum height of the field, to the nearest tenth
of a foot, is 1.5 feet.

b _ 296

— = =74
2a 740

2(-0.2)

R(740) = 296(740) —0.2(740) = 109,520

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

b _ 810

-b - =675
20 2(—0.6)

R(675) = 810(675)—0.6(675)* = 273,375

Thus, 675 units yield a maximum revenue of $273,375.

_b __ 17 _
2 2(=0.01) 83

P(85) = —0.01(85)% +1.7(85) — 48 = 24.25

Thus, 85 units yield a maximum profit of $24.25.

62.

63.

64.

b 168y 760
2a 5[ 1
[ 14,000]
(11,760)>
P(11 =2 L 68(11 —4
(11,760) Ta000 "+ 68(11,760) — 4000
= 5878.40

Thus, 11,760 units yield a maximum profit of
$5878.40.
P(x)=R(x)—C(x)
=x(102.50—0.1x) — (52.50x + 1840)
= —0.1x" + 50x — 1840
The break-even points occur when R(x) = C(x)

or P(x)=0.

Thus, 0= —0.1x +50x — 1840

o 50507 — 4(—0.1)(— 1840)
2(-0.0)
—50++/1764
02
50442
—02

x=40 or x=460

The break-even points occur when x =40 or x = 460.
P(x)=R(x)—C(x)
= x(210—0.25x) — (78x + 6399)
=—0.25x% +132x — 6399

b 132
—b 132 96y
2a  2(—0.25)
P(264) = —0.25(264)> +132(264) — 6399

=$11,025, the maximum profit
The break-even points occur when P(x) = 0.

Thus, 0=—0.25x> +132x — 6399

L —132j:\/1322 —4(—0.25)(—6399)
N 2(—0.25)
_ 1324411025
—0.5
—132+105

:T:>XZS4 or x =474

The break-even points occur when x = 54 or x = 474.



65. Let x = the number of people that take the tour.

a. R(x)=x(15.00+0.25(60 — x))
= x(15.00+15—0.25x)

= —0.25x* 4+30.00x

b. P(x)=R(x)—C(x)
= (—0.25x +30.00x) — (180 +2.50x)
=—0.25x> +27.50x—180

b ___27.50 _ 45

© T2 T T 2(=025)

P(55) = —0.25(55)% +27.50(55) — 180 = $576.25

d. The maximum profit occurs when x = 55 tickets.

66. Let x = the number of parcels.
a. R(x)=xp=x(22—0.01x)=—0.01x> +22x
b. P(x)=R(x)—C(x)
= (—0.01x% 4+ 22x)— (2025 + 7x)
=—0.01x% +15x —2025

b 15 _
T Y

P(750) = —0.01(750)* 4-15(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
—0.01x> +15x—2025=0

9 J15% —4(—0.01)(~2025)
2(—0.01)

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
q(x) =10,000+ 500x

Then the revenue is

68.
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R(x) = (3.95—-0.05x)(10,000+ 500x)
= —25x% +1475x 439,500
The cost is
C(x) =2.75(10,000 4 500x) = 27,500 +1375x
The profit equals revenue minus cost.
P(x)=R(x)—C(x)
=—25x% +1475x+39,500—(27,500-+1375x)
=-25x" +100x+12,000
The maximum profit occurs when

_b _ 100 _
20 2(=25)

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
q(x)=350+25x
Then the revenue is
R(x) =(390—10x)(350+ 25x)
= —250x% +6250x + 136,500
The cost is
C(x) =150(350+25x) = 52,500+ 3750x
The profit equals revenue minus cost.
P(x)=R(x)—C(x)
=—250x> +6250x+136,500—(52,500+3750x)
=—250x" +2500x+84,000
The maximum profit occurs when

_ b _ 2500 _
2 2(—250)

The price per ticket that maximizes profit is

p(5) =390 —10(5) = $340
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69. h(t)=—161>+128¢

b 128

a. 7%:72(—16) = 4 seconds

b. h(4)=—16(4)> +128(4) = 256 feet

c. 0=—16¢>+128¢

0=—16t(t—38)
—16t=0 or t—8=0
t=0 t=38

The projectile hits the ground at # = 8 seconds.
70. h(t) =—161" + 64t +80
b _ 64

T T 216

h(2) = —16(2)* 4+ 64(2)+80

=144 feet
b, b6
2a 2(—16)
=2 seconds

c.  0=—16r"+641+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 = 5 seconds.

71. y(x)=—0.014x> +1.19x+5

b 119
2 2(—0.014)

=425

y(42.5)= —0.014(42.5)2 +1.19(42.5)+5
=30.2875
~ 30 feet

72. h(t) =—6.6¢> +430¢ + 28,000

b _ 430

2a4 2(—6.6)
=326
h(32.6) = —6.6(32.6)> +430(32.6) + 28,000
=35,0003.784
~ 35,000 feet

73. h(x)=—0.002x> —0.03x +8

74.

75.

h(39) = —0.002(39)* —0.03(39)+ 8 = 3.788 > 3
Solve for x using quadratic formula.

—0.002x2 —0.03x +8 =0
x% +15x—4000=0

| 1544(15)2 — 4(1)(—4000)
o 2(1)

_ —15+4/16,225

- lsdylems

, use positive value of x
X~ 56.2

Yes, the conditions are satisfied.

4w+ 21 =1200

21 =1200—4w

;— 1200—4w

2

[ =600—2w

A= w(600—2w)

A=600w—2w"

A=—2w* 4600w

A=—2(w* —300w)

A=—2(w* —300w+150%)+2-150°
A=—2(w—150) + 45,000

1200 — 4(150)

Thus when w = 150, the length / = =300.

Thus the dimensions that yield the greatest enclosed
area are w = 150 ft and / =300 ft.
Find height and radius.

I
I

H—Zr—H
The perimeter is 48 = nr+h+2r+h.
Solve for .

48—mr—2r=2h

(48—nr—2r):h

N |—



76.

Area = semicircle + rectangle
A= %n "+ 2rh

:%nr2+2r<%)(4871tr72r)
_1_ 2
=5 nr +r(48—mnr—2r)

:%nr2+48r—nr2—2r2

= (ln—n—2) " +48r
2
= (—%n — 2) 4+ 48r
Graph the function 4 to find that its maximum occurs

when r ~ 6.72 feet.

Haxirurm N
neh.felidnz: Y=igpl.z0BER

Xmin =0, Xmax = 14, Xscl =1

Ymin = -50, Ymax = 200, Yscl = 50
h= %(48—11 r—2r)

~ %(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

48

value of r=h= .
n+4

y=a(x—h)*+k
y=a(x—0)>+6
y:ax2—|—6

500 = a(2100)> +6
494 = 4(2100)>
494 _
2100°
0.000112018 ~ a

3 =0.000112018x> + 6

Section 2.5

Prepare for Section 2.5

P1.

P2.

P3.

P4.

PS.

Pé6.

f(x):x2+4x76
b _ 4
2 2(1)
x=-2

_ 303 243
f(3)—(3)2+1— 5 =243

_ 33 243
f(—3)—(_3)2+1_ o =243
f3)=f(-3)

f(=2)=2(=2)> =5(-2)=—16+10=—6
—f(2)=—[2(2) —5(2)] = —[16—10]=—6
S(=2)=—-1(2)

f(=2)—g(=2)=(-2)* —[-243]=4—-1=3
F(=D)—g(-=)=(=1)* —[-1+3]=1-2=—1

f(0)—g(0)=(0)* —[0+3]=0-3=-3
fO—g) =) -[143]=1-4=-3
f)—g@) =02 -[2+3]=4-5=-1

—a+a b+b
2 ’ 2

midpoint is (0, b)

—a+a —b+b
2 ’ 2
midpoint is (0, 0)

Section 2.5 Exercises

1.

2.

Plot the points.

y
® C(-5, 3T B(5,3)e

IpG, -3)e

Plot the points.

171
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3. Plot the points. 12. Sketch the graph symmetric to the x-axis.
y y
e + o
R(-23) 1 AQ3) )
4 P !
B(-2,-3) + C(2,-3) 12 %
e + o

4. Plot the points.
13. Sketch the graph symmetric to the y-axis.

5. Plot the points.

Yy
[ ] -+ [ ]
B(-45 T C@5)
T(-4,-5 | A@d, -5
[ ] -+ [ ]

6. Plot the points.

« 1T o X
C(-5,-1) T B@G,-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 17. Determine if the graph is symmetric.
y-axis, and the origin. a. No
10. Determine how the graph is symmetric. b. Yes
The graph is symmetric with respect to the x-axis. 18. Determine if the graph is symmetric.
11. Sketch the graph symmetric to the x-axis. a. Yes
b. No
19. Determine if the graph is symmetric.
a. No
b. No

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



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

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

(=) =(—x)+1 does not simplify to the original
equation y=x+1.

Determine if the graph is symmetric to the origin.
No, since (—y) = 3(—x)— 2 simplifies to

(=y) = —3x — 2, which is not equivalent to the original
equation y =3x—2.

Determine if the graph is symmetric to the origin.
Yes, since (—y) = (—x)3 — (—x) simplifies to

—y= —x> +x, which is equivalent to the original

equation y = X —x.

Determine if the graph is symmetric to the origin.
Yes, since (—y) = —(—x)3 implies
—y= x> ory =—x>, which is the original equation.

Determine if the graph is symmetric to the origin.

Yes, since (—y)= is equivalent to the original

9
(=x)

equation y = 9,
X

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Section 2.5
Determine if the graph is symmetric to the origin.
Yes, since (—x)* + (—y)2 =10 simplifies to the
original equation.

Determine if the graph is symmetric to the origin.

173

Yes, since (—)c)2 —(- y)2 =4 simplifies to the original

equation.
Determine if the graph is symmetric to the origin.
—X

Yes, since —y = | | simplifies to the original
—X

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) = (fx)2 —7=x*-7= g(x).

Determine if the function is odd, even or neither.
Even, since h(—x) = (—x)> +1=x>+1= h(x).
Determine if the function is odd, even or neither.

0dd, since F(—x)=(—x)’ +(—x)>
5 03

=—Xx —X
=—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.

Neither

Determine if the function is odd, even or neither.

Even

Determine if the function is odd, even or neither.

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

Even

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

Neither

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

Neither

48. Determine if the function is odd, even or neither.
Odd
49, Sketch the graphs.

51. Sketch the graphs.
a. f(x+2)

52. Sketch the graphs.
a. g(x—1

b. g(x)—1

y=gx) -1

53. Sketch the graphs.
a y=f(x—2)+1

[T S N

— 4
-6 -4 2,/1 2 4(-"
N

b. y=f(x+3)-2

y
6
4
2

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

55. a. Give three points on the graph.
f(x+3)
(=2-3,5)=(-5,%)
(0-3,-2)=(-3,-2)
(1-3,0)=(=2,0)



56.

57.

58.

59.

b. Give three points on the graph.

J()+1
(=2,5+1)=(-2,6)
(0,—2+1)=(0,—1)
Lo+ =(L1)

a. Give three points on the graph.

g(x—2)
(=3+42,—-D)=(-1,—1)
(1+2,-3)=(3,-3)
(442,2)=(6,2)

b. Give three points on the graph.

g(x)—2
(=3,-1-2)=(-3,-3)

a. Give two points on the graph.
S(=x)

(—2,—4)

b. Give two points on the graph.
—/f(x)

(_ 1’ - 3)

a. Give two points on the graph.
—8(x)

(_3’ - 2)

b. Give two points on the graph.
g(=x)

(—4,-5)

Sketch the graphs.

a. f(-x)

b. -7 (x)

60. Sketch the graphs.

a. —g(x)

¥
4

y=-g(x)
2

4 x

L
|
s
[

y

T Py

21—
-4 -2 _izﬁ *
Fe 1,

62. Sketch the graphs.
y
4:%(—::)
2

e

-4 2 T2 4%

,2 T
//iQ%\

63. Sketch the graphs.

a. 2g(x)

Section 2.5
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66. Sketch the graphs.

b. %g(x)
a. 4f(x)

64. Sketch the graphs.
a. 2f(x)
¥

Ly =k

67. Sketch the graphs.
a. f(2x)

Y
f(2x)
-0 6-0 -0 '¢-0 -0

65. Sketch the graphs.
a. 3h(x)

O O O =0 &0 O

68. Sketch the graphs.

2Ly
a. g(2x)

] ANaW Wawa
- \_i/-4\—2_/_#\i/4\i/8x




2+

69. Sketch the graphs.
a. h(2x)

70. Sketch the graphs.
a. j(2x)

y

Section 2.5
72. Sketch the graph.

73. Sketch the graphs.

a. y:f%j(x)Jrl

¥

b. y=2;(x)—

/\l/\/

74. Sketch the graphs.

a. y:%h(x)—l

¥

ol

2l
4l

177
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75.

76.

77.

78.

79.

Chapter 2 Functions and Graphs

b. y=—-2h(x)+1

Graph using a graphing utility.

5

y=\x+3
3=
y=Ax

3=
y=\x-1

Graph using a graphing utility.

6

)%
y-3%3
]
_---"""JI y=3—1

-3

Graph using a graphing utility.

7

'S

-1

Graph using a graphing utility.

9

-3

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

origin.

M(x)=3Vx2 -4

M(x)=Vx2-4

M@=V -4

6

80.

81.

82.

Reflect the graph about the origin and then about

the y-axis.

Reflect the graph about the y-axis and then about

the x-axis.

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

origin.

Prepare for Section 2.6

P1.

P2.

P3.

P4.

Ps.
Peé.

@2x? +3x—4)— (2 +3x=5)=x* +1

GBx?—x+2)2x=3)=6x> —2x2 +4x—9x2 +3x—6
=6x —11x*+7x—6

f(3a) =2(3a)* —5(3a)+2
=18a> —15a+2

FQ4h) =22+h)?*—52+h)+2
=2h* +8h+8—5h—10+2
=2h% +3h

Domain: all real numbers except x = 1

2x—8=0

x=4

Domain: x >4 or [4, 00)



Section 2.6 Exercises

1. Evaluate.

(f+2)(=2)=f(-2)+g(-2)
=3+(—6)
=-3
. Evaluate.
(f—2)(=2)=f(-2)—g(-2)
=3-(-6)
=9
. Evaluate.
(f-&)(=2)=f(-2)-g(-2)
=3(—6)
=18
. Evaluate.
AN )}
g =2 g(-2)
-3
-6
1

2

. Evaluate.

glf(=3)]=¢gl71=-2

. Evaluate.

f@=rlg0)=3

. Simplify.

fQ+h)=32+h)—4
—6+3h—4
=243h

. Simplify.

FQ+h)=Q2+h)?*+1
=4+ 4h+h* +1
=5+ 4h+h?

. Perform the operations and find the domain.

F()+g(x)=(x*—2x—15)+(x+3)

= x*> — x—12 Domain all real numbers

F(x)—g(x)=(x* —2x—15)—(x+3)

= x*> —3x—18 Domain all real numbers

Section 2.6

F(x)g(x) = (x* —2x—15)(x +3)
= x>+ x?—21x—45

Domain all real numbers

F(x)/ g(x)=(x*—2x—15)/(x+3)

= x—35 Domain {x|x = 73}
10. Perform the operations and find the domain.

F(x)+g(x) = (x> =25+ (x—5)

179

=x? + x — 30 Domain all real numbers

F(x)—g(x) = (x* —25)—(x—5)

2

= x“ —x—20 Domain all real numbers

f(0)g(x) = (x* —25)(x—5)
= x> —5x2 —25x+125

Domain all real numbers
f(x)/ g(x) = (x* —25)/ (x—5)

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

11. Perform the operations and find the domain.
f()+g(x)=Q2x+8)+(x+4)
= 3x+12 Domain all real numbers

S(xX)—g(x)=2x+8) —(x+4)
= x+4 Domain all real numbers

S()g(x) = (2x+8)(x+4)

—2x? +16x + 32 Domain all real numbers

f(xX)/gx)=2x+8)/(x+4)
=[2(x+4)]/(x+4)
=2 Domain {x |x = 74}

12. Perform the operations and find the domain.

S(x)+g(x)=(Gx—15)+(x—3)
= 6x —18 Domain all real numbers

S(x)—g(x)=(Bx—15—(x-3)

= 4x—12 Domain all real numbers

S(x)g(x) = (5x—15)(x—3)

= 5x% —30x + 45 Domain all real numbers

f(x)/ gx)=(06x—15)/(x—3)
:[S(x—3)]/(x—3)
=5 Domain {x|x¢3}
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13. Perform the operations and find the domain.

)+ g(x)=(x* =2x% +7x) + x

= x> —2x? +8x Domain all real numbers
f(x)—gx)= (x3 —2x? +7x)—x

= x> —2x% 4+ 6x Domain all real numbers
f()g(x) = (x"—2x" + Tx)x

=x* 253 + 7x* Domain all real numbers
f(x)/ g(x)= (x3 —2x? +7x)/x
=x* —2x+7 Domain {x|x =0}

14. Perform the operations and find the domain.

() +g(x) = (x> —5x—8)+(—x)
— x% — 6x—8 Domain all real numbers
() —g(x)=(x" —5x—8)—(—x)
= x2 —4x — 8 Domain all real numbers
F(0)g(x) = (x> —5x—8)(—x)
= fxs + 5x2 + 8x Domain all real numbers
f(x)/ g(x)=(x* —5x —8x)/ (—x)

:—x+5+8

T Domain {x | x = 0}

15. Perform the operations and find the domain.

F(x)+g(x)=(4x—T7)+ (2x* +3x—5)
=252 + 7x —12 Domain all real numbers
f(x)—g(x)=(4x—T)—(2x* +3x—5)
N + x —2 Domain all real numbers
f(x)g(x) = (4x—7)(2x* + 3x—5)
=8x° —14x% +12x% —20x —21x +35
=8x° —2x* —41x+35
Domain all real numbers

F(x)/ g(x)=(4x—T7)/(2x* +3x—5)
__ 4x—7
2x% +3x—5

Domain {x |x=1,x= —%}

16. Perform the operations and find the domain.

F(x)+ g(x) = (6x+10) + (3x* + x—10)
—3x? -+ 7x Domain all real numbers
f(x)—g(x) = (6x+10)—(3x* + x—10)
= 3x2 +5x+20
Domain all real numbers
£ (x)g(x) = (6x +10)(3x* + x —10)
=18x% +6x% —60x +30x% +10x —100

=18x> +36x> —50x—100
Domain all real numbers

F(x)/ g(x) = (6x+10)/(3x> +x—10)
__6x+10
3x2 +x—10

Domain {x |x=—-2,x= %}

17. Perform the operations and find the domain.

f(0)+g(x)=+Vx—3+x  Domain {x|x>3}
f(x)—g(x)=Jx—3—x  Domain {x|x>3}
f(gx) = xlx=3

Domain {x|x >3}

f(x)/ g(x)=¥x=3

Domain {x|x >3}

18. Perform the operations and find the domain.
f()+g(x)= Vx—4 —x Domain {x|x>4}
f(x)—g(x)= Vx—4+x Domain {x|x>4}
f(0)g(x)= —xx—4

Domain {x|x >4}

Domain {x|x >4}

S/ gl =~

19. Perform the operations and find the domain.
S +g)=V4=a" +2+x
Domain {x |—2<x< 2}

S()—g(x)=V4-2? ~2-x

Domain {x |—2<x< 2}

g =Wa—x?)2+x)



20. Perform the operations and find the domain.

21.

22,

23.

Domain {x |—2<x< 2}

f(x)/ g(x)= /4—a” Domain {x|—2<x§2}

24x

f)+g(x)=Vx*—9+x-3

Domain {x|x§—3 or x> 3}

S(@)—gx)=x* ~9 —x+3

Domain {x|x§—3 or x> 3}

e =W —9)x-3)

Domain {x|x <-3orx >3}

2
f(x)/ g(x) =3 =2

x—3

Evaluate the function.
(f+e)x)=x"—x-2

(f+2)B)=05)*—(5)-2
=25-5-2
=18

Evaluate the function.

(f+g)()=x"—x-2
[+ =T~ (-T2
=494+7-2
=54

Evaluate the function.

(f+)x)=x—x-2
ool {3

11
S
4 2

NI INo)

Domain {x|x< -3 orx >3}

24.

25.

26.

27.

28.

29.

Section 2.6

Evaluate the function.

(f+e)x)=x"—x-2

R

4 2
=—-=_2
9 3
__20
9
Evaluate the function.
(f —g)(x)=x"—5x+6

(f —g)(=3)=(=3)> —5(-3)+6
=9+4+15+6
=30

Evaluate the function.

(f—g)(x)=x>—5x+6

(f —)(24) = (24)* —5(24)+ 6
=576—-120+6
=462

Evaluate the function.

(f—g)(x)=x>—5x+6

(f—@)(=D=(1>=5-1)+6
=1+54+6
=12

Evaluate the function.

(f—2)(x)=x>—5x+6

(f —g)(0)=(0)* —5(0)+6
=6

Evaluate the function.

(f)(x) = (x* =3x+2)(2x—4)
=2x> —6x% +4x—4x* +12x—38
=2x> —10x% +16x—8
(f2)(T)=2(7)° —10(7)* +16(7) 8
=686—490+112—8
=300

181
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30. Evaluate the function.
(fg)(x) =2x° —10x%? +16x—8

(f2)(—3) =2(-3)’ —10(~3)* +16(-3)—8
=—54-90—48—8
=-200

31. Evaluate the function.

(fe)(x) =2x> —10x* +16x—8

3 2
2\ (2 2 2
2)_o(2) Z10(2) +16(2)-3
(fg)( ) 5) (5) + (5)
_16 40, 32
15 2515 8
_ 384 _
- 3072
S 307

32. Evaluate the function.

(fg)(x)=2x> —10x* +16x—8
(f2)(—100) = 2(—100)* —10(—100)* 4+ 16(—100) — 8
= 2,000,000 —100,000—1600—8
=-2,101,608

33. Evaluate the function.

fly x> =3x+2
[E](x)x 2x_x4
o
f _ 1

1
:—2——
2

l\)l»—‘

N [ —

| 5
:—2— _=
)

34. Evaluate the function.

!
g
[f](n)_%( -1

](X) =

35.

Evaluate the function.

37. Find the difference quotient.

S+ —f(x) _[2(x+h)+4]-(2x+4)

h h
_ 2x42(h)+4—2x—4
- h
_2h
h
=2

38. Find the difference quotient.

Sx+h)—f(x)  [4x+h)—=5]-(4x-5)

h - h
_ 4x+4(h)—5—4x+5
- h
L))
T h
=4

39. Find the difference quotient.

S —f@)_@t+h)? =6~ -6)
h h
_ X 2x()+ (W) —6—x"+6
h

_2x(h)+h?
T h
=2x+h



40. Find the difference quotient.

=) (x+h)? +11|— (x> +11)
h - h
X2 2xh+ () +11—x7 11
- h

_ 2xh+h
h
=2x+h

41. Find the difference quotient.
Sx+hm)—f(x)
h
C2(x+h)? A4+ h)—3—(2x% +4x—3)
- h

_2x% 4 4xh+ 2k +4x+4h—3-2x" —4x+3
h

_ Axh+2h* +4h
h
=4x+2h+4

42. Find the difference quotient.
S(x+h)— f(x)

h
C2x+h) =5(x+h)+T7— (2% =5x+7)
- h
2% Axh 2k —5x—5h4+T7—2x* +5x—7
h
_ 4xh+2h* —5h
h
= d4x+2h—5

43. Find the difference quotient.

SR~ f(x) _ —4x+h)’+6—(—4x" +6)
h h

—4x% —8xh—4h> +6+4x> —6

h

—8xh —4h*
h
=—-8x—4h

44.

45.

Section 2.6 183

Find the difference quotient.
f(x)= —5x% —4x

S +h)— f(x)
h

 —5(x+h)? —4(x+h)—(—5x* —4x)

B h

 —5x% —10x(h) — 5h* —4x —4h+ 5x° + 4x
B h

_ —10x(h)—5h* —4h

B h

=—10x—5h—4

a. On [0, 1], a=0

At=1-0=1

Cla+ A1) = C(1) = 99.8 (mg/L)/h
Cla) = C(0)=0

Average rate of change :w =99.8—0=99.8

This is identical to the slope of the line through
(0, C(0)) and (1, C(1)) since

L _ C(H=C(0)

5= C-C0)

b. On [0, 0.5], a=0, At=0.5

Average rate of change

C(0.5)-C(0) _78.1-0
_ _ —156.2 (mg/L)h
05 05 (mg/L)

c. On[l, 2], a=1, Ar=2-1=1

Average rate of change

C)-C1) _ 50.1—99.8
— = = — . L h
I I 49.7 (mg/L)/

d. On[l, 1.5, a=1, At=1.5-1=05

Average rate of change

_CA.5H-C(1)_844-99.8_—154__ 353 (mg/Lyh
0.5 0.5 0.5 '

e. On[l, 1.25), a=1, Ar=125-1=0.25
Average rate of change

_CU.25-C() _957-998_—41__ 164 (mg/Lyh
0.25 025 025 ‘
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46.
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f. On [1, 14 A¢],

Con(1+At)

—25(14 At —150(1+ Ar)* +225(1+ Ar)

— 2514 3A¢ 4+ 3(A0)2 +1(A0)>) —150(1+2(A0) + (A1)
+225(1+Ar)

=25+ 75(A8)+75(A1)* +25(A1)°
—150—300(A1)—150(A1)* +225+225(Ar)

—100—75(A¢) +25(A0)°

Con(1) = 100

Average rate of change

_ Con(1+ At) — Con(1)

At

100—75(Af)? +25(A1)* —100
At
_ —T75(A0) 4+25(A1)°
At
= —75(At)+25(At)?

As At approaches 0, the average rate of change over
[1, 14 At] seems to approach 0 (mg/L)/h.

a. On |2, 3], a=2

At=3-2=1

s(a+At) =s(3)=6-3> =54

s(a)=s(2)=6-2%> =24

s(a+At)—s(a)  s(3)—s(2)
At B 1
=54 —24 =30 feet per second

Average velocity =

This is identical to the slope of the line through
(2,5 (2)) and (3, s (3)) since

m= w =53)—s(2).

b. On [2, 2.5], a=2,

At=25-2=0.5
s(a+ At) = s(2.5) = 6(2.5)* =37.5

5(2.5)—s(2) _37.5-24
0.5 0.5
= % = 27 feet per second

Average velocity =

47.

c. On[2, 2.1, a=2

At=21-2=0.1

s(a+ At) = s(2.1) = 6(2.1)* = 26.46

s(2.1)—s(2) _ 264624
0.1 0.1

= % =24.6 feet per second

Average velocity =

d. On [2, 2.01], a =2

At=2.01-2=0.01
s(a+At) = s(2.01) = 6(2.01)> = 24.2406

5(2.01)—s5(2) _24.2406—24

Average velocity =

0.01 0.01
0.2406
=2=22 = 24,06 feet
001 06 feet per second

e. On [2, 2.001], a=2

At =2.001—2=0.001
s(a+ At) = s(2.001) = 6(2.001)> = 24.024006

$(2.001) —s(2) _ 24.024006—24
0.001 0.001

— 0.024006 _ 54 (06 feet per second

0.001

Average velocity =

f. On [2, 2+ A,

2
Con SCTAD=5(2) _ 6(2+A1* —24
At At

6(4+4(AD) + (AP —24
o At
244 24(A1)+ 6(A1)* —24
B (A1)
 24At+6(Ar)?
o At

=24+ 6(A1)

As At approaches 0, the average velocity seems to
approach 24 feet per second.

Find the composite functions.

(go N =g[f ()] (fog)(x)= f[g(x)]

= g[3x+5] :f[2x—7}
=2[3x+5]-7 =3[2x—7]+5
=6x+10-7 =6x—21+5
=06x+3 =6x—16
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48. Find the composite functions. 52. Find the composite functions.
(go X)) =g[f(x)] (fo@)x)= fg(x)] (goNx) =g[f(x)]
= g[2x—7] = f[3x+2] :g[_x3_7}
=32x—7|+2 =23x+2|-7
[ X } [ x ] :[—x3—7}—|—1
=6x—21+2 =6x+4-7
—6x—19 = 6x—3 ——x'—6
49. Find the composite functions. (fog)(x)= flg(x)]
(g0/)0) = g[* +4x 1] =/t
3
=—[x+1]'=7
=[x? +4x-1]+2 [x+1]
) =—x?—3x?—3x—1-7
=x"+4x+1 3 )
=—x"—3x"—-3x-8
(feg)x) =/ [x—|—2] 53. Find the composite functions.
2
=[x+2] +4[x+2]-1
[+ 28 + 4 +2] (g2 )x) =gl ()]
=x* f4x+4+4x+8-1 ) ]
=&
= x* 4+8x+11 x+1
50. Find the composite functions. 3|2 ] -6 _+D
x+1 x+1 x+1
(g2 /)0 =g[x* 11| _6-5x-5
x+1
= 2] ~11x]+3 15k
) ox+1
=2x"—22x+3
(feg)x) = f|g(x)
(fe@)(x) = f[2x+3] 2]
5 =f[3x—5]
=[2x+3] —11[2x+3] )
—4x% $12x+9-22x—33 [Bx—5]+1
—4x? —10x—24 —_2
3x—4

51. Find the composite functions.

(go N =g[f ()]

54. Find the composite functions.

(go N =g[f™] (fo)x)=f[g(x)]

S S
=-5/x"+2x 1
= —5x° —10x :m :\/;
(f o)) = /(2] = = [
= f[-5x] _ Jl14x
=[-5x] +2[5x] - x
=—125x" —10x _ Vudfltdx
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55. Find the composite functions.

(g0/)(x)=g[f(x)]=g|-L

2
X

(feg)(x) = f[g(x)]

1 = fNx=1]
= x_2_1 _ !

1—x2 [ x_l]z

x2 _ 1

2 T x—1
E]

56. Find the composite functions.
(go ) =g[f(x)]

=&

x—2

(feg)x) = [g()]
=/

3
5x
6

57. Find the composite functions.

3

(gof)x)=¢g |5_x|

[\

(foppn=r|-2

" x 1 2]
[

_ 3

 5x+2

58. Find the composite functions.
(go/)x) = g[2x+1]
= 3f2x+1] —1
=3(2x+1)7 -1
=3(4x +4x+1)—1
=12x* +12x+3-1
=12x% +12x+2
(f o)) = f[g(x)]
= f[3x2 - 1}
= ‘2[3x2 —1|+ 1‘
= ‘6x2 24 1‘
- ‘6x2 - 1‘
59. Evaluate the composite function.
(g0 /)(x)=4x>+2x—6

(g0 f)(4)=4(4)* +2(4)—6
=64+8-6
=66

60. Evaluate the composite function.
(fog)(x)=2x>—10x+3

(f0g)(4)=2(4)* —10(4)+3
=32-40+3
=-5



61.

62.

63.

64.

65.

66.

67.

Evaluate the composite function.
(fog)(x)=2x>—10x+3

(fog)(=3)=2(-3)* —10(-3)+3
=18+30+3
=51

Evaluate the composite function.

(go /)(x)=4x*+2x—6
(go =D =4(-1>+2(-1)—6
—4-2-6
——4
Evaluate the composite function.
(goh)(x) =9x* —9x? —4
(goh)(0)=9(0)* —9(0)> —4
——4

Evaluate the composite function.

(hog)(x)=—3x*+30x> —75x + 4

(ho2)(0) = —3(0)* +30(0)* — 75(0)* + 4
=4

Evaluate the composite function.

(feNx)=4x+9
(fe )8 =4@®)+9
=41

Evaluate the composite function.

(f o f)(x)=4x+9
(f o/ )=8)=4(~8)+9
=-23

Evaluate the composite function.

(hog)(x)=—3x* +30x> —75x? + 4
4 3 2
2 2 2 2
hog)|2]|==3(2] +30(2| —75|2] +4
( g)(s) (5) * (5) (5) *
48 | 240 300
=20 1 270 O 14
625 125 25

_ —48+1200—7500+ 2500
625

—_ 3848
625

Section 2.6

68. Evaluate the composite function.

69.

70.

71.

72.

73.

(goh)(x)=9x*—9x> —4

o4

-9_9
81 9
1
==—1-4
9
:—4% or —%

Evaluate the composite function.

(go [)(x)=4x>+2x—6
(g°/)(3)=4(3)* +2(/3)-6
=12+2/3-6
—6+2J3
Evaluate the composite function.
(fog)(x)=2x>—10x+3
(f °2)2) =2(2)* ~102) +3
—4-10v2+3
=7-1042
Evaluate the composite function.
(go/)(x)=4x>+2x—6
(go f)(2c) =4(2¢)* +2(2¢)—6
=16¢2 +4c—6
Evaluate the composite function.
(fog)(x)=2x>—10x+3
(f o g)(3k) = 2(3k)* —10(3k) +3
=18k* =30k +3

Evaluate the composite function.
(goh)(x)=9x" —9x* —4

(geoh)(k+1)
=9(k+1)* =9k +1)* —4

= 9(k* +4k> + 6k* + 4k +1)— 9k> — 18k —9—4
= 9k* +36k> +54k> +36k +9—9k> —18k —13

= 9k™* +36k> +45k> +18k — 4

187
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74. Evaluate the composite function.
(hog)(x)=—3x*+30x> —75x* +4
(hog)(k—1)
= 3(k—D*+30(k—1)> =75k —1)> + 4
= 3k* 11263 —18k% +12k -3
+30k> —90k> + 90k —30—75k> +150k — 75+ 4
= —3k* + 42k — 183k +252k — 104

75. Show (geo f)(x) = (fg)(x).

(gof)x) (fog)x)
=g/ ()] = flg()]
=g[2x+3] = f[5x+12]
=5(2x+3)+12 =2(5x+12)+3
=10x+15+12 =10x+24+3
=10x+27 =10x+27

(g f)(x)=(fg)(x)
76. Show (geo f)(x)=(f°g)(x).
(go ) =g[f(x)] (feg)(x) = flg(x)]

:g[4x—2] :f[7x—4]
=7(4x-2)—4 =4(7Tx—4)-2
=28x—14—4 =28x—16—-2
=28x—18 =28x—18
(gof)x)=(fg)x)
77. Show (go f)(x)=(f°g)(x).
(go f)(x) (fog)(x)
=g[f(x)] = f[g(x)]
_ 6x _ 5x
— & x—1 =/ x—2
6
_ sl o)
6 K
xifliz xj2 o
30x 30x 30x 30x
_ x—1 __x—1 X _ x=2
T o6x—2x+2 ~ 4x+2 T OSx—x42 T 4x+2
x—1 x—1 x=2 x—2
_30x _x-—1 _30x _x=2
x—1 2(2x+1) x—2 2(2x+1)
_ _15x _ _15x
2x+1 2x+1

(gof)(x)=(fg)x)

78. Show (go f)(x) = (fg)x).

(go f)(x) (feg)(x)
=g[f ()] = f[eg()]
— ol Sx _ rl__2x
—& x+3 x—4
5 _2x
2[?:3] _ 5(2 x74)
== —5
x-:3_4 x74+3
10x 10x —10x —10x
3 a3 _ 4 _ x4
= 5x_x;:;3_12 = ;:3‘2 - 72x13x712 - @
Cx+3 x+3 x—4 x—4
__10x x+3 ——10x x—4
x+3 x—12 x_l?) x—12
1 —_1Ux
**—xi))b —12

(g f)(x)=(f°g)(x)
79. Show (go f)(x)=xand (fog)(x)=x.

(go N =g[f®)]  (feg)x)=[[gx)]

:g[2x+3] —f x—3}
[2x+3]-3 2
=2 =2[£3+3
:27x =x—-3+3
=X =X

80. Show (go f)(x)=xand (fog)(x)=x.

(go N =g[f®)]  (feg)x)=[[gx)]

:g[4x75} —f x—&-S}
g
[4x—5]+5
T4 =4 x—+5]—5
_4x !
- 4 =x+5-5
=X =X



81. Show (go f)(x)=xand (fog)(x)=x.

(go N =g[f®]  (foo)x)=f[g()]

= 4 — rl4=x
_gx—i—l / X
4
4_| 4 ] e
_ x+1 =X
= 1 .
x+1 ___ 4
4x+4—4 4*22”
_ x+l1
x+1 4
X
_ 4x x4l
x+1 4 =4
=X
=x

82. Show (go f)(x)=xand (fog)(x)=x.
(ge N =g[f®]  (fo)x)=f[gx)]

:g[lz =/ x_—2}
—X x
2 _ 2
:{1_)6—2 1—[x=2
2 x
[lfx 2
2—2+42x X—x+2
__1—x X
2 _2_ x
I—x 1 x—x+42
_2x 1=—x 2 x
I-x 2 12
=X =x

83. (Y o F)(x)=Y(F(x)) converts x inches to yards. F’

takes x inches to feet, and then Y takes feet to yards.

84. (/o F)(x)=I(F(x)) converts x yards to inches.

takes x yards to feet, and then / takes feet to inches.

85. a. r=15tand A= 1>

50 A(1) = z[r(1)]
= 7(1.51)
A(2) =2.257(2)*
=97 square feet

~ 28.27 square feet
b. r=1.5¢t
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h=2r=2(1.5t)=3t and

V= %ﬁrzh SO

V()= %ﬂ(l.St)z [3t]
=2.2578
Note: V= %mﬂzh - %(ﬂrzh) - %hA
= 1(3)@257%) = 2257

V(3)=2257(3)°
= 60.757 cubic feet
~190.85 cubic feet
86. a. [=3—-05tfor0<¢<6
=—3+0.5¢ for6<r<14
or [ =[3-0.5
w=2-0.2¢for 0<¢<10
=—-2+402¢for 10<r<14
orw=|2-0.2(|

b. [=lw=[3-0.51 [2-0.2¢|
=|(3-0.50)(2—0.27)|

¢. A is increasing on [6, 8] and on [10, 14]; and 4 is
decreasing on [0, 6]and on [8, 10].

d. The highest point on the graph of 4 occurs when

t =0 seconds.

Xmin = 0, Xmax =14, Xscl =2,
Ymin= —1, Ymax =6, Yscl=2
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87. a. Since
d* +4% =52,
d* =5*—16
d=\s—16
d =+/(48—1)*> —16 Substitute 48— for s
— 2304961+ £ — 16

= 1> — 96t +2288

b. s(35)=48—-35=13 ft

d(35) = \[35% —96(35) + 2288
=153 ~ 1237 ft

88. The sides of the triangles are proportional, so we have

x _ 12

22 g6
Solving for x

(= 1202) o 33
16t 2t

Prepare for Section 2.7
P1. Slope: f%; y-intercept: (0, 4)

P2. 3x—4y=12

y:%x73

Slope: %; y-intercept: (0, —3)
P3. y=-0.45x+2.3
P4 y+4= —%(x—3)

2
=252
y=-3%

P5. f(2)=3(2)*+4(2)—1=12+8-1=19
P6. |/ (x))—yi|+|/(x2) = s
=|@? =3- 1|+ )@ -3-14
=[4—3+1]+]16—-3-14|

=2+1
=3

Section 2.7 Exercises

1.

The scatter diagram suggests no relationship between x

and y.

. The scatter diagram suggest a nonlinear relationship

between x and y.

. The scatter diagram suggests a linear relationship

between x and y.

. The scatter diagram suggests a linear relationship

between x and y.

. 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.

. 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.

. Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

K] Lz L= z
it.. P R D
PSortHC E B
FRTrLTet : |k
iClrLis
:SetlrEditor | —
LZiE) =
inFeg
g=gxth

a=2, BE2C2HE9
b=. 3003448276
rE=, 9225885331
= FEI6IZ2986Y

ICubicEedg
JEuartEeg

¥ =2.00862069x + 0.5603448276

. Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

L1 Lz L= c
it.... z N
PSortAy 3 .
o thte s S E
H FL1S -
: Set0FEditar S -

t1-War Stats g=ax+th
12-War Stats

a=-1.9158918919
: Med=HMed b=.4594534595
LinReadax+hbl rE=, 298473714
HuadRea r=-.943651 797

ICubicEedg
JEuart.Eeg

y=-1.918918919x + 0.4594594595




9. Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

i1l-

H Uar Stats a=-.real 182796

: Med=HMed b=9, 233878952
LinRegaax+hl re=,9218981 229
wadkeg r=-. 981516959

ICubicEedg

JEuartEeg

y=-0.7231182796x + 9.233870968
10. Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

. t_ L1 L L= ]
S oA £ |E |
o thte s AL
H FL1S -t
: Set0FEditar s i

TESTS inkEe3

t1-War Stats J=axth

12=Var Stats a=. 6091216216

: Med=HMed b=-&.652188188

LinRegaax+hl reE=,IFSAVELI2d
uadkeg r=. 937158937

'EublcReg
JEuart.Eeg

y=0.6591216216x — 6.658108108

11. Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

ICubicEedg
JEuart.Eeg

y=2.222641509x —7.364150943

12.

13.

14.
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Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

i1l-

H Uar Stats a=-2,Z815387 382

: Med=HMed b=4.213962254
LinRegaax+hl re=, 9973517123
wadkeg = 9989252816

ICubicEedg

JEuartEeg

y=-2.301587302x + 4.813968254
Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

L1 L L= ]
it.... 1 E
P SorthAC z 1
i
H FL1S
: Set0FEditar e i—

TESTS | QuadEeg

t1-War Stats a=axEthx+c
12-War Stats =1.895779221
tMed-Med b=-2.56954 223571
iLinEegcax+hs c=1. 1363635635
uadRea Fe=,99434202823
'EublcReg
JEuart.Eeg

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.

[X] Lz 3 z
-z G
-1 0
0 i
i iy
: h
LziY =
HuadEega
11— d=axE+thx+
H Uar Stats a=-. 5?14285?14
: Med—Med b=2.2
iLinEegcax+hs c=1.942857143
uadRea Ri=,9560319832
tCubicEedg
JEuart.Eeg

y=-0.5714285714x*+ 2.2x + 1.942857143
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15.

16.

17.

Chapter 2 Functions and Graphs
Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

i1l-

H Uar Stats
:Med-Med
iLinEegcax+hs C=
uadkea Rz=.
tCubicEedg
JEuartEeg

y=-0.2987274717x*— 3.20998141x + 3.416463667

Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

[X] Lz 3 z
it.... -z N
fSortAl -1 il
tSort Do g g
iClrList z &8
:SetUrEditor E &
Lzi7y =
TESTS | QuadEeg
t1-War Stats a=axEthx+o
12-War Stats a=1.414235714
tMed-Med b=1.954235714
iLinEegcax+hs c=-2.FES7 14286
uadRea Fe=,999594 7754
'EublcReg
JEuart.Eeg

y=1.414285714x+ 1.954285714x — 2705714286
Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

ICubicEedg
JEuart.Eeg

a. y =23.55706665x — 24.4271215
b. y=23.55706665(54) — 24.4271215 ~ 1248 cm

18.

19.

20.

Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

K] [ L= E
S i+£iii-: e & —
tSor
:SortO &0 gz
sCIrList EE EE
t5etUrFEditor i 32f
Lzi=
IEST= i1nke3
t1-War Stats g=gx+th
12=Var Stats a=3.418344822
: Med-Med b=E£5. B93I595HE
LinRegaax+hl reE=, 292492056
uadkeg r=.9945 108772
'EublcReg
JEuartEeg

a. y=3.410344828x + 65.09359606
b. y=3.410344828(58) + 65.09359606 ~ 263 ft
Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

12=Var Stats =, 1894224924
: Med-Med b=, 7I7E723484
LinRegaax+hl reE=, 994 7499369
fHyadRea r=997 371511
ICubicEedg

JEuartEeg

a. y=0.1094224924x + 0.7978723404
b. y=0.1094224924(32) + 0.7978723404 ~ 4.3 m/s
Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

[X] Lz L] E
o e | |
tSor
:Sortld g i
iClrList B 14
:SetUrEditor 3 i
Lz =
1hked
g=gx+th
a=6. 3ar 142857
b=96, 37142857
re=, 95249341581
r=.923185742391
ICubicEedg
JEuartEeg

a. y=16.357142857x + 90.57142857
b. y=6.357142857(7.5) +90.57142857 = 138.25 or
138,000 bacteria



21.

22.

23.

Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

K] Lz L= E
110 17 [ ]
1z0 io
izc 0
izt i
LT i
iyc i3
ich 24

Lzi=
inFeg

11— J=axth

H Uar Stats a=. 16286234@8

: Med-Med b=-.62F3E22232

LinRegaax+hl re=, 997EEE4 345
uadkeg r=. 9922395439
ICubicEedg
JEuartEeg

a. y=0.1628623408x — 0.6875682232
b. y=10.1628623408(158) — 0.6875682232 = 25

Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

7 K] Lz L= E
it.. T
S Sorifc e |
tSort Do g EH
EClFLlSt_ BF 52
:SetUrEditor gg %i
Lzi=
TESTS inkEe3

t1-War Stats J=axth
12=Var Stats a=-. G2EARZ98285
: Med-Med b=59,. 85129432
LinRegaax+hl reE=, 92570456867

uadkeg = 9928517345
'EublcReg
JEuart.Eeg

a. y =-0.6800298805x + 69.05129482

b. 5 feet 8 inches = 68 inches;

¥ =-0.6800298805(68) + 69.05129482 ~ 23

Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.
L= =

=
Lt

LMo
wm ammr

inkEe3
ax+h
a=7. 9539322 4
G, aE1958524
H2VE8E -6
. r=. 881843815
ICubicEedg
JEuart.Eeg

The value of r is close to 0. Therefore, no, there is not

24.

25.

26.
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a strong linear relationship between the current and the
torque.
Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

L= 1

it.. T CEEEEET
e i
tSor ;
:CIrList 5 |10E
iSetlUrEditor || —-——m=| —-—---

Lt =@
IEST= 1nke3

t1-War Stats J=axth
12=Var Stats a=-. 87122549
: Med-Med b=7¥d4. 58455636
LinRegaax+hl re=,99232194598

uadkeg r=-.9991A93 332
'EublcReg
JEuartEeg

Yes, because the linear correlation coefficient is close
to—1.
Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

:SetUrEditor
IEST=

t1-War Stats
12-War Stats GEET
: Med=HMed 333
LinReadax+hbl rars

uadkeg Nt
'EublcReg
JEuartEeg

a. Yes, there is a strong linear correlation.
b. y=-09116x+79.783
c. y=—0.9116(25)+79.783 ~ 57 years

Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

] EHLE TESTS | U [ [ z
1L, 1.3 T
PSortHC 8.1 iz
fSortOf B 1
iClrList g
tSetUrEditor || oo
LZiE) =
inFeg
J=axth
a=. 27 11847R8s7
b=7F. 915228362
re=, 94 I2IBST2
r=. 92319999253
ICubicEedg
JEuart.Eeg
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y=0.2711847067x +7.91528368
y=0.2711847067(41) + 7.91528368
~ 19 meters per second

TESTS | HuadEea

: tats a=axEthx+
12=Var Stats a=-.BEZEEF1I29
tMed-Med b=33.61603392
iLinEegcax+hs c=-379. 4485594
HuadRea Re=,97374288948
tCubicEedg
JEuartEeg

y=-0.6328671329x> + 33.61608329x — 379.4405594

27. Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

K] 3 z___=
it.. 10 11zg | ew— 30. Enter the data on your calculator. The technique for a
s SortAL L8 | Lz
E?EEE‘;‘L £z FEE TI-83 calculator is illustrated here. Press STAT.
tSetUrEditor g7 it L= 1
—— SER : 321: """
fSortDr 2
inkes tElrlizt : |5
a=113.311174% tSetUrEditor S
h=21, 83685595 T
oSk '
r"'=
. BINETR 2=
iLubickes FIoyar Statz | | eanstbcks
P2 Uar Stats E=iB?EE
»=113.3111246x +21.83605895 Sledoted by || E219555,
EungEQ R&=, 8293425255
. Positivel :Cubickeg
a. rostively JEuartFEeg
b. y=113.3111246(9.5)+21.83605895 )
~ 1098 calories y=-0.75x" +10.66x —17.91
28. Enter the data on your calculator. The technique for a For August 2011, x =38,
TI-83 calculator is illustrated here. Press STAT. y=—0.75(8)> +10.66(8) —17.91
K] [ [ ] ~19.4°
dEdit... z0 zz.0 | —
zortAL i il 31. Enter the data on your calculator. The technique for a
SortOC ey |uiF
;Eé{héﬁﬁitﬂp EE EQE TI-83 calculator is illustrated here. Press STAT.

it..
PSortHC

TESTS | Huadkea

H tats a=axEthx+c : SDFtD': ﬁ gRan;

- Uar Stats a=-,BEA74e42857 iClelist ) [l

:Med-Med b=1.142821428& ‘SetUrEditor

LinkEeadax+hba c=4.507 142557 —
uadkea H3=. Q25EFISE2G L =4

tCubicEedg
JEuartEeg

PLoyar 2abs aTEa e
H a= "
a. y——0.0074642857x> +1.148214286x :fiodoted o b=15705 GhoGE
tlinRediaxthy || c=oobos.o8ine
44807142857 nadRed Rz=. 8595576 308
tCubicEedg
b. y=—0.0074642857(65)* + 1.148214286(65) +Euarike
4807142857 = 198.2272727x> +10,708.60909x + 52,885.98182
~ 479 ft For 2006, x = 1,

29. Enter the data on your calculator. The technique for a 5
y=198.2272727(1)" +10,708.60909(1)+52,885.98182

TI-83 calculator is illustrated here. Press STAT. ~63,793 thousand gallons

7 K] Lz L= E
S oA & a
tSort Do EH i
EClFLlSt_ zh G4
:SetUrEditor %E EE
Lzi=




32.

33.

34.

Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

K] Lz L= i
= i++:iii.: Ii_ EEEE """
ok
$SartOd £ Eies
tCIrlist E EEE;
:SetUrEditor = B3z

LI =0

TESTS | Huadke3

t1-War Stats a=axEthx+
12=Var Stats 2=187. 4554582
: Med-Med b=-137. 1422584
tLinReglax+ba C=E9E9, 9696891
uadkeg Re=,9723312755
'EublcReg
JEuartEeg

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.

L1 Lz Lz K
L 20 [——
=0 Iz
zE Ex]

H K
HE =4
2y X
EE 1

L=

TESTS | HuadEea
11— tats g=axE+thx+o
52 Uar Stats

a=-.[B165034955

tMed-Med b=1.3667 13287
iLinEegcax+hs C=0, 683314585
uadkeg Re=, 92085342021

tCubicEedg
JEuartEeg

a. y=—-0.0165034965x"+ 1.366713287x
+5.685314685
= —0.0165034965(50)> + 1.366713287(50)
+5.685314685

~ 32.8 mpg
Enter the data on your calculator. The technique for a

TI-83 calculator is illustrated here. Press STAT.

] EHLE TESTS | O [ iz
S ear i B |
tSort Do £B £
iClrList iz Zh
:SetUrEditor EQ h

TESTS | HuadEea

11— =

H Uar Stats =, @52E7I0551
tMed-Med b=-3.S6H264212
iLinEegcax+hs =82, 32993971
uadkea RE=,9577Roa149
tCubicEedg
JEuart.Eeg

35.
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a. y= 0.05208x>— 3.56026x + 82.32999

b —3.56026

35 = 3(0.05208) ~ 34 kilometers per hour

a. Enter the data on your calculator. The technique for

a TI-83 calculator is illustrated here. Press STAT.
5-1b ball

F K] Lz L= E)
it ]
S Sorifc § |
tSort Do g £
: ClrList 10 Bl
:SetUrEditor 15 E&

L(1i=
I%blb HuadEega

: ats a=axEthxtc
12=Var Stats a=. 6136952381
tMed-Med b=-.A714285714
iLinEegcax+hs c=. 1871422571
HuadRea Re=,99933947Z7

tCubicEedg
JEuart.Eeg

y=0.61309523817 - 0.0714285714¢ + 0.1071428571

10-1b ball
K] Lz ] z
it.... Y t | ______
PSortHC B Frd
tSort Do i i
iClrList iE FET)
:SetUrEditor i h

TESTS | QuadEeg

t1-War Stats a=axEthx+
12-War Stats =, 6891259241
tMed-Med b=-.881 1984752
iLinEegcax+hs =", 3

uadRea Fe=,9993342533
'EublcReg
JEuart.Eeg

y=0.60912698417 - 0.0011904762¢ — 0.3

15-1b ball
K] Lz L= E
k] c [
c ic
7 =0
g ijg
i1 7C
iz 10z
it 1z7
Lzi=
TESTS | HuadEea
: tats a=axEthx+
12=Var Stats a=. 9922619642
: Med-Med b=.3371428571
tLinReglax+ba c=-1.320833333
HuadRea Re=,99990]1 234353
tCubicEedg
JEuart.Eeg

y=0.59226190487+ 0.3571428571¢ — 1.520833333
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a. y=454.1584409x — 40.78364910
b. ¥ =454.1584409(1.5) — 40.78364910

b. All the regression equations are approximately the 6. Graph the equation: 2 ¥4 y=4.[2.1]
same. Therefore, there is one equation of motion. )
36. Enter the data on your calculator. The technique for a >y ‘
-2 |-4 y
TI-83 calculator is illustrated here. Press STAT. 1 / \
Lz £l 0 4 -6 -4 -2 2 4 6
F— -2
1 2 -4
2 |4 -
7. Graph the equation: y =[x —2|+1. [2.1]
fl-Var Stats g=gx+h y
Z2-Var Stats a=454. 1524469 x |y \\
t Med—Mad b=-48. 7335491 112 {
LinReg{ax+k 2=, 52353E5ZE9 - 2T
: %uﬁchEgg r=. FE9s394879 0|3 @ i, T
Cubilcke 6 4 2 1 2 4 ¢ x
+AuartRed 2|1 ARSI
312
4 |3

~ 640 kilometers per second

Chapter 2 Review Exercises x|y 6‘
1. Finding the distance. [2.1] 2|4 1
—1|-2 N I
d =(7—(=3)*+(11-2)? ol o FEEATIE
=102+ 9% = 100+ 81 = /181 ; :i o

2. Finding the distance. [2.1]
9. Finding x- and y-intercepts and graph: x = y2 —1[2.1]

d =\(5—(=3) +(—4—(-8))°
=82 +4% =/64+16 =80 =44/5

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

- - 0=y"~1
3. Finding the midpoint: (2, 8), (-3, 12). [2.1] y==1, y-intercepts: (0,—1),(0, 1)
M= #, %] = [—%, 10] For the x-intercept, let y = 0 and solve for x.
=01 -1
4. Finding the midpoint: (-4, 7), (8, —11). [2.1] x=(0)"~
x =—1, x-intercept: (—1, 0)

5. Graph the equation: 2x—y=-2. [2.1]

4/

2

|y V.

“1lo 6 4 '—'_2 124 % 10. Finding x- and y-intercepts and graph: |x— y|=4 [2.1]
012 - For the y-intercept, let x = 0 and solve for y.

1|4 -6

0—y=4
y =44, y-intercepts: (0,—4),(0, 4)

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



11.

12.

13.

|x - (0)| =4
x = %4, x-intercepts: (—4, 0),(4, 0)

Finding x- and y-intercepts and graph: [2.1]
3x+4y=12
For the y-intercept, let x = 0 and solve for y.
3(0)+4y =12
y =3, y-intercept: (0, 3)
For the x-intercept, let y = 0 and solve for x.

3x+4(0)=12
x =4, x-intercept: (4, 0)

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— l|, since this statement is false,

there is no y-intercept.
For the x-intercept, let y = 0 and solve for x.

x=l0—1+1
x =2, x-intercept: (2, 0)

24
44+

Finding the center and radius. [2.1]

(x—3) +(y+4) =81

center (3, —4), radius 9

14.

15.

16.

17.

18.

19.

20.

21.

Chapter Review Exercises

Finding the center and radius. [2.1]

X2 +10x+ y* +4y =—20
X2 410x+254 y> +4y+4=—-20+25+4
(x+5*+(y+2)*=9

center (-5, —2), radius 3
Finding the equation. [2.1]
Center: (2, -3), radius 5
(x=2)" +(y+3)* =5’
Finding the equation. [2.1]
Center: (-5, 1), passing through (3, 1)
(+5)° +(y 1> =r?
(B+5)72+(1-1)* =2
§2 102 =2
g2 — 2
(x+35)7+(y—1)* =8
Is y a function of x? [2.2]
x—y=4
y=x—4, yisa function of x.

Is y a function of x? [2.2]

X+ y2 =4
y2 =—x+4

y= i\/T—i—‘l , » is a not function of x.
Is y a function of x? [2.2]
[l |y =4

= —h+4

y==(—|x|+4), y isanot function of x.
Is y a function of x? [2.2]
|ﬂ+y:4

y=—|x|+4, y isa function of x.

Evaluate the function f(x)= 3x? +4x—5, [2.2]

a. f(1)=3(1)7>+4(1)-5
=3(1)+4-5
=34+4-5
=2

197
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b. f(=3)=3(=3)>+4(-3)-5 23. Evaluate the function. [2.2]
=39)—-12-5 a. Since x =3>0, use f(x) = x> —3.
=27-12-5
—10 £(3)=03)?-3=9-3=6

c. f(t):3tz+4t—5 b. Since x =—-2<0, use f(x)=3x+2.

f(=2)=3(-2)42=—64+2=—4

(=%

. f(x+h)=3(x+h)?+4(x+h)—5
=32 +2xh+h*)+4x+4h—5 ¢. Since x=0>0, use f(x) = x> —3.

=3x% +6xh+3h*+4x+4h—5
XooROxh S At £(0)=(07-3=0-3=—3

NP Y)
e. 3/()=30Cr +41-5) 24. Evaluate the function. [2.2]
=92 +12¢ 15 ‘ )
a. Since x=0and —3<x<5, usef(x)=x"+1.
f. f(3)=3(31)°+4(31)—5

. o 2 o
=3(92)+12¢t -5 F0)=(0)"+1=1

=27 +12t—5 b. Since x=-3and —3<x<5, use f(x)=x>+1.
22. Evaluate the function g(x)=+64—x2, [2.2] f(=3)= (=3 +1=9+1=10
a. g(3)=m c. Since x=5>5, use f(x)=x—7.
=649 f(5)=5-7=-2
=55 25. Find the domain of f(x)=—2x%+3. [2.2]
b. g(~5)=+64—(-5)° Domain {x|x is a real number}
6425
_ /% 26. Find the domain of f(x) =~/6—x. [2.2]
¢ g(8)= \/m Domain {x|x < 6}
=64 64 27. Find the domain of f(x) = V25— x%. [2.2]
Z(\)/E Domain {x|75§x§5}
d g(ex)= o —(on)? 28. Find the domain of f(x)= m [2.2]
= V64— Domain {x|x¢—3, x¢5}
e. 2g(t)=2V64—1° 29. Find the values of @ in the domain of
f. g(26) = /64— (20) f(x)=x*+2x—4 forwhich f(a)=—1. [2.2]
=64 —47 a’>+2a—4=—1 Replace f(a) witha®+2a—4

_ ,4(16—1‘2) a2—|—2a—3:0

ooz (a+3)(a=1)=0
a+3=0 a—-1=0

a=-3 a=1



30. Find the values of @ in the domain of f(x)= 4

X+

which f(a)=2. [2.2]

4 _) Replace f (a) with 4
a+1 a+1
4=2(a+1)
4=2q+2
2=2a
l=a

31. Graph f(x)=|x—1l-1 [2.2]

32. Graph f(x)=4—+/x [22]

H—————

H———+—+

33. Find the zeros of ffor f(x)=2x+6.[2.2]

f(x)=0
2x+6=0
2x=—06

x=-3
34. Find the zeros of ffor f(x)=x*—4x—12.[2.2]
f(x)=0

x?—4x—12=0
(x+2)(x=6)=0

x+2=0 x—6=0
x=-2 x=6

35. Evaluate the function g(x)=1[2x].[2.2]

a. g(z)=[27]~[6.283185307] =6

for

36.

37.

38.

39.

40.

41.

42.

Chapter Review Exercises 199

b. g(—%):Hz(-%)ﬂ:ﬂ—ﬂx[[—1333333]]:—2

c. g(-2)= [2(-2)]=-4
Evaluate the function f(x)=[1—x].[2.2]

a. f(v2)=[1-v2]~[-04142] =1
b. (0.5 =[1-0.5]=[0.5]=0

c. f(—n)=[14+7r]~[4.14159265] =4
Find the slope. [2.3]

_l6_-7_

"Ta T
Find the slope. [2.3]

m= _45;_~_25 = % Undefined

Find the slope. [2.3]

_ 2420 _
M= 4270

Find the slope. [2.3]
me—1t3_ 2 _ 1

T —4-6 —-10 5

Graph f(x)= f%x+2 - [2.3]

m= —% , y-intercept (0, 2)

y
4

2

-6 -4 -2 2 *
-2

Graph f(x)=2—x. [2.3]

m = —1, y-intercept (0, 2)

24
44+
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43. Graph 3x—4y =28 . [2.3]
—4y=-3x+8

y:%x—Z

x-intercept (%, O) , y-intercept (0, —2)

S DA

44, Graph 2x+3y=9 . [2.3]
3y=—2x4+9

y=—%x+3

x-intercept (%, O) , y-intercept (0, 3)

..... TN

642+ 2 AN

45, Find the equation. [2.3]

y—2:—§x—2
—_2
y=-3*

46. Find the equation. [2.3]
y+4=-2(x-1)
y+4=-2x+2

y=—2x-2

47. Find the equation. [2.3]

"T1r273
y—6=1(x—1)
y—6=x-1

y=x+5

48. Find the equation. [2.3]

1546 _21_7

8+4 12 4
y45:%uf&
Jp45:%xfm
y:%x—&—l

49. Find the equation. [2.3]

y:%x—l has slope m:%.

y=n= (x_xl)

y—(=5)==2(x-3)

N WIIN WIN

y+5=sx-2

3

50. Find the equation. [2.3]

2x—5y =2
—S5y=—-2x-2
y:%x—f—% has slope m =
Yy=n7 :%(x—xl)
y=(=5)=2(x—(-1)
y+5=2x4+2

51. Find the equation. [2.3]
3

y= —Ex —2 has perpendicular slope m =

[, B1\)

W
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52. Find the equation. [2.3] 58. Write the quadratic equation in standard form. [2.4]
2x—3y=10 £(x)=(4x% —6x)+1
—5y=-2x+10 , 3
2 ~ 5 f@=4{x?=2x)41
y=5x- 2 has perpendicular slope m = —5 2
5 f(x):4(x2_%x+196)+1_%
y-n=-3(x-x)
y—6:—%(x—2) 4 4 4
—6=—2x+5 f(x):4(x—§)2_§
y ) 4 4
Y= —%x +11 59. Write the quadratic equation in standard form. [2.4]
2
53. Find the function. [2.3] f(x)=-3x"+4x-5
1752155 _20 _5 f(x):—3(x2—%x)—5
118—106 12 3
- 4.4 4
j(x):—3(x2 ——x+—)—5—|——
f(x)—175:%(x—118) 3779 3
2
_ 2 11
f(x)—175:§x—% f(x)__3(x_§) -4
f(x)= %x —% 60. Write the quadratic equation in standard form. [2.4]
_ 2
54. Find the function. [2.3] S(x)=x"—6x+9
350122 _ 228 _ pq s f(x)=(x*—6x)+9
m=————=—= .
10-2 8 F(x)=(x2—6x+9)+9-9
7 (1)—350=28.5(:—10) f(x)=(x=3)*+0

f(t)—350=28.5t—285
f(1)=28.5t+65

61. Find the vertex. [2.4]

=b_ (0 _6_
55. Write the quadratic equation in standard form. [2.4] 2 23) 6 !
f(x)=(x*+6x)+10 £ =31)* —6(1) +11
F(x)=(x*4+6x+9)+10—9 =3(1)—6+11
f)=(x+3)" +1 —3-6+11
=8

56. Write the quadratic equation in standard form. [2.4]
Thus the vertex is (1, 8).

f(@)= (22" +4x)+5 ,
F() =202 +2x) +5 62. Find the vertex. [2.4]
X) = 4(X X
=b__0

fx)=2(x*+2x+1)+5-2 5 @:0

f()=2(x+1)"+3
. T S(0)=4(0)* ~10
57. Write the quadratic equation in standard form. [2.4]

=0-101
f(x)=—x>—8x+3 =-10
f(x)=—(x"+8x)+3 Thus the vertex is (0, —10).

f(x)=—(x*+8x+16)+3+16
f(x)=—(x+4)%+19
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63. Find the vertex. [2.4]

64.

65.

66.

67.

—b _ —(60) _ —60 _

2a 2(—6) —12

7(5)=—6(5)* +60(5)+11
= —6(25)+300+11
=—150+300+11
=161

Thus the vertex is (5, 161).

Find the vertex. [2.4]

b _®_8

2 2(-1) -2

S(=4)=14-8(~4) — (47’
=14432-16
=30
Thus the vertex is (-4, 30).
Find the value. [2.4]
f(x)=—x>+6x—3
=—(x*—6x)—3
= (x> —6x+9)—3+9
=—(x—3)’+6
maximum value of 6

Find the value. [2.4]

f(x)=2x"+3x—4

:2(x2—%x)—4
—2fx?-3 2)7472
(x 2 16 8

minimum value of —5.125

Find the maximum height. [2.4]

h(t)=—16£2+50¢+4
b 50 25

24 2(—16) 16

16 16 16

The ball reaches a maximum height of 43.0625 ft.

2
h(g) _ _16(2_5) +50(£)+4: 43.0625

68.

69.

70.

71.

72.

73.

a. Revenue =13x [2.5]
b. Profit = Revenue — Cost

P =13x—(0.5x+1050)
P =13x—0.5x—1050
P =12.5x—1050

c. Break even = Revenue = Cost
13x =0.5x+1050
12.5x =1050
x=284
The company must ship 84 parcels.
Find the maximum area. [2.4]
Let x be the width. Using the formula for perimeter for
three sides, P =2w+1= 700 =2x+1
[=700—-2x

Using the formula for area, 4 =/w. Then

A(x) = x(700—2x)
A(x)=—2x*+700x
b __ 700 _ 45

2a 2(=2)
4(175) =—2(175)> +700(175) = 61,250 fi>
Sketch a graph with different kinds of symmetry. [2.5]

The graph of y = x> —7is symmetric with respect to
the y-axis. [2.5]
The graph of x = y2 + 3 is symmetric with respect to

the x-axis. [2.5]



74.

75.

76.

77.

78.

79.

80.

81.

82.

The graph of y = x> —4xis symmetric with respect to
the origin. [2.5]
The graph of y2 =x* +4is symmetric with respect to
the x-axis, y-axis, and the origin. [2.5]

2 2
The graph of )3c_2 +z—2 =1 is symmetric with respect to
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 of | y| = |x| 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
Range {y|y < 4}
b. gis an even function

Sketch the graph g(x)=—-2x—4. [2.5]

=N

a. Domain all real numbers
Range all real numbers

b. g is neither even nor odd
Sketch the graph g (x)=|x—2|+[x+2|. [2.5]

\/

-3 3 *

83.

84.

85.

86.

Chapter Review Exercises

a. Domain all real numbers

Range {y|y > 4}

b. g is an even function

16—x2 .

Sketch the graph g(x) = [2.5]

Y

12 %

a. Domain {x|74 <x< 4}

Range {y[0<y <4}

b. gis an even function

Sketch the graph g(x)= x> —x. [2.5]
y
2

2x

a. Domain all real numbers
Range all real numbers

b. g is an odd function

Sketch the graph g(x)=2[x]. [2.5]

y o
4 o
21 &0

-2 2 4 %
—

o

a. Domain all real numbers
Range { y| y is an even integer}

b. g is neither even nor odd

glx)=f(x)-2 [2.5]

203
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87. g(x)=rf(x+3) [2.5] 93. g(x)==f(x) [2.5]

1
2
y
4
2

642 1 2 4 % 7%%
27 -4 4 - 2

24

44 4
4 44
—6+ 1
61+

88. g(x)=/f(x—1-3 [2.5] 9. g(x)=F(2x) [2.5]

5‘%\ /.

89. g(x)=f(x+2)—1 [2.5]

95. g(x)zf(%x) [2.5]

|||||||||||

90. g(x)=rf(—x) [2.5]
96. Perform the operations. [2.6]

\:// a. (f+g)(2)=[22+2—2]+[3(2)+ﬂ

A =4+7=11
-6 —4 7272:_ 2 4 X
] Sl (1+(1)2—2_
_::: b- [g]( D= 3(-D+1 !
91. g(x)=—/f(x) [2.5] e (f—g)0)=(+x-2)-Bx+1)=x"—2x-3
:: d. (f-g)(x)z(x2+x—2)(3x+l)
2 =3x2 +4x> —5x—2

97. Find the difference quotient. [2.6]
Sx+h)—f(x)

h
_ AR =3t h)—1— (4x% —3x—1)
h
_ 4x> +8xh+4h* —3x—3h—1-4x> +3x+1
h
_ 8xh+4h* —3h
h

=8x+4h—3




98.

99.

Find the difference quotient. [2.6]
g(x+h)—g(x)

h

C(x+hP —(x+h)—(x’—X)

- h

_ x3+3x2h+3xh2+h3—x—h—x3+x
h

_ 3x%h43xh® P —h

h
=3x> +3xh+h> -1

(1) =3¢% [2.4]

3(4)* —3(2)?
4-2

_ 3(16)—3(4)

-0

_48—12

2

= % =18 ft/sec

a. Average velocity =

3(3)° —3(2)°

3-2
~3(9)-3(4)
- 1

= # =15 ft/sec

b. Average velocity =

3(2.5% —3(2)°
25-2
3(6.25)—3(4)
B 0.5
_18.75-12
05

= % =13.5 ft/sec

c. Average velocity =

3(2.01)%> —3(2)%
2.01-2
3(4.0401)—3(4)

N 0.01

_12.1203—-12
0.01

_ 0.1203 _
=001 12.03 ft/sec

d. Average velocity =

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. (fog)3)=/(g3)=s(3-8)
= f(=5)=(=57+4(=5)
=25-20=5
b. (go/)-3)=g(f(=3)=gl(=37?+4(-3))
=g(-3)=-3-8
=-11
¢ (fog)x)=f(g(x)
=(x—8)° +4(x—8)
= x? —16x+64+4x—32
=x?—12x+432

d. (go/)x)=g(f ()
= <x2 +4x)—8
=x*>+4x-8
101.Evaluate the composite functions. [2.6]
a. (fog)=5)=f(g(=5))=f(-5-1)=f(-6]

= 7(6)=2(6)+7
=724+7=179

b. (go/)-5) =g/ (-5)=gl2(-57+7)
=g(57)=I57—1
=56

¢ (fe)x)=f(g(x)

=2x—1F+7
=23 —4x+2+7
=2x2—4x+9

d. (g0/)(x)=g(f(x)

=271
:|2x2+6|
=2x’+6
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102.Enter the data on your calculator. The technique for a Chapter 2 Test

TI-83 calculator is illustrated here. Press STAT. [2.7] 1. Finding the midpoint and length. [2.1]

K] [z [z ¥
it £ 1z [ ] midpoint = N 1 , Nt rs
fSortAl g iz 2
PEortll o |E
fClrli= _ _
: SetlrEdi tor I :[ 244 3+( 1“
""""""" 2 2
L= s
TESTS | Finkes :[E’ E]:(l’ 1)
fl-Var Stats g=ax+h
! Med-HMe =3.
LinRedtacth) ris. 97869541 T8 length = d = /(x, —x,)* + (3 — 72)°
%uEdREQ =, 93928 ICET 5 5
iCubicked _
LAuartRed = \/(_2—4) +(3B—-(=D)
a. y=1.171428571x + 5.19047619 =4(=6)> +4% =36 +16 =/52
b. y=1.171428571(12) + 5.19047619 = 19 m/s =2+/13
103.a. Enter the data on your calculator. The technique for 2. Finding the x- and y-intercepts and graphing. [2.1]
a TI-83 calculator is illustrated here. Press STAT. [2.7] ) y2 _4

L1 LE L3 3

£4LE TEETE En igg fr—
Edi

y=0=x=2(0"—4=—4

2:Tort ! i : ~

=20r 30 |133 Thus the x-intercept is (—4, 0).
F:iZorthi un 118
4:C1rlist 50 |105 — =2y% —
S:setUpEditor [3il= ¥=0=0=2y"~4

2

EFIT [ 4=2y
L:l-Yar Itats HuadReq 72— 2
B A Stats | | y=ax@ebiac 7

Med-Ne - _
4ilinRey fax+h) E_guggzgﬁgzg? :I:\/E—y

AuadReq —1A0. 40L593Y
L:ifubicRe c= - -1 —
?muartﬁ'eg F2-. 999100351 Thus the y-intercepts are (0, \/5) and (0, x/E).

h = 0.00479520481> —1.756843157 +180.4065934

b. Empty = y = 0= the graph intersects the x-axis.

Graph the equation, and notice that it never intersects

the x-axis.
3.
X 1y
—41[3
-3(2
=211
Xmin = 0, Xmax = 400, Xscl =100 —1(2
0|3

Ymin = 0, Ymax = 200, Xscl = 50

Thus, no, on the basis of this model, the can never
empties.

c. The regression line is a model of the data and is not

based on physical principles.



4. Finding the center and radius. [2.1]

X2 —dx+y P 42y—4=0
(2 —4x)+(y* +2y) =4
(P —dx+ )+ 2y ) =4+4+1
(x=2)> +(y+1)*=9
center (2, —1), radius 3
. Determining the domain of the function. [2.2]
x*—16>0
(x—4)(x+4)>0
The product is positive or zero.

The critical values are 4 and —4.

The domain is {x|x >4 orx< —4} .

. Find the values of @ in the domain of

f(x)=x*46x—17 forwhich f(a)=—1. [2.2]
a’>+6a—17=—1

a’+6a—16=0
(a+8)(a—=2)=0

Replace /(@) with a® +6a—17

a+8=0 a—2=0

a=-8 a=2
. Find the slope. [2.3]

S b ) S -
-1-5 -6 6
. Find the equation. [2.3]
y—(=3)=-2(x-5)
y+3=-2x+10
y=-2x+7

. Finding the equation in slope-intercept form. [2.3]

3x—2y=4
—2y=-3x+4
3
==x-2
p)
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Slope of perpendicular line is —%.

y=y=m(x—x)
y+2=—%u—@

2 .8
y2—-2,48
Y 3773
2.8 6
:——x+———
R
2 .2
=—=x+=
YT

10. Write in standard form, find the vertex and the axis of

symmetry. [2.4]
f(x)=x>+6x—2
= (x> +6x+9)-2-9
=(x+ 3)2 —11 standard form,
vertex (=3, —11), axis of symmetry x = -3

11. Finding the maximum or minimum value. [2.4]

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. f(x):x4—x2
[0 = (0 = (-0 =x* =2 = f (%)
f(x) is an even function.
b. f(x)= X —x
[0 =(x) () =—x"+x
= (" —x)=—/()

f(x) is an odd function.

c. f(x)y=x—-1
f(—x)=—x—1= f(x) notan even function
f(=x)=—x—1=—f(x) notan odd function
neither

13. Identify the type of symmetry. [2.5]
a. (—y) =x+1
y2 =x-+1 symmetric with respect to x-axis



208 Chapter 2 Functions and Graphs
b. —y=2(—x)’13(—x) 17. g(x)=f(x—1+3 [2.5]
y= 2x° 4 3x symmetric with respect to origin

c. y= 3(fx)2 -2

y= 3x? -2 symmetric with respect to y-axis

14. g(x)=2f(x) [2.5]

18. g(x)= f(—x) [2.5]

y
8+

W Wat
" \6_'7'2::;\2_4/6 "\

¥
8+
61
B
/ \ 19. Perform the operations. [2.6]
R R N;_ a. (f—g)W)=(x—x+2)-Qx—1=x*—3x+3
44+

o] b (f-g)(—2)=((-2 (-2 +2)2(-2)-1)
] —(8)(—5)=—40
—~10+
c. (fog)3)=r(gB3)=r(2B)-1)
16. g(x)=—f(x) [2.5] (5= 542
1 =22
T

d. (gOf)(x)zg(f(x))=2(x2—x+2)—1

4l
\ [ 1 ) =2x% —2x+3
1o \8 1—(1/—41 o 2\ : 2/ a6 \8 X 20. Finding the difference quotient of the function. [2.6]
4 f(x)=x*+1

-] fx+h)—f(x)  (x+h)*+1-(*+1)
10+ h B h
_ x> 2xh+h?+1-x>—1
h
_ 2xh+h* _ hQ2x+h)
h h

=2x+h



21.

22.

23.

Find the maximum area. [2.4]
Using the formula for perimeter for three sides,

P=2w+[= 80=2x+y
y=80—2x

Using the formula for area, 4 = xy . Then
A(x) = x(80—2x)
A(x) =—2x 480x

b 80
-b_ 8 __9
2a 2(=2)

y=80-2(20) =40
x =20 ft and y = 40 ft

Evaluating the function, s(7) = 5¢>. [2.6]

5(3)° —5(2) _ 5(9)—5(4)
3-2 1
=45-20=25 ft/sec

a. Average velocity =

5(2.5)%* —5(2)°

25-2
5(6.25)—5(4)
B 0.5

—31.25-20 _ 22.5 ft/sec
0.5

b. Average velocity =

5(2.01)> —5(2)%
2.01-2
5(4.0401)—5(4)

B 0.01

— 20.2005-20 _ 5 05 fy/sec
0.01

c. Average velocity =

a. Enter the data on your calculator. The technique for

a TI-83 calculator is illustrated here. Press STAT. [2.7]

L1 Le L3 3
C4LC TEETE 93.C( Cf | we—
Edit q2.3| 2k
B:iorta! aL.1) 31
. 69. 5| 5b
E.Eur*t?i 89.6| 50
4iflrList go. 5| 3k
SifetUpEditor EE
1:1-VYar Itats
2i@=Yar Itats LinReq
3tMed-Ned ¥=ax+h
EHLinRey fax+h) a=-7.9424561Y4
SiduadRkeq h=?b7.12ca0?
b:fubicRey reé=. 405969575
7dduartRey =—. 897758047k

y =-7.98245614x +767.122807

Cumulative Review Exercises

b. Evaluating the equation from part (a) at 89.

y=-7.98245614(89)+767.122807

~57 calories

Cumulative Review Exercises

Commutative Property of Addition

T

. Simplifying. [P.1]

3+4(2x—9)
—=3+8x—36
=8x—33

. Simplifying. [P.2]

. Q’ 2 are not rational numbers [P.1]

(407 (227 ") = (—64x°y0)(—2:% ")
= (—64)(—2)(x "2yt
=128x"y!?

. Simplifying. [P.2]

24a*p® _ 40 _ap? 4

184°° 3

. Simplifying. [P.3]

3

(2x+3)(3x—7) = 6x> —5x—21

. Simplifying. [P.5]

3b?

24 6x—27  (x+9)(x—3) _x+9

x> -9

C(x43)(x—3)
. Simplifying. [P.5]

x+3

2(2x—1)

4 2 Ax=D
2x—1 x—1 (Q2x—Dx-1) Q2x—D(x-1

_4x—4-4x+2

2x—D(x—1

- =2

2x—D(x-1)

. Solving for x. [1.1]

6—2(2x—4)=14
6—4x+8=14
—4x=0
x=0

209

1. Determine the property for 3(a+5b)=3(b+a). [P.1]
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10. Solving for x. [1.3] 16. Finding G(-2). [2.2]

¥ —x—1=0

o —EDENE 1> —4()(-1)

2(1) 17. Finding the equation of the line. [2.3]

14144 1445 o
B 2 - 2\/_ The slope is m = -3 _-1+3_2 _ 1

G(x)=2x—4x—7
G(=2)=2(-2)° —4(-2)~T=2(-8)+8—T=—15

—2-2 —2-2" —4 2
11. Solving for x. [1.3]

The equation is y —(—3) = —l(x —-2)
2x—-1)(x+3)=4 2

1

2x2+5x—3=4 yz—zx—2
2 _
2x°+3x—7=0 18. Solving a mixture problem. [1.1]
Qx+T)(x—1)=0
0 x
x:_% orx=1 0.08| 60
0.03 | 60+ x

12. Solving for x. [1.1]
0.08(60) 4 0x = 0.03(60+ x)

13.

3x+2y=15
e—2y415 4.8=1.8+0.03x
N 3=0.03x
¥=-3y+3 100 = x

Solving for x. [1.4]

xt—x2-2=0

2

19.

100 ounces of water

Evaluating a quadratic function. [2.4]

h(x)=—0.002x*> —0.03x+8

Let u=x".
h(39) = —0.002(39)2 —0.03(39)+8=3.788 ft
w—u—2=0

(u—=2)u+1)=0

Yes.
20. Finding the rate, or slope. [2.3]

u 0 oru+l=0 0.04°F/min

u=72 u=-1
¥ =2 x2=—1
x =42 x =i
14. Solving for x. [1.5]

3x—1<5x+7
—2x<8
x>—4
15. Finding the distance. [2.1]

distance = \/[—2 2P +[-4—(-3)F

== +(=1)? =16+1
=17
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