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Chapter 2 Functions and Graphs

Section 2.1 Exercises

Plot the points:

Plot the points:

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

b. Find the average debt in 2011:

Increase between 2009 to 2010: 22.0 20.1 1.9
Then the increase from 2010 to 2011:

22.0 1.9 23.9,or $23,900.

a. When the cost of a game is $22, 60 million games
can be sold.

b. The projected numbers of sales decreases as the
price of this game increases.
c. .Create a table and scatter diagram:

R=p-

N 88 80=640 R
15 15 70=1050 = 00t
22 22-60=1320 8 1200p——p—t—pp—p
2797-50=1350 &3 '000 Tt

i B 2% 800[—— =
3181:40=1240 S 2 goo| . * i

2 5 - !
34 84-30=1020 &= 400 e
36 86 20= 720 & 200 | )
10= = 0 10 20 30 40

37 $7-10=370 Price per game (in dollars)

The revenue increases to a certain point and then

decreases as the price of the game increases.

Determine whether the ordered pair is a solution
2x+5y =16

2
2(-2) +5(4)=16
?
-4 + 20=16
16 =16 True
(=2, 4) is a solution.

Determine whether the ordered pair is a solution
2X 2. y=4
?
2(1)2-3(-1)=4
?
2+3=4
5=4 False
(1,-1) is not a solution.
Determine whether the ordered pair is a solution

:3x2-4x+2

3)
17=3(- 2-4(-3)+2

17=27 +12+ 2
17 = 41 False

(=3, 17) is not a solution.
Determine whether the ordered pair is a solution
X 24 y2 =169
?
(-2)2 + (12)2 =169
2
4 +144=169
148 =169 False

(=2, 12) is not a solution.
Find the distance: (6, 4), (-8, 11)
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Chapter 2 Functions and Graphs

Find the distance: (-5, 8), (-10, 14)

= §10-(-5))% + (14-8)°
V(5% + ()

\/25+ 36
61

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

= (10-(4)° + (15(20))2

V(-6)2 + (35)2
f36+1225
1261
Find the distance: (40, 32), (36, 20)

= (B6-40)2 + (20-32)°

\/ﬁ

(-4) +(-12)

J16+144
/160

4f0

Find the distance: (5, -8), (0, 0)

= (052 + (0-(-8))2
V(-5)% + (8)
«/25+ 64
N

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

= (5-0)% + (13-0)°
V52 4132

J25+169
J194

15. Find the distance: ( 3/ 8), (12, £7)
d = (13- 3) Ak (27 -7 = (3-

3)3V/+‘@3-22)3/_ AV

Section 2.1

16. Find the distance: ( 165, +/20), (6,2 3)

d= 6 152+ @ 5 <200
J6-5 52+ 502 53

J(6-5 542 +0°
V55 = 6s=stb v

Note: for another form of the solution,

d= (65 5%
J36-60 5/+125= 16J-60 5

Find the distance: (a, b), (-a, -b)

- da-a)2+ (b -b)?
V(-2a)° + (-2b)°

Vda 2 + 4b2
\/7

4@’ +p%)
ga’+b?)

Find the distance: (a—b, b), (a, a + b)

= @-(a-b “+(a+b-b)°
J@-a+b)2br (a)2

q/2_'_(,;12

\/a2+b2

Find the distance: (X, 4x), (—2x, 3x)

=*d—2x-x)2+03x-4x)2 with x < 0

(-x
9x 2 + x2
Vlez
=-x 10 (Note:g’ﬁﬁex<0,
2

X" =-X)

( 3% +(33-2 2)°



Chapter 2 Functions and Graphs

Find the distance: (x, 4x), (-
2X, 3X)

J3+ (27-12 6/8)

J3+27-12 648
J38-12 ¢

Section 2.1
:‘J- 2x-x)2+(3x-4x)2 with x > 0

v, )2 (_X)z
2

\/(_Zx_t

9x +x2

V10x
:xxl'LH (since x > 0, \/x—2 =X)



Chapter 2 Functions and Graphs Section 2.1 4

Find the midpoint: (1, -1), (5, 5) Find other endpoint: endpoint (5, 1), midpoint (9, 3)
X . R
a—ﬂz L_O e ¥ + 5 [0}
M = ; ;o g s =2(99)
2 2 o A
ge?c&, -1456+ ? e 2 2+ﬂ5 41
€220 therefore £2=9 and == =3
2 2
ae(;ﬁyl_lfi+ x+5=18 y+1=6
€2 20 Xx=13 y=5
3,2) Thus (13, 5) is the other endpoint.
Find the midpoint: (-5, -2), (6, 10) Find other endpoint: endpoint (4, —6),
Vo X2 0 midpoint (-2, 11)
3 2 2 g )
256 24100 xt4 y+(6)°
- . ’ % , - =(-2,11)
. . L
N &2 2
S;; &2 therefore Xtd o -, 2 and (6] _ 11
@10 2 2
cte?2 X+4=-4 y-6=22
a X=-8 y= 28

Find the midpoint: (6, —3), (6, 11)
®6+6 -3+116

Thus ( 8, 28) is the other endpoint.

D = Find other endpoint: endpoint (-3, -8),
eecl2 | 86+ midpoint (2, -7)
g + @2 5
g sx+(-3) y+(8)" _
(6,4) ; : ©=(2,-7)
e 2 2 g y -8
Find the midpoint: (4, 7), (10, 7) X- 3 =7

e 44 (10) 7470 therefore 2 =2and »
+ (-10) +

M:‘%G ' : Xx-3=4 -8=-14y
e 2 2 g x=7 = -6
& 140
Y Thus (7, 6) is the other endpoint.
(-3,7) Find other endpoint: endpoint (5, —4), midpoint (0, 0)
Find the midpoint: (1.75, 2.25), (3.5, 5.57) x+5 y+(-4 :6 oo
) c i
M = : ’ 2.25+5.57 o 2 2 2 4
2 2 . X+5 y-4
ac-175 , 7.820+ therefore 5 = 0 and ) = 0
s
€229 ¢ : :
(-0.875, 3.91)

Find the midpoint: (-8.2, 10.1), (-2.4, -5.7)
=82+ (-24) 10.1+(-57) °
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X+5=0 y-4=0
X=-5 y=4
¢

e

2 2 .
(_MZ | izé)

(-5.3,2.2)

Section 2.1
Thus (5, 4) is the other endpoint.
Graph the equation: x -y =4

y
0442

-2|40
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Graph the equation: 2 x +y = -1

Graph the equation: y = 0.25x2

N
-hHoH-P|~<

Graph the equation:y = -2 x}3 |

Section 2.1

Graph the equation; y = x2 -3

21
-1-20-
31-2
21

1
(BN
U‘Ir\>|—\I\>U'I|~<

1
Graph the equation: y = 72 (x -1)2

-12/0
0.5 y

y
418
3|2
-2 10
12

8

Graph the equation: y = x 242x-8

70
-2-8-1
-9 0-8
20
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Graph the equation: y = x 2 _2x-8

y
y

20]0-8 %
1-9

2 18
4 0

Graph the equation: y = - X 242

y
2 -2
1)1
2
1
-2
Graph the equation: y = - x 2
Y
-2 H-1 y
20 -1
1 -2 5
4
2 15 ~6

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

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

2(0)+5y=12
& 0
y'—Q ) ¢ 0, 2+
5 e bg
For the x-intercept, let y = 0 and solve for x.
2x+5(0)=12

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

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
i 15 & 150
y=- : ¢ U T
4 e 4y

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

Section 2.1

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

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

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

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

x

Nt

Find the x- and y-intercepts and graph: x = y2 -6
For the y-intercept, let x = 0 and solve fory.
0=y%-6
y= B, y-intercepts: (0,- 6),(0, +B)
For the x-intercept, let y = 0 and solve for x.

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

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

0=y14

= 4, y-intercepts: (0,-4),(0, 4) For

the x-intercept, let y = 0 and solve for x.
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x=044
x = -4, x-intercept: (-4, 0)

/4

¥
_4\> 4 %

__‘4
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= " y-intercept: (0, I I)
For the x-intercept, let y = 0 and solve for x.

=(0)° -2
x = -2, x-intercept: (-2, 0)

Find the x- and y-intercepts and graph: x 24 y2 =4

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

(0 +y*=4
= 2, y-intercepts: (0,-2), (0, 2)
For the x-intercept, let y = 0 and solve for x.

x> +(0)2=4
x= 2, x-intercepts: (-2, 0), (2, 0)

=4 \J L %

-4 +

Find the x- and y-intercepts and graph: 2 = y2

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

Section 2.1

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

Find center and radius: x 2, y2 =36
center (0, 0), radius 6

. L2 y2 _
Find center and radius: x © + y~ =49

center (0, 0), radius 7

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

center (1, 3), radius 7

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

center (2, 4), radius 5

Find center and radius: ( x + 2)2 +(y+ 5)2 =
25 center ( 2, 5), radius 5

Find center and radius: ( x + 3)2 +(y+ 5)2 =
121 center ( 3, 5), radius 11

Find center and radius: ( x - 8)2 + y2 =

l4 center (8, 0), radius l2

Find center and radius: x 24 (y- 12)2 =1
center (0, 12), radius 1

Find circle equation: center (4, 1), radius 2
(x-4)° + (y-1)*=2°
(x-47°+(y-1)>=4

Find circle equation: center (5, —3), radius 4
(-5 +(y+3)7° =47
(x-5)2+(y+3)2:16

134



135 Chapter 2 Functions and Graphs

11
63. Find circle equation: center (—2, —4) , radifs 5

X-12)2+(y-l4)2=(5)2

r
X_12)2+(y_l4)2:5

2
64. Find circle equation: center (0, _3) , radius/l_l

2 & 02
(x-0 ) ¢ 2* = ﬁ?
e 3g
2 e 264
(x-0 ) [ =+ =11
e 3g

65. Find circle equation: center (0, 0), through (-3, 4)

(x-0)2+(y-0)7=r?
(-3-02+(4-0)%2=r?

(- 3)2 +42=r2

9+16 = r?

25=52=2

(x-0)%+(y-0)2=25
Find circle equation: center (0, 0), through (5, 12)

(x-0)%+(y-0)?=r?

(5-0)% + (12-0)% = 2
52 + 122 = r2

25 + 144 =
169=13%=r

(x-0)2 + (y-0)°=169
Find circle equation: center (1, 3), through (4, —1)

2

(x+2)°+(y-5°=r
(x-1*+ (y-3°=r
@-1)%+(-1-3)%=r?

32+(-4)2:r2
9+16=r?

25=5% =

Section 2.1 135

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

1+ 2)2 +(7 - 5)2 2

2
9+4=r

13= (3)°=r

(x+2)? +(y-52=13

Find circle equation: center (-2, 5) , diameter 10

diameter 10 means the radius is 5 r2 =25.

(x+2)%+(y-5)*=25
Find circle equation: center ( 0,-1) , diameter 8

diameter 8 means the radius is 4 r2 =16.
)2 2
(x-0“+(y+1)° =16

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

= {422 + (11-37
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).
e o]
2+ (A3 s (-1, 7) center

¢ 2 2 g
(x+1)2+(y-7)2=25

Find circle equation: endpoints (7, —2) and (-3, 5)
d= \/(-3 7%+ (5-(2)°= 100 +49 = \149

Since the diameter is v | the radius is 3@29 .

¢ + ()
Center is *_7+(:3) , (:2)+ 56 = 3
¢ * 2,
e 2 2 zﬂ 2
2 32 =_149 b
(X - 2) + ( y- 2 " 2 g+
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(x-1)2+(y-3)%=25

(x-2)2+(y-2)2 = 4
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Find circle equation: endpoints (5,-3) and (-1,-5)

d=(5-(-3)“+(-1-5°=4+3¢=40

Since the diameter is /40 , the radius is ‘@ =\10.

) (B4 0,

Center is
¢
e 2 2 g

(x-2)2+ (y+4)2 = (30)?

(x-2)%+(y+4)°=10

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

a=V2-coP+0-42=1896-  Va

Since the diameter is /32 , the radius is 3% =2/2.

2440 ’ (-6)+ (-2) ° ()

Center is
+ = 2-4

2 2

Do o

(x-2)%+ (y+4)2 = (22)?

(x-2)%+(y+4)*=8
Find circle equation: center (7, 11), tangent to x-axis

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

X-7)%+(y-11)2 =112

Find circle equation: center (-2, 3), tangent to y-axis
Since it is tangent to the y-axis, its radius is 2.
(x+2)2+(y-3)2:22

Find center and radius: x 2, y 2. 6x+5=0

2

X < - 6X 2

+y==-5

x2-6x+9+y2:—5+9
(x-3)2+y2:22

center (3, 0), radius 2

Section 2.1 137

2

Find center and radius: x © +y 2. 14x+8y+53=0

x2-14x  +y2+8y =-53

x2-14x+49 +y2+8y +16=-53+49 +16

-7+ (y+47=12
center (7, 4),radius \i2=2.3

2

Find center and radius: x ~ +y 2. 10x+2y+18=0

x2-10x +y2+2y =-18

X2 -10x+25+y 2 +2y+1=-18+ 25+1

(x-5)°+(y+1)*=8
center (5, 1), radius =24

Find center and radius: x 2, y 2. X+ 3y - £4 =0

XT-x  +y“+3y =15
4
xZx+l +y2a3y+ 9 =18 4149
4 ) 42 424 4
= L8 LEF
e 20 € 20 elgo
®1 30 2
e2 20 2

: . 25
Find center and radius: x 2 + y 24 3x- Sy+— 4=0

x 2 + 3x +y2-5y =.25
4
x%+3x+ 39 +y2-5y+ 25 =.254+9 425
4 4 4 4 4
& 2 & ‘e ?
¢ §9+G _59 c_‘g
& 2, & 20 e&20
]
center aé § 5— radius §
e 20 2
2

Find center and radius: x 2, y 2 6x-4y+12=
0
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Find center and radius:x2+y2+3x-6y+2:0

x2-6x +y2-4y =-12

X2 Bx+9+y2-4y+4=-12+9+4
(x-3)7 +(y-2)°=1°

center (3, 2), radius 1

Section 2.1
x2+3x +y2-6y =-2
x2+3x+9 +y2-6y+9 =2+9+9

4 4

e og® 2 m g

eX+ - +(y_3) =é -

2 e 2g
center ai;g : '—:f
e2 2

138
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]

Find center and radius: x > + y 2 gy y-4=0 Find the x- and y-intercepts and graph: k +y =4
Intercepts: (0, 4),( 4,0)

x2-5x +y2-y
x2_5x+ 25 +y2-y+

@ _562 +€E 162 33@62 —t \ -
- N= _4\_/
: N

G
=¢
¢

=4
=4+23 4

N
NG
N
N 1N

2 2 &2y
center ?5 s lé+ , radius Az_
82 2, 2
Find the points: Find the x- and y-intercepts and graph: k -4y 8
\/(4 -%) 2, 6-0) 2 _ 10 For the y-intercept, let x = 0 and solve for y.
[0-4yE8
4y= 8

J @07+ (607 )% =10
16- 8X + X + 36 = 100

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

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

x?2- 8x-48=0
(x-12)(x+4)=0
x=12 or x=-4 [x-40)F 8
x = 8, x-intercepts: (-8, 0),(8, 0)

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

Find the points:

VG- 02+ (y-(3)°=12
B+ (y+37)?=12°

25+y2+6y+9=144

Find the formula:

2 J (3-x)%+ (4-y)°=5
6y-110=0

y - t+oy (3-x)2+(4-y)2=52

9-6x+x 2 +16-8y +y> =25

y=-6 \6°-4(1)(-110)
x2—6x+y2-8y:O

2(1)
y=-6 BR6 + 440 Find the formula:
2 J 2 2
(-5-x)2+(12-y) =13(-5-x) +
=6 . AT6
y == (12-y)% = 13% 25+ 10x + x 2 + 144-
24y +y? = 169
y= -6 2319 ) 2
2 X +10x+y -24y=0
y=-3 19 Prepare for Section 2.2
P1. x 2, 3x-4

The points are (0, - 3+ 11\25), (0, - 3- 119).v/
(-3)% +3(-3)-4 = 9-9-4 = -4
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P2.D = {-3,2-1,0, 2}
R

{1
2
4,
5}

Section 2.2

138
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P3.
P4,

PS.

P6.

Chapter 2 Functions and Graphs

d:‘(é—(—4))2+(—2—1)2: sbo=sg v
2x-63%0

2Xx36

X33

x2—x—6:0
(x+2)(x-3)=0
X+2=0 x-3=0

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

a=6x-5

= 3(3)+4 =13

Section 2.2 Exercises

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

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 definey 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

since each x is paired with exactly one y.

Determine if the value is in the domain.

3(0)

©0=0"""+4=0

Yes, 0 is in the domain of the function.

Section 2.2

Determine if the value is in the domain.

gC1=1-(-12=0

Yes, —1 is in the domain of the function.

Determine if the value is in the domain.
21:1 2

F (0)=="="= ="undefined

-1+10
No, —1 is not in the domain of the function.

Determine if the value is in the domain.

¥(2)= . 2(Q)-8= 4
No, 2 is not in the domain of the function.
Determine if the value is in the domain.

5(-1)-1 ~€
gey= (DF ==
Yes, —1 is in the domain of the function.
Determine if the value is in the domain.

1 1

Fe)= (2°+8 =g
No, 0 is not in the domain of the function.
Is y a function of x?
2x+3y=7
y=-2x+7

2 7
y=-"3x+3, yisafunction of x.

Is y a function of x?
5x+y=8
y =-5x + 8, y is a function of x.

Is y a function of x?

-X+y2:2
y2:x+2
y= X+ 2, yisanot

Ni function of x.

Isy a function of x?

2

X -2y=2
oy =_x2
-2y=-x"+2

y="2x 2 -1, yis a function of x.

139



140

Chapter 2 Functions and Graphs

Isy a function of x?

x2+y2:9
y2=9.42
v 9-x2, y
is a not function
of x.

Isy a function of x?
y= II , v is a function of x.
Isy a function of x?

y=X#5, yisafunction of x.

Isy a function of x?

y= VX 24 4, yis 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.
_ 3 2 _
(0) =2(0)” -4(0) +5(0)=0

Yes, 0 is a zero.
Determine if the value is a zero.

(+ )= s(=3)? + 2(43).

=- 3 No,- 3isnota zero.
Determine if the value is a zero.

s-1)= 21D +6 =4 yndefined
-1+1 0
No, —1 is not a zero.

Determine if the value is a zero.

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

Determine if the value is a zero.
3(-3)+9

1
o

1
o

9(-3) =
(324 5

Yes, —3 is a zero.

Section 2.2

25. Evaluate the functionf (x) =3 x -1,
a. f(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 el Tl
€3 ¢e3g
2-1
1
f(k)=3(k)-1
3k-1
f(k+2)=3k+2)-1
3k + 6-1
3k+5

Evaluate the functiong (x) = %% + 3,
93)=2(3)2 +3=18+3=21

g(-1)=2(-1)° +3=2+3=5
2

g(0)=2(0) +3=0+3=3

2
=10 =0 11
d .° =2¢: +3= +3=
82, 29 2 2

g(c):2(c)2+3:2c2+3

g(c+5)=2(c+5)2+3

2¢2+20c+50+3
2¢2 + 20 + 53

2

27. Evaluate the function A(w ) = +5,

a AQ0)="V (02 +5:*/;
b A2)=V @2+5=Y9=3

140
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A= (2)2+
9
J— J_

C.
5= 3

d A@4)= 4%2+5=
21
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e. A(r+1)= «}(r+l)2+5
\/r2+2r+1+5
\/r2+2r+6

A(-c) = (-c)fz+5: 02+d

Evaluate the function J (t) = 3t 2 -,

J(-4) = 3(-4)% -(-4) =48+ 4 =52
3(0)=3(0)2-(0)=0-0=0

10 202
c. Jg@li =3¢ l A1 =0

€3g e3sg 3 33

d J(c)=3(c)%-(c)=3c2+c
CI(x+1)=3(x+1)%-(x+1)
:3x2+6x+3-x-1

D

=3x2+5x+2
J(x+h)=3(x+h)2-(x+h)

b

=3x%+6xh+3h%-x-h

29. Evaluate the function f(x) = il| ,
X
a f(2)= I_ll =4
2 2

b. f(2)= 1 =1

L o=o
& 5o |_d
5
1
p:
3 3
1.5 =1- 3
5
3

f(2)+f(-2)212+12=1

Section 2.2

30. Evaluate the function T ( x) = 5,

a.T(-3)=5
b.T(0)=5

& 20
c.T¢c +=5

eci/o+
T(3)+T(1) = 5+5=10
T(x+h)=5

T@3k+5)=5

. X
Evaluate the functions (x) = _>T ,

x®:44rf4=1
s(5) = 5 |——|§5= 1
?Tf£:4

s(-2) = ) =

||
-3 -3
s(-3)= - 3|:=|3—:-1

e. Since t > 0, tzn
t

t
s =t=1=1
)
Since t<0,t=-t|s ()

t t
= :_lt:_._]:
X

Evaluate the functionr (x) =X+ 4,

a r0= —0 =0=9
0+4 4

=t d
-1+44 33

r(-3) = S.3,
3+4 1

142
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Chapter 2 Functions and Graphs

2 1 1
e. 1(P+)=[2, ] =2, ,
1

f. f@+h)=[2+H

Section 2.2
18
Ll R
9
2 2+4 (2)
=1 9=12-:=-1
2 2 29 9

143
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e. r0.1)=—01 =01 -1
01+4 41 41
f. r(10,000) = —10.000  -10.000 -2500
10,000+ 4 10,004 2501
a.Sincex=-4<2,use P (x)=3x+1.

P(-4) = 3(-4)+1= -12+1= -11
Since x = 532fuse P (x)=-x 2 +11.

P(5) = -(5)7+11= -5+11=6

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

)=3c+1
Since k31, thenx=k + 132,

souseP(x):—x2+11.

P(k+1)=-(k+1)°+11=-(k2+2k+1)+11

= k2-2k-1+11
= k2. 2k +10
a. Sincet=0and 0 £t£5,useQ (t) = 4.
QO)=4
Sincet=eand6<e<7,then5<t£8§,so
useQ (t)=-t+9.
Qe)=-e+9
Sincet=nand1<n<2,then0£t£5,so
use Q (t) =4
Q) =4

Sincet:m2+7and1<m£2,

then 12<m2£22

P+7<m?+7£2%+7
1+7<m2+7£4+7
g<m? + 7 £11 thus
8< t £ 11,

souseQ (t)=v t-7

Qm2+7)=(m?+7) -7

Section 2.2

For f (x) = 3x - 4, the domain is the set of all real

numbers.

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

numbers.

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

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

_4 |

Forf(x)=x+ 2,thedomainis{xx?-2}.

- L
Forf(x)=x- 5,thedomainis{xJ< 5}.

—
41. Forf(x) = \/7—-!-—>e,thedomainis{X)13-7}.

For f(x) = 4-x, the domainis { xx £ 4} .
43.Forf(x)= N4-x?, the domainis { x -2 £ x £ 2} .

Forf(x)= 12- x2 , the domain is

{%-2B£x£2/3}.

() —Jl_— {1 }
45.For f x = X+4,thedomainis x x>-4 .
() —= {r

46.For f x = 5-X,thedomainis xx<5 .
To graph f (x) =3x - 4, plot points and draw a

smooth graph.

X -1f 0] 1
y=f(x)=3x-4 | -7 -4 | -1
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48. Tographf(x)=2- —;x,plot points and draw a 51. Tographf (x)= «x+ 4, plotpointsand draw a
smooth graph.
smooth graph. grap
X -4 22101 2|5
X -4 -2 10| 4
=f(x)= X+ 0 2 3
y=f(x)=2- 1Ix| 4| 3| 2|0 L0121 21)E] 3
2 5
= 4 2 | 2 4 : <
Rl ™ To graph h (x) =§- x, plot points and draw a
—4r smooth graph.
To graphg(x):x2 -1, plot points and draw a X -4 {0 |1|3 |5
smooth graph. y=h(x)=5-x | 3 [F|2].2]0

X 2 1-1]1 0f 1 2 y
y:g(x):x2-1 31 0|l-1]0] 3

Tographf(x)=%-2,|plot points and draw a

.....

g L smooth graph.

Tographg (x)=3- X2 , plot points and draw a

smooth graph.

X -3 -1 o 1] 3
y=g(x)=3x* | 6 2|3

N
1
»

[EN
w

graph. X -3]1-11]0




1
TographL (x)= ~x for-6 £x£ 6, plot points
3

and draw a smooth graph.

X -6 -4] -3| -1/ 0] 4|6
1
Y=L (X)Z— X -2 -2 -1 -1 0 1 2
3
y
44
2+ .
T *———0
6 4e—1 2 4 67%
*—0 -2+
44

TographL (x)=x+2for0£x £ 4, plot points

and draw a smooth graph.

X of 11 2| 3| 4
y=L(x)=x+2 | 2| 3] 4] 5] 6
y
6 °
=0
4 *—0
=0

To graph N (x) =int(-x) for -3 £ x £ 3, plot points

and draw a smooth graph.

Tograph N (x) =int(x)+xfor 0 £x £ 4, plot points

and draw a smooth graph.

g #
i 7
21 7

Section 2.2

i X<2
59. Graph f(x) =i

;
fiex, X32

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

X32.

li2x, x£-1
60. Graphf(x):ﬂ'x I
T, x>-1
12
X
Graphy=2xforx£-1andgraphy =2 fer

>-1.

61. Graphr (x)=i-x+2,

i3x- 2,
m

Graphy:-x2+4forx<—1,graphy:-x+2for-

1£ x £1, and graph y = 3x - 2 for x >1.

143
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) x<1 a+2=0 a-7=0
P2
62. Graph A (x) = ix i ! 1lEx<3. a=-2 a=7
i + 3
'TI-X 2 %3 Find the values of a in the domain of f (x) = for

Graphy =| x | for x< 1, graphy = x° for 1£ x< 3, whichf(a)=4.
kRl =4 Replacef(a)with |a]

a=-4 a=14

and graphy =-x+ 2 forx33.

68. Find the values of a in the domain of f(x)=|x+ 2|
for which f(a)=6.
p+2] =6 Replacef(a)with |a+2]

at+t2=-6a+2=6
a=-8 a=4

Find the value of a in the domain of f (x ) = 3x - 2 for 69. Find the values of a in the domain of f(X)= X2 +2

which f (a) =10 . for which f(a)=1.

3a-2=10 Replacef(a)with3a-2
3a=12
a=4

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

whichf(a)=7.
2-5a=7
-5a=5
=-1

Replace f (a ) with 2-5a

Find the values of a in the domain of

f(x):x2+2x—2forwhich f@=1

a2+2a-2:1Replacef(a)witha2+2a—2a

24+2a-3=0

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

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

Find the values of a in the domain of

(x):x2-5x-16f0rwhich f(@=-2.

a2-5a-16=-2 Replacef(a)withaz-Sa-16

a%.5a-14=0
(a+2)(a-7)=0

a2+2:1 Replace f (a) with a2 +2
a2 =-1
There are no real values of a.

Find the values of a in the domain of f (x) =X-|2
for which f(@)=-3.

at2=-3
| 1=-1

There are no real values of a.

Replace f (a) withja - 2

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

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

2

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

xX)=0
6+2x=0
2x=-6
Xx=-3
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73. Find the zeros of ffor f (x ) =5x+ 2.
(x)=0
5x+2=0
5x = -2
2
=5~
74. Find the zeros of f for f (x ) = 8-6x .
(x)=
08-6x=0
-6x=-8
4
= 3

Findthezerosoffforf(x):x2—4.

(x)=

0x2-4=0(x+

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

76. Find the zerosoffforf(x)=x2+4x—21.
(x)=
2 —
O0x“+4x-21=0
x+7)(x-3)=0

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

Findthezerosoffforf(x):x2-5x-24.
(x)=
2 -
0x“-5x-24=0
(x+3)(x-8)=0
Xx+3=0 x-8=0
Xx=-3 X=8

78. Find the zerosoffforf(x)=2x2+3x 5.
(x)=0
2x%+3x-5=0
(2x+5)(x-1)=0
2x+5=0 x-1=0

X=-2 x=1
2

Section 2.2 145

Determine which graphs are functions.

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

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

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

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

a. Yes; every vertical line intersects the graph in one

point.

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

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

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

Determine where the graph is increasing, constant,
or decreasing. Decreasingon (, 0] ;

increasing on [0, )

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

Determine where the graph is increasing, constant,
or decreasing. Increasing on (-¥, ¥)

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

decreasing on [2, ¥)

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

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

¥
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Determine where the graph is increasing, constant, or
decreasing. Constant on (-¥, ¥)

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

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

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

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

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

f, V, and p are not one-to-one since some horizontal

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

t, m, r and k are not one-to-one since some horizontal

lines intersect the graph at more than one point.

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

0.90- 0.20int(-1.8)
0.90-0.20(-2)

0.90+0.4
$1.30

b. Graph C(w).

C(w),
2

l

Cost (dollars)
e
o0

<
B

Weight (ounces)

a. Domain: [0, ¥)

b. T (50,020) = 0.25(50,020- 35,350) + 4867.50
0.25(14,670) + 4867.50
3667.50 + 4867.50
$8535

Section 2.2 146

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

a. Write the width.

2l +2w =50

2w = 50- 2|
= 25-]
b. Write the area.
A=lw
=1 (25-])
A =251 -12
a. Write the length.

=121
d+1
4d+1)=12l
4d + 41 = 12|
4d = 8l

l2d:I

l(d)= l2 d
Find the domain. Domain: [0, ¥)
1

Find the length. 1(8) = 2 (8) =4 ft

Write the function.

v (t) = 80,000- 6500t, OE£t£10

Write the function.
v (t) =44,000-4200t, O£t£8

a. Write the total cost function.
C (x) =5(400) + 22.80x
2000 + 22.80x

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

Write the profit function.

P (x) =37.00x-C (x)
37.00- [2000 + 22.80x]
37.00x - 2000- 22.80x
14.20x - 2000

Note x is a natural number.
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a. Write the volume function.
V = lwh

V=(30-2x)(30-2x)(X)V

= (900 - 120 x + 4 x 2 )(x) V

=900 x- 120 x 2 + 43
State the domain.

= lwh the domain of V is dependent on the domains
of I, w, and h. Length, width and height must
be positive values 30-2x>0
-2 x>-30
x <15
Thus, the domain of V is {x | 0 < x < 15}.
101. Write the function.

15=15-h
3 r

=15-h

and x > 0.

r
5r=15-h

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

a. Write the function.

= O
1]

= N
N N BN

-
1]

Write the function. V =

l3nr2h

L5 (L )n-tss

1 1
(—4‘52)hv:12 xhd
103. Write the function.

= 2 + (50)2

d = ot 2 + 2500 meters, 0 £ t £ 60
104. Write the function.

t="r

Section 2.2

105. Write the function.

2 2
= (45— 8t) +(6t) miles

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

106. Write the function.

)

7
= %o - Tt 2 (10t 2 miles
)

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

a. Write the function.
Left side triangle Right side triangle
¢ 2 =20% + (40-%)2 c2=30% +2

c= v(oo + (40- x)2 c= \ﬁoo +x2

Total length = /900 + X% + 400 + (40- )
Complete the table.

X | O| 10| 20| 30|40
Total
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| )
f(p)| 4900 4300 3800 3200 90
2800

Answers accurate to nearest 100 feet.
109. Complete the table.

x | 5| 10] 125 15| 20
v (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.
(c):cz-c-5:1
c 2, c-6=0
(c-3)(c+2)=0
c-3=0 or ¢c+2=0
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c=3 c=-2

t= \E +3-X. hours

2 8



112.

113.

114.

115.

116.

Chapter 2 Functions and Graphs
Find c.

g(c):—202+4c-1:-4

=2c%+4c+3=0

N e
2(2)
c=c4 16424 __ 440
-4 -4
-4210 [

-4
2 16

2
Determine if 1 is in the range.

c=

c=

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

XL onlyifx+1=x-1or 1=-1.
X+1

Determine if 0 is in the range.

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

0=_1 onlyif(x-3)(0)=1 or 0=1

Graph functions. Explain how the graphs are related.

Flotl Flotz Flotz
M EHE
MNeBRE-3
SNrEHE+H2

wMy= A%
wNe=
“NE=
sNe=

Thegraphofg(x):x2 -3 isthegraphoff(x):x2

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

Graph functions. Explain how the graphs are related.

Flotl Flotz Flotz
~MBHE
“NWeBOK-30E
SNWrEOH+EZ20E
wMy=

sNe=

“NMeE=

sNe=

\MESZ/

The graph of g (x) = (x -3)2 is the graph of

2
(x) =x shifted 3 units to the right. The graph of

h(x) = (x + 2) is the graph of f ( x ) = X2 shifted 2

117. Find all fixed points.

a2+3a—3 —a

a2+2a—3 =0
(a-D@+3)=0

a=1 or a=-3

118. Find all fixed points.

=a
a+5

=za(a+5h)

a:a2+5a

0:a2+4a

0O=a(a+4)
a=0 or a=-4
a. Write the function.
A=xy
1

A(x):xi- 2x+4)

A(x) =- 2x2+4x
Complete the table.
i A

Area\3.5\6 \8\6 \3.5

c. Find the domain. Domain: [0, 8].

a.mWriith:tz:fu_réction.

mAB:_'Y::\[
-0x

m_ =m

PB AB
-2 =-y
X-2 X
2X =y
X-2

b. Find the domain. Domain: (2,¥)



units to the left.



121. a. Write the function.

Circle Square
C=2r C=4s
X=2r 20-x=4s
r=2X_ s=5-X
2 4
X
L -
Area = r2:( 2)2 Area:szz(S- 4)2
:_z :25-2X+L2
4 216

X2 5 X2
Total Area=4 ~+25-27 x¥16
(ﬁl +—161)x 2.

25 X + 25 b. Complete the table.
X|O|4|8|12| 16 20

Total 25| 17.27| 14.09| 15.46| 21.37
Area

31.83

c. Find the domain. Domain: [0, 20].
a.Letm=10,d=7,c=19,andy =41. Then

13m-1 vy c

H— e+ d+Y-2C

5 4 4
13-10-1+ 41 + 19+ 7+ 41-2.19544
25+10+ 4+7+ 41-38

49
The remainder of 49 divided by 7 is 0.
Thus December 7, 1941, was a Sunday.

2=

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. Thus
we letm=11,d=1,¢c=20,andy = 19.
Then
Bn1y_ L

5 4 4

13-11-1+ 19+ 20 +1+19-2.205 44

28+ 4+5+1+19-40
17
The remainder of 17 divided by 7 is 3.
Thus January 1, 2020, will be a Wednesday.

7=

Section 2.3 149
Letm=5,d=4,¢c=17,andy=76. Then

13m-1 vy c

— e+ d Y20
5 4 4
13-5-1+ 76+ 17+ 4+ 76-2-17544

12+19+4+4+76-34
81

2=

The remainder of 81 divided by 7 is 4.

Thus July 4, 1776 was a Thursday.

Answers will vary.

Prepare for Section

23Pl.d=5-(2)=7

P2. The product of any number and its negative reciprocal
is —1. For example,

1
-7 7:_1

P3. 4-4=-8
2-(-3) 5
P4. y-3=-2(x-3)
y-3=-2x+6
=-2x+9
P5.3x-5y=15
-5y =-3x +15

=5§x-3

P6. y=3x-2(5-X)
=3x - 2(5- x)
=3x-10 + 2x
= 5x
=X
Section 2.3 Exercises
If a line has a negative slope, then as the value of
y increases, the value of x decreases.
If a line has a positive slope, then as the value of
y decreases, the value of x decreases.
The graph of a line with zero slope is horizontal.
The graph of a line whose slope is undefined

is vertical.



Determine the slope and y-intercept. Section 2.3 150
y =4x -5 :m =4, y-intercept: (0,-5)
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Determine the slope and y-intercept.
y =3-2x:m = -2, y-intercept: (0, 3) 7.
Determine the slope and y-intercept.
2x 2
(x)= 3 :m= 3, y-intercept: (0, 0)

Determine the slope and y-intercept.

(x)=-1:m=0, y-intercept: (0,-1)
Determine whether the graphs are parallel,
perpendicular, or neither.

=3x-4:m=3,

=-3x+2: m=-3

The graphs are neither parallel nor perpendicular

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

y:-z3x+1:m:—z3,

y:2-Z3X: m:-zg
The graphs are parallel.
Determine whether the graphs are parallel,
perpendicular, or neither.
f(x)=3x-1:m=3,

X 1

y=-3 -1im=- 3

o(Ls)-

The graphs are perpendicular.
Determine whether the graphs are parallel,
perpendicular, or neither.
=235+ 2.m=43,
3

Find the slope.

m= 1-4 :'_3 = -§
5-(-2) 7 7

Find the slope. m

N
o
=

Find the slope.
m= 4-4 :g =0

2-(-3) 5
Find the slope.
-7-2 -9 _
m==""=""undefined
3-3 0

Find the slope.

m:Q -:OQ:Q_3:0

Find the slope.

m= 24 _6 = 6
-4-(-3) -1

Find the slope.

m=4-(1) =5
-3-(-5) 2

Find the slope.

11 6
=.2_2_ =- =3_399

22. Find the slope.

m=2-4=2=-8

71 5 5
4 2 4

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

m = 2, y-intercept (0, —4)
y



The graphs are perpendicular.

Find the slope.




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

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

Find the slope, y-intercept, and graph. y = 4§ X +1

3
m =4~ y-intercept (0, 1)

V

Find the slope, y-intercept, and graph. y = - 2§ X+ 4

3
m=-2", y-intercept (0, 4)

X
2]
. T 2\)
=gl
4]
=]

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

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

-6 -4 -2 4 6 *
=2

Find the slope, y-intercept, and graph.y =3 x -1

m = 3, y-intercept (0, —1)

¥y
6
4
2

Section 2.3
Find the slope, y-intercept, and graph.y =3

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

y

24
i
2 T2 b

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

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)

y

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

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

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

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

151
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Write slope-intercept form, find intercepts, and graph. . 15 _
P P P grap x-intercept (-—2 , 0), y-intercept (0, 3)
2x+y=5
=-2x+5

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

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

3x-4y=8
Write slope-intercept form, find intercepts, and graph. -4y :3' 3x+8
X-y=4 - _: 2
=x-4 8

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

6+

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

y

Fiimias

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

4x+3y-12=0 4
3y =-4x +12 6T
4
=- 3x+4 Write slope-intercept form, find intercepts, and graph.
+2y=6

x-intercept (3, 0), y-intercept (0, 4) 1
' =-"2x+3

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

Write slope-intercept form, find intercepts, and graph.
2x+3y+6=0
3y=-2x-6

Write slope-intercept form, find intercepts, and graph.
-3y=9
1
=—3x-3

x-intercept (9, 0), y-intercept (0, —3)
Write slope-intercept form, find intercepts, and graph.

2x -5y =-15 61
-5y = -2x -15 !
2 1

y= 5X+3 -6 -4 -2_2:/x




Find the equation.
Usey=mx+bwithm=1, b=3.

=Xx+3

Find the equation.
Usey=mx+bwithm=-2b=5.
=-2x+5

Find the equation.

1

Usey:mx+bwithm:4§,b:—2.

=4§X+12

Find the equation.

3

2
Usey=mx+bwithm=-=-3,b=4~.

2,8

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

y=4
Find the equation.

1
Usey=mx+bwithm="2, b=-1.

1
= 2x-1
Find the equation.
-2 =-4(x- (-3))
-2=-4x-12y
=-4x-10
Find the equation.
+1=-3(x+5)
=-3x-15-1y
=-3x-16
Find the equation.
m=41=3=-3
-1-3 -4 4
3
y-1=-4 (x-3)
3 9 4

y=-4 x+ 4+ 4

Section 2.3
Find the equation.

y-(-6)= 3(x-5)

2 1
y+6:_3X-_O3

2 10
y= 3x- 3-6
y=23x- 283
Find the equation.

=-A11=:12=12
2-7-55

y-llzg(x-Y)
5

y=1%5x- 85+ 25

12 2
12, 29,

Find the equation.

m=_-46 =710=-5
-3-(-5) 2
y-6=-5(Xx+5)
-6=-5x-25
=-5x-25+6
y=-5x-19

Find the equation.
y =2x+ 3 hasslope m = 2.
y-y1=2(x-x1)
+4=2(x-2)
y+4=2x-4
y=2x-8
Find the equation.
y=-x+1lhasslopem=-1.

y-y1=-1(x-x1)
y-4=-1(x+2)
y-4=-x-2
=-Xx+2

153
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Find the equation. Find the equation.

3 3 1
=-4 x+3hasslopem=-4 y =2 x -5 has perpendicular slopem=- 2.
3 1
y-y=- (x-x) y-y=- (x-x)
1 4 1 1 2 1
yra=-Lxg
2
§ y+4:-lx+§
-2=- -3
y 4 x _
3 1 )
=-4"x-1 =-=2x-2%

Find the equation.

Find the equation.
y = - x + 3 has perpendicularslopem=1.

y:Z3x—1hassIopem:Z3.

5 y-y1=1(x-x1)
y-y1= 3(x-x1) y-2=1(x+5)
y+5=z(x+3) y-2=x+5
3 =x+7
Find the equation.
& 3 4
= 3x3 y=-4 x+1 has perpendicularslopem= 3.
Find the equation. y-yzé(x-x)
2x-5y=2 1 3 1
Sy=-2x+2
y= 2x- 2 hasslopem= 2. 4
5 5 5 y="3x+8
2
y-y1= 5(x-x1) Find the equation.
y-2==(x-5) 3x-2y=5
5 -2y=-3x+5
y= 3x- 5 hasperpendicularslope m=-2.
2 2 2 3
y= b5x _ 9
y-y= g(x x )
Find th tion.
ind the equation 2( )
x+3y=4 y-4 =-3 x+3
3y=-x+4 y-4 =-§x-2
1 4 1
=- 3x+ 3hasslopem=- 3.
y p =-23x+2
1

y-yi=-



+1=- 3(X-Xl)

+1=-lﬂX+3)

l3x-2
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Find the equation.

-X-4y=6 \

4y=x+6

y=- l4 X - 2§ has perpendicular slope m =4 .

y-y1=4(x-x1) Xmin = 4, Xmax = 6, Xscl=2,
y-2=4(x-5) Ymin=12.2, Ymax = 2, Yscl = 2
y-2=4x-20 Find the zero of f. f
=4x-18 1
(x)= 4x+5
Find the equation.
Sx-y=2 l4x+5:0
y=-5x+2 1
1 “4x=-5
y=5x-2 has perpendicularslopem=-"5. =20
1
y-y1=- 5(x-x1) The x-intercept of the graph of f ( x) is (-20, 0).
1
+2=-"5(x-10 | —"
2 15( ) e
y+ 2=- “H5x+2
1
=. 5X
Find the zero of f. Xmin = -30, Xmax = 30, Xscl = 10,
(x)=3x- Ymin =-10, Ymax = 10, Yscl = 1
123x-12=0 Find th ”
3x=12 in tezerool.
x=4 (x)=-"3x+2
The x-intercept of the graph of f (x) is (4, 0). 1
—3x+2=0
l3 X=-2
X=6

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

Xmin =4, Xmax = 6, Xscl=2,

Ymin=12.2, Ymax =2, Yscl =2 —]
Find the zero of f. 4 i

(x)=-2x-4 Xminm=2-Xmax==8.-Xscl = 2,

2Xx-4=0 _
Ymin=6, Ymax =8, Yscl =2
-2x=4
X=-2 Find the slope and explain the meaning.

The x-intercept of the graph of f ( ) is (-2, 0). = 1505-1482 = 2.875

28-20
The value of the slope indicates that the speed of sound
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in water increases 2.875 m/s for a one-degree Celsius
increase in temperature.
Find HB §5(_)8e and explain the meaning.

m= =04
100-25

The value of the slope indicates that the file is being

downloaded at 0.4 megabytes per second.
31-20
a.m= =1
23-12
(c)-20=1(c-12)
H(c)=c+8

H (19) = (19) + 8 = 27 mpg
864.9-1008.1
a. m= =-35.8
2011-2007
C (t) - 864.9 = - 35.8(t - 2011)
C(t)=-35.8t+72,858.7

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

The debt will fall below $750 billion in 2014.

a. m = 316,500 - 279, 200 = 3730
2020- 2010
N (t) - 279,200 = 3730(t - 2010)
N (t) =3730t- 7,218,100
300,000 = 3730t - 7,218,100
7,518,100 = 3730t
20156 » t

The number of jobs will exceed 300,000 in 2015.
2200- 2150

a. m=

=-10
15-20

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

The value of the slope means that the temperature is
decreasing at a rate of 10 F per minute.
T (180) = -10(180)+ 2350 = 550 F

After 3 hours, the temperature will be 550 F.

_240-180 _

m=—"—""—"=
18-16

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

B (d) = 30d -300

30

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
m= =42
60-40

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

The value of the slope means that an additional 42

acre-feet of water evaporate for a one F increase in
temperature.

E(75) = 42(75) - 880 = 2270 acre-feet

Line A represents Michelle.

Line B represents Amanda.

Line C represents the distance between Michelle
and Amanda.

a. MAB = l8:-Q6 =-4F

1-9
MAB="8"-"6=-4F
m =_4_5=9 F
DE 56

The temperature changed most rapidly between

points D and E.
¢. The temperature remained constant (zero slope)

between é)é)igtsl% agnd D.

8l.a. m= » -0.9323

0-65

-80.5=-0.9323(x-0) y
=-0.9323x + 80.5
b. y=-0.9323(25) + 80.5 = 57.19 » 57 years



ams= 155:17.2 » -0.8969 0-
65
- 75.5=-0.8969( x - 0) y

=-0.8969x + 75.5

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

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

X= 40.50&

X = 44, the break-even point
Determine the profit function and break-even point.
P (x) = 124x - (78.5x + 5005)
P (x) = 124x - 78.5x -5005
P (x) = 45.5x -5005

45.5x-5005=0
45.5x = 5005
X = 5005
455
x = 110, the break-even point
Determine the profit function and break-even point.
P (x) =259 - (180x +10,270)
P (x) =259 - 180x -10,270
P (x)=79x-10,270

79x-10,270=0

79x = 10,270

x = 10,270
79

x = 130, the break-even point

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

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

Section 2.3
a. C(0) = 8(0) + 275 =0 + 275 = $275
C(1) =8(1)+ 275 =8+ 275 =$283
C(10) = 8(10)+ 275 = 80+ 275 = $355
The marginal cost is the slope of C (x ) = 8x + 275,
which is $8 per unit.
a. R(0)=210(0) =$0
R(1) = 210(1) = $210
R(10) = 210(10) = $2100

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

which is $210 per unit.

a. C (t) = 19,500.00 + 6.75t

R (t) = 55.00t

P (1) =R (1)-C )
P (t) = 55.00t - (19,500.00 +
6.75t) P (t ) = 55.00t - 19,500.00-
6.75t P (t) = 48.25t -19,500.00

48.25t = 19,500.00

= 19,500.00
48.25

t = 404.1451 days » 405 days
m = 117,500-98,000 = 19,500 = 6.5
35,000-32,000 3000
P (s)- 98,000 = 6.5(s -32,000) P (s
) = 6.5s - 208,000 + 98,000 P (s
) = 6.5s5 -110,000

P(50,000) = 6.5(50,000)-110,000
325,000-110,000
$215,000

Let 6.5s - 110,000 = 0. Then

553~ 1198

» 16,924 subscribers

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

The path of the rock is on the line through P(3,4) with
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3 3 5
slope -4~ ,s0y-4=-4~ (x-3). ®, 0
3 9 s g
y-4=-4"x+74 )
3.9 i . . v .
=45 x+T4+ The x-coordinateis 15 or approximately 0.52.
20
3 2 \ 15
4y=-4 x+ 4 gﬁ
The point where the rock hits the wall at y = 10 is the ' C !
3 95 -10 Z4 10 20
point of intersectionof y=-4—x+~— 4 and y = 10. ‘1
2
43 X+ —54 =10
3y + 25 = 40 Find a.
_3x=15 (@=2a+3=-1
X = -5 feet 2a=-4
a=-2
Therefore the rock hits the wall at (-5, 10).
Find a.
The x-coordinate is 5.
(@=4-3a=7
B 20 -3a=3a
i 15 -1
—18 .
: Find a.
TN
-18 "t 10~ 20 (@Q)=1-4a=3
i
-18 ? -da=2
-15 1
The equation of the line through (0,0) and =2
P(5, 1) has slope — L Find a.
v @=23%+2
= + =
The path of the rock is on the line through 2 3
P(I5, 1) with slope - 1550 4 3 =2
—of 53
y-1=- 166 151 2=2(2")
y-1=-16x+15 a=3
=- ABx + 15+1y a.h=1so
= 1w+16 Q(+h, [1+h]*+ 1) = Q(2,2° +1) = Q2. 5)
The point of impact with the wall at y = 14 is the point _ 3
9.:2,_.3
m=-2--—1=1"=3
of intersection of y = - 154<_+16 and y = 14 intersect.
h=0.1s0
JBx+ 16 = 14 Q+h, [1+h]? +1)=Q(L.1,1.12 + 1) = Q(L.1, 2.21)
J15x = -2 m=221-2=021=21
1.1-1 0.1

X = = » 0.52 feet

r



h=0.015s0

Q(1+h, [L+h]?+1)=0Q(L.01, 1.01% +1)
Q(1.01, 2.0201)

m = 2.0201- 2 = 0.0201 = 2,01
1.01-1 0.01

As h approaches 0, the slope of PQ seems to be

approaching 2.
x1:1,y1:2,x2:1+h,y2:[1+h]2+1

—y2-yi=[+hP2+1-2=(A+2h+h%)+1-

N

X2 -x1(1+h)-1h

2h+h%=2+h
h
a.h=1,s0
2 [ 1’
Q(-2+h,9-[-2 +n))=qr2+19 S2 +1)
= Q('lv 8)
85 3 _
M=) 1 o
h=0.1s0
2
2 [ ]
Q(-2+h,9-[-2 +n])=qc2 +0.19 -2 +01)
~0Q(-1.9, 5.39)
m= —5395 - 039 - 3.9
19--2) 01
h=0.01s0
2
2 [ ]
Q(-2 +h9-[-2  +n)=Q(2+0019--2 +001)

=Q(-1.99,5.0399)
m=_25.0399-5 _ -0.0399 =399
-1.99-(-2)  0.01

As h approaches 0, the slope of PQ seems to be

approaching 4.
X1=-2,y1=5x2=-2+h,y2=9-[-2+h]?

—y2-y1= 9-[-2+h]2-5x2
-x1 (-2+h)-(-2)

=9-(4-4h+h%) 5

Section 2.3 159
The slope of the line through (3, 9) and (x, y)

Yy 73915

iSEZ,SG—

Therefore
2(y-9) =15(x -3)
2y-18=15x-45
2y-15x+27=0
2% - 15x + 27= 0
(2x-9)(x-3)=0

X= 2 or x=3
2

Substitutingy = x2

Ifx= 2, y=x :(2) =4 (2,4 )

Ifx=3, y=x>=(3)%=9 (3, 9), butthisis the

9 81

pointitself. The point\ 2 = 4 ison the graph of

y= X2 , and the slope of the line containing (3, 9) and

g2,ﬂ4)is§2.

100. The slope of th§ line through (3, 2) and (X, y) is

g,sol_—gz—.

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

8\\( + 1 = 3x + 7 Substituting y = x +1{8 X
+ J/??( 3X + 7)2
2

64(x +1)=9x +42x+49

64X + 64 = OX 2 + 42X + 49

=ox2.22x-15
= (9x + 5)(x -3)
=-2 or x=3
9
fx=- 2 ,
9
h



5

.
1=
N
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- 9.3 )

y=x+1 =-9+9 =9=3

Ifx=3 =
y=Jx+1=/3+1=V 4=2 (3,2)
,2), but
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is the point itself. Find the equation.
5 2 2x+3y=5
The point ( 9, _3) isonthegraphofy = x+1, e
J 3y=-2x+5
and 5 5 5

. . . = - B h | = - .
the slope of the line containing (3, 2) and y 3x+ 3 hasslope m 3

5 2. 3 2
(- 9_._3) is 8. y-y1=-"3(x-x1)
. . 2
Mid-Chapter 2 Quiz -(-D=-"3(x-3)y
Find the midpoint and length. 2
) +1=- 3x+2
TSl 4-20% 2 20 2
s 2 2., e2 2 y=- 3x+1
2 2 2
= dl'(-3)) +(-2-4)" = (4)” +4-6) f(x)=- Z3 X +1 has y-intercept (0, 1).
J16+36= 5¢ y
yNE) I

Find the center and radius.

x2+y2—6x+4y—2:0

x 2 - 6x +y2+4y =2 4]
X2 6x+9+y2+ay+4=2+9+4
x-3)2+(y+2)2:15

Prepare for Section 2.4

2
center (3, —2), radius 5 P1.3x " +10x-8=(3x-2)(x +4)
Evaluate. P2. x 2 -8x:x2-8x+ 16:(x-4)2
_y2 2
f(x)=x"-6x+1 P3. f(-3)=2(-3)" - 5(-3)-7
(-3) = (-3)% -6(-3)+1= 9+18+1= 28 18+15-7
Find the domain. 26
For f (x) = 2Fx, the domain is (-¥, 2]. P4. x?%-x=1
Find the zeros of ffor  (x)=x2-x-12. ox2-x-1=0
f(x)=0 (2x+1)(x-1)=0
x2_x-12=0 2x+1=0 x-1=0
— 1 -
(x+3)(x-4)=0 = x=1
Xx+3=0 x-4=0 ’
X=-3 Xx=4 P5. x“+3x-2=0
Find the slope. 3-(-2 5 1
m= === -2



x=-3 (32-4(1)(-2)
2(1)
-3 172
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53=-16t 2 + 64t + 5
16t 2 - 64t + 48=

t2-4t+3:O
(t-1)(t-3)=0
t=1,3

Section 2.4 Exercises

d

C Q ST T =

Write in standard form, find the vertex, the axis

of symmetry and graph.
() = (x 2+ 4x) +1
(x2+4x+4)+1—4
=(x+ 2)2 -3 standard form,
vertex (2, 3), axis of symmetry x = 2

Yy

Write in standard form, find the vertex, the axis

of symmetry and graph.

() = (x 2 + 6x)-1

=(x+3) -10 standard form,

vertex (3, 10), axis of symmetry x = 3

x=|—3 y

I
=3
|
|
|
|
|
|
|
|

Section 2.4

Write in standard form, find the vertex, the axis

of symmetry and graph.

()= (x2-8x) +5
(x 2 - 8x + 16) + 5-16
=(X- 4)2 -11  standard form,

vertex (4, 11), axis of symmetry x =4

Write in standard form, find the vertex, the axis
of symmetry and graph.
(x)=(x2-10x) +3
(X2 - 10x + 25) + 3- 25

2
=(x-5) -22 standard form,

vertex (5, ), axis of symmetry x =5

Yy

Write in standard form, find the vertex, the axis

of symmetry and graph.
(x) = (x 2 +3x) +1

(x2+3x+94)+1-24
3)2, 4 9

(x+2 4- 4
3 5

= (X +2 )2 -4 standard form,

3 3 3
vertex ( 2, _4), axis of symmetry x = - 2

L
3

161
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Write in standard form, find the vertex, the axis Write in standard form, find the vertex, the axis
of symmetry and graph. of symmetry and graph.
(x):(x2+7x)+2 (x):-3x22+3x+7
-3(x -1x)+7
(x2+7x+@4)+2-4—94 ( )
2 1 B

Z ) § @ -S(X -Ix + 4)+7+4

x+2)°+ 74 -4 1Y2.28 3

3(x-72)2+ 4 a”

(. 1) 41
= (x + 2) - —4 standard form, vertex _ 3(X ) Ez)z . ﬂ4 standard form,

(- ZZ . ﬂ4), axis of symmetry x = - Z2

¥ vertex (12 , ﬂ4) , axis of symmetry x = t2
4—? y
-5
Write in standard form, find the vertex, the axis d

1
of symmetry and graph.

2

Write in standard form, find the vertex, the axis

(X)=-x“+4x+2

of symmetry and graph.
(x2-ax)+2 2
(x)=-2x -4x+5

(x%-4x+4)+2+4
2
22X+ 2x)+5

=-(x- 2)2 + 6 standard form,
2(x 2+ 2x + 1) + 5+ 2

vertex (2, 6), axis of symmetry x = 2 = 2(x+ 1)2 +7  standard form,
y
vertex ( 1, 7), axis of symmetry x = 1
4

2

Write in standard form, find the vertex, the axis

of symmetry and graph.

(x)=-x 2 _ox+5 Find the vertex, write the function in standard form.
2 -,.b 10
x2S ="2a~=2(1)" =5
-(x2+2x+1)+5+1
=(x+1)%+6 standard form, = £ (5) = (5)° -10(5)
=25-50 = -25

vertex ( 1, 6), axis of symmetry x = 1
vertex (5, - 25)

(X) = (x-5)° - 25
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Find the vertex, write the function in standard form.

_ 2= 21)° =3

= (3) = (3)%-6(3)
=9-18=-9

vertex (3, -9)

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

Find the vertex, write the function in standard form.

- b 0
= 2a"=2(1) =0
=£(0) = (0)2- 10 = -10
vertex (0, -10)
x)= x2 -10

Find the vertex, write the function in standard form.

= _ZaD: 2(1)0 =0

y=f(0)=(0)-4=-4
vertex (0, - 4)

f(x)=x°-4

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

X=-b= -6 =-6=3
2a 2(-1)-2

= (3) =-(3)% + 6(3) +1
9+18+1

10
vertex (3, 10)

f(x)=-(x-3)°+10
24. Find the vertex, write the function in standard form.
X=:b= _4 =24 =2
2a 2(-1)-2

=£(2) = -(2) + 4(2) +1

Section 2.4

Find the vertex, write the function in standard form.

- b 3 .3
-’ =2(2)° = 4°

-1(4%)=2(42)2 -3 (%)
2(169). &

98-94 +7 = 98-£8+ ®8

47
— 8

vertex (4§ , ﬂs)

f(x):2(x-4§)2+ﬂ

Find the vertex, write the function in standard form.

10 1
a3 10105 -5

=1(%3)=3(%3)? - 10(%3) 2
3(§9)- m?, +2

253 503 - 253 503 63

19
-3

vertex (53 , —£3)
3

f(x)=3(x-_3)2-1—9

Find the vertex, write the function in standard form.

X=:b= _ 1=1
2a 204) 8
=1 (%)=-4("8)?+ (Ya)
-4(6711)+ 1 1
8+ 1 17

A 1 160
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g+

+1g41= 15

5
vertex (2, 5)

(x)=-(x-2%+5

Section 2.4
1
6
+

16

o +N

16
1 17

vertex (_8 , 16)

f(x) = -4(X-l8)2+£16

164
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Find the vertex, write the function in standard form.
x==H =6 -_6 -3

2a 2(5 -10 5

~1(-52)=5(-52)2-6(-5Y)+3
5(257)+ 5+

9.,18 9
5+3=- 5+ G+ G5+

18 9 18 15

24
)

vertex ( 53 , %5)

fx) = —5(x + 53)2 + 2—45

Find the range, find x.
(x)=x 2 2x -1
(x 2. 2x)-1
(x2-2x+1)-l-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 3 -2}.
Find the range, find x.

(x):-x2-6x-2
-(x 24 6x)- 2
(x%+6x+9)-2+9
(x+3)%+7
vertex ( 3, 7)
The y-value of the vertex is 7.

The parabola opens down sincea= 1<0.

Thus the range is { y ly £ 7}.

Thus the range is 31

Find the range, find x.

(x):-2x2+5x-1

)
-2( X 2. 2_ x)-l

Section 2.4

5x+ —)-1+2(16&

5)2_5

The y-value of the vertex is

8

Find the range, find x.

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

2(x 2 +3x)-5

25
38

8.

YET T.

2(x-4
)

The parabola opens down since a = 2 <0.

2(x2+3x+g4)-5-2(g4)

2(x+2§)2-mz

2(x + 23)2 A9,

vertex ( 23 , -QZ)

The y-value of the vertex is -— .

2
(x)=x +2x-24

9
-2

2

The parabola opens up sincea=2 > 0.

Find the real zeros and x-intercepts.
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Section 2.4
(x+6)(x-4)
XxX+6=0 x-4=0
X=-6 x=4
(-6,0) (4,0)
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Find the real zeros and x-intercepts.

(x):—x2+6x+7

-(x2-6x-7)
-(x+1)(x-7)
X+1=0 x-7=0
x=-1 x=7
(-1,0) (7,0)

Find the real zeros and x-intercepts.

(X) = 2x 2 + 11x +12

(x+4)(2x+3)
x+4=0 2x+3=0
X=-4 x=- 3
2

3
(_410) (- 2’0)

Find the real zeros and x-intercepts.
() =2x 2 - 9x +10
(x-2)(2x-5)

Xx-2=0 2x-5=0
X=2 X =

N len

]

(2,0) (2'0)

Find the minimum or maximum.

(x)=x2+8x
(<2 + 8x + 16)-16
2
(x+4) -16

minimum value of -16 whenx= 4

Find the minimum or maximum.
(x)=-x 2 -6x
-(x 24 6x)

(x%+6x+9)+9

Section 2.4

Find the minimum or maximum.

(x):-x2+6x+2
-(x2-6x)+2
(x%-6x+9)+2+9
(x-3)%+11

maximum value of 11 whenx = 3

Find the minimum or maximum.

(x)=-x2+10x-3
(x2-10x)-3
(x2-10x + 25)- 3+ 25
(x-5)2%+22

maximum value of 22 whenx =5

Find the minimum or maximum.

(x) = 2x 2 +3x +1
2(x2+2§x)+1
2(x2+2§x_+ 169)+ 1?2( 169)
2(x+4§)2+§8-g8
3)2_1
oes g
1 3

minimum value of - 8§ whenx=-4

Find the minimum or maximum.

(x)=3x2+x-1

3(x2+l3x)-1
1

1 1

3(x2+ 3x+36 )-1-3(36 )
1 12 1

3(x+ 6)2- 12-12

(x+3)%+9

167



164 Chapter 2 Functions and Graphs Section 2.4 168
1 13
3(x + ‘6)2 127 13 1

maximum value of 9 when x = 3 minimum value of -12 whenx=- 6
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Find the minimum or maximum. hit)= -4.9t2+12.8t
2
(x)=5x"-11 0=-49t%+128t
5(x%)-11 0=t(-4.9t+12.8)
2
5(x-0)"-11 t=0 -49t+128=0
minimum value of —11 when x =0 t=0 t=128 ;756
Find the minimum or maximum. 4.9
2 The ball is in the air 2.6 seconds.
(x)=3x"-41
2 h(X)=-6ﬁ3x2+27:-643(x-0)2+27
3(x7)-41
3(x-0) 2. 41 The maximum height of the arch is 27 feet.

minimum value of —41 when x = 0 3
inimum valu when x h(10) = - 64 {_}0)2+27

Find the minimum or maximum.

1 3
(x)=-"2x2+6x+17 - 64 (100)+ 27
75
1, -167 +27
-T2 (x7-12x) +17 75 432
1 ) 160 +— 16
-T2 (x%-12x+36) +17 +18 EETAN-
=22 ~feet
1 ) 1616
-=2(x-6)%+35
3
—_q_— 2
maximum value of 35 when x = 6 h(x)=8=-64—x"+27
Find the minimum or maximum. 3
_ 2
3,2 8-27=-64 X
(X)=-4"x“-T5x+7 q9=.3,2
3 8 64
4 (x%315 ¥)+7
I R R MY 64(-19) = x>
-3
i 43 (X 4__154 )2 . @75 64(-19) = X
-3
maximum value of @75 = 7_754 when x = -_]:54 4/_3 =X
2 t=0 t=90 »184
A (t) = -4.9t > + 90t + 9000 .
Microgravity begins and ends at a height of 9000 m. )
9
2
9000 =-4.9t" + 90t + 9000 The time of microgravity is 18.4 seconds.
4.9t%-90t=0
t(4.9t-90)=0

t=0 49t-90=0



19 3=x

3
57=x

3
20.1»x

h (x) =8 whenx » 20.1 feet
I +w =240

w = 240-1

A=1(240-) A =

2401 -1

e



A=-12+2401 A=
(12 - 2401)
A=-(1%-2401+1202)

+1202 A = (1 - 120) 2 +120°

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

a. 3w+21=600
3w =600 - 2I

= 600-2I
3

A=w-l

A:(6003 2I)I
2

2001- 312
2

A=- 3(12-300
2

A=- 3(12-3001+150%)

+15,000 In standard form,

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

The maximum area of 15,000 ft2 is produced when

600- 2(150)
| =150 ft and the width w = =100 ft.

a. Find the temperature for maximum surviving larvae.

(t) =-0.6t 2 + 32.1t-350

= 06(12-321)) 350

0.6

=- 0.6 [t 2 - 53.5t + (26.75)° ]- 350+0.6(26.75)°
=- 0.6(t- 26.75)° +79.3375 »-0.6(t- 27)% +79

Section 2.4 167

(o 3213017 —.4006)(350) __
2(-:0.6) '

t=-321 103041840

-1.2
t= _-32.119041» -32.1 13.8
-1.2 -1.2
t= -32.1+138 o t= _-32.1-138
1.2 -1.2
=15.25 »15 =38.25» 38

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

than 38 C, none of the larvae survive.

a. T(t)=-07t%+94t+593

07(x2- 202 1)+593

o712 A, 1)+593

& 5 20 2
5 94 ¢é - a0
=-0.7¢t —1t+é +59.3+ 0.7
77 7
g & s
e %}

07(t- ﬂ7)2 +90.857
07(t-6 75)2 +91

5

The temperature is a maximum when t = ﬂ? =67

The maximum number of larvae will survive at 27 C.

A maximum of 79 larvae will survive.

N (t)=0=-0.6t2 +32.1t-350



hours after 6:00 A.M. Note 75 (60 min) » 43
min. Thus the temperature is a maximum at

12:43 P.M.
The maximum temperature is approximately 91 F.

h(t) = -9.8t2 +100th

(t) = -9.8(t2-10.2¢)

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

65 (= b - €286

- =0.14814
2a 2(-219.6/)

E(0.14814) = -279.67(0.14814)° +82.86(0.14814)
6.
1

The maximum energy is 6.1 joules.

Section 2.4
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h(x) = -0.0009 x° + 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 2 +1476v+3.4

-0.018 (v 2 M0,018 v)+ 3.4
0018 (v2-82v)+34

0.018 (v2-82v+412 )+ 3.4 +0.018(41)

-0.018 (v - 41) ° + 33.658
The maximum fuel efficiency is obtained at a speed of
41 mph.
The maximum fuel efficiency for this car, to the

nearest mile per gallon, is 34 mpg.

h (x) =-0.0002348 x 2 +0.0375x

=-0.0002348(x 2 - 0:0062348" 92" x)

7

0.0375 Xt 0.0375 20

=-0.00023485 x 2 - L st
¢ 00002348 €2 000023480 +

€1 00375 gz
+0.0002348¢7 -~ T 0002378 U
) a é 20
&
- 0.00023485 X . 00375 x+ 1._ 00375 “% ¢

(;e 00002348 &2 000023480
The maximum height of the field, to the nearest
tenth of a foot, is 1.5 feet.

59, -2 - —36 _4
ya | 2(-)2)

R(740) = 296(740)-0.2(740)° =109,520
Thus, 740 units yield a maximum revenue of $109,520.

g0. -2 = —10
Ya  2(-0.6)

R(675) = 810(675)-0.6(675)° = 273,375

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

61, .0 - —LT _g

62.-D =. 168 -11760
2a 7 17
& 14000,
® {11,760),
P(11,760) = - +1.68(11,760)-
4000 14,000
5878.40

Thus, 11,760 units yield a maximum profit
of $5878.40.
P(x)=R(x)-C(x)

X (102.50 - 0.1 x ) - (52.50 x +1840)

-0.1x 2 +50x-1840
The break-even points occur when R (x) =C (x)

or P(x)=0.

Thus, 0=-0.1x 24 50 x -1840

X =-50 50 “ - 4(-0.1)(-1840)
2(-0.1)

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 2 + 132x -6399
b _ 32 _

2a  2(-).25)

P(264) = -0.25(264)2 +132(264)-6399
$11,025, the maximum profit

The break-even points occur when P(x) =

0. Thus, 0 = -0.25x 2 + 132x -6399

— 132 1922 -4(-0.25)(-6399)
2(-0.25)

2a  2(-).01)



-132 11925

P(85) = -0.01(85)° +1.7(85)-48 = 24.25 Thus, 55

85 units yield a maximum profit of $24.25. ==132 105 x=54 or x=474
-0.5

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



Let x = the number of people that take the tour.
R (x) =x (15.00 + 0.25(60 - X))

x(15.00 + 15 -0.25 x)

-0.25 x 2 + 30.00x
P(x)=R(x)-C(x)

(-0.25 X% +30.00 X ) - (180 + 2.50 X)

-0.25x 2 + 2750 x -180

b 27.50
-2 a=-2(" T -0.25)=55
P(55) = —0.25(55)2 + 27.50(55)-180 = $576.25
The maximum profit occurs when x = 55 tickets.
Let x = the number of parcels.
R (x):xp:x(22-0.01x):-0.01x2+22x
P(x)=R(x)-C(x)
(-0.01 X2 + 22X ) - (2025 + 7 X)
-0.01x 2 + 15 x - 2025
b __ 15

c. -= =- = =750
2a 2(-0.01)

P(750) = -0.01(750)° +15(750)-2025 = $3600
p(750) = 22 - 0.01(750) = $14.50

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

-0.01 X2 + 22 x = 2025 +
7% -0.01x 2 + 15 X - 2025 = 0

X =-(15)  /15% - 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.

Let x = the number of $0.05 price

reductions. Then the price per gallon is

p (x)=23.95-0.05x
The number of gallons sold each day
is g (x) =10, 000 + 500x

Then the revenue is
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R (X) = (3.95 - 0.05 x )(10, 000 + 500 x)
- 25 x 2 + 1475 x + 39, 500

The cost is

C (x) = 2.75(10, 000 + 500 x ) = 27, 500 +1375x
The profit equals revenue minus cost.
P(x)=R(x)-C(x)

=25 x2 +1475 x + 39,500 - (27,500 +1375 x)

=- 25 x 2 +100 x+12,000
The maximum profit occurs when

_.b _ 0 _,
22 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
isq(x) =350+ 25x
Then the revenue is
R(x)=(390-10 x)(350 + 25 X)
- 250 x 2 + 6250 x +136, 500
The cost is
C (x) = 150(350 + 25 x ) = 52, 500 +
3750x The profit equals revenue minus cost.
P(x)=R(x)-C(x)

=- 250 X2 + 6250 x +136,500 - (52,500 +3750 x)

2
=-250x + 2500 x+84,000

The maximum profit occurs when

b 2500
X=-

2a  2(-250)

The price per ticket that maximizes profit

is p(5) = 390 - 10(5) = $340
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h(t)=-16t2 +128t

a. - b = —i28 = 4 seconds

2a  2(-16)

h(4) = -16(4)° + 128(4) = 256 feet
0=-16t 2 +128t
0 = -16t (t -8)
-16t=0 or t-8=0
t=0 t=8

The projectile hits the ground at t = 8 seconds.

h(t) = -16t 2 + 64t + 80
b _ 64 _
2a  2(-16)

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

144 feet
64

a2(-16)

N

2 seconds

0=-16t2+64t+800 = -
16(t2-4t-5)0 = -
16(t - 5)(t +1)

t-5=0 or t+1=0
t=5 t=-1No

The projectile has height 0 feet at t = 5 seconds.

y (X)=-0.014x 2+ 1.19x +5

b=- _ 119
a 2(-0.014)
425

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

= 30.2875
» 30 feet

-b
2

72. h (t) = -6.6t 2 + 430t + 28,000

-b=- _430
2a  2(-6.6)
32.6

h(32.6) = -6.6(32.6)° + 430(32.6) + 28,000
35,0003.784

» 35,000 feet

h (x) = -0.002x 2 - 0.03x + 8
h(39) = -0.002(39)° - 0.03(39) + 8 = 3.788 > 3

Solve for x using quadratic formula.

-0.002x 2 - 0.03x +8 =0
x 2+ 15x - 4000 = 0

X =-15 ,[(15)° - 4(1)(-4000)
)

, use positive value of x 2

» 56.2
Yes, the conditions are satisfied.
4w + 21 =1200
21 =1200- 4w

= 1200- 4w

2
= 600- 2w

=w(600- 2w) A =
2

600w -2w A=-
2

2w +600WA = -
2(w 2 -300w)

A =-2(w? - 300w + 150% ) +

21502 A = -2(w- 150)° + 45,000
Thus when w = 150, the length | 1200 4(150) 300.

2
Thus the dimensions that yield the greatest
enclosed area are w = 150 ft and | = 300 ft.
Find height and radius.

W—Zr—H
The perimeteris48=nr+h+2r+h.
Solve for h.

48-nr-2r=2h

l2(48-nr-2r)=h



Area = semicircle + rectangle

A:lan2+2rh

l27:r2+2r(12)(48-1tr-2r)

1 -
2nr-+r(48-mr-2r)

1
27cr2+48r-7tr2-2r2

(12n-n-2)r2+48r

(-lZn-Z)r2+48r

Graph the function A to find that its maximum

occurs when r 6.72 feet.

Haxirurm N
n=h.7e11903 ¥=igl.z0BER

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

212 (48-mr-2r)

l2 (48-n(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

valueofr=h=q¢ +4.

y=a(x-h)2+k
y=a((x- 0)2 +6
y:ax2+6
500 = a(2100)° + 6
494 = a(2100)°

4942 —a

Section 2.5

Prepare for Section 2.5

PL f(x)=x2+4x-6

Zba = -‘2(1)4 =

2X=-2
4

P2. f(3)=_30)  =243-243
3)% +1 10
4
f(-3)= —3(3) =243 =243

(3°+1 10
f(3)=1(-3)

p3. f(-2)=2(-2)3-5(-2)=-16+10=-6
£(2) = -[22)% - 5(2)] = -[16- 10] = -6 f
(-2)=-1(2)

Pa.  f(:2-9(2)=(2*-[2+3]=4-1=3
2
(-1)-9(-1)=(-1) -[1+3]=1-2=-1f

(0)-9(0) = (0)% - [0 +3] = 0-3 = -3
f(1)-g(1) = (1)?- [1+3] =1-4= -3
2)-92)= @) -[2+3]=4-5=-1

a+ta _, b+tb _
2“0, =h

midpoint is (0, b)

P5.

Pe. A*a =0, D+b =9
2 2
midpoint is (0, 0)
Section 2.5 Exercises
Plot the points.

y
® C(-5, 3T B(5,3)e

vvvvvvvvvv

X

1PG,-3)e

Plot the points.

.....

.....

-----
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= 0.000112018x% + 6



Chapter 2 Functions and Graphs 3.
Plot the points.

..........
vvvvvvvvvv

Plot the points.

y
° + °
B(-45 T C#45)
T(-4,-5) } A4, -5)
L ] + L ]

Plot the points.

Determine how the graph is symmetric.

The graph is symmetric with respect to the origin.
Determine how the graph is symmetric.

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

The graph is symmetric with respect to the x-axis,
the y-axis, and the origin.

Determine how the graph is symmetric.

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

Sketch the graph symmetric to the x-axis.

Sketch the graph symmetric to the x-axis.
y

N

Sketch the graph symmetric to the y-axis.

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



Determine if the graph is symmetric.

Yes
Yes

Determine if the graph is symmetric.
Yes

Yes
Determine if the graph is symmetric.

Yes

Yes
Determine if the graph is symmetric.
No

No

Determine if the graph is symmetric.

Yes

Yes

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

equationy = x +1.

Determine if the graph is symmetric to the origin.

No, since (-y ) = 3(- x ) - 2 simplifies to

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

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

y=-X 34 X, which is equivalent to the original

equationy =x 3 x

Determine if the graph is symmetric to the origin.
3

Yes, since (-y) = -(-x) implies

y =X 3 ory= -x3, which is the original equation.
Determine if the graph is symmetric to the origin.
Yes, since (-y) = —2 is equivalent to the original

(-x)
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Determine if the graph is symmetric to the origin.
. 2 2
Yes, since (- x )~ + (- y)© = 10 simplifies to the

original equation.
Determine if the graph is symmetric to the origin.

) )
: 2 2 -
Yes, since (-x “-(-y ~ =4 simplifies to the original

equation.

Determine if the graph is symmetric to the

. . - X
origin. Yes, S|nce|Ty'|= - X simplifies to the

original equation.

Determine if the graph is symmetric to the
origin. Yes| sirce } y # -x simplifies to the
original equation.

Determine if the function is odd, even or neither.
Evensince g(-x) = (-x)2-7 =x2-7=g(x).

Determine if the function is odd, even or neither.

2

Even,sinceh(-x):(-x)2+1=x +1=h (x).

Determine if the function is odd, even or

) )

neither. Odd, since F (- x) = (- x 5, (-x 3

Determine if the function is odd, even or neither.
Neither, since G (-x )1 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

equationy = 9 .
X



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

Section 2.5
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Determine if the function is odd, even or neither.

Even

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

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

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

Sketch the graphs.

Sketch the graphs.
f(x+2)

Sketch the graphs.
g(x-1)

g(x-1

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

y
64
o]
2]

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

a. Give three points on the graph.

(x+3)
(-2-3,5) = (-5, 5)
(0-3,-2) = (-3, -2)

(1-3,0) = (-2, 0)



Give three points on the graph.
(x) +1

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

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

(1,0+1)=(1,1)

a. Give three points on the graph.

g(x-2)

(_3+ 21 _1) = (_1! _1)

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

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

Give three points on the graph.

9(x)-2

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

(1,-3-2) = (1, -5)

(4,2-2)=(4,0)

a. Give two points on the graph.
(-x)

("lv 3) = (lv 3)

(_21 _4)

Give two points on the graph.
f(x)

(_lv _3)

(2! "4) = (2! 4)

a. Give two points on the graph.

-9 (%)

(4! "5) = (4! 5)

(_3! _2)

Give two points on the graph.
(-x)

(_4! _5)

("3! 2) = (3! 2)

Sketch the graphs.

a. f(x)

Sketch the graphs.
9(x)

29(x)




Chapter 2 Functions and Graphs b.

Sketch the graphs.
4f(x)

l2 9(x)

Sketch the graphs.
2f(x)

-2l

Sketch the graphs.
f(2x)

Sketch the graphs.
3h (X)

y
o 2 o f( %x)

1 -+

-6 —ﬁ 2 6 %
-1+

y — >0

44
Sketch the graphs.

N ,4“3 [ 9 (2x)
-8 8 ¥




-2+

Sketch the graphs.

h (2x)

Sketch the graphs.
1 (2%)

Sketch the graph.

Sketch the graphs.
1
ay=- 2j(x)+1

Sketch the graphs.

a.y:th(x)-l

‘8:; T

Section 2.5
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Chapter 2 Functions and Graphs b. y
=-2h(x)+1 Reflect the graph about the origin and then about

the y-axis.

Reflect the graph about the y-axis and then about

Graph using a graphing utility. the x-axis.
g y={Fe3
—
=
Graph using a graphing utility. Reflect the graph about the x-axis and then about the
6 origin.
y="k
y=3+3
b _..--"} y=3-1 °

-3

Graph using a graphing utility. Prepare for Section 2.6

7 1.2

L —y=>x
/y_jz Pl.(2x2+3x-4)-(x2+3x-5):x2+1
w2
ke P2 (3Xx2-X+2)(2x-3)=6X°-2x2+4x-9x2+3x-6
4 s 6x°-11x°+7x-6

! o P3. f(3a)=2(3a)’ -5(3a) +2
Graph using a graphing utility.

. 18a2 - 153 + 2
/:E;j”: P4, f(2+h)=2(2+h)2-5@+h)+2
N 2h2+8h+8-5h-10+2
M(x)=3Vx2 -4 2

-6 6 2h~+3h

) P5. Domain: all real numbers except x = 1
Reflect the graph about the y-axis and then about the P6.2x-8=0

X=4

origin.

Domain: x > 4 or [4, ¥)




Section 2.6 Exercises

Evaluate.
(f+9)(-2)=f(-2) +9(-2)
3+ (-6)
-3
Evaluate.
(f-9)-2)=1(-2)-9(-2
3-(-6)
9
Evaluate.
(f-9)-2)=1(-2) 9(-2)
3(-6)
-18
Evaluate.
_(-2)=1(2)
92
-6
1,
Evaluate.
g[f(-9]=gm=-2
Evaluate.
@=flg(0)]=3
Simplify.
(2+h)=32+h)-4
6+3h-4
2+3h
Simplify.
@2+h)=(2+h)2+1
4+ 4h+h?+1
5+ 4h + h?

Perform the operations and find the domain.
(x)+9(x)=(x2-2¢-15) + (x+3)
X 2. X -12 Domain all real numbers

(X)-9 () = (x 2 - 2x - 15)- (x + 3)

X 2. 3x -18 Domain all real numbers

Section 2.6 179

f(x)g (X) = (x2-2x- 15)(x + 3)

=x3+x2.21x-45

Domain all real numbers

(X)/g(x)=(x2-2x-15)/ (x + 3)
X - 5 Domain { x | x * -3}

Perform the operations and find the domain.

(X)+g (x)=(x2-25)+(x-5)

2 .
X =+ x -30 Domain all real numbers

(X)-9 (x) = (x 2 - 25)- (x -5)

X 2. X - 20 Domain all real numbers

(X)g (x) = (x % - 25)(x -5)
x3_5x 2 25x +125

Domain all real numbers

(x)/g(x)=(x?-25)/(x-5)

x +5 Domain { x | x 1 5}

Perform the operations and find the domain.

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

3x +12 Domain all real numbers
(x)-g(x)=(2x+8)-(x+4)

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

2X 2 + 16x + 32 Domain all real numbers

(x)/g(x)=(2x+8)/(x+4)
[ 20+ &) (x + 4)
2 Domain { x | x * -4}
Perform the operations and find the domain.
(x) +9g(x)=(5x-15) +(x-3)
6x -18 Domain all real numbers

(x)-g(x)=(5x-15)- (x-3)
4x -12 Domain all real numbers

(x)g (x) = (5% - 15)(x -3)
2
5x - 30x + 45 Domain all real numbers

(x)/g(x)=(5x-15)/(x-3)
[ 5(x - 3))/ (x -3)
5 Domain{ x | x 1 3}
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Perform the operations and find the domain. f
(x)+g(x):(x3-2x2+7x)+x
X 3. 2X 2 + 8x Domain all real numbers
(x)-g(x):(x3-2x2+7x)-x

X 3. 2X 24 6x Domain all real

2

numbers f (x)g (x) = (x 3. 2X T+ TX)X

x4—2x3+7x2 Domain all real numbers
0) /g (x)=(x-2x2+7x) I x
x2—2x+7Domain{x|x10}

Perform the operations and find the domain.
(x)+9 (x) = (x*-5x-8) + (%)
x 2 - 6 -8 Domain all real numbers
(x)-g (<) = (x* - 5x-8)- ()
x 2 - 4x -8 Domain all real numbers
(x)g (x) = (x % - 5x - 8)(%)
X3+ 5x 2 4 8x Domain all real numbers
(X)/g(x)=(x2-5x-8%)/(X)
=-X+5+ i Domain{ x| x t 0}

Perform the operations and find the domain. f

(X) +g (X) = (x-T7) + (2x 2 + 3x -5)
2X 2 + 7x -12 Domain all real numbers

(X)-g (X) = (4x - 7)- (2x 2 + 3x -5)
-2X 2, X - 2 Domain all real numbers

(x)g (x) = (4x - T)(2x 2 + 3x -5)

8x 3 - 14x2 + 12x 2 - 20x - 21x + 35

8x 3-2x 2 - 41x + 35
Domain all real numbers

(x)/g(x):(4x-7;/(2x2+3x-5)
_ 24x-

2% +3x-5
_ 5
Domain yx|x11,x1-2

Perform the operations and find the domain. f

(x)+g(x):(6x+10)+(3x2+x-10)

2 .
3x © + 7x Domain all real numbers

(x)-g (x) = (6x+ 10)- (3x > + x-10)
-3x 2, 5x + 20 Domain
all real numbers

(x)g(x)=(6x+10)3x2+x-10)

18x3+6x2-60x%+30x%2 +10x -100

18 x 3 +36 X 2 - 50 x -100

Domain all real numbers
() /g (x) = (6x +10) / (3% 2 + x -10)
6x+10
3x“+x-10
Domain {x [x1-2,x1 53}
Perform the operations and find the domain.
f(x)+g(x)=x-3+x Domain { x | x 2 3}
f(x)-g)= Vx-3-x
f(x)g (x) =xvx-3
f(<) /9 () :-@

Domain { x | x 2 3}

Domain { x | x 3 3}

Domain { x | x 3 3}

Perform the operations and find the domain.

f(x)+g(x)=/ x-4-xDomain{x]|x?4}
f(x)-gx) =+ x-4+xDomain{x]|x?4}
fxg(=-x Jx-4

x-4

Domain { x | x 3 4}

f(x)/g(x) =- Domain { x | x 3 4}

Perform the operations and find the domain.
f()+g(x)= 4-%% + 2+ x
Domain{ x |-2 £ x £ 2}

(x)- gy = 4- x2 -2-X

Domain{ x |-2 £ x £ 2}

100900 = (457 )(2+%)



Domain{x |-2 £x £ 2}

4- X

Domain{ x|-2 <x £ 2}
2 kX

f(xY/ax)=

Perform the operations and find the domain.

FX)+g () =W 2-9+x-3

Domain{ x | x £ -3 or x 3 3}
f(x)-g(x):)dE-Q-x+3
Domain{ x | x £ -3 or x 33}

(x)g (x) = (k“-9)(x-3)

Domain{ x | x £ -3 or x 3 3}

-

f(x)/ax=
21. Evaluate the function.
(F+g)x)=x*-x-2
(f+9)5) = () - (5)-2
25-5-2

18

Evaluate the function.

(f+g)X)=x2-x-2
(F+0)(7)= (- 7)?- (-7)-2

49+47-2

54

Evaluate the function.

(f+9)x)=x%-x-2

(+a(12)=(12)?- (*2)-2

1,1,

9
-4

Domain{ x| x £ - 3or x> 3}

Section 2.6
Evaluate the function.

(f+g)(x):x2-x-2

ONCHECIE

42
9732

20,

Evaluate the function.

(f-g)(x)=x2-5x+6
(f-0)(-3)= (-3)>-5(-3) + 6
9+15+6
30

Evaluate the function.

(f-g)(X)=x2-5x+6

(f-0)(24) = (24)% - 5(24) + 6
576-120+ 6
462

Evaluate the function.
2
(f-g)(x)=x -5x+6

2
(f-9)(-1)=(-1)"-5(-1)+6
1+5+6
12
Evaluate the function.

2
(f-g)x)=x -5x+6
(-9)(0) = (0)2-5(0) + 6

6

Evaluate the function.

(fg )(x)=(x2-3x+2)(2x-4)
2x3-6x2+4x-4x2+12x-8
2x3-10x2+16x-8

(fg)(7) = 2(7)° - 10(7) + 16(7)-8

686-490+112-8
300

181
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Evaluate the function.

(fg)(x)=2x3-10x % + 16x -8
(fg)(- 3) = 2(-3)° - 10(-3)% + 16(-3)-8

-54-90-48-8

-200
Evaluate the function.

(fg)(x) =2x - 10x % + 16x -8

(2 (2 (2

16 40 32
125 - 25+ 5-8

:125@ =-3.072

Evaluate the function.

(fg)(x)=2x 3 - 10x % + 16x -8

(fg)(- 100) = 2(-100)° - 10(-100)° + 16(-100)-8

-2,000,000-100,000-1600-8
-2,101,608

Evaluate the function.

2 f0 3T
2 -
¢
égo 2x-4
« £0
E'Ii‘” -1 1
ego 2 2
=0
i =Ly 1
$90 2 2
1
2- 2
1 5
2=2o0r-2—

Evaluate the function.

8

(@]
I~
I—

Evaluate the function.

w0 1L
$90 2 2
=01 11 1
(B
ega? 2 2 2
11
=42
1
-4
Evaluate the function.
?579 lx— 1

z_ci l:_l 1_
egoed 2 4 2
11
872
3
_8—

Find the difference quotient.

_(x+h)-f(=[2(x+h)+4]- (2x+4)
hh

2x+2(h)+4-2x-4
h

N DLI\)
|=

Find the difference quotient.

_(x+h)-f (0= [Ax+ h)- 5] (4 -5)
hh

Find the difference quotient.

7 ~

Kh)-f0) © (x+h)2-6" -(x2-5)

= @ u




egg

SII=EN

=

—

o1

hh

2 2 2
=x +2x(h)+(h) -6-x +
6h
=2x(h) +h?
h



Find the difference quotient.

(x+h)-f(x):eéé(x+h)2+11uuﬂ-(xz+11)

AR
= x2+2xh+ ()2 +11-x°-11

Find the difference quotient.
f(x+h)-f(x)
= 20+ h)? +4(x+ h)-3- 2x 2+ 4x3)

= 2x2+axh +2h 2+ 4x+4h-3-2x2- 4x+3

Find the difference quotient.

f(x+h)-f(x)

Find the difference quotient.

(x+ h)-F(x) = -4(x + h )2 + 6- (-4x° + 6)

hh
:-4x2-8xh-4h2+6+4x2-6
h
= -8xh - 4h°
h
=-8x - 4h

Section 2.6
Find the difference quotient.

(x):-5x2-4x
f(x+h)-f(x)h

— 5(x+ h )% - 4(x + h )- (-5x 2 - 4%)

h
= -5x% - 10x (h )- 5h ? - 4x - 4h + 5x % + 4x
h
= -10x (h)-5h ? - 4h
h
-10x - 5h - 4

a.onf0,1],a=0
t=1-0=1
C(a+ t)=C(1)=99.8 (mg/L)h
C(a)=C(0)=0

C (1)-C(0
Average rate of change = — (0-C0) =99.8-0=

99.81

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

C(1)-C(0)

= = C(1)-C(0)

On[0,05],a=0, t=05

Average rate of change

C(0.5)-C(0) = 78.1-0 = 156.2 (mg/L)/h
0.505

Oon[1,2,a=1,t=2-1=1

Average rate of change

C(2)-C(1) = 50.1-99.8 = -49.7 (mg/L)/h
1

On[1,15),a=1, t=15-1=05

Average rate of change

183

C(1.5)-C(1) = 84.4- 99.8= -154 =-30.8 (mg/L)/h

0.50.50.5
On[1,1.25],a=1, t=1.25-1=0.25

Average rate of change

C(1.25)-C(1) = 95.7-99.8= -4.1=-16.4 (mg/L)/h

0.250.250.25
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On [1, 1+1], On[2,21],a=2
Con (1+ t) t=21-2=0.1
25(1+ t)3-150(1 + )% +225(1 + 1) s@+ t)=s(2.1)=6(2.1)°=26.46
25(1+ 3t +3( t)%+1( t)°)-150(1+ 2( t) +( 1)?) Average velocity = s(2.1)- 5(2) = 26.46- 24
225(1+ t) 0.1 0.1
25+ 75( t)+ 75( t)2 + 25( t)° &0, 1 = 24.6 feet per

2

100- 75(t)? + 25(1)° t=2.01-2=001
Con(1) = 100 s(a+ t)=s(2.01) = 6(2.01)% = 24.2406

Average rate of change

Con(1+ -Con(1) Average velocity = s(2.01)-5(2) = 24.2406- 24
: 0.01 0.01
100. 7 2 ) 3 L 0.2406
00-75(_t) +t S( t) -100 0.01 = 24.06 feet per
2 3
ﬂ(_t):ﬂ_t)_ second e. On [2,2.001], a =2
2 t=2.001-2=0.001
75( t) + 25( 1) ,
As t approaches 0, the average rate of change over s(@+ 1) =s(2.001)=6(2.001) =24.024006
[1, 1+ {] seems to approach O (mg/L)/h. Average velocity = s(2.001)- 5(2) = 24.024006-24
0.001 0.001
a.on[2,3],a=2 0'0240060.001 = 24.006 feet per second
t=3-2=1
) f.on[2,2+ t,
s(@a+ t)=s(3)=6 3" =54 2
2 Cons@2+t)-s(2)=6(2+ =24
s(@)=s(2)=6-2 =24 ¢ .
2
Average velocity =s(a + t)- s(a) = s(3)- s(2) B6(4+4(t)+( 1) )-24
t 1 t
54- 24 = 30 feet per second 24+ 24( t) +6( - 24
t
This is identical to the slope of the line (2)
. 24 t+6( )" =24+
through (2, s (2)) and (3, s (3)) since I 6(0-=24 6( t)
5(3)-s(2) _
= 3—2= s(3)- s(2). As t approaches 0, the average velocity seems to
approach 24 feet per second.
On[2,25],a=2, PP P
Find the composite functions.
t=25.-2=05 0 (@ fHx)=g[fX]
2 5 g[3x+5]
+ =5(2.5)=6(2.5" =37.
s(a+ t)=s( 5)- 6(2.5)" =375 2 3+ 5]-7
Average velocity =s(2.5)-s(2) = 37.5- 24 6x + 10-7
0.5 0.5
135 6x +3

== =27 feet per second



(f 9)x)="f[g (]
f[2x-7]
3[2x-7]+5
6x - 21+ 5
6x -16



Find the composite functions.

(g H)(x)=g[f(xX] (f9)(x)=f[g (]

=g[2x-7] =f[3x+2]
=3[2x-7]+2 =2[3x+2]-7
=6x-21+2 =6x+4-7
=6x-19 =6x-3

Find the composite functions.

(g f)(x)=g%ex2+ax-1%a
€.. u, .
eex2+4x-1 ug+2
X2+4X+1

(f g)(x)=f[x+2]
[x+2P+a[x+2]1

x2+4x+4+4x+8-1

x2+8x+11

Find the composite functions.
(9 H)=g9%ex2?11x%a0

7 ~

é.. g, .
2 88 x2%-11x G0 +3

2x2-22x+3

(f g)x)=f[2x+3]
[2x+3]2-11[2x+3]
Ax2+12x+9-22x-33

4%2-10x-24
Find the composite functions.

(9 H)(x)=g[f(x)]
é, . u, .

g eex3+2x uu
588 +2x 4d
5 x5 -10x

(f 9)(x)=f[g (%]
f [-5%]
[-5 x]3 + 2 [-5x]

Section 2.6
Find the composite functions.

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

~

é.. ., .
g ee-x3-7ud
é 3 _Uu

(f 9)(x)=f[g(x]

f[x+1]
Ix+13-7
—x3-3x2-3x-1-7

-x3-3x2—3x—8
Find the composite functions.
(g H)(x)=g[f(X]
gééleuu
g2t g6 32Ax+l)

Cx+1 Xx+1 X +1

(f 9)(x)=f[g (x)]
ff[3)2(_5]

3x-5]+1
[3x-5]

3x-4
Find the composite functions.

@ H)x)=glfe]  (f9)x)=[g (]
e

N, -
=g X+4. =f 1
:—.l— 1

Jx+4 = ;+4
J_
=_Xx+4 V 1+ 4x

-125 x3 -10x

185



x+4 Section 2.6 186

= _4 —
1 v
+
4
X
X
_ R
X
1+ _alx+ 4x2
ax X
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Evaluate the composite function.

(f g)(x):2x2-10x+3

(f 9)(-3)=2(-3)2-10(-3) +3
18+30+3
51

Evaluate the composite function.

(@ f)x)=4x%+2x-6

2
(9 f)(-1)=4(-1)" +2(-1)-6
4-2-6
-4
Evaluate the composite function.

@ h)(x)=9x*-9x -4

(g h)(0)=9(0)*-9(0)?- 4
-4

Evaluate the composite function.

(h g)(x):-3x4+30x3-75x2+4

(h g)(0) = -3(0)* + 30(0)° - 75(0)° + 4
4

Evaluate the composite function.
(f f)(x)=4x+9
(f f)(B8)=4(8)+9

41

Evaluate the composite function.
(f f)x)=4x+9
(f f)(-8)=4(-8)+9

-23

Evaluate the composite function.

2
(h g)x)=-3x*+30x3-75x +4

(h g)( Z5)= -3( Z5)4 + 30( Z5)3 - 75( Z5)2 +4

=48, . -240 300

-625 7 +125 25+4

-48+1200-7500+ 2500
625

4
3888605

Section 2.6

Evaluate the composite function.

(g h)x)=9x4-9-4

@ m(-23)=0(-23)*-o(-13)2-4
819- 99 -4

l9 -1-4

-4 §9 or - ﬁ9

Evaluate the composite function.

(@ f)(x)=4x2+2x-6

@ F)(B)=4a( &2 +2( 36

12+2 36
6+23/

Evaluate the composite function.

(f g)(x):2x2-10x+3

(f o)(~6)=2( 37-10( 2 3

4-10 2/+3

7-10 2/
Evaluate the composite function.

@ £))=4x2+2x-6
2
(9 f)(2c)=4(2c) +2(2c)-6
16¢ 2 + 4c -6

Evaluate the composite function.

2

(f g)x)=2x -10x+3
2
(f 9)(Bk)=2(3k) -10(3k)+3

18k 2 - 30k + 3
Evaluate the composite function.
@h)(x)=9x*-9x% -4

(g h)(k+1)

ok +1)* - 9(k + 1)° - 4

ok * + 4k 3 + 6k 2 + 4k + 1)- 9k 2 - 18k - 9- 4
ok 4 + 36k 3 + 54k 2 + 36k + 9- 9k 2 - 18k -13

187
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ok 4 + 36k 3 + 45k 2 + 18K
-4
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Evaluate the composite function.
(h g)(x)=-3x*+30x3-75x% + 4
(h g)k-1)

3(k- 1) +30(k - )3 - 75(k - 1)% + 4
3k 4+ 12k 3 - 18k 2 + 12 -3

+30k 3 - 90k 2 + 90k - 30- 75k 2 + 150k - 75+ 4
3k 4+ 42k 3 - 183k 2 + 252K -104

Show (g f)(x)=(f g)(x).

Section 2.6 189

Show (g f)(x) = (f g)(x).

(9 f)(x) (fg)x

=g [f(] =f[g (]
=g[2x+3] =f[5x+12]

= 5(2x + 3) +12 = 2(5x +12) + 3
=10x + 15+12 =10x+24 +3
=10x + 27 =10x + 27

(9 Hx)=(f 9)x)

Show (g f)(x) =(f g)(x) .

(@ H)x)=g[fx]

(f 9)x)=f[g ]

=g[4x-2] =f[7x-4]
=7(4x - 2)- 4 = 4(7X - 4)- 2
=28x-14-4 =28x-16-2
=28x -18 =28x -18
(g H)(x)=(f 9)(x
Show (g f)(x) =(f g)(x) .
(g F)(x) (f 9)x)
=g [f)] flg (]
A é 5xu
- ge-oxY f & 24
e Xx-1u -u
5%
Sx 61 X 2)
5%-1) -
1
= 6 -2 S
x-1 2
30x 30x 30x 30x
=_xl__ T xl s axt
X-2X+2 x+2 e —

(9 ¥ (f9)®
=g [f(X] =f[g ()]
e
=g 5% =f - 2X
ex+ 3 é x4 u
&gy o 2X
ch_ .5('_—.¥.4__L
=- 5x “ .Z_
3+ -4 Sx-4x3 —_
m‘_ 10x 10 X 10X
= e, C = T S
43 43 x X-4
10x  x +3 =-10x_ . x-4
=- X+3 x-12 x-4 x-12
A0
10x =-
= - -X _12- X _12

(g Hx)=(f )0

Show (g f)(x)=xand (f g)(x)=x.

@ f)x)=g[fx]
=g[2x+3]

_ [2x+3]3

2
2

N

=X

(f 9)x) =g (]

=f ‘&=

Show (g f)(x)=xand (f g)(x)=x.

(9 H)x)=g[f )]
=g [ 4x-5]
= [—4X-5]+5

4

|
I-l>
N IX

x-1 x-1

(f9))=flg 0]
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5 X- X + 24 x+2

=30x. x-1
x-1 2(2x +1)
_ A5x
2x +1

(@ Hx)=(f 9)x

X-2 X-2
0x X-2
x-2 2(2x+1)
= 5X_
X +1

Section 2.6
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Show (g f)(x)=xand (f g)x)=x.

(9 )X)=9 g)x)=f[g ]
[f (] (f
‘ _ - X 0
st T
e&+U0 __4--_
= 0
4 eex4 —-xml
~ x 0O
= ee +yud 4
Cexa 10 =Exix
éé +al X
4x + 4-4 _A4
X +1 = A
_4
+1 X
4 x x+1 =42
X+ 1 4 4
X =X
g)x)=x.

Show (g f)(x)=xand (f

9)(x)=f[g (]
(9 f)(><)=g[(;{(><)]2 (f

v = fX22
gel x u f: x
62 = 2. __
=2 X - 2.
=86 1-x (0 ey
el = X-X+2
éé 1-xud —X--
2-2_;- 2X _ Z_____l_
2 1 x-x+2
1-x -2 x
2x 1- x 12
T-x 2 =X
X

(Y F)(x) =Y (F (x)) converts x inches to yards. F

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

(1F)(x)=1(F (x)) converts x yards to inches. F

takes x yards to feet, and then | takes feet to inches.
_ _ 2

a. r=15tandA=r

oAM= [re]?

(L51)°
A@2) = 2.25 (2)°

Section 2.6 191

h=2r=2(15t)=3t and

1
=3 r?hso
1

= 3 (@50[3f
2253

1 2 1

Note: V= 3 r2h:13(rh):—3hA
1

t
3(30)@2.25t% ) =225 3
V(@3)=225 (3)°

60.75 cubic feet
190.85 cubic feet

al=3-05tfor0OEt£6
-3+ 0.5tfor6 £t£14
orI:§—0.5t |

w=2-0.2tfor0£t£10
-2+0.2tfor 10 £t £14

orw=p-0.2t |

I = Iw = 3-0.5tk2-0.2t |
|(3-05t)(2-0.2t) |

Ais increasing on [6, 8] and on [10, 14] ; and A is

decreasing on [0, 6] and on [8, 10] .

The highest point on the graph of A occurs whent =

<l
LU LUUTIUS.

9 square feet »
28.27 square feet
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Xmin =0, Xmax =14, Xscl = 2,

Ymin=-1, Ymax =6, Yscl =2

r=1.5t
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a. Since

2,,2.2

d2=¢°-16
d= Vs?-16
d= \ (48-1)2-16  Substitute 48-tfors

2304- 96t + £ 2 -16

Jt2 - 96t + 2288

b. s(35) = 48- 35 = 13 ft

d

d (35) = /352 - 96(35) + 2288
/153 » 12.37 ft
The sides of the triangles are proportional, so we have

29" Z461%,

Solving for x

X = 12(22), or 33
16t2 2
Prepare for Section 2.7

1

P1. Slope: - 3; y-intercept: (0, 4)

P2.3x-4y=12
3
=4 x-3
3
Slope: 4 ; y-intercept: (0, —3)

P3.y=-0.45x+2.3
2

P4. y+4=- 3(x-3)

:-ZSX-Z

P5. f(2)=3(2)°+4(2-1=12+8-1=19
P6. |f(x1)-y1fflx2)-y2 |
@731+ @F-314 |
|4-3+1 +|16|-3—14 |
2+1
3
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Section 2.7 Exercises

The scatter diagram suggests no relationship between x
andy.

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

T1-83 calculator is illustrated here. Press STAT.

K] Lz Lz z
z T
3 5
i g
B 11
g
LZIE) =
inFega
g=gxth
a=2. ASE2E59
b=.568344227&
re=, 9285285331
r=.96EE3I298E7
ICubicEedg
JEuart.Eeg

y = 2.00862069x + 0.5603448276

Enter the data on your calculator. The technique for a

TI1-83 calculator is illustrated here. Press STAT.

ICubicEedg
JEuart.Eeg

= 1.918918919x + 0.4594594595
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Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

.7 K] Lz Lz z
it.. -
AT 4 |& [
: E?FED': N : i
:ClrLis :
:SetlFEditor ? e |
LZIE) =
TESTS inkEe3
f1-War Stats J=axth
t2=Var Stats a=-.real 182796
: [Med-Med b=9, 233878952
LinRegaax+hbl re=,9218981 229
uadkeg r=-.9681516959
'EublcReg
JEuart.Eeg

y = 0.7231182796x + 9.233870968

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

.7 K] Lz Lz
it.. -
AT E Y |
FRTr Tt E
:ClrLis -
:SetlFEditor | —
LZIE) =
TESTS inFega

f1-War Stats J=ax+th
t2=Var Stats a=. 6091216216
: Med-Med b=-&.6528182182
LinRegaax+hbl re=,IFSAFELI2d

uadkeg r=. 9373158937
'EublcReg
JEuart.Eeg

y =0.6591216216x — 6.658108108

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

. EHLC [ESTS L1 Lz Lz
P SortE B[ |
Zarthc SINE:
H FL1S i
: Set0FEditor L |
Letey =
TESTS 1nFEe3
tat=s u=gx+h
S WSy Sfabe =7, 222641509
Med b="-7, 354150943
LinRediax+h) re=, 8956132037
R =, 9363684714

ICubicEedg
JEuart.Eeg

= 2.222641509x —7.364150943
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Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

_EFILE: TESTS | [ I
S Sortie K| |
Lo T
tClrLis : &
: Set0FEditor B | el

TESTS inkEe3

f1-War Stats J=ax+th

t2=Var Stats a=-2. 3815387382

: Med-Med b=4.,28139c3254

LinRegaax+hbl re=,99723517123
uadkeg r=-. 99892525816

'EublcReg

JEuart.Eeg
y = 2.301587302x + 4.813968254

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

L1 Lz L= z
it T — T
1 SortAC z 1
i
H FL1S
: Set0FEditor . i—

TESTS | BuadEeg

11— tats a=axE+thx+c

Hl Uar Stats 2=1.a95773221

tMed-Med b=-2.696428571

:LinRegalax+ba c=1. 136363636
uadkeg Re=,99434803523

iCubicEedg
JEuart.Eeg

y = 1.095779221x% — 2.696428571x + 1.136363636
Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

—
B b=
r il

uadFea

11— g=axEthx+

Hl Uar Stats a=- 5?14285?14

tMed-Med b=2.2

iLinEeacax+tbs c=1.942857143
wadkeg Re=. 666319022

iCubicEedg

JEuart.Eeg

y= 0.5714285714x% + 2.2x + 1.942857143
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Enter the data on your calculator. The technique for a a strong linear relationship between the current and the
1-83 calcylator i |II trated here. Press STAT, torque. .
Ent%:r%t %’I t%\% 3 us ? e? q e‘IP etspc nf?iue for a Enter the data on your calculator. The technique for a
H E
tral{%ﬁ he ;Presm. TI1-83 calculator is illustrated here. Press STAT.

_EHLE TESTS | i Lz Lz E]
, ggHEdﬂ;nr‘“ AT, ap | By | Me—
 SortDe - 2 SortD] B |3
i1l it e fClelist 70 87
1SetlrEditor 1SetlrEditor EE %E

LziEr =
I%blb HuadEea

TESTS 1hke3

f1-War Stats a=axEthE+c . =%+
:5-Uar Stats 2= -, 2654251158 pioyar 2hats a3 i ezaanzs
: Med-Med b=-3.41627FE38 : Med-Med b=55. B335960H5
tLinkeadax+ba C=3. 68308472 LinReaax+h) rE=, R4 92055
P inFEeaC ax
'Eub?ﬁﬁgg Re=,939153135%9 i bdREgg r=.3945180772
JEBuartEeg ¢@ﬂaﬁiggg
y= 0.2987274717x° — 3.20998141x + 3.416463667 y = 3.410344828x + 65.09359606
Enter the data on your calculator. The technique for a y = 3.410344828(58) + 65.09359606 263 ft
TI-83 calculator is illustrated here. Press STAT. Enter the data on your calculator. The technique for a
it "1_2 "31 "_3 _____ z TI1-83 calculator is illustrated here. Press STAT.
F2orths |3 TALT TESTS | [ &[G 3
tClrlizt I | E 20 (u |-
tSetUrFEditor ¥ i = EE 1.
Lzt = iClrList 5 Y3
tSetUrFEditor £ L
TESTS | fuadres oemmml e
fl-War Stats =g thxtc =
f2-War Stats a=1.414285714
t fed—fed b=1,954285714 [ 1nked
tLinRedt aeth) C=-2, TAS7 14286 i1-Var Stats g=axth
uadRea Re=, 9395347754 iz2-Var Stats a=. 1894224924
LTI ot i 8
1usriFed inkReayax rE=,
uadRea r=.397371511
- 2 tCubicke3
y = 1.414285714x" + 1.954285714x — 2.705714286 LonariReg
Enter the data on your calculator. The technique for a y = 0.1094224924x + 0.7978723404
TI-83 calculator is illustrated here. Press STAT. y = 0.1094224924(32) + 0.7978723404 4.3 m/s
iEﬁLE re=1= ”3.1 L:,m L3“3 Enter the data on your calculator. The technique for a
fSortAC Ex: 7ED
: E?rr:tlilét i ER T1-83 calculator is illustrated here. Press STAT.
. . 1z 2rn
tSetlUrEditor 4. | g8 Li Lz Lz ]
Lz1= % EE """
TESTS | [inFed 2 18
fl-War Stats g=gx+h g 11
f2-War Stats =23, 357HEEES in i
: Med-Med b=-24.4271215 Lx =
LinEe3ax+b ré=, 9Ve367 085
uadfed r=. 3581130633 TrFeg
'EublcReg a=gz%+h
=St
y = 23.55706665x — 24.4271215 ri=, 324934151
: r=.3818574891
y = 23.55706665(54) — 24.4271215 1248 cm iEubIEEES
ar e

y = 6.357142857x + 90.57142857
y =6.357142857(7.5) + 90.57142857 138.25 or
138,000 bacteria
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Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

e K] Lz Lz E
S ear i H |fp |-
: Sor-t e
4EC1FL15t_ i iE
5:SetUrFEditor ﬂg E
TESTS BLEER
TS at= T=gE+
2 Var Stats a=. 1628523402
: [Med-Med b=-.62F0E22232
LinRegaax+hbl re=, 3975284 345
fPyadReg r=. 9928395439
ICubicEedg
JEuart.Eeg

y = 0.1628623408x — 0.6875682232
y = 0.1628623408(158) — 0.6875682232 25

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

TALC TESTS | U [z R
S ear i B | |M—
$Sort Do g EH
EClr‘“LlSt_ &7 52
:SetUrEditor gg %i

Lzi=
TESTS inkEe3

: ats J=ax+th
t2=Var Stats a=-. G2EAZ298285
: [Med-Med b=59.85129432
LinRegaax+hbl re=, 9257045667
fPyadReg r=-.992851 7345
ICubicEedg
JEuart.Eeg

y = 0.6800298805x + 69.05129482

5 feet 8 inches = 68 inches;

y = 0.6800298805(68) + 69.05129482 23

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

.7 K] Lz Lz E
it.. o]
SSortie ife |24
:Sori0¢ fe, |
iClrList 7.5 7
:SetUrEditor %E &g
Lzi=
TESTS inFega

f1-War Stats J=gx+th
12-War Stats a=7. 9539322 -4
: Med-Med b=&,3581952524
LinRegaiax+hbl re=1.d87323E 5

uadkeg r=.881843815
'EublcReg
JEuart.Eeg

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

Section 2.7
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a strong linear relationship between the current and the

torque.

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

EDIT TESTS

1:1-Var Stats

2:2-Var Stats

3 Med-Med

EHL inEegCax+b)
fBuadkeg

&iCubicREeg

7liuartReg

L1t =H

lYes, because the linear

g

1hkeg
g=ax+h
a=-,878122549
b-?4 SBH4ESESE
ré=,9922194598
r=-.9991993332

prrelation coefficient i

close to —1.

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

EDIT TESTS

1:1-Var Stats

2:2-Var Stats

31 Med-HMe

§5L1nReQ(ax+b)

fuadReg

&:CubickReg

7uartRed L1 =03
1hkegd
u=a

+h
a=-,91 16666667
b=v9, PE333333
re=. 9989757978
t=-. 9994877677

Yes, there is a strong linear correlation.

y = -0.9116x + 79.783

y = - 0.9116(25) + 79.783 » 57 years

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

_EALC TESTS | [L1 Lz LF z
Cor i af |8 |
fSortOd B 1
tClrList g
tSetUrEditor || o

f1-War Stats
52 War Stats

uadRea
ICubicEedg
JEuart.Eeg

inFega

J=axth

a=. 2r11847R8&7
b=7F.91528362
re=, 96432 I85T2
r=.9319999253
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Enter the data on your calculator. The technique for a

TI- 86 %‘ﬂ!ﬂ{% &lll Es;rg%%[&; Press STAT.

4] ”‘."” “

%Eﬁb@fers per second %E E

iC1lklLi
ORE

eapyour rdldufato .'?het=chnique for a

. EHLC IESTS | U1 Lz Lz ]
it.. o]
SortHe fa |1z
SortOr : &2
tClrList iy
:SetUrEditor 7 77N
gog
Lzi=
TESTS inFe3a
f1-War Stats g=ax+th
t2=Var Stats a=113.311124¢&
: [Med-Med b=21.23605895
LinRegaax+hbl re=,9934913124
uadkeg r=. 9974034 35

'EublcReg
JEuart.Eeg

=113.3111246x + 21.83605895

Positively

y =113.3111246(9.5) + 21.83605895
1098 calories

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

_EALC TESTS | U Lz Lz £
1%.. i .0 [
A i e
tSor
:ClrLizt B |
:SetUrEditor oo ug.g
1] yg
Lzi=
TESTS | uadkEea
f1-War Stats a=axE+thx+c
t2=Var Stats a=-. 87464 2257
tMed-Med b=1.14221423&
iLinEeacax+tbs =4, 887142357
uadkeg Re=,9258795526
'EublcReg
JEuart.Eeg

y =-0.0074642857x 2 +1.148214286x
4.807142857

y = -0.0074642857(65)° +1.148214286(65)
4.807142857

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

T1-83 calculator is illustrated here. Press STAT.

.7 K] Lz Lz E
it.. o]
S Sorifc 20|
$Sort Do £ i
iClrList N BY
:SetUrEditor %E EE

Section 2.7 194
a strong linear relationship between the current and the

I%blb uadFea

f1-War Stats a=axE+thx+
t2=Var Stats a=-.GEZEEF1329
tMed-Med b=33.61603392
iLinEeacax+tbs c=-379. 4485594
uadkeg Re=,97374229482

'EublcReg
JEuart.Eeg

y = 0.6328671329x° + 33.61608329x — 379.4405594
Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

EDIT TESTS
1:1-Var Stats
28 2-Yar Stats

JiMed-Med
4:LinRegCax+bl
HuadReg
tCubicReg
7liuartReg Licti=1
uadkea
g=axithx+c
a=-

C .21
R&=, 8893425256

=-0.75x 2 + 10.66x -17.91
For August 2011, x = 8,
= .0.75(8)° +10.66(8)-17.91
»19.4

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

EDIT TESTS
1:1-Var Stats
2:2-Var Stats
3iMed-Med
4:iLinReaiax+b
BadReg
tCubicEeg
7BuartRed Liti =3
MVER ST
g=axi+bhx+c
a=198, 2272727
b=1@7E3. 8909
C=528285.9218
R&=,9999975388

= 198.2272727x 2 + 10,708.60909X +
52.885.98182 For 2006, X = 1,

=198.2272727(1)2 +10,708.60909(1)+52,885.98182
»63,793 thousand gallons
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Enter the data on your calculator. The technique for a

TI1-83 calculator is illustrated here. Press STAT.

ED{T tTESTS K] Lz L= 1
=\ar ats o]
212-Uar Stats 1 gag |
3: Med-Med E 7323
4:LinReaax+b ; e
BuadReg c g453:
tCubicReg & ay59
7liuartReg Liiir=H
Muadkea

g=axi+hx+c
a=187. 4664502
=-137. 1422624
Cc=6909, 909691
Re=, 9723312766

= 107.4664502x “ - 137.1482684x + 6909.909091
Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

L1 Lz Lz K
L 20 ——
0 Iz
zE kx]

HO £
HE kL]
2y] X
EE 1

Lzi=
TESTS | uadEea

11— tats g=axi+thx+c
Hl Uar Stats a=-.[A165034955
: Med-Med b=1.3657132
:LinRegalax+ba c=0.6233146355
wadkeg Re=,9205342021
iCubicEedg
JEuart.Eeg
y = 0.0165034965x° + 1.366713287x
5.685314685
y= 0.0165034965(50)2 +1.366713287(50)
5.685314685
32.8 mpg

Enter the data on your calculator. The technique for a

T1-83 calculator is illustrated here. Press STAT.

.7 K] Lz Lz z
S ear i B |
$Sort Do £B £
tClrList iz b
:SetUrEditor Ei h

TESTS | uadEea

: tats g=axi+thx+c
t2=Var Stats a=. 85287968551
tMed-Med b=-3.3602E4312
iLinEeacax+tbs =82, 32993971
BuadRea Re=.9577FESE149
iCubicEedg
JEuart.Eeg
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y= 0.05208x% — 3.56026x + 82.32999

b __ ___ -3.56026
"2 3=-2(0.05208) » 34 kilometers per hour

a. Enter the data on your calculator. The technique for
TI-83 calculator is illustrated here. Press STAT.
5-1b ball

_EHLE TESTS | [0 Lz LE ]

1L.. z z o]
PSortHC y in
:SortOf & £
diClrList in Bl
5:SetUrFEditor iz 86
iy 120

EDTT g TECTE ) L=
1ii-War Stats FuzdRed

iz2-Var Stats =g E Fhebe

L inREScmcthy | | Boioh38952381
HuadRea - 1
 CubicPed c=. 1871428571
LonariReg Re=,9993394 737
= 0.6130952381t% — 0.07442857tAt+0-1071428571
10-1b ball
CALC TESTS | [U e iz =
it 3 N
PSortHC B iz
fRorkle, i |6
:ClrLis
: SatOrEditor |
Lzi?) =
TESTS | HuadkEea
f1-War Stats a=axE+thx+
t2=Var Stats a=.60912692841
: Med-Med b=-.08119847&2
iLinEeacax+tbs =", 3
uadkeg Re=,99992423523
'EublcReg
JEuart.Eeg
=0.6091269841t° — 0.0011904762t - 0.3
15-1b ball
7 K] Lz Lz E
1T... e |
SSortie £ i
tSortDl 7 i
iClrList i1 7E
:SetUrEditor 13 1%
Lzi=
TESTS | uadEea
f1-War Stats a=axE+thx+
t2=Var Stats a=. 9922619642
tMed-Med b=.3371428571
iLinEeacax+tbs c=-1.528333333
uadkeg Re=, 393296512433
'EublcReg
JEuart.Eeg

y= 0.5922619048t° + 0.3571428571t — 1.520833333
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Enter the data on your calculator. The technique for a

b. All the regression equations are approximately the
same. Therefore, there is one equation of motion.
Enter the data on your calculator. The technique for a
TI1-83 calculator is illustrated here. Press STAT.

TALC TESTS | [ I
it ]
SSortie B |
F2aRt |
fClrList Fe | -1BE
:SetUrEditor EEE 5550

f1-War Stats J=ax+th

t2=Var Stats a=454, 1584409

: Med-Med b=-4A. 7336491

LinRegaax+hbl reE=. 6230385289
fEuadReg r=. FE98394879

ICubicEedg
JEuart.Eeg

y = 454.1584409x — 40.78364910
y = 454.1584409(1.5) — 40.78364910 640

kilometers per second

Chapter 2 Review Exercises
Finding the distance. [2.1]

= (7-(:3)2 + (11-2)°
= 402 +9% = 190+81= 188

Finding the distance. [2.1]

= 6-(-9)° + (-4-(-8)°
= v8%+4° = b4+16= ~B0=45v
Finding the midpoint: (2, 8), (-3, 12). [2.1]
wB2——) 8+12 0 &l
e 2 29 &2 a
Finding the midpoint: (-4, 7), (8, —11). [2.1]

® 448 1L 10
g ’_. A +

=(2-2)

e 2 2 9
Graph the equation: 2x - y = -2.. [2.1]

-
'
4

[
(RN
&~ P Ol
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y= 0.05208x% — 3.56026x + 82.32999

Graph the equation; 2x 24 y=4.[2.1]

y &4
T ;
! A
4 -6 -4 -2 , 2 4 6 F
2 -
-4 6

Graph the equation: y =x|- 2 +[L . [2.1]

VA

Y
-140
32
1
3P 1
4 B3 -1

Graph the equation: y = - 2k . [2.1]

y g::
[ 4
-1 -2 o
0 -6 —4 2 2 4 6%

Finding x- and y-intercepts and graph: x = y2 -1[2.1]
For the y-intercept, let x = 0 and solve for y.

0=y%-1
= 1, y-intercepts: (0,-1), (0, 1)

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

= (0% -1
x = -1, x-intercept: (-1, 0)

Finding x- and y-intercepts and graph: k -y ¥4 [2.1]
For the y-intercept, let x = 0 and solve for y.

0-y %4
= 4, y-intercepts: (0,-4),(0, 4) For

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

300)+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:
=y-1#1[21]
For the y-intercept, let x = 0 and solve for y.

0=y-141

-1=y]-1, gince this statement is false,

there is no y-intercept.

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

=0-141
x =2, x-intercept: ( 2, 0)

,"

6+

44 /
24

...... s

Finding the center and radius. [2.1]
(x-3°+(y+4)*=81

center (3, 4), radius 9

Chapter Review Exercises
Finding the center and radius. [2.1]

2 4 10x+y 2 +4y=-20
2 2 _
+ 10X +25+y " + 4y +4=-20+ 25+

4(x+572+(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)

(x+5)%+(y-1%=r?

3+ 52, (1- 12=r2

2
2

8% +0%=r
8% =r
(x+5)2+(y-1)2:82

Is'y a function of x? [2.2]
X-y=4
y =x -4, yisafunction of x.

Is'y a function of x? [2.2]

x+y2=4
y2=-x+4
y= . x+4, yisanot function of x.
Is y a function of x? [2.2]
X+yT4
[ 1=-414
y= (-%+4), yisanotfunctionof x.
Is'y a function of x? [2.2]
[ [+y=4

y = -[x[+ 4, yisafunction of x.

21. Evaluate the function f (x ) = 3x 24 4x -5,[2.2]

f(1) = 3(1)% + 4(1)-5
3(1)+ 4-5
3+4-5
2
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f(-3) = 3(-3)% + 4(-3)-5 Evaluate the function. [2.2]

3(9)-12-5 a. Since x =330, use f (x) =x° -3,
27-12-5

2
10 (3)=(3) -3=9-3=6

i =-2< = + 2.
f(t):3t2+4t-5 Sincex=-2<0,usef(x)=3x+2

2)=3(-2)+2=-6+2=-4
f(x+h)=3(x+h)2+4(x +h)-5 (9)=362)

3(x2+2xh+h2)+4x+4h-5 Sincex=030, usef(x):xz-a.
3x 2 + 6xh +3h 2 + 4x + 4h -5 2
(0)=(0) -3=0-3=-3

2
3f(t)=3(3t" +4t-5) Evaluate the function. [2.2]
2
ot % + 12t -15
Since x=0and -3 £x<5, use f (x) =x° +1. f (0)
f(3t) = 3(3t)% + 4(31)-5 )
=(0) +1=1
3(9t2) + 12t -5 (9)
27t2 +12t-5 b. Sincex=-3and -3 £x<5, usef(x):x2 +1.
2
22. Evaluate the function g(x) = v64- %2 , [2.2] (-3) = (-3)” +1= 9+1=10
Sincex=535,usef(x)=x-7.
g(3) = 64-&E )
\J64-9 (5)=5-7=-2

55
V55 Find the domain of f (x ) = -2x% + 3. [2.2]

g(-5) = 64- (ké)2 Domain { xx is a real number}

\/64-25
26. Find the domain of f (x) = 6- x. [2.2]
39
Domain x|x £ 6
2
9(8) = 64-(6)
J64-64 )
27. Find the domain of f(x)= 25-x".[2.2]
af
0 { }
0 Domain x|5£x£5
3
2 _—
o(-x) = 64-¢lx) _ | 2
J—Z 28. Find the domain of f(x) = X" -2x-15 . [2.2]
64- x _ | 13 x15
Domain X 'x
2g(t)=2 64&(2 Find the values of a in the domain of
g2t) = 6442t)° f(x)=x2+2x-4forwhichf(a)=-1. [2.2]
[ 2
64- 4t a2+2a-4:-1Replacef(a)witha2+2a—4a
V4(164%) 24+2a-3=0
246-t2

(a+3)a-1)=0



a+3=0
a=-3

a-1



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

which f(a)=2.[2.2]

ST T 2 Replace f (a) with —4
a+l a+l
=2(a+l)
=2a+2
=2a
=a

Graph f(x)=k-1}1 [2.2]

1ttt

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

(x)=0
2x+6=0

—4 for
X

Find the zeros of f for f (x) =x 2. 4x -12 . [2.2]

(=0

x2-4x-12=0
(x+2)(x-6)=0

X+2=0 x-6=0
X=-2 X=6

Evaluate the functiong (x) = 2x . [2.2]

a.g()=2»6.283185307 = 6

( ) ( Cha)pter Review Exercises
2 2 4
b. g- =2 - =- »-1.333333 = -2

3 3 3
C.g(-2)=2(-2) =4

36. Evaluate the function f(x) =1-x .[2.2]

a f(9)=1-2 ¥-04142="1

f(0.5=1-05=05=0

f(-)=1+ » 4.14159265=4

Find the slope. [2.3]
21-6_21

m = —=7=-1

4+3 7
Find the slope. [2.3]
m=-4-2 =2 uUndefined

5+5 0
Find the slope. [2.3]

m=-2+2=0=(
-3-4 -7

Find the slope. [2.3]

m=:-:1+3=2 =.
46 -10

SN

Graphf(x):-4§x+2.[2.3]

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

-6 -4 -2 | 2N *
2

Graph f (x)=2-x.[2.3]

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

......

=
=4}
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43. Graph3x-4y=8 .[2.3]
-4y=-3x+38
3

=4 x-2

8
x-intercept (_3 , O), y-intercept (0, —2)

44. Graph2x + 3y =9 . [2.3]
y=-2x+9

:-Z3x+3

9
x-intercept (—2 , 0) , y-intercept (0, 3)

2‘.:
T .
-6 -4 -2 T 2 4

Find the equation. [2.3]
2
y-2=- 3(x+3)

y_2:_23x—2

:_23)(

Find the equation. [2.3]

+4=-2(x-1)
+4=-2Xx+2
y=-2x-2

Find the equation. [2.3]

BTN T

-6=1(x-1)

Find the equation. [2.3]
m= 15+6 -21 -7

+ 4 12 4
Yy
y-15= (x-8)
4
:Z4X+1

Find the equation. [2.3]
2 2
y="3x-1hasslopem="3.
2
y-y="(x-x)

1 3 1

2
y+5= 3x-2

223X-7

Find the equation. [2.3]

2x -5y =2
By =-2x-2
y= 2x+ 2 hasslopem= 2.
5 5 5

y-y1=25(x-><1)
-(-5):25(x-(-1))

y+5:25X+25

y=25x-g5

Find the equation. [2.3]
3 2

=-2 x- 2 has perpendicularslopem = 3.
2
y-y1= 3(x-x1)
y-(=2(x3

3

y-6=x-1



=x+5

Z3x-3
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Find the equation. [2.3] Write the quadratic equation in standard form. [2.4]
2x-5y=10 f(x) = (4x 2 - 6x) +1 f (x
-5y =-2x+10
2 5 ):4( 2-2§x)+1
y=5 x-2 hasperpendicularslopem=- 2. 9 9
yy=-2(xx) e=a(x?-2 xr16 )+1- 4
32 4 9
0 =4(x-47)2+4->4
1 2 1
y-6=-°(x-2)
_6:_5x+§ § 2 5
o=t ) =4(x-47)%-4
_ 52 x +11 Write the quadratic equation in standard form. [2.4]
Find the function. [2.3] (x)=-3x 2 +4x-5
m=175-155=20=5 W)= -3 XZ_4 x)-5
118-106 12 3 *) ( 3 )

4 4 4
> 4 4y _4
(x)-175 =23 (x-118) f (X):'3(X -73x+9 )'5+ 3

2 11
(x)-175:§3x-ﬁ3 (X)=-3(X-_3)2-_3
(x)= 53 X - ®3 Write the quadratic equation in standard form. [2.4]
Find the function. [2.3] (x)=x 2 6x +9
m = 350-122 = 228 = 28.5 (X)=(x2-6%) +9
10-2 8 (€)= (x 2 - 6x+9) +9-9f

(t)- 350 = 28.5(t -10)
(t)- 350 = 28.5t - 285
f(t)=28.5t+65

(x)=(x-3)°+0
Find the vertex. [2.4]

b=-(6=6=1
Write the quadratic equation in standard form. [2.4] 2a  23) 6
2
() = (x*+6x) +10 (1) = 3(1)% -6(1)+11
(x) = (x2 +6x +9) + 10-9 3(1)-6+11
(x) = (x+3)% +1 3-6+11
8

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

(x)=(2x2+4x)+5
Find the vertex. [2.4]

(x)=2(x2+2x)+5 b 0
(x):2(x2+2x+1)+5-2 :2a_;2(4) =0
2

(x)=2(x+1) +3

_ 2
Write the quadratic equation in standard form. [2.4] (0)=4(0)"-10

0-101
(x)=—x2-8x+3 -10



(x)=-(x2+8x)+3 Thus the vertex is @hanigy, Review Exercises 202
(x) = -(x 2 +8x + 16) + 3+16

f(x)=-(x+4)%+19
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Find the vertex. [2.4]
ﬁ =-(60)=-60=5
2a 2(-6) -12
(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=8=-4
2a 2(-1) -2
(4) =14-8(-4)-(4)°
14+ 32-16
30

Thus the vertex is ( 4, 30).
Find the value. [2.4]
(x):—x2+6x—3
(x?%-6x)-3
2
-(x“-6x+9)-3+9
(x-3)°%+6

maximum value of 6
Find the value. [2.4]

(x):2x2+3x-4
2(x2—2§x)-4

2(x2- 2 lesg)- + g

2((x- 43)2 5.125

minimum value of -5.125

Find the maximum height. [2.4]

h(t)=-16t> + 50t +4

50 -25

-b=
2a  2(-16) 16

68. a. Revenue = 13x  [2.5]
Profit = Revenue Cost
= 13x - (0.5x +1050)
P =13x-0.5x -1050 P
=12.5x -1050
Break even Revenue = Cost
13x =0.5x +1050
12.5x = 1050
x=84
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 + |
| =700- 2x
Using the formula for area, A= Iw. Then

A(X) =x (700- 2x)

2
A(X)=-2x +700x
E: 700 49
2a2(-2)
2 2

A(175) = - 2(175) + 700(175) = 61,250 ft

Sketch a graph with different kinds of symmetry. [2.5]

............

.........
||||||||||

The graph of y = X2 -7 is symmetric with respect to

25
(16§)= —16(16§ 2 +50(16 )+ 4 = 43.0625 the y-axis. [2.5]

2 .. o
The ball reaches a maximum height of 43.0625 ft. The graph of x =y~ + 3 is symmetric with respect to
the x-axis. [2.5]
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The graph of y = x 3. 4x is symmetric with respect to
the origin. [2.5]

The graph of y 23244 is symmetric with respect to

the x-axis, y-axis, and the origin. [2.5]

y2_ 1

X . Lo
76. The graph of 22, © =" is symmetric with respect to

3242
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 3 x {s symmetric with respect to the x-
axis, y-axis, and the origin. [2.5]

The graph of >|< +y :f 4 is symmetric with respect to
the origin. [2.5]

Sketch the graph g (x) =-x 24 4.[2.5]

Domain all real numbers

Range { y)y £ 4}
g is an even function
Sketch the graph g (x) = - 2x -4 . [2.5]

y
2
1

Domain all real numbers
Range all real numbers
b. g is neither even nor odd

Sketch the graph g (x) =% -2 4 xf+ 2. [2.5]
y

\1/

-3 3 *

Chapter Review Exercises

Domain all real numbers
Range {yy * 4}
g is an even function

Sketch the graph g (x) = 46- x2 . [2.5]

Yy

12
Domain { x -4 £ x £ 4}

Range {yj0 £y £ 4}

b. g is an even function

Sketch the graph g (x) = X3 -x. [2.5]
y

2

Domain all real numbers

Range all real numbers

g is an odd function

Sketch the graph g (x) =2 x . [2.5]

y —0
4 *—0
2+ &0

—t—t—t— Ottt
-2 2 4 &
—

O

Domain all real numbers Range

{yyisanleven integer}
g is neither even nor odd

g (x)=f(x)-2 [2.5]

203
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87. g(x)=f(x+3) [2.5]

g(x)=f(x+2)-1 [2.5]

g (x)=f(x) [2.5]

g(x)=-f(x [29]

Chapter Review Exercises

1
g(x)="2f(x [2.5]

Perform the operations. [2.6]

a-(f+9)(2)=eé22+2-2u0+[3(2)+1]
4+7 =11
b. ET‘%) T(_i)ﬂ)-z_ :;2 -1
ego 3-1+1 )

(f-g)(x)=(x2+x-2)-(3x+1)=x2-2x-3

(f9)0x)=(x%+x-2)(3x+D)
3x2+4x2-5x-2
Find the difference quotient. [2.6]
f(x+h)-f(x) -

=

204
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Find the difference quotient. [2.6]
g(x+h)-g(x)

= (x+h)3-(x

> I+

:x3+3x2h+3xh2+h3-x-h-x3+
xh
=3x%h+3hf+hd-h

h
=3x2+3xh+h?-1

99. s(t) = 3t° [2.4]

3(4); -3(2),

4-2

a. Average velocity =

= 3(16)-3(4)

= 2 =18ft/sec
:3!3}2 -3(2)2

b. Average velocity

3-2
= 3(9)-3(4)

1
=M= 15 ft/sec
1

3(2.5), -3(2);
c. Average velocity =
2.5-2

= 3(6.25)-3(4)
0.5

=18.75-12

0.5

= Q015,5 = 13.5 ft/sec

3(2.01)2 -3(2)2

2.01-2
= 3(4.0401)-3(4)

d. Average velocity =

0.01
=12.1203-12
0.01
0.1203

Chapter Review Exercises

100. Evaluate the composite functions. [2.6]

(f9)RB) =f(3®) =138

£(-5) = (-5)° + 4(-5)
25-20=5
2
@ H)3)=9g(f(-3)=9(-3) +43)
g(-3)=-3-8
-11

(fg)x)=f(g(x)

(x-8)2+4(x-8)
2
X -16x+ 64 + 4x-32

x2-12x + 32

(@ H)x)=9(fx)
(x2 + 4x)-8
2

X +4x-8

101. Evaluate the composite functions. [2.6]

(f g)(-5)=f(g(-5) =f(-5-1)Ff(-6l)
2
f(6)=2(6) +7
72+7=79

(g 1)-5) =g (f(-5) =g (25°%+7)
g (57) = L37-1 |
56

(f g)(x)=f(g x)
olx-11% +7

X2 Ax+2+7

X% 4x+9
(@ H)x)=9(f(x)

|22 +7-1 |

| 2

2X +6

2%% + 6

205
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= 0.01 =12.03 ft/sec

It appears that the average velocity of the ball

approaches 12 ft/sec.
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102.Enter the data on your calculator. The technique for a Chapter 2 Test
T1-83 calculator is illustrated here. Press STAT. [2.7] Finding the midpoint and length. [2.1]

K] Lz ] E -0
£ itﬁl: E E [ ] midpoint = EX_ I X2 Y YL+ Ve :
E [n] 2 2 ﬂ
A R . 0
:SetlFEditor I ER = etd 3+ (1),
Lziti= e 2 2 é
T éti = IDEEEb 22 ’ _2 =(11)
t2-lar Stats =1 1P 1478571 €2 20
i Med—Med b=5. 19@47FE&19 2 2
HL inRedtax+hy ez, ArEea54iTe length=d = \/(xl-xz) +(y1-vy2)
i %ﬂﬁ?ﬁﬁgg F=. 98929603687
JEuart.Eeg
(2472 + @)
y =1.171428571x + 5.19047619 - ’(-6)2 + 42 - 66+16 — \/53
y = 1.171428571(12) + 5.19047619 ~ 19 m/s el

a. Enter the data on your calculator. The technique for
TI-83 calculator is illustrated here. Press STAT. [2.7]

Finding the x- and y-intercepts and graphing. [2.1]

_ 5.2
[1__ [[¢ 3 3 =2y -4
CaLg TEETE| | O | LAOD e 2
Edi L0 | 1&3 =0 x= 2(0) -4=-4
Bizortid Sl ES . .
IrTarbD o Eg ﬁg Thus the x-intercept is (4, 0).
4:{1rList 50 105 2
S:ZetUpEditor L =00=2y"-44
EFIT [WANH TEST =2 y2
L:l-Yar itats HuadReq 2
2:2=Yar Itats p=axBehx+c 2=y
3:iMed-Med =
4:linReg tax+b)| | D" O’ /3a=0+ 25y
duadReg b=-1.756&43L57
L:CubicRe c=L&0. 4065934 R
EﬂuartReg R2=. 999144351 Thus the y-interceptsare (0, - ) and (0, 2).

= 0.0047952048t 2 1.756843157t +180.4065934

b. Empty y = 0 the graph intersects the x-axis.
Graph the equation, and notice that it never intersects

the x-axis.

_ Y

4 B-

3 2/-2

] 1-1 2

Xmin =0, Xmax = 400, Xscl = 100 ol 3
Ymin =0, Ymax = 200, Xscl =50

Thus, no, on the basis of this model, the can never
empties.
The regression line is a model of the data and is not

based on physical principles.



Finding the center and radius. [2.1]

x2—4x+y2+2y-4:0
xZ-4x)+(y2+2y)=4

(X2-ax+4)+(y2+2y+1)=4+4

+1(x-2)2+(y+1)2:9

center (2, 1), radius3

Determining the domain of the function. [2.2]
X2 -1620

(x-4)(x+4)30

The product is positive or zero.

The critical values are 4 and 4.

The domainis { xx 34 or x £ -4} .

Find the values of a in the domain of

f(x)=x2 +6x-17 for which f (a) = -1. [2.2]

a2+6a—l7 =-1 Replacef(a)witha2+6a-17
a’+6a-16 =0
(a+8)(a-2)=0
a+8= 0 a-2=0
a= -8 a=2
Find the slope. [2.3]

m=3(2)=5=-5
-1-5 5 6

Find the equation. [2.3]

-(-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
:2§x—2

Chapter 2 Test 207

Slope of perpendicular line is - 2 .
3

y-yl=m(x-x1)
2

y+2 =- (x-4)

3
y+2 =-2x+8
3 3

2,8, 6

:-23x+23

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

symmetry. [2.4]

(x)=x 24 6x -2
(X 2 + 6x + 9)- 2-9
=(x+ 3)2 -11  standard form,

vertex ( 3, —11), axis of symmetry x = 3

Finding the maximum or minimum value. [2.4]
b -4
2a="2(1) =2

(2) = 2% -4(2)-8
4-8-8
-12
The minimum value of the function is —12.
Classifying the functions as even, odd or neither. [2.5]

f(x):x4-x2

Fex)= ()% (x)2=xx? =10
(x) is an even function.
f(x):x3-x
3

)= (0% (x)=-x % +x
3

=-(x -x)=-f(¥)
f (x) is an odd function.

f(x)=x-1

f(-x)=-x-11f(x) notan even function
(-x)=-x-11-f(x) notan odd function
neither
Identify the type of symmetry. [2.5]
a.(-y )2 =x+1

y 2 - X +1 symmetric with respect to x-axis
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b. -y =2(-x)% +3( 17. ¢ =1 (kD + 325

y = 2X 34 3x symmetric with respect to origin

v:3(-x\2-2

spect to y-axis
14.

19. Perform the operations. [2.6]

() (2 ) () 2
a(f-g)x =x -x+2- 2x-1=x -3x+3

b.(f-g)—z( ): 2 -2 42 72-27 4

= (8)(-5) = -40
c.(fg)®=f(g®)=f(20)-1)
—f (5)=5%5+2
=22

d.(g f)x ():g(f (x}:;z (X2-X+2) -1

=2x2 - 2x+3
20. Finding the difference quotient of the function. [2.6]

f(x)=x%+1
fx+h)-f(x)_(xxhP+1-(x +1)
—(—)—h B
_xrananZ1oda
- h
_2h+h? _h(2x+h)
h h

=2x+h
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Find the maximum area. [2.4] Evaluating the equation from part (a) at 89.
Using the formula for perimeter for three sides, y 7.98245614(89) 767.122807 57
P=2w+| 80=2x+y calories

= 80-2x Cumulative Review Exercises

Using the formula for area, A = xy . Then Determine the property for 3(a+b)=3(b +a) . [P.1]

Commutative Property of Addition
A(Xx) =x(80-2x)

6 .
A(X) = -2x 2 4 80x —, B are not rational numbers [P.1]
b __ 80 _ 20
— - Simplifying. [P.1]
2a2(-2)
3+ 4(2x -9)
= 80-2(20) = 40 3+ 8x -36
=20ftandy=40ft 8x -33
Evaluating the function, s(t ) = 5t . [2.6] Simplifying. [P.2]
. 2.3 2 4, _ 3.6 2 4
Average velocity = 53 2=§(g)3 = 5(9)-5(4) (-4xy 7)7 (-2x Ty T ) =(-64x Ty T)(-2x"y")
3-21 (-64)(-2)(x 5 2 yB+4y
= 45- 20 = 25 ft/sec 128 5 y10
5(2.5), -5(2 L
b. Average velocity = 5(2.9), 2 Simplifying. [P.2]
2.5-2 22 4 b 3 -2
_4a44p35 _4b  _
= 5(6.25)-5(4) — _4a b 4
05 M E 3 3 3p°
=31.25-20_ 22.5 ft/sec Simplifying. [P.3]
0.5
. _5(2.01)2 -5(2)2 (2x +3)(3x- 7) = 6x 2 - 5x - 21
¢. Average velocity = -
2 01-2 Simplifying. [P.5]
ﬂ%ﬂ X_2—+ 6x - 27 (x+9)(x -3) x4
20.2005- 20 =20.05 ft/sec 2 = =
0.01 X" -9 (x+3)(x-3)  xA
) Simplifying. [P.5]
a. Enter the data on your calculator. The technique for
- —4 _2 4(x - 1) 2(2x -1)
a T1-83 calculator is illustrated here. Press STAT. [2.7] . - ;
Ll L2 [l 3
CALL TESTS CENCIRET 2x-1 x-1 (2x-1)(x-1) (2x-1)(x-1)
o] S
Eifortal 3. 5| sn (2x - 1)(x-1)
J:Zartht e o
4:{1rLiszt go. 5| 3k _—
S:fetUpEditor EE = (2x-1)(x-1)
ELIT [AEA TE=T Solving for x. [1.1]
I:L-Yar Itats -
gig=Var Itats Linkegy 6- 2(2)( - 4) =14
3 :Med-Med y=ax+h
MELinRey fax+hi a=-7.9824 5614 6-4x+8=14
S:duadReq h=7R7.lCccal? Ax=0
bifubicRegy ré=. 805969575
FlduartReqg =-. 897758082k




y

7.98245614x 767.122807
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Solving for x. [1.3]

2-x-l:O

X=-(-1) (-1)" - 4(1)(-1)
2(1)

1 ifa=1 5
22

Solving for x. [1.3]
2x-D(x+3)=4

2x2+5x-3=4
2x2 +5x-7=0
2x+7)(x-1)=0

=- 2orx=1

3x+2y=15
3x=-2y+15
2
=- 3y+5
Solving for x. [1.4]

4-X2-2:0

Letu= x2.

uz-u—2=0
(u-2)(u+1)=0
u-2=0 oru+1=0
u=2 u=-1
x2=2 X" =-1
X =42 X= i
Solving for x. [1.5]
3x-1<5x+7
-2x<8
> -4
Finding the distance. [2.1]

distance = \/[—2- 2]2 +[-4- (-3)]2

Ve + ()2 = 1641

Ji7

Finding G(-2) . [2.2]

G(x)=2x3-4x-7

G(-2) = 2(-2)3 -4(-2)-7 = 2(-8)+8-7 = -15
Finding the equation of the line. [2.3]

Theslopeism=—-""=:1+3=2=-1
2222 42 —
The equationisy - (-3) = - — (x-2)
2

Solving a mixture problem. [1.1]
X

0.08 0 0.03

60 +

0.08(60) + Ox = 0.03(60 + X)
4.8 = 1.8+ 0.03x
= 0.03x

=X
100 ounces of water
Evaluating a quadratic function. [2.4]

2
h(x)=-0.002x - 0.03x + 8

h(39) = -0.002(39)° - 0.03(39) + 8 = 3.788 ft
Yes.

Finding the rate, or slope. [2.3]

0.04°F/min



