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P.1 Graphs and Models 1

P.1 Graphs and Models

Multiple Choice
Identify the choice that best completes the statement or answers the question.

1. Which of the following is the correct graph of ¥ = —+/ 2 — x4

a. d.

Ay

¥ -

&
B
.
o
.l
s
i
Lol
]
en-|
-
1
£
]
Lu
—
i
552
Lol —
$n
en-|

| Bl

L

.
]
il
i
il
o
o]
\‘:
P
Lo —
o]
Fal
.
tn]
.
i
i
.
i
il
ol
ba
Lo —
]
Pl

w -

© 2014 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license distributed
with a certain product or service or otherwise on a password-protected website for classroom use.



2 Chapter P: Preparation for Calculus

3

2. Which of the following is the correct graph of ¥ = x—x7?
a. Xy d.
5
4_
3_
2_
1_
x X
— T T 1 I i
2 3 4 )3 -5 3 4 5
o.d
-3
il
i
b. e.
AY AY
5} 5}
4 4]
3 3
2 2
1 1
X X
T S N T T T 1 T 1 1
-54-32-11_1231i5 -5 -321_12345
- o
-3 = E
- A
-5 -5
c.
AV
5_
4_
3_
2_
1_
X
P EEEDEEREY
=
-3
4]
-5

© 2014 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license distributed
with a certain product or service or otherwise on a password-protected website for classroom use.



3. Find all intercepts:
¥= x-x-12

x-intercepts: (4,0), (=3,0); y-intercepts: (0, #), (0, 3)
x-intercept: (12, 0); y-intercepts: (0, 4), (0, 3)
x-intercepts: (4, 0), (—3,0); y-intercept: (0, —12)
x-intercepts: (4, 0), (—=3,0); y-intercepts: (0, —12), (0, 12)
x-intercept: (=3, 0); y-intercept: (0, —12)

o0 op

4, Find all intercepts:

¥= [x+5j’u'4—x2

a. x-intercepts: (-5, 0), (-2, 0), (2, 0); y-intercepts: (0, 0), (0, 10)

b. x-intercepts: (-5, 0), (2, 0); y-intercept: (0, 10)

c. x-intercepts: (-5, 0), (2, 0); y-intercept: (0, —10)

d. x-intercepts: (-5, 0), (-2, 0), (2, 0); y-intercept: (0, 10)

e. x-intercepts: (-5, 0), (-2, 0), (2, 0); y-intercept: (0, —10)

- Test for symmetry with respect to each axis and to the origin.
x2y2 =3

a. symmetric with respect to the origin
b. symmetric with respect to the x-axis
c. symmetric with respect to the y-axis
d. no symmetry

e. A,B,andC

symmetric with respect to the origin
symmetric with respect to the y-axis
symmetric with respect to the x-axis
both B and C
no symmetry

oo o

6. Test for symmetry with respect to each axis and to the origin.

P.1 Graphs and Models

3
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4 Chapter P: Preparation for Calculus

7. Sketch the graph of the equation:
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P.1 Graphs and Models

8. Sketch the graph of the equation:
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6 Chapter P: Preparation for Calculus

9. Find the points of intersection of the graphs of the equations:
= y2 -3
y=x+1
v (2117
b (2.0)(12)
(-2 -1).(1 2)
d (2 -1).(-12)
¢ (-2-3)(-1.2)
10. The resistance y in ohms of 1000 feet of solid metal wire at [77%# can be
10,000
approximated by the model y = ——=— = 0.57, 5 = x = 100, where x is the diameter of the wire in
x
. . . . 10,000 ¢
mils (0.001 in). Use a graphing utility to graph the model ¥ = 2 -0.57 5 =x =100
a Ay d i Ay
4504 50
400 400+
350 350
300 300
250+ 250+
200+ 200+
150 150
100 100
Ef_ g ,,:— .
"0 10 20 30 40 50 60 70 80 90 100 "0 10 20 30 40 50 60 70 BO %0 100
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P.1 Graphs and Models
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11. The resistance y in ohms of 1000 feet of solid metal wire at [77%# can be
12,000
2

approximated by the model ¥ = —0.48, 5 £x £ 100, where x is the diameter of the wire in

mils (0.001 in). If the diameter of the wire is doubled, the resistance is changed by approximately
what factor? In determining your answer, you can ignore the constant —0.46.

a. 1
2
b. 1
5
c. 4
d 5
e. 1
4
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8 Chapter P: Preparation for Calculus

12. Test for symmetry with respect to each axis and to the origin.

y=xg—8

symmetric with respect to the origin
symmetric with respect to the y-axis
symmetric with respect to the x-axis
both B and C
no symmetry

oo o

13. Test for symmetry with respect to each axis and to the origin.

ly|-x=¢6

symmetric with respect to the origin
symmetric with respect to the x-axis
symmetric with respect to the y-axis
no symmetry

A,B,and C

opeoe

14. Find all intercepts:

yz =x'—25x

x-intercepts: (0,0), (5,0), (-5,0); y-intercept: (0, -25)
x-intercepts: (0,0), (5,0); y-intercept: (0, 0)
x-intercepts: (0,0), (5,0), (-5,0); y-intercept: (0, 0)
x-intercepts: (0,0), (5,0); y-intercept: (0, 5)
x-intercepts: (0,0), (5,0), (25,0); y-intercept: (0, 0)

oo o
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P.1 Graphs and Models 9

15. Sketch the graph of the equation:

3
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10 Chapter P: Preparation for Calculus

P.1 Graphs and Models
Answer Section

MULTIPLE CHOICE

1. ANS: B PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Identify the graph of a semicircle MSC: Skill

2. ANS: B PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Identify the graph of a cubic equation MSC: Skill

3. ANS: C PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Calculate the intercepts of an equation MSC: Skill

4. ANS: D PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Calculate the intercepts of an equation MSC: Skill

5. ANS: E PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Identify the type of symmetry of the graph of an equation MSC: Skill

6. ANS: A PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Identify the type of symmetry of the graph of an equation MSC: Skill

7. ANS: B PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Graph a quadratic equation in 'y MSC: Skill

8. ANS: D PTS: 1 DIF: Med REF: Section 0.1
OBJ: Graph an absolute value equation MSC: Skill

9. ANS: C PTS: 1 DIF: Med REF: Section 0.1
OBJ: Calculate the points of intersection of the graphs of equations MSC: Skill

10.  ANS: B PTS: 1 DIF: Med REF: Section 0.1
OBJ: Plot a rational model using the capabilities of a graphing utility MSC: Application
11.  ANS: E PTS: 1 DIF: Med REF: Section 0.1
OBJ: Interpret a rational model MSC: Application
12.  ANS: B PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Identify the type of symmetry of the graph of an equation MSC: Skill

13. ANS: B PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Identify the type of symmetry of the graph of an equation MSC: Skill

14.  ANS: C PTS: 1 DIF: Easy REF: Section 0.1
OBIJ: Calculate the intercepts of an equation MSC: Skill

15. ANS: D PTS: 1 DIF: Easy REF: Section 0.1
OBJ: Graph an equation iny MSC: Skill
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P.2 Linear Models and Rates of Change 11

P.2 Linear Models and Rates of Change

Multiple Choice
Identify the choice that best completes the statement or answers the question.

1. Estimate the slope of the line from the graph.
- Jll_\
d_/
3
2
1
o  FERES S, A "
5 -4 -3 1 33 4 5
a. 3
b. 1
3
c. 1
6
d 1
i
e. 6
. . . . 3
2. Sketch the line passing through the point (3, 4) with the slope ~3
a d.
g Ay A
F— 7
LR R
a4 A
3 7
24 2
14 1
= X
! ! ! ! I 1 [ T T T T T T T T
11_1234%&:? 1_:3_12345\\?
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12 Chapter P: Preparation for Calculus

b. e e A
7 =
GR &
5 5
- 4
2- 2-
1 .
3 +
Jo 1T 4 4 4% ¢ 1 40 1 2 3 4\ 5 8 71
7 1 2 4\( 6 7 2 \
C. s
=2
B
4
3]
2
14
X
N T T 3| T E| T | Rl
RIRE: 4 \-s 7
3. Find the slope of the line passing through the pair of points.
(-3.-6),(0,-11)
a 3
5
b. 5
3
c. 5
3
d o0
e. _3
5
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P.2 Linear Models and Rates of Change

1 & i1

4. Find the slope of the line passing through the points [_E . E] and [_E T ]
a. 63
b. -21
c. 42
d. 21
e. —42

5. If a line has slope # = —4 and passes through the point [4, &), through which of the
following points does the line also pass?
a. (1,200
b. (1, 12
c. (1,
d. (& -16)
e. (B —24)

6. A moving conveyor is built to rise 5 meters for every 7 meters of horizontal change.

Find the slope of the conveyor.

a. 0
b. 5
?
c. 7
5
d 7
5
e. 5
[ 7
7. A moving conveyor is built to rise 1 meter for every 5 meters of horizontal change.

Suppose the conveyor runs between two floors in a factory. Find the length of the conveyor if the
vertical distance between floors is 10 meters. Round your answer to the nearest meter.

a. 61 meters
b. 39 meters
c. 51 meters
d. 50 meters
e. 41 meters

13
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14  Chapter P: Preparation for Calculus

8. Find the slope of the line x + 3y = 15.
a. 1
3
b. 1
5
c. 1
5
d. |
15
e. 1
[
9 Find the y-intercept of the line x + 4y = &.
a. (0,24
b. (0, 4)
c. (0,8
d. (4,0
e. (2,0

10. Find an equation of the line that passes through the point \(7, 27 and has the slope m
that is undefined.

a. y=7

b. x=7

c. y=12

d z=12

e. ¥y=7Tx

11. Find an equation of the line that passes through the point ‘(—1 1, =9 and has the slope

g

.?:?3=§.

a. . _8, 8
Y=zt

b. —E:JrJrﬂ
e E

¢ y=§x+162

d. —Ex
=3

e ——Ex
¥=73
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P.2 Linear Models and Rates of Change 15

12. Find an equation of the line that passes through the points (18, — 7} and (-18, 23).

& ¥= —% -5
b. . %x— 2

¢ ¥ = % x+ 8

d ¥= —% X+8
e. 5 .

=%
. . . . i 70
13. Find an equation of the line that passes through the points 1T 11 and

[ ——

[
|
|M
—

—

Fl
a. 3 lx

=3
b y= é X+ 6
¢ ¥= %x+ 12
d ¥= %x— 12
© y= é x—1f

) . . X ¥
14. Use the result, “the line with intercepts ‘(a, III:| and (D,E:'j has the equation P + 7= 1,

@ = [, &= 07, to write an equation of the line with x-intercept: ‘( 8, D:] and y-intercept: I:III, T"J.

a. sx—"h—-8=10
b. Tx—8y+7=1
c. Bx+Ty+a=10
d Tx+dy+5h=10
e. Tx+dy-Si=10
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16 Chapter P: Preparation for Calculus

15. Sketch a graph of the equation y - & = 2{x +4).

a. d.
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P.2 Linear Models and Rates of Change 17

16. Write an equation of the line that passes through the given point and is perpendicular
to the given line.

Point Line
(—1,—?] x=6
a. y=7T
b. y=-7
c. ¥=-1
d x=-1
€. x=

17. Write an equation of the line that passes through the given point and is parallel to the
given line.

Point Line

(3-4) -2x-5y=9

a. —Zx—iSy=14
b. —Zx-Sy=123
c. Zx—-ty=14

d. —Z2x+5y=-26
e. 2x—lty=13

18. Write an equation of the line that passes through the point [—ﬁ, 4] and is

perpendicular to the line x+ 3y =5,

a. x—y+10=10
b. x-y+i=10
c. x+y—2=10
d x+y+10=10
e. x+y-5=10

. . : 55 .
19. Write an equation of the line that passes through the point [H . E] and is parallel to

the line 7x— 3y = 0.

a. Hhx—24y-54=1
b. Hhx+ 12y-55=10
c. Hbx—IBy+55=1
d. x+dy+55=1
e. Hx+dy—-55=10
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18 Chapter P: Preparation for Calculus

____20. A real estate office handles an apartment complex with 50 units. When the rent is

$ 800 per month, all 50 units are occupied. However, when the rent is m, the average number of
occupied units drops to 47. Assume that the relationship between the monthly rent LD and the demand
% is linear. Write a linear equation giving the demand x in terms of the rent 2.

& x=f505%—pj
b x=%§U5M+p)
“ x= % (15504 )
d x=f505m—pj
© x= % (1595-p)
21. A real estate office handles an apartment complex with 5[ units. When the rent is

$600 per month, all 50 units are occupied. However, when the rent is $6435, the average number of
occupied units drops to 47. Assume that the relationship between the monthly rent L.t? and the demand
x is linear. Predict the number of units occupied if the rent is raised to $6610.

a. 43 units
b. 54 units
c. 57 units
d. 49 units
e. 46 units
22, Find the distance between the point (—4, 7) and line }x —y— & =1 using the formula,
_ |Hx1 +By +C |
Duztance = for the distance between the point ‘(xl Y1 :l and the line
4?2
Ax+ By+ U= 1.

2

b 4.3

[N} ‘
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P.2 Linear Models and Rates of Change

23, Suppose that the dollar value of a product in[200% is $ 174 and the rate at which the
value of the product is expected to increase per year during the next |5 years is $ 7.50. Write a linear
equation that gives the dollar value ¥ of the product in terms of the year ¢. (Let ¢ = 0 represent [2000.)
Round the numerical values in your answer to one decimal place, where applicable.

F="15-159
F=-T75-114
F=-75+1714
F=75+114
F="75%-144

o a0 o

24, A company reimburses its sales representatives § 175 per day for lodging and meals
plus 45¢ per mile driven. Write a linear equation giving the daily cost ' to the company in terms oflx,
the number of miles driven. Round the numerical values in your answer to two decimal places, where
applicable.

a. U=-1Tix+45
b. '=045x+ 175
C. =-045x-175
d &=045x-175
e. O'=175x-45
25. A company reimburses its sales representatives $ 160 per day for lodging and meals

plus 42¢ per mile driven. How much does it cost the company if a sales representative drives 135
miles on a given day? Round your answer to the nearest cent.

a. 227.20
b. 216.70
c. 136.35
d. 161.35
e. 191.70

19
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20 Chapter P: Preparation for Calculus

P.2 Linear Models and Rates of Change
Answer Section

MULTIPLE CHOICE

1. ANS: E PTS: 1 DIF: Easy REF: Section 0.2
OBJ: Estimate the slope of a line from its graph MSC: Skill

2. ANS: D PTS: 1 DIF: Easy REF: Section 0.2
OBJ: Sketch the line passing through a point with specified slope MSC: Skill

3. ANS: B PTS: 1 DIF: Easy REF: Section 0.2
OBJ: Calculate the slope of a line passing through two points MSC: Skill

4. ANS: C PTS: 1 DIF: Med REF: Section 0.2
OBJ: Calculate the slope of a line passing through two points MSC: Skill

5. ANS: A PTS: 1 DIF: Med REF: Section 0.2
OBJ: Identify a point on a line with specified properties MSC: Skill

6. ANS: B PTS: 1 DIF: Easy REF: Section 0.2
MSC: Application

7. ANS: C PTS: 1 DIF: Med REF: Section 0.2
OBJ: Calculate slopes in applications MSC: Application
8. ANS: E PTS: 1 DIF: Med REF: Section 0.2
OBJ: Manipulate a linear equation to determine its slope MSC: Skill

9. ANS: A PTS: 1 DIF: Med REF: Section 0.2
OBJ: Manipulate a linear equation to determine its y-intercept MSC: Skill

10.  ANS: B PTS: 1 DIF: Easy REF: Section 0.2
OBJ: Write an equation of a line given a point on the line and its slope  MSC: Skill

11.  ANS: B PTS: 1 DIF: Easy REF: Section 0.2
OBJ: Write an equation of a line given a point on the line and its slope MSC: Skill

12.  ANS: D PTS: 1 DIF: Easy REF: Section 0.2
OBJ: Write an equation of a line given two points on the line MSC: Skill

13. ANS: E PTS: 1 DIF: Med REF: Section 0.2
OBJ: Write an equation of a line given two points on the line MSC: Skill

14.  ANS: E PTS: 1 DIF: Easy REF: Section 0.2
OBJ: Write an equation of a line given its x- and y-intercepts MSC: Skill

15. ANS: B PTS: 1 DIF: Med REF: Section 0.2
OBJ: Sketch the graph of a linear equation MSC: Skill

16.  ANS: C PTS: 1 DIF: Med REF: Section 0.2
OBJ: Write an equation of a line given a point on the line and a line to which it is
parallel/perpendicular MSC: Skill

17.  ANS: A PTS: 1 DIF: Med REF: Section 0.2
OBJ: Write an equation of a line given a point on the line and a line to which it is
parallel/perpendicular MSC: Skill

18.  ANS: A PTS: 1 DIF: Med REF: Section 0.2

OBJ: Write an equation of a line given a point on the line and a line to which it is perpendicular
MSC: Skill

19. ANS: A PTS: 1 DIF: Easy REF: Section 0.2
OBJ: Write an equation of a line given a point on the line and a line to which it is parallel
MSC: Skill
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OBJ:

21

OBJ:

22

OBJ:

23

OBJ:

24

OBI:

25

OBJ:

ANS: D PTS: 1 DIF:

Write linear equations in applications

ANS: E PTS: 1 DIF:

Evaluate linear equations in applications
ANS: C
Calculate the distance between a point and a line

ANS: D PTS: 1 DIF:

Write linear equations in applications

ANS: B PTS: 1 DIF:

Write linear equations in applications

ANS: B PTS: 1 DIF:

Evaluate linear equations in applications

PTS: 1 DIF:

P.2 Linear Models and Rates of Change

Med
Easy
Med
Easy
Easy

Easy

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

Section 0.2
Application
Section 0.2
Application
Section 0.2
Skill

Section 0.2
Application
Section 0.2
Application
Section 0.2
Application
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P.3 Functions and Their Graphs

Multiple Choice
Identify the choice that best completes the statement or answers the question.

1. Evaluate (if possible) the function fTx) = —fix— 5 atx = —2. Simplify the result.
a. —7
b. 17
c. 3
d 7
e. undefined

2. Evaluate (if possible) the function fTx) = ~Jx—5 at x = 9. Simplify the result.
a. 3
b. 2
C. jE
d. 4
¢. undefined

3. Evaluate (if possible) the function giz) = % i(z+ 2) at x = t— 6. Simplify the result.
a4 12— 144
b P-4 1 34— 144
1162 + 34— 144
do - 16 + 120 - 144
e. none of the above

x) - F9

4. Let f[x) = 14x + 8. Then simplify the expression % :
a. 15
b. 14
c. 19
d. 11
e. undefined
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P.3 Functions and Their Graphs 23

5 Let gix) = 1 Evaluate the expression M and then simplify the
E— ’ gV = fer15 P x+ 11 Pty
result.
& 2. x+15 —x-15
2x+ 100+ 15
booa v 15 4x-15
2x—100x+ 15
C x4+ 15 4x-15
2x+ 100+ 15)
Az fxr15-2-15
2x—100x+ 15
e. undefined
6. Find the domain and range of the function f{x) = x%—6.
a. domain: [-6, o)
range: [—f, o)
b. domain: [, £}
range: (—f, co)
c. domain: (—to, o)
range: (—f, co)
d. domain: (—eo, o)
range: [f, o)
e. domain: (—eo, co)
range: [—f, o)
7. Find the domain and range of the function g(fi = ~/¢— 10.

a. domain: [10, co)
range: ([, o)

b. domain: {10, o)
range: [0, o)

c. domain: [10, o)
range: (—co, o)

d. domain: [0, e}
range: [10, co)

e. none of the above
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24 Chapter P: Preparation for Calculus

11
X+ 67

8. Find the domain and range of the function %{x) =

a. domain: (—eo, — ) (=6, co)
range: (—co, o)

b. domain: (-, — @) (6, o)
range: (—co, 0w (0, co)

c. domain: {(—eo, — @] [-6, co)
range: (—eo, 0w (0, co)

d. domain: (—to, — )
range: ([, o)

e. domain: {—#, o)
range: ([, co)

9. Evaluate the function f{x) = {ZJH Lx<0 at f15).
dx+ 2 x=0

a. fisl=6

b. A5 =5

c. fisi=13

d. fis)=11

e. fsi=12

ix+ 2, x =0

S+ 6, x20

10. Determine the domain and range of the function F{x} = {

a. domain: (- )

range: (—eo, 2}~ [6, o]
b. domain: {—en, ca)

range: (—co, 21w [, co)
c. domain: (—eo, co)

range: (—eo, 2} (co, ]
d. domain: (—to, o)

range: (o, 2)1 (6, —co)
e. domain: {(—ez 3}

range: (—co, 2}~ [6, eo)

11. Determine whether y is a function of x.
¥ - Sxi =6
a. no
b. yes
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P.3 Functions and Their Graphs 25

12. Determine whether y is a function of x.
2
F-xt=3y+x
a. no
b. yes
13. Use the graph of ¥ = fix) given below to find the graph of the function y = flx + ).
A
6
5
4_
a2
2_
1
X
I T T T T T T T 1 T T T »
654321, 1234568
£
3]
.4
5]
-
a d.
Ay Ay
iy 6
5 5
. 4]
3- 3
2- / 4
1 = 1 .
I T T T 1 1 ] ] ] T T T I T T I T T ] ] T 1 T | Rl
6 -5 -4 1] 123 4568 65-4-3-21,1 123458
-2 2
3 3
] i
5+ -5
G- 5
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26 Chapter P: Preparation for Calculus

b. i e i
i 6
5 5
4 4|

X b
| P s P T . 2 T L R S i | R O N Y P T TR O S O T
55432-11_123‘f56 -5543211_1231556
2] .3
3 3]
4 4
-5 5
-5 B
C. Ay
6]
5|
4]

Wy -

i
n
]
da—
P

1=

1

g |
faa—]
]
]
]
]

14. Use the graph of ¥ = flx) given below to find the graph of the function ¥ = fTx) + 4.

Ay

L

i
n—]
'
S
'
L=3]
'
e
'
fax
4
1
]
o]
]
]
tn—
T
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a k5 d. P
T -
L 5|
;
3 ;’:
2_
14 X 1 X
e i o 5 e s - el ) S P e e [ e P B
6-5-4-3-2-0,] 123458 6 -5 -4 -8 ¢ Mg L 1 &
1o =2
=3 =3
L4 L4
=5 =5
-6 o
b. e.
Ay Ay
2 6
& 5]
51 e
4 3
3 |
24 1 .
14 %
> 65-43-2-1,| 1234586
ISR REE P! 65 1
Lo -2
Lo L3
~d— i
w5 -5
L L5

Ay

L kg

=2
ha]
]
]
tn-]
fs
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15. Given flx) = cosx and g(x) = x %, evaluate flgi2)).

— 2
a. 0
b. 1

2
. = sin(2)
d -1
© % cos(2)

16. Determine whether the function is even, odd, or neither.

Ax=x'(3-2°

a. odd
b. even
c. neither
17. Determine whether the function is even, odd, or neither.
Axi=xamix
a. even
b. odd
c. neither
18. Find the coordinates of a second point on the graph of a function fif the given point

]
[_E . E] is on the graph and the function is even.

.
(s3]
b

_&_g]
c _%j_g]
d g,_g]
e. %8]
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== 5] is on the graph and the function is odd.

E;

19.

P.3 Functions and Their Graphs

Find the coordinates of a second point on the graph of a function f'if the given point

20.

The horsepower H required to overcome wind drag on a certain automobile is

approximated by H(x) = 0.002x* + 0.005x - 0.027, 10 =x < 100 where x is the speed of the car in

miles per hour. Find /& [ﬁ] . Round the numerical values in your answer to five decimal places.

H

1

—_

%
1
2
1
2
1.1
%
1
1

—_

X

1

= 0.00150x% + 0.00455x - 0.02700

= 0.00150x% + 0.00165% — 0.00455

= 0.00165x% + 0.00150x - 0.02700

= 0.00165%% + 0.00455x - 0.02700

= 0.00455x° + 0.00165x - 0.02700

29
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30 Chapter P: Preparation for Calculus

21. An open box of maximum volume is to be made from a square piece of material 22
centimeters on a side by cutting equal squares from the corners and turning up the sides (see figure).
Write the volume V as a function of x, the length of the corner squares.

—
X

I I
I I
I I L
I I

| 22-2x
Fx— 22-2x —Mx
a. F=x(22-2x)°
b p=x+(22-27°
C. F=x'4(22-12x)
d p=x*22-20
e. V=x(22-2x)
22. An open box of maximum volume is to be made from a square piece of material 30l

centimeters on a side by cutting equal squares from the corners and turning up the sides(see figure).
What is the domain of the function ¥ = x(30 - 2:{)2.

Fwd

30= 2er1t

FXM—30-2x —Bxd

domain: 1 < x <o
domain: 30

domain: 0 < x < 15
domain: 0 < x < 30

domain: 15

oo o
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P.3 Functions and Their Graphs
Answer Section

1.
OBI:
2.
OBIJ:
3.
OBI:
4.
OBJ:
5.
OBJ:
6.
OBJ:
7.
OBIJ:
8.
OBJ:
9.
OBI:
10.
OBJ:
11.
OBJ:
12.
OBIJ:
13.
OBJ:
14.
OBI:
15.
OBI:
16.
OBJ:
17.
OBIJ:
18.
OBI:
19.
OBI:
20.
OBJ:
21.
OBI:
22.
OBIJ:

ANS: D PTS: 1 DIF:
Evaluate a function and simplify

ANS: B PTS: 1 DIF:
Evaluate a function and simplify

ANS: C PTS: 1 DIF:
Evaluate a function and simplify

ANS: B PTS: 1 DIF:
Simplify a difference quotient

ANS: A PTS: 1 DIF:
Simplify a difference quotient

ANS: E PTS: 1 DIF:
Identify the domain and range of a function
ANS: E PTS: 1 DIF:
Identify the domain and range of a function
ANS: B PTS: 1 DIF:
Identify the domain and range of a function
ANS: E PTS: 1 DIF:
Evaluate a piecewise function

ANS: B PTS: 1 DIF:
Identify the domain and range of a function
ANS: B PTS: 1 DIF:
Identify equations that are functions

ANS: B PTS: 1 DIF:
Identify equations that are functions

ANS: E PTS: 1 DIF:
Graph transformations of functions

ANS: A PTS: 1 DIF:
Graph transformations of functions

ANS: D PTS: 1 DIF:
Evaluate composite functions

ANS: C PTS: 1 DIF:
Identify the type of symmetry of the graph of a function
ANS: A PTS: 1 DIF:
Identify the type of symmetry of the graph of a function
ANS: E PTS: 1 DIF:
Identify points on a graph using symmetry

ANS: B PTS: 1 DIF:
Identify points on a graph using symmetry

ANS: D PTS: 1 DIF:
Apply composite functions

ANS: A PTS: 1 DIF:
Create functions in applications

ANS: C PTS: 1 DIF:

Identify domains in applications

P.3 Functions and Their Graphs

Easy
Easy
Easy
Med
Med
Easy
Easy
Easy
Easy
Easy
Easy
Easy
Easy
Med
Easy
Easy
Easy
Easy
Easy
Med
Med

Med

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

REF:

MSC:

Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Skill
Section 0.3
Application
Section 0.3
Application
Section 0.3
Application
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32 Chapter P: Preparation for Calculus

P.4 Fitting Models to Data

Multiple Choice
Identify the choice that best completes the statement or answers the question.
Determine which type of function would be most appropriate to fit the given data.

L.

*
*
L
*
*
g
e
*
*
L
*
g
e
&*
*
L ]
*
*
*
*

Hy

Poesceser?

exponential
linear

quadratic
no relationship

trigonometric

o a0 o
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P.4 Fitting Models to Data 33

Which function below would be most appropriate model for the given data?

X

no apparent relationship between x and y

4

trigonometric

quadratic
linear

3.

L}

Hooke's Law states that the force F required to compress or stretch a spring (within

its elastic limits) is proportional to the distance d that the spring is compressed or stretched from its
original length. That is, &= k& where k is a measure of the stiffness of the spring and is called the
spring constant. The table shows the elongation d in centimeters of a spring when a force of '
newtons is applied. Use the regression capabilities of a graphing utility to find a linear model for the

data. Round the numerical values in your answer to three decimal places.

A 20|40 | a0 | 80 | 100
d | 19|38 57| 76|95
a. d=06875F
b. d=0118F
c. &=0112F
d. &=00957
€. d=029057
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34 Chapter P: Preparation for Calculus

4. Hooke's Law states that the force F required to compress or stretch a spring (within
its elastic limits) is proportional to the distance d that the spring is compressed or stretched from its
original length. That is, &' = k& where k is a measure of the stiffness of the spring and is called the
spring constant. The table shows the elongation d in centimeters of a spring when a force of '
newtons is applied. Use a graphing utility to plot the data and graph the linear model.

F| 20 | 40 | &0 | &0 | 100
d | 13126395265

a d.
Ad A d
10 10
it 8-
GR 6]
4 4
24 a4
L F
0 D 40 60 BOD 100 0 20 40 60 B0 100
b. e.
A d bod
10 10}
i A
6 6
£ — 4]
24 el
F F
T T T I T T T B
0 20 40 G0 BO 10D 0 20 40 60 B0 100
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0 20 40 60 80 100

5. Hooke's Law states that the force F required to compress or stretch a spring (within
its elastic limits) is proportional to the distance d that the spring is compressed or stretched from its
original length. That is, # = kd where k is a measure of the stiffness of the spring and is called the
spring constant. The table shows the elongation d in centimeters of a spring when a force of ¥’
newtons is applied. Use the model & = [0.055 F to estimate the elongation of the spring when a force
of 55 newtons is applied. Round your answer to two decimal places.

F| 20 | 40 | &0 | &0 | 100
d | 17134516885

8.08 cm
6.38 cm
4.68 cm
2.98 cm
9.78 cm

opeoe

6. In an experiment, students measured the speed s (in meters per second) of a falling
object 7 seconds after it was released. The results are shown in the table below. Use the regression
capabilities of a graphing utility to find a linear model for the data. Round all numerical values in
your answer to one decimal place.

¢ 0 1 2 3 4
| 0130|214 | 31.2 | 41.4

a. r=101¢+1.2
b. s=30t-12
c. r=12t+101
d. s=101t+310
e. r=12t-310
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7. In an experiment, students measured the speed s (in meters per second) of a falling
object ¢ seconds after it was released. The results are shown in the table below. Use the regression
capabilities of a graphing utility to find a linear model for the data. Round all numerical values in
your answer to one decimal place.

g | 040 454 | 5382 | 654

a d.
ao] S ao] S
&0 &0 .
L ]
40— - 40— -
L ]
204 204
¥ 0 3 1 4 &t R 3 3§ § it
20 =20~
b. e
a0 E-i}—ks
80 B
A 40
204 * 20
- I T T T T |
o 1 2 3 4 §f 1 ! 32 3 4 4%
-2 -20-
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P.4 Fitting Models to Data 37

In an experiment, students measured the speed s (in meters per second) of a falling
object 7 seconds after it was released. The results are shown in the table below. Use the model
5 =11.5t+4.5 to estimate the speed of the object after 1.5 seconds. Round your answer to two

decimal places.
¢ |0 1 P 3 4
s | 0| 220|304 | 402|504

©po ow

9.

your answer to two decimal places, where applicable.

21.05 meters/second
20.95 meters/second
24.25 meters/second
23.55 meters/second
22.65 meters/second

Students in a lab measured the breaking strength S (in pounds) of wood 2 inches
thick, x inches high, and 12 inches long. The results are shown in the table below. Use the regression
capabilities of a graphing utility to fit a quadratic model to the data. Round the numerical values in

x| 4 f 8 10 12
5| 2422 | 5512 | 10,362 | 16,302 | 23,912

a. S= 170.89x% — 209 79x + 724

b, 5= 180.89x% - 205.79x + 324

C. 5= 190.8%x" + 201 79x+ 331

d. 5- 170.89x° — 209 79x + 327

. 5= 180.89x° + 203.79x— 331
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10. Students in a lab measured the breaking strength S (in pounds) of wood 2 inches
thick, x inches high, and 12 inches long. The results are shown in the table below. Use a graphing
utility to plot the data and graph the quadratic model.

x 4 i 8 10 12
S| 2370 | 4460 | 13,310 | 15,250 | 29, 340

a &S d ﬂﬂnﬂ"-.-s
3000 30000+
W
[~ a"n
25000 SO00
OO0
20000 0000
150001 15000}
5000
P—
D0 Ly
0000
-
BN ]
B U
L]
X - x
L s e
D 2 4 & 8 10 12 14 o2 g 8 10 12 1
b Iy c. [
35000 £ 30000
SR DE000
25000 —
20000
jECL LI
RECL LI "‘
1 D00
10000
S
5000
5000 “
L)
X o b
a T T T > - T T T T T T [
0 2 4 B B 10 12 14 o 2 4 B B 10 12 14
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Students in a lab measured the breaking strength S (in pounds) of wood 2 inches
thick, x inches high, and 12 inches long. The results are shown in the table below. Use the model

S= 180.89}:2 — 205.79x + 234 to approximate the breaking strength when [x = 2. Round your answer
to two decimal places.

x 4

i

10

12

& | 2382

5473

10,322

14, 262

23,872

oo o

12.

595.98 pounds
390.19 pounds
957.76 pounds
801.77 pounds
751.97 pounds

A V8 car engine is coupled to a dynamometer and the horsepower y is measured at
different engine speeds x (in thousands of revolutions per minute). The results are shown in the table
below. Use the regression capabilities of a graphing utility to find a cubic model for the data. Round
the numerical values in your answer to three decimal places, where applicable.

x| 1] 2| 3] 4|5 |6
y | 64| 109 | 164 | 224 | 249 | 269
& y=-1.608x" - 14.583x" + 13.389x - 37
b y——1706x" - 14.583x" - 16.389x + 34
C. y=1.806x" +11.583%" + 16.389x— 41
d y= —1.806x" + 14.583%° + 16.389x + 34

€ y=1608x" +11.583x" — 19,3895+ 41
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13. A V8 car engine is coupled to a dynamometer and the horsepower y is measured at
different engine speeds x (in thousands of revolutions per minute). The results are shown in the table
below. Use a graphing utility to plot the data and graph the cubic model.

¥o| 110 | 155 | 210 | 270 | 295 | 315

a Ay d. [
300+ 400+
3004
W
00
i
00
i
00
1004
X X
. T T T T T T T 0 T T T T T T R
1 2 3 < 5 G ¥ 2 3 L 5 G 7
b A [§] A
400+ 300
300+ .
200
200
00
P
00
ey
L0 iy
[
X H
- 0y -
o T T T T T T = v T T T T T T T
1 3 3 & 7 2 3 L 5 L i
C. A
400
200
]
200
00
1=
00
X
u T T T T T T T
1 2 3 B 5 G i
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14. A V8 car engine is coupled to a dynamometer and the horsepower y is measured at
different engine speeds x (in thousands of revolutions per minute). The results are shown in the table

below. Use the model y = —1.806% + 14.58x% + 16,47+ 30 to approximate the horsepower when the
engine is running at 5500 revolutions per minute. Round your answer to two decimal places.

|1 2 3 4 5 fi
¥ | 60 | 105 | 160 | 220 | 245 | 245

260.77 hp
262.73 hp
262.36 hp
261.38 hp
261.91 hp

opoos

15. The motion of an oscillating weight suspended by a spring was measured by a motion
detector. The data collected and the approximate maximum (positive and negative) displacements
from equilibrium are shown in the figure. The displacement is measured in centimeters, and the time
is measured in seconds. Take 4(0.133,2.49) and B(0.343,1.78). Approximate the amplitude and
period of the oscillations.

L
] A
aty aly
L - L] -
-‘..- o..
1 s I':
B
L et
| | | | | I | | |
0.2 04 0.6 0.8
=

Amplitude = 0.335. Period = 4.3.
Amplitude = 0.71. Period = 2.1.
Amplitude = 0.355. Period = 4.2.
Amplitude = 4.2. Period = 0.355.
e. Amplitude = 2.1. Period =0.71.

go o
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P.4 Fitting Models to Data
Answer Section

MULTIPLE CHOICE

1. ANS: A PTS: 1 DIF: Easy REF: Section 0.4
OBJ: Identify the most appropriate function for a scatter plot MSC: Skill
2. ANS: D PTS: 1 DIF: Easy REF: Section 0.4
OBJ: Identify the most appropriate function for a scatter plot MSC: Skill
3 ANS: D PTS: 1 DIF: Easy REF: Section 0.4

OBJ: Write a linear model for data using the regression capabilities of a graphing utility
MSC: Application

4. ANS: D PTS: 1 DIF: Easy REF: Section 0.4
OBJ: Plot data points and the graph of a linear model MSC: Application
5. ANS: C PTS: 1 DIF: Easy REF: Section 0.4
OBIJ: Evaluate linear models in applications MSC: Application
6 ANS: A PTS: 1 DIF: Easy REF: Section 0.4

OBJ: Write a linear model for data using the regression capabilities of a graphing utility
MSC: Application

7. ANS: C PTS: 1 DIF: Easy REF: Section 0.4
OBJ: Plot data points and the graph of a linear model MSC: Application
8. ANS: E PTS: 1 DIF: Easy REF: Section 0.4
OBJ: Evaluate linear models in applications MSC: Application
9 ANS: B PTS: 1 DIF: Med REF: Section 0.4

OBJ: Write a quadratic model for data using the regression capabilities of a graphing utility
MSC: Application

10.  ANS: B PTS: 1 DIF: Med REF: Section 0.4
OBJ: Plot data points and the graph of a quadratic model MSC: Application
11.  ANS: A PTS: 1 DIF: Med REF: Section 0.4
OBJ: Evaluate quadratic models in applications MSC: Application
12.  ANS: D PTS: 1 DIF: Med REF: Section 0.4
OBIJ: Evaluate cubic models in applications MSC: Application
13. ANS: D PTS: 1 DIF: Med REF: Section 0.4
OBIJ: Plot data points and the graph of a cubic model MSC: Application
14.  ANS: A PTS: 1 DIF: Med REF: Section 0.4

OBJ: Write a cubic model for data using the regression capabilities of a graphing utility

MSC: Application

15. ANS: C PTS: 1 DIF: Easy REF: Section 0.4
OBJ: Fit a trigonometric model to a real-life data set. MSC: Application
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1.1 A Preview of Calculus

1.1 A Preview of Calculus

Multiple Choice
Identify the choice that best completes the statement or answers the question.

1. Decide whether the following problem can be solved using precalculus, or whether
calculus is required. If the problem can be solved using precalculus, solve it. If the problem seems to
require calculus, use a graphical or numerical approach to estimate the solution.

Find the distance traveled in 16 seconds by an object traveling at a constant velocity of 20 feet per
second.

calculus, 320 ft
calculus, 340 ft
precalculus, 320 ft
calculus, 640 ft
precalculus, 640 ft

o a0 o

2. Decide whether the following problem can be solved using precalculus, or whether
calculus is required. If the problem can be solved using precalculus, solve it. If the problem seems to
require calculus, use a graphical or numerical approach to estimate the solution.

Find the distance traveled in 20 seconds by an object moving with a velocity of MI] = & +fcost feet
per second.

calculus, 162.4485 ft
precalculus, 163.7985 ft
calculus, 165.4777 ft
precalculus, 165.4777 ft
precalculus, 162.4485 ft

oo op

3. Decide whether the following problem can be solved using precalculus, or whether
calculus is required. If the problem can be solved using precalculus, solve it. If the problem seems to
require calculus, use a graphical or numerical approach to estimate the solution.

A cyclist is riding on a path whose elevation is modeled by the function f{x) = 0.05 [ léx - xz] where

x and ﬂ:le are measured in miles. Find the rate of change of elevation when x = 4.

43
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44 Chapter 1: Limits and Their Properties

F=rn

precalculus, 0.08
calculus, 0.2
calculus, 0.64
calculus, 0.08
precalculus, 0.2

o a0 o

4. Decide whether the following problem can be solved using precalculus, or whether
calculus is required. If the problem can be solved using precalculus, solve it. If the problem seems to
require calculus, use a graphical or numerical approach to estimate the solution.

A cyclist is riding on a path whose elevation is modeled by the function f{x) = 0.2x where x and
Ax ) are measured in miles. Find the rate of change of elevation when x = 5.

y=rfix]
Ay
9|
A
7
i
5
A
3]
2]
1
X
T 1T T T 1 1 1 T T T 1*
Al 123 458 7 88101

calculus, 2
precalculus, 0.2
calculus, 0.2
precalculus, 2
precalculus, 0.45

oo o
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1.1 A Preview of Calculus 45

5. Decide whether the following problem can be solved using precalculus, or whether
calculus is required. If the problem can be solved using precalculus, solve it. If the problem seems to
require calculus, use a graphical or numerical approach to estimate the solution.

Find the area of the shaded region bounded by the triangle with vertices (0,0), (8,9), (17,0).

- y=7lx]

X

P T
131415161718

[~
Pra—
]
]
n-]
fa
ol
[
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=
=
=
E_

precalculus , 153
calculus , 229.5
precalculus , 76.5
precalculus , 229.5
calculus , 153

oo op

6. Decide whether the following problem can be solved using precalculus, or whether
calculus is required. If the problem can be solved using precalculus, solve it. If the problem seems to
require calculus, use a graphical or numerical approach to estimate the solution.

Find the area of the shaded region.

»=fix)

Ay

Il

W -

a. calculus, 11
b. precalculus, 11
c. precalculus, 13
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46 Chapter 1: Limits and Their Properties

d. calculus, 16
e. precalculus, 16

Y A Consider the function f[x:l = 'VG and the point P@, 2} on the graph of /. Graph f
and the secant line passing through P(-’-L 2} and Q(x, f[x:l ) forL‘: =i,

a. d.
A
A &
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._'___,_...-
] X X
40 1 2 3 4 35 & 40 1 2 3 4 5 6
Bl =2
b. e
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24 27
X X
Yw 1 & 3 ¥ § & Yo 1 4 § § § &
-2 -2
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