Reading Strategy: Read and interpret

It is essential that as you read through each lesson of the textbook, you can interpret
mathematical symbols.

Common Math Symbols

You must be able to translate symbols into words . ..

ath Symﬁmﬁ%

Using ‘Symbols

Using Words

3(%2-) — 1 =21 | Three times the quotient of x and 12, minus 1 eguals 21.
25x +6 =17 Twenty-five times x plus 6 is greater than or eqgual to 17.
x| > 14 The absolute value of x is greater than 14.
\/ZS_O-i—_)? < 40 | The square root of the sum of 60 and x is less than or equal to 40.
... and words into symbols.
Using Words Using Symbols

The height of the shed is at least 9 feet. ! h=9ft
The distance is at meost orie tenth of a mile. d < 0.1 mi
The silo contains more than 600 cubic feet of corn, ¢ > 600 ft*

Translate the symbols into words.

1. x<vV10

Translate the words into symbols.
5. There are less than 15 seconds remaining. 6. The tax rate is 8.25 percent of the cost.

7. Ann counted over 100 pennies. 8. Joe can spend at least $22 but no more

2. |x|+2>45 3. 5<x<8 4. —6— ~x=—32

than $30.
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As seen in Example 1, some graphs are connected lines or curves called continuous
graphs . Some graphs are only distinct points. These are called discrete graphs.

The graph on theme-park attendance is an Themne Park Attendance
example of a discrete graph. It consists of distinct
points because each year is distinct and people o

are counted in whole numbers only. The values
between the whole numbers are not included,

since they have no meaning for the situation.

EXAMPLE 2

Years

Sketching Graphs for Situations

Sketch a graph for each situation. Tell whether the graph is continuous
or discrete.

A Simon is selling candles to raise money for the school dance. For each

candle he sells, the school will get $2.50. He has 10 candles that he can sell.

Simon’s Earnings

@
= 25
; 20 o° The amaount earned {y-axis) increases
2
£ 15 W ® by $2.50 for each candie Simon sedls
‘2 10 o ® (e-axis),
3 5 o Since Simon can only sell whole numbers
<E£ L of candles, the graph is 11 distinct
012345678910 e
points.
Candiles sold
The graph is discrete.

Angelique’s heart rate is being monitored while she exercises on a
treadmill. While walking, her heart rate remains the same. As she
increases her pace, her heart rate rises at a steady rate. When she
begins to run, her heart rate increases more rapidly and then remains
high while she runs. As she decreases her pace, her heart rate slows
down and returns to her normal rate.

As time passes during her workout (moving left to right along the x-axis),
her heart rate (y-axis) does the following:

¢ remains the same, Angelique’s Heart Rate
» rises at a steady rate, y
e increases more rapidiy

(steeper than previous segment),
¢ remains high,
e sjows down,

Heart rate

e and then returns to her #

The graph is continuous. Time

Ciiﬁtii : Sketch a graph for each situation. Tell whether the graph is

out!. continuous or discrete.

2a. Jamie is taking an 8-week keyboarding class. At the end of
each week, she takes a test to find the number of words she
can type per minute. She improves each week.

2b. Henry begins to drain a water tank by opening a valve. Then
he opens another valve. Then he closes the first valve. He
leaves the second valve open until the tank is empty.
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SEE EXAMPLE %
p. 234

et

SEE EXAMPLE 2
p. 235

Gamonss

KEYWORD: MA7 Parent }

G } PRAC

Vocabulary Apply the vocabulary from this lesson to answer each question.
1 A ? graph is made of connected lines or curves. (continuous or discrete)
2. A ? graph is made of only distinct points. (continuous or discrete)

Choose the graph that best represents each situation.

3. A person alternates between running and walking.

4. A person gradually speeds up to a constant running pace.

5.

A person walks, gradually speeds up to a run, and then slows back
down to a walk.

Graph A Graph B Graph C
e kel k=]
[} 1] [
@ [} @
Q. [=3 o
W 1%21 W
Time Time Time

. Maxine is buying extra pages for her photo album. Each page holds exactly 8

photos. Sketch a graph to show the maximum number of photos she can add
to her album if she buys 1, 2, 3, or 4 extra pages. Tell whether the graph is
continuous or discrete.

SEE EXAMPLE 3 Write a possible situation for each graph.
p. 236

For See

_ Exercises _Example
[
- 14-16 3

Skills Practicep. 510
Application:Practice p. 531

7.

4 8. 9.
@
v @
° E o e
& = 5 e
Q. [7] — &
(%) X 8 -]
@
@
Time Age Servings

Choose the graph that best represents each situation.

10.

11.
12.

A flag is raised up a flagpole quickly at the beginning and then more slowly
near the top.

A flag is raised up a flagpole in a jerky motion, using a hand-over-hand method.

A flag is raised up a flagpole at a constant rate of speed.

Graph A Graph B Graph C

Height of flag
Height of flag
Height of flag

Time Time Time
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Test Prep NN ?
- 23. Which situation would NOT be represented by a distinct graph?
(A Amount of money earned based on the number of cereal bars sold
Number of visitors to a grocery store per day for one week
© The amount of iced tea in a pitcher at a restaurant during the lunch hour

(B The total cost of buying 1, 2, or 3 CDs at the music store

24. Which situation is best represented by the graph?
(E> A snowboarder starts at the bottom of the hill
and takes a ski lift to the top.
@ A cruise boat travels at a steady pace from the
port to its destination.
(> An object falls from the top of a building and gains Time
speed at a rapid pace before hitting the ground.

(D A marathon runner starts at a steady pace and then runs faster at the end of
the race before stopping at the finish line.

Speed

25. Short Response Marla participates in a triathlon consisting of swimming, biking,
and running. Would a graph of Marla’s speed during the triathlon be a continuous
graph or a distinct graph? Explain.

CHALLENGE ARD EXTERND
Pictured are three vases and graphs representing the height of water as it is poured
into each of the vases at a constant rate. Match each vase with the correct graph.

26.

Height
Height

Time Time Time
SERE REVIEW
Evaluate each expression. (Lesson 7-4) ,
29, —2° 30. 4* 31. (é—)

Generate ordered pairs for each function for x = —2, —1, 0, 1, and 2. Graph the
ordered pairs and describe the pattern. {Lesson 7-8)

32, y=x-—2 33, 2x+y=1 34, y=|x-1| 35, y=x*+2

Write and solve an equation to represent each relationship. {Lesson 2-1)

36. A number increased by 11 is equal to 3. 37. Fiveless thana number is equal to —2.
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EXAMPLE 2 Finding the Domain and Range of a Relation

Give the domain and range of the relation.

S e BE e e by ST . .
§ Al X-vanies Trom

%, inclusive,

The range is all y-values from
X 2 through 4, inclusive.

5
4 5
3_ / 4"‘ 3
2 3,_/}
1T 24

1

6 X Y
5 < 1 1
2 }‘ 4 4
1 8 1

A function is a special type of relation that pairs each domain value with
exactly one range value.

EXAMPLE 3 identifying Functions

Give the domain and range of each relation. Tell whether the relation is a
function. Explain.

A Field Trip
Students x Buses y

75 2

68 2
125 3

D: {?’E}?, 68, u%} Fven though 2 appears twice in the table, itis written
; ., only once when writing the range.
. ! R: {z, 3} €
When there is a

finite number of |
values in a domain or |
range, list the values |
inside braces.

This relation is a function. Each domain value is paired with exactly
one range value.

Use the arrows to determine which domain
values correspond to each range value.

D: {/ 9, 12, :zif;}
R: {-7, -1, a}

This relation is not a function. Each domain value does not have
exactly one range value. The domain value 7 is paired with the range
values —1 and 0.

4-2 Relations and Functions  24%




SEE EXAMPLE 1

p. 240

SEE EXAMPLE 2

p. 241

Vocabulary Apply the vocabulary from this lesson to answer each question.

1. Use a mapping diagram to show a relation that is not a function.

2. The set of x-values for a relation is also called the __2 . (domain or range)

Express each relation as a table, as a graph, and as a mapping diagram.

3. {4 2)}
5. {(~1,1), (=3,3), (5,=5), (-7, 7}

Give the domain and range of each relation.

6. {(0,0),(2,-4) (2 ~2)}

o e )

7. {(=5.7). (0,0, (2, -8), (5, —20)}

9.

51286
25 4 18136

X

SEE EXAMPLE
p. 241

~ is a function. Explain.

1. {(1,3), (1,0), (1, -2), (1, 8)}

13.

-2

-1

0

1

2

1

1

1

1

1

8. {(1,2),(2.4), (3,6), (4,8), (5 10)}

10.

- NWw R u

0 12345

3 WMiulti-Step Give the domain and range of each relation. Tell whether the relation

12. {(-2,1),(~1,2), (0,3), (1, 4)}

PRACTICE AR LERW SO

Express each relation as a table, as a graph, and as a mapping diagram.

Exerdises Drample 1. {(~2 ~4), (=1, =1), (0,0), (1, =1). (2, ~4)}
15-16 1
T2 e {2 ) eafzeg)

19-20 3

=it kil

Skills Practice:p. S10

Application Practice.p. 531 447 X y
T 4 4

j2_. PR
g e 5 5

s St s et e e

0} ..2.. 4. 6 | 6
RS -
8 8

Give the domain and range of each relation.

4-2 Relations and Functions
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29. This problem will prepare you for the Multi-Step

MOLTI-STEP

Filling Pool with Water |
- B Test Prep on page 264. R m—— e
) e a. The graph shows the amount of water being 700 — A
pumped into a pool over a 5-hour time period. = 600 :
Find the domain and range. & 500 . / =
b. Does the graph represent a function? Explain. % 400 '
¢. Give the time and volume as ordered pairs at 2 § ;gg i |
hours and at 3 hours 30 minutes. a0 1
100 7 ‘ . |
0 " "
12 3 4

Time (h)

30. J/FERROR ANALYSISZ#/ When asked whether the relation {(—4, 16), (~2, 4),
(0,0), (2, 4)} is a function, a student stated that the relation is not a function

because 4 appears twice. What error did the student make? How would you explain
to the student why this relation is a function?

s 31. Write About It Describe a real-world situation for a relation that is NOT a
function. Create a mapping diagram to show why the relation is not a function.

. Which of the following relations is NOT a function?
{6.2.(-12. (32, (52}  © [x[3[5 7

33. Which is NOT a correct way to describe the function {(—3, 2),(1,8),
(=1.5), 3, 1)}

(H Domain: {3, 1, =1, 3}
Range: {2, 8,5, 11}

@ D% Ty
,;;2__

3. - % X _3 2

o e 8 S

T Lo 1 8

1 3 1
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2 " ,
i-Line Test
The vertical-line test can be used to visually determine whether
a graphed relation is a function.
€} Look at the values in Table 1. Is every x-value paired with exactly one Table 1
y-value? If not, what x-value(s) are paired with more than one y-value?
X Yy
Is the relation a function? Explain. -2 l-5
Graph the points from the Table 1. Draw a vertical line through each point L
of the graph. Does any vertical line touch more than one point? 0 |~1
1 1
2 3
3 5
Look at the values in Table 2. Is every x-value paired with exactly one
. . Tabie 2
y-value? If not, what x-value(s) are paired with more than one y-value?
X y
Is the relation a function? Explain. > |-3
Graph the points from the Table 2. Draw a vertical line through each point T4
of the graph. Does any vertical line touch more than one point? 0 5
What is the x-value of the two points that are on the same vertical line? Is ! 2
that x-value paired with more than one y-value? 2 3
. s . . : . 3 5
Write a statement describing how to use a vertical line to tell if a relation
is a function. This is called the vertical-line test.
Why does the vertical-line test work?
Use the vertical-line test to determine whether each relation is a function. If a
relation is not a function, list two ordered pairs that show the same x-value with
two different y-values.
1. 2. | ’ A 3. 2
2T 2.4
I ﬁwwlﬂ
2 X
-4 4 —4 -2 9] 2 4
o1 \\‘\—\%
i e \
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Dbjectives
Identify independent and
dependent variables.

Write an equation in
function notation and
evaluate a function for
given input values.

Vocabulary
independent variable
dependent variable
function rule
function notation

EXAMPLE

Writing Functions

Why learn this?
| You can use a function rule to calculate
how much money you will earn for
working specific amounts of time.

Suppose Tasha baby-sits and charges $5 per hour.

Time Worked (h} x 1 2 3 4
10 | 15 | 20

Amount Earned ($) y 5

The amount of money Tasha earns is $5 times
the number of hours she works. Write an
equation using two different variables to
show this relationship.

Amount earned is $5 times the number of hours worked.

(S P LI AL — j

Tasha can use this equation to find how much money she will earn for any
number of hours she works.

’E Using a Table to Write an Equation

Determine a relationship between the x- and y-values. Write an equation.

x ¢ 1) 21 3 1.4
y -2 -1 0

Step 1 List possible relationships between the first x- and y-values.
1-3=-2o0r1(=2)=-2

Step 2 Determine if one relationship works for the remaining values.

2—-3=-1v 2(—2)# —-1x
3-3=0v 3(—2)#0x
4—-3=1v 4(—2) £ 1x

The first relationship works. The value of y is 3 less than x.
Step 3 Write an equation.

y=x-3 The value of yis 3 less than x.

1. Determine a relationship between the x- and y-values in the
relation {(1, 3),(2,6),(3,9), (4, 12)}. Write an equation.

The equation in Example 1 describes a function because for each x-value (input),
there is only one y-value (output).
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Identify the independent and dependent variables. Write an equation in
function notation for each situation.

EB The admission fee to a local carnival is $8. Each ride costs $1.50.
The total cost depends on the numbes idden, plus $8.
Dependent: total cost ~ Independent: numibe
Let r represent the number of rides ridden.
The function for the total cost of the carnival is f(r) = 1.50r + 8.

Identify the independent and dependent variables. Write an
12 equation in function notation for each situation.

3a. Steven buys lettuce that costs $1.69/1b.

3b. An amusement park charges a $6.00 parking fee plus $29.99
per person.

‘ nput
You can think of a function as an input-output{ @ o
machine. For Tasha'’s earnings, f(xx) = 5z, if you
input a value x, the output is 5x.

If Tasha wanted to know how much money
she would earn by working 6 hours, she could
input 6 for x and find the output. This is called
evaluating the function.

EXAMPLE Evaluating Functions

Evaluate each function for the given input values.
A For f(x) = 5x, find f(x) when x = 6 and when x = 7.5.

flx) = 5x fx) = 5%
f(6) =5(6) Substitute 6 forx.  f(7.5) =5(7.5)  Substitute 7.5 for x.
] - = 30 Simplify. =375 Simplify.
Functions can be ‘: ‘
named with any B For g(r) = 2.30¢ + 10, find g(f) when t = 2 and when t = —5.
letter; f, g, and h are ‘ Y = 2.30f + 10 ) = 2,30 + 10
the most common. g(l) - + g( ) =2. +
You read (6) as “f g(2) =2.30(2) + 10 g(—5) = 2.30(~5) + 10
of 6,” and g(2) as "g = 4.6+ 10 =115+ 10
of 2. ~ 146 =15

;C For h(x) = -1—x — 3, find h{x) when x = 12 and when x = —8.

hx) = —x ~3 h(x) = —%x ~3
n(12) = %(12) —3 n(—8) = %(Ma) -3
=3 =7

HE%K FEvaluate each function for the given input values.
‘ * 4a. For h(c) = 2¢ — 1, find h(c) whenc=1landc= —

4b. For g(r) = —l + 1, find g(t) when ¢ = —24 and ¢ = 400.
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SEE EXAMPLE

p.249 |

SEE EXAMPLE |

p. 250

SEE EXAMPLE

p.250 |

SEE EXAMPLE 4

p. 251

SEE EXAMPLE
p. 252

2

3

5

For See
_ Exercises Example
et S
C15-16 2
1719 3
L 20-22 4

23 5

Skills Practice p. S10

Application'Practice p. 531

b

L

e

R

e BN O

( KEYWORD: MA7 43

{_ KEYWORD: MA7 Parent }

Vocabulary Apply the vocabulary from this lesson to answer each question.
1. The output of a functionisthe __?  variable. (independent or dependent)

2. An algebraic expression that defines a function is a ? . (function rule or
function notation)

Determine a relationship between the x- and y-values. Write an equation.

1 2 3 4

3. ; L 2. {(1,4), (2.7) (3,10), (4.13)}

-1

Identify the independent and dependent variables in each situation.
5. A small-size bottle of water costs $1.99 and a large-size bottle of water costs $3.49.

6. An employee receives 2 vacation days for every month worked.

Identify the independent and dependent variables. Write an equation in function
notation for each situation.

7. An air-conditioning technician charges customers $75 per hour.
8. An ice rink charges $3.50 for skates and $1.25 per hour.
Evaluate each function, for the given input values.
9. For f(x) = 7x + 2, find f(x) when x = 0 and when x = 1.
10. For g()z) = 4x -9, find g(x) when x = 3 and when x = 5.
11. For h(t) = ~31—t — 10, find h(r) when ¢ = 27 and when ¢ = ~15.

12. A construction company uses beams that are 2, 3, or 4 meters long. The measure
of each beam must be converted to centimeters. Write a function to describe the
situation. Find the reasonable domain and range for the function.

(Hint: 1 m = 100 cm)

PRACTICE ARD PROBLEN SOLVING
Determine a relationship between the x- and y-values. Write an equation.
x | 1] 2| 30 a4 o :
13. 14, {(1,-1 (2, -2), (3, =3), (4, —4}
T T (1,-1), (2.~2), (8, =3), (4, ~1)

Identify the independent and dependent variables in each situation.
15. Gardeners buy fertilizer according to the size of a lawn.

16. The cost to gift wrap an order is $3 plus $1 per item wrapped.

Identify the independent and dependent variables. Write an equation in function
notation for each situation.

17. To rent a DVD, a customer must pay $3.99 plus $0.99 for every day that it is late.
18. Stephen charges $25 for each lawn he mows.

19. A car can travel 28 miles per gallon of gas.
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‘ 33. Marsha buys x pens at $0.70 per pen and one pencil for $0.10. Which function gives

the total amount Marsha spends?

@ c(x) = 0.70x + 0.10x @ ox) = (0.70 4+ 0.10)x

® c(x) =0.70x + 1 D c(x) = 0.70x + 0.10
34. Belle is buying pizzas for her daughter’s birthday party, .
P Total Cost
using the prices in the table. Which equation best describes izzas | Total Cost (5)
the relationship between the total cost ¢ and the number > 26.25
of pizzas p? 10 52.50
(F ¢=26.25p @ c=p+26.25 15 78.75

@ C:S.ZSP @ C=6p—3.75

35. Gridded Response What is the value of f(x) =5 — %x when x = 3?

36. The formula to convert a temperature that is in degrees Celsius x to degrees
Fahrenheit f(x) is f(x) = %x + 32, What are reasonable values for the domain
and range when you convert to Fahrenheit the temperature of water as it rises
from 0° to 100° Celsius?

37. Wiath History In his studies of the motion of free-falling objects, Galileo
Galilei found that regardless of its mass, an object will fall a distance d that
is related to the square of its travel time ¢ in seconds. The modern formula
that describes free-fall motion is d = % gt?, where gis the acceleration due to
gravity and ¢ is the length of time in seconds the object falls. Find the distance
an object falls in 3 seconds. (Hinr: Research to find acceleration due to gravity
in meters per second squared.)

SPIRAL REVIEW
Solve each equation. Check your answer. (Lesson 2-3)
12 Tx=— — ) = 2,11
38. 5x 42~ 7x=—10 39. 3(2-) 15 4. Sp-5=5
Find the value of x in each diagram. (Lesson 2-8)
41. NABC ~ ADEF 42. QRST ~ LMNP
F Q T
¢ 3 /——\ L P
X 9 / \
){
A s B D "2 £ R 15 S M 10 N

Give the domain and range of each relation. Tell whether the relation is a function.
Explain. {Lesson 4-2)

43. a. Ty
3| a4

1 2

0| o

1 2

3| -4
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Graph each function for the given domain.

B f(x) =|x)D:{-2,-1,0,1,2}

Step 1 Use the given values of the Step 2 Graph the ordered pairs.
domain to find values of f(x). i
x f(x) = |x| (x, £00)) S ‘4:}/ o
T | foo=]-2l=2 | (~2.2) a2t e
-1 | fey=l-tl=1] (1 1) X
6| foo=lol=0 (¢, 0) —hom2 0L 2.4
oo =111=1 | (1) 2
(2.2) -

fooy=|2]=2

c”%iﬁ‘ ; Graph each function for the given domain.
~ la. —2x+y=3;D:{-5,-3, 1,4}
1b. flx) = x* + 2, D: {~3, -1, 0, 1, 3}

If the domain of a function is all real numbers, any number can be used as an
input value. This process will produce an infinite number of ordered pairs that
satisfy the function. Therefore, arrowheads are drawn at both “ends” of a smooth
line or curve to represent the infinite number of ordered pairs. If a domain is not
given, assume that the domain is all real numbers.

Graphing Functions Using a Domain of All Real Numbers’

Step 1 | Use the function to generate ordered pairs by choosing several values for x.

Step 2 | Plot enough points to see a pattern for the graph.

Step 3 | Connect the points with a line or smooth curve.

EXAMPLE 2 Graphing Functions

Graph each function.
A 2x+1=y
Step 1 Choose several values of x and Step 2 Plot enough points to see
generate ordered pairs. a pattern.
» b X 2X+1=y *y)
When choosing ~3 [ 2{-3)+1=~5| (-3 -5)
values of x, be sure | S -
to choose both = i
positive and negative | | 2=+ 1= =1 | (=1, 1) : e
values. You may not | 0 200} + 1= (0, 1) =4 .4
need to graph all ; : — -
the points to see t 201)+1=3 (1.3)
the pattern. b 262+ 1= (2, 5)
' (By+1=7 (z,7)
Step 3 The ordered pairs appear to form a line. Draw a line through all
the points to show all the ordered pairs that satisfy the function. Draw
arrowheads on both “ends” of the line.
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EXAMPLE

SOLVING

Recall that in real-world situations you may have to limit the domain to make
answers reasonable. For example, quantities such as time, distance, and number
of people can be represented using only nonnegative values. When both the
domain and the range are limited to nonnegative values, the function is
graphed only in Quadrant L.

Problem-Solving Application

The function y = 2.5x describes how many millimeters sea level y rises
in x years. Graph the function. Use the graph to estimate how many
millimeters sea level will rise in 3.5 years.

Understand the Probiem

The answer is a graph that can be used to find the value of y when x is 3.5.

List the important information:
o The function y = 2.5x describes how many millimeters sea level rises.

Malke a Plan

Think: What values should I use to graph this function? Both, the number of
years sea level has risen and the distance sea level rises, cannot be negative.
Use only nonnegative values for both the domain and the range. The
function will be graphed in Quadrant L.

Solve

Choose several nonnegative values of x to find values of y.
Then graph the ordered pairs.

Sea Level
x y = 2.5x . ¥) .
0 |y=250)=0 (0,0) | Drawa line through E 8+
) PEEOETE KOEUR M st 1
2 |y=2502)=5 (2.5) | that satisfy this F Z
3 |y=25(3)=175 | (3 7.5) | function. e 3l
4 |y=25(4)y=10 | (4, 10) 2 ?

1234567
Time {yr)

«

Use the graph to estimate the y-value when x is 3.5.
Sea level will rise about 8.75 millimeters in 3.5 years.

Look Back

As the number of years increases, sea level also increases, so the graph is
reasonable. When x is between 3 and 4, y is between 7.5 and 10. Since 3.5 is
between 3 and 4, it is reasonable to estimate y to be 8.75 when x is 3.5.

C‘ﬂi:‘i?i{ 4. The fastest recorded Hawaiian lava flow moved at an average

TOUT!,  gpeed of 6 miles per hour. The function y = 6x describes the
distance y the lava moved on average in x hours. Graph the
function. Use the graph to estimate how many miles the lava
moved after 5.5 hours.
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27. Tramsportation An electric motor scooter can travel at 0.25 miles per minute.
The function y = 0.25x describes the number of miles y the scooter can travel in
x minutes. Graph the function. Use the graph to estimate the number of miles
an electric motor scooter travels in 15 minutes.

Graph each function.

28. fl)=x—1 29. 12—x—2y=0 30. 3x~y=13
_ 31 y=x*-2 32, x?—y=—4 33. 2x% = f(x)

34. flx)=|2x|-2 35. y=|-x]| 36. —|2x+1|=y

37. Find the value of x so that (x, 12) satisfies y = 4x + 8.
38. Find the value of x so that (x, 6) satisfies y = —x — 4.

39. Find the value of y so that (-2, y) satisfies y = —2x*.

For each function, determine whether the given points are on the graph.
40. y=7x -2 (1,5)and (2, 10) 41. y=|x|+2;(3,5)and (~1,3)

42, y=x%{(1,1)and (-3, -9) 43. y= %x -2 (1, —i—) and (4, —1)

44. JIFERROR ANALYSISHH Student A says that (3, 2) is on the graph of y = 4x — 5,
but student B says that it is not. Who is incorrect? Explain the error.

Determine whether (0, —7), (—6, — —g—), and (~2, —3) lie on the graph of each function.
45. x +3y=—11 46. y +|x|= -1 47. x*—y=7

For each function, find three ordered pairs that lie on the graph of the function.

48, —6=3x+ 2y 49, y=1.1x+2
50. y:%x 5. y=3x-1
52. y=|x|+6 53. y=x*—-5

54. Critical Thinking Graph the functions y = |x|and y = —| x|. Describe how they
are alike. How are they different?

A

55. This problem will prepare you for the Multi-Step Test Prep on page 264.

MuLTi-STEP , .
TeST PREP A pool containing 10,000 gallons of water is being drained. Every hour, the volume
s of the water in the pool decreases by 1500 gallons.

a. Write an equation to describe the volume v of water in the pool after & hours.
b. How much water is in the pool after 1 hour?

¢. Create a table of values showing the volume of the water in gallons in the pool
as a function of the time in hours and graph the function.
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You can use a graphing calculator to understand the connections among
function rules, tables, and graphs.

Use with Lesson 4-4

Make a table of values for the function f(x) = 4x + 3.

Then graph the function.
- —
'THELE SETLP ‘
L | Make sure Indpnt: Auto and Depend: Auto - Tlstart=
are selected. | Indeit.s sk
Dependt sk

TABLE

The x-values and the

To view the table, press |

corresponding y-values appear in table form. Use the up and L R
down arrow keys to scroll through the table. i 1§
| ¢

L oE EF

g i7

Z L

and select

To view the table with the graph, press

G-T view. Press § Be sure to use the standard window.

Press

to see both the graph and a table of values. "

Press the left arrow key several times to move the cursor. , Siag
Notice that the point on the graph and the values in the ! gi%‘-? »
table correspond. L ks

Make a table of values for each function. Then graph the function.
1. f(x):2x—1 2. f(x):l,Sx 3. f(X)Z%—x+2

4. Explain the relationship between a function, its table of values, and the graph of
the function.
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READY TO GO

SECTION 4A |

Quiz for Lessons 4-1 Through 4-4

>
w

Graphing Relationships

Choose the graph that best represents each situation.

Height

1. A person bungee jumps from a high platform.

Height

2. A person jumps on a trampoline in a steady motion.

3. Xander takes a quiz worth 100 points. Each question :
is worth 20 points. Sketch a graph to show his score Time
if he misses 1, 2, 3, 4, or 5 questions.

-2 Relations and Functions
Give the domain and range of each relation. Tell whether the relation is a function.

Explain.

A, 5 S xT=2]=2lo0ol2121]68
0 » 3 y 3 3 3 3 3
I B

' 4-3  Writing Functions
Determine a relationship between the x- and y-values. Write an equation.

T T 1727314 8'x1]2
-6 | =5 | —4 | =3 y |-3 |-6

3 4
-9 | -12

. g /“‘“
G

9. A printer can print 8 pages per minute. Identify the dependent and independent
variables for the situation. Write an equation in function notation.

Evaluate each function for the given input values. ‘ )
10. For f(x) = 3x — 1, find f(x) when x = 2. 11. Forg(x) = x2 % x, find g(x) when x = —2.

12. A photographer charges a sitting fee of $15 plus $3 for each pose. Write a function to
describe the situation. Find a reasonable domain and range for up to 5 poses.

_ Graphing Functions
Graph each function for the given domain.

13 2xFy=3D:{-201,3} 14 y=4+x%D:{~1,01,2} 15 y=3-25D; {-1.01,3}
| TYI0 R

Graph each function.

16. x+y=6 . . 17. y=|x| =3 18. y=x2+1

19. The function y = 8x represents how many miles y a certain storm travels in x hours.
Graph the function and estimate the number of miles the storm travels in 10.5 h.
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Identify the correlation you would expect to see between each pair of data
sets. Explain. ‘

'€ the monthly rainfall and the depth of water in a reservoir

You would expect to see a positive correlation. As more rain falls, there
is more water in the reservoir.

HECK , Identify the correlation you would expect to see between each

AT our:, pair of data sets. Explain.

3a. the temperature in Houston and the number of cars sold
in Boston

3b. the number of members in a family and the size of the
family’s grocery bil}

3c¢. the number of times you sharpen your pencil and the
length of your pencil

EXAMPLE 4 WMatching Scatter Plots to Situations

Choose the scatter plot that best represents the relationship between the
number of days since a sunflower seed was planted and the height of the
plant. Explain.
Graph A Graph B Graph C
! . e e, 1
AGO""' . .8 . — DO ® : ~ 60+
= L - & £ B ] i e
-~ ;@ = S X pug L, e
£ 40+ ’ T > E 40+
o ©  -20.00 .20, K= I P BRI ¢
O O ) ‘ O Poe
T 20+ X ; &6 - T 20 4+ ot
L R \ . ol @
i i FR— FE W # ) N : @ L A
0 20 40 60 Time (days) 0" 20 40 60
Time (days) Time (days)
There will be a positive Neither the number his graph shows all
correlation between the of days nor the positive coordinates and
number of days and the plant heights can a positive correlation,
height because the plant  be negative, so t could represent
wilf grow each day. the data sets.
Graph A has a negative Graph B shows Graph Cis the correct
correlation, so it is negative values, * scatter plot.
incorrect. so it is incorrect.

CHECK : 4. Choose the scatter plot that best represents the relationship
ITOUT! petween the number of minutes since a pie has been taken
out of the oven and the temperature of the oven. Explain.

Graph A Graph B Graph C
: , : . ‘ é
—~ [ . . PRGNS S VO N N — i S
240 +-# e 2401 S D40 e s B
g N g . g B R
5 i : = 5 P — : et ot 5 f ‘ §
"é 160 4@~ . 'E T 0 [ SN TT E 160 +~ o
[ S T [} e @l 9] L B
=¥ ‘ o B 4 ; @
E 80T cefgog E o8Ot @ed B 80 1@
& 1 ! & e e B S
0 0 20 30 -10 0 10 0 10 20 30
Time {min) Time (min) Time (min)
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You can graph a line on a scatter plot to help show a relationship in the data.
This line, called a trend line, helps show the correlation between data sets more
clearly. It can also be helpful when making predictions based on the data.

EXAMPLE 5 Fund-raising Application

The scatter plot shows a relationship between

the total amount of money collected and the | _
total number of rolls of wrapping paper #1000 [
sold as a school fund-raiser. Based on this @ 800 o
relationship, predict how much money will '© e
be collected when 175 rolls have been sold. > 600) =
Draw a trend line and use it to make g 400 e
a prediction. 200 g i e

50 100 150 200
Fund-raiser Rolls sold

Draw a line that has about the sam
number of puints above and
below it. Your line may or may
not go through data points.

ool
800:-~
600}

Money raised ($)

4007 Find the point on the line whose

x-value is 175, The correspanding
y-value is 1200,

200 1

50 100 150 200
Rolls sold

Based on the data, $1200 is a reasonable prediction of how much money
will be collected when 175 rolls have been sold.

CHECK 5. Based on the trend line above, predict how many wrapping
paper rolls need to be sold to raise $500.

Irours,

THiNK AND DESCUSS | , - |
: 1 Is it possible to make d predlctlon based on a: scatter plot w1th no- s R

orrelatlon? Explam your answer.

4 “2 GET ORGANIZED Copy and complete the graphlc orgam7er wrthf
: e1ther a scatter plot a real world example, or both ;

Graph Example
.| Positive o
Correlation ®a®
1 Negative The amount of waté in a watering
Correlation can and the number of flowers watered
1 No
'} Correlation
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SEE EXAMPLE 5 13,
p. 270

_ Exercises kExakmple’
14 1
15-16 2
““““ 17-18 3
19-20 4
21 5

(1< sle
skills:Practice p. 512
Application Practice p: 531

The ocelot population

in Texas is dwindling
due in part to their
habitat being destroyed.
The acelot population

at Laguna Atascosa
National Wildlife

Refuge is monitored by
following 510 ocelots
yearly by radio telemetry.

LTS

Transportation The scatter plot

shows the total number of miles
passengers flew on U.S. domestic
flights in the month of April for 2 Zg
the years 1997-2004. Based on 2 4 { i
this relationship, predict how £ 44 L :
many miles passengers flew in o ¢
April 2008. g 40 ; i
pril 20 = 38| !
36} | ‘
0 5 ‘:
1998 2002 2006
Year
14. Graph a scatter plot using the given data.
Train Arrival Time 6:45 A.M. 7:30 am. 8:15 am. 9:45 a.m. 10:30 AM.
Passengers 160 148 194 152 64

Describe the correlation illustrated by each scatter plot.

15. Nascar

& g
=
-

Joemamand:

Loo-é

Best finish
- N W BT

e
0 1234567
Rank

Ticket cost ($)

70 tes

T e

]
<
+——t+——

Row

16. Concert Ticket Costs

Gt

e LI
0 10 20 30

Identify the correlation you would expect to see between each pair of data sets. Explain.

17. the speed of a runner and the distance she can cover in 10 minutes

18. the year a car was made and the total mileage

Choose the scatter plot that best represents the
described relationship. Explain.

19. the number of college classes taken and the
number of roommates

20. the number of college classes taken and the

hours of free time.

Ecology The scatter plot shows a projection
* of the average ocelot population living in
Laguna Atascosa National Wildlife Refuge
near Brownsville, Texas. Based on this
‘relationship, predict the number of ocelots
living at the wildlife refuge in 2014 if nothing is
done to help manage the ocelot population.

Graph A

Graph B

PO

32

30 peos

Ocelots

26

§

2006 2010 2014

Year
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- Which situation best describes 3 Positive correlation?
@ The amount of rainfall on Fridays

31. Short Response Write a
real-world situation for the
graph. Explain your answer,

Solve each inequality. {Lesson 3-5}
36. 4(6 + x) > —2y 37. 3(x - 1) > 34

Graph each function. {Lesson 44}

39. y=2x_3 40. y = —|x|+3 a1,

4-5 Scatter Plots and Trend I inac ===




Data Analysis | Youhavelearned about trend lines, Now you will learn about

another line of fit called the median-fit line.

At a water raft rental shop, a group of up to four people can rent a single raft.
The table shows the number of rafts rented to different groups of people one

morning. Graph the median-fit line for the data.

People x 1214 555 10

11

12

15

9
7

r
?
|

7
Rafts Rented y | 1 R 3 4 5 4

3

4

6

Plot the points on a coordinate plane.

Divide the data into three sections of equal size. Find the
medians of the x-values and the y-values for each section.
Plot the three median points with an X,

1 2 4 5 5 5 7 I B SO I O B A B £
1 1 1 3 4 5 4

Median point:
@&, D

Median point:
(6,4.5)

Connect the outside, or first and third, median
points with a line,

-~ Lightly draw a dashed line straight down from the
middle median point to the line just drawn. Mark
the dashed line to create three equal segments.

+ Keeping your ruler paralle] to the first line you
drew, move your ruler to the mark closest to the
line. Draw the line. This is the median-fit line.

1. A manager at a restaurant kept track one afternoon
of the number of people in a party and the time
it took to seat them. Graph the median-fit line for

Canoes rented
= W s oY

Canoes rented

Canoes rented

Canoe Rentals

+eoeXe

- NW Yo
PR T T N T S
L e A

4 8 12
People

Canoe Rentals

4 8 12
People

Canoe Rentals

the data.

People x

2. Use your median-fit line to predict the time it
would take to seat a party of 6.

(min)

Wait Time y

Connecting Algebra to Data Analysis
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B 1,49 715, ...

Find the difference between successive termg,

1 4 9, 16, . ) )
'\/'\;r\/v ! The difference detween successiva terms fs
+3 +5 .7 "ot the same.

This sequence ig not an arith

metic sequence,

dis 2. You tan use the first
€ to write a rule for finding ¢,

%MWM
Words Numbers Algebra

ist term

2nd term = 1t term plus comm
3nd term = 1st term
4th term = 15t term

on difference F+(M2=5 a4+ 1df
plus 2 common differences i+ (22=7 & + 2d
Plus 3 common differences P+ B3)z=9 |4 4 3d

nth term = 1st term plus (n — 1) common differences | = +(n-1)2 @+ (n - 1)g
The pattern in the table shows that ¢

o find the nth term, add the firar
product of (1 — 1)

lerm to the
and the Common difference.

™ of an Arithmetic Sequence 3

etic sequence with common difference ¢ and

8 =dy 4 (n ~ 1)g, )

A 22nd term: 52,-1,-4
Step 1 Find the common
5 2 -1, —4, ..
NN

-3 -3 _3

difference,

The common difference is -3

4-6 Arithmetic Seniianca- o —




SEE EXAMPLE
. 276

SEE EXAMPLE

p. 277

SEE EXAMPLE

p.278

For See
Exercises Example
9-12 1
13-14 2

15 3

AL Ak

Skills Practice p. S'}~2

Application Practice p.k 31

1. Vocabulary When trying to find the nth term of an arithmetic sequence you must
first know the ? . (common difference ot sequence)

Multi-Step Determine whether each sequence appears to be an arithmetic
sequence. If so, find the common difference and the next three terms.

2. 2,8,14,20, ... 3. 21,1407,0, ...
4. 1,1,2,3, ... 5. 0.1,0.3,09, 2.7, ...

Find the indicated term of each arithmetic sequence.
6. 2lstterm: 3,8, 13,18, ... 7. 18thterm: gy = ~2;d = -3

8. Shipping To package and ship an item, it costs $5.75 for the first pound and $0.75
for each additional pound. What is the cost of shipping a 12-pound package?

PRACTTE o PR = v
WMulti-8tep Determine whether each sequence appears to be an arithmetic
sequence. If so, find the common difference and the next three terms.

9. —1,10,-100, 1,100, ... 10. 0, -2, -4, -6, ...
11, =22, -31, —40, —49, ... 12. 0.2,'0.5, 0.9, 1.1, ...

L B esbe MRS R e S YE modha BEE WS

Find the indicated term of each arithmetic sequence.
13. 3lstterm: 1.40, 1.55, 1.70, ... 14. 50thterm: g, =2.2;d=1.1

15. Travel Rachel signed up for a frequent-flier program. She receives 4300 frequent-
flier miles for her first round trip and 1300 frequent-flier miles for each additional
round-trip. How many frequent-flier miles will she have after 5 round-trips?

Find the common difference for each arithmetic sequence.

16. 0,6,12,18, ... 17. %37%,1,%3.“ 18. 107, 105, 103, 101, ..
19. 7.9,5.7,3.5,1.3, ... 20.~%,%,%3%3“. 21. 4.25,4.32, 4.39, 4.46, ...

24, 505,512,519, 526, ...

8
24,8
25, 1.8,13,0.8,03, ... 26. ey 2, LR 27. —-1.1,-0.9,-0.7,-0.5

Find the given term of each arithmetic sequence. :
28. 5,10, 15, 20, ...; 17th term by 29. 121,110, 99, 88, ...; 10th term

30. -2, -5, -8, —11, ...; 41st term 31. -30, —-22, =14, —6, ...; 20th term

32. Critical Thnkﬁsﬁg Is the sequence 5a — 1,3a — 1, a — 1, —a — 1, ... arithmetic? If
not, explain why not. If so, find the common difference and the next three terms.
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42. What are the next three terms in the arithmetic sequence —21, —12, -3, 6, ... ?

9,12, 15 15, 24, 33 © 12,21, 27 13, 20, 27

43. What is the common difference for the

Altitude (ft) | Boiling Point of Water (°F)

data listed in the second column?

B 18 W 28 1000 210.2
- : 2000 208.4
@ 1.8 @ -3.6

3000 206.6

44. Which of the following sequences is NOT arithmetic?
@A —4,2,8 14, ... 9,4,-1,-6,... © 2,4,816,...

45. The first term of an arithmetic sequence is 2, and the common difference is 9. Find
two consecutive terms of the sequence that have a sum of 355. What positions in the
sequence are the terms? ’

46. The 60th term of an arithmetic sequence is 106.5, and the common difference is 1.5.
What is the first term of the sequence?

47. Athletics Verona is training for a marathon. The first part of her training schedule
is shown below.

Session » 1 2 3 4 | s 6
3.5 5 6.5 8 95 1

Distance Run (mi)

a. If Verona continues this pattern, during which training session will she run 26
miles? Is her training schedule an arithmetic sequence? Explain.

b. If Verona’s training schedule starts on a Monday and she runs every third day,
on which day will she run 26 miles?

\
48. Three sides of a triangle are represented by x, x + 3 and x + 5. The perimeter of the
triangle is 35 units. Solve for x. (Lesson 2-3)

49. The length of a rectangle is 2 and the width is represented by x + 4. The area of the
rectangle is 40 square units. Find the width of the rectangle. (Lesson 2-3)

Solve each compound inequality and graph the solutions. (Lesson 3-6)
50. 4<2n+6<20 51. t+5>70R2f -8 < —12

Describe the correlation illustrated by each scatter plot. (Lesson 4-5)

52. Household Televisions 53. Safe Heart Rate

190 -+
185_ @
180+ i - @ i g
']75,‘ A @ o el
170 iy R
165 bty @ "
160: T et @ }
[N S S R I S I
020 10 0 e
30 40 50 60
Age

;~® 1
s
6 @ & & @

__‘@ui‘@ .

Heart rate

Televisions
- NW DU OY N

T .

® @9 | -

0 1234567
People
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Quiz for Lessons 4-5 Through 4-6

| 4-5 Scatter Plots and Trend Lines

The table shows the time it takes different
people to read a given number of pages.

1. Graph a scatter plot using the given data.

SECTION 4B

Pages Read

Time (min)

20

2. Describe the correlation illustrated by the scatter plot.

Choose the scatter plot that best represents the described relationship. Explain.

3. number of movie tickets sold and number of available seats

4. number of movie tickets sold and amount of concession sales

5. number of movie tickets sold and length of movie

Graph A Graph B
A @
350" 1400 1
300 1 o 12004 s
250 + 1000 1 PR
200 + 800 +
150+ @ 600+ 4
1004 ‘o 400+
01 2000 Ty
200 400 600 O 200 400 600

6. The scatter plot shows the
estimated annual sales for
" an electronics and appliance
chain of stores for the years
2004-2009. Based on this
relationship, predict the
annual sales in 2012.

Sales (million $)

02004 2008
Year

2012

' 4-6  Arithmetic Sequences

Determine whether each sequence appears to be an arithmetic
sequence. If so, find the common difference and the next three terms.

9. —3.5,-2,-0.5,1, ...

7. 7,3, -1, -5, ... 8. 3,6,12, 24, ...

Find the indicated term of the arithmetic sequence.

10. 3l1stterm: 12,7, 2, =3, ...

ninth second?

11. 22ndterm:a, =6;d =4

12. With no air resistance, an object would fall 16 feet during the first second, 48 feet
during the second second, 80 feet during the third second, 112 feet during the
fourth second, and so on. How many feet will the object fall during the

140 :
120 4o oo i
100+
80 1
601

40 -y
20‘_ L

LT W |

200 400 600
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4-2 Relations and Functions (op. 240-246)

EXAMPLES
g Express the relation {(2, 15), (4,12), (5,7), Express each relation as a table, as a graph, and as a
(7,2)} as a table, as a graph, and as a mapping mapping diagram.
diagram. 9, {(——1, 0),(0,1), (2, 1}
fable om0 {21, (-1 1), (2.9) (3,9))
- - s ,
. . 12+ & Give the domain and range of each relation.
| 4 e (2000}
: A ' 12, {(=2,-1)(=1,0), (0, -1), (1,0), (2, -1)}
; L
7 2 Oﬁ-: et :’?X 13. X 0 1 4 1 4
1234567 R
Mapping Diagram 14.
2 15
4 »>12
5 7
7 > 2
Give the domain and range of each relation. Tell

whether the relation is a function. Explain.

Give the domain and range of each relation. Tell

" X Y whether the relation is a function. Explain.
-3 0 D:{-3,-2,~1} 15. {(-5,-3), (=3, -2), (-1, ~1), (1, 0)}
-2 0 R: {0, 1} 16.
. ]~
-1 1 ‘
-2 \‘—2
The relation is a function because each domain 0 1
value is paired with exactly one range value. 5 //
B
1 -5
5 4 D: {1, 2} 7% T T 2] 3] a1
N 4 R: {-5, —4, 4} y 3 2 1 0 | —1
18. Alocal parking garage charges $5.00-for the first

The relation is not a function because one

’ ) ‘ : hour plus $1.50 for each additional hour or part of
domain value is paired with two range values.

an hour. Write a relation as a set of ordered pairs

SRy in which the x-value represents the number of
&1 Di—4=x=4 hours and the y-value represents the cost for

|8 ) Ri-2<y<6 x hours. Use a domain of 1, 2, 3, 4, 5. Is this

relation a function? Explain.

The relationis a

function because 19. A baseball coach is taking the team for ice cream.
every x-value is Four students can ride in each car. Create a
paired with exactly mapping diagram to show the number of cars
one y-value. needed to transport 8, 10, 14, and 16 students. Is

this relation a function? Explain.
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4-5 Scatter Plots and Trend Lines (pp. 266-273)

EXAMPLE

@ The graph shows the amount of money in a
savings account. Based on this relationship,
predict how much money will be in the
account in month 7.

Monthly Savings
o : Draw a line that has
90

about the same
O__ : s [
30 1 wimber of points
Z ot above and below it.
n .
@ 504 Your line may or
z 40T may not go through
wr 4 P
30 data points.
20 1 : - -
104 : Find the point on

o the line whose
123456789  sevalueis 7.
Month

Based on the data, $90 is a reasonable prediction.

e

34. The table shows the value of a car for the given years.

Graph a scatter plot using the given data. Describe
the correlation illustrated by the scatter plot.

Year 2000 | 2001 | 2002 | 2003
Value (thousand $) 28 25 23 20
35. The graph shows the Class Size

results of a 20032004
survey on class size

: 34+
at the given grade 324

levels. Based on this £ 304 - - T
relationship, predict § 281 : e
the class size for the & ;i“ e
9th grade. 2} -

204 &

P

> H
-

0 9234567809
Grade

-6 Arithmetic Sequences (pp. 276-281)

EXAMPLES

g Determine whether the sequence appears
to be arithmetic. If so, find the common
difference and the next three terms.

—-8,-5,-2,1,...

Step 1 Find the difference between
successive terms.

-8, =5, =2, 1,... The common
NANANA difference is 3.
+34+34+3

Step 2 Use the common difference to find the
next 3 terms.
-8, -5,-2,1, 4, 7, 10

NANANA
+3+3+3

i Find the 18th term of the arithmetic sequence

for which g, = —4 and d = 6.
=, +(n—1)d

Whrite the ruie,
Substitute.

Simplify.
Simplify.

The 18th term is 98.

Determine whether each sequence appears to be
arithmetic. If so, find the common difference and the
next three terms. '

36. 20,14, 8,2,... 37. —15,-12, -9, —4,...
38. 5,4,2, ~1,... 39. -8, 5.5, =3, —0.5,...

Find the indicated term of each arithmetic sequence.
40. 31stterm: —-15, —11, -7, —-3,...

41. 24thtermia, =7;d = -3
42. 17th term: a, = —-20; d = 2.5

43. Marie has $180 in a savings account in week 1.
She plans to deposit $12 each following week.
Assuming that she does not withdraw any money
from her account, what will her balance be in
week 20?

44. The table shows the temperature at the given
heights above sea level. Use an arithmetic
sequence to find the temperature at 8000 feet
above sea level.

Height Above Sea 1 5 3 4
Level (thousand feet)
Temperature (°C) 30 {2351 17 | 105
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FOCUS ON ACT

Questions on the ACT Mathematics Test do not require
the use of a calculator, but you may bring one to use
with the test. Make sure that it is a calculator that is on
the approved list for the ACT.

Aﬂ”ﬂﬁ%

When taking the test, you wili be more
comfortable using a calculator that

you are used to. If you already have a
calculator, make sure it is one of the
permitied calcufators. i you plan to use

You may want to time yourself as you take this practice test. a new one, make sure to practice using it

It should take you about 6 minutes to complete.

before the fest.

1. The soccer team is ordering new uniforms.
There is a one-time setup charge of $50.00,
and each uniform costs $23.50. Which of the
following best describes the total cost C for
ordering uniforms for p players?

(A) C=2350p

B) C=>50p

(C) C=73.50p

(D) C=23.50p + 50
(B) C=50p+23.50

2. In the given relation, what domain value
corresponds to the range value —2?

{(=L.2), (~2,4), (2'5), (0,-2), (2,0)}
(F) -2

(G 0

H) 2,

I 4

K) 5

3. Evaluate h(x) = 2(5 — 6x) + 9x when x = %
(A) 5

®) £
o7
o 2
® 2

4. What is the seventh term of the arithmetic
sequence —4, —1,2...7

() 5
(G) 10
(i 11
n 14
K) 17

5. The graph of which function is shown below?

(A) y=~3x—5 LY 2

(—2Z, 11 X
B) y=—2x-2 [N 314
(C) y=-5x-3 \
D) y=3x—5 Qg
(E) y=5x+3 :

6. Which of the following relations is NOT a
function?

® {(0.1),(1,2),(2.3). (3.4)}
© {(1,2),(2.2),(3,3), (4.3)}
@ {(0.2), (2,4), (4 1), (1.3)}
® {(1,3),(4.2). (2,0, (3.4)}
@ {(0,2), (1,3), (4,3), (1,2)}
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Never leave an extended-response test item
blank. At least try to define variables or write

points just for trying.

Read each test item and answer the questions
that follow using the rubric below.

equations where appropriate, You will get some

”~

Scoring Rubric:
4 points: The student shows all of the

work, correctly answers all parts of the
guestion, and provides a clear explanation.

3 points: The student shows most of the
work and provides a clear explanation

but has a minor computation error, or the
student shows all of the work and arrives
at a correct solution but does not provide a
clear explanation.

2 points: The student makes major errors
resulting in an incorrect solution, or the

fterm B

Extended Response A car travels at a steady rate
of 60 miles per hour. Identify the independent and
dependent variables. Describe the domain and range.
Write an equation to describe the situation.

3. Ana wrote the response below.

The ezua’cion is y 7bOX. The
m&a\)?—ﬂt} ent variable 13 Hime and
+he c\e})enéefﬁ variable 15 distance .

Thb domoin and ra.r:je» are oll
real numbers.

Explain how would you score Ana’s response.

4. If you did not give Ana full credit, what
should be added to Ana’s response, if
anything, so that it receives full credit?

student gives a correct solution but does not
show any work nor provide an explanation. , )
1 point: The student shows no work and tem C

gives an incorrect solution. Extended Response Larabought 8 notebooks and 4
| binders. She spent $14 total without tax. How much did

0 points: The student gives no response.
P 9 P each notebook cost if each binder cost $2.502 Write an

- s equation and find the solution.

ltem A 5. Explain how would you score the response
Extended Responsé Draw a graph thatis a function. | below.

Explain why it is a function. Then draw a graph that is

NOT a function. Explain why it is not a function. Let s = the cost of each notebook.

R S : ) Let b= the cost of each binder.
1. What should be included in a 4-point response? 8s+Hb- 14
. 8s+4(2.50) -
2. Explain how would you score the response z s
below. - &srI0-T4
8s=4

s =2 The notebooks cost $2 each
FM("\'\M\ N‘A' —Quﬂ&["!of'\ If you did not give the response full credit,

6.
what should be added to the response, if
anything, so that it receives full credit?

The A‘(ﬁl’ k 1% a -Gmo‘ton becomse
¢eoch X-VAJN. has onw}‘lb Ma. vajm
whea ¥z [, y=1. The seeond gk C
not o funchon because Hure s Mere ;
thaa one y-Vedwe for zach ¥-valee
When X=1, 5" ond 3:-—} ’M-Gzrf.,
Jue seeond Smfk 6 not o fuchon.

Test Tackler




if possible, use the same calculator you usually
use in math class. A timed test is not the right
place to figure out where buttons are and how
they work. Alse, replace your batteries the night
before the test. If your batteries run out, you may
be given a replacement calculator you are not
familiar with.

11. The graph below shows a function.

Y

-

What is the domain of the function?
x=0

Xz -6

© 0<x<6

D -6<x<6

12. Which situation best describes a negative
correlation?

(P> The speed of a runner and the time it takes
to run a race

(@& The number of apples in a bag and the
weight of the bag of apples

(A The time it takes to repair a car and the
amount of the bill

(I> The number of people in a household and
the amount of mail in their mailbox

13. Which of the following is a solution of
X+1<3ANDX - 12 -2?

4
@

® 0

Wi N|w
Niw wl=

Gridded Response

14. What is the value of x when
3x+7) —6x=4—(x+1)?

15. For h(x) = x3 + 2x, find h(4).

16. WalkieTalkie phone company charges $18.00 for
basic phone service per month and $0.15 per
minute for long distance calls. Arena Calis charges
$80.00 per month with no fee for long distance
calls. What is the minimum number of minutes
of long distance calls for which the cost of
WalkieTalkie is more than the cost of Arena Calls?

Short Response
17. A function is graphed below.

Y

e
<

oot

B

What is the domain and range of the function?

18. Rory made a pentagon by cutting two triangles
from a square piece of cardboard as shown.

3in.

What is the area of the pentagon? Show your
work or explain how you got your answer.

19. The manager of a new restaurant needs at most
12 servers. He has already hired 7 servers.

a. Write and solve an inequality to determine
how many more servers the manager
could hire.

b. Graph the solutions to the inequality you
solved in part a.

20. Study the sequence below.
18, 24.5, 31, 375, 44,...

a. Could this sequence be arithmetic? Explain.

b. Find the 100th term of the sequence. Show
your work.

Extended Response

21. A relation is shown in the X y
table.

av’e 2 12

a. Express the relation as a
mapping diagram. 3 15
b. Is the relation a function? 3 18
Explain why or why not. 5 40

C. Write a possible real-life
situation for the relation. 6 64

Cumulative Assessment, Chapters 1-4




&¢ Maple Syrup

Michigan produces about 90,000 gallons of maple
syrup each year. This places the state among the
top ten states in U.S. production of maple syrup.
Maple syrup is made from the sap of maple trees,
but only about 1% of Michigan's maple trees are
used in maple syrup production.

Choose one or more strategies to solve each problem.

1. The standard sugar concentration level of maple syrup is 66%. At certain
levels above 66%, the product develops into maple cream, soft maple sugar,
or hard maple sugar. The sugar concentration never reaches 100%, even
in hard maple sugar. What is the range of sugar concentration levels in the
various maple products? Show your answer on a number line.

For 2 and 3, use the table.

2. How many Calories are in 1 cup of maple syrup?
(Hint: 4 tbsp = %c)
Blackstrap molasses

3. Approximately how many tablespoons of maple
syrup would you need to have the same number of Granulated sugar 46
Calories that are in 7 tablespoons of honey? Round
to the nearest tablespoon.

Maple syrup 50

4. Tt takes 40 gallons of maple sap to make 1 gallon corn syrup >

of maple syrup. Each tap hole in a maple tree will Honey 64
produce about 10 gallons of sap in an average year.

How many gallons of maple syrup could be made

with the sap from 20 tap holes?

5. It is recommended that maple trees be at least 10 inches in diameter before
they are tapped. Only one tap should be placed in trees that are 10 to
18 inches in diameter, while 2 taps can be placed in trees
greater than 18 inches in diameter. An orchard has
130 trees that are less than 10 inches in diameter,
104 trees that are 10-18 inches in diameter,
and 48 trees that are greater than 18 inches
in diameter. What is the maximum number
of tap holes this orchard should have?

R Real-World Connections




Match each term on the left with a definition on the right.
1. coefficient A. a change in the size or position of a figure

2. coordinate plane 8. forming right angles

3. transformnation . a two-dimensional system formed by the intersection of a

Y ) horizontal number line and a vertical number line
4. perpendicular

. an ordered pair of numbers that gives the location of a point

a number that is multiplied by a variable

Graph each point on the same coordinate plane.
5. A(2,5) 6. B(—1,-3) 7.
9. E(-2,0 10. F(0, 3) 1.

Solve each equation for the indicated variable.
13. 2x+y=8;y 5y =5bx — 10; ¥

15, 2y=6x—8;y

1
1

Evaluate each expression for the given value of the variable.
17, 4g-3,8= ~ 8. 8p— 12, p=4

19, dx + 8, x = —2 20, —5t— 15,1 =

21, Thevalueofa Mi increases by $0. G ~ach month. Write an

equation "e;" enti value of the stock ¥ in any month #1.

22, Write a situation that could be modeled by the equation b = 100 — s.

Find each unit rate.
23. 322 miles on 14 gallons of gas 24. $14.25 for 3 pounds of deli meat

25. 32 grams of fat in 4 servings 26. 120 pictures on 5 rolls of film




