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MY WORD BANK

brd or phrase, using pictures and examples when
atical vocabulary.

graph of a functio

al relationship

y-intercept
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4.0 Opening Problem

3. Record the missing valu
Level #

. Show your work on this page as needed.
# of Jumps Total # of Moves

10,000

n?+2n
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4.1 Multiple Representations

MULTIPLE REPRESENTATIONS

We will use words, pictures, tables of numbers, and graphs to represent, describe, and analyze
situations involving area and money.

[8.EE.5, 8.F.2, 8.F.3, 8.F.4; SMP1, 2, 3,4, 7, 8]

STARTED

he suggested numerical pa
e (independent variable) a the

responding y-value.

Xx-value by , then to get the
.When x=0, y=__ .
Table III
2 4 5
11 19 23

tput rule (words): multiply the x-value by , then to get the
corresponding y-value.

c. Input-output rule (equation): y = .When x=0, y=__ .

4. Record the meaning of input-output rule in My Word Bank.
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4.1 Multiple Representations

, EQUATIONS AND GRAPHS

Getting ) 551‘

10
o different:
of values/equation/graph
nal relationship. 5
6. Record meanings of proportional and proportional 1
relationship in My Word Bank. .
1 3 5 X
v
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4.1 Multiple Representations

L PROBLEM

Pool 4

Graph Ya

)

4
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4.1 Multiple Representations

E POOL PROBLEM

left of Pool 1. How is it different from the other

squares than the Water Patt

ach number.

Where are these

. Does the Bord ¢ nstant rate? Explain.

Does it represent a proportional reationship? Explain.
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4.1 Multiple Representations

TICE 1

raw the 4t step for each pattern. Fill in the

Pattern B
Step numbers:
1 2 3

[] |

><V

X

2. If note

3. Given the"pictures and numbers, does “step 0” make sense for either pattern?

ady done, write the entries for step 0 in the top row of the tables.

4. Graph a point for step 0 only if it makes sense for the pattern.
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4.1 Multiple Representations

f squares for each pattern.

b. Pattern B:

b. The step number for

DEesent a proportional relationship, while Pattern B does NOT?

patterns:
a. tables, as the x-value increases by 1, the y-value increases by

b. On the graphs, the y-coordinate moves up by as the x-coordinate moves right
by 1.

c. Forthe equations, the coefficient of x is

MathLinks: Grade 8 (2" ed.) ©CMAT 7
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4.1 Multiple Representations

4. Record the meaning of y-intercept in My Word Bank.
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4.1 Multiple Representations

ING VS SPENDING

page. As a convention, we read graphs from left

phs appear to be increasing?

How are th

cases, this is Month 0) appear to be shown in the

5. Do any ofithese situations represent a proportional relationship? Explain.
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4.1 Multiple Representations

TICE 2

le below.

B.

With an initial value of $50 Jayson’s
bank account balance goes up at a

constant rate of $20 per m

y =-30x + 280
(let x be month #, a

th #

1 3 5

Month #

An increase
or a decrease?

Rate of change
(slope)

A proportional
relationship?

up $20/mo (20)

no

MathLinks: Grade 8 (2" ed.) ©CMAT
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4.2 Function Representations

FUNCTION REPRESENTATIONS

We will explore the concept of a function. We will define function and graph of a function. We will

describe examples of functions and examples of non-functions.
[8.F.1, 8.F.3,8.F.5 SMP1, 2, 4,5, 6]

STARTED

Pittsburgh Steelers

Oakland Raiders

Dallas Cowboys

Pittsburgh Steelers

A

><W
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4.2 Function Representations

FUNCTION?

(2)

Mapping Diagram:

input (x) output (y)
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4.2 Function Representations

A FUNCTION?

tinued

8. Record the meanings of function and graph of a function in My Word Bank.
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4.2 Function Representations

APARTMENTS

poth Larry and Barry have no pets.

output values.

ut table, ordered pairs, and a map
red pairs

diagram.

ooms in an apartment building and the

and draw a graph for this situation.

# of bedrooms in
the apartment

4. Does this situation represent a function? Explain.
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4.2 Function Representations

TICE 3

ould represent functions when x is used for the

e|ols]s]o]s

v]1]z]s]e]s E
Id represent fu
direpresent functions?
b. (10, -20), (-20, 10), (-10, -5), (10, 5)
4. Which of the following ma . diagram Id represent functions?
a. b.
MathLinks: Grade 8 (2" ed.) ©CMAT 15
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4.2 Function Representations

TICE 4

bh of the output values increases from left to
output values decreases from left to right.
s are considered to be linear.

X
X
8 not decreasing anywhere.
aph of C is increasing and where it is decreasing.
of G has four line segments. How many of them are increasing?
Circle those segments on the graph.
MathLinks: Grade 8 (2" ed.) ©CMAT 16
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4.2 Function Representations

3. Alinear 4. A nonlinear
non-function non-function
Ya

represent a function
decreasing

nonlinear

could could not represent a function

is increasing decreasing

e is linear nonlinear

This graph:

e could couldnot representa function

e is increasing decreasing

e is linear nonlinear

[
L@

X
8. Describe the change you observe in the table and graph in problem 7.
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4.3 Rate Representations

RATE REPRESENTATIONS

We will use words, tables of numbers, equations, and graphs to represent rates. We will compare

representations of functions.
[8.EE.5, 8.F.1,8F.2, 8.F.3 8.F.4, 8F5 SMP1,2, 3,4,5,7, 8]

STARTED

d home from school today t
distance from school to ho

'~
"7~~~ ~ ~
b3 N~ ~

S il YR
time elapsed
(minutes)

v

onstant rates of speed?

Closest to home?

6. Could all of these graphs represent functions?

7. Which of these graphs are increasing and which are decreasing?

MathLinks: Grade 8 (2" ed.) ©CMAT 18
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4.3 Rate Representations

AND BACK HOME

tant rate of 0.05 miles per minute, and jogs home
bS per minute.

draw graphs based upon the given

ng to school, what is the unit rate?

6. Write quation for each situation.

Walking 10 school: Jogging home:

MathLinks: Grade 8 (2" ed.) ©CMAT 19
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4.3 Rate Representations

AND BACK HOME

tinued

, goes to the same school, and he also walks

graphs based on the given
3 4 5
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4.3 Rate Representations

TICE 6

Tamika, Vinnie, Wanda, and Zach, all of whom
T, V, W and Z to identify each person.

istance traveled in miles (mi).

te the remaining representations in

iles per hour.

y=12x

10

[

>

1 hours
MathLinks: Grade 8 (2" ed.) ©CMAT
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. What are the initial values (y-intercepts) for each rider?

. What are the speeds in miles per hour (rates of

change) for each rider? Where do you see these rates
in the equations?

. How are the graphs of the fastest and slowest riders

different?

21



4.3 Rate Representations

inutes or the last two minutes?

Traveled

Average
Rate of Speed

600

200

of the jogidid Chris run faster, the

encing numbers and the shape of the
 the right.

MathLinks: Grade 8 (2" ed.) ©CMAT
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inutes or the last two minutes? Explain

7

Wednesday

2 min 4 min

22



4.3 Rate Representations

TH GRAPH

this graph could be telling. Explain in the context
nction.
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4.3 Rate Representations

LERCOASTER

ercoaster ride, based on the following information.
t or curved portion of your graph) based upon
e vertical axis represents speed, NOT HEIGHT.

. Write a few sentences W e your work and explain how you know you have drawn
a good depiction of the rg gaster ride déscribed. Include in your explanation if this graph
could represent

MathLinks: Grade 8 (2" ed.) ©CMAT 24
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riate cards below.
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Review

RODUCTION TO FUNCTIONS

S.

, or D.
er. Our group start poster is

arker. Our group marker is

owing your teacher’s directi
6) Poster 3 (or 7)

eats. Work with your group, and show all your work.

1) is on both Posters 1 and 3. What does it represent?

> step number that has exactly 155 tiles in poster 2.
2 step number that has exactly 185 tiles in poster 4.

4. What does the y-intercept mean in each poster?

MathLinks: Grade 8 (2" ed.) ©CMAT 26
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INTRODUCTION TO FUNCTIONS

y=-2x+1 D. Graph
y“

s to and from work every
age rate of 6 miles per
this information to keep

r he travels after any

Review

e questions, and explain.

5. Graph and connect my

(-2, 0) and (2, 4).

three points in this order:
(-3,4), (1, 2), and (-3, 0).

nction? Explain. Am | a function? Explain.

yAk yAk

v

v

y 3
y 3
A
v

A 4 v A 4

MathLinks: Grade 8 (2" ed.) ©CMAT
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Review

Across

In the equatig 1

12 relationship where each output is a 10
constant multiple of the input

MathLinks: Grade 8 (2" ed.) ©CMAT
Unit 4: Student Packet

Down

function represented by a straight line
dependent variable, y-value

symbolic representation of a
mathematical rule

independent variable, x-value

rule where every input has a unique
output

visual representation of a mathematical
rule (usually on a grid)

28



Review

REVIEW

the value of a corresponding cell. Use clues to
s. Once evaluated, the cells will contain the

6(g—7)=18 . e=2_2

3(p—-5)+2p=-55

MathLinks: Grade 8 (2" ed.) ©CMAT 29
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REVIEW

tinued

to the right if the
10 cm. Round to the

Review

__________
- ~<
-
o SS

b.

=T

1

|
5cm
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Review

REVIEW

tinued

inal cost of a bike that Epic wants to buy is

b. Sales tax in this location is %. What
is the sales tax amount for th

discounted bike?

ill this be

C. 32e3%.3
. %27
- %)
J16
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Review

ECTION

big ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres

O O S S S e e e o

better now than before.

Connections. Give examples of how a function helps us to explore changing
qua s and predict what might happen.
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition

stant factor in a term of an algebraic expression.

e coefficient of the term 3x, and 5 is th stant term.

variable whose value is determined by the values
independent variables. See independent variable.

to each input value exactly one ou

values of the independent variable

For the equation y=3x, y
variable. We may assign a va . e assigned to x determines the
value of

es is a rule that establishes explicitly an output

3 4 5 X
4.5 6 7.5 1.5x

2
3

nput-output rule could be y = 1.5x. To get the output
théiimput value by 1.5. If x = 100, then y = 1.5(100) = 150.

proportional are proportional if the values of one are the same constant multiple of the

s of the other. The variables are said to be in a proportional

If Wrigley eats 3 cups of kibble each day, then the number of cups of kibble is
proportional to the number of days. If x is the number of days, and y is the
umber of cups of kibble, then y = 3x. The constant of proportionality is 3.

The unit rate associated with aratio a: b of two quantities a and b, b # 0,
is the number % , to which units may be attached. This is sometimes referred to as the

value of the ratio.

The ratio of 40 miles for every 5 hours has a unit rate of 8 miles per hour.
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Student Resources

Word or Phrase

Definition

coordinate of the point at y
s. It is the value of y that

ne y=3x+6 is6.

The Coordinate Plane

T (0, -2) — start at
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This graph represents a
function because every
vertical line through i
intersects at most g

Student Resources

Functions

ut-output tables, mapping diagrams, ordered pairs,

Examples that are NOT Functions

Inputs

Mapping Diagram

ut value,
yut values

, y) that satisfy

, 5), and (25, -5). Since the
25, corresponds to two different

5 and y = -5), the y-values are not
tion of the x values.

This graph does not
represent a function
because some vertical
lines (for example, the

Graph

y

A

point of the grap y-axis) intersect the <
other words, € graph in more than one . R
possible x-value point. In other words, - / g

some x-values

correspond to more <

than one y-value.

V\
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Student Resources

Using Multiple Representations to Describe Linear Functions

oach a math problem:

ly they should lead to a complete and com ensive
and that provides more insight.

umbers, pictures, words, and symb

10

Number of Segme

B ———
0 5

Step Number (x)

Note: we consider a graph to be a picture.
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Student Resources

Using Multiple Representations to Describe Linear Functions (Continued)

-A-Pita, 5 pitas cost $3.00. Assuming a proportional
t, use multiple representations to explore which store

Pictures (make a graph)

COMPARING PITA

EattA-Pita
-
Papa’s Pita
1 >
5
quantity

(write equations to relate the number of
pitas to cost)

PAPA’S PITAS y = 0.5x

At Papa’s Pitas, you get 6 pitas

EAT-A-PITA y =0.6x

Notice that $0.50 is the cost of one pita at Papa’s Pita.
This corresponds to the point (1, 0.5) on the graph.

Notice that $0.60 is the cost of one pita at Eat-A-Pita.
This corresponds to the point (1, 0.6) on the graph.
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
oportional relationships, lines, and linear equations.

g the unit rate as the slope of the graph. Co
ted in different ways. For example, compare

5igns to each input exactly one outpu
g of an input and the corr i

e rate of change and initial value of a linear
s of its graph or a table of values.

ook for and make use of structure.

Look for and express regularity in repeated reasoning.

9'7816147450559
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