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7.1 Introduction to Functions

INTRODUCTION TO FUNCTIONS

Goals (Set)

e Define the term function and the graph
of a function.

¢ Interpret different representations of
functions.

e Determine when a set of ordered pairs
is the graph of a function.

p (Go)
es.
A
1
0
-1
-2
-3
< >
v
2 X=y +1 A
X y
3
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_1 ~ L~
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-3
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7.1 Introduction to Functions

UNCTION?

input value exactly one output value.

re are some pairs of values that satisfy this

ue other than 5?
ne output value?

t have more than one output value?

n?

Example 2: Here is a list of 4 friends (inputs) and the number of pets they own (outputs).

6. Write the table as ordered pairs (input, output). Name of | Number
friend of pets
Mary 3
7. Can two (or more) different friends have the same Kerry !
number of pets? Larry 0
8. Mary has 3 pets. Could Mary have exactly 3 pets Barry 0

and at the same time have exactly 7 pets?
9. Can any one friend have two different numbers of pets?

10. Do the inputs and outputs in this table represent a function?

MathLinks: Grade 8 (Student Packet 7) 2



7.1 Introduction to Functions

ION? (Continued)

rtments. It has two one-bedroom apartments,
hree three-bedroom apartments. This mapping
boms and people in the apartments.

# of bedrooms in # of people in
the apartment the apartment
(input) (output)

sy

11. Write the values in the mapping diagram as ordered pairs.

12. How many apartments have
1 bedroom? 2 bedrooms? 3 bedrooms?

13. How many apartments have

1 person living in it? 2 people living in it?
3 people living in it? 4 people living in it?
5 people living in it? 6 people living in it?

14. If you know the number of bedrooms in an apartment, can you determine the number of
people that live in that apartment?

15. Does this mapping diagram represent a function?

MathLinks: Grade 8 (Student Packet 7) 3



7.1 Introduction to Functions

H FUNCTIONS

resent functions when the variable x is used
?

C. d.
X y X y
1 9 9 1
2 9 9 2
3 9 9 3
4 9 9 4
5 9 9 5

epresent functions?

b.  (1,5), (2 6),(3,5), (4, 6)
d. (10, -20), (-20, 10), (-10, -5), (10, 5)

resent functions?

YT
)|

4. Choose one example from above that is not a function and explain why.

MathLinks: Grade 8 (Student Packet 7) 4



7.1 Introduction to Functions

F A FUNCTION

The vertical line test provides a way to
determine if a set in the coordinate plane is the

graph of a function.

If some vertical line intersects the set in more
than one point, then the set is NOT the graph of

a function.

graphs could represent a function? Which of

3.
N \
N p
'/,
N -
/
function?
linear? linear? linear?
4. 5. 6.
l/ A) l/
N\
< > < > < >
&< >l
/ / / |
function? function? function?
linear? linear? linear?

7. Try the vertical line test on the graphs you drew in the warmup. Explain whether either of

these graphs could represent a function. Does either of these graphs appear linear?

MathLinks: Grade 8 (Student Packet 7)




7.1 Introduction to Functions

GRAPHS

A nonlinear function
(a function whose graph is not a line)

A

v

V

A nonlinear “non-function”
(a graph that is not a line, and does not
represent a function)

A

N
Vv
N\
Vv

5. Explain why your graphs for problems 1 and 2 represent functions.

6. Explain why your graphs for problems 3 and 4 do not represent functions.

MathLinks: Grade 8 (Student Packet 7) 6



7.2 Rate Graphs

RATE GRAPHS

Goals (Set)

e Solve problems involving rates, average
speed, distance, and time.

e Represent situations graphically and
interpret the meaning of specific parts of
a graph.

p (Go)
600 yd
3
C
E
[72]
2z
200 yd
0 2 min 4 min
Time
Time Period Number of Distance Average
Minutes Traveled Rate of Speed
From 0 minutes to
1. .
2 minutes
From 2 minutes to
2. .
4 minutes
From 0 minutes to
3. .
4 minutes

4. In what part of the jog did Chris run faster, the initial two minutes or the last two
minutes? Explain by referencing numbers and the shape of the graph.

5. Could Chris’ graph represent a function? . Does it appear to be linear?

MathLinks: Grade 8 (Student Packet 7) 7



7.2 Rate Graphs

G WATER 1

ar container. Fill up the small cup with water
our, you will measure and record the height of

A2. Make a graph of the data in your table.

5

6

Height in Milli

4. As the number of pours

increases, does height
increase or decrease?

5. Moving from left to right on

the graph, does the graph

appear to increase or

decrease?

6. Does this graph appear to be

linear?

7. Could this graph represent a
function? Number of Pours

MathLinks: Grade 8 (Student Packet 7) 8




7.2 Rate Graphs

WATER 2

at a constant rate.
aph below.
oice.

2. Container 2

Graph:
Explain:

4. Container 4

raph: Graph:

Explain: Explain:

A. B C. D
5] o) P 5]
- = Q -
[$] © =1 o
= = g =
ks :C:> 5 ks
= < = =
.% .g S .%
T -y Ly T

Number of Pours Number of Pours Number of Pours Number of Pours

5. As the number of pours increases, which of the graphs above appears to show height

increase:

a. at a constant rate?

b. at a rate that starts “slower” and then increases?

MathLinks: Grade 8 (Student Packet 7)




7.2 Rate Graphs

R 2 (Continued)

ontainers at a constant rate.

etch.

Explain:

Number of Pours

7. Container 6 > <

Graph:

Height of Water

Explain:

Number of Pours

8. Does either of these graphs appear to be linear? Explain.

9. Could either of these graphs represent a function? Explain.

MathLinks: Grade 8 (Student Packet 7)

10



7.2 Rate Graphs

E TO THE GRAPH

table with a graph below. Write one or two
nt, increasing, or decreasing rates of change.

2.
Input (x) | Output (y)
0 1
1 4
2 7
3 10
4 13
5 16
6 19
Graph:
Explain:
4.
Input (x) | Output (y)
0 1
1 7
2 4 2 12
3 7 3 16
4 11 4 19
5 16 5 21
6 22 6 22
Graph: Graph:
Explain: Explain:
A. : C. D.
y y y y
X X X X

5. Ethan says that the graph for D is decreasing. Is Ethan right? Explain.

MathLinks: Grade 8 (Student Packet 7)

11



7.2 Rate Graphs

UMBERS FIT

ph and “x” all correct statements for each.

___This graph could represent a function.
____This graph could not represent a function.
___This graph increases.

____This graph decreases.

___This graph is linear.

X __ This graph is nonlinear.

____This graph could represent a function.
____This graph could not represent a function.
___This graph increases.

____This graph decreases.

___This graph is linear.

X __ This graph is nonlinear.

y ____This graph could represent a function.

____This graph could not represent a function.

___This graph increases.

4 ____This graph decreases.

____This graph is linear.

| | | | | X ___This graph is nonlinear.

____This graph could represent a function.

____This graph could not represent a function.

___This graph increases.

____This graph decreases.

___This graph is linear.

| | | | | x ___This graph is nonlinear.

MathLinks: Grade 8 (Student Packet 7) 12



7.3 Best Buy Problems

BEST BUY PROBLEMS

Goals (Set)

e Use tables, graphs, rules, and verbal
descriptions to determine the best buy,
based on price.

e Write equations that represent
relationships between cost and quantity.

e Define and identify functions modeling
proportional relationships.

¢ Identify unit rates from equations and
graphs.

p (Go)

encils, so you compare prices at two stores

VALUE-MART f SAVINGS HUT \
Pens: 6 for $7.50 Pens: 6 for $8.25
Pencils: 12 for $6.80 Pencils: 14 for $6.80

. AN /

1. At which store are pens cheaper? Explain.

2. At which store are pencils cheaper? Explain.

MathLinks: Grade 8 (Student Packet 7) 13



SHMEAR ‘N THINGS
4 bagels for $3.00

entries in the tables to explain your
reasoning.

3. Write equations to relate the number of
bagels to cost.

SHMEAR ‘N THINGS y =

7.3 Best Buy Problems

5ELS

HOLE-Y BREAD
5 bagels for $4.00

HOLE-Y BREAD y=

The linear functions you wrote above are
both in the form y = mx. This is called a
direct proportion equation because y is

directly proportional to (is a multiple of) x.

4. How is the direct proportion equation
different from the linear function
y =mx + b?

5. Title, label, and scale the grid. Graph the
data using two different colors.
A

>

6. Explain which graph illustrates a slower
rise in price.

7. ldentify the coordinates when x = 1
SHMEAR ‘N THINGS (1, )

(1)

What do these y-coordinates represent in
the context of the problem?

HOLE-Y BREAD

MathLinks: Grade 8 (Student Packet 7)
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7.3 Best Buy Problems

LLAS

FLAT ‘N ROUND WRAP IT UP
3 tortillas for $0.60 4 tortillas for $1.00

5. Title, label, and scale the grid. Graph the
data using two different colors.

A
entries in the tables to explain your
r ning. . . .
easoning 6. Explain which graph illustrates a slower
rise in price.
3. Write equations to relate the number of
tortillas to cost. , .
In the linear function y =mx + b, b

FLAT ‘N ROUND y = represents the y-intercept.
WRAP IT UP = . , :

y 7. Write coordinates for the y-intercepts for

4. Identify the coordinates when x = 1 each function.

FLAT ‘N ROUND (1, ) FLAT'N ROUND (0, __)

WRAP IT UP (1, ) WRAP IT UP 0 __)

What do these y-coordinates represent in

How are these coordinates related to the
the context of the problem?

unit rate for one tortilla?

MathLinks: Grade 8 (Student Packet 7)



PAPA’S PITA
6 pitas for $

entries in the tables or graphs to explain
your reasoning.

3. Write equations to relate the number of
pitas to cost.

PAPA'S PITA y=

EAT-A PITA y=

How can you determine unit rates from
these equations?

7.3 Best Buy Problems

3READ

EAT-A PITA
10 pitas for $

for EAT-A PITA is provided. A partial table for
aphs to extend pricing information above.
the number of pitas and cost.

$5

$0

4.

A
EAT-A{PITA
e
v
>
1 5
Identify the coordinates when x = 1.
PAPA'S PITA (1, )
EAT-A PITA (1, )

What do these y-coordinates represent in
the context of the problem?

|dentify the coordinates when x = 0.
PAPA’'S PITA
EAT-A PITA

What do these y-coordinates represent in
the context of the problem?

MathLinks: Grade 8 (Student Packet 7)
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7.3 Best Buy Problems

SANTS

MOON’S CURVEY'S
5 croissants for $ 8 croissants for $

for Moon’s Croissants is provided. A partial
d graphs to extend pricing information above.

A
MOON’S
$5
A
P
. Which shop has the better buy? Use $0 >

entries in the tables or graphs to explain 1 5
yourreasoning. 4. ldentify the coordinates when x = 1.

MOON'’S (1, )

CURVEY’S (1, )

3. Write equations to relate the number of

croissants to cost. What do these y-coordinates represent in
the context of the problem?

MOON’S y=
CURVEY'S y= 5. ldentify the coordinates when x = 0.
How can you determine unit rates from MOON'’S (O, )

these equations?
a CURVEY’S (0, )

What do these y-coordinates represent in
the context of the problem?

MathLinks: Grade 8 (Student Packet 7) 17



7.4 Skill Builders, Vocabulary, and Review

SKILL BUILDERS, VOCABULARY, AND REVIEW
ILDER 1

0 3. 36-(4)

6. (1-4)e2-5

3 9 -240
3
2. |-3-12
13.  -20 + 10 o (-2) 14. -6+ (-5.2)° 15. -6-5.2°
. 1 _3
Evaluate each expression for m =3 and n=—.

16. 2m+2n 17.  2(m+n) 18. n-m
19. m-n 20. -(m+n) 21 m+n

' 2

MathLinks: Grade 8 (Student Packet 7) 18



le

7.4 Skill Builders, Vocabulary, and Review

ILDER 2

the mistake, and rework the problem from

was done for each step. Use pictures if

Describe what was done or
make corrections

given equation (nothing done)

subtract 10x from both sides;
addition (subtraction) property of equality

Equation/Steps

Describe what was done or
make corrections

-20

given equation (nothing done)

Check your solution using substitution:

MathLinks: Grade 8 (Student Packet 7)
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7.4 Skill Builders, Vocabulary, and Review

ILDER 3
2. 3(x—2.1) = 2(x+1.2)
4 1x— 4 = -6
4
0. é = i
4 10
8. Solve 3x+5y = 12
7 Ex+1_xz1(x_l) ]
4 2 2 4 For x:
Fory:

MathLinks: Grade 8 (Student Packet 7) 20



7.4 Skill Builders, Vocabulary, and Review

ILDER 4

, set of ordered pairs, or graph that could
represent a function, write “NO” and explain

3. (0,0),(1,1), (2, 2), (3, 3)

4. (1,2),(2,1),(-1,-2), (-2, -1)

v
Use the graph to the right for problems 7-10. /\y
7. Is this graph linear or nonlinear? o]
8. Trace your finger over the graph from left to right. & >X
Describe where the graph is increasing. / \

Describe where the graph is decreasing.

9. Could this graph represent a function? Explain. / \

10.Circle ALL equations below that could represent this graph.

Y=x2+1 y=x2—1 y=-x2+1 y=—x2—1 y=1—x2 y=1+x2

MathLinks: Grade 8 (Student Packet 7) 21



7.4 Skill Builders, Vocabulary, and Review

UILDER 5

-output table with a graph below.
e.

2. Graph: Explain:

Input (x) | Output (y)

OB WIN—~O

3. Estimate appropriate ordered pairs for the graph. Could this graph represent a function?
Explain.

X y AY
10

10

MathLinks: Grade 8 (Student Packet 7) 22



ILDER 6

h to complete the table.

4 min Graph is not drawn to scale.

nce traveled Average rate of speed

3. | From 0 minutes to 4 minutes

4. In what part of the jog did Chaz run faster, the initial one minute or the last three
minutes? Explain by referencing numbers and the shape of the graph.

5. Suppose you poured water into this Graph
container at a constant rate. Sketch a

graph relating the height of the water _

to the number of pours, and explain £

your reasoning. ?_

o

Explain: S)

[}

I

Number of Pours

MathLinks: Grade 8 (Student Packet 7)

7.4 Skill Builders, Vocabulary, and Review
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7.4 Skill Builders, Vocabulary, and Review

UILDER 7

SOCKS ‘R WE HOSIERY HUT
4 pairs of socks for $6.00 6 pairs of socks for $7.80

>

petter buy”? Use entries in the tables to

, . 2. Label and scale the grid. Graph the data
explain your reasoning.

using two different colors. Explain which
graph illustrates a slower rise in price.

3. Find the unit rates for pairs of socks at both shops. Use these numbers to explain which
has the better buy.

4. Write equations to relate the number of pairs of socks to cost.

SOCKS ‘RWE y= HOSIERY HUT y =

5. How can you determine unit rate from the equation?

MathLinks: Grade 8 (Student Packet 7) 24



7.4 Skill Builders, Vocabulary, and Review

ILDER 8
DOGGIE WASHERS POOCH CLEANERS
5 washes for $ 4 washes for $

proportional relationship between the number
ie Washers (DW) is provided. A partial table
ables and graphs to fill in the pricing information

A /

/

$25
2. Which shop has the better buy? Use $0 - >
entries in the tables or graphs to explain 0
yourreasoning. 5. ldentify the coordinates when x = 1.
bw  (1,_)
PC (1, __)

3. Write equations to relate the number of

dog washes to cost. What do these ordered pairs represent in

the context of the problem?

DW y=

PC y= 6. Identify the coordinates when x = 0.
4. How can you determine unit rate from the bw (0, __)

equation? PO ( )

What do these ordered pairs represent in
the context of the problem?

MathLinks: Grade 8 (Student Packet 7) 25



5. rate

6. unit rate

7. variables

8. direct proportion

MathLinks: Grade 8 (Student Packet 7)

7.4 Skill Builders, Vocabulary, and Review

CABULARY
Clues
a. lIts graph is a straight line. It is expressed

inthe formy=mx +b

A rate for one unit of measure.
Example: 80 miles per hour

A rule that establishes an output value
for each given input value.

Example: y = 6x — 2

A ratio in which the numbers have
units attached to them.

A linear function where one variable is a
multiple of another.

In the equation d = rt, the quantities d,
r, and t are

Ordered pairs represented on a
coordinate grid.

The set of ordered pairs (x, y) where
each input has a unique output.

26



7.4 Skill Builders, Vocabulary, and Review

RESPONSE
nd choose the best answer(s).
table below?

3 4 5

6 8 10

C.y D. vy

A A
" —»x

th sell notebooks. The Office Supply Store
lls 5 notebooks for $5.25. Both stores will sell
rate. Which store offers the better buy?

The Office Supply Store Office Plus
# of # of
notebooks (x) 81162413240 notebooks (x)

10 | 20 | 30 | 40 | 50

cost (y) cost ()
A. Office Plus B. The Office Supply Store
C. The prices are the same D. Can't tell from information given.

3. Which representation below could match the linear function graphed here?

A. The table B. The ordered pairs I
Input(x) | 0 | 2| 2]-3 -1,2) (1,-2) \
Output(y) | 0 | 1| 1| 2 (2,-3) (-2,3) < N >
C. The equation D. The equation \\
- 2 \ AR
y = -2x+0 y = =X

1

MathLinks: Grade 8 (Student Packet 7) 27



7.4 Skill Builders, Vocabulary, and Review

E CHECK

nd write your answers on this page.

n? Explain.
2. y=4x-5
4.
As\\
N
< ] >
/
B

graph. Use estimates only.

AY

5+

7.3 Best Buy Problems

T-Shirt Mania and Shirts R’ Us sell souvenir t-shirts. T-Shirt Mania charges $18 for
three t-shirts and Shirts R’ Us charges $25 for four t-shirts.

6. Find the unit rates for t-shirts at both stores. Use the numbers to explain which store has
the better buy.

7. Write the equations to relate the number of t-shirts to cost for both stores.

MathLinks: Grade 8 (Student Packet 7) 28



7.4 Skill Builders, Vocabulary, and Review

CONNECTION

ung mathematician.
ach graph. Use estimates only.

Ay

\/
=

a function? Explain.

ies. Cookieland charges $4.50 for 10
between the number of cookies and the
kies?

Cookies n’ Things Cookieland
# of # of
cookies (x) 8 |16 | 24 | 32 | 40 cookies (x) 10 | 20 | 30 | 40 | 50
cost (y) cost (y)

Parent (or Guardian) Signature

MathLinks: Grade 8 (Student Packet 7) 29



COMMON CORE STATE STANDARDS - MATHEMATICS

STANDARDS FOR MATHEMATICAL CONTENT

ntities with whole-number measurements, find missing
ues on the coordinate plane. Use tables to compare

ate) in tables, graphs, equations, diagrams, and verbal

ations. For example, if total cost t is proportional to the
brice p, the relationship between the total cost and the

proportional relationship means in terms of the
(0, 0) and (1, r) where ris the unit rate.

j the unit rate as the slope of the graph. Compare two
ed in different ways. For example, compare a distance-
termine which of two moving objects has greater

gns to each input exactly one output. The graph of a
j of an input and the corresponding output.

epresented in a different way (algebraically, graphically,
ns). For example, given a linear function represented
presented by an algebraic expression, determine which

function has the greater rate of change.

8.F.3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give
examples of functions that are not linear. For example, the function A = s* giving the area of a
square as a function of its side length is not linear because its graph contains the points (1,1), (2,4)
and (3,9), which are not on a straight line.

8.F.4 Construct a function to model a linear relationship between two quantities. Determine the rate of
change and initial value of the function from a description of a relationship or from two (x, y) values,
including reading these from a table or from a graph. Interpret the rate of change and initial value of
a linear function in terms of the situation it models, and in terms of its graph or a table of values.

8.F.5 Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g.,
where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the
qualitative features of a function that has been described verbally.

*Review of content essential for success in 8" grade.

STANDARDS FOR MATHEMATICAL PRACTICE

MP2 Reason abstractly and quantitatively.

MP3 Construct viable arguments and critique the reasoning of others.
MP4 Model with mathematics.

MP6 Attend to Precision

MP7 Look for and make use of structure ‘"“ Hl” H ”“ ‘l“ H"
9781614452157
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