Topic 5: Define, Evaluate,
and Compare Functions

Term

Meaning

Function

Domain

Range

Relation

Independent
Variable

Dependent
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Nonlinear
Function

Qualitative Graph

Interval
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Pre-Chapter Review
Finding Slope from a Table

Find the slope from the table: Slope =

Copy the (x,y) next to the table from the video.

'2 5 Slope also equals: Change in
Change in
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change iny
change in x
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Find slope from Graphs:
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Finding Slope from Two Points

y
»
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slope = "
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(Formula) Slope = Fill it in!

Find the slope of the line that passes between (-3, -4) and (5, -12)

(v} (x,v.)

slope =
P X. - X

2 1

Find the slope of the line that passes between (-4, 3) and (-7, 8)

Grade 8: Topic 5



Find the slope of the line that passes between (-4, -2) and (-6, -12)

slope =
p X

All three videos review how to find the slope of
linear equations - y = mx + b, where mis slopeand b
is the y-intercept. Linear equations or functions
makKe graphs that are lines. Look at the graphs in
each example from these 3 videos. They are ALL
lines.
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Lesson 1: Understand Relations & Functions

Goal: Identify whether a relation is a function
Identify the domain and range of a function

A relation is a pairing of numbers in one set, called the domain, with numbers in
another set, called the range. A relation is often represenied as a set of ordered pairs
(x, ¥). In this case, the domain is the set of -values and the range is the set of y-values.

Function - a relation (set of ordered pairs) in which each
element of the domain is paired with exactly one element of
the range. In other words,

there s NO REPEATING OF X VALUES IN A FUNCTION!

[{ = E.l' ['.'.5}, [“l E'E}I ["1'.! E-'EL [El 2-5”'
The domain is
The range is

) problem 1 Identifying Functions Using Mapping Diagrams —_—

Tdentify the doamain and range of each relation. Represent the relation with a
mapping diagram. Is the relation a function?

B i —2, 0.5), (0, 2.5), (4, 5.5, (5, 2.5)] B {(s, 5), (4,3), (8, 4), (5, 8)]

The domain is { —2,0, 4,5}, The domain is {4, 5,6},
The range Is {0.5, 2.5, 6.5}. The range Is {3, 4, 5,8}.
Domain Range
Diarmaln Range 4

Grade 8: Topic 5



e

'e Got It? 1. Idendly the domain and range of each relation, Represent the relation with
a mapping diagram. Is the relation a function?
b. {(—1,0),(~2,2), (4, -4}, (7, -7)}

a. {(4.2, 1.5), (5, 2.2), (7. 4.8), (4.2, 0)}

% l"" i

Is the relation a function? Use the vertical line test,

B i-a2n(-3,10 -2L(-4-1,0,2)} B y=-x*+3

=

+

-1 Y identifying Functions Using the Vertical Line Test

[

Try it Are the graphs functions? Use the vertical line test to decide:

.”_
V] | |
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Extra Notes for in class previews:

A is any set of ordered pairs, and can be represented as a table or
as a graph.

The of the relation is the set of x-coordinates.

The of the relation is the set of the y-coordinates.

A is a relation in which every member of the domain is paired with

exactly one member of the range.

Express the relation {(—5, 2), (3, —1), (6, 2), (1, 7)} as a table
and a graph. Then state the domain and range.

y
X y | 8
7 | D:
; I )
I R:
|—8 -4 0 4 8x
| . .
| Function?
I s

D:
X y (T T T T#TTTTT]
: R:
5 1 o RS- Function?
Independent Variable:
Dependent Variable:
The domain is the variable b/c it can be any value. The range is the

variable because it
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Lesson 2: Analyze Functions

Goal: Determine if a relation is a linear function
Identify functions by their equations, tables, and graphs

Key Concepl:

Identify Linear and Nonlinear Functions

In a previous lesson, you learned that linear functions have graphs
thatare straight lines. This is because the rate of change between
any two data points is a constant. Nonlinear functions are functions
whose rates of change are not constant. Therefore, their graphs

are not straight lines.

Draw the examples from the video here of NON-LINEAR FUNCTIONS:

Determine whether each table represents a linear or nonlinear

function. Explain.
Ny

1- X ¥ 2- X ¥
(1 2| s0 “ E (1 1] V|) 415
IR E I Pl K
* 6 | 2 <. | JEN BT "’J '_
N8| s/ N 10 100 Y

RATE CONSTANT?
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Got 1¥7 Do this problem to find out.

¢. Tickets to the school dance cost Number of A (PO
5 per student. Are the ticket sales Tickets Sold
a linear function of the number of Ticket Sales 55 | 510 515

tickets sold? Explain. )

L}, A square has a side length of s inches. The area of the square
is a function of the side length. Does this situation represent a
linear or nonlinear function? Explain.

DRAW THE TABLE AND GRAPH AND WRITE THE NOTES HERE:
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Extra notes for class preview:

Use the of the graph of the function to determine if it is linear.

A nonlinear function has a graph that is not a straight line.

Does the table represent a linear or nonlinear function? Explain.

il { .'l T .E T :i'

Az xincreases by 3, y decreases
by 8. The rate of change is
constant. 5o, the functon

is linear.

Does the table or graph represent a linear or nonlinear function?

Explain.
x y x y 31
25 2 8 y
/1N _
7 20 4 4 —3—2//_1 N2 3x
14 | 15 6 0 Ly
/1 \
21 10 8 —4 ¥ \

Check the of

T
L




Does the equation represent a linear or nonlinear function? Explain.

4x

4. y=x+5 5. y=-5

6. y=1-x°

Lesson 3: Construct Functions to Model
Linear Relationships

Goal: Write an equation in the form y= mx+b to describe a linear function

@ Explore It! = o

Erich veants Do By & rete o it biks that oosts §250.
He mas alresdy saved 5120 and plans o save S20 s sk
feoem tha money he s {or mowing lawes. Ha thinks he
walll have saved enough rmoney after saven weeeks.

A, Complete thee table. Then graph the dats

Ad0
Time (weals) i ] 1 ] | _._
= 180
Mansy Sawed (1] 120
120
(]

Construct
Functions to
Model Linear
Relationships

I cam...

WPRE B U e et
¥l e B oo desribe @ lioear
Fonction

Tirrm (el

B. How can you tell that the relationship is a linear function from the

table? How can you tell from the graph?
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Focus on math practices

Generalize How can the different representations help you determine

properties of functions?

a ‘Write a Function from a Graph

& plan far o skaisboard ramp showes that the plywood
Foar the trisngular sides of tha reevp should b ot suck
‘Huat Por avery @ inchas of haight. the irnsrmgls should have
& e that i 313 inchas lang. Wikat is tha haight of the
shateboard ramp shavwnt

5-|:.H|H [+ I
l-hnhdul L]

STEP 1 Use a graph o0 reperesont the siuation and £o ETEP 2 Use the skope to write an equation that
debermire the dope represent: the functon shown n the graph
Then use the equastion o fnd the heigit for
For every 8, of a hawe length o 110 inckes.
Fsgihvt. 1ha base
in B3 im. long il il e
¥ Hase length
27 ' Thie sopuation s y = 1’,:.
LRE
e o= i

0

L)
5 22 44 BB ==
Basa Langth find

The Feenghil ol Lhie sramp is 30 imsdf

The of the line is the in divided by the

in which is

BLANKS FROM THE SENTENCE UNDER STEP 1.)

Try It!

How will the height of the rampe change i the plan shows thet for eyery
¥ irsfiem of height. the trargle should fpee 5 beae thet is 15 irckes long?

Graph the function, The dope of the functon theram i the graph
th Tha equatssn af il functkon b g = w. M il bass bemgik
i 110 irsthes, Ehen the hesght af Ehe ramp will e inrhes

Convinca Wie Hxplaim by the midial walue and the p-infercept
i eguivalant,

i !

O kR R A

. (EILL IN THE

1@ 30 3 40 50
Base Larsgih in.]
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m 0 Write a Function from Two Values ﬂ ﬂ s -ﬂ uwn

The cost to mansfacturs 5 toys s §17.50; the cost ta 16 tays coat 310,00
manuiscture 10 toys is $85. Conutruct a bnear functian in
the form § = sax + & that represenits the relatianship § tors cowt 1750,

Ligtacmans Tha nusiber ol Loy pieduced sad the coul ol
producing tham

STEF 1 Determine the constant rate of changs.

" Thee coomfant rake
EE E _.5..&_1;!! of charsge is 2.9
ETEF 2 Una iFe slops and cne sel & valuss 1o @ ared g o Tirsd e e intidcapl.
W=2HW+bh  S=b _ The nitial value, or p-imecep, is 5.

The brwar funcizan thet models thn relaticrship s p=25c+ 5,

& Try 1t

En boeracking Feorey evadh Toad he feedh his dogs ek week, AlToer 2 vk,
he has wuied &) cups of dog food. Adter 5 weeks, be Fas used 21) cups.
Cortruct & function in the Tesm § = &r + B 13 repredent the amount of deg
food wed, p, afier 5 veeehs.

Interpret a Function o The initial height of
from a Graph 10 1 the candie is 10 inches.
Thae graph shows the relationship of the height of a

burning funetian E . The candle
¥ repreaien ‘?'l'll
Hllﬂﬂﬂﬂr. ML s g . , shorter as it burns,
The function ¥ = — 1x + 10 represents the relationship. s . | P —
thee cardle will
The camdle lurms at
i 2| acorstant rate of hf burned out.

1 inch per howr, \1
o 2 4 & B 10
Tirres (W)
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© Try 1!

The graph deows the relaticndhip between the number of pages
printed by a pravier amd the sarmeup time before esch primbesg. &
What furstion im the form = mx « b represeris this relsfiorship? i i

¢ @ 20 0
Mumbar of Pages

Q

A, fustieen im thes Borm = mx & b repieseris a beear relatianship bebasen
s GeaarTliEE, ¥ A i

Slape af conflant rate af change
y=mx+ b

Fimisreept oF inibial walis

5. The dats in the tables below reprasent & linear
relationalig B in the mbsing data,

I, Make Semse and Persevere Tonys is looking
&1 a graph thet shows a line dresn between hwn
podnis sith o dogee of — 5. One of e g is
wrasd ged and she cannod read L. The poiels 5
far aa she can tell are (3, ) and x. 10). ¥t
must the valus of 5 ba ¥ Explae

i0 il Elid

6. What & an cquathon that represents the lineae
functiomn oesonibed by the data in Ben 57

2. Reasoning What & the mvtial value of all
Loy Puncteong that fhvow & peopor lonal
relationghip?
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Extra Class Practice for Previews:
To write a linear function in slope intercept form, you need to identify the:

V.

v,

An airplane at 30,000 feet begins its descent. The plane descends 500 feet per minute.
Identify the rate of change and initial value in this situation. Then, write an equation in
the form of y=mx+b to model the height of the plane.

To find an initial value/
put the equation into Slope Intercept form and solve for the
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Lesson 4: Intervals of Increase and Decrease

Goal: describe the behavior of a function in different intervals

L
e Intervals of Increase
3 = 5 | and Decrease
Objective

Students will be able to:
o describe the behavior of a fundisan n different intendals.

Essential Understanding

The relatiamship BEbwsen tw Guantities on & giaph can be

Solve & Discuss It!

Martin will ride his bike from his house to his sunts house.
He has two different routes he can take, One route goes up
and down a hill. The other route avoids the hill by going
around the edge of the hill. How do you think the routes will
differ? What do you think about the relationship of speed
and time?

represented in a qualitative graph that shows the behavior of
the function in different inlervals.

Be sure to draw the graphs and take notes from the video.

SISV © interpret a ualitative Graph

An express train reaches its
travel speed of 150 miles per
hour shortly afeer leaving the
station and travels at this
speed for an extended period I
of time.

A gualitative graph représents a relationship
between quantities without numbers.

What would a qualitative =
graph of the distance the

train travels over time look

like once the express train
reaches its travel speed?

Be sure to draw the graphs and take notes from the video.
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Tp—— Interpret the Graph of
EAAMPLL 2 o a Nonlinear Function

The graph shows the behavior of a interval 1 Interval
ball that a soccer player kicks to a
teammate. Describe how the height o

of the ball and time are related in
each interval.

T

Determine whether the function is
increasing, decreasing, or constant in
each interval.

Try It!

The graph shows the behavior of Skylla
skateboarding at a skateboard park. In ‘I'y
which interval is the function increasing,
decreasing, and constank?

(4)

X

(1)
(3)

Distance Above
Ground (meters)

(2)

Time (seconds)
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EXTRA CLASS NOTES FOR PREVIEW:
A is a graph used to represent situations that may not have numerical
values or graphs in which numerical values are not included.

the period of time between two events or points in time.

Functions can be or based on the

Sketch a linear function that is increasing Sketch a function that decreases
then increases

N
~
A
kL

Judith's bike ride
What interval is Judith’s distance

6 decreasing?

What interval is Judith’s distance
3 increasing?

Distance from home (miles)

1 What interval is Judith’s distance
constant?

V.

0.5 1 1.5 2

Time (hours)
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Lesson 5: SKetch Functions from Descriptions

Goal: Draw a sketch of a graph for a function that has been described
Analyze and interpret the sketch of a graph of a function

Tha Enwironment Club is leamning about
oll consumption and energy conservation
around the world. Jack says that the oll
consumption in the United States has
dropped a lot. Ashley says that the ail
consumplon In China is the biggest
problem facing the world environment.

A. Do you agree or disagree with Jack's statement? Construct an
argument based on the graph to support your position.

Write down whether to agree or disagree with Jack and Ashley.

How does the sketch of a graph of a function help describe its behavior?

Write down the answer to this question.
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Sketch the Graph of a Linear Function

¥What does the graph of the function ook like?

Step 1: Identify the two variables

Input vanasble: T lime)

Ok peit wiidi kb
(ooypen lEeel in tee tank

Step 2 analyze the relationship between the two variables.

Write down the analysis from the video:

Step 3: Sketch and label a graph that shows the behasionr of the function.
When the dive begins, the oxygen tank s full.

Tf
-

g

5

Time {minutes]
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The weight of the water exerts pressure on a diver. At
a depth of 10 feat, the water pressure is 19.1 pounds
per square inch (psi) and at a depth of 14 feet, the
water pressure is 20.9 psi. Complete the statements,
then sketch the qualitative graph of this function.

The input, or x-variable, is

The output, or w-variable, is

Danika sketched the relationship
between altitude and time for one of
her ski runs. Describe the behavior
of the function in each interval.

4
Danika is on the chair 4
lift Emn g up to the top
of the ski run.

Altitude

W =

=

Q

Danika is at the top of
the run, waiting to ski
down.

Danika is skiing
down the run.

X
-

Time
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STEP 1 Identify the two variables in the relationship.

Input variable. . w
/tfx OULPUL VArTADIE, s
A :

STEP 2: Analyze the relationship between time and height.

——

s
X 1] T\

When José first throws the javelin, it increases in height. After it
reaches its highest point, its height decreases until it hits the ground.
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Jackson rides his bike from his home for i
30 minutes at a fast pace. He stops to y
rest for 20 minutes, and then continues
riding In the same direction at a slower
pace for 30 more minutes. Sketch a
graph of the relationship of Jackson's
distance from home over time,

Distance (mi)

4
-
Time (min)
You can sketch a graph of a function to describe its behavior,
When sketching a function, follow these steps: "
1. Identify the two variables (input, output) that have
a relationship.
2. Analyre the dtuation. Look for key words that indicate j‘ |
that the function is increasing, decreaiing, oF constant. g
3. Sketch the graph. /"r_F
- - >

How do you know which variable goes with which axis when you graph?

Be sure to answer this question here in your notes:
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dl. A clads plants a iree.
Sk eich the graph of the
Feeight of the trecs

s

&, Identity the beo variables.

Year 1 7 feet

Year 0 3 foet

. Sketch the gragp. &

(L

5. A airplace takes T¥
15 minutes 1o reach
its cruising akftitude.
The plane cruises
at that altituede for
S0 minwtes, and then
descends for 20 minutes
before i1 lands. Sketch e

Altinude (1)

the graph of the height -
of the plane over time. Tirree: (rmin
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EXTRA EXAMPLES FOR CLASS PREVIEW:
The graph below displays the temperature of

a cup of hot chocolate. Describe the change
in the temperature over time.

Temperature

Time

A lion is resting when it sees another lion and races after it, picking up speed as it runs.
Sketch a graph to represent the situation.

Emmy got a new puppy last year. The graph shows the puppy’s weight over time.
When the puppy was months old he weighed 15 Ibs. Over the next 3 months
he grew from 15 to Ibs. Then he grew at a rate of pounds per
month for 2 months. After that...

2 4 6 8 10 12
Age (months)
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