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. . . . . 11 [2a 2225 P raD auTo REAL T
TI-Nspire Activity: Function Properties Activity
By: Edward C. Nolan
Function
Activity Overview Properties

In this activity, students explore the meaning of
relations and functions. In addition, they investigate |gzuara . Waian
different representations for relations and functions.
They examine how to determine whether a relation is
a function and investigate many different properties of
functions.

Mantgomery County Public Schools

Concepts
e Relations and mappings

e Representations of relations and
mappings

e Functions

e Domain and range

Continuity and discrete
Maximum and minimum
Intercepts

Increasing and decreasing

Teacher Preparation
e This activity is designed for students to explore the definition and properties of
functions. It can be used to introduce students to the topics or as a review prior to
summative assessment.

The Classroom.

e This activity is designed to be done alternating between small group and whole class
discussion. Students work on their own and supported by the teacher as they work.
There may be occasions where the teacher regains the attention of the class to
share/gain observations from the class.

The Lesson

Stage 1: Learning about Relations and Functions

Students start the activity by investigating T[2i)Ba) 23 pran auTo ReaL B
B

relations and mappings. The student is given S y i Retation:
the definition of a relation and asked to [ [_(;‘3 3()5' %}4’1 -
change the representation of a relation from ;|_‘2‘ &1 I
ordered pairs to a table. i 1 could be shown
as a table of

4 5 values,

> v

Al |4
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Next, students are asked to change the  {(ZZJESJE4] 25 Prap auto rear M
representation of the relation to a mapping Mapping

and to a graph.

Emphasis should be made by the teacher
that when elements are repeated in the
domain or the range, they are not repeated in

the mapping. Remember. {(4,3), (2, 4), (1, -5), (5, 0)}
Also, be sure that students are plotting the RG] o Ao rea. B
ordered pairs correctly on the graph, with the st Next, plot
first coordinate plotted on the x-axis, the the rela-
second on the y-axis. tion as
ordered
! h *lpairsona
6 1 6| coordinate
Rémeémber grid.

{{a3).02.4) (1. -5} (5. o)}

]

Students then apply the concept of relation to  E2SE8IER 2¢ Prap auto rea B

a real WOI'|d situation. Cornplete the table and graph for Juan's i
calorie burning for S minutes, &

. I.minutes B calorid] 1110 ¥

Students then look for a pattern in the real

world situation, which they can answer either I—O:

on the calculator or on the worksheet, g ]

depending upon how the teacher wishes to 3 5

collect student understanding. [ar o = 10

Connections can be made to the B 7 Bl reo cvro rea B

representation of the constant rate of change What do you notice about the relation?

and how that appears on the graph
(connecting to linear functions).

The calories increase at a constant rate of
change (the same difference each time).

Suggested Response:
There is a constant increase for each x-value
increase.
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The students next connect to the definition of (ZSEEE) 3 Prap AuTo REAL
. . A .
functions as a subset of relations. ¢ Click and drag the

vertical line on the

* * left across the grid.

Students may need support in clicking, ) t Notice how the line
grabbing, and dragging the vertical line | Intersects only one

. . 2 point at a time, This
across the graph to test whether the relation . relztion IS & funciion.

is a function. .

There is a distinction made between the
definition of function and the characteristic of
functions using the vertical line test.

Students then apply the definition of function
to the earlier real world situation.

Stage 2: Properties of Functions

The students begin their study of properties — Ei[#a)as]++ Prap auto rear M
with domain and range. Remember to focus Let's examine the domain and range of our
. first relation:

on having the students use correct set

. : {3 Q8 0,-5, 6 0}
notation (using brackets around the sets),
placing th(_—:- elements in numerical order, and The domain i [1, 2, 4, 5} and the rangs Is
not repeating elements. {-5,0, 3, 4}. Note how we can list the

elements in numerical order.

Next, students learn about continuity and — (&F[82]83] .« Prap auto REAL

maximum and minimum StUdentS are aSked What is the maximum and minimum values of
. . . . . . the function below?

to identify maxima and minima on relations in

both ordered pair and graph form.

< — >

The students then are presented the — {ES[Ea[F 7z Prap Almo rear B

definitions for intercepts and interpret them The x-Intercept of a relation occurs when the

from a gra h Th t h r n h | r -nf r graph intersects the x—axis {meaning that the
- g p . € teac e ca ep_ einrorce y—coordinate is zero).

with students that x = 0 is the location of the

y-intercept and that y = 0 is the x-intercept.

The y—intercept occurs when the graph
intersects the y-axis (meaning the
¥—coordinate is 0},
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Students conclude their study of the  {EaJEFJEa]es|ra0 avto real

¥

properties of functions with determining the ’
intervals over which the function is increasing /\1 )
or decreasing. 5 / = 2
The teacher will need to work with the class -5

to have the students understand interval The graph increases ~4 € x < ~1 and
notation. Having the students shade back to decreases —1 <x =2,

the x-axis can be an effective re-teaching

strategy for determining increasing and

decreasing.

Analysis/Extension

The teacher can choose to have additional examples of graphs for students to identify
function properties. Examples like the second page of the exit card could be created by the
teacher to allow for differentiation in the classroom.

Assessment

Give each student the Exit Card to complete.
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Exit Card Answer Key

Express as a table, a graph, and a mapping.
{ (5’ 3)’ (-4! 2)1 (O! 4)! (2’ 3) }

kaf

5

Y
X1y A @@
513 @ 2

1
4| 2 :54-3-211 za4a"x
0 4 >
>3 ;

5

What is the domain and range of this relation?

Domain: _{-4,0,2,5}

Range: _{2,3,4}

Determine whether each graph represents a function. Explain how you know.

c I
4 4N\
NG 3 \
\{ 2 :
1
‘5-4-3214\\34%* NEEE EEP N
| X | X
2 N\ 2 /
3 3 /
4 alif
5 /

@

It is a function because for each It is not a function because for some
x-value there is one and only one values of x (like 2), there are two
y-value. values of v (fails vertical line test).
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; g O dei i
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A 7 /
\ ¢ A 5
4 I/ i 4 /'
I /' ‘\ ;
/ A\ N\ >
| 1 \ 1 l,
4 ' d ‘ 'y
Y9-8 -7f6 -5 -4 RN 456789 0 N hﬂ‘*---\ Y EEEREERS
2 Mo/
/ ) ’1
------ B &
_'Iu‘ _?
n & v i + v
Domain: -8<x=<9 Domain: -6 <x<9
Range: -6<y<8 Range: -5sy<9
Continuous? No Continuous? No
Maximum: _8 Maximum: _9
Minimum: -6 Minimum: -5
Increasing: _-8 <x<-4and2<x<9 Increasing: _0<x<9
Decreasing: _-4 <x<2 Decreasing: _-8 <x<0
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Pages of the Activity

Function

Properties

Edward C. Nolan
Mortgom erny County Fublic Schoals

PRAD AUTO REAL |
= Relation:
A relation iz a set of ordered pairs, There are l {4, 3, 2, 4, (1,
Relations many ways to represent a relation: a set of 3| || =5, &, 03
& ordered pairs, atable of values, a mapping, Show how this
or a graph. Let's look at how one example of could be shown
Mappings a relation can be represented, as a table of
values,
hl
a1 [a
{EEEEE] 2 + PraD AUTO REAL B ERNESEE 25 Prap AUTO REAL "I 2.6 PRAD AUTO REAL ]
A rmapping groups the x-coordinates (in any Mapping s Next, plot
order) together and the y-coordinates {also in the rela—
any order) together and also shows which tion as
element is matched from each group. Arrows ordered
are used to show the matches. ! k *lpairsona
On the next page, draw rays to complete the M ! d cwrdinate
matches for our relation. Remember: S arid.
{{43).(2.4). (1 -5 (5. o)}
Remember: { (4, 3), (2, 4), (1, -5), (5, 0)} 6|
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{EEEYEE] 27 PraD AUTO REAL B EEE8E7 25 PraD AUTO REAL

|« 2.9 PRAD AUTO REAL ]
Cormplete the table and graph for Juan's i wwhat do you notice about the relation?

Relations also can be used to represent real calorie burning for 5 minutes. v
world situations, Juan bums 20 calories for I. minutes |B calorid] 110, Y
every minute he swims.Let x be the number o
of minutes he swims and y be the number of I T
calories he burns,

l 1

I 2 ~ *

[a1]o 19

iﬁ’ RAD AUTO REAL ]

What do you notice about the relation?

The calories increase at a constant rate of
change (the same difference each time).

Suggested Response:

There is a constant increase for each x-value
increase.

{EFIEEEE] 31 PraD AUTO REAL B «EEEsE =2 Pran AuTO REAL

' Click and drag the

A function is a type of relation where each A (S wvertical line on fh§

¥—coordinate {(sometimes called the 'input’ . _|left across the grid.

. has one and only one y—coordinate ‘ + [ Motice how the line
Functions (sometimes called the "output’). One way to : ! | intersects only one
check whether a relation is a function is the c. 2 - |point at a time, This
vertical line test.' ' . relation is a function,

L]

. . )
{EEA[EE] 5 4+ PraD AUTO REAL B «(EESSIEE) = Pran AUTO REAL B «SSEa[EE] o5 PraD AUTO REAL ]
-~y

Click and drag the vertical Remember, it is important to remermber the
L L line.across the grid, ‘ The vertical line test of 2 function difference betw?el.'u the definiti.on of a function
. Notice what happens just demonstrates when each x-value has no and a characteristic of a function,

to the right of the y-axis,

meore than one y-value, If the line intersects
The line hits two points at

The definition of a function is that each
with more than one point, then the relation is

¥-walue has one and only one y-value,
2 the same time, This ;
R o ) not a function. A characteristic of a function is that it passes
relation is not a function, .
- the vertical line test,
-

3.7 PRAD AUTO REAL B (EAESYSEY 37 Pra0 AUTO REAL [ ]

Is Juan's burning of calories while swimming a Is Juan's burning of calories while swimming a
function? How do you know? function? How do you know?

4

Itis a function because each number of minutes
he swims has only one calorie count.

Suggested Response:

Juan's swimming is a function, because each
¥—value has one and only one y-value.
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{ESIEENET « 1 PraD AUTO REAL B «[EESTE 2 Prap AUTO REAL 'K 43 |PRAD AUTO REAL ]

Let's talk about a couple of terms that deal Let's look back at our first relation:
with some number sets we are already using. | |14 3. @ 4. (1. -5). &, 03}

. These terms are domain and range. Is it a function”?
Domain
&
Domain: the set of x-coordinates
Range

Range: the set of y—coordinates

L]

43 |PRAD AUTO REAL B <[EEEEE « ¢ Prap_AUTO REAL B S +5 PRAD AUTO REAL |

Let's look back at our first relation: Let's examine the domain and range of our wWhat is the domain of {2, 4), (3, 9. {1, 1), (-1,
{43 @4 0.-5 60 first relatior: 1) © 0}?

Is it a function?
{43, @2 4, (1, -5), G, 0]

Yes, because each x-coordinate has only one
corresponding y-coordinate.

The domain is {1, 2, 4, 5} and the range is
{5, 0, 3, 4}, Note how we can list the

Yes, it is a function, because each x-coordinate [ elements in numerical order,
has one and only one y-value.

{[EEES A + 5 PraD AUTO REAL i« 46 [PRAD AUTO REAL [ ]
What is the domain of {(2. 4). (3. 9). (1. 1) (-1,

hat is the range of {(2. 4). (3. 9. (1. 1. (1.1},
1. (0. 037 ©. 07
{2.3.1,-1.0}

Suggested Response:

Suggested Response:

The domainis {-1, 0. 1, 2. 3}.

4 46 PRAD AUTO REAL i <« 47 |PRAD AUTO REAL m o« 47 PRAD AUTO REAL i
What is the range of {(2. 4), (3, 9), (1, 1), (=1, 1), |Is the relation {2, 4), (3, 9), (1, 1), (-1, 1), O, Is the relation {(2. 4), (3. 9). (1, 1), (-1, 1), ©.

©, 037 M} a function? 03} a function?

@910

Yes, each x-value has one and only one
y=wvalue

Suggested Response:

The range is {0, 1. 4, 9}. Note we do not repeat
the same element when it appears in the range.

Suggested Response:

Yes, it is a function. Each x-value has only one
y-value (it does not matter how many x-values
each y-values has).

[ S

{ESYEEET] 51 PrAD AUTO REAL B «EEETS 52 Pran AuTO REAL ]

A relation is continuous when it is
represented as a line with no gaps, no jumps,
and no holes, A characteristic of continuity is
being able to draw the relation with a pencil
without ll'ting the pencil. The opposite of
continuity is when the relation is discrete,
having distinct parts. Relations made of just
points is always discrete,

Continuity
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{EFEEE] ¢ 1 PraD AUTO REAL B «EESlE 52 Pran AuTO REAL B <[SE[EIEa] o5 Prap AuTo REAL ]

Think back to the original relation:
{4 3. 2 4. (1. -5) & 0)

What is the maximum and minimum of the

The maximum value of a relation is largest

Maximum value of the y—values, relation?
&
Minimum The minimum value is the smallest of the

y-values,

{[EEfEEEY 53 PrAD AUTO REAL 'K 6.4 |PRAD AUTO REAL m o« 6.4 PRAD AUTO REAL ]
Think back to the original relation: What is the maximum and minimurm values of i ‘w
[V

- i ?
{4, 3), 2 4, (1. -5 G 0} the function below? Suggested Response:

YWhat is the maximum and minimum of the - - —
The maximurm value is 4 and the minimum
value is -3,

relation?

<

The maximum is 4 and the minimum is -5. LY,
. . . K-
Suggested Response: d x x
The maximum value is 4 and the minimum value | ;5 : 10 Cio ICF}
is -5 (remember, just examine the y-values). \\. K
-4 -4
:ﬁﬁ' RAD AUTO REAL ] :ﬁﬁ' RAD AUTO REAL [ ]
Is the function shown below continuous? & [|ves =
I Suggested Response:
= Yes, itis continuous. =
17 !
x i oy
-10 10 -10 1\ _ IT]
-4 -4 ’

BRG] 7 Prvo suro ren B (EEYERIEN 77 Prvo Ao sen 8 RGN 7 brao abro sen

The x-intercept of a relation occurs when the What is the x-intercept?
graph intersects the x—axis (meaning that the
y—coordinate is zero). 0 -3

R |

Intercepts
The y—intercept occurs when the graph

intersects the y—axis (meaning the

0 -3

@4

your current answer is
CORRECT

your current answer is
CORRECT

. . .
¥—coordinate is 0). - — 7 ~~

-
{ESIFNFE] 73 PraD AUTO REAL ] ‘_ﬁm’mo 2RT0 REAL ] PRAD AUTO REAL ]
oo 2 [ what is the y-intercept? = =
= = =

-6

-4

i
N ]
=
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ST 5 Prao Almo rear B (FEFEIEN 5 2 PraD AUTO REAL ]

{[FA)EER] 5 3 | RAD_AUTO REAL ]
s Y
To determine whether a graph is increasing
Increasing or decreasing, we read the graph the same 1k X
way we read book, As the values of x -5 I 5
& Increase, if the values of v get larger, we call
Decreasing the graph increasing. If the values of v get "
smaller, then the graph is decreasing.
The graph increases -4 £ x = -1 and
decreases —1sx =2,
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