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Relations & Functions

Relations
SPECIFIC OUTCOMES
TOPICS REVIEW EXAMPLE
C1. 11 Graph, with or without technology, a set of data, and
Interpret and explain determine the restrictions on the domain and range.
the relationships
among data, graphs |35 1" izin why data pownts should or showldmotbe | T
and situations. connected on the graph for a situation.
13| Describe a possible situation for a given graph. | 7
“14 | Sketch a possible graph for a given situation. | 7]
"15 | Determine, and express in a variety of ways, the | 7]
domain and range of a graph, a set of ordered pairs, or
a table of values.
"C2.° | 21 | Explain, using examples, why some relationsarenot | 7
Demonstrate an functions, but all functions are relations.
understanding of "22 7| Determine if a set of ordered pairs representsa | 7
relations and AEL
functions. "23 | Sortasetof graphs as functions or non-functions. | 7]
"24 | Generalize and explain rules for determining whether | |
graphs and sets of ordered pairs represent functions.
"C4. | 1 | Identify independent and dependent variablesina | ]
Describe linear LN E e
relations.
" C5. Characteristics of | 53 | Determine the slope of the graph of a linear relation. | 7]
graphs.

[€] Communication {PS] Problem Solving, [CN]} Connections [R] Reasoning, [ME] Mental Mathematics [T] Technology, and Estimation,
[V] Visualization
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Key Terms
Term Definition : Example
Relati "ne set of ordered PAIrs that :
elation L CONNECTS 10O 5p1E E (O)‘-l),(l,lO)u(Zflb)
] i t ASPRCIOT CIASS OF relatons where every
Function i ValuR Nas & uniaue v valye, J ;(0,20), (1,25), (2,30)
Ordered pair E 5
P (1,y) L (2,12)
Coordinate Plane | Has 1 axes: X xis 010 y cyig, The oIk FeEeE-origin
rhere the akes vweet s rhe Qr q N ot (030) ZLU ‘1”.-_
x-axis | The horizontdl axis on the | SR X axis
: coordingte plane g s (AR
y-axis | The Verticol axis on the ; Hifffe—y axis
: coordingte plane ; FHEH
Domain I Tne firstser of elements . the | N
i ordered pair i (®\\/)
Range iThe Second set of efementsin |
i the ordered PO T, : (1\@) _
Element A NUNDRY 10 1ie gydeed P/ (2,12) = 22'5s eehfeoypwe'? i ofdomf/\i'g
121 “Ut of vange.

Permissible values | possiple values?

2 IS a perimissiole

i Qrapn.

vintue of X

Dependenf : '
Variable | y | Yy
Independent ; ;' 5
Variable PoX ;
P age 3 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014

v



FMPC 10 Updated June 2013

Introduction to Relations

Relationships exist everywhere we look...

e There is a relationship between the lengths of lineups at the fair and how exciting the rides
are.

e There is a relationship between the height of a ball and how long ago it was kicked.
There is a relationship between traffic and the time of day.

o There is a relationship between distance travelled and the speed of the car.

Some relationships.don’t even seem to have a mathematical relationship but are connected in some
other way.

For example: The students in your class all have a birth month and height. We could write a list
matching each student’s birth month and height.

As ordered pairs...(3, 155), (5,138), (11,162), (12, 135), (7, 142), ...

(March, 155 cm tall)

Some notes here...

Challenge Question: \
1. Give examples of three other relationships you see on an everyday basis:

2. the hour of the dayand Fhe temperatyre

3.y0U7 09€ and your neignt
2. Write a set of 3 ordered pairs for one of your relationships above.
Explain what the ordered pair means.

#1:3) (2,20) = you wOrk 2 hes for $20 (810/h)
P) (4, 40) ~ YOU WOrK NS for By 0
¢) (10,100) - you WOrk 10Nrs fOf 8100
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Use the following information to answer questions below.

Updated June 2013

Consider the data given in following table:

Student Height (cm) | Arm Span (cm) Written as ordered pairs.
lulw | i iKY S A
Bones 144 151 (135,137)
phat Ciarlis [ 150 a8 7 144,151)
Lucky [150 |56 e
DizzyDee [165 | L — e
Lrash oo 3120 132, e \/(155' 152)
_Anjohlkinu {160 | led AT
__S.?_I_r! ............. 2. 00 ____________ .2.10 ________________ \/ (200’ 210)
Talloola 125 127 ’

3. Why do you think the numbers in
brackets are called “ordered pairs”?

Because they are poired |

NUMDETS writien in
the alpheoericol order
Of the X an y axis.

_ (125127)

The data above represents a relation

between what two quantities?

A students’ hesgm and
rneirgrm Span (em),

Armo .
268 | i . i Graphs help to show if there is a
[ _' pattern in the data.
- ! PR If there is a pattern, a graph
= s will show us what type of
100
50 -
|
o 50 ! 1(‘13_ 150 200 :Height

.J Describe the relatlonshlp you see on the graph above.
’k"‘ (What does it look like? What shape is it?)

It is d@ cl veiet .[)l_Ei | £ ¢ O _f\ af_%‘:)
vou can ma ke g
® [T 1S GOING P DI L\CXQ\IALL\{ %

P age 5 |Relations
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What is a relation?
Definition 1:

If two groups of items are related, the set of all possible pairings is called a relation.

For example:
A person'’s height and their arm span.
Distance travelled and driving time.
Exam score and study time.

Definition 2:
A relation is the set of ordered pairs that connects two sets.

The “relationenip?’ belWeen sets of information

‘Domain: {Range:
The set of first items in a relation. i The set of second items in a relation.

Some notes here (possibly)...

TR SAEC TV IETA T B == o =S

216 SUCH I QY

Nz ngiural Qe rafional
w-whnoie g irrotional
7= i0tRQEr R :req)
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Updated June 2013
Graphing Relations on a Coordinate Plane
Below are two examples of the Coordinate Plane
The vertical line with numbers on it is called the -0 X185
The horizontal line with numbers on itis called the _Y - 0 X 1S
vert.“
vert.
10 -
16
5 H ¢
A
' =horiz C
A
-5
\
0 § ‘T3-’I|0riz
105 -5 i) 3 0
10. What is the difference between each of the graphs shown above?
_dhe grophon the lefiis ine whole groph (hos .
p— i ! N . T
________ neaaiive coordingigblubne ine oNg 6h ine ridhi St nas
11. DeScribe a scenario where it is more appropriate to use the graph on the right. {J()SJ\ Ve eoor d inaes

Ayon were showing e nouls. you. Worked ..

_____________________________________________

13. How could you describe to another student where to plot a point on the plane? For
example: (2, 5)

___________ The first number (2) find on tne x-axis ond then

___________ find_the second number (9) 0N the Y-axis ond find ine
14. Plot and label the following ordered pairs on each of the grids abové”[whenever possible): PO N
A(1,2), B(-3,5), C(10,4), D(-3,-7), E(8,-2) j

where they
intere sech
(pIOY ¥Nnere),

P a g e 7 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Coordinate Geometry (Cartesian Coordinate Geometry)

Based on the coordinate plane.

+“ The coordinate plane has two axes.

=L

The vertical y-axis.

The horizontal x-axis.

e

The point where the axes meet is called the origin.

B
la
14
Y
)
74
l

Every point on the plane can be located using two
numbers called coordinates or an ordered pair.

The ordered pair is always given as (, y). The coordinates of the origin are (0,0).

Example: Point A has coordinates (4,2).
4 is an element of the domain. 2 is an element of the range.

""" i;—["(':Héiiéi{gé‘diiéé'tib'ﬁ"'"""""““""'"'"'g'""@L}f-"c'ﬁé'lié'ﬁgé'Qiiéé't'i}ih':""""""""'"""""
Using the graph below, plot the relation ! Using the graph below, plot the relation
described by the equation y = 2x. ' described by the equation y = Vx + 2.
19 ‘ 197
4 g=== !
' i
D g i x| Vv
L] El / : y 1 - = Frm—
al |/ . g T T A @)
? +H 1\ 1
10 - i 1 T s 1-10] |z$}2an3u.l|
; 5o ’ 21 2
= / 1 i ) 11 5
M s ' \
,r" & : 6 \
- 1 : é \
i \
) hol
| -
) : x|y VENXTL
| HEE s e v: 37 :y=V0:0
' ) e y -7 1 2 N
1. L Y_ — \/;2(-2) A =2 i.J__-=+—- N y T
-2 | M Y:z(9) -2 |0 VINZZ eyt
- —Z \/ - Z(O) _i 1___ 1
. 2N ' y/ 1
0 | O v 2 et Do ‘fWé*ZP‘E j
Z 2 12 .
|
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Graphing relations using a Table of Values.

Using the graph below, plot the relation described by | Using the graph below, plot the relation

the equationy = 2x. described by the equationy = vx + 2.
y =2Xx '
Xz . A Table of Values: r=yx+g Can you see why |
:1 T < Choose a few reasonable . XZ g chose these
ol o input values (x), then 1 1 particular input (x)
11 -2 calculate output values (y). 2 2 values?
2 | -4 : 7 3
This produces some ordered '
pairs to plot our relation. !
19 | 10
A f ]
TL E ] ;]
| | s
q 1} - 4
a| E 4|
2 ] 2 o™
1 !
107 . q i 23 6| 7| 8 9T B Rl AEEEEN IR U
al
4 £l
A |5
: ;
' z
y Ammn :
Hl
/d hl 1

“'1/7-) Are there any input values that would not @ Are there any input values that

e

" make sense? Are there any that are “not * would not make sense? Are there
permi?tted”? | any that are “not permitted”?
not '

p b

AANSWER KEY: NOK

values have on the graph of the relation?

Tney are  ympossible o piot 011 e 4ropn

KANSWER KEY: GRAPH W |AVE STOPS AND S
JHERE VALUES ARE NOT PERMITTED X
e Positive Inputs (domain)
When creating a table of values, ¢ Negative Inputs (domain)
you should consider: [ > e Zeros

e Non-permitted input values

P age 9 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Graphing Relations continued...

20. Using the table and graph below, plot the 21. Using the table and graph below, plot the
relation described by the equation | relation described by the equation
y =3x. y=x+2.
A : n
= - = ’ 9
- *; y=3x. | = y=x+2.
:1 J X y I: 8 /J X y
i b -1 -3 i A -2 | o
i1 010l [ { -1 |3
10 L -.‘:T.aiavrm'ﬂ 1 3_:: ! L SRR O i 2
: 2 16 |i : R E
NS 3 19| : 2 |4
, e
; : |
)2 What are two possible itemsinthe |  23. Whatare two possible items in the range
domain above? above?
nla n/o
""" 24, Using the table and graph below, plotthe | 25. Using the table and graph below, plot the
relation described by the equation ': relation described by the equation
y=3—x. y=2x+1
R 10. :: - 10
! L ] = .
EE - :SL_ y=3—-x || :I - y=2x+1
: x |y | - x |y
s -6 | 9 | ! -2 li-2
- -3 |6 |1 H g 1 = BN
1 T R ORI 0 5 :, | I REE g T3 A5 B[ 7 00T O l
Al 3 10 1 Lt
% il ] 6 ) T 2 S
5 H | L
%., T
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Graphing Relations continued...

Updated June 2013

26. Using the table and graph below, plot the
relation described by the equation

27. *CHALLENGE**Using the table and
graph below, plot the relation described

y = x2. by the equation y = 2%,
. ] y = x2 : . y =2*
1 X y | | X y
'ﬂ‘ _ 1 11 ) EI ; - =2 | %
K i O O E 1 . -1 %
1 gl '-;I.tiwnntm 1 1 i ¥ ‘:I‘z b I RIER O l
8 l’l- 2 |4 1t § 1 2
= N 2 149 E 2 |y
- Jf'“ E I
0 H
T ; i

the range above?

n/o

30. Using the table and graph below, plot the
relation described by the equation

"28. Whatis a value that cannot be partof |

29. What is a value that cannot be partof
the range above?

n/¢~

31. Using the table and graph below, plot the
relation described by the equation

=—2x—1. w B
y : y=3x
s y 5 s
VL B 1 ]
8 = —2x — | [
!l y 2x —1 : ﬂ e
X oy | y=oF
1 -2 5 i 4 I X y
2 ol I o -4 [ -6
A B i o) = ! \ 0
URRELE LT T E g T N TR -7 -3 T
e : % _é 7 010
e AEbE | T 2 |3
a R ': A 4 |6
SERSRERE st WEeEt e
L[ h | : 10l
P a g e 11 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Graphing Relations continued...

32. Using the table and graph below, plot the
relation described by the equation

33. Using the table and graph below, plot the
relation described by the equation

y=1-12x. . y=x.
10 :: 1
E! n y=1-2x | [ : y=x
Jl X y | X y
| 5 " - &
4 - H | . - -2
e = | -4 -1
] | ' L. 1
U £ EERNNERR FITwr o™y Q 1 :'.'l E AT 7| O 0]
: 1 -1 | T i 2!
: 15 ] : 12
: ' :
1 < I o

34. Using the table and graph below, plot the 35. **CHALLENGE**Using the table and
relation described by the equation graph below, plot the relation described

x = 2y. by the equation y = |x|.
" P oK ¥
I R
s x=2y. | = i 7 y = x|
it v x |y | SNERrEEEENdEEa x | y
: 8 |4 |} S - Z 17
! § =4 -2 | 1 -1 11
l,_ T u--%]‘zuauu:nnu D O il H -Ah'haﬁlm-"-mbf! O O
mEaaNN. A i 1|1
: 3 9 i : 2 |2
T e "
L AT YT YT
i (R 4BSOLUTE VALUE GRAPHS
g ARE V-9HAPED®R .
1 . / B
‘._,)\_’fk A ’,//
. \,/_';“_")
D {.X ‘ \%
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Domain & Range (continued)

Recall, (2,5) and (-3,7) are called ordered pairs because the order of the two elements is important.

e The first set of elements in the ordered pair is called the domain of the relation.
e The second set of elements in the ordered pair is called the range of the relation.

36. Challenge Question:
List the domain and range for the relation (1,1), (2, 4), (3,9), (4,16)

Domom:{llz)g)q% ﬂ%xlx:],Z,B,H{
Range: §1.4,9, 16§ = gy;yzl,q,q,lag

Answer:
Domain: {1,2,3,4} Range: {1,4,9,16}

37. Which of the following is/are true?
The domain is the set of permissible values of x.
~. The domain is the set of permissible values of y.

s. The range is the set of permissible values of x.
The range is the set of permissible values of y.

Your notes here...

P a ge 13 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Domain & Range of Discrete Data (points):

Updated June 2013

[Definition on page 25]

Remember, domain is all “first elements” and range is all “second elements”.

Since we are often
working with graphs
that have an x-axis
and a y-axis.

Find the domain and range:

Domain is often described as all permissible values of x.

Range is often described as all permissible values of y.

Example:

Find the domain and range of the relation:

(2,3), (3,4), (4,5), (5, 6)

Solution:

Simply list the first elements, then second:

domain: {2,3,4,5}

Find each of the following.

range:{3,4,5,6}

i Example:
! Find the domain and range of the following relation.

}
il
b

- 19
i ‘ L]
o
7
:}
i
1 hd AN
i 2
1
Al LI’ - “ mad YRR T
12 i
L la
4
s
i 7 il
%
LI h

i still a relation.

Solution:

First, find the
coordinates of the
BIG points:
(2/4),(7.9),
(10,-3)

Domain: {2,7,10}

Range: {4,9,-3}

*¥[t's OK that there is no apparent pattern...this is

38. Find the domain
for the following

relation.

(=2,4), (3,5), 5,7, (8,11)

< 1
D-erea %?\-".—"/( 2oy

v

(x]1e25,03

P age 14 |Relations

(2,3),(4,3),(6,3),(8,3)
RtJ.,_T.’1Qi~'; g e

39. Find the range
for the relation
below.

- 7 p]
% 3.5, 5,9

g%vlv’5%

Copyright Mathbeacon.com. Use with permission.

40. Find the
domain for
the graphed
relation.

Cxl o

Eblbbbomiol
|

o)
a4
B

BEEEER

=

Do not use after June 2014
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41. Challenge Question: Find the domain of the following graph.

! £
e

Y ()20, 1¢R3
[0, 00 )

42. How many items are there in the domain of the relation above?

X oinfinite o0

44. What s the biggest value in the domain?

¥ nfinite

45. How many items are there in the range?

nfinite oo

47. What is the biggest item in the range?

infinite o

P age 15 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Domain & Range of Continuous Data (Lines and Curves): [Definition on page 25]

When the graph of a relation is a line or curve, the domain and range cannot be expressed as a list of numbers
as in the earlier questions. Why is this so?

Consider Example A and B.

Example A Example B

T | T |

= :

{Il L ED 43)1@&% i oH- :
E-L‘)D> A " B 'I‘ r-:‘j‘:_:nauv I__- L] ‘:’\j‘“ﬁ;lz L A

. n s A ™

%\}/ 2LV LYY RS : £ = ; -

C 21 L\ ] i N E - E

Example A ' Example A

Domain: —4<x <3 Domain:[—4,3)

Range:- 2 <y <4 Range: (2,4]
Example B Example B
Domain: x > —4 Domain: [—4, )
Range:y < 3 Range: (oo, 3]
The inequality symbols: Brackets are used to show the

<, >, 52,% interval.
olid circles indicate the number is

Set Notation: [ if the number is included included.
x€R : The domain is the set of real (if the number is not included

numbers.

Hollow circles indicate the number is

oo is used if the set does not end. not included.

{yly < 0,yeR}: The range is the
set of real numbers less than or
equal to zero.

(00, ): No upper or lower limit, or,
“all real numbers”.

(3, %0): All real numbers greater than
3.

P age 16 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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If a relation continues in
both directions:

48.

i
4 |
i} |
1 2
i
i -
al 4]
3 |
2
o
I_ ‘.I{IIIII[' Ll
>
-
I/ 1
L s
g
18
= L1
o
L "

Use Interval Notation:
Domain: (9, &)
Range: ( 0, Q)

51. The relation has a starting
point and a finishing
point:

EFsRPv FERE | ehbe b e b

Use words:

R P e R

"'DF"""""""'""""““““'“"“"“"""‘

49. The relation has a starting

point but no ending point:

) /i:

foe b bn b

@

EEEREEEER R

Use Inequalities:
Domain: {X\X —a XQR%

Range: {VWEI\ VERS

52. The relation has a starting
point and a finishing
point:

1
|
[l
1
n
it

e Fl Fg BN

Ly . -

2|
1

A G e e B
Z
1
f
5

- L] e et
7
5
. - )
1

Use Inequalities:

B eyt et S T Y

Updated June 2013

50. The relation has a non-
permissible value:

I
T

N R

f e D |

b1 2345 4%
se Number Lmes

i »
Domal =
Ran

The relation has no
starting point or finishing
point:

b b e

B

e

e b

N
-
af
E
C
r

»
1N
-glﬁnﬁ&u‘;

Use Interval Notation:

i§ SUCh

equQtl 30 -1 ang

Y

"« Domain: x i5 such that i} \\5 i Domain: { >5 LY LT XLFR Domain: (00)003
= o Range: 0\e0fer or” €quat 1o =6 | Range: ! Range:
g and 1ess 1han or coubt %V V L\ \/Q\N% (00,0)
ol 5,3 welongs 10 yne ser
= 2 vf re0l PUMOLrs.
3)7 S Write a set of instructions for finding the domain of a functlon in:
s4. Interval Notation: o ; ( eXC‘ jie - ( ) ) B used for
loywer 1T, upper 1t nclyde [ 17 [Q, o) infinity: o)
-34)X £2 X
o e S e O :(-5)2 —A e —
__________ e N D (O o W A - SO S s A s~ et~ o] O e e e e S
55. Using a Number Line: A5 =
Dt g {2 > X ERY (-4,%)
_H . ‘] y
o e {yly< %, yeRY (@00

56. Using Inequalities:

Page 17 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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57. Try to match each of the following graphs with domain and range below. (There are three on each

graph)
% A xeR, yeR

— e'ﬂ b
X
|
]
I
lllnuu:hF;—
il

5 B. [19]and [-71]

3 C {xlxeR}, {yly <0,yeR}

| 1 o D domain[4,9], range[4,7]
1 Pa T LB EE a__ 1T LILIE '_I'I

2N N n 1 E {xlx>-7,xeR}, {ly=1yeR}
AER 4

[ ly S .

I 1 s Nl t: N\ ’l ? F. Domain is all real numbers from -5t08.

B la TS : Range is all real numbers from 3 to 8.

{4 1]
1104 - L'I

1:
Find the domain and range for each of the following graphs.
-} 1
(i@ Use set notation: 5 E;‘J - Use interval notation: ': 60. Use number lines:
. 10 ‘: i :
af v . | !
b, ' Ll |
f?I v } - -| : il
6} d 1 i
E= aI_ i : L L | L =t 5§ -
2 ! 71 p N e ™
:I 1 /| 4 : \\
1|1 \ 2 1
7 ! I N
1 B B - v Ty Z| 3| ¥ of of 7T WU T |. . . M - e e ] + B 1 UK E R BB EBIR B
i 1
//; H ! A\ 2 / : 4
Al ; , N a V. N i pod
b H \ h 2! — \ A. E
L7 le : — et 1 ] L™
// 7 ! 5 ] 7
i ¥
o a : 2 o "
[ 3 : ) o I
! 1
Ty b ! e . ; b
domain_{ .. & 'r'u‘-.")j' (lumain(.‘ [ ,J ! domain_.o ¢ ¢ Sh03a L0 L3uSeld
range__¢ Ve 3 range -5 \ i _.I ' range
i- — I . X . —I—-"
-1 =& =S =Y _7 o .
\alei Wac L } L ;')l'l‘j%g
ZOWTHe SMalies
£ i
AR
P age 18 |Relations Copyright Mathbeacon.com. Use with permission. Do not use after June 2014
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Find the domain and range for each of the following graphs.

Updated June 2013

61. Use set notation: 62. Use interval notation:

63. Use number lines:

]
[
'
|
|
|
]
|
]

| ] ]
:l :l 1
&l : ' :l
/ 4 || ‘l | ;lr
4 i ) 3 } A
i ™ i .
3:j Vi H RNy ﬂ i 1
1 H kg e qw P BTwY : 1 i 4 s L| L] LU B : ¥ T2 a8 5] 6] 7] 8 L}
1 1 1 [} 3
Fi l2 H ) l2
i ! g ™S ]
la ' RN l4
|4 : FL AN =
I ' .
7. : 7 AL Y ¥
" F I s i o
1 1 1 ! 1
domain_{l-\_?éLxLS Iem% domain_(~6. ©0) ' domain HCE R
range x3 LY Loy ER% range ( : range .
!‘ ' -ty \-
2710 17 545
______ é;}___I_J‘s‘é‘a‘il's-t"(;:lvl_s_(:_r_éféj-h““uim-__6_5‘;.___ljéé_z;\‘l-l-s-t.('(‘liéa'_e_tg)“—"_nuél"---66 “Use interval notation:
i s y Y
'JZI | HaQ gll
p i ul :' ‘\‘ 4 X
T | : = N
. E i ' 1
10 E LSRR i 1 ¥ b T T T 1 7 17 LR U
2 i 2 : J \
a Is‘L_ i
a 4 l la ol
k - kN =. mmE
7 7 I 1
: b - :
|1 ! hh . 1
domam (2, X &7_% ! domain_[ L |~ ‘F 7 -5,°5 b y QZ% domain (-8.9

range( 1 el 13‘)\62-% rangegl &) i ol YQZ% range L"’S,‘—Y)
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67. Draw a graph using the 68. Drawa graph using the 69. Draw a graph using the
following domain and 5 following domain and | following domain and
range. 5 range. ': range.

i i ; ;
] 1 }
il ¥ 7 |
H ! ! ;I
' ) 8l
A ' 1 i 5}
i a4l : 4
i s i a :
1 T g o T2 5 BT E *
1 3 E A T T T E ‘;_ RLER K s T I Ol
2 | X i {2
3 | la i l3
| 4 | ’j ' 14
5 s r 1 5
oy ' H ! i
' ' 4] - { 1
\ 19 i
E. : 118 4 1]
] l 1
{xlx > 4, xeR), s =2, et} i {xlx = 5},
{yly < -3,yeR)} j W15 <y < 8,yek) ! {yly = —4,yeR}
70. Challenge Question:
Graph the relation represented by the equation y = 3x.
2 2
9 3 S
i
-5 i rI /
71. What is the domain of y = 3x? H 0 :1
4
3 i 3|
Ea {X\XQR% # ™ ook answer -, 2 : I
AT D -le.llunrm
(0, )
el
/is
2
1l &=
LR
———————————————————————————————————————————————————————————————————————————————————— === === = ___\ = = -
72. Challenge Question:
Graph the line represented by the equation il 'Ei
y = 3xifthe domainisx > —2. REa
3 sHA E
2
2|
1/
1 1 44 4 K ~‘ e D EILI LR
/s
P =
=t T
Hi et
al = i

#NOT CLOSED CIRCLE A
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FMPC 10

When graphing equations
earlier, we always assumed
the domain was all real
numbers. ..Not anymore.

Graphing Relations and Domain:

OOO

e Given as R (all real numbers)
e Givenasalistsuchas {-2,-1,0,1,2}
e Given as aninequality suchas x = 0.

When graphing a relation, the domain may be:

We will consider the impact each of these have when graphing the relation y = 2x

73. Graph the relation ; 74. Graph the relation | 75. Graph the relation
y =2x. : y = 2x. y = 2x.
Domain:{x|xeR} The domain is Domain: (0, )

{-2,-1,0,1,2}

10 bal 1ir n A
nl 3 B uI
1 / n_‘ f
7| : i i
R =1= I / 5} |
5 Bi h
A Vi ! :] a
a \ 3 a
2y : 1] LT 2
il 4 : 1 1
1 -‘lﬂ.luoorm :-|vn-| P o e I I 1 T ‘ng"r-m-r
L/ ! 73 2
i 1 t-L
H ;i 4 1
I ! i i
i : HE {0
Ml : s AN
| 2] : 1 lg
[ 1 ! 103 108
i
i .
See next page for solution ! See next page for solution i See next page for solution

Some notes here...
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Graph the relation y = 2x.
The domain is {x|xeR}.

Graph the relation y = 2x.
! The domain is {-2,-1,0,1,2}

Updated June 2013

Graph the relation y = 2x.
: Domain: (0, o).

1
1 | 10 i 1
a} ) o | 9 |
1} "
— | Al = 4 [ B
1 / (R 7 ! 1
il y ] 1 |
=] 5 / ! 5 ' 5
4 y I = A ! al ]
a \ )
] 2 1 ] H H 2l f
1 | ' | X
LLL IR R E R T =] LR Ii“ o B ;.ﬁ‘f'-n. :‘! < 1!-1n‘i‘n|aﬂ“f'“‘
4 ' ' 2
l: | 3 I ||
1
an 1 la y i
| 1 E | ’ L5 o =
4 ' I | s A
Iz : 1 | H 7 |||
|| { o H P [ i B
FERE" 1 : ' :
1 i 1 .} 1
'
:

Any values of x would be
permissible. This resultsina
continuous line in both directions.

Two arrow heads!

! Only the specified values of x
would be permissible

discrete points on the graph.

: Find they values that go with
i these five x values.

! Any values of x greater than 0

: would be permissible. This results
E {-2,-1,0,1,2}. This resultsin five in a continuous line starting at x=0

+ and moving in the positive
i direction.

One arrow head!

Graph each of the following for the given domain. 20\
76. y=3x+2 ; 77. y=—-2x—4 :-@yj'zxz
Lot | M i ’ i
; | ; - i — - T
o y ' j 4 3 H i 4 ]
4 i :I - [} :I iy :
HEE Al ! 3 i - o E
It ) __' E : 1 E - \;Fr { |
in :. i b o | 1 i [
THH : | : e + : i
' “' : jl }; ; 1 .

Domain: {x|x€R}

CERRREE

e 1

Domainis{x| — 2 < x < 2, X€R}
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_.
R EE R

[
-

Domainis {—2,-1,2,1}.
X | Y

T X

Eleble o |

—EErFRRFEER

I‘;" il iy

Domain is {x|xeR}

N *éjiﬁ

| 1|3

2 | “ 2.1 @
Copyright Mathbeacon.com. Use with permission. Do not use after June 2014 A
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g2. In your own words, describe the different ways a relation may look due to restrictions on
the domain.

- Tt Wil not havue oling
= )Just points
_ A0 OfrOWS

Finding the domain and range of an equation.

Becoming more familiar with the equation of particular relations (assuming there is one) allows
you to quickly determine the domain or range.

Possible Strategies:
s Visualize the graph from memory (or actually plot it).
e Consider possible restrictions based on the equation.

For example, y = v/x has a domain x > 0 because all
negative values of x produce a “not real” output.

83. Find the domain of the ! 84. Find the domain of the 85. Find the domain of the
relation: relation: relation:
y =3x 5 y=+vx—-2 ; y = x?
§ o o
(c0, o) %X\)C(EQ iIQT'R% i %iggem%
) OR 1
i ; o0 00)
o - [z, E Lo
S( XGRS é
""" 86 Find the range of the |  s7. Find the range ofthe 88} Find the range of the
relation: 5 relation: | ~ relation:
y=3x E y=\/x—2 i y:xz
tviveRY 1 Lyly2 0 veRY |
oR :’ oR :
o0 : :
(0,00) | [o, 00 ;
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gs. Challenge Question:
Consider the various ways graphs look because of the restrictions on their domain before you
answer the following question.

Use the equation € = 10n to graph the cost, C, of a family with ‘n’ people to go to the movies.

"
S -'75'_.7_;:_
ERALHMLARpEamauumuaN

BB ] A NO LINE-CAN'T
T | HAVE Y2 ppLi %
SR RpasaamenaaE
0

'!'.l ]' | n -_;;15 - par,

' Challenge Question: :

Find a reasonable domain for the function above. %)d X: 1 2 3 Ll 5 6 7 ? 2{ T\O%

X - j 2090 1ho,by 1,00 2V
{ kew £x1xa0, XeW} > why not?

L0, o0) .

Find a reasonable range for the function above.

{Y= 10, 20 ,30‘\{0\30 60,7 o)go‘qo,lloo}

Some notes here...
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Discrete and Continuous Data

From previous page...

Use the equation € = 10n to graph the cost, C, of a family with ‘n’ people to go to the movies.

C i
RS
T | | |
EENEEEN RN
| (| | |
- ! e | ‘ i .
| __% L (- | |-
. | |
1_ 4 . - i i 1
11 =
’ R
50 & | ! | |
e ’ -|——t——t—— 1 : Note: The first two
! I.._._ i - I__<I_ o= = = points are
[ [ EEEERER mathematically correct
| ‘ i =S R S S 14 3 % i
) [ I 1 1N /% I O but do not make sense
R ﬁ!| . -«---}— —tded ] ! f— in terms of the
11 = W _}-T o i 1 T === problem.
T T T T T 1 »
AN - 1. - . S | =" =
® | [ | 1 | | i &
0 5 10 15 20 1um.

91. Why is the graph above a series pf dots, nota continupus graph?
Becquse INere can’t bRE QELIMMS of peopig, Yust
wWhole nympers (ex. 2, 3,4...)

Continuous Data: | Discrete Data:
e Graph will appear as aline. i e Graphs will appear as a series of dots.
e Occurs when quantities don’t “skip” e (Quantities such as whole items (people,
values...continuous things like time and | cars, hamburgers, etc.)

’

temperature. : When part numbers don’t “make sense.’
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Answer the following questions.

Updated June 2013

92. A cup of coffee sits on the counter for several
hours. Describe what would happen to the
temperature of the coffee in the cup.

The femperate would
g0 dOwn (pecome
colder) grodUally.

94. A high school student is surveying the
volume of traffic in the school parking lot.
The number of cars in the parking lotis a
function of the time of day.

a) What would be areasonable range for
this function?

R%OL Llooi‘%‘%w—‘ﬁhﬂ‘

! )
» or Continuous (Circle one)

____________________________________________________________________

96. The Cost of Energy Bars:

Costisafunctionof 112 000 of

or.Continuous (Circle one)

P age 26 |Relations

e e

93. A cup of coffee sits on the counter for several
hours. Temperature is a function of the time
e .
the coffee is on the counter.

- What would be a reasonable domain for this
71 function?

D fx\x21, % (R}

Discrete or (Circle one)

b)

. Dalleep is plotting his height as a function of
time.

What quaptity would represent the domain?
Height orlTime) (Circle one)

@ (Circle one)
@m (Circle one)
e

—

Height:
Discrete or

Time:
Discrete or

(:J'__),)'.What would be a reasonable range?

R fafieyerpy (RY

1

Earmngs are a function of h QUIS worke ol

.n (Circle one)

Q’LVXE’\B\JL}E\/ /.

Total Earnings ( with h
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% ALL FUNCTIONS ARE RELATIONS, BUT ONLY SOM
Functions: RE L ATIONS ARE FUN CTYONSW’ LY SOME

A special class of relation in which there is only one output (y) for every valid input (x).
]

o

O

| find it easiest to determine if a relation
is a function from a graph!

Consider the following tables:

2
Yz X # NOT A FUNCTION %
Table 1 Table 2 Table 3
X Y X Y X y
-1 3 -2 4 4 2
) 0 -1 1 3 7
2 -6 o 0 2 12
4 -12 1 1 4 177
Domain (x): {-1,0,2,4} Domain (x): {-2,-1,0,1} Domain (x): {4,3,2,4}
Range(y): {3,0,-6,-12} Range(y): {4,1,0,1} Range(y): {2,7,12,17}

Notice in Table 3, when the input () is 4, there are two possible outputs, 2 or 17. This is NOT a function.

Tables 1 and 2 are both functions. Each element in the domain produces only one element in the range.

Some notes here possibly...
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: because

Which of the following relations are functions? Indicate why or why not.

»
.
&

98. (2,1),(3,5).(7.8),(9,12) 99. (1,3),(5,3),(7.,3),(12,3) 100. (3,1}, (3.5), (2,6), (1,4)

@)r NO @or NO E YES or@

Why? U0 QUE 0UtpUt | Whyz_Un1aY output

: ! Why?_ cnr o valid nput
nts fOr eqgeh poiNts for eoch input Qf 3 for x . ¥here is nof
input ! o unique outp yr
""" 0Ly =+vx 4 e TR e T
= ] | ==
g% L B— O —
Y -5 = s = 5 2 5
Ve RN R Y S A 7 I -6
- ; L8 7
{(YES)or NO 5
YES or@ = b @ iYESor@
why?_'c 1e1€ ore 2 quipuis Why? 12 EVEIY 1NDUL  dypey o0 -3 d0es NOi o Ve
‘;, atf o r‘l ALY \('\PU'\, E nas @ LYy ."!'Ue OU‘ pU‘ E 0 nye - \\JtpUT N
Y Yo - JH =
s I o The Vertical Line Test:
+ 7 You can test whether a relation is a function by using the vertical line test.

If you move a vertical line through the relation from left to right, the vertical line will only ever contact a
function once. If the vertical line contacts the graph more than once at a given time, it is not a function.

Eg.l. RESRRERRLE iE Eg.2. T
- |- g™ ~ - e feoff= : 1 m
S E___, AN AT
Yes, it is a function. No, not a function.
A vertical line will contact the A vertical line may contact the
function only once. function twice.
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Determine if each of the following relations is a function or not.

104. : 105. | 106.
¥ \ 3 } 1
' I ' i
' | ] \ u
L 1 i 1
= ' A " ' s
= I i \ A
n | / : 1 :
] A '
' bl ' o LTI
1\ 4 1 4 A I
i i '
7 ! {7 ! Y¥ AlKIR e
lal) i n i
i la Il \
: X i ! \1in
Ill I : " A
= A e ! "
] o b s : e P
y m ;
‘
i -
N O N O | \*’ E 5
-

107. Is the relation
y = 2x — 3 afunction?

@01‘ NO

How do you know?
WOEVerY ANHU

have QoY ,I aye

output.

Some notes here possibly...

108. Is the relation y = x?
a function?

How do you know?

7

a function?

e
YES or@

I

e e e e R R e i i

How do you know?

o - gach nput will hove
nAVENW Q0L pULS, 0 pOSitive AND negoiive
when PEE NG 0L gutpy el
Nuoer eagswet oy | 2
il DB posiiTR | e 4:2)? or y: (-2)

Bic BYelY iNpUt V\m\-‘n:-W\
0 unioye OUipyL.

1f you haye @

pumbers 4l

QOHHOW 1he

5ame

domain 0f
nUmMbers :ne

S NAQY

NQj

(1)

J
N
2

2 2

)
=

T

=y

NOT A FUNCTION!

i vam WA
L0 B L

P age 29 |Relations

Copyright Mathbeacon.com. Use with permission. Do not use after June 2014



‘_.\@

2 Ct) = 20+ 1200

FMPC 10 Updated June 2013

Function Notation: * +iNne
| , , , o fatweys of horizanio:-
There is a special way to write functions. This is called function notation. ' '
X aXxis)
Consider the following comparisons:
Equation Function Notation
Notice the f{x) part simply replaces the y. There is
y=x+2 > f(x)=x+2 no new operation; it is only a new way of writing the
y=3x—5 —> f(x)=3x-5 equation. It immediately tells you “thisis a
_ = function.”
a : 202 atl 1200 : c() : 20t2 +1200 Notice the letter in brackets is always the same as the
G=3h"-2 » g(h) = 3h" -2 one on the right.
— K

e Function notation allows us to use letters appropriate to our function and differentiate between
several functions (give them unique names).
e  Also the notation tells us which variable is clependent on the other.

Eg. g(h) =3h* =2 tells us that function g is written in terms of h. Thatis, g depends on h.

Function notation can also be used to tell us to perform an operation.

F2)=3@)+7 'éf(—3) =3(=3)+7 Fx+2)=3@x+2)+7

f(2)=13 fep=-2 42 =3x46+7

flx+2)=3x+13

|
i
'

If f(x) = 5x — 6, find

110. f(4) 111. f(—1)
S Mo
i\'!]" = 5(“”’6 :: ':,.(’\“

[£tu) =1%) Teeny: 1)
If g(x) = 2x — 4, find .
{H_g(f,[)" ' """ 1 149(_1} """""""""""""""""""""""

4
\ 1 { Vool ) |
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