Topic 6 — Relations and Functions (Ch5.1-5)  concepts [24-27) OutcomeFP10.6  Enriched Foundations and Pre-Calc 10 (SUNDEEN)

Topic 6 (Day1) - 5.1 Representing Relations

Concept #24: 5.1/5.2 Be able to express relationships in a variety of ways. Correctly identify whether a relationship
is a function or not with justification

@T: A collection/list of distinct objects. \

EX: A List of Teachers: {Ms. Carignan, Mr. Foreman, Mr. Adams, Ms. Moroz, Ms. Sebastian}
EX: A List of Subjects: {English, Math, Science, Wellness}

ELEMENT: What you individually call each item in the SET.
EX: Mr. Foreman is one element in the Random List of Teachers

NOTE: The list of elements in the set are usually enclosed in braces (cL:rly brackets). The order in which
the elements are listed does not matter.

@LATION: Something that associates the elements of one set to the elements of another set /

A relation can be presented in a variety of ways. For example,
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Example #1: Represent the relationship between the set of Teachers to the Set of Subjects in the following ways:
EX: A List of Teachers: {Ms. Carignan, Mr. Foreman, Mr. Adams, Ms. Moroz, Ms. Sebastian}
EX: A List of Subjects: {English, Math, Science, Wellness}

a) In a Table
Teacher Name Subject
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b) Asa list of Ordered Pairs

%(Mﬁ(:&ﬂjnlkﬁ 3 Hqu)) (H(‘\ FO(‘&%\D SCEL’ndle ) h)
(MsMoroz , Ha“h«)) (Hf Adams , We Nress) N

(Nsdgfc’b&&"{an 5 Enj‘tsl\)j

Note: ordered pairs are normally associated
with graphing points on a graph — ex the
ordered pair (4, 5) tells me to start at the
middle of the graph, go over 4, up 5, stop and
draw a dot. Ordered pairs can also be used
to describe words (element from first set,
element from second set)

¢) Asan arrow diagram Ms. Carignan

Mr. Foreman
Mr. Adams
Ms. Moroz -

. Wellness

Ms. Sebhastian

[When the elements of one or both sets are numbers, the relation can be represented as a bar graph. ]

Example #2: Using the information represented by the following bar graph, re-represent the relation as:

a) Atable

H(\“I m a, HM ,SPMA (K"/A)
Bison 3R,
CD\):»WF‘ 55 Kh‘/lq
Coyote 6% *lh
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b) A list of ordered pairs

d) In words

Maximum Speeds of Different Animals
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Topic 6 Day 1 Assign.5.1 Page 262 #3a, 4,5, 6, 7, 10, 12
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Topic 6 — ( Day 2) 5.2 Properties of Functions (Domain, Range of Relations)

| “ancept #25: 5.2/5.5 Correctly determine the domain and range of linear & non-linear relations using interval notation, set notation or lists (NC)

spendent Variable: the variable for which values are selected (Often the x —values)

Dependent Variable: The variable whose values depend on those of the independent variable (Often the y- values)
Domain: the set of all possible values for the independent variable in a relation

Range: the set of all possible values for the dependen‘t variable as the independent variable takes on all possible values of the domain

1)
4 :
Range !
e /\/ ;
| |
e Domain ——s! X

For example:  In the workplace, a person's gross pay, P dollars, often depends on the number of
hours worked, h.
So, we say P is the dependent variable. Since the number of hours worked, h, does not
depend on the gross pay, P, we say that h is the

independent variable.

independent variabh —e—s  Hours Worked, 5 Liross Pay, P - dependont variable
1%
[ 1 12
v
|
domain { ] a6 y range

A table of values usually
4 43 represenis » sample of
e ordered pars o g

5 Loy i relavan.
/ o
The values of the independent %\“»a. Thie valies of the dependene
variable are tisted in the first variable are lsted in the second
calumn of a table of values, eosbusn af a table of values,
These elements belong to These clerments Indong to
the domain, the raoge,

Different Ways to Describe the Domain and Range

When a relation is continuous (a solid line) it makes more sense to use set notation or interval notation to describe the domain and
range.
When a relation is not continuous (just points) it makes more sense to use a list to describe the domain and range

A LIST is a useful way o give the domain
and range for discrete data when there are
not many numbers in the set. For the

relation (0, 0), (1, 5), (3, 7). (B, 7) the domain
is{0.1, 3,5} and the range is {0. 5. 7}

WORDS con be used to describe the values
that are allowed. For example, the domain is
the set of all real numbers between O and
10, inclusive. The range is the set of all real
numbers greater than 20,

SET NOTATION is ¢ formal mathematical way to give
the values of the domoin and range.

Set Notation What It Means

The domairs: {}is the type of brackets used for 3 set.
fx} x< 10, x€ R) € means “is an element of".
' | means “such that”,

INTERVAL NOTATION used different brackets fo

indicate an interval. This style of bracket, ], is used

if the end number is included. This style of bracket,

3 used if the end number is not included. The

_rinity symbol, o, is used if there is no end point.

A domain of all numbers betwean O and 10, inclusive,

would be given as [0, 10]. A range of all numbers
reater than 20 would be given as (20, =)

The statement is read as follows:
xis an element of the real numbers such that
x is less than or equal 10 10.

The range: The statement is read as follows:
{¥iy>20,y€R} yisan element of the real numbers such
that y is greater than 20.
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Set Notation “X B€|0“35 b fle real setofwunbers” Interval Notation
D= it £ x )>?é'ni5 O=lef, Rt®) | Re(lo i)
il 5D, T RC

the indspondent

[\ oow‘“

B g
: < g < 36]‘&} D= L DL L , )
R ;\ d9Z 00 ) R=L
(1) ’ | : | | : ]
Ran 3 Yf;&'ﬁé’ !fl?rﬁeﬁgggows the masses, m, grams of different D [ ggumbctif Marbl;,( Mn@ of l‘wmrh!tt?‘:a m -

numbers of identical marbles, n.

a)} Identify the independent variable and the dependent variable. " ®
Justify your choices ! 1.27

b) What would be an appropriate way to describe the domain and

range of the relation? 2 .54
c) Write the domain and range. 3 381
a) In(kp( 2. % \/ar.aue #‘OF imarmt‘) 4 5.08
D@ww\eq‘ variable = Mass of machl les (4) 5 6.35
“The mmass of Hhe marbles d&pd\ o Yo # of mer Prwi o 7.62
b e a List |
o D=5 123245 b3 R=$127,2.5Y,38),508 635, 7,425
Example #2- Describe the domain and range of each relation. (Use the appropriate method)
a) ¥4 B) 0 e ]
4+ {)"IQ‘X)Vi_l !
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Se"f No“rq 'f’a Or\
i M

Set Notahon H"“’W

D=Sx | 1€ %47, X€RY 3, - 0 Notation
R=$y)-3% 4% 3 4573 PR lEERE—

Tostecual Notubion ) -
ratits ) kg
R=1-3,3]

Inj?rw@ Notation |
= (’0013,) Z‘E k )
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Set Notation
D=gx|-6 < x £ 4, xe’S

R=3y|-Yey < 5,Y¢RS
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Topic 6 Day 2 Assignment: Domain and Range Handout
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Topic 6 (Day 3) 5.2/5.5 Properties of Functions (Domain, Range and Functions)

Concept #25: 5.2/5.5 Correctly determine the domain and range of linear & non-linear relations using interval notation, set notatior

lists
Concept #24: 5.2 /5.5 Correctly identify whether a relationship is a function or not with justification

There is a special class of relations, called functions, where two quantities depend on each other in a particular
way.

e The amount of tension on a guitar string determines the musical note played.

¢ The channel displayed on your television screen depends on the number you enter into the remote.

EVESTICATION

Study the following relations. They are categorized as functions and non-functions.

These 8 relations ARE func’rioA What is similar . These 8 relations ARE NOT
about the functions? Functions

¥ [y XA S

5 10 " 3 x ¥ 1K ¥y

6 15 21 3 6 10 3 11

7 20 31 3 6 15 3 21
7 20 3 31

fl=2. =5). (0, 4), {2, 13], (4, 22}}
010, 10). 1z, 10, 14121, 16,12 | What is similar about
the non-functions?

{10, 10), 112, 10}, (12, 14}, {12, 18)]
{{7. 5). {7, 8). {9. 11}). (11, 14)}

\ 1

\ |/ | How can you tell e 1=

k _\ 1/ ) whether or not a ™ T
. relation is a function? N

FUNCTION: A specific type of relation that occurs when each element in the DOMAIN is associated with
exactly one element in the range. This means that you don’t see any repeated elements in the first column
of a table, in the first numbers of a set of ordered pairs, or more than one arrow coming from any element in

the first oval of an arrow diagram.

Example #1: Answer the following questions using the following Arrow Diagram,

. is the number of players
a) State the Domain on ateamfor =

D= §5}é q
b) State the Range

’?3 Z baéebaﬂ Bb%ﬁfbdf ”(LKA% Se(u’x Vf‘ JW (

c) Is the given relation is a function? Why or why not?

NO G in Yhe domain el lates to two
diHoee e\e/mw*s in e Fdr\j\f’

baseball

basketball

hockey

soccer

volleyball
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Example #2: The following list of ordered pairs describes the relationship between certain months and number of
students in Ms. Sundeen’s Math 10 class that have their birthdays in that month.

{(January, 4}, (February, 7), (March, 3), (April, 4), (May, 6)}

a) State the Domain b) State the Range

" e A 7 - ¥ ‘ 7
Dngan)ﬁij M"P, qu H“J}’» R= Z %7 3, Lﬁ, t
c) Is the given relation a function? Why or Why not?

/‘35 @CL(,J*\ elﬂw\&v*‘ tA "H\ﬁ OGDmAlf\ |S agsmm\*ai \/J\H/\ O’f‘ﬁ 6nC @Jeme-—;!‘ iy
the Fw\jfg NO%’\\f\j r@Pegd‘s 'n +he dQW\.u/\

Example #3: For each pair of relations, decide which relation is a function and which relation is not a function. Explain
your choice.

Vertical Line Test C \/ LT)

a A B i
) TN * a test to see if a graph represents a function
‘ * if any vertical line intersects the graph at
ny grap
- + - ~ 5 /\‘ - more than one point, the relation is not a function.
/”'/ -
B '
1

FUV\CHOf\ NM’ a fmv ib': T
. e e vesrtiat i
becavse i pesses Cn,!?ef mumh\ moce. than oace

fe VLT So of {‘a\jls le VLT

Example #4: Determine whether each relation is a function or is not a function. Give a reason for your answer.

3 (-1, 20, {0, 1), [1, 21, {2, 5) Nes
b (3, 12], (4, 12), (5, 141, (6, 14) Y &5
Q (1, 2],12, 3), (3, 4), (4, 5), (3, 6) \feﬁ

d) [ ¥y e} | Name Age
o 4 MNaaml 14
1 -1 N2 Wam 1% \}5 5
1 Brigid 14
4 Shanon k1
4 Arvind 15
| ¥ t B o 0n
F \ ‘ g LU
Ll 4 ]
R . |
R [®
7 | y i mpry— —
~? bl y B -4 @ PR
A o3 ' Ne
L J
i - —

1opic 6 Day 3 Assighment: 5.2 Page 270 #4,5,8 10,12
5.5 Pg 294 #5,6,8



+ pic 6 — Relations and Functlons (Ch5-1-5)  concepts {23-27] OutcomeFP10.6  Pre- AP Foundations and Pre-Calc 10 (SUNDEEN)
5.2 Properties of Functions (Functions Notation) (Day 3)

<oncept #26: 5.2 Be able to change between function notation and equations in two variables and how to use function
.otation to find values

EQUATION IN TWO VARIABLES ¢===d cynCTION NOTATION
Note: We use function notation to indicate the relation/equation is a functio
* Any function that can be written as an equation in two variables can be
written in function notation. For example, to write the equation
d = 4t + 5(which relates distance and time) in function notation, we may
write d(t) = 4t + 5. t represents an element of the domain and d(t)
represents an element of the range.

d = 4t + ) )= 4¢ 15

* When we write an equation that is not related to a context, we use x as the independent
variable and y as the dependent variable. Then an equation in two variables, such as
y = 3x - 2 may be written as f(x) = 3x - 2.

y = 3x - 2 G ) - 3y >

We can use any
other letter
suchasg, hork
tonamea
function

» Conversely, we may write an equation in function notation as an
equation in two variables. For example, the equation C(n) = 300 + 25n, we write
C =300 + 25n. And, for the equation g(x) = -2x + 5 we write y = -2x + 5

C(n) = 300 + 25n €=  — 300 + 250

Example #1:
a) Write the function f(x) = -5x + 11 as an equation in 2 variables. Note:
4 =-5xr\l
b) Write the equation y = 2.54x in function notation.
Fe)=2a.54
Example #2 Given f(x) = -3x +2 a) Determine f(-6) b) Determine x when f(x) =-10
X._: —b W ‘SU\OS"""\).‘.C TS H\h) e W_,A‘lbl’\ ar
“Thus 1 F o\ 2 F&P"‘e {'2‘ =-10 .
. == 93 N CFD Tt
tho:; RX) 3}&1' -0 g-gxfa ( v rx)
A g -
e,q_w -1a= _3)(

@) sshitle  H(-6)=3€ b)+2

=Y
i s P (-6) = 19 4
67‘\,““.‘0’\ -P(‘G) = QD - ‘P(H):'l D
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Example #3:

Here is a graph of the function f(x) =-3x + 7 & .
i
a) Determlze the range valuz wllen th‘e domaln value is 2’\ )
‘F( 2 #\2 Bjm::‘; 'Z“fc i Y k=R g’éf\ -3x 47
b) Determine the domain value whedn the rangjvalue 5‘4 ¢ -
F@) =4 e W,f;;“m" m‘:;: odoe s Y 2 104 #Ngd

c) Determine the value f(-3) . . "
p3)=lo i‘jew'm%
U Vo i) 3 3 3) }7
G’M{)k.% or ( ) (

Example #4: F(3) = 16
The equation V = -0.08d + 50 represents the volume, V litres, of gas remaining in a vehicle's tank after travelling d

kilometres. The gas tank is not refilled until it is empty.

a) Describe the function. Write the equation in function form. {
The volme ot qas femaming ina vehicle§ fonk is afunction o‘)c '/”(4

Aistance Fravélled.
IY\ "PJY\C{WOA NO'}aHbr\ Y V(d)’-’- “'0.0go\ ""5 O

b) Determine the value of V(600). What does this number represent?
A= ob V(boo) = —0.08(40c)+ So v¢ This means Hat whe.. \LLQ cor hag
V (6= - Yg+50 travelled GotKna Ha volvwa e gas
ning N n s Luﬁ' res %3
V (bo0) = 2 remuining in dhe funl s ALibres

c) Determine the value of d when V(d) = 26. \What does this number represent?
: Lo This means V=2
T4 ask"“j “If v o Db Lidves °¥345 left hows Fadid #e corm Fravel 77

V(d)= -0.0%d 50 o= 300

50 r
Qs = —0,08d +5p-5° - vl car has tragelled Sovtim
-2y = ot o T s e o R ek

d) In example #4, wgzat is the mdependent and dependent variable? What is the domain and range?

_E\Ae,lge.\de,i" = "d" Distance (Km)
Qp%dé\} ’ \/ ' VO'UM o{rﬂas m‘ﬂe \lalnolej J‘Zch (kh\)

Doman = EO‘ DQ>
Wrye = [0,50]

5.2 (DAY 3 Function Notation) Assign. Pg 271 #6,7, 14, 15, 16, 17, 18ab, 19
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5.3 Interpreting and Sketching Graphs

ncept #27: 5.3 Sketch a graph to represent a situation, interpret a given situation, be able to identify the independent and
dependent variables and determine if the data points should or should not be connected on the graph (discrete or
continuous){NC)

Interpreting Graphs
Example #1: Each point on this graph represents a bag of popping corn. Costs and Masses of Various Bags
Explain the answer to each question below. of Popcorn
) Which bag is th ive? What does it cost? EREEERERERRED
a ich bag is the most expensive? at does it cost? i | |
Yich bae p | T
By O $7,00 el e
b) Which bag has the least mass? What is this mass? j"“i‘ P . “{ | 14 |
L i‘ ' .:: PO A e gn 1;-& { o7 t» = —_ -
Bag B 500 4 ST 11T
c) Which bags have the same mass? What is this mass? I~ 'E"Z“' T gl "1 Tf 11 1 1
Bay DrE |gi0g NEEENENNEEAN
L.-',-Q,'_...-_. 0 | 800 | HDMQQJQDQ

d) Which bags cost the same? Whatlsthlscost? | [ I)
By A £ B4,00 T

e) Which of bags C or D has the better value for money?
%ﬁﬂ D ) ﬂo{) 5 d’ moceé. 3[‘(1}«5 fvr Ic55,

cxample #2: The graph shows how the volume of water in a watering can changes over time.

e What is the starting volume? Which point is this? Volume of Water in a Watering Can

1.0Litees at peint A (T T I ITIT
o Descrlbe segment AB and what that means b= "g“:“ig.:@" ~T T

g watering can begun with 10 0nd s being filled with =1 1r

wate- Kl <1751 .

e Describe segment BC and what that means. ‘ 85

Ao wakering cans® yolume 6€5hu%6 therelore i+ é R

h«cu.’bes ok Mrj o bQ/\J(arnte&% needs by be

e Describe segment CD and what that means. +
H\L v eri

Tre Wa*’ﬁr \S b& sured oo¥ OF
ata Fuster rate ,:34&0“\ i+ was pwrﬁﬁl ‘n ah

fyeen

¢ What does pomt D represent?

R&pmf&« wihen The waked /LJ can S evvp{'g :
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Example #3: a)Describe the journey for each segment of the Day Trip from Winnipeg to Winkler, Manitoba
graph. Distance from Winnipeg( km) vs Time (hours). ' v e :

OA=> In S houe The coc leaves \,J?lm\ipec ondFeavek GG ; 1 1 r T
Yowards Winkler, MB | J (Bl 1304 i
P’B"7 ‘TN.CarS"'bpf ‘?‘D( apero)(. |5‘m:n5. 7 ,gg ¥ ™1
BC "’7'17“\41&&(‘-’ Qonﬁhp&s on | }"jdo\;r,\:bjﬁ w MK) or % i “\’; L
"TCW'@"M\J éSKh more 'l'f“ lf’(‘a 3 \,./,‘A[(‘e-('r\lz B [ | 1'&
CD-> e Car 54'0,3: in Winkle-MB Lo dhours [ 1 5 1] ' IN\E |
D E- “The car r&"urnsﬁ Wi rmfpf v i theot | = :"“*‘ 1’,_“_‘7 _r$¢w¢vﬁmﬁ
S@‘.r\yiﬂ(‘avds 130K m \n 2 Roves R e
The aistance betwer

Winnipeg and Wink er
1S 130 km

b) \(BV?at was #helti)lt}a’ldriving time?gﬁlinihwp De = Qhares.
pprox WS BC = fSmins

¢) What are the dependent and the independent variables? What is the domain and range?

- Dij"'w\tf_ $Sron W}.\[\;‘)C’.ﬁ;m‘} CK""\
W&W}: Tine in hoves

Sketching Graphs

Example #4: Samuel went on a bicycle ride. He accelerated until he reaches a speed of 20km/h, then he cycled
for 30min at approx. 20km/h. Samuel arrived at the bottom of a hill; and his speed decreased to approx. 5km/h
for 10 mins as he cycled up the hill. He stopped at the top of the hill for 10 min. Sketch a graph of the speed as a
function of time. Label each section for the graph and explain what it represents.

STER e R0 AR=>Sam Accelerated to 20K

i BC—=> Sdm c:)(;\cs at &O/@-/I) ‘&vr 3Dm}n5:<H.;-

Speed does pot chan T, s iFis ahor zenteld fing

D= Sam's S'Pecd odecreases JD 5/0»\/

: . 2
So the line Sejmwflf V‘Er:) s}eep;

DE-> Sam C:_«Jch.s Upk'” (2 CPFW'&Z”/A $e

Kim //Q

BJL C IDM“MS / 5o He Ihué‘i{ /'br'izm hﬂ

E F> Stmslows down Yo Oy sohis

A

S)ﬁwd Alecrenses ¢ufd<[b S0 He line Hoes

shai jk‘i' down v‘er:) stegp,

Sge

VG > Simis sbﬂaeﬂl at Otwfly Foc 1mins,

o S\ T

5 He [ine is hori zondsdl .

¥ &
[’*15‘ i© 15 20 % 3 35 Yo 45 5O 35 Lo BS 79 15 o §5

Time (mins)
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5.2 Assignment Page 281 #3,5,6,10,13

Extra Questions: As follows (on looseleaf)

1. The graph shows how quantity B is changing relative to quantity A.
Describe each section of the graph as representing a constant
increase, a constant decrease, an increase that is not constant, a
decrease that is not constant, or no change. Explain
your answers.

2. Formats for distributing recorded music have
changed through the years. Study the multi-line
graph. Predict which line represents each format:
vinyl albums, cassette tapes, compact discs, and
digital downloads. Explain your choices.

1nits Sofd




