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Chapter 6: Linear Relations and Functions
6.1 Graphs of Relations

Outcomes: 1. Interpret and explain the relationships among data, graphs and situations.
4, Describe and represent linear relations using:
¢ Words e Tables of values e equations

e Ordered pairs e Graphs Y (dc?gg ACM)

Investigation: Work through pg. 268 #1-4.
QUESTION 3: Stay in your pairs, then switch with another pair around you.
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Linking the ideas:
e Graph is a great way o show the relationship between two quantities.
e Constant rate of change is demonstrated through a line, it may be increasing or
decreasing
e Not all relationships are represented by a straight line, a curve represents the rate of
change isn't consiant
e A horizontal line means there is no rate of change

Example 1: Interpret a Graph
The graph shows the speed of the boat that is pulling a wakeboarder, Describe what the boat is
doing.

Speed




Example 2:
The graph shows Janes 5 day road trip. Describe what she was doing each day.
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Example 3:

Which graph best represents a person's height as the person ages? Explain your choice.
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Example 4:
Match each scenario with its proper graph.
1) The temperature of Lethbridge's yearly weather,
2) The speed of a car decelerating. ﬁ;
3) The distance of Shay walking to her friends house. C
4) A basketball's height as it travels across the gym. {5
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Example 5:

Garrett starts his day by going for a morning run. He runs to a convenience store that is 1km
away in 20 minutes. He stays in the convenience store for 10 minutes and buys a water bottle.
Then he jogs to a dog park which is 3km from the store, which takes him 80 minutes. He runs
into his friends and stays for 20 minutes to catch up. Then in 60 minutes he runs the same path
home. Using the information above, draw a distance-time graph that shows Garrett’s distance
from his house. Explain each section of your graph.

N
q.._.il.4_...+
|
+—1
ol
T
\S 1]
Rf I
~ A1
B
I E
A ARNN :
CHEE Y




Key Ideas

When comparing two quantities, straight lines are used to indicate a constant change
in the relationship

Curves are used to demonstrate there is no constant rate of change

Horizontal lines are used if one quantity is not changing relative to a change in the
other quantity.
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Textbook Questions: Pg. 274 #1-3,6 -9




6.2 Linear Relations

Outcomes: 2. Demonstrate an understanding of relations and functions.
8. Represent a linear function, using function notation.

Definitions:
Relation: oy oegocicdion betuvseen 4o quantites, uo&a
Can ke expressed N words, equotions, ordered PONS,
toble of volves o o f}m‘vh- /

it)% tmes the distance ,d, 15 equal 4o dhe hime, t. “‘tigo\
\Viord S

Linear Relation:

A reloren Yhok Sorms o S'\T&icy\\‘ Wwne when
e doda s plotted on o cbraP\—\.
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) ex.) X=7 Emt+dn =7

Non-ex.) x74+ 4=y Joattn? = | x\{-.-f-l

X
Non-Linear Relation:

A relohon ok deesn't Corm o sﬁa\%}\* [wne

Y when e doto s plotted en oo cL)mr\:\n.
- ex) X:+'4=~| ; dm 24 Und = | K x\_{zq
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Another popular event at Les Folies Grenouilles is the fireworks display. Assume that the event
organizers send off 20 firework shells each minute.

a) Is the relationship between the total number of fireworks and the duration of the event
linear or non-linear? Explain.

Waear becowse dO Firewarks ove be_mg sent a@p
e\|c\r\\ mmute . Th\)S, 'H’}e NUMbser OP ‘P{E"@(_L)O\rf(g

Yot howe been seen off wncreases by 0 euchtime .

b} Assign a variable to represent each quantity in the relation. Which variable is the
dependent variable? Which is the independent variable?

L= Time = mdependt:n"k-
‘F = Pumber ot Sirepnocks = C\epﬁﬂdﬁ\(\‘t

c) Create a table of values for this relation. What are appropriate values for the
independent variable?

O
S0
40
LO
%0

d) Create a graph for the relation. Are the data discrete or continuous?
Firewo®s ot Les Folies
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Time (mins) i(o,o)l (1,90), (2,40), (369
(4,20, (5,100), (6,120)}
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Example 2:
Determine whether each relation is linear. Explain why or why not.
a) The relationship between the cost to rent a dance hall and the number of people
attending the dance, if the hall charges $200 plus $5 for each person who attends.

des  since dhe ovevall cost of rent depends
On ~the number o prpe aﬂend\(r\g, even (ost per person -

- hen ol new persen ajd‘er\dsl 15 s added fo (GS+ ‘

b) The relation described by the equation x* + y* = $25

The degrée s 2 so u's not linear

& .
C'NCLPV\”‘H\E CqUou\\'on s o Cucle.

¢} The relation described by the set of ordered pairs {(10, 12,}, (15, 4), (20, -4), (25, -12),
(30, -20)}

Tre relatien is lincar,  the independent variable

creases by 5 evewny fume, and he  dependent-
vaviable decreases by <.
Example 3:

There is a linear relationship between the number of caribou, n, in a herd and the number of
caribou legs, L. Which representation models this relation?

A L=4n
B)(0, 0), (3, 12), (8, 32), (15, 60), (50, 200)
ClL=n+4
D (&) F
Ly La g &
&
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3 33 ° 6 12
240 3240 o
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o 10 20 30 , o 10 20 30 N 12 24
Number ot Number of
Carlbou Caribou



Example 4:
Convert each relation from its current representation to the one suggested. Then state whether
it is linear or non-linear.

a) (-3,-2), (-2, 0), {-1, 2), (0, 4), (1, 6) to a graph
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b) To a table of values
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Key ldeas

o Relations can be represented in a variety of ways. You can use words, equations,
tables of values, ordered pairs, or graphs.

Relations
/ T
Linear MNon - Linear
~ \‘\. _/ i ~
Discreta Continubous Discrele Conlinuous

‘\"\\ / . - -~

‘-.\ / \\ ’_,-
Dependent and Dependent and
Independent Variables Independent Variables

Textbook Questions: Pg. 287 # 1-5, 7



6.3 Domain and Range

Outcome: 1. Interpret and explain the relationships among data, graphs and situations

Definitions:
Domain: set ¢¢ all possible vales for the wdepender aciable @
celation (%)

Range: Set cb o)l sessible valves for the  dependent variable 0
O relofien (\D

Multiple Ways of Writing Domain and Range

Ways of Expressing Example

Words: describe the values that are allowed. The domain is the set of all real numbers between
0 and 12, inclusive. The range is the set of all real
numbers greater than 20.

Number Lines: a picture of the values that are
allowed.

Closed points = these points are included in the
domain and range

Open points = points are not included in the
domain and range

L g
(P e
Qe =
r

List: gives the domain and range for discrete data | For the relation (0,0, (1, 3), (2, 3), (3, 5), the
when there are not many numbers in the set. domain is {0, 1, 2, 3}, and the range is {0, 3, 5}

Set Notation: formal mathematical way to give The domain: {x | x< 10, x ER}
the values of the domain and range.
{ } is the type of brackets to use for a set.

E means “is an element of”

| means “such that”

Therefore, the statement read: x is an element of
real numbers such that x is less than or equal to

10.
Interval Notation: uses brackets to indicate the A domain of all numbers between -2 and 5,
interval, inclusively, would be [-2, 5].
Rules:
- The bracket “]" Is used if the end number | A range of all numbers greater than 10 would be
is INCLUDED (10, )

- The bracket “ ) " is used if the end number
is NOT included

- The infinity symbol, o0 , is used if there is
no endpoint {go ones forever).

10



Example 1:

For each graph, give the domain and range using words, a number line, interval notation, and

set notation,

Wovds (

* Domain: the set 0? ol reol numbers
between —n and 4 byt

deesn '+ wiclucde 4,
°\ZCU“C5€ The sed oF all recl aumies
bertween -k and 0, but
doesn 4+ include -la
Number line

- Domoan

-4 -3-9 -1\

(Zcm%e_
i)

~Lb-5-4-3 -2 -1 O 2

o |

Interval Notodien
[oo, )
(*lﬂf M]

"Comam -

. Ro\n%e :

5 3 Y N

*Oomain : the set of all veal rymbers
between -2 and 5§

"(?m\c_je'- tre <ot of all el numbac
between -y ond 3

Nuaeer Line
'DOma\'r\
Y] et
w-Yy-3-2-1 0 1 23 45
Rom%e
Gt ity
S5-4 -3 -2-1 0 1 g 2 Y

\mtevval Notahien
‘Torain: -2, 51
: Qor\%c = (-4, 3]

oY Natotien
* Domaain %x\xé 4, xe\?}

“Ronoye %U\'\i> -, \16523

et Neradhon
DCXY\OL\I\ % \94)(‘-5 Xe@l

- Range %ql ~U g, e R




Example 2:

For each graph, give the domain and range using words, a number line, interval notation, and

set notation.

a) |
Words
* Donoan - he set o ol @l B evs Tiom
—U 4o 09, but deesad include -4

'\2&1«(36: e set of oll tedd numbers Tiom
~b 10 M, bt deesnt wclude -6
Numeey \t;f\E.Z \Zz o e :
Gttty
D= Pttt
5 4-3-3~- 0 1
Interval ¢ e NovoXnon ;
D< (-4,09] D= x4 <x, xR
?"’ ('brm]

Example 3:

R= %‘l \-b <y, qef‘z}

3
[
4 >
2

b
}Nords e
. Domam - dhe set of all veal o
from O to 4, bot nct mcludlncj Q.
-Qcm%t; e seb oF all real wnumbess
Stom 4 to b, ‘agv nok mc\uc\i(\g 2or b

Nombey™ g -
D =

Q- C 2 245 b

nterval
D= (06,4]
get Notaten

D‘-%x loexed ,xeﬁl R=i\{\ 3"“1’*“!

R: (g. t:j

Data for a relation are recorded in the table of values. Give the domain and range using set

notation and lists,

X y D
-3 5
-2 6
1 7
0 8
1 9
2 10

Lovoun

EX\-BQXQ Q'X(;{Z}
‘2:%\'\ 53\{&\0, \leR}

(35002, b)Y, (-1,71),(0,9), (1, D), (3,

@3,—9,-1,0. 1,83

Ranqe = 35,6,7, 8,9, 0} 12



Example 4:

ndow
e in = 49 Ve, ~ @]

Yrioax = b3 Umay = 539

The same species of corn grows at an average rate of 5 cm per day from the start of week 7
until the end of week 9. The plant's growth in this period is modelled using the formula

h = 5a + 214, where h is the height of the plan, in centimeters, and a is the number of days
since the start of week 7. Using a graphing calculator to show a graph of the plant's height for
these three weeks.

o cooc\\'\

- * (Awe &

b

%L\%

%x\ 0¢ %, XeRY

i Syl oMy, yery

ha

Key ldeas

Q

Q
o
Q
Q

e Domain of a relation is the set of all real numbers for which the independent variable
{first coordinates, first column, x-axis} is defined.

e Range of a relation is the set of all real numbers for which the dependent variable
(second coordinates, second column, y-axis) is defined.

e There are different ways of expressing domain and range:

Words

Number Line
Interval Notation
Set Notation

A List

Textbook Questions: Pg. 301#1-2(ac.e), 3-9.
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6.4 Functions

Outcome: Demonstrate an understanding of slope with respect to:

¢ Rise and run e Rate of change
¢ Line segments and e Parallel lines
lines o Perpendicular lines
Definitions:

Function: relodien In which each value of The \ﬁdepeﬂdﬁf\“( QQVIC\B\C
1S associgted with exactly one value of +he c\cPenc\cn* vay eb\e
e) y=xt5

Q s\{m\oo\tc nototien vsed Yor mrihn% a fonchien

SO0 ceads a5 “FoF x"or Tat v e $eoz x4

Vertical Line Test: )

2 any verhead \ine wtersects of more Yhan ane pont
on  the %raph, the relatien s NOT o Sunctien.

Example 1:
Which of the following relations are functions? Explain your choices.
a) b) {(-2l 1)! (Ol 0)' (2| 1): C)

. 51 R
L 5 1 3
':' L::, 2 3
}*.. ‘ 3 4
B S AR 4 | 4
m | A Suachen] S S A
Wleck for on \ A .wndﬂm#}

v wolee  ¥hoks
CS\\JQ(\ v\ore \'hQY\
once 14
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Example 2:
The function F(C) = 1.8C + 32 is used to convert a temperature in degrees Celsius ('C)to a

temperature in degrees Fahrenheit (F}.
a) Determine F(86). Explain your answer.

C=30 F@e)= V3(sk+ 32
E(@D = \%b.8° F

b) Determine C so that F(C) = 98.6. Explain your answer.

FCCy=9%.b Ol = \/3C 132
-39 &
dele = LES C=31C
\. % g

¢} Another measurement scale for temperature that is used in science is the Kelvin scale.
The function K{(C) = C + 273.15 can be used to convert from degrees Celsius to Kelvins.
Determine K(80) and explain your answer,

C =<0
K(R0) = 20 + &3\ Thos, when the Yemperciure

!' v (%0) = 253.15¥ & BOC, wis 35315 k.

Example 3:
If f(x) = -2x + 10, determine:
a) f4) w=14
D= -3 (W) +ro -
€)= ~F+10 \F=23")

b) -10) y - 10

$(-10) = - 2(-10) ¥ 10 \imﬁ: 30 l

i) = 20110

c) f(x)=12
12 = —Ax ¥\
10 =



Example 4.
Use the relation y = 3x - 1.

a) Write the relation in function notation using f for the name of the function.
Sood= 3x—\

b) Make a table of values. Graph the function.

.-\ < "'\ ‘a:
x | feo 3@ %
O =\ K 9

N L
\ s . 1
7 | 53 %

A\ \\

LA SN IR B L L L L L
N f 1 d 345608 Gous

¢) Determine the value of x if f{x) = 53.

0= 2%~
5§‘=3x—)‘/

Key Ideas

* All functions are relations but not all relations are functions.

» Relation is classified as a function if each value in the domain corresponds to example
one value in the range.

e Each function has its own formula, or rule, that is often given using special notation,
called function notation.

Textbook Questions: Pg. 311 #1-8, 10
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6.5 Slope

Outcome: $itumas Demonstrate an understanding of slope with respect to:

¢ Rise and run e Rate of change
e Line segments and e Parallel lines
lines s Perpendicular lines
Definitions:

Slope: rafio 6{‘ +he \fc\(-h-(a\ ChO“CSE (ﬂSQB 40 the \'\Of DCﬂ'\'C\\ C\’\&T\%C
Crun), of a \ine or \ive seqment .

Slope = vertical change or m=rise or m= Ay
Horizontal change run Ax

How to find the siope on a graph
Maove from point A to point B:
= Tise - __l:‘__

N )
Move from point B to point A: g A1 23

= -1
nse _ -4 . 4 2

run =5 S A 3

v

Conclusion: mc“}r

. sedy

A lne” moum% UQEEC‘(C\ Qfom
\eby Yo \’\(3\\\ \S O\\\;«S&\J_s DOS e

Move from point C to point D:

. 0% . -3

P p—

ron 4 - % 2 3

Move from point D to point C: -

E
-

M = Y\‘;;C _ 2

N ..q
Conclusion: \
A \ine SC%mcn* mo\rincb Al usnusarc

Feoon Ve A6 'lta\ﬂ\ S a\um‘s ne%qh\;e
17



Example 1:
Classify the slope of each line segment is positive, negative, or neither,

A .
A= netther
B = r\ecb&’(we
T E C = Vedhve
- IF , D= Posthve
o E = \\lecgoc‘m.le
£ = Newher
Example 2:
Determine the slope of each line segment in the image above.
= Q = —_—
A= 3 =0 E=-4
o
B= -\
b
F= E_ = D.N E
C= _(f’_- = 0
b
D= 4
v

18
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Example 3:
When discussing a roof truss, carpenters refer to the span instead of the width. They talk about

the pitch rather than the slope. If a roof truss has a height of 1m and a span of 8m. Determine
the pitch and explain your answer.

m= Ok _ \m
A | TuN L.\m
_r_’/// _ ‘:\i" —

im s ;
.,zf/\x\«/ |

Example 4:
a) Use a graph to determine the slope of a line segment with endpoint P(-5, 6) and Q(1, 10)

4 - a
M, = 1 _\d
‘g..... . | 7ol T Y e
- ;#m-& b 3
1 et — L, :E LA DU P PO . |
?/ ! . ;
A
i 3
{'_7 - g ] -;’L
.’:/z‘l’-'%ﬂ\(\\
+ Ho
9
|
2
>€| quil.
b) Use the slope formula to determine the siope of the line segment with endpoints W(2, -2)
and X{-5, 5).
Y2 V2 _7
M = AN _ Ya- - 5‘(?95 - ""__:B
- -7
A% y*a 'X. -5 - ;2
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Example §:
The point (-6, 1) is on a line that has a slope of 4. List three other points on the line and graph

the line. \
Lo ons® cise = | { S
E o | r
on= 3 |t
~ |
T [
(—(01 \), (— 3, Q), (O' 3)' i‘{-ga-s—lq-g-;p._%w L HES .
(34),(,5) A Y
| 1
add 3 Yo previeus X, ond L 1 |

adad 1 4o previous M
Example 6:

The graph shows the approximate times at the 1000-m mark and at the 1500-m mark for a
rowing crew of the girls’ junior open eighth race at the Brentwood Regatta. Determine the
average rate of change for this portion of the race.

1500 m = 4_._

(180, 1000)
1000

Distance (km)
"
-z
3
i
=

500
{85, 500)

o
%)
0O
o
|
wn
o
®]

0 00 200 300 156 - 85
1 Time (s) e
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Key ideas

Posilive Slope Negalive Slope Slope is 0. Stope is undefined

/\M

The slope of a line is the ratio of the rise over run.
The slope of a line can be determined using two points on the line (x,, v, Jand
(%, ¥5).

V=V

o m= ;-—‘:-, X Fx,

If you know one point of the line, you can use the slope to find other points on the line.
The slope gives the average rate of change.

Textbook Questions: Pg. 325 #1-8
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