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Chapter 6: Linear Relations and Functions
6.1 Graphs of Relations

J

Outcomes: 1. Interpret and explain the relationships among data, graphs and situations.
4. Describe and represent linear relations using:

. Words • Tables of values • equations
• Ordered pairs • Graphs

Investigation: Work through pg. 268 #1-4.
QUESTION 3: Stay in your pairs, then switch with another pair around you.

‘S

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

• Graph is a great way to show the relationship between two quantities.
• Constant rate of change is demonstrated through a line, it may be increasing or

decreasing
• Not all relationships are represented by a straight line, a curve represents the rate of

change isn’t constant
• A horizontal line means there is no rate of change
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Examnle 4:
Match each scenario with its proper graph.

1) The temperature of Lethbridge’s yearly weather.

______

2) The speed of a car decelerating. A
3) The distance of Shay walking to her friends house. C
4) A basketballs height as it travels across the gym. ¶

Graph A Graph B Graph C Graph 0
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Time Time Time

Examole 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.

Time
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Textbook Questions: Pg. 274 # 1 - 3, 6 -9

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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b) Assign a vahable to represent each quantity in the relation. Which variable is the
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Example 1: o ko ora?
Another popular event at Les Folies Grenouiiles 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.

w mute.

c) Create a table of values for this
independent variable?
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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.

kt@ &-l4enckin3,

— a neui verscn akfendc, :115

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

Example 3:
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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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Key Ideas

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

Relations

[Lm rie

Disuet ccnt:nucus Discrele ConIiuous

Dependent and Dependent and
Independent Vanables

Textbook Questions: Pg. 287 # 1-5, 7
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6.3 Domain and Range

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

Definitions:

Domain: se* & a\\ ssbe ‘Jo\t3es -?c *V’e iàeçende& sJactc&\c
D

a
ce\o*icn (ô

Range: Se4 0ç c5st3\e !a\oes ¶i2i -We &nc\fn* ‘flriao\e ‘c

O cekcvhcy (9”)

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 ‘+ I I 3

domainandrange A -3 -2 -i 0 I 2 3 4

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

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 Ix S 10, x E R)
the values of the domain and range.

{ ) is the type of brackets to use for a set.
E means “is an element or
I 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, ) , is used if there is
no endpoint (go ones forever).

10



ExamDle 1:

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

set notation.
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Example 4:
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 = Sa + 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.

Textbook Questions: P9. 301 # 1 - 2(a,c,e), 3 -9.

Cs.

- LIn&4‘cx

o
çO0

4

9
Q’L) \j6\(L

Key Ideas

• Domain of a relation is the set of all real numbers for which the independent variable
(first coordinates, first column, x-axis) is defined.

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

• There are different ways of expressing domain and range:
o Words
o Number Line
c Interval Notation
o Set Notation

A List
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Example 2:
The function F(C) = 1.80 + 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.

(q6 \.7L’)43

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

FCc1 \C +:

IP- 2-s.°
(I.6

c) 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

&3&): c
-

%S1 \nen khe kempera\uc

=

‘c, k s 35315k

Example 3:
If f(x) = -2x + 10, determine:

a) f(4) ‘=4

b) f(-10)

CO’)10t0
Cciot oto Ii

c) f(x)=12

2

15



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

a) Write the relation in function notation using f for the name of the function.

C)C 3%—

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

c) Determine the value of x if f(x) = 53.

3y—’

Textbook Questions: Pg. 311 #1-8, 10
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i 3 3 L) 51-i

C
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5

-\
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1

‘a)- ‘1’S

C

fr
/

3
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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.
• Each function has its own formula, or rule, that is often given using special notation,

called function notation.
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6.5 Slope

Outcome: $usg.i Demonstrate an understanding of slope with respect to:
• Rise and run
• Line segments and

lines

• Rate of change
• Parallel lines
• Perpendicular lines

Definitions:
Slone: caki.o 64 -k-he ‘4C(kcat

Crun’, c C’

cV,ore (iisc’ +o *be oi r2cn4ctk

Sey-ne Ak

Slope = vertical change
Horizontal change

How to find the slope on a graph
Move from point A to point B:

miS= it
ron 5

Move from point B to point A:

Conclusion:

-

___

- -s

A hoC

ko

Move from point C to point D:

rsc -3
con

Move from point D to point C:

nm=J2 3

Conclusion:

S

lnc S%mcn* V\QVifl

%ocn \ec’-k 4o

or m = rise or mAy

or

c’cince

run

- cse
run

—,

4? ai’ ccm

S cx\oL9 esi11’k

-3
L(

jS cX\Aft”4S nqp*tve

0

17I J



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

(C

(0

I.e

S
C

= C

A At ne&cr

13= nec3ohut

C =

D. ?os4wc

F NwiWer

.2-.-

I
I-

ExamDle 2:
Determine the slope of each line segment in the image above.

2
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Examnle 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 1 m and a span of 8m. Determine
the pitch and ‘explain your answer.

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

m=

____

=

im

ccv=
I Ofl L\p,

Span B m

-LI

b) Use the slope formula
and X(-5, 5).

y2

to determine the slope of the line segment with endpoints W(2, -2)

2

-1

19



Example 5:
The point (-6, 1)is on a line that has a slope of V3. List three other points on the line and graph
the line.

1- .i!! cCI
3

(- ‘) (6, 3),

C3),( 5)

“ cAd o yreious X,

ÔÔ I to pcesocS \j
Example 6:
The graph shows the approximate times at the 1000-rn mark and at the 1500-rn 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.

XI

loDe—SOD

ofNt 3

m
2

a,
0
C
(U

Lb

0

(180.1000)

1500

1000

500

0

Lw

/,
CBS. 500)

Time (s)

C
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Textbook Questions: Pg. 325 #1-8

Key Ideas

Positive Slope Negative Slope Slope ISO. Slope s undefined

•

• 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 (x1, i’ )and

(x,, v2 )
= ,

• 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.
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