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NAME

Taking Alm - a Llinear graphing activity

1. Cupid has fired off 4 arvows, each following a different, straight path.
ARROW 1 ARROW 2 ARROW = ARROW 4

Yy=22x-2 g=—.’2x+2 Yy=-2x-2 ;:j=.’2x+2

1a. Which arrow (s) will pass through the heart?

1b. Explain your reasoning and/or wmethod.

Riverside Math
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2. Cupid fires a 5 arvow which passes through the following coordinates.

X Y
=] =
0 0
1 2
2 6

20. Sketeh the linear path of the 5% arrow on the graph above.

2b. write a linear equation that represents the path of the 5% arvow.

2¢. Explain your reasoning and/or vethod.

Ch 6 Page 6
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Focus on...

After this lesson, you
will be able to...

represent pictorial,
oral, and written
patterns with linear
equations

describe contexts
for given linear
equations

solve problems that
involve pictorial,
oral, and written
patterns using a
linear equation
verify linear
equations by
substituting values

Materials

ruler
coloured pencils

210 MHR « Chapter &

Representing Patterns

Emma Lake, 5askatchewan

A skiff is a two-person sailing boat that can be used for racing. The carbon
foam sandwich hull and multiple sails allow the boat to travel at speeds of
5 to 35 knots.

r
D Did You Know?

A kmot is a measure of 2 boat's speed. One knot is equal 1o 1.852 km/h. The term comes from
the time when sailors measured the speed of a ship by tying knots an equal distance apart on
arope. The rope was gradually let cut over the back of the ship at the same time that an
hourglass was tipped. The saillors counted the number of knots that were let out until the

| sand ran out in the hourglass.

Explore Patterns

15 km
Course 1

L%

> >

Start F"Fﬁﬁsh

The first three racing courses are shown for a class of skiffs, Each leg
of the course is 15 km.

How could you determine the total distance of each racing course?
Describe different strategies you could use to solve this problem.

Ch 6 Page 8



1. Draw what you think the next two courses might look like.

2. Organize the information for the first five courses so that you can
summarize the results.

3. a) Describe the pattern in the race course lengths. Then, check that
vour Courses 4 and 5 fit the pateern.

b) Describe the relationship between the course number and the
length of the course.

4. Write an equartion that can be used to model the length of the course in
terms of the course number. Explain what your variables represent.

Reflect and Check

5. a) Whart are two methods you could use to determine the length of
Course 97

b} Which method do vou prefer? Explain why.

6. a) Determine which course is 135 km long.
b} Determine the length of Course 23.
<) How did you determine the answers to pares a) and h)?

d) Discuss your solutions with a classmate.

6.1 Representing Patterns » MHA
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Link the Ideas

( i ) ) Example 1: Describe a Pictorial Pattern Using a Linear
D Literacy Link Equation
A linear relation is a
relation that appears
as a straight line when
graphed.

]

Figure 1 Figure 2 Figure 3 Figurs 4

al Describe the pattern.
b) Create a table of values to represent the linear relation between the
number of squares and the fizure number for the first four figures.

A ,l,-,jeg,équén-m} ian ¢} Write a linear equation to represent this pattern.
equation whose graph d) How many squares are in Figure 127
is a straight line. 8) Which figure number has 106 squares? Verify your answer.
LN A
y Solution

a) The pattern is increasing. Each figure has three more squares than
the previous figure. The sguares have been added to the upper right
corner of the previous pattern.

g 3 b)

Look for a Pattern Sotare Twmiont; | Ginaions i SusRes 3
1 1
2 4
3 Z
4 10

b o Add two columns to the table to help determine the pattern.

QD Tech Link
Pattern
You can use a Figure "m-_"" - -
spreadsheet program Number.n | Squares,s | Multiplynby3 | Subtract 2 From Result
1o create a table. 1 1 3 1
2 4 & 4
3 i 9 7
i '
(D Literacy Link 4 10 12 10
In the equation
s=3n—2,
- the numerical The number of squares, 5, increases by 3 for each figure number, n.
coefficienris 3 Multiplying the figure number, n, by 3 results in 2 maore than the number of
- the varigbles are s squares. Therefore, subtracting 2 from 3n equals the number of squares, 5.
and n
- the constant is —2 o
\ J The equation is s = 37 - 2.

212 MHR » Chapter &
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d) Substitute # = 12 into the equation and solve for s,
s=3(12) — 2
=36-12
=34

There are 34 squares in Figure 12,

a) Substiture s = 106 into the equation and solve for #.

106 =3n-12 .
106 4 T By 4. How else could you solve
the problem?
108 = 3n
108 _ 3n
3 3
36=mn
The solution is # = 36.
Check:
Left Side = 106 Right Side = 3n — 2
= 3(36) -2
=108 -2
= 106

Left Side = Right Side
The solution is correct. Figure 36 has 106 squares.

Show You Know ; .

a) Write an equation to represent the number of circles in relation Use a Variable
to the figure number.

Figure 1 Figure Z Figure 3 Figure 4

b) How many circles are in Figure 71?7 Explain how you determined
the answer.

¢} Which figure number has 83 circles? How did you arrive at your
answer?

6.1 Representing Patterns » MHR
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Draw a Diagram

Make an Organized

214

List or Tabla

MHR » Chapter &

[ Example 2: Describe a Written Pattern Using a Linear

Equation

A bead design for a necklace has an arc shape:

* Row 1 has seven red beads.

* Row 2 has five additional beads and all the beads are green.

& Bow 3 has five additional beads and all the beads are blue.

s The pattern repeats. Five beads are added to each successive row.

a) Draw the pattern for the first four rows.

b) Make a table of values showing the number of beads in relation to
the row number.

¢} What equation shows the pattern between the row number and the
number of beads in the row?

d) How many beads are in Row 47 Explain how to check your answer.

8) How many beads are in Row 387

f) If the bead pattern were continued, which row number would have
92 beads? How did you determine the answer?

' Solution
a) (L XX
'l.igiii::i.
®_@ @® ®_©0
o0 @9‘ A .ﬁﬁﬁiii
® ® & &
& & & © ® & @@
@@ & @ ® & &0
Row1 Row? Row 3 Rowd
b | RowNumber.n | NumberofBeads,b
1 7
2 12
3 17
4 22

o} Add two columns to the table to help determine the patrern.

Row Number of Pattern
Number, n Beads,b | Multiplynby5 | Add 2 to Result
1 7 3 7
2 12 10 12
3 17 15 17
4 22 20 22

The equation is b = 5z + 2. Look at the dizagram of the pattern. In

the eguation, what does the 5 mean?
What does the 2 mean?

Ch 6 Page 12



d) Count the number of beads in Row 4. There are 22 beads. You can
check this by substituting # = 4 into the equation and solving for b.
b=3n+12

=54 +2
=20+12
=22
There are 22 beads in Row 4.

@) Substitute » = 38 into the equation and solve for b.

= 7
b _ J_?,, +‘| o How else could you solve
= iﬁ_?jg _:J s the problem?
== + 2
=192

What colour are the beads in

There are 192 beads in Row 38,

f) Substitute b = 92 into the equation and solve for #.

92 =5n+2

92 —2=5n4+2-12
90 = 5n
90 _ 5n
B Ty
18=mn

The solution is s = 18.

Checl:

Left Side = 92 Right Side = 5n + 2
= 5(18) + 2
=50+12
=02

Left Side = Right Side
The solution is correct. Bow 18 has 22 beads.

Show You Know

In a hanguet hall, a single rectangular table seats six people. Tables can
be connected end to end as shown. Four additional people can be seated
at each additional table of the same size.

a) What linear equation could represent this situation? Share with a
classmate how you determined the equation.

b} How many tables connected together will seat 26 people?

6.1 Representing Patterns » MHR
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Key Ideas

® Many pictorial and written patterns can be represented using a table
of values or a linear equation.

The pentagonal table can seat five people. The tables

can be connected to form longer tables.

Numberof | Numberof | Pattern:Multiply tby3
Tables, ¢ Sides, 5 and Add 2
1 5 5
2 g 3
3 11 11

od

The eguation that models the patterniss = 3t + 2
® Linear equations can be verified by substituting values.

Substitute t = 3 into the equation:
s=3(3+2
=9+12
=
The calculated value matches the value in the table.

Check Your Understanding
Communicate the ldeas

1. a) Explain how to develop a linear equation to represent this pattern.

AN S\ SN

b} Whart is the equation? Explain what each variable represents.

«) Compare vour equation with one of a classmate’s.

2. Christina and Liam work in a shoe store and earn a flat rate of 535/day
plus $6.25 for every pair of shoes they sell. Each got a different value
for how much they would earn after selling eight pairs of shoes.

Christina: Liam:
| substituted p = 8 I substituted p =8

into the equation into the equation
w=6.25p + 35. w=6.25p. When
When | solved | solved for w.
forw: | got $85. 1got 550.

Who is correct? Explain how you know. What mistake did the other
person make?

3. Describe to a partner how you could determine the ninth value in the
following number pattern: 4, 7.5, 11, 14.5, 18, ...

216 MHR » Chapter &
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Practise

For help with £4 to #6, refer to Example 1 on
pages 212-213.

4. a) Describe the relationship berween the

b) Describe the relationship between the
number of green tiles and the figure
number.

nurmnber of regular octagons and the
number of sides in this pattern.

b) Make a table of values showing the
number of sides for each figure in relation
to the number of octagons.

<) Write an equation to model the number
of sides of each shape. Explain whar each
variable represents.

d) How many sides would 2 shape made up
of 17 octagons have?

&) How many octagons are needed to make
a figure with 722 sides?

. a) Make a table of values to show the
number of circles in relation to the figure
number

Figure 1 Figure 2 Figure 3
b

—

Describe the relationship between the
nurnber of circles and the fizure number.
c) Develop an equation that can be used
to determine the number of circles in
each fisure. Explain what each variable
TEPTESEnTS,

d) How many circles are in Figure 17
&) Which figure number has 110 cireles?

. Laura used green

and white tiles to

B 3

create a pattern. =

a) Make a table Figur=1  Figure2 Figure 3
of values to
show the number of green tiles in
relation to the figure number.

Ch 6 Page 15

¢) Develop an equation to model the
number of green tiles. Explain what
each variable represents.

d) How many green tiles are in Figure 247

@) Which fizure number has 176 green tiles?
Verify your answer.

For help with £7 to #9, refer to Example 2 on
pages 214-215.

7. Martt created the following number pattern:

73 [y L
a) Make a table of values for the fiest five
ferms.

b) Develop an equation that can be used to
determine the value of sach term in the
number pattern.

) What is the value of the 123rd term?

d) Which term has a value of 3387

. The figure shows two regular

heptagons connected along one

side. Each successive figure has

one additional heptagon. Each

side length is 1 em.

al Draw the first six figures. Then, describe
the pattern.

b) Make a table of values showing the
perimeter for the first six figures.

¢) What equation can be used to determine
the perimeter of each fioure? Identify
each variable.

d) What is the perimeter of Figure 127
@) How many heptagons are needed to
create a figure with a perimeter of

117 em?

(3D Literacy Link

A regular heptagon has seven sides of equal length.

6.1 Representing Patterns « MHR 217



9.

10.

11.

218

Jessica created a number pattern that starts
with the term —3. Each subsequent number
is 3 less than the previous number.

a) Make a table of values for the first five
numbers in the patrern.

b} Whar equation can be used to determine
each number in the pattern? Verify vour
answer by substituting a known value
iNfo your equatiorn.

) What is the value of the 49th term?

d) Which term has a value of —1197 Verify
FOUr answer.

What linear equation models the
relationship between the numbers
in each rable?

a) x y b} r —
0 13 ] 17
1 1a 1 24
2 19 2 31
3 22 3 38

4] k ¢ d) i
1 —1.3 1 —0.5
2 1.4 2 —=
3 4.1 3 —7.5
4 6.8 | 4 | -11

Apply

Rob is in charge of

artanging hexagonal tables for
a parent-night presentation.
The tables, which can seat six
people, can be connected to
form longer tables.

@

b} How many parents can be seated ata
row of five tables?

) Check your answer for part b). Show
your work.

d) A group of 30 people want to sit together
How many tables must be joined together
to seaf them?

MHR » Chapter &
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a) Develop an equation to model the
pattern. Identify each variable.

12.

13.

A school pays a company $123 to design
gym T-shirts. It costs an additional $15 to
make each T-shirt.

a) Copy and complete the table of values.

Number of T-Shirts | Cost($)
o 125
5 200
10
15
35
350

b) Develop an equation to determine the
cost of the T-shirts. Explain the meaning
of the numerical coefficient.

¢} What would it cost to make 378 T-shirts?

d) If the school store has a budger of 52345
for T-shirts, how many T-shirts can be
ordered?

An art store sells square picture frames with
a border of tiles that each measure 2 em by
2 em. The smallest frame is 10 cm by 10 em
and requires 16 tiles.

TTTITITITITYT

TITTTIT

T T RT IR TR RT
| I

FITTTEET
ITTTTIT

H B
T TTITTIT
10 cm 20 cm

o O
30 cm

a) Develop 2n equation to determine the
number of tiles required for each size
of frame.

b} How many tiles are needed to make a
frame that is 30 cm by 30 em?

¢} What are the dimensions of a square
frame made with 196 tiles?



14.

Edmund Halley, after whom Halley's comet
was named, predicted that the comet
would appear in 1758. The comet

appears approximately every

76 years.

Extend

15.

Find the patrern that expresses all the
numbers that are 1 more than a multiple of 3.

a) Whart is the 42nd number?

b) How can your pattern test to see if
45 678 is 1 more than a multiple of 3

16. a} A landscaper is planting elm trees along a
street in a new subdivision. If elm trees
need to be spaced 4.5 m apart, then how
long is a row of # elm trees? Write

a) Use a table to show the years of the eqpuative.
the next six sightings afrer 1758. b) The street is 100 m long. If the
. i landscaper wants to line the streer on
b} When will Halley’s comet appear : :
in your lifetime? both sides with elm trees, how many trees
: will be needed? Will the trees be evenly
«) Write an equation that can be used to spaced along the entire street?
predict the years when Halley’s comet
will appear. 17. A ball is dropped from a height of 2 m.

d) Will Halley’s comet appear in the year
23707 How did you arrive at your answer? 3 3
- v prRERaeEr] " dropped from. Each subsequent rebound

.2 . .
D Science Link is 3 of the height of the previous one.

A comet, which is made of frozen gas and dust, orbits
around the sun. The dust tail of 2 comet can be up to
10 000 000 km long. This is 2.5 times as great as the
average distance from Earth to the moon.

Make a table of values for the first five
rebound heights in the patrern.

What is the height of the fourth
rebound bounce?

a)

b)

Is this a linear relation? Explain how
vou know.

(4]

You are in charge of developing a racing course for a sailboat race on Lake Disfenbaker, in Saskatchewan.
Five classes of sailboats will race on courses that are the same shape, but different lengths.

a) Design a racing course based on a regular polygon. The
shortest course must be at least 5 km long. The longest
course must be no longer than 35 km.

+ Draw and label & diagrarm of the racing course. Show at least
the first four courses. Record the total length of each course.

b} Develop alinear relation related to your racing course.
+ Make a table of values.
= Develop a linear eguation that represents the relationship

between the course number and the course distance,

o) Develop a problem related to your racing course. Provide the
solution and verify it.

_

The ball rebounds to % of the height it was

A

6.1 Representing Patterns » MHR
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Booklet 6.1

Math 9 Unit 6: Linear Relations Name:

6. 1 Representing Patterns

Prescribed Learning Outcomes (PLO'S):

Werite a linear expression representing a given picterial, oral, or written pattern

Write a linear equation to represent a given context

Describe a context for a given linear equation

Solve using a linear equation, a given problem that involves pictorial, oral, and written linear patterns
Write a linear equation representing the pattern in a given table of values and verlfy the equation by
substituting values from the table

o Determine, by substitution, whether a given rational number is a solution to a given linear equation

Terminology

Linear patterns: a sequence of numbers in which the pattern only involves addition or subtraction.

Common Difference d :is the difference between any two consecutive numbers in a linear pattern.

Observing a Pattern

Draw the Figure 5 by continuing the pattern shown below. How is the number of circles related to the
figure number? Show the relationship in a table.

O & & &S e

Figure 1 Figure 2 Figure 3 Figure 4 Fi gure )
Fig':re # | #ofcircles What do you notice as we move from figure to figure? What is
2 3 ,}‘ 4 changing? How is it changing? Look at the table. Do you see any patterns?
3 5 o - one boall added o eadn layer
4 3 > +Q each R&\u\*—
s 2 -
(A n

Make a new table of values. This time multiply the figure # by the change in the number of circles and put
this on the left-hand su;\e a%f your table. The right-hand side should stay the same. What can you see now?

&
nd-\=20C n= Figue

-\ = d = common dillerrnce
gd\ \ c C= % q? (,irc\un

3 pon: wll g2 and vl )

the figure # {call it “N") and the # of circles (call it “C”)
Wwad-1 = C

How can we use the equation to predict other data?

a) How many circles are in Figure 717 . " Fiﬂ._‘H L i\ c(m\.A

N=T S\ =C
1(1'““.“ LC \4% 30 How many arclea?

b) Which figure number has 83 circles?

%:713 1N :\\\=LY}? N= q)L - F|% U has ¥3 c\'rC\m
iy = ¥
. 2 2
#2) Number Patterns
Tew¥:r 2 3y
TR R

Ch 6 Page 18




#2) Number Patterns

Tewd:r 2 3 4
25,21,17,13, .. +29
{ t Af
-0 0 q
a) Make a table of values for the first five terms. Use the table to create the equation for this pattern.
N N
-\N Term # Term value o
- \ aS |y e coRiere™
-3 2 LM 4N +29 =\
v 3 w v
- \b “\ \3 ““ . _ \\ 20\
2o 3 a palteca: wulkipy "’3 owd add

~

b) Use the equation to answer the following:
i.  Whatis the value of the 11 term?

T W™ biem o o

N=\ -4y~ =V S
e T+ 20 =\ wua of — 1S
-9 =\

ii.  Which term has the value of -477

V= -4y -4N "'\{‘= -\:\:& Term 14 o & vadaus o -4F

=1 -

" \5% =3

- -

N = \9

#3)
Figure 1 Figure 2 Figure 3 o Figure 4
( u }
) o

hs)
a) Describe the pattern in the figures above. odd }
b) Create a table of values to represent the figure number and the number of squares for the first 4

figures. \\) l & &\\ S(\

3N-2=%

d) How many squares are in Figure 12

- =3\
N=- 3(1) -2= A
(—53.; - 1}’ ﬁ.% 13 has M spuaces -

e ich figure number has 106 squares Y ddffecence &bm one
) wn;‘:r\go(o ber has 106 squares? (D\’g(:\\‘;ﬁjurc T )
3N X"E‘f @ mukipy "dY eo "N
3N =10% Rgua” num
ERE @ rdon d'N Yo frd ¥
Fij % has 108 squoves - @ crode an equation

Homework: WQ 9,10, 14 (a, b, CD A.M rT o \'
Jmtlnj \ nxt o
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@More Practice (‘33 ‘-\)

1) Determine the common difference of the following linear patterns and use it to find the next 3 numbers.

a) S&»Sbljl, 14, .... b) 51,713, .
43 a3 LS
23 V/ 1a, 28 3\ vV
\q', 20 ) 3 ! )
2) Write an equation relating C to n. (Verify it works for every pair of values) AV\ (&

dn -L —\l —\Y -

a:ln|234 >
Clﬁs 1114 f. —5 —1] -17 -23
In+2=0C

c
s
3

-bn x| =
1 sfermine the 30" number in the following linear pattern. Write the equation first.
&
9832740 €4’ Sn-3=\
ts S Y
n -

:g w230 : S(30)-\3=V
20 \%%} - V

4) The fare for a taxi ride is $1.50 pe-momelre plus a fixed cost of 52 40
N= ¥ of Fn =eav R Fowi il

a) Write an equation for the fare /in terms of the fixed cost and the cost per 7 kilometres.

$lson + 8240= C

‘ a0 b) What is the fare for an 11km ride?
\ n=\

o‘w c) If youftost was $32.40, how many km was the ride?

C= B34

1. A banquet table seats 8 people, three on each side, and two at the ends. Tables can be

connected end to end, as shown. XX X X AX X x X b4
N x|
X X XX X XXX XXX XXX
a) H m’dmany addltlonal people can be seated when a table is adde ®
1 }1-(: d = comwmon diflecenca (,

| ‘ g
b) M ke a tablelé' ¢how how many people can sit at 1-4 tables. L] 2 l'-[ l
3|3

n
e 1&,)% .:[H 3 lagees ?(M(,Q \933\:}'

¢) Find a pattern and write an equation. Use n for the number of tablesﬁ%fz

number of people. LN+ = {DV\M _-Pﬁ 1' q ) ]0, |L+

d) Use your equation to determine how many people can be seated at 10 tables

b(I0) +2 = b penple Senked @ 10 ot + exta pah (e o

H bles are needed t t344 le? ( ‘ ?,ﬂ
e) How many tables are needed to sea y = ?;L(Q_ & RJ
6N tg :éq; N = 6’+ Faldes foc B people

/_§

A dmdmab e cmccidacios bus diffacank mnumannt slane fae hic fum mmamhacehin Diawm A
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LN +2 =24
-2 -2

/’_§

- - -

[ [

o = 5% teldas foc a4 pep\ \

2. Joseph is considering two different payment plans for his gym membership. Plan A

charges a flat fee of $45.00
plus $2.50 per visit.

b) Graph the two linear relations

nth. Plan B

cha “ 5.00 each month
- ba.s
5= s \J= 4 of visits

Fa=HS) ¢

A

a) Write a linear relation to nt eacm -7
afxer o wany uisy

T =cost per
ot

S
¢) Use the graph to help you identify,\at-whue-manth-the o plans would have the same

cost

F Yo A
X
o
e

LTI s oK
\ (:‘5 ?t(v&ok\‘%

P9 AT F K10, 1Y

: Y

S
ned | 9T | et
1 \ (¥38 _
1S 2 1334 >d e
20 3 a0
oY y \4%,
330 S 2062 <
Yst 8 2\3%

%
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d) If Joseph planned to visit the gym 10 times per month, which plan would cost less? Hom

h would it cost him? pV <
;“”C wou '\t,:"“ g fa Fy=25+2.5V
) v | &
e ‘ =43

Where e L lines
ek & where
W oty ant
equal, which
Mw@ % \J(ﬁl\—s

& sharh

b +1kd = Y

+\%2 = 2370
Fon T Clew
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Focus on...

After this lesson, you

will be able to...

= describe patterns
found in graphs

= extend graphs to
determine an
unknown value

= estimate values
between known
values on a graph

= estimate values
beyond known
values on a graph

- \
(1D Literacy Link
Commission is a form
of payment for
services. Salespeople
who garn commissions
are paid 2 percent of
their total sales. For
example, a clothing
store might pay &
commission of 10%

of zales.
L% >

(D Literacy Link
On the graph. the line
joining the points
shows that the data
are continuous. This
means that it is
reazonable 1o have
values between the

Interpreting Graphs

| Toulpy

m fw the ihy [.SJI
s EEEU B,

[ o | sto 1ooe 1500 2000 2500 ©
Riverboat Cruise Sales (5}

Richard is paid a daily salary and commission to sell riverboat cruises.

Asg a salesperson, he recognizes that it is important to know his sales in
order to determine his commission. He is considering using a graph to
caleulate this amount. What do the variables p and s represent? What

other information does the graph provide?

Explore Using a Graph to Solve Problems

Richard is paid $64/day plus a commission of 10% of sales for selling
riverboat cruises.

1. The table provides some information about his sales and daily pay.

given data points.

220 MHR « Chapter &

Day River Cruises Sold ($) | Pay for the Day ($)
Monday 1500 214
Tuesday 1250
Wednesday 800
Thursday ] 54
Friday 2010

al On the graph, locate the dara points for each day.

b) How could you use the graph to estimate the missing
values on the table? Try your method.

Ch 6 Page 23



2. a) Estimarte how much Richard must sell to earn $300 in one daw.
Describe your strategy.

b} Estimate how much Richard would earn if he had sales of $1130.
Describe vour strategy.

3. The graph represents the linear equation p = % + 64. How could you

use this information to determine the answers to #27 Explain why your
strategy is effective.

Reflect and Check
4, a) Explain how vour graph helped you to answer #2.
b) Discuss your steategies with a classmare.

5. Work with a partner and nse your graph.
a) How much would Richard earn if he had sales of $2400?
b} How much must Richard sell to earn $173 in one day?

6. a) List an advantage and a disadvantage of using
a graph and an equation to determine values.
b) Which merhod is more effective when
* estimnating pay given the sales?
* determining sales given the pay?

Edmonton, Alberta

6.2 Interpreting Graphs « MHRE 221
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interpolate

+ estimate a value
between two given
values

» interpolation should be
used only when it
makes sense to hawve
values between given
values. For example, 5.4
people does not make
sense.

s n

(1D Literacy Link
When describing
variables on a graph,
express the y-variable
interms of the
x-variable. For
example, the graph
shows the relationship
between temperature
and altitude.

L8

(3 Tech Link

You can use a
spreadsheet program
1o create the graph.

4

§ Strategies

Estimate and Check

222 MHR » Chapter &

Link the Ideas

'Example 1: Solve a Problem Using Interpolation

A weather balloon recorded the air temperature at different altitudes.
The data approximately represent a linear relationship.

Altitude, a (m) 350 750 1000 1500 1800
Temperature, £ (°C) 11.4 5.7 2.1 —5.0 —10.0

a) Imterpolate the approximate value for the air temperature when
the balloon was at a height of 600 m.

b) What was the approximate altitude of the balloon at an air
temperature of —7.5 °C?

o} Ls it possible to interpolate the precise value for the air cemperature
when the altitude is 1030.92 m? Explain.

) Solution

Graph the data. Since temperature change is confinuous, you can draw a
straight line to connect the data points.

ty

= Air Temperature Recordings

The coordinates of this point are
approximately (600, 8).

The coordinates of this point are
approximately (1700, —7.5).

Temperature {°C)
b e g

0 i s

— 104

—

a} On the graph, draw a vertical line from 600 to the point where the line
intersects the graph. From the intersection point, draw a horizontal line
to the y-axis. The value where the horizontal line meets the y-axis is

approximately 8.

b

(=

On the graph, draw a horizontal line from —7.5 to the point where the
line intersects the graph. From the intersection point, draw a vertical
line to the x-axis. The value where the vertical line meets the x-axis is
approximately 1700,

o) No, you cannot interpolate a precise value. The temperature is related
to altitude values to the nearest 30 m. There is too much uncertainty to
accurately predict temperatures based on altitude

measurements that have a precision of Tio of a metre. You could,

however, estimate the temperature for an altitude of between 1000 m
and 1100 m.
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Show You Know

P

\

This graph shows a plane’s altitude as it lands.

The relationship hetween altitude and time

is approximately linear, —E

a) Whart was the plane’s approximare altitude & “u
at 50 s? =17

b) At whar time was the plane’ altitude
approximately 11 km?

« Is it appropriate to join the points with Time (5]
a straight line? Explain.

Airplang Altlmdii

= HE‘*

/

(]
ri

Example 2: Solve a Problem Using Extrapolation

Anna is kayaking up the east s 2 SEil
coast of the Queen Charlotee Dixon Entrance
Islands toward Graham Island. o

Anna’s course is shown by the 21 R T Bland | een

s : . : -
red arrow on the map. : - . Uﬁgﬁ; L

a) If Anna continues on her
present coutse,
the values of the coordinates
for latitude and longitude
where she will land.

b) Could you use extrapolation s
to estimate where Anna sailed
from? Explain.

Pacific
Ocean

s

Ta S S5

-

(D Did You Know?

The Queen Charlotte Islands or Haida Gwaii consist of two main islands off the northwest
coast of British Columbia. In addition to Graham Island and Maoresby 1sland, there are
approximately 150 smaller islands.

+ gstimate a value
beyond a given set of
values

+ extrapolation should be
used only when it
makas sense 10 have
walues beyond given
values

6.2 Interpreting Graphs » MHR 223
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a) Extend the line that i AR ] SRS o i v
represents the course until it -
touches land, and then read
the coordinates of the point.
From the map, the
coordinates where Anna
will land are approximately
33.8% north latitude and
—131.8" west longitude.

b) No, the line extended in the
direction that Anna sailed
from does nort strike land.
This is evidence that this
extended line does not show
the place where she started.

i~

(D Literacy Link

W) ;

180° 150° 130 OF B 30 [P 30F 607 S0 120° TSI 180°
Prima:
Maridian
Latitude and longitude is the most common grid system used for navigation.
» Ezch degree of latitude is approsdmately 111 km apart.

» Each degree of longitude varies from 0 to 111 km. & degree of longitude is widest at the
equator and gradually decreases at the poles.

An example of 2 coordinate reading from a Canadian location might be 617 north latitude
and —139° west longitude.

L.
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Show You Know

The value of a computer decreases over “4 " Ivalke of a Complrtes
time. The graph shows the value of 2 T i e T e o
computer afrer it was bought. o P
- ; |u koo
a) Afrer what approximate period of 3
time does the computer have no value? =~ ]
004
b) When was the computer worth
approximately $2007 BEESESE S
) [s it appropriate to join the points [ | [ [vimeweey| | |
with a straight line? Excplain.
Key ldeas
® On a graph, you can use a line to interpolate values between known values.
» Start with a known value for x. ® Srart with a known value for
E Temperature Change E Temperature Change|
e - g -}‘. il Fn i iy X - ]
i REl |
IR EIN| |
5 : g :
S A & \f,
o | ]
[o] a5 to 15 20 25 20 35 ap 45 sp ¢ o| ds to 15 2o 25 3o 35 4o a5 sp ot
' T T T | wmefmny | [ | U T T 1T T 1T TP | | | [ |

* (On a graph, you can extend a line to extrapolate values beyond known values.
* Use a dashed line to extend the line beyond the known x-value or y-value.

= Start with a known value for x. « Start with a known value for v
P Price Increases .- v Price Increases
EE i Brmmmm o
A" o b |
7o 70 s !
----------- {'---—"'-‘:r' i i
Al 1 &l !
oy 1 1
Foos5h4 1 & 507 4
5 ! 3 ]
Eooaid ! B i '
| . P
it A EE 4
1 ]
iy t x4 !
1 ]
i 4 il !
1 ]
] U5 10 15 20 ¥5 30 %5 &0 as so C ] 5 10 s 20 25 30 35 40 &5 s b
Time {years) Time {yaars)

* Interpolation and extrapolation should be used only when it is
reasonable to have values between or beyond the values on a graph.

6.2 Interpreting Graphs » MHR 225
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Check Your Understanding

Communicate the Ideas

1. Josh asked vou to help him understand interpolation and extrapolation.
Use an example and a graph to help explain how interpoladon and
extrapolation are similar and how they are different.

2. Grace says it would be reasonable to interpolate values on these graphs.
Is she correct? Explain.

=3
| §
&
i 1 2 3 4=
Mumbar of Cartons | T T k]
of ite Craam Distance {km)

3. Develop a situation that involves a linear relation. Draw and label the
corresponding eraph. Develop a question and answer that requires
extrapolating 2 value on the graph. Compare your work with that of a

classmare.
Practise
For help with £4 to #7, refer to Example 1 on page 222. 5. The graph shows a linear relation.
4. The graph shows a linear relation betveen v
distance and time. | ' Bl
dé

—t2s

E a4

. g.ﬁ

(-2 [0

5
6| 37 ¥ 3 & 3 % F & %t

_ Time h)

a) What is the approximate value of the m s e O I
d-coordinate when ¢ = 57 Explain the a) Whart is the approximate value of the
method you used to determine the y-coordinate when x = —2.57
i b) What is the approximate value of the

b) Whar is the approximarte value of the x-coordinate when y = 47

t-coordinate when d = 203

2286 MHR » Chapter &

Ch 6 Page 29



6. The graph shows a linear relation. 9. The graph shows a linear relation.

a) Whart is the approximate value of the
y-coordinate when x = 1.57

43 b ohal 102 03 2 05 6x

b) Whart is the approximate value of the

x-coordinate when y = 0.52 a) Whart is the yv-coordinate when x = —37

7. a) The table of values represents the b) What is the x-coordinate when y = 12
distance that Sophie cycles in relation
to fie ° ’ 10. The graph shows a linear relation.
3
Time, £ (h] 1 s 3 4 % & e T — ——
Distance, d T P & o 1 R
(em) 12.5| 25 |37.5| 50 |62.5| 75 \
a) Plot the linear relation on a graph. T _m ! } il Al
b) From the graph, determine the G S S -, "N |
approximate distance Sophie has eyeled ) I | . I _
after 2.5 h. b
) From the graph, approximate how long it ]
takes Sophie to cyele 44 km. :
For help with £8 to £11, refer to Example 2 on : :
pages 223-224. a) What is the approximate value of the

: . y-coordinate when x = —47
8. The graph shows a linear relation betvireen -

At o thRe. b) What is the approximate value of the

. x-coordinate when y = —6&7
E
(ET
Ll 11. The table of values represents the drop in
El,, remperature after noon on a winter day.
_ t% PP S ) 50 ) Time, ¢{h] | 1:00|2:00 3:00|4:00 5:00|6:00
| .12. | — r Lt 1 | }i{:gumm 1_':1__1__2._3._4
: a) Plot the data on a graph.
[ % L = & 5 % 5 % 0 %
el T 3 3 ¢ 2R B Y b) From the graph, what is the approximate
Time {min) temperature at 6:30?
a) What is the approximate value of the o) From the graph, determine the approximare
d-coordinate when r = 10? time when the temperature is 2 °C.

b) What is the approximate value of the
t-coordinate when d = 332

6.2 Interpreting Graphs » MHR 227
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Apply

12. a) In a bulk food store, trail mix costs 52.40

13.

228

per 250 g. Plot the data on a graph.

Mass of
Trail Mic, | 250 | 500 ( 750 | 1000 | 1250
mig)
Cost, C[5) | 2.40 | 4.80 ( 720 | 560 | 12.00

b) From the graph, approximate how much
2000 g of trail mix would cost.

<) From the graph, approximate how much
trail mix you would get for 513.

The submarine HMCS Victoria can dive
to a depth of 200 m.

Submarine Dive

[ Depthtim |
L |
[~

T 1 v ki v v ki v v ki ki
1] Gs o 15 20 25 30 3 40 a5

-Time-[min.b

a) Is it reasonable to interpolate or
extrapolate values on this graph?
Explain.

b) How long does it take Vicroria to
reach a depth of 140 m?

¢} What is the submarine’s depth after
4 min?

MHR » Chapter &
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14.

15.

A grade 9 class earns a profit of 53¢ for
each program they sell for the school play.

Program Sales

AEEIEIEIEIES;

. m:mh-er. of Pﬁgﬂﬁ;
a) Is it reasonable to interpolate or
extrapolate values on this graph? Explain.
b) If 500 programs were sold, how much
profit would the students make?
What strategy did you use to solve
the problem?
o Approximately how many programs
would students need to sell in order
to earn 325007

Sean learned in his cooking class that the
time it takes to cook a rozst depends upon
its mass. The graph shows the relationship
between cooking time and the mass of a
roast.

Ripast Cooking Time

135
30
25

Cooking Time (h)
[
=

[o] d5 fo 15 20 25 30 35 & a5
T

From the graph, determine the approximate
cooking time for a roast with each given
mass.

a) 1.25 ke

b) 225ke o 4.2ke



16.

17.

A cell phone company charges a $33.95
monthly fee and long-distance charges at a
rate of $0.35 per minute. The graph shows
the monthly cost of phone calls based on the
number of long-distance minutes.

(o'

L] l.'I_eI! Fihnn-gPIa_n |
sl o .
% Lo /
.5.3,:,_ S S N P
L& |0

R

MR EEEEEL

Mumber of Minutes

a) Is it reasonable o interpolate or
extrapolate values on this graph?
Explain.

b) What would be the approximate monthly
bill for 60 min of long-distance calls?

o Approximately how many minutes of
long-distance calls could you buy for $507

The graph represents the relatonship
between the cost of renting a power washer
and renral time.

(o)}

Power Washer Rental
&sﬂ . ! il ! It ! !

0 ¥ o 3 o4 & el
|| humberofoag ||
a) How much does it cost to rent a power
washer for four days? What is the cost
per day? How do vou know?

b) How long could you rent the power
washer if you had $4207

Ch 6 Page 32

Extend

18. The table shows the relationship between
stopping distance and speed of a vehicle.

Speed, s 5 - i |
tkm/h} 15 | 30 | 45 | 60 75
Stopping 5

satanea. d (a] & 15 | 28 | 42 | &5

a} Plot the data on a graph. Draw a line to
join the data points to best approximarte

the trend.

b) What happens to stopping distance as
speed increases?

¢) Estimate the stopping distances for speeds
of 5 km/h, 55 km/h, and 80 km/h.

d) Estimate the speed before a driver applied
the brake for stopping distances of 10 m,
50 m, and 100 m.

&) About how much farther is the stopping
distance at 50 km/h than it is at 30 km'h?
at 70 kmvh than at 30 kmv/h?

f) Why do you think the graph is not 2
straight line?

6.2 Interpreting Graphs « MHR
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19. The speed of a falling skydiver is shown for a)l Approximately how long would it take for

the first 3 s.

5; i Skydiving Speed
|-ap4

L3

5.peeni 1m|5:b

The area of the ocean called the
Intertropical Convergence Zone (ITCZ) has
little or no wind. Before propellers and
motors, sailors used a relatively light
anchor called a kedge to help them mowve
acrass this region. The kedge anchor,
which was attached to a line, was rowed
out approximately 650 m ahead of the
ship and dropped to the sea floor. A crew
on the ship then grabbed the line and
hauled it in to pull the ship to the anchor, a
distance of 650 m. This process, called
kedging, was repeated until the boat
passed through the [TCZ

a) Create atable of values showing the
relationship between the number of
kedges and the total distance travelled.

b) Plotthe data on a graph. Label the
grapk.

€} Determine the value for how many
kedges it would take to traverse the
width of the ITCZ.

d) How did the skills you have learned in
this chapter help you solve part ¢)?

WWW Web Link

To learn more about the Intertropical
Convergence Zone (ITCZ), go to www.
mathlinksS.ca and follow the links.

the skydiver to reach terminal velocity?
b) Approximately how far would the
skydiver fall in that time?
¢« Why do you think the graph is
approximately a straight line?

) Did You Know?

Terminal velocity is the maximum speed that a skydiver
can reach when falling. Air resistance prevents maost
| skydivers in free fall from falling any faster than 54 m/s.

¢ Did You Know?

The ITCZ is located between 5° north and 5° south of the equator
and is approximately 1100 km wide. Note how the position of the
ITCZ moves during the year.

230 MHR « Chapter &
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Booklet 6.2

J

Unit 6: Linear Relations Name:

Math 9

6.2 Interpreting Graphs

Prescribed Learning Outcomes (PLO'S):

o Extend a given graph (extrapolate) to determine the value of an unknown element

o Interpolate the approximate value of one variable on a given graph given the value of the other

variable

o Extrapolate the approximate value of one variable from a given graph given the value of the other

variable :
e Solve a given problem by graphing a linear relation and analyzing the graph

Terminology .
e P

ris.tj

Dependent Variable: graphed on the vertical axis; e.g. cost
Independent Variable: graphed on the horizontal axis; e.g. time,
Interpolate: estimate a value between two given values
Extrapolate: estimate a value beyond a given set of values

. . n -
Slope: describes the steepness ofaline M= — = —

Co_yun K =Ky

y-intercept: Where the graph crosses the y-axis. The x-coordinate is zero

({ . "’\e;dwm'l;*‘:

Y
A=W

-

E ~ : —
:_Vé]ll.:le 0'[ a Cl':lm P.Uterl 1. How much did the computer cost?

B I $ 1000

3. After what approximate period of
time does the computer have no
value?

| |

| & ; 2. When was it worth $600?

‘ g CHO0) =~ i a ¢

G “f“" L\ s

= 400+ " | [achan \rﬁ
e

N'5sam\—s

4. When is the computer worth
approximately $200?

" wﬁ(m«r‘ﬂ"’)\

INTERPOLATION AND EXTRAPOLATION between and beyond
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INTERPOLATION AND EXTRAPOLATION between and beyond

Interpolation means to estimate a value BETWEEN two given values.
Extrapolation means to estimate a value BEYOND a given set of values.

Always check to see if it makes sense to do either one of these. For example: 5.35 dollars makes sense, 5.35
people ?7? \)e S
no

Example 2: The graph below represents Sally’s daily Profit at her pie shop. The horizontal axis represents the

number of pies sold and the vertical axis represents the Profit in dollars.
a) How many pies must Sally sell in one day to break even? 40 T
P\LS | 0 Al | .....
b) If Sally has made a profit of $15, how many pies has she sold? 20 RN
A \<--—E-g---5_-?--l-
q pres o1
c) H‘c:w much profit does Sally make on each pie? | + ——A- :
shp — v wch g T ™0
d) What does the y-intercept of -30 mean? . T 117 28 1] '3
- ® ] b~ aa Q@
cont 6{' T S“‘PP\‘“ (33&03 \ 20— NS
e) Write a linear equation to represent the graph. J -306— L L ' ' 1
’\ ) 5
> Y= +bo
e) If Sally sells 50 pies in one day, what will theiproﬁt be? : 1« & #
=0 - - - :
f(\) 5% ?=5( -3 a0 Slopt \A-m*e"‘?
f) Could the points b7onneded in this graph? What assumptions are you making? ? - 5 n-— 20
no, not (F he Q"J-Aj sells whole pray ok
e
ol

;;,(Q she will el Por‘\iom& oF a pie. | &n\N | P

— N

ASSIGNMENT: P.226 #2, 4,5, 6,9, 10, 13, 15, 16ac =~
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*Text 6.3 Graphing Linear Relations
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Focus on...

After this lesson, you

will be able to...

= graph linear
relations

= match equations of
linear relations with
graphs

= salve problems by
graphing a linear
relation and
analysing the graph

Materials

= grid paper S

s ruler

What values will you
plot along the
horizontal axis? along
the vertical zis?

Graphing Linear Relations

Tina is in charge of ordering
water supplies for a cruise ship.
She knows the amount of water
required per day for each
passenger and crew member as
well as the amount of water
reserves that the ship carries.
She decides to use her
knowledge of linear relations

to draw a graph representing
the relationship between the
amount of water needed and the length of a cruise.

If Tina were to develop an equation, how could she determine if the graph
and the equation represent the same relationship?

Explore Graphs of Linear Relations

On a cruise, the average person requires a minimum of 4 L of water per
day. The cruise ship has capacity for 1500 passengers and crew. The ship
also carries a reserve of 50 000 L of water in case of emergency.

1. a) Use a method of your choice to determine how much water will be
needed each day of a seven-day cruise.

bl On grid paper, plot the data and label your graph. Compare vour
graph with that of a classmate.

2. a} Predict how much water is needed for a ten-day cruise.
b) What linear equation represents the litres of water needed per day?
¢) How could you verify your answer for part 2)? Try ouf your strategy.

Reflect and Check

3. Do vour graph and the equation represent the same relationship? Explain.

4. Discuss with a parmer if it would be appropriate to interpolate or
extrapolate values using a fraction of a day. Explain why or why not.

5. a} If the cruise ship used 152 000 L of water, approximately how long

did the trip last? Compare the method you used with a classmate’s.

b} Is there more than one way to answer part a)? Explain. Which
method seems more efficient?

63 Graphing Linear Relations « MHR 231
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Describe the
connection between
the equation and the

graph.

What different
methods might you
use to reprezent and

then salve the

problem?

232 MHR s« Chapter &

Link the Ideas

12 800 kg/h. The fuel consumptio
the equation f = 12 800z, where ¢
a) Create a graph to represent the
b) Approximately how much fuel

fuel? Verify your solution.

) Solution
Method 1: Use Paper and Pencil

[ Example 1: Graph a Linear Equation

The world’s largest cruise ship, Freedom of the Seas, uses fuel at a rate of

n, f, in kilograms, can be modelled nsing
is the number of hours travelled.

linear relation for the first 7 h.

is used in 11 h? Verify your solution.

o) How long can the ship travel if it has approximarely 122 000 kg of

Ch 6 Page 39

a) Create a table of_vglues. _ f Cru'lse:Ship Fuel [msm'npﬂm |
Graph the coordinate pairs. R —— | '
o | B )
Time, | Fuel Consumption, o
'ﬂ'} fm g oo o
0 0 T
1 12 300 5
2 25 600 % s
{30000
3 35400
4 51200 i @
| 1en00
5 B4 000
6 76 800 I8 T F 31 % & & 1+
i 89 800 Time {hj
b) Draw a straight l..] f‘ Cruise Ship Fuel Consumption | "
line to connect the i s R e R e R
data points. 301000+ i
Extend the line L sablgonpesam snnsne folbibesomandsnainsiapeff]
past the last dara | A
point. e | el d
Approximately Food 2 . ;
140 000 kg of fuel E sna004d- : i
. 2 !
are used in 11 h. Bl akbosd 5 B .
S| spaced V E
E L BRGNS : i
etatod : :
| snp00 14
[ snioed E
| sokoed i+
I |
[e] | 7 % & 3 ¢ T % % b o ¢
' Time ) |



Check:
Substitute the value £ = 11 into the equation f = 12 800z
£=12 800(11)
= 140 500
The approximate solution is correct.

¢} The fuel will last approximarely 9.5 h.

Check:
Substitute f = 122 000 into the equation and solve for ¢
122 000 = 12 800«
122 000 _
12800
r=9.53
The approximate solution is correct.

L

Method 2: Use a Spreadsheet

a) In the spreadsheer, cell A1 has been labelled ’_‘Jﬁ Fami ,-_-mu:,m_ ,MI €D Tech Link

Time, 7. Cell B1 has been labelled Fuel 21 0 =12600°A2
2 3] 1 12800 You could use a

Consumption, f. ! ; § 233?;3 graphing calculator to
Enter the fiest eight values for £ in cells A2 (6] & £1200 graph this linear
to A9. Then, enter the formula for the Ili ’ Hon refation. To learn about
equation into cell B2, Use an = sign inthe [3] 7 pson b duhﬁh'isg;m
formula and * for multiplication. The value mﬂ:ﬁ‘z& t:e “rﬁ
for r comes from cell A2, —

Use the cursor to select cells B2 down to BS.

Then, use the Fill Down command to enter the formula in these cells.
The appropriate cell for 7 will automatically be inserted. For example,
=12800* A& will be inserted into cell Bé.

Use the spreadsheet’s graphing command to graph the table of values.

Note thar different spreadsheets have different graphing commands.
Use your spreadsheet’s instructions to find the correct command.

a ] e <[ ol e ¢ ] &1 s v ] ]
1
2 Cruise Ship Fuel Consumption — 1
- f e o HD i e s Sl !
a 120000 4
L3 1l = 120000 il
[ = |
7 § 1000001 —
o
% E 0000 y
0 § eoom
(111l 3 40000 il
12 |
13 20030 4 —
i : . ——— 4
15 a 2 3 4 5 6 7 & % W n 2t |
16 Time (h}
| 17 = -

£.3 Graphing Linear Relations « MHR 233
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(D Did You Know?

Fish finders operate
using sonar, which
uses sound waves to
“see” objects
underwater. The fish
finder produces a
sound wave and
sends it through the
water. When the
sound wave meets an
object within its
range, it bounces
back to the fish finder.
The fish finder
determines the depth
of the object by
measuring the time
between when the

sound wave was sent
and when it returns.
The fish finder then
sketches the object
on the screen.

234 MHR s Chapter 6

%

Show You Know

a) Graph the linear relation y = 2x — 5.
b) Use the graph to estimate the value of ¥ if ¥ = 8.
) Use the graph to estimarte the value of x if

finder could read.
Distance From Shore, d (m) | Water Depth, w (m]

0 a

10 —35

20 -7

30 —105%

40 —140

50 —175

b) and ¢} From the menu, select Add Trendline to draw a straight line from
the first data point to the last one. Extend the line past the last
data point.

= | ¢ | o | e | ¢ | 6 | w | 1 - |
: ! ! ! : ! !
2 Cruise Ship Fuel Consumption
- f : : : : &
a B ol
F
2l g 120000 Tt
6| = A i
7 [| 5 oo ey i
o & -
—9— E a0oo0 T i
& I i
w|| & s0o0o i i
— ' i
il B aboood H i
12 ' il
o o] N
e .
15 0 1 2 ¥ 4 5 & 7 8 &8 womw Rt
16 Time (h)
17
w1
For part b), approximately 140 000 kg of fuel are used in 11 h.
For part c), the fuel will last approximately 9.5 h.

FExampIe 2: Determine a Linear Equation From a Graph

Great Slave Lake, which is located in the WNorthwest Territories, is the
deepest lake in North America. It has a maximum depth of 614 m. Sam
decided to check the depth using his fish finder. He collected the following
data up to a depth of 180 m, which was the maximum depth that his fish

.

(D Literacy Link

A depth, such as 35 m, is
expressed in different ways.
In atable and a graph, use
the negative value, —35.In

a sentence, say “35 m below
surface”
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Sam used a spreadsheet to graph the data.

B 5 [ ¢ [ o [ E [ T T owm
! ! ! ! ! ! !
; Great 3lave Lake Depth Recordings
E3 f
2 oef~p 2 2 & = & ™ @ @ Wt
: -3
| __E 100
2l B oam
ool | =
10 é -2
1 Z2m
12 |
13 —300 4
14 | - -
115 | Distance From Shore (m)
16
17
RER

a] What linear equation does this graph represent? How do you know
the equation matches the graph?

b) If this pattern continues, how far from shore would Sam be when
the water is 614 m deep?

o) At what rate is the depth of the warter decreasing?

d) Is it appropriate to interpolate or extrapolate values on this graph?

Explain.

-]
—

) Solution
a) Add a column to the t2ble to help determine the pattern.

Distance From Shore, d (m) | Water Depth, w (m] | Pattern: Multiply d by —3.5
0 0 ]
10 [ —35 —35
20 [ —70 —70
30 —105 —105
40 [ —140 —140
50 [ —175 —175
The water depth, w, decreases by 3.5 m for each 1-m increase in the
distance from shore, d. The equation is w = —3.54.
Check by substituting a known coordinate pair,
such as (30, 103), into the equation. What is the
Left Side = —103 Right Side = —3.5(30) connaction
— _105 between the
Left Side — Right Side e

The equation is correct.

6.3 Graphing Linear Relations « MHR
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47 _:'____:-: b) Substitute 1w = 614 into the equation and solve for 4.

Solve an Equation _2%3 =T How else could you solve this
220 = problem?
—3.5
d=175.4

Sam would be approximately 175.4 m from shore when the water
is 614 m deep.

o) The depth is decreasing at a rate of 3.5 m for each metre away
from shore, The rate at which the water depth is decreasing is the
coefficient of 4 in the equation.

d) Yes, it is reasonable to interpolate ot extrapolate values between and
bevond the given data points since the values for distance and depth
exist. However, it is unreasonable to extrapolate values bevond the
maximum depth of 614 m.

Show You Know

Identify the linear equation that represents the graph.
AlBICIDIEIFIGIHIIII

[ (10,7} |

Dlstance (mh
o

15 B 1 2 3 a4 5 € 7 % 9 woay a2f
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[ Example 3: Graph Horizontal and Vertical lines

For each table of values, answer the following questions:

Table 1 Tahle 2
Time, t (s Distance, d (m) Distance, x(m} | Height, y (m)
i) f 1.5 2.5
30 & 1.5 3.0
60 6 L5 3.5
90 6 15 4.0
120 [ 1.5 4.5

a) Draw a graph to represent the table of values.
b) Describe a situation that the graph might represent.
€} Write the equation. Explain how you know the graph represents the

equation.
» Solution
a) d Graph of Table 1 ; 4 Graph of Table 2
7+ 150
£ .. . 454 | .
15 £ 4.4+ .
- E (354 | | L]
& n
g £
a3 T 30+ L
2 H : 2 i.5 | | L
1+ 204
6] 2 & @ ® 10 10 ot o o3 ds 08 12 15 1 x
Time (s} Distance (m)

b} Table 1: The graph could show the relationship between distance
and time when a pedestrian is waiting for a traffic light to change.
The distance from the pedestrian to the opposite side of the road
15 constant.

Table 2: The graph could show the relationship between the height
of a ladder and its distance from the wall where it is placed. The
distance of the base of the ladder from the wall is constant as the
ladder is extended.

Think of a different

situation to represent
each graph.

€} Table 1: The distance, 4, remains constant for each interval of time.
The equation is d = 6.
For each value of r in the table and the graph, the value of d is 6.

Table 2: The distance, x, remains constant for each interval of height.
The equation is x = 1.3.
For each value of y in the table and the graph, the value of % is 1.5.

63 Graphing Linear Relations « MHR 237
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Show You Know

a) Write the linear equation that
represents the graph.

b) Explain how you know the graph
matches the equation.

Key Ideas

®* You can graph a linear relation represented by an equation.
= Use the equation to make a table of values.
= Graph using the coordinate pairs in the table. The graph of a linear relation

forms a straight line.

=

|
r

k
—9.0
Y
=
8.4

_8.2
5 | 8.0

o TR I =T b O R T

* The graph of a linear relation can form a horizontal or a vertical line.
®= You can use graphs to solve problems by interpolating or extrapolating values.

Check Your Understanding

Communicate the Ideas

1. You are given 2 linear equation. Describe the process vou would
follow to represent the equation on a graph. Use an example to

SUPPOrt your answer.

2. Use examples and diagrams to help explain how horizontal and
vertical lines and their equations are similar and how they are

different.

238 MHR s Chapter &
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3. a) Describe a real-life situation to represent the data on this graph.
A!ﬁlclnlElFlGlH|t|]
1
ET1E
L34 e
a {9.13.3)
5 || 121 . !
FE| 8 12.0)
= 10 4
7
(2] &4—1 { {6, o.0)
L9 g
10
] 41— s
|12 7.
13 {ﬂ'ﬂ)
e 2 3 4 5 6 7 & % 0 N 1
[15 ] 1] 1 3
1R

b)

vour thinking.

Practise
For help with #4 to £7, refer to Example 1 on
pages 232-234,

4. Iz2n works part-time at 2 movie theatre. He
earns $8.23/h. The relationship berween his
pay, 0, and the tie he works, £, can be
modelled with the equation p = 8.25%.

a) Show the relationship on 2 graph.

b} Explain how vou know the graph
represents the equation.

<) Ian works 8 h in one week. Use two
methods to determine his pay.

. Andrea is travelling by bus at an average
speed of 85 km/h. The equation relating
distance, d, and time, . is d = 851,

a) Show the relationship on 2 graph.

b} How long does it take Andrea to travel
300 km?

. Choose the letter representing the graph that
matches each linear equation.

al v =5x

b)
(4]

y=—2x+3

-X+6

b2
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c

Explain how you would determine the equation that represents
the zraph. Give your explanation to a classmate.

Can you interpolate or extrapolate values on this graph? Explain

WWW Web Link

For practice matching
graphs and linear
equations, go to Wi
mathlinksS.ca and
follow the links.

—
-5 -4 =5 -1 -

10
e

A/
]
-

25 3 b =

1

5

—

—}5-4

myY
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7. Create a table of values and a graph for each  10. Determine the linear equation that models

linear equation. each graph.
al x=4 b) r=—3:s+4.5 al B E | ¢ | o | E | F G
1
1
) = é_ + 13 E3 ¥
X Pl 23
ERE
2 ] £
For help with £8 to #11, refer to Example 2 on s | i1
pages 234-236. = — —r— ——rT
: i &4 S - "
8. The graph shows the relationship between B3l —t——-H
the cost, C, in dollars and the mass, m, in 19| i
kilograms of pears. % - =i
<4 Cost of Pears 12 .
| g b) e 8 | e | o | e | F
2 . . . :
= —
= 2
- - 3 _
S el
. s
B 8 .
Eral]
}- ¥ L]
ol =
[o] ds 1o 15 20 25 30 35 4 a5 m 0] '
By el o g v e i s 1y =
k 11
Mass |k} = .
a) Whart is the linear equation? 131
™
b) How much could you buy for $32 -
o Is it appropriate to interpolate or 11. What linear equation does each graph
extrapolate values on this graph? Explain. represent:
a) e & | e | o | e | F
9. The graph represents the relationship —;.— ' = ' ' '
between the height of water in a child’s pool, &y asd | /p !
b, and the time, z, in hours as the pool fills. 2 ' o N
e - 1 £
5 i 1
o o o e R |
3 Water Height in Pool Ezall
= f -
a . 25+ 0 —
= i
S § -
==
—g—- 104 b) 29 £t 1 c ] o] £+
=] - 1
10 = T ¥
il S 3 | B |
[an | 0 1 2 3 & 5 & 7°¢ = | ] |
13 Time {h) —=- {
12 s s {
= T F T T r B o .
a) Determine the linear equation. f O o O - DO R L0 Z |
b) Whart is the height of the water after 5 h? 9] 2 :
10
. " " | 14 } 2 |
« Is it appropriate to mterpolate or _ 31
extrapolate values on this graph? Explain. 12

240  MHR s Chapter &

Ch 6 Page 47



12. Create a graph and a linear equation to
represent each table of values.

al x ¥ bl r t
-3 | —10 -3 | —23
-2 —7 ~2. | —110
-1 —4 -1 0.5
] —1 0 2.0
1 2 1 3.5
% 3 2 5.0
3 8 3 6.5
€ f z d) h n
-3 -3 -3 | —0.75
-2 -3 -2 | —0.3
-1 -3 —1 | —0.25
] -3 ] a
1 -3 1 0.25
2 -3 2 0.5
3 -3 3 0.75
Apply

13. The graph represents the altitnde of a hot-air
balloon the first 20 min after it was released.

14. Sanjay conducted an experiment to
determine how long it takes to heat water
from 1 °C to its boiling point at 100 °C.
He plotted his data on a graph.

e 5 | c | o [ ¥ ] E ¢
; Balloon Altitude Over Time
3 i
2] 200  —

(21.[1890)

3 1 & 1800 { f { (20, 1800)
L6 S . « (17, 1530)
e E 112, 1080)
: g a0 | {10, 900) |
o] a0 Hisas0)
n (10, 0)
12 | 0 R R R
13 Time (min)
14
E
18
a) What was the approximate alticude of the

balloon after 15 min?

b} Estimate how long it took for the balloon
to rise to an altitade of 1 km.

) What linear equation models the graph?
d) How fast is the balloon rising?

Ch 6 Page 48

a)

b)

Temperature {"C)

o Water Temperature Over Time
B0
L]
78
& ]
50
af
30
L ]
20
R

o| 2 4 & % P L o B P WMt

Iir|.1e {m.in:n
Approximately how long did it take for

the water to reach boiling point? Explain
YOUr reasoning.

What was the temperature of the warer
afrer 10 min?

€} At what rate did the water temperature

increase? Explain your reasoning.
| 15. Paul drives from Time, | Distance,

Edmonton to Calgary. efh) | dikm)

He uses a table to record 0.5 550

the data. 0.9 99 0

a) Graph the linear 13 1370
relation. _ s o

b} How far did Paul p— 233.0
drive in the first 2 h? i e

L 2.7 297.0

¢) How long did it take
Paul to drive 200 km?

d) Write the equation that relates time
and distance.

&) What was Paul’s average driving speed?
What assumptions did you make?

WWW web Link

To learn about using a graphing calculator to enter
datz on a table and plot the data on a graph, go to
www.mathlinksS.ca and follow the links.
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16.

17.

1D Did You Know?
After desp or long
dives, scuba divers
need to undergo
decompressicn. They
do this by ascending
to the surface slowly in
order to avoid
decompression
sickness, alsa known
as the bends.

242

The relationship between degrees Celsius
{°C) and degrees Fahrenheit (°F) is modelled

by the equation F = 2 C+ 32
b ]

a) Graph the relatieris]:u'p for values between
—50°C and 120 °C.

b} Water boils at 100 *C. What is this
temperature in degrees Fahrenheit?

) Water freezes at 0 °C. How did youn
represent this on your graph?

d} At what temperature are the values for
°C and °F the same?

Scuba divers experience an increase in
pressure as they descend. The relationship
between pressure and depth can be modelled
with the equation P = 10.134 + 102.4,
where P is the pressure, in kilopascals, and
d is the depth below the water surface,

in metres.

a) Graph the relationship for the first 50 m
of diving depth.

b) Whart is the approximate pressure af a
depth of 13 m? Verify your answer.

¢} The maximum pressure 2 scuba diver
should experience is about 300 kPa. At
what depth does this occur? Verify your
answWer

d) What does “+ 102.4” represent in the
equation? How is it represented on
the graph?

MHRA » Chapter &
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Extend

18. The graph shows the normal range of length

19.

20.

for girls from birth to age 36 months.

I Growth Chart for Girls
TH | ! | I I | 1 !

Hi

' Length rmr

EEEEEEX

A.ge {I'I:!Dl'l-ﬁ'l-s:l .

a) For what age range does girls’ growth
appeat to represent a linear relation?

b) For what age range, does girls’ growth
appear to represent a non-linear relation?

Janice left the school at 12 noon riding her
bike at 20 km/h. Flora left school ar 12:30
riding her bike at 24 km/h.

a) Draw a distance—time graph to plot the
data for both eyelists during the first
four hours. Use a different colour for
each cyclist.

b) How can vou tell from the graph that
Flora has caught up to Janice?

d About what time did Flora catch up
to Janice?

d) If Janice and Flora continued to ride
at their respective speeds, at what time
would they again be apart by a distance
of 2 km?

An online music download site offers two

monthly plans. Plan A offers $10 plus

%1 per download and Plan B offers

51.50 per download.

a) Graph both linear relations on the
same grid.

b) Explain the conditions under which
each deal is better.



21.

Simple interest is paid according to the
formula I = p = r x 1, where p is the
principal, # is the rate of interest per year,
and t is the time in years. The interest is
not added to the principal until the end of

a)

b)

Create a table of values to show the
interest earned on a $1000 bond for
the ten-vear period.

Use a graph to show the interest earned
over {en years.

the time period. Canada Savings Bonds
offer a simple interest bond payable at
3.5% per year up o a maximum of
fefl years,

) How many years would it take to earn
$100 interest? $200 interest?

d) If vou could leave the principal beyond
the ten-vear period, estimate the
number of years it would take to earn
5500 interest.

_

CD Did You Know?

The world's fastest submarines can reach
speeds of 74 kmy/hin 80 5, starting from rest.
If a submarine is already moving, then the
time to reach its top speed will differ.

A student team from the University of Québec seta

new world speed record for the fastest one-person,
non-propeller submarine. In 2007, the submaring, OMER &,
reached a speed of 4642 knots (8.6 km/h) in the Internztional
Subrnaring Races.

a) Choose four different starting speeds up
to a maximum of 74 km/h. For each
speed, assurme that the acceleration is
the same. For each speed include:

» atable of values

=& lingar equation and a graph to
represent the relationship between
speed and time

b) Deseribe each graph. Identify any
similarities and differences you observe
between the graphs and the equations.

£.3 Graphing Linear Relations « MHR 243
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Booklet 6.3a

Math 9 Unit 6: Linear Relations

Name:
6.3 Graphing Linear Relations
When Bill walks at the speed of 3km/h, the equation for distance he travels is: pun W\X-—-\— \O
N
= Il/ X s\o‘m, \3-—\l\\’(¥°‘1°
where d is the distance in kilometers and h is the hours spent walking - (ISt
| | O
a) Create a table of values for the distance he walks in 1 hour, 2 hours, 3 and 4 hours. Use
it to graph this relation. = _% 3

x Y
nld Q¥
, L 13w
| e
3 |gv
éj-\s)@\\”" ’ | q [1v

1

. I\ {: -b\fmw ’(Wfﬁ\

b) Extrapolate using the graph to determine the distance that Bill can walk i@.ours
Check your answer using the equation.

. 5 A wadks 1S o
lo \MUOM p\o\'\((} ol ”\ e &— g\,\@ = 1S

c) Why don’t we have any negative values for x and y on this graph? Give an example of a

graph where it would be approprlate have negative values.
AN Bne ok e : kfi £ ‘x/

Writing an equation from a linear graph

rite an equation for the relation shown in the graphs below: (hint: Make a table of values)
c\\mdm

T 1 / .\ S\Gplvmjﬂm‘

- 't 3:‘«\7&-& %)
| I 7 A
o 3
| [ [ . :'_b_,:—-g
JEREEEEAES TIRIIEE R s /\\ C
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Assignment: p. 239 #5b, 6, 7a, 10a, 11ab, 12 ac

Y \ -9
€
0 =
y -3
y=-3 ’
£
b
b C @
E;A-r) x | Y
-3 |- |-\ .

-As |-\ 0.§

o |0 | &
V3S
2 |5
2 |6

\Sr'\'a:‘t
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Maze: What's Your Function?

croen  Wha's Yourr Funciione Milsze

(3. B) (10, 5)

y=la+x

AXYIVO VA4l HIVWNG
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ey, WS e

=N Uy
(10, 5)

y=IE X Y=4X

N . (3.8)

AXVIVO vAAI HLYING
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Pop Quiz

’D% A\Y JH_:‘— dem\ Homl -

Palierar F\6 ) 2S -
R) WoXe o ol oF Valwes Sor P > S e

\o\ Ceate an cﬂ\;\a‘*{ov\

n |\

\[ =

S ValuToF Hhe 1234 deem

) Whick ter NS

o \Ja\\NL o 5“38?

&) Whak s P GPROX rocte
Vodos ot n—coom\(/\ak

Ch 6 Page 55

>,

X \Q\M/vv X = |

) Wk ts e approx inode walug
ogr A ¥- c,oord.i(\a‘\ct
Lo 3‘- -3



Booklet 6.3b

Math 9 Unit 6: Linear Relations Name:

6.3 Horizontal and Vertical Lines

Table 1 y

U

0.t Time, t(s) | Distance, d(m) Va
o 0 6 b

O = Comwan At
o 30 6 &_ﬁ | Il i
o 60 6 4
o 90 6
f6) 120 6 51

a a graph to represent the table of T i =

values above. What do you notice? 1

horizonta  line

020 40 60 B0 100 120 140

o

b) The graph for table 1 could represent the distance between a pedestrian and a traffic
light while they are waiting for a traffic light to change. What else could it represent?

omg\'kir\_g ok s si)(\‘\p% shll relafe 4o ansthar objedt

c) The equation to relate the distance to the time in the previous table and graph is ...

> Y=o Slope =% -0
+ = twr (O
o b’ (:\ ok d=ot + 6 -0
) d = =6 Y-ik=b= b
)’En
X y a) Draw a graph to represent ) ;
1 1 the table of values. Whatdo 4 4 #
1 2 you notice?
1 3 . 3 A
1 | 4 verhead line
T o
1 1 1=
0 5 ;
X=

_not iF X is e
b) Does it make sense to describe a model for this situation? Why or why not? When

would it be useful to be able to describe a vertical line in an equation?
' PO Y -1 1
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b) Does it make sense to describe a model for this situation? Why or why not? When
would it be useful to be able to describe a vertical line in an equation?

e\,\‘s\m\u

v\«‘«m\“!&

c) What is the equation.for the abo and graph?

1)On the grid below graph all the following lines and label them: {
HoLas# ; grap & oS

Ve
V1. x=1
V2. y=1
—> 3. x=4
4, y=3
5. x=-1
—26. y=0
—27. x=0
—>8. y=-2 ¢
9. x=-3

What are the special names for# 6 and #7 ? C

2) State whether the following lines are slanted (S), horizontal (H), or vertical (V):

cmxtly f‘%
a) x=4 b)y+6=0 cYy=x-3 d)2y+4=0 e)yx=0 — :3:7(

_{_JM Y7o e IS
q ~ 3:-2
v - S

Write the equations for the following graphs:
NN SN N e ™ e ——

«<

!
i

-
'y
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Review Practice:

1. For each linear equation, create a table of values and a
graph.
a) b=3a-2

byt=-2

2.

a) Create a graph and a linear equation to represent each
table of values

Ch 6 Page 58
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a) Create a graph and a linear equation to represent each
table of values

x| 2111 0] 1 .
y| 4| 4| 4| 4| 4

3. The graph shows the relationship between the fuel
consumption, f, in litres (L), and the distance driven, d, in kilometres (km).

a) What is the linear equation?

AT Fu_eIConsm_L_| :
E EENEEEEEEE
=~ &0 — . |
5§ | |1

140+ 1
3 T ]
. . T 204 - i -+ i S S "r
b) How far could you drive with 34 L of gas? 5 /-/ I
| b
o [ 160 | 200 [ 300 [ 400 | 500 | 600 | ¢
| |pistance (km) | '

c) Is it appropriate to interpolate or extrapolate values on this graph? What assumption is being
made? Explain.

6.4 Graphing Linear Relations

e Creating a Graph from an equation
Ex. When Bill walks at the speed of 3km/h, the distance d he covers (in km) is related to the number of hours h he
walks with the equation: d=3h.
d) Create a table of values for the first 3 hours, and use it to graph this relation.

e) Extrapolate on the graph to determine the distance that Bill will walk after 4 hours.

f) Use the equation to determine how long it would take Bill to walk 21 km at the same rate (speed).

e  Writing an Equation From a Linear Graph (OQTWV\S d\‘(?uud AN \/\ on \I\O\\I\&@
n

Ex. Write an equation for the relation shown on the graph below:
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e Special Lines: Horizontal and Vertical

Ex. State whether the following lines are slanted (S), horizontal (H), or vertical (V):

b) x=4 b)y+6=0 c)y=x3 d) 2y+4 =0 e) y-x =0

(HomewONw P2 THE UG 2aNL0ME I tarb) S22,

pmm‘@g‘g \95 AN -9
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Chapter 6 Review

Key Words
Far #1 to #5, unscramble the letters for each term. Use
the clues to help you.
I.RANEIL RAINETLDO
a pattern made by a set of points that lie in
a straight line when graphed

Z2PLEXATROTEA
estimate values beyond known data

3.3 TSTONCAN
in ¥y = 4x + 3, the number 3 is an example

2 ELINAR QUEIONAT
an equation that relates two variables in
such a way that the pattern forms a straight
line when graphed

S TRERIPOLENEAT
estimate values between known data

6.1 Representing Patterns, pages 210-219

6. a) Make a table of values for the toothpick
pattern.
—
I 1
Figure 1  Figure 2 Figure 3
b} Describe the pattern.

«) Develop an equation relating the number
of toothpicks to the figure number.

d) How many toothpicks are in Figure 103
Verify your answer.

&) How do the numerical values in the
equation represent the pattern?

7. Derek has 536 in his bank account. He
plans to deposit $135 every week for a year.

a) Create a table of values for his first five
deposits.

b) What equation models this situation?

o How much money will Derek have in his
account afrer 33 weeks?

d} How long will it take him to save $500%

244 MHR « Chapter &
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8. Taylor works at a shoe store. She makes

530 per day plus 32 for every pair of shoes

she sells.

a) Create a table of values to show how
much she would earn for selling up to
ten pairs of shoes in one day.

b) Develop an equation to model this
situation.

) How much money will Taylor make in a
day if she sells 12 pairs of shoes? Use two
methods for solving the problem.

6.2 Interpreting Graphs, pages 220-230
9. Many tree planters are paid according to

how many trees they plant. The following
graph shows the daily wages earned ar a
rate of $0.09 per tree planted.

Daily Wages for Tree Planters

| o [ sto 1000 1300 2000 500 3000 3300 7
|| wimberofwees planted | |

a) Approximately
how much
would a tree
planter who
planted 750
frees earn in
one day?

b) In order to earn
5250 in one day,
approximately
how many trees
would a planter
need to plant?




10.

11.

The graph shows the relationship between
air pressure, in kilopascals, and altitude,
in metres.

L ] Air Pressure Changes

.!..Ir Pre;ssurel lkPa.ﬁ
g & B

[ o )

00 | w00 | e | a2
anidemy | | | |
a) What is the approximate air pressure

at an altitude of 1300 m? 2400 m?

b} Approximately at whar altitude is the
air pressure 90 kPa? 60 kPa?

«) Does it make sense to interpolate or
extrapolate values on this graph?
Explain.

There are 15 schools in an urban school
district. The table shows data abourt the

student and teacher populations for eight
of the schools.

Students| 100|250 300450700 150/1025 850
Teachers! 2 | 15 |17 |23 |33 |11 | 46 | 31

a) Graph the relationship between the
number of students and teachers.

b} How many teachers might be in 2 school
that has 850 students? 1200 students?

) How many students might artend
a school that employs 30 teachers?
50 teachers?

6.3 Graphing Linear Relations,

12.

pages 231-243

The cost of renting a snowboard can be
caleulated wsing the equation C = 40 + 204,
where C is the renral cost, in dollars, and d
is the number of rental days.

a) Graph the linear relation for the first
five days.
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13.

14.

b) From the graph, what is the approximate
cost of renting the snowboard for one
day? seven days?

¢ If buying a snowboard costs $300, use
your graph to approximate how many
days you could rent a board before it
becomes cheaper to buy it.

d) Describe another method you could use
to solve parts b) and ¢).

Graph the linear relation represented in the
rable of values.

Time(hl | Distance (km)
0.5 52.5
1.0 105.0
1.5 157.5
2.0 2100
1.5 1825
3.0 315.0
3.5 367.5
4.0 4200

a) Describe a situation that might lead
to these data.

b) Develop a linear equation to model

the darta.

¢) Whart do the numerical coefficients and
constants in the equation tell you?

A parking lot charges a flat rate of $3.00

and 51.75 for each hour or part of an hour

of parking.

a) Create a table of values for the first 8 h
of parking.

b) Graph the linear relation.

¢} Use the graph to approximate how much
it would cost to park for 4 h.

d) Using the graph, approximately how long
could you park if you had $15.25?

&) What equation models this situation?
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Try this:

naeL -

CROSS OFF THE NUMBERS IN THE GRID |n=0,),2

I 2 | 3|4 |5
6 | 7|18 | 9|10
1|12 (13| 14| 15
16 | 17 | 18 | 19 | 20
21 | 22 | 23 | 24 | 25
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Cross off the numbers in the sequence 5n + |

Cross off the numbers in the sequence 5n — 2

Cross off the numbers in the sequence 30 — 5n

Cross off the numbers in the sequence 27 — 5n

Cross off the numbers in the sequence n

What is the sum of the numbers left?

2
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Test (for going over later)
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Chapter 6: Linear Relations Test Name

1. Which equation best represents the
relationship between the number of
matches, m, and the figure number, 77 : - |
Prove that your answer is right.
Am=f+3 Bm=f+12 [:[
Cm=4f-3 Dm=12f-8 [ [

. 1 fFigure2
2. Which table of values best represents fgure o

this graph of a linear relation?
Al x|y B|x| y
-2 10 -2
3 0 3
2 | 6 -6
419 -9
C|lx |y D | x| y
-2 0 -2
0 3] [ ol 3|
9 2 -9
27 4 | =27

Complete the statements in #3 and 4, using the graph in #2.

3a. When x = 5, the approximate y-coordinate is (show the answer on the graph) .

3b. When y = -6, the approximate x-coordinate is . (show the answer on the graph) .

4. Draw y=6 onto the graph above.

5. The yearbook committee is pricing the yearbook. The printing company charges a flat fee of $7 per

book plus $0.03 per page. Write a linear equation to represent the relationship between the
number of pages in the yearbook and its cost. What is a cost of a book with 234 pages? (2 marks)
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6. Amanda works as a waitress. She earns $50 : S Total Earnings
a day plus 75% of the tips her customers Tips ($) =S
leave. (The rest of the tips go to the kitchen 20.00 65.00
staff and bussers.) The table of values i :
represents Amanda’s earnings on different 50.00 87.50
days. 100.00 125.00

a) Write a linear equation that represents the relationship between earnings and tips. (1 mark)

b) Verify the equation (use values from the table). (1 mark)

7. Alex runs at an average speed of 6 km/h. The equation relating distance, d, and time, 7, is d = 61.
a) Label and graph the linear relation. (2 marks)

b) Use the graph to estimate how long it takes Alex to run 10 km. (1 mark)

8. Debra plans to set up tables in the ° ®

® [ ] ®
library for orientation day. Each table
can seat five students. The tables can LA /® .\ / \.
L ] L ]

be connected end to end as shown. ) @

a) Write a linear equation to represent the relationship between the tables and the number of seats. .

b) How many students can sit at nine tables?

¢) How many tables are needed to seat 50 students?

d) How many tables are required to seat 52 students? Explain your answer.
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