Unit 4 Study Guide
O

graph, we use extrapolation.

Skill Description Example
Generalize Recognize and extend [ 1177 11111
a pattern a pattern using a drawing L U UOtUuog
and a table of values. Figure 1 Figure 2 Figure 3
Describe the pattern. - -
Write an equation for Figure Number, n | Figure Value, v
the pattern. 1 2
2 4
3 6
As the figure number increases by 1, the figure
value increases by 2. The pattern is: multiply
the figure number by 2 to get the figure value.
An equation is: v = 2n
Linegr The points on the glraph X ¥ o)
relations of a linear relation lie on
. -2 0 X
a straight line. To graph a Z B
linear relation, create gl ! )
a table of values first. 0] 2
In a linear relation, a As x increases by 1, y increases by 1.
constant change in
x produces a constant
change in y.
Horizontal A vertical line has equation N The graph of x = 2 is a vertical
and vertical | x=a i *=2 | line. Every point on the line has
lines A horizontal line has ~ x-coordinate 2.
equationy = b y=-1 The graphof y = —1is
a horizontal line, Every point
on the line has y-coordinate —1.
Interpolation | When we estimate values Y 7] Wheny=3,x=1
and between 2 given points on a 4} »"i | Extend the graph to find that,
extrapolation | graph, we use interpolation. 2/ : whenx=3,y=15
When we estimate values 1
beyond given points on a = : 3 A
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Check

4.

In each equation, determine the value of P
when n = 1.
A P=2nb)P=3nd P=4n d) P = 5n

- In each equation, determine the value of A

whenn = 2.
aAA=3n+1 bA=3n+2
g A=3a+3 dA=3n+4

. In a table of values for a pattern, P = 3

when n = 1; which of the following
equations might represent the pattern?
a) P=3n by P=n+3
) P=2n+1 dP=3—n

. The pattern in this table continues. Which

expression below represents the number of
squares in terms of the figure number?

Figure, f | Number of Squares, s
1 6
2 7
3 8
4 9
5 10
a) 5f b} 2f gf+5 ds+5

. This pattern of squares continues. Which

equation below relates the number of
squares, 1, in a picture to the size number, s?

83

Size 1 Size 2 Size 3
ayn=s+4 b} n = 4s
A n=4s+ 1 d} s =4n

10.

The pattern in this table continues. Which
equation below relates the number of
squares to the figure number?

Figure, f | Number of Squares, s

1 5

2 7

3 9

4 1

5 13
a) s = 4f + 1 bys=2f+3
s=f+2 d) f=2s+ 3
Here is a pattern made with toothpicks.

The pattern continues.

1 house 2 houses 3 houses 4 houses

OO Y (YYY

Here are the toothpicks rearranged to show

what stays the same and what changes in
each picture.

i house 2 houses 3 houses 4 houses

AVANWAVAVAN
i/_\ll | II/J\ | Ilﬁ/_\l/_\lﬁ

1+1(4) 1+2(4) 1+3{4) 1 +4(4}

a) Explain how the numbers in the expression
below each picture describe the
arrangement of toothpicks in the picture.

b} Let n represent the number of houses in a
picture. Write an expression for the
number of toothpicks in # houses.

©) Write an equation that relates the
number of toothpicks, ¢, to n.

d) Verify the equation by showing that it
produces the correct number of toothpicks
for the first four pictures in the pattern.

4.1 Writing Equations to Describe Patterns 159



O Apply ¢) Determine the number of toothpicks in

11. The pattern in each table below continues. figure 45.
For each table: d} Write an equation that relates ¢ to .
i) Describe the pattern that relates v to ¢. ¢) Which figure has 17 toothpicks?
il) Write an expression for v in terms of ¢. How could you check your answer?
i) Write an equation that relates v to t.
iv) Verify your equation by substituting 13. Assessment Focus Hexagonal tables are
values from the table. arranged as shown. The pattern continues.
a) One person sits at each side of a table.
Term Number, f | Term Value, v
A O 2 GO G
2 22
1table 2tables 3 tables 4 tables
3 33
4 44 a) Determine the number of people who
b) can be seated at each table arrangement.
Term Number, f | Term Value, v Record your results in a table.
i 5 b) Describe the patterns in the table.
2 8 ¢) What strategies can you use to determine
3 11 the number of people who could be seated
4 14 at any table arrangement in the pattern?
o . d) Write an equation that relates the
Term Number, ¢ | Term Value, v number of people, p, who can be seated
- i at 1 tables. How can you check that your
equation is correct?
2 . e} How many tables are needed to seat
:’ j 41 people? How could you check

your answer?

_ Show your work.
12. Here is a pattern of triangles made with

congruent toothpicks. 14

- The cost to print brochures is the sum of a
The pattern continues.

fixed cost of $250, plus $1.25 per brochure.
. A . N M . m . a) Write an equation that relates the total

. . ,Cd , f
Figure 1 Figure 2 Figure 3 Figure 4 SEEHG0 TR G
L brochures, n.

a) Make a table of values for the figure b) What is the cost of printing

number and the number of toothpicks in 2500 brochures?

a figure. What patterns do you see? ¢ How many brochures can be printed
b) Write an expression for the number of for $625?

toothpicks, t, in figure 1. Justify your answers,
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6. Graph the linear relations you identified in

question 5. How does each graph verify your
answers to question 57

. Copy and complete each table of values.

a) y=2x by y=x+2
X|y X1y
1 1
2 2
3 3
4 4
qgy=—2x dy=x—2
x|y X1 ¥
2 4
4 5
B 6
8 7

. Here is a partially completed table of values

for a linear relation.

x| 2|3|4|56,71{8
y 15|18

a) Determine the missing values of y.
Explain how you found these values.

b) Describe the patterns in the table.

¢} Write an equation that represents the
linear relation. How do you know that
your equation is correct?

d) Graph the data. How are the patterns
you described in part b shown in
the graph?

e} Suppose you want to determine the value
of y when x = — 1. How could you use
the table and equation to do this?
What is the value of y when x = —1?

10.

1.

Each table of values represents a linear
relation. Copy and complete each table,
Explain your reasoning.

a} x|y b) x|y
211 i
3114 3|8
4 519
5 7
6 9

o) x|y d) x|y
iy 4
=27 6|7
0 3 8|—-4
2 10
4 12

Create a table of values for each linear

relation, then graph the relation.
Use values of x from —2 to 2.

a) y = 3x by y=x+3
gy=x-3 dy=5=x
el y=1—4x fly=-—-2x-13
Jin is cycling at an average speed of 4 m/s.

He travels a distance, d metres, in t seconds.
a) Write an equation that relates d and «.
b) Create a table of values for this relation,
¢ Graph the data. Should you join the
points? Explain your reasoning.
d} Is the relation between distance and
time linear?
i} How do you know from the table
of values?
i) How you know from the graph?
e) How far does Jin travel in 3.5 h?
f) What time does it take Jin to travel
17 km?

4.2 Linear Relations 1M



135.

17.

18.

For each equation below:

*+ Make a table for the given values of x.
+ Graph the equation.

a)2x+ y=6forx=—30,3

b) 3x— y=2forx= —2,0,2
 x+2y=—6forx=-404

d} 3x — 2y = —6;forx = —2,0,2

a) On a grid, draw horizontal and vertical
lines to construct a shape that satisfies
the following conditions:

* The shape is a square with area
9 square units.
+ One vertex is at the origin.

b} Write the equations of the lines that form
the square.

¢) Is it possible to draw another square that
satisfies the conditions in part a? If your
answer is yes, draw this square and write
the equations of the lines that form it.

The difference of two numbers is 6.
Let a represent the greater number and
b the lesser number.

a) Complete a table for 6 different values of a.

b) Graph the data. Should you join the
points? Explain.
<) Write an equation that relates b and a.

a) Graph these equations on the same grid:
x=2 y=1 x+y=8

b) What shape is formed by the lines in
part a? How do you know?

180

Take It Further

19.

20.

21,

The sum of two rational numbers is 2%.

a) Choose two variables to represent these
rational numbers. Make a table to show
5 possible pairs of numbers that satisfy
this relation.

b) Graph the data. Describe your graph.

¢) Write an equation for the relation.

The difference of two rational numbers

is =7.5.

a) Choose two variables to represent these
rational numbers. Make a table to show
5 possible pairs of numbers that satisfy
this relation.

b) Graph the data. Describe your graph.

¢} Write an equation for the relation.

For each equation below:
+ Make a table for 3 values of x.
+ Graph the equation.

1 —
a)2x+y—4
by lx—y=2

3 Y
<) ix+%y—6

1.1
d)gx Zy 1
e);x+%y——3

1 1
f):lx——z- =1

How are the equations of horizontal and vertical lines alike?

How are they different?

How can you recognize the equation of each line?

UNIT 4: Linear Relations



Mid-Unit Review

‘ﬂ‘i_ i e
SEsininii

igure 1 Figure 2 Figure 3

This pattern of squares continues.

_ Figure 4

L]
-

a) Make a table that shows the figure
number, #, and the perimeter of a
figure, P. What patterns do you see?

b) Write an expression for the perimeter of
figure n.

¢} What is the perimeter of figure 40?

d) Write an equation that relates P to x.

) Which figure has a perimeter of
136 units? How do you know?

. A phone company charges a fixed cost of

$10 per month, plus $0.25 per minute for

long distance calling.

a) Write an equation that relates the monthly
cost, C dollars, to ¢, the time in minutes.

b) In one month, the time for the long
distance calls was 55 minutes. What was
the monthly cost?

¢) For one month, the cost was $22.50.
How many minutes of long distance
calls were made?

Create a table of values for each linear
relation, then graph the relation.
Use values of x from —3 to 3.

al y=—3x b} y = 2x
O y=2—4x dy=-2x+4
e y= —3+x fly=—x+3

. Alicia buys a $300-jacket on lay away. She

made a down payment of $30 and is paying
$15 per week. The total paid, P dollars, after
1 weeks can be represented by the equation
P =151 + 30.

EEN s

a) Create a table of values to show the total
paid in each of the first 5 weeks,

b) Graph the data. Should you join the
points on the graph? Explain.

¢) How do the patterns in the graph relate
to the patterns in the table?

. Each table of values represents a linear

relation. Copy and complete each table.
Explain your reasoning.

a) - ¥ b) X y
1 (10 1
2 | 14 3 |-10
3 5 |-14
4 7
5 9
o 2 y dj 3% y
-2 2
~1 4| -2
0f-3 6 -5
1 3 8
2 10
a) Graph each equation.
ly=1 i) x = —4
i) x +y=8 ) 2x—y =12

b) For which equations in part a did you
1ot need to make a table of values?
Explain why.

. The difference of two numbers is 1,

Let g represent the greater number and
# the lesser number.

a) Complete a table for 4 different values
of n.

b) Graph the data. Should you join the
points? Explain.
¢} Write an equation that relates n and g.
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7. Match each equation with its graph below.
Explain your strategy.
a) y = 2x b) 2y =7 0 3y =2

RN L AN
LN e
"] /Graph

4 12 9 2

b

e [ O -

—44

8. Which graph on this grid has equation

y = 2x + 5? Justify your answer.

6. Match each equation with a graph below.
Justify your answers.

A)xty=4 byx—y=4 g x—y=—4 Graph A
NN [ \ 4 r
| ! 3
— T X 9. Which equation describes each graph?
= _2 i :1\ Justify your answers.
a) hy=2x+1 iy y=2x+3
) el i) y=x=2 W) y=-x+2

ERNERN
RNar

I 2 0 2

X

by iy x+3y=1 i} 3x —y= -3
i) Ix+y=1 iv) 3x —y =13

_Lwy ||
IX — {1

6

_17( N
T i

4
0
2

iii)

._5_ g

4.4 Matching Equations and Graphs 189



Apply
8. This graph shows how the price of a new RSN 4

10. This graph represents a linear relation.

game console changes with time.

Cost of a Game Console

- o — 2-‘/'0’:
1
4 =2 0 9

H .Y

Estimate the value of y when:

a) x= -3 by x=20 g x=1
LT Explain how you estimated.
014 8 12 16
Time {months) 11. Assessment Focus This graph shows how
T a speed in metres per second relates to a
Use the graph. speed in kilometres per hour.

a) Estimate the cost of the game console
5 months after it is released.

b) How many months is it until the console
costs $500?

) Estimate the price of the console one year
after it was released.

. This graph shows the energy in Calories that
Kendall burns when he works out on an
elliptical machine.

Energy Burned on an Elliptical Machine

Graph for Converting Speeds

200
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Speed (km/h}
8 =
T ——

Speed (m;_v'_s)_

{ E ;60& | ' , a) Estimate the speed, in metres per

2 g 4004 = second, of:

o i

g‘é 2004 i} a car that is travelling at 70 km/h

w i ii) a train that is travelling at 110 km/h

0" 10 20 30 b) Estimate the speed, in kilometres per
Time {min) hour, of:
N = i) a racing car that is travelling at 60 m/s

Use the graph. i) a bicycle that is travelling at 8 m/s

a) Estimate how many Calories Kendall
burns in 20 min,

b) Estimate for how long Kendall must
exercise to burn 400 Calories,

¢} Estimate how many Calories Kendall
burns in 6 min.

¢} For which of parts a and b did you use:
i} interpolation?
ii) extrapolation?
Explain how you know.

d) Explain why your answers are estimates
and not exact.

197
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. The first number in a pattern has the value

EEN 1. This pattern continues.

EEE

Figure 1 ~Figwe2 Figure3 Figure 4

a) Determine the perimeter of each figure.

b) Draw the next 3 figures on grid paper.

¢) Make a table to show the number of
each figure and its perimeter.

d)} Write an expression for the perimeter in
terms of the figure number, .

e} Write an equation that relates the
perimeter P to n.

f) Determine the perimeter of figure 30.

g) Determine the figure number that has

perimeter 90 units.

. The pattern in this table continues,

Term Number, n | Term Value, v
1 -5
2 -2
3 1
4 4

a) Describe the patterns in the table.

b} Use s to write an expression for the
term value.

¢) Write an equation that relates v and n.

d) Verify the equation by substituting a pair
of values from the table.

) Determine the value of the 2ist term.

f) Which term number has a value of 1067
How do you know?

75. As the term number increases by 1, its
value decreases by 4.
a) Create a table for this pattern.

b) Write an expression for the value of the '
term in terms of the term number . |

EXd 4. Norman has $140 in his savings account.

Each month he deposits $20 into this
account. Let ¢ represent the time in months
and A the account balance in dollars.
a) Create a table to show several values of
t and A.
b) Graph the data. Will you join the points?
Explain.
¢} Is this relation linear?
Justify your answer.
d) Describe the pattern in the table. How
are these patterns shown in the graph?
e) Write an equation that relates A and ¢.

. Copy and complete each table of values.

Describe the patterns in the table.
aly=4dx b)y=10-2x ¢ y = 3x + 4

x|y xly Xy
1 0 -3
2 1 —2
3 2 -1

. Graph the data from each table in question 5.

For each graph, explain how the patterns in
the graph match the patterns in the table.

. A piece of string is 25-cm long. The string

is cut into 2 pieces.
a) Make a table that shows 6 possible
lengths for the two pieces of string.
b} Graph the data.
i) Is the relation linear?
How do you know?
i} Should you join the dots? Explain.
¢) Choose 2 variables to represent the
lengths of the longer and shorter pieces.
i} Write an equation that relates
the variables.
i) How could you check your equation?

Review 201



10.

£ 1.

202

Graph each equation. Do you need to make
a table of values each time? Explain.

by y=3

dy=-1

a) x= =2
g x=5

For each equation below:

*+ Make a table for the given values of x.
+ Graph the equation.

a) Ix+ty=9%forx=-30,3

by 2x —y=4;forx = =2,0,2

g 2x+y= —6;forx= —4,0,4

d x—2y=—6;forx=—2,0,2

Does each equation represent a vertical
line, a horizontal line, or an oblique line?
How can you tell without graphing?

ajx==6 by x —y=3
agy+8=20 d2x+9=0
Which equation describes the graph below?
Justify your answer.
a) y= =2x+3 by y=2x-3
O y=3x—12 dy= —3x—-2

7
T\ 2]

] X

l_1=2 :\
M '

_4-\

12; Which graph represents the equation

x — 2y = 4?2 How do you know?

UNIT 4: Linear Relations

13. Match each equation with its graph below.
Explain your strategy.

ax+t2y=6
byy=x—-3
y=2x-3
d)y=—4x+5

i)

3

i)

iv)




m 14. This graph shows how the mass of wheat

15.

changes with its volume.

Mass against Volume for Wheat

L 160{} ‘ L r {1 L/
= 1200+

8 8004 (SR
E | + i S S T S 1
I 400 AT T

T 00T 7 T4 1 ]2i0
T 'Vu_lul:ue;(m3)' '

Use the graph.
a) Estimate the volume of 2000 kg
of wheat.
b) Estimate the mass of 2.5 m? of wheat.

Harold and Jenny are driving from
Medicine Hat to Winnipeg. The graph
shows the distance travelled and the
distance yet to go.

Journey from Medicine Hat te Winnipeg

T

1000
800+
600
4004
2004 |

bistancd-to Winnipeg {m}

|- 1"10% Tapo 4@0 600800 1000
' - Djsiqm:e from
11 | Medicine Hal (km} |

a) About how far is it from Medicine Hat
to Winnipeg? How can you tell from
the graph?

b) When Jenny and Harold have travelled
450 km, about how far do they still
have to go?

16. The Dubois family lives in Regina. The

17.

family is planning a family holiday to the
West Coast. This graph shows the gas
consumption of the family’s car.

Gas Consumption

=

B 30

=

-2 29 et —t

L8 F— S

,_g 1’0_

K] i 1

107 150! 200300400 500.
s —Distance (igm) —

a) The distance from Regina to Vancouver
is 1720 km. Estimate the volume of
gasoline needed to travel from Regina to
Vancouver. Explain how you did this.

b) To travel from Regina to Prince Albert,
the car used about 30 L of gasoline.
About how far is it between these
two towns?

This graph represents a linear relation.

a) Estimate the value of y when:

i) x=—4
iy x=12
i) x=25
b) Estimate the value of x when:
)y y=7
iy y =2
iy y = =3

Explain how you estimated.
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