
1. Which of the following is a primary data

source?

A finding a list of the year’s top-grossing

films in the newspaper

B having 20 of your friends ask their family

members for their favourite colour

C getting information on the world’s

longest rivers from an atlas

0 using the Internet to find the results of

the latest Paralympic Games

2. Which of the following is not an example of

random sampling?

A using a random-number generator to

select 10% of the players in each

division of a provincial soccer league

B selecting every 10th person on a list,

beginning with the name corresponding

to a randomly generated number between

1 and 20, inclusive

C standing on a street corner and asking

every 10th person who goes by for their

opinions

U writing names on slips of paper and

picking 10% of the slips out of a box

after shaking the box thoroughly

3. Estimating values beyond the known data

for a relation is

A extrapolation

B interpolation

C a line of best fit

0 discarding outliers

4. The final step in an experiment is the

A procedure

B conclusion

C evaluation

0 hypothesis
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5. Write the opposite of each hypothesis.

a) Caffeine can affect your sleep.

b) The more you study, the worse you do on

tests.

c) At least half of the students in your

school have a part-time job.

d) Cell phone use has more than doubled in

the past 2 years.

6. A school board wishes to survey a

representative sample of its teachers.

a) Identify the population.

b) Describe a suitable stratified random

sample for this survey.

c) Describe a suitable systematic random

sample.

d) Give an example of a non-random

sample,

e) Explain why the non-random sample

might not be representative of the

population.

‘Ii

IIIj
Multiple Choice

For questions I to select the best onswer.

—;—,- 4—+—
-H H- 1- H

Short Response

Shozt’ all steps to your solutions.

fr

It

7.

ml

a)

Make a scatter plot of each set of data. Draw

a line or curve of best fit. State whether each

scatter plot shows a linear or non-linear

relationship. Justify your answer.

b)____

2 7.0

1 7.0

2 9.5

0 4.0

7 16.5

4 11.0

s.oJ

2

61J

.11
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Extended Response

Provide complete solutions.

Outline an experiment to investigate the
relationship between the distance a person
stands from a ceiling light and the length of
the person’s shadow. Your outline should
include

a)

b)

a hypothesis

a procedure for gathering data
a description of how you will analyse the
data

an explanation of how you can tell if the
data show a linear relation

C)

d)

una] IL2flAIGDI
0 1.0

0.5 5.5

1,0 92

1.5 11.8

2,0 13.6

2.5 21.4

3,0 14.4

3.5 13.3

4.0 11.4

b)

c)

d)

e)

Make a scatter plot of the data. Label
your graph.

Describe the relationship between time
and the height of the probe.

Identify any outliers. VhaI could cause
such outliers?

Draw a line or a curve of best fit,
excluding any outliers.
Estimate the probe’s height after 5 s.

a) Carry out the experiment. Did you have
to make any changes to the procedure
you described in Section 2.3? Explain.

b) Draw a scalier plot of the data. Does
this scatter plot suggest a linear or a
non-linear relationship? Explain.

8. Briefly describe the
each section of this

motion represented by
distance-time graph.

10.

d,

a,
U
C
t0
4-
“I

0

F

After landing on Mars, a spacecraft shoots
out a probe to take measurements away from
any possible contamination at the landing
site. This table shows the probe’s height
during the first 4 s of its flight.

lime

9.

a)

( Chapter Problem Wrap-Up

In Section 2.3, question 7, you outlined an experiment to examine
the relationship between a physical characteristic and performance
in the high jump

N

c) Draw a line or a curve of best fit,
Comment on the accuracy of this line or
curve of best fit

d) Compare the results vi the experiment
with your hypothesis. What conclusion
can you make?

Chapter 2 Practice Test• MHR 99



Chapters 1 to 3 Review

Chapter 1 Mathematical Processes

1. Find the next three terms in each sequence.
Describe how to find successive terms.

2. Use the clues to find the value of E.
Describe your strategy.

A x B = 80
A X C = 200

B x D = 35

D x F = 18
C = 100

3. You have three 55 bills, a $10 bill, and two
520 bills. How many different stuns of
money can you make?

4. The area of this figure is
400 cm2. What is its

i—. H—
5. Evaluate

6. The daily lugh temperatures during one
week in February wore —6°C, 2°C. —K°C,
—5°C, 4°C, 1°C, and —9°C, What was the
mean high temperature that week?

7. A number is considered a perfect number if
its ftictors (not including itselil add up to
the number. For example, 6 is a perfect
number because 1, 2, and 3 are factors of 6
and I + 2 + 3 = 6. Find the next perfect
number. Describe tILe strategy that yOLL used.

8. flow many breaths do you take in 1 year?
Describe your strategy.

9. Can you find five odd numbers thai acid up
to 50? What about six numbers? Explain.

10. Give a counter-example to prove that each
statement is false.

a) The sum of two square numbers is
always a square number.

b) The sum of two acute angles is an obtuse
angle.

c) The sum of two prime numbers is a
prime number.

Chapter 2 Relations

11. a) Make a hypothesis about
students in your school
computers in their home.

b) Describe how you could collect data to
test your hypothesis. Is this primary or
secondary data?

13. The table shows the
heights and shoe sizes of
10 grade 9 girls.

a) Make a scatter plot of

b) Describe the
relationship between a
student’s height and
her shoe size.

c) Identify any outliers.
Should you discard
them? Explain.

178 MHR’Chapter3

1__

a) 1, 2,4, 7

c) 17, 12, 7, 2

b) 1, 4, 9, 16

d) 2, 6, 12, 20

(lie percent of
that have

2 3 1
a) ——x

3 4 2

3 2 1
c) ——-x

4 3 2

/2 aN 1
b) I—— IX—

\3 4/ 2

/3 2N 1
d) (———IX—

‘4 3! 2

12. Describe how you could choose a random
sample to determine

a) the favourite TV show of grade 9 girls

b) the percent of students in your school
who have their own cell phone

the data.
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as

b) Deteroline the pen meter when n = 5.

14. A stone has 30 female employees and 20
male employees. The manager wants to
select 10 employees to help choose a new
uniforni.

Chapter 3 Polynomials

a) Identify the population

1 7. ‘rho area of one thee of a cube is 04 cm2.

b) Describe how the manager can choose a
stratified random sample.

15.

a) What is the side length of the cube?

18.

b) Determine the volume of the cube.

The table shows the numbers of storeys and

Evaluate

heights of six Canadian buildings

a) 32 + 2 b) 52—Ci2--22
/3’1 9

c) (43 — 33) + (2 ÷ 42) d)
± 10

19. Siinplii’v.
. aa
‘

First Canadian Place, Toronto

Manulife Place. Toronto

Petro-Canada Centre. West Tower,
Calgary

Place de Ville, Ottawa

Royal Centre Tower, Vancouver

Toronto Dominion Centre, Winnipeg

a) 2 jJ3

c) (a3)4

b)“.%t’ Ei
72 290

36 146

112

140

126

52

if1 ÷

210

d)

e) 24k5q3 ÷ (2k2q)2

3m2n X 4rnn3

29

36

33

a) Graph the data.

20. In a quiz sliow contestanis receive 10 points
for each correc:L answer but lose 5 points [or
each incorrect answer

b) Draw a line of best lit.

total score.

c) Describe the relationslti p bet ween

a) Write an expression for a contestant’s

building
number of storey’s and the height of the

the

b) Theo answered 12 questions correctly
and 5 questions incorrectly. Find his
total score,

21.

16.

d) Use your graph to predict the height of a
new 40-storey office tower.

Si m ph ify.

a) Sm -r B — 3m —

Claire is training for a half-marathon. The
graph show’s how her distance from home
changed with time on a 14-km run. Write a
description of her run.

b) 3x2 + Ox — 3 — — Sx — I

c) (Ii + 5) — (31i — 8)

1

22.

d) (4! ± Sit’) + (I — 2it’) — (3t + 4ii)

Expand and simplify

a) 5(x + 3)

c) 4(3y -4’ 2) ‘4- 3(2i’ — 7)

b) k(2k — 1)

2 1
d) -(3at1)+(4a—1)

F

23.

Distänëe (km)

a) Find a simplifed expression
for the perimeter of the triangle.

4n— 16
5n —8

4n + 3

Chapters ito 3 ReviewS MKR 179



Multiple Choice

For questions 1 to 4, select. the best ansLi’er.

1. Which is the correct SOlUtion for
x — 2 = —4?

t

C d=st

D cis— t

4. Anthony is 4 years older ihan his brother
Felix. The sum of their ages is 42. Which
equation can you use to karl their ages?
A 4f=42

B 4f±f=42

C f+f--4=42

D 4f+f+4=42

Short Response

Show ciii steps to your solutions.

5. Solve. Express any fractional answers in
lowest terms.

a) y— ii = —2

b)
h

=

c) 3k + 5 = 14

d) 5x — 7 = B + 2x

e) 7r = —3(r — 2)

f) 2v+ (v—3) = h’— 5)

6. Find the root of each equation.

a) ‘(2w— 6) = —8

3k k+a k+2
c) -- — ——=8—

2 3 4

A x—6

B x—2

C x2

D x6

2. k = —3 is the correct solution for which
equation?

A 2k—5—i

B k—a =6

C 3k—3—6

D 4k+ 1=—li

3. The speed—distance-lime relationship for an
object moving at a constant speed is

described by the formula s = . Which of

the following correctly describes d in terms
of s and t?

A d=

b
4u+5

43

B d=

7. The perimeter of an isosceles triangle is
given by the formula P = 2a + h, where
a is [lie length of each of [lie equal sides
and b is the length of the third side.

A

A
a) Rearrange the formula to isolate b,
b) Rearrange the formula to isolate a.
c) An isosceles triangle has a perimeter of

43 cm. The length of [lie two equal sides
is unknown, hut the third side length is
iS cm. What is the length of cacTi of the
equal sides?

232 MKR•Chapter4



Short Response

Show all steps to vow’ solutions

:LI

2tf+
7. The time between seeing a lightning flash

and hearing the thunder it creates varies
directly’ with how far away the lightning is.
The thunder from a lightning flash 685 m
away was heard after 2.0 s.

8.

a) Determine an equation relating the
time before hearing the thunder and
the distance from the lightning flash.

b) Graph this relationship.

Vhen water freezes, its volume increases,
as shown in the table.

10

15

20

10.90

16.35

21,80

290 MKR ChapterS
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Multiple Choice

For questions I to 5, select the best answer.

1. Which of the following is an example
of a partial variation?

A M=9N

B p =

C k= oh —7

D y=4x2

2. The distance travelled by a car in a given
time varies directly with its speed. A car
travelled 150 km in 1.5 h. What is the
constant of variation?

‘I

Is

6. a) Calculate the
slope.

N Determine the
vertical
intercept.

c) Write an
equation for
the relation.

A 100

a o,oi
C 15

D 375

3. What is the slope of this roof?
A3

B 12

C 0.75

0 0.5
4m -

4.

I.

Which statement is false?
A The slope of a linear relation also

represents a constant rate of change.

rise8 Slope can be calculated as ——

run
C

Liquid Volume of Fwzçn Volume of
Water (1) Water(L)

S

differences.
Non-linear relations have constant first

0

5.45

In the equation v = mx + I,, the slope
is represented by m.

Without graphing, determine whether
the relation is linear or non-linear. Justift’
your answer.

5. The cost of gasoline varies directly with the
volume purchased. 50 L of gasoline costs
$43.50. Which of the following relates the
cost. C, and the volume of gasoline, C?
A C= 0.870 ÷ 43.50

B C= 1.15G

9. The price charged to repair a computer
is $60, plus $50/h.

C C= 1.150 ÷ 50

0 0=0.870

a) Write an equation representing this
relalionship.

takes 3.5 h?
b) What is the total cost of a repair that

c) How would the equation change if
the hourly cost changed to $45?

r



Extended Response

Provide complete solutions.

10. This graph shows the cost of producing
1000 copies of a school yearbook as it relates
to the number of pages in the yearbook.—
--+--/----
-iH —/
L; :::::::::
£_csis

“I&

___

a) Calculate the rate of change. How does
it relate to the graph?

b) Write an equation for this relationship.
c) Describe how the equation and graph

would change if the base cost changed
to S9000.

d) Producing 2000 copies of the yearbook
would increase Dc cost per page by 8%,
with no change in the base cost.
Determine the equation for the cost of
producing 2000 copies of this yearbook
as it relates to the number of pages. I

.J Chapter Problem Wrap-Up

Consider the relationship between the number of closed regions and
the number of toothpicks in the patterns. Decide whether each
toothpick pattern is linear or nonlinear. Justify your answer, lithe
pattern is linear, state the rate of change and develop an equation for
the relationslup. If the pattern is non-linear, describe how to adjust
the diagrams to make a linear pattern, and write an equation to
define the relationship.

Pattern A

/\
Pattern B

/\ /9\
Chapter 5 Practice Test - MI-fR 291



Multiple thoice

For (JLleslions I to 5, select the best answer.

1. ‘Nh i cli are the sIn pO H nd the y— in terco p
of [lie line v = 3. — 1?

A rn= 3,b=l

B iii = —3, I) = 1

C rn—3,h=—1

1
U

Short Response

Show all steps in your solutions,

6. The distance-time graph of a person
walking at a constant speed in front
of a inot mu sensor is shown.

o 123456
Time (s)

Chapter 6 Practice Test

5. Which is a solution to the linear system?

y=x÷

x

—3x

2. What are the x- and y-intercepts of the line?

S/

A (--1, 3)

13 (—4, o)

C (0.4)

13 (3, —1)

—4

A x—intercept

B x—inten:ept

C x-intercept

D x—i nt orcepi

x

= 2, i’—intercept = 4

= —2, v-intercept = —4

= -—4, v—intercept = 2

= —4, v—intercept = —2
d

3. Which line is parallel to the line

I

- 5

1 1A y= —-iv -1 B i’=—x-4-3
5 - 5

C j’ = 5x + I D y = —5x- 4

4. Which line is perpendr:iulur to the line

Ii

- 9

B y

a) I low Far from the motion sensor was
the person when she began walking?

b) Was she moving toward or away from
the sensor? Explain how you know.

A y = c) Flow fast was she walking?

d) Write a n equation that describes I his
C y = — 3 D y = — — 1 distance-time relationship.

7. a) What are the x- and vi ntercepts of the
line 2x

—

y = 6?

b) Use this infornilution to graph the line.

354 MHR Chapter 6



8. An electrician charges according to the
equation 75n — C ± 60 = 0, where C is
the total charge, in dollars) for a house call,
and n is the time, in hours, the job takes.
a) Rearrange [his equation to express it

in the form C = inn + b.
b) Identify the slope and tile 0-intercept

and explain what they mean.
c) Graph the relation.
d) What would a 2-h house call cost?

9. Find an equation for a line with a slope

of that passes through the point (4, —1).

10. Find an equation for a line passing through
the points (—3, —4) and (6, 8).

11. You can use the formula L = 3.80 to obtain
an approximate value for converting a
volume in U.S. gallons, 0, to a volume in
lures, L.
a) Use the formula to find the number of

litres in
• 0.5 gallons
• 1 pint (1 pint = 0.125 gallons)

b) Rearrange the formula to express C in
terms of L.

-

c) How many gallons are in
.4 LI

•250 mL?

Extended Response

Provide complete solutions.

12. Find an equation for a line that is
perpendicular to 2x

—

+ 6 = 0 and has
the same x-intercept as Iv + 7v + 9 0.

13. A video rental company has two monthly
plans:
• Plan A: $40 for unlimited rentals
• Plan B: $10 plus $3 per video
a) Graph this linear system and find the

solution.

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

14. Tess is flying an airplane from Wainfleet to
her cottage at a constant speed. She takes
off at noon and passes St. Catharines at
12:15. Tess knows that St. Catharines is
40 km from Wainfleet.
a) How fast is Tess’s airplane flying, in

kilometres per hour?
b) Write an equation relating distance

travelled to flight time.
c) Assuming Tess continues on a straight

path, at what time will she arrive at her
cottage, which is 300 km due north of
St. Catharines?

LtfEL4”frEL4J I ‘H-

( ChapterProblemwrapUp

By now you should have all eight letters in the name of Jean’s home
city. All you need to do is unscramble them.

Create a problem like tins one based on the name of your city or
town. Or, if you prefer, pick a city or town of a friend or relative.
Then, trade problems with a classmate and try to discover each
other’s mystery location. Happy math-caching!
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Chapters 4 to 6 Review

Chapter 4 Equations

1 . So I vu ear. h equation
a) x — 2 = —5 b) = —7

c) 9+ cv=13 d) 8s=32
e) 4n±9=25 f) 16—5z= —14

2. Fl nd the root. of each equal ion.
Check each root.
a) 5x — 8 = 2x + 7

b) —2;— 7 = 4v ± 11

c) 4(3is + 2) =
— 14

d) 3
— 2(s — 1) = 13 + fis

e) 2(n + 9) = —6(2n — 5) + a
f) 5(4k—3)—5k= 10+2(3k+ 1)

3. An isost:eles triangle intl a square have
tilt) same perimeter. Find the side lengths
of the triangle.

4. Find the solution to cacTi equation.
Check each solution.

7
a) - —2 b) 6 = _(n — I)

a

v+3 i—4
c) =

2 3

d) 1(k—a) =
4

5. lIsa rra ngi each formula to iso late the
variable i utlicateti.
a) ,\ = P + I, for P (invest m ents)
b) 4 = 2r, for r (diameter of a circle)
c) v ci + of, for a (velocity)
d) P = 2(1 + nj. for / (perimeter of

a rectangle)

6. International basketball competitions are
played on a rectangular court where the
length is 2 iii less than twice [lie width.
a) If the perimeter of the court is 86 m,

what are the dimensions of the court?
b) Solve this problem using a dii feront

method.

c) Compare the methods, Describe one
advantage and one disadvantage of
each approach.

Chapter 5 Modelling With Graphs

7. Natalie’s pa’ varies d irectlv ni [Ii the time
she works. She earns $45 for 5 h.
a) Desc:ribe the relationship in words.
b) \Vri te an equation relating her pay and

the Ii nie worked. What does lice constant
of variation represent?

c) how much will Natalie earn for 9 Ii
worked?

8. The I able shows t lie cost, C, in dollars, to
rent a car for a day and drive a distance, 4,
in ki lometres.

100

200

300

400

a) What is the fixed cost?
b) What is the variable cost? Explain how

ym found this.

c) Write an equation relating C and 4.
d) What is the cost of renting a car [or a

day and driving 750 kuc?

111

6

4

3x

0
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9. Find the slope of
each line
segment.

a) AB
c) BE

b) CD
d) Cii

: o

i: i 1 E
E* tp.

10. A racehorse can run 0 km in 5 mm.
a) Calculate the rate of change of the

horses distance
b) Graph the horse’s distance as it relates

to time.
c) Explain the meaning of the rate of

c:hange and how it relates to the graph.

11. Copy each table and include a third column
to record first differences. Classify each
relalion as linear or non-linear

IT
12. Use the rule of four

to represent this
relation in three
other ways.
a) Use a graph.
b) Use words.
c) Use an equation.

68

,
5 8

10 12

15 16

20 20

Chapter 6 Analyse Linear Relations

13. For each line,
• identif the slope and the v-intercept
• write the equation of the line in slope

14. a) Rearrange Iv — 4v + 8 = 0 into the
form y = 121). + b.

b) Identify the slope and the ‘-intercept.
c) Use this information to graph the line.

15. For each linear relation, determine the
x— and v—intercepts and graph the line.

16. Classif each pair of lines as parallel,
perpendicular, or neither. Justify your answers.

d) 57 = 3

17. Find an equation for the line passing
through each pair of points.
a) A(3, 2) and U(6, 3)

b) C(—2. 3) and D(i, —3)

18. An online music download site offers
two month lv plans
• Plan A: $10 plus $1 per download
• Plan B: $1.50 per download
a) Graph this Ii near system and (md the

so 1 u t i on
b) Explain the conditions under which

each plan is better.

1
t8

A_..7<I

0 j’-intercept form
a) b)

a)

a) Iv — y = 6

b)

b) — lv + 55’ = 15

a) V = 2x + 5
1

v = — - x — 2
- 9

b) y= —3x+ 2 y= —Iv— 8

3
c) v= -x+2

- 4

4
v = - x — 2

- 3

x= —2
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I
Multiple Choice
For questions I to 5, select the best answer.

1. If an isosceles tria’ngle has two exterior
angles that each measure 1100, the
measure of the third exterior angle is
A 70°

o 120°

C 140°

o 250°

2. In AABC, the interior angle at A is 51°
and the exterior angle at B is 110°. The
interior angle at C measures
A 51°

8 68°

C 90’

D 39°

3. The sum of the exterior angles of a
convex polygon

A is always 180°

B is always 360°

C is always 7200

0 depends on the number of sides

4. The area of AADE is
A half the area of A

AABC

B one third the area D “

c

of AABC ±
C half the area of

trapezoid OBCE
D one third the area of trapezoid DBCE

5. The diagonals of a rectangle
A are perpendicular to each other
B bisect each other
C bisect each other and are

perpendicular to each other
0 bisect the interior angles

Short Response
Show all steps to your solutions.

6. Find the measure of each unknown
angle in these diagrams.
a)

7. a) List three properties of the interior
angles of a parallelogram.

b) List two properties of the diagonals
of a parallelogram.

8. Draw a counter-example to disprove the
hypothesis that all quadrilaterals with a pair
of equal opposite angles are parallelograms.

9. Find the sum of the interior angles of a
14-sided polygon.

-í tWiitHWi*tUtf

4

a

b)

c)

120’

d)

410 MHR Chapter 7
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Extended Response

Provide coinplots solutions.
10. The sum of the interior angles of a

polygon is 2340°. Now many sides
does (lie polygon have?

A town is building a small park on a
triangular lot. The park will have a
children’s playground and a horseshoe
pitch. For safet’, a fence will separate the
playground from the area where people
vill be throwing horseshoes. Describe
how you could place the fence to divide
the park evenly for the two uses.

wading poot

b)

c)

d)

mAE= 259cm
m9 259cm

rn Ca 2 52 cm
mODz2Sgcm

mFG= 259cm
m EF= 259cm

that she has

Is the shape regular? justify your answer.
Calculate the measure of each angle in
(he diagram
If Manpreet wants to change her drawing
to a regular octagon, should she increase
or decrease the measure of each interior
angle? Explain your reasoning.

Chapter Problem Wrap-Up

‘rho centre of mass of an object is the mean position of the mass in theobject. The object can balance at this point since the mass in any directionfrom the centre of mass is matched by mass on the opposite side.
Consider how the mass of a triangular object is distributed on either side ofthu medians of the triangle. Assume that the triangular cardboard cutouthas an even thickness and density.

Mark this centre on cutøuts of several
different triangles. Check your answer
to part b) by seeing if each cutout will
balance perfectly when you place your
finger under the centre point.

12.

11.

Manpreet used geometry software to
construct this diagram.

O 11w Geometers Skalchpid
—

Fir Eth Diipjay Construct TransForm Measure Graph Whdns

21

0

0

a) Ident ifv the shape
constructed.

horseshoe pftch

a) Would (lie cutout balance if placed with
one of its medians along the edge of a
metre stick? Explain why or why not.

C)

b) Where is the centre of mass of the
triangular cutout? Explain your reasoning

1
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Multiple Choice

For questions I to 5, select the best answer.

1. A sphere has a radius of 3 cm. What is its
volume, to the nearest cubic centimetre?
A 339 cm3

B 38cm3

C 113 cm3

0 85cm3

2. Vhat is the area of the figure, to [he nearest
square centimetre?

10cm

7cm

5 cm

3. A circular swimming pool has a diameter of
7.5 m. It is filled to a depth of 1.4 m. What
is the volume of water in the pool, to the
nearest litre?

A 61 850 L

4. A conical pile of road salt is 15 m high and
has a base diameter of 30 m, How much
plastic sheeting is required to cover the pile,
to the nearest square metre?

A 414m2

B 99Gm2

C 707m2

0 999m2

5. What is the length of the unknown side
of the triangle, to the nearest tenth of
a millimetre?

6.71

4.2 mm

Short Response

Show all steps to your solutions.

6. A candle is in the shape of a square-based
pyramid.

a) How much wax is needed to create the
candle, to the nearest cubic centimetre?

b) How much plastic wrap, to the nearest
tenth of a square centimetre, would you
need to completely cover the candle?
What assumptions did you make?

7. A rectangular cardboard carton is designed
to hold six rolls of paper towel that are
28 cm high and 10 cm in diameter. Describe
how you would calculate the amount of
cardboard required to make this carton.

8. Compare the effects of doubling the radius
on the volume of a cylinder and a sphere.
Justify your answer with numerical
examples.

9. Calculate the surface area of the cone that
just fits inside a cylinder with a base radius
of 8 cm and a height of 10 cm. Round to the
nearest square centimetre.

10 cm

8 cm

10. Dtermine the volume of a conical pile of
grain that is 10 m high with a base diameter
of 20 m, Round to the nearest cubic metre.

2Gm

Chapter 8 Practice Test

I

10cm

A 43 cm2

B 54cm2

C 62cm2

0 73cm2

8 cm

Scm

B 247400L

C 23561L

D 47 124 L

A 2.3mm

8 5.0mm

C 6.1mm

D 7.7mm

472 MHR Chapter 8



Extended Response

Provide complete solutions.

11. Three tennis balls that measure 8.4 cm in
diameter are stacked in a cylindrical can.

a) Determine the minimum volume
of the can, to the nearest tenth of a
cubic centimetre.

b) Calculate the amount of aluminum
required to make the can, including
the lop and bottom. Round to the
nearest square centimetre.

c) The can comes with a plastic lid to be
used once the can is opened. Find the
amount of plastic required for the lid.
Round to the nearest square centimetre.

d) Describe any assumptions you have
made.

12. A rectangular carton holds 12 cylindrical
cans that each contain three tennis balls,
like [lie ones described in question ii.

0000’
ç000
JA‘i
a) how much empty space is in each can

of tennis balls, to the nearest tenth of a
cubic centimetre?

b) Draw a diagram to show the dimensions
of the carton,

c) How much empty space is in the carton
and cans once the 12 cans are placed in
the carton?

d) What is [he minimum amount of
cardboard necessary to make tins carton?

I

r Chapter Problem Wrap-Up

You are to design a fountain for the garden of one of Emily’s customers.

• The fountain will have a cylindrical base with a cone on top.
• The cylindrical base will have a diameter of 1 m.
• The fountain is to be made of concrete.
• The entire fountain is to be coated with protective paint.

a) Make a sketch of your design, showing all
dimensions.

b) How much concrete is needed to make the
fountain?

c) What is the surface area that needs to be
painted?

d) Concrete costs $100/m3. Each litre of
protective paint costs $17.50 and covers
5 m2. Find [he total cot of the materials
needed to make [Fe fountain.
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Multiple Choice

For questions I to 4, select the best answer.

1. A farmer wants to entlose a rectangular
field with an area of 10 000 m2 using the
minimum amount of fencing What should

the dimensions of the field be?

A 25Omby4Om B lOomby loom

C 5Omby200m 0 400mby2Sm

. A square-based prism box has a capacity of
8 L. Vhat dimensions produce the

minimum surface area?

A 80cm by 10 cmby 10cm

B 4ocmbyzocmbylOcm

C 25cmbylecmby2flcm

0 2ocmby2ocmby2ocm

3. These cylinders all have the same volume.
Which shape requires the least material?

A B C D

A cylinder A

8 cylinder B

C cylinder C

0 cylinder D

4. What are the dimensions of the
square-based prism box with maximum
volume that can be made using 600 cm2
of cardboard?

A 10 cmby locmby 10 cm

B 4 cmby4cmby 35.5cm

C l2cmbyl2cmbyo.5cm

o Scmby8cmby 14.75 cm

Short Response

Show all steps to your solutions.

5. ZOO cm of metal framing
is available to surround
a child’s rectangular
blackboard. What should
the dimensions be to
maximize the area?

6. One container is in the shape of a
square-based prism and the other is a
cylinder. The containers have bases with
the same area and have identical heights.
Describe how the volumes of the containers
compare. Which container would require
less material to make?

7. A square-based prism box is designed to
hold 5 L of detergent.

a) What are the dimensions of the box that
requires the least amount of cardboard?
Round the dimensions to the nearest
tenth of a centimetre.

b) What assumptions have you made?

8. Paulo has 8.64 m2 of plywood. He wants
to use this plywood to construct a
square-based prism compost bin with
maximum volume. The bin will have a lid.

a) Vhat are the dimensions of the bin with
maximum volume?

b) Calculate the volume of this compost bin,
ignoring any loss due to cuts.

c) Suppose Paulo constructs three smaller
bins with the plvvood, making each of
them with the same maximum volume.
:Vhat are the dimensions of each bin?

d) How does the total volume of the three
small bins compare to tile volume of the
large bin?

I--—— Chapter 9 Practice Test
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Extended Response

Provide complete solutions.

An architect is designing a new libran’. Tim
library is to he cylindrical in shape. The
architect wants the volume of the library to
be about 20 000 m3. To keep heat loss to a
miLi imurn, the architect wants to minimize
the surface area. Ignore the heat loss through
the floor. Determine the dimensions of
the building that will best suit these
restrictions, Round the dimensions to
the nearest hundredth of a metre.

Minimizing weight is important in
constructing light aircraft. The inside of an
aircraft cockpit is a square-based prism and
will be built using 4 m2 of aluminum. The
cockpit needs a floor, ceiling, and three
walls. What dimensions will maximize the
volume of the cockpit? Round the
dimensions to the nearest tenth of a metre.

Chapter Problem Wrap-Up

a)

b)

Talia wants to package the CDs in a
plastic cylindrical container. Determine
the dimensions of the cylinder that will
require the least material to make.

how many COs will each cylindrical
package hold?

Several cylinders of CDs are to be
packaged in a cardboard square-based
prism carton. The customer needs at least
750 CDs. How many cylinders of CDs
should Talia suggest for this order?

9.

10.

Tr

K
I Lbrcuiy

Volume 20 000 m5; minimize surface area 1•

One of Talia’s customers has placed a large order for mini-CDs. The
mini-CDs are 8 cm in diameter and 1 mm thick.

d)

1

c)

Draw diagrams, with dimensions, of two
different cartons that could be used to
package the cylinders of CDs.

e) How many CDs should Talia recommend
that the customer order next time so that
the carton packaging is minimized?

L
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Chapters 7 to 9 Review

Chapter 7 Geometric Relationships

1. Calculate the measure of each unknown
angle.

A
o\112

a) triangle with one right exterior angle

b) triangle with two right exterior angles

c) quadrilateral with two acute exterior
angles

d) quadrilateral with two right interior
angles

4. a) If each interior angle cia regular polygon
measures i44, how many sides does the
polygon have?

b) What is the sum of the exterior angles
of the polygon in part a)?

5. a) Construct a regular hexagon.

b) Describe the method you used,

.a

6. Adam conjectures that the median from
the hypotenuse divides the area of a right
triangle into two equal parts. Is his
conjecture true?

7. For each statement, either explain why it
is true or draw a counter-example to show
that it is false.

a) The diagonals of a parallelogram are
equal in length.

D) The line joining the two midpoints of
the two legs of a right triangle is parallel
to the hypotenuse.

c) The diagonals of a trapezoid are never
equal in length.

Chapter 8 Measurement Relationships

8. Calculate the perimeter and the area of
each right triangle. Round your answers
to the nearest tenth of a unit.

a)

3.6m
[“N.N

b)

4.5 m

9. The floor plan of an L-shaped room is
shown. Calculate the perimeter and the
area of the room.

r
I

I U U r

a)

I t

b)

y

2. Calculate the measure of each unknown
angle

a)

b)

3. For each description, draw an example of
the shape or explain why ii cannot exist.

2,0 m

4.8 m

52m
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10. Calculate the surface area and [lie volume
of each object. Round your answers to the
nearest tenth of a unit, where necessary.
a)

14.

Chapter 9 Optimizing Measurements

2.6 m

/
/

4.8 m

Allie has 52 pieces of plastic garden fencing.
Each piece is 0.5 m long. She plans to create
a rectangular flower garden enclosed by [lie
fencing. She wants the garden to have the
maximum possible area.

2.5

b)

‘mTrn
22 cm

A
I;

\\
/‘: \\\ 36cm

a) What are [lie dimensions of the garden
she should make?

b) ‘hat is the area of Ue garden?

25cm

11.

c) That is the perimeter ol the garden?

A cylindrical can of soup holds 325
its diameter is 7.2 cm. Calculate the
of the can, to the nearest tenth of a
(:e H tiniet re.

siiL and
height

15. A 10-L box of cat litter is a square-based
prism and is to be made from the rn inimu
amount of cardboard, Determine the
minimum aniount oF cacdboird required,
to the nearest square centimetre.

12.

01

16. a)

An ice cream treat is in the
shape of a cone.

a)

What are the dimensions of the
square—based prism with maximum
volume that has a surface area of
150 cm2?

What area of paper is
needed to cover the
treat, to Lhe nearest
square centimetre?

b)

b) What volume of ice
cream does the treat
contain, to the nearest
cubic centimetre?

Use a table or a spreadsheet to find
the dimensions of the cylindec xvi th
maximum volume that has a scirtce
area of 150 cm2. Round the radius
and the height to the nearest tenth
of a centimetre

1 3.

1 7.

a)

A golf ball has a radius of 20 mm.

Use a tahle or a spreadsheet to hind the
minimum surface area of a can that wifl
hold 385 niL of soup.

b)

Calculate the volume of the golf ball, to
the nearest cubic millimetre.

c)

Calculate the surface area of [lie golf ball,
to the nearest square millimetre

Your answers to parts a) and b) are not
quite accurate. Explain why
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10. a) 13. d WljeelbarrowLotatioha)

a E.
LI
0t3
tican

§0
50
40
30
20
10

0 ft 20 30
Time (s)

Falling Stohed

12

L
ii) [

b)

10
8
6
4
2

Yes; the points lie close to the line.

h%ithe) chapter z Test, pages 98—99

1. Ii
2. C

0

3. A
4. C
5.

11.
6.

Ti(4v).
No; the points follow a curve.

a) Jg — bteIènTips

C
,0
4-

rn

ft
- Thi!).

b) As (line increases, the distance between the two
ships decreases. The relationship is linear.

c) no outliers
d) after 14.3 h
Answers will vary. Examples:
a) Marni walks away from her home for 3 lain at

a constant speed, and t lien runs in the sam o
direction at a constant speed.

b) John hikes from school to a store, buys something,
and then bikes back past the school to home.

c) A car speeds up as it leaves a traffic light, arid
then slows down and stops at another light.

12.

a) Caffeine cannot affect your sleep.
b) If you study nlore, your results on tests either

improve or stay the same.
c) At least half of the students in your school do not

havo a part-tulle job.
d) CoIl phone use has not more than doubled in the

past 2 years.
a) teachers working for the sdiool hoard
Answers will vary. Examplos:
b) Randomly select 20% of tim teachers in each school.
c) Select a name at random from a list of all of tIm

teachors, and then select every flfth narno before
and after tim first name selected.

d) Survey all the teachers in the nearest school.
e) Teachers at the school have tim samo students and

work conditions.T heso toachors may not have the
same concerns and opinions as teachers at other
schools.

a) Non-linear; the points follow a curve.

b) Linear; the points lie close lo a str;dght line.
AU: distance decreasing at a steady rate; BC: distance
increasing at a steady rate; CD: no motion; DE: distance
increasing at an increasing rate; EF: distance increasing
at a decreasing rate.
Answers will vary
a),d)

7.

0

9.
10. Probe on Mars

B
4-—

‘-C w

2
[=0

as

15
10

5

—4.

-H

0

4-
0 • a 4

P.EL N
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Chapter 3 Review, pages 174—175 Chapter 3 Practice Test pages 176—177

1. a)4
2.

b) 2x c) x + 3
a)

3 cm

d) 2x
b) 27 cm2; 3’ cm3

3.

c) 9cm2; 3 cm2

1. 0

a) 1024

2. B

4.

b) 81

3. C

5. 6%
a) $133.82 b) $179.08

4.

8
c) — —

125

0

6. a)

S. C

d) 1.4775
6. B

Number of Half-
Life Periods

7. D

Years

8. B

0

9. A

0 50

10.
11.
12.
13.
14.

5 700 25

11

c) —27g’h3AmountofC-14
. Expression

Remaining (g)

400

100

22 800

1 2.5

17

a)(—2)°=64 b)32= 9
a) k3n’ b) —2p3
a)7x+4 b)—2u- 3
a) 9y b) -27b + 7
a) They are both r:urrect. It is possible for the

expressions to be equal. Use the distributive property
to expand the right side of James’s formula.

b)PI+1+ iv + n’,P=i+w+l+,v;’fhesecan
both be simplified to Sylvia’s formula, which is
equivalent to James’s formula.
Answers will Vafl’.

4

so()1

so(7

so(7

so()

625

b)

3.125

c)
15. a) 128

b) ninth; I used patterns of powers to determine that
2’ students receive the e-mail on the nth mailing.

c) 1022 ci) 8
16. a)5n + 5500

b) 200 copies: $6500, 5000 copies: $30 500
17. a)2°2 b) 2°’ - 1

7

c) Students should use their graphs to interpolate an
answer close to about 4.4g.

d) Students should use their graphs to extrapelate an
answer clese to about 32 000 years.

a) 2’ = 512
c) (—4)° = 4096

Chapters ito 3 Review, pages 178—179

1.

8, a) n4

b) 62 = 36
d) 71

= 7

b) c°d2

a) 11, 16, 22: add consecutive integers (1,2,3,...) to

3”
c) —a-b

9. a) coefficient: 5, variable: y
b) ceefficieHt: 1, variable: uv

the previous term
b) 25, 36, 49: the sequence shews the number of the

8

term squared (term 2 is 22 or 4)

c) coefficient; — , variable: ab2

c) —3, —8, —13: subtracts from the previous tenn
d) 30, 42, 56: add consecutive even integers, starting

from 4 (4,6,8, 10, ...), to the previous term

2. A = 2, B 40, 0 , S = 20. Strategy: Substitute

ci) coefficient: —1, variable: de2f
e) coefficient: 8, variable: none

10. a) trinomial b) monomial c) four-term polynomial
d) monomial e) binomial

11. a) 3w + 2a + I, where iv represents a win, a represents
an overtime win, and 1 represents an overtime loss.

b) 16
12.
13.

the given value of 100 for C in equation 2 and solve for
A, and then substitute that value for A in equation 1.
Selve for B and substitute that value for B in equation
3. Solve for Band substitute the value into equation 4
and salve for S.

a)2
a) I

3. 14

b) 4
b) 2

4. 110cm

c) 0
c) 2

5.
7

a) —

24

b) 5x2, 5.ç2, 3.ç214. a)2p,p
15. a)lOx+2

c)3a2 -I
16. a) 7x + 1

ci) —y2 +

d) 4
d) 3

b) —

24

b)6k m
d)6x2+5y2 8

—3’C6.
7.

c) —

12

b) ok — 7
e) & -- 4

d)1
24

c)4e- 4
fl4v 6

17. lOx -10
18. a)3y— 21

d) sk2 — 24k
19. a)14q 2

c) 10
20.

b) 2x - 6
e) 5p2--15p+5
b) 4x2 20x — 24
d)d2—3d 20

28 Strategy: A prime number cannot be a perfect
number. Skip all prime numbers. Factor cacti number

and calculate the sum of the factors.
8. Answers will vary. Example: Count how many breaths

you take in n minute, multiply by the menber of
minutes in an hour, hofirs in a day, and days in a year
(number of breaths X 60 X 24 X 365).

9. No. Every odd number can be represented as the sum

a) Ox — 22

c) Sm2 — 3m
f) 4b3 oh2 + 20b

b) nk 0

of an even number and I. So, let the odd numbers be
represented by a + lb + 1, c + 1, d + 1, and e + 1.
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llieir 5(1111 is

Get Ready, pages 184—185

1.
2.
3.

C) 4m
c) 3y+4

4.

a) Ox
a)4v 2
a) ttk as
c) lBs — 3
a)7x- 17
c) Ion

5. a) 59:

6. a) x
7. a)40
8. a)12

h) 4y
b) 7x + 3
b) lOut 12
d) —7v ± 14
b) 265’— 16
d) —uk — 1
b) 05’

d) Sn
d) - 2k—a

11

(a + 1) + (b + 1) + (c + 1) + Ed + 1) 1- (e F

a + b + c + d • e + 5
The soul of even numbers is an even number, so
a + h + c + d + e is an even number. The sun’ of an
eve ii fl LI In be r plus a ii urld n LI rrdm r is all odd n LI inher,
so a + b ÷ c + d + e + 5 is an odd nunlimi. ill us, five
odd Ilultillers cannot hae a 511111 of 50.
Since the sum of five orhui it ullillers must be in odd
number, tile sum of six odd ohilubers is an odd nulnilur
pius an odd nwni,er, whir Ii gives an even £1 uIiil,er. So.
six odd numi ers can Ilave a 5(110 of 50. An exatnp Ic is
3 + 5 + 7— ‘.1 + 11 + 15 = 50.

0. a) Answers will vary. Example: 4 + 9 = 13
b) Answers willi vary. Exaiiiple: 1W + 2W = 30’
c) Answers will vary. Example: 2 + 7 = 9
a) Answers will vary.
b) Answers will vaflc Example: Conduct a stratified

random saniple survey by grade of your school.
‘[his is primary data.

a) Answers will vary. Example: A simple rati ibm
sample of 20h:, of the grade 9 girls.

b) Answers will van. Example: St ratifierl random
sunple by grade.

2)
[___________

70’, z 11W

2.

I,) Ill
b) to

Li) in = an’

9.
4

a) -

3
b)

10. a)
3

24

13.

b)
60

4.1 Solve Simple Equations, pages 186—195

1.
2.
3.
4.
5.

2)5=

a)x
a) x =

a)x=
a)z=

9

a

4
—6

b) in = 3
b) x 13
b) a = lit
b) y = 4
b) h 30

c) y

c) y
c) ;•

c) a
c) r

a

24
7

6.

14.

2)5 2

d) ii
d)y
d) ii
d) k
d) u

=4
=0

B
5

b) k = 2 c) p

15.

=7 d) g

1

Li) The taller lilly student, tile greater the shoe size.
c) There are iio outliers. Outliers slleuld inil lie

(lisregarlied unless lile data were inarl.llrate or
unreprolent at i ye.

a) the 50 emplnvees
b) Answers will van. He call randomly select 20’: of the

Ibmale enlphlvees and 20% oft lie mali, em plovees.

11

4
7. a)k= —5

d)y = 8
8. a) p =

d)r 5
9. I’lle variable

a) 7p = 84
10. ‘[he variable

a) 50j = 7(10

c) q
f) q
c) ii

I)

= 14

-2
= —32
=5

b)x= 5
5

b)x = —7
e)c= 1

used niay vary.
Li) 12 pies

used may vary.
b) 11 jerseys

11.

3x — 8 7

c) ‘[he greater tILe number of s toreys, tIle taller the
hui bling.

d) Answers rvi II vary. 1(31) m
16. Starting at 9:1)0, Claire ran at 6 kilt/Il until 9:30, then

stopped for 15 mill, and then rail at a speed of 8 km/hI
until 10:15 when she stopped again fur 15 mtiiii. Claire
then rail hark home at 7 kin/li. She got there at 11:30.
a) 13 CIII b) 512 cni

Step

3x — B + S = 7

3x IS

Jx
33

17.

Explanation

Given equation

+ 8 Add 0 to both sides.

Simplify by adding integers.

Divide both sides by 3.

Divide irtegers to give the

solution for x.

18. a) 17

x S

19.

Li) 16

a) a1

i a.

Li)

c) 39

ri

a) Ic = -

I
7

Okq

ii)
2

5

d) l2izm ri
20. a) 10,;— 51
21.a)2m 2
22. a)ix + 15

c) &

Li) x —2

13.

95

e)
Li)
b)
Li)

27
a) r ——

16

c) it =
7

Li) h =

2x2 + x

2k — k

14

d) U

d) 4a

a

3

25

— 4 c) 21i 1- 13
c) by i:t

23.

It.

a) Ian — 21

14. a) SOn = 2000; a = 40
Li) In addition to I lie fee of $30 per person, there

is a $10110 Charge for renting Broadway Nights.

Li) 44

c) a = 33
d) Royal Jaumes lh;dI, lmr.qtmse, for tile smile price,

seven mmlore contestants ran lie invited.
15. The variables used may van-

a) C = 4Ori — 75
b) a = 15.625; The team Carl afford 15 jerseys.
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d) 31; The sum of this number and the next consecutive
number, 32. is 63.

4. Estaban: 16, Raoul: 22
S. Jamal: 1025, Fayth: 1225
6. Natalie: 11, Samara: 22, Chuntal: 19
7. $8350
S. a) T = 5000w f 2ii

cJ 20 500 CDs
9.

10.

14.

17,18,19
--68, -66
8.0 at
Answers may vary.
a) 50.6 at

b) The cut gels hack first. Laurie has to swim 50.6 at,

and the cat has to walk 64 at. The speed ratio
between Laurie and tim cat is 0.75:1. In the time

Laurie swims, the rat will be able to walk or
0./n

67.5 at. which is more than the cat
to the starting point.

Answers will vary

Planet

Mercury

Venus

Earth

Mars

Jupiter

Saturn

Radius of
Orbit (AU)

0.389

0.7 24

1.0

1.5 24

5200

9.150

needs to get back

Period of Orbit (Period)2
(Earth Days) (Radius)3

87.77 130 870.9915

224.70 133 042.5151

365.25 133 407.5625

686.98 133 331.6600

4332.62 133 503.0444

10759.20 151 111.2095

years, Juliette: 12 years

4.
5.
6.

a)0.12c +

a) in 2
a)t’ 2

0.70 = 2.50
b)w -1
b) k 3

7.

b) $6000
d) $1301100

a) p = 4

b) c = 15
C) .\‘ = --10
c) II’ 1

11.
12.
13.

8.

b)h —2

15’, 45’. 120’

d) I
d)n It

9.

c) n = 2

a)x= 13

10.

d)k

b)h= 11

10
a) q =

c) p = 5

11.

b)u- 5

d)x= —5

a)y 28 b) it’ = —58

12. a)o=P b—c

c)c —19 d)x 37

c)F oui

b) 4 = -

13.

16.
17.

a) 150W

12.5 cm2
a) 1.77 m

4- b
d) t= —

a

b) 12512

2.82 (3xJ2 + (x)2
x 0.805

b) Use the Pythagorean theorem.

c) 5 A
14. Dime 9 years. Michelle: 18
15.
16.
17.

a) $32.10
increase by 8 at

Answers may van’.

b) 120 hamburgers

2.8 at

Chapter 4 PractIce Test, pages 232—233

1. B
2. U
3. C
4. C
5.

18.

a)y = 9

c) Answers will van’. Exaltiple: I assumed that

tile goalie, Dougie, is standing exactly midway

between the goalposts and on the goal line.

b) h = -21

d)x ‘5

c) k = 3

e) r=—
3

6. a)u’= 9

Dy = 17

b) a = -

7.

c) A’ 6

P-b
a)b=P 2o b) a

2 -

c) 12.5cm

8. Kristi earns $550 per week. Cliar]ene earns

week, and Sacha earns $000 per week.

9.
11

3
10.

$700 per

a) $173

Mean = 135 877,8303

b) Murray needs to sell 30 service contracts.

b) = Kepler’s constant c) 19.025 AtJ

d) 60569.84 Earth days

Chapter 5

905882
e)Yes,

—

=- 133 152.7241. whIch is very close to

the act U a I value.
f) Answers will vary.

19. 72 g
20. U

Get Ready. pages 236—237

1. a) —

4
b)

2

chapter 4 Review, pages 230—231

2. a)0.4

—1
c) -

b) 0.7

3.a)
3

1.a)rn=—10 b)k= 4 c)x’ (i

2. a)l’= 10
3. a) n = 4

b)2-
2

c) 0.875

4. a)1:4

b)v 5 c)x ‘ 5

d)

5. 84 peeple

1
c)

4

-2.4

b)r9 c)x-=4

b)1:8 I

d)

d)I, = -20
d) s

-- 5
d)y - 2

S

-2
c) 6:7

6. 64 inches
7. Toronto 32.3%, Vancuover 22.6%,

d) 4:85

Charlottutown 38.7%, St. John’s 45.2%

8. a) nitrogen 2.0 kg, phosphorus 0.4 kg. potassium 0.0 kg
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a) linear
b) Graphs may vary.

—0.25; constant; it represents the fact tint

0.25 kL of waler drains from the poni even minute.
d)V —0.25t+ 50 e)3SkL

11
b) D = n 4 11

The graph nf the maximum dosage has a vertical
intercept of 11, which is I higher than the vertical
intercept of the recommended dosage, 10. The
maximum dosage graph rises mere steeply.

base salary $1000/month, commission 2%;
the percent commission is constant

Time Worked, t(h)

0

2

3

Pay, P($)

0

9

is

27

through (2.5. 3).
c) The graph will become less steep.

0 4

7

10

13

16

25

12. 12.2; hair grows 12.2 cm/year
13. a) linear b) non-linear
14. linear
15. a) linear b) 3

d) [vins.z

13.

c)

15. a) a n + 10

c)

J.H_.
I I F I F F F

-— lw.

ia L4DJ ncLaownau2ar
i Màsspt Patient (kg)

d) iii&i

fl

The graph is a straight line that starts at 10, 4) and
rises upward to the right with a slope of 3.

5. a) Neither: it is not a straight line.
b) Partial variation: it is a straight line that does

not pass through (0, 0).
c) Direct variation: it is straight line that passes

through (0, 0).
d) Partial variation: it is a straight line that does

not pass through (o, DL
6. a) 500, 0.1Sf b) C = 0.1Sf ± 500 c) $575
7. a) 0.13 b) 1.40625

8.a)1 b)5 c) —

4 4 4
9. a) Answers will vary. Example: Any horizontal line

segment from (3, 5) to another point (x, 5)
b) Answers will vary. Example: Any vertical tine

segment from ( 4,1) to another point ( -4, y)
10. No.
11. walking burns 0,8 kJ/min; swimming burns 1.6 kJ/min;

cycling burns 1.2 kJ/min; playing basketball burns
2.8 kf/rnin

16.

Chapter 5 Review, pages 288-269

1. Graphs may vary.

c) P LIt

c) y = iv — 2

5

2. a) d = got, speed of 06 km/It
b) 3 h 7 mm 30

3. a) Direct variation: the volume of soup varies directly
with the vohune of water used to prepare it.

b) The graph is a line starting at (0, 0) and passing

4.
3,

2

3

4

7

16. a) linear b) Graphs may vary.
c) The slope is —0.4 and means that propane is used

up at 0.4 kg/It. The vertical intercept is 9.0 and is
the initial amount of propane, in kilograms,

d)M= 0.4t+9

Chapter 5 Practice Test, pages 290-291

1.G
2. A
3. C
4. C

:. i.s b)y1 r) y—x+1

7. a) d 34%,5t
b) The graph is a line starting at (0, 0) and passing

through (2, 685).
8. linear: first differenr:es are equal
9. a)P SOt +00 b)$235 c)P =45L+60

10. a) $00/page; it is the slope of the graph
b) C GOp + 8000
c) C = Gap + 9000; the vertical intercept would be 0000
d) C Stop — 8000

b) 4, 3 c) y = iv + 4
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HQ -x

-_

r

JLJ i

: *:
a) The slope is 1 and the d-intercept is 2. rho slope

shows that the person is moving away frotn the motion
sensor at a speed of I rn/s. The d-intercept shows that
the person started 2 in away from the sensor.

b) c/ t + 2

b) y = - - 3

6. a) C 60zi + 90
b) The slope is 60 and the C’-intercept is 90. The

slope represents the dollar amount per hour that
the plumber charges. The C-intercept shows that
the plumber also charges a base cost of $90.

c) Graphs will vat-v depending on scale chosen.
d) $270

3b) s-intercept v-intercept - U

8.a)6
C) 2 hamburgers and 6 pops; 4 harnburgers and 3 pops;

also, any combination of hamburgers and pops that
totals less than $18.

9. ‘h slopus of prallel lines are identical. For example,
y = 3x + 1 and y3x— 5 are paralleL lines with
slOpe 3.

10. The slopes of perpendicular lines are negative

reciprocals. For exarnple, y:3x + I and y
are perpendicular lines.

2 1411. y= -1<

3 912.
4 2

113.

14,a)24L b)f321r24
c) 4 Ii 15 lain d)f 24t + 24; 5 h 40 mm

2x+1
a) d 0.75t + 1.75
b) The slope, 0.75, shows that Claudia is walking at n

speed of 0.75 tn/s away from the motion sensor. The
d-intercept, 1.75. shows that she started 1.75 rn away
from the sensor. C) 5.5 m

17. a)( 3, 31
18. a) (4. 260). This means that both tutors charge $160 for

4 h of tutoring.
b) If a student wants to spend as little money as

possible, then for less than 4 h the student should
hire Mr. Wellington. The student should hire Ms.
Tenshu for more than 4 Is of tutoring, ‘rhe
assumption is that both tutors are equally helpful.

chapter 6 Practice Test, pages 354—355

1. C
2. D
3. B
4. B

a) 5 m
b) She was walking toward the sensor, because

the distance-time graph has a negative slope.
c) She was walking at a speed of 1 mIs.
d) d = —t + 5
a) The s-intercept is 2 and the y-intercept is —6.
b) . —

___

.1..

—p

8. a) C = 75a 60
b) The slope, 75, represents the dollar amount per hour

that the electrician charges. The -intercept, 60.
represents the fixed dollar amount that the
electrician charges on lop of tile hourly charge.

I Graphs will vary depending on scale chosen.
d) $210

3 3

-1

43

15.
16.

13.

14. y

15. a)I 1,2) b) (-2,2)
c) Answers “ill “an Example: The point of intersection

of several lines whose constants, in standard form,
are arithmetic sequences is always ( 1,2).

Chapter 6 RevIew, pages 352—353

1. a) slope 1; y-intercept 2 N slope —2: y-intercept 0

2. a) slope —3; y-intercept 2 b) slope ; y-intercept

3. a) y = — 25 + 3

4.

5. a)y = —2x + 6

b) y - 4

c) y 2

5. A
6.

7.

7. a) s-intercept 4; v-intercept —3

A+2

14.

H
-
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9. y
2 11

= -x -—

3 3

10. y
4

= x
3

11. a) 1.9 L; 0.45 L
L

b) G
3.8

c) approximately 1.053 gallons; approximately
0.066 gallons

12. y
3

c) rho rate of change of the horses distance is the slope
of the line. It shows how quickly the horse’s distance
changes. It represents average speed: in tIns c:ase
1.2 km/mm or 72 km/h.

11. a) linear

13. a)

First Differencesx

0

2

3

4

1’

5

7

9

11

13C Vido R& tal Pan

: 4
jt
S!

•

-

--

‘12; ifi fl
: Number bf Video

2

2

2

2

b) non-linear First Differencesx

0

2

4

6

8

14.

y

—4

—2

2

8

16

b) If you rent fewer than 10 videos in a month, Plan B is
choaper. If you rent more than 10 videos, Plan A is
cheaper. For 10 videos both plans cost the salno, $40.

a) 160 km/h b) d = loot c) 2:30 RM.

2

4

6

8

12.

Chapters 4 to 6 Review, pages 356—357

a) Graphs will

1. a)x -3
d) £ = 4

2. a) x = 5

vary depending on scale choson.

b)y 42
e) a = 4
b)y=- 3

b) Answers will vary. Multiply any value of x hy

d) s —1

c) iv = 4
1) r = 6
c) iv = —2

and add 4 to ohtain the corresponding y-value.

c) y x + 4

3.

10
e)n -

5, 5, 6

13.

4.

1) Ic = 3

a) slope ; y-iolercept --1; y

5.

a)x=—16 b)n16 c)y= —17

a) P = A -- I

I

d
b) r

1

b) slope —. ; y-intercept 4; y

14.

9

d) k = 19

v—u
c) a

t

a) y = x + 2

2

3
+4

d) 1
2

6.
7.

w

c)

b) ‘rho slope is and the y-intercept is 2.

a) width 15 m, length 28 m b)—c) Answers will vary.
a) Natalie is paid $9 for each hour that she works.
b) P = Ot, where t represents the time, in hours, that

Natalie vorb and P represents the total amount she is
paid for this time. ‘rho constant of variation represents

the dollar amount that Natalie is paid per hour.
c) $81

8. a)$50
c) C = 0.Thd + 50

TJ 4 1 LY
I

t It zr
*-4,•5; -

J ji - -

rVrL2 zi Jx:4 I

9.
3

a) —

4
10.

b) $15 per 100 km
d) $162.50

b)
5

15.

c) 0

a) 1.2 Ion/mm
b)

a) x-intercept 2; y-intercept —6

d)
3

16.

b) x-intercept ; y-intercept: 3

j5

• 2-
cii

a) ‘rho lines are perpendicular because their

Ràcéh&sd’s

t

slopes, 2 and — - , are negative reciprocals.

b) The lines are parallel hecause their slopes
are bell, —3

c) The lines are neither parallel nor perpondiculat

4’ I -t
Time (miD)

Their slopes are - and , which are neither

equal nor negative-reciprocals.
d) The lines are perpendicular because y == 3 is

a horizontal line and x —2 is a vertical line.

17.
1

a) y = x + I b) y —lv -- 1
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18. a) 7.2 AngIe Relationships in Quadrilaterals. pages 374—383

1. a)64°
c) 45°

b) 1010

2. A
d) 115°

3. B

————..— +
20 30. 49 50.

Number of Downloãth

b) If you make fewer than 20 downloads per mont It,
then Plan B is cheaper. If you make more than 20
downloads a month, then Plan A is cheaper.

Chapter 7

Get Ready, pages 362—363

4. a) 135° b) 155’
c) 150’ d) 90°

5. a)n= ii0’.x = 70’
b)y=13w.z=42°
c) a 55°, b = 125’, c = 125’

6. The sum of the exterior angles is SOt)’.
7. a)x=95’,y=85°

b)a61°,b 72°c ‘lOird=gvo=7ri°
8. Three angles, each at a (Ii fferent vertex; you can

use angle relationships to caft u late 11w others.
9. a) impossible since LA LB =

b) fourth angle measures 105’
c) fourth angle measures 205°

10. a) impossible; sum of four ohtuse angles is grealer
than 369°

b) Example: two 129° angles and two 00’ angles
c) Example; 150° angle and three 70’ angles
d) Example: 120’ angle, 60° angle. nnd two 90’ angles
e) impossible; fourth angle must also he a right logIc

90°

1. a) isosceles b) scalene
2. a) equilateral, acute b) isosceles, obtuse
3. a) irregular pentagon b) regtm lar hexagon
4. a) parallelogram; opposite sides are parallel.

b) rho mb us; tIme four s ides are equal
5. a) 50° b) 550

6. a) a 75°, opposite angles; b = 75’, corresponding
angles; c = 75°, alternate angles.

b) a = 40’, r:orrespond ing angles’, 5 = 40’, opposite
angles; c = 140°, supplementary angles (also
co—interior with a)

11.
12.

13.
14.

15.

7.1 Angle Relationships in Triangles, pages 364—373

1.
2.

a) 115°
a) 40’

3. C

b) 126°
b) 155°

a) 125°
c) Answers will vary. Ex;smple: Triangles and

quadrilaterals are easy to construct; triangles are rigid.
‘rz106°,mv74°.x50.5°,y=89°,z114.5°
a) Yes.
b), c) yes for square hut not for rectangle
b) 360’ c) 720°
d) The sum of the interior angles of quadrilateral is

equal to the sum of the interinr angles of the four
triangles loss the sum of the angles at E.

a) 90°, 90°, 90°, 90° b) 60°, 60°, 120°,
c) 36’, 72°, 108°, 144° d) 60°, 110°, 100°,
Answers will vary.

4.
5.

c) 134’
c) 145°

16.

d) 112°
17.
18. B
19. 3 or 0

6.
7.
8.
9.

120°
120°

a) 105° b) 155° c) 80°
a)7u° b)x115°,y 146’,z 01°
c) is’ = 43°,x l37°,y= 43°,z = 137’
d)w 92°,. 136°,y44°,z 136°
e)a 22°,!) = 92°. r = 22°, d = i6°, a
140’ and lIt)’, or 110° and 110°
120°
isos cbs arid equilateral
a) TIme sum of two obtuse angles is ntore than 180°.
bJ Yes, any acute tri;mgle has three obtuse exterior

angles.

44°

7.3 Angle Relationships in Polygons, pages 364—393

‘a. a) 175°

c) 3240°b) 2340°
b) 150°
b) 12 sides

2.3.540°
c) 10 sides

1. a) 1440°
2. a) 128.6°
3. a) sides
4. pentagon: 5,

decagnn: 10, 7, 0, 1440’
icosagun: 20, 17, 18, :1240’

5. etpial interior angles, equal
sides

6. Sum of time interior angles is 180°(4 — 2) = 360°. Since

b) 72°, 144°, 144°

b) interior angle. 85°; exterior angle, 95°
11. w40°,x43°,y90’,z47’
12. a) 120°. 120°, 120°

c) 60°. 120°, 100°. impossible
d) 90’, 90’. 100°, impossille
e) 90’, 120°, 150°
1) 96°, 120’, 144°
g) 72°, 96°, 192°, intpussihle; exierior angles must he

less tItan 100°

exterior angles. and equal

14. B

3 6(1°
the angles are equal, each ono measures or 90.

1 5. C

7. a) 120°
c) The

8. b) 6
9. a) 144°

angles
b) Answers will vary.

(10 tiot rhange.
c) 1260°
b) 157.5°

4)
100(n 2)

c) 162°
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15. Answers will vary. Examples:
a) The five triangles formed by two adjacent sides of

PQRST (AAOC. BCD, and so on) are isoscoles andcongruent (SAS). So, all the acute angles in these
triangles are equal. Then. AABR, 0CS, ACDT,
ADEP, and AEAQ are all congruent (ASA). The
obtuse angles of these triangles are opposite to the
interior angles of PRS’F. Thus, these angles are all
equal. AUPT, AEPQ, AAQR, AURS, and ACST are allcongruent (SAS), so the sides of PQEST are all equal.b) Yes: both are regular pentagons.

6. a)95° b)90°
c) c°= 145°, d= 60°. c 85°,f° 95°
d) v 55°, a = 50°, x = 75°. y 70°, z 110°

7. Answers will vary. Examples:
a) The sum of [lie interior angles is 300°. Opposite

interior angles are equal. Adjacent interior angles
are supplementary.

b) The diagonals bisect each other and bisect tim
area of the parallelogram.

8. Example: LA AC 90°, B 6O°. AD = 120°9. 2160°
C) fly measuring the diagram = 2.7

AS

d) Ratio of areas is 7.1.

16. a)45

10. 15

b) 66

17.
n(n - 1)

a) -— -

2
b)

Chapter? RevIew. pages 408—409

11. Answers will vary. Example: Run the fence doug
the median from the right vortex of the lot.

12. a) hexagon
b) Yes, the sides are equal, and measuring with aprotractor shows that the interior angles are equal.c) 120°
d) For regular polygons. [he measure of the interior

angles increases as tile number of sides increases,

1. a) 110° b) 125°
c)ii’= 75°,x= 105°,v 135°,z 30°

2. The exterior angle would be greater than 180°.
3. a) any obtuse triangle

b) impossible: third exterior angle would he
greater tItan 180°

c) any acute triangle
d) impossible: sum of exterior angle would

be less than 360°

Chapter 8

4.

Get Ready, pages 414—417

5.

1.

2.

a) 9.6 in

d) 13.2cm
a) 17.6 cal

d) 39.3cm

b) 26
e) 90 in

b) 32.0 m

3.

a) 100°
b)b=105°,c°°70°,d=fl5°,o° 100°,f80°
c) x = 52°, y = 52°, z = 128°
a) Example: three 110° angles
b) impossible: sum of tile interior angles would

he greater tbao 360°
c) Example: three 100° angles
d) impossible: sum of the exterior angles would

be greater than 360°
a) 720° b) 1080°
a) 108° b) 140°

42 in

c) 6.3 tam
t) 35 mnm
c) 219.9mm

6.
7.
8.

4.
5.
6.
7.
8.

a) 38.6 cm
a) 11.34 m2
a) 52 rn1
24 rn3: 9125
a)

30

b) 105.7 cm2
b) 60.45 cm1
b) 2513 cm2

cm’1

2Cm

c) 1800°
c) 157.5°

9. Answers will vary
10. DE connects the midpnints of AB and AC. Therefore,the base and altitude of AADE are half those of AABC.1. a) Each median divides the triangle into two triangles.All of these triangles are congruent (SASI. Tile

medians are equal in length since they are sides
of the congruent triangles.

b) False: any scalene triangle is a counter-example.11—13. Answers will vary.

8,5 m

Chapter 7 Test, pages 410—411

1. C

b) 685 in2
9.—li. Answers

2. B

c) 850 mit’
vihi van,.

3. B
4. D
5. B

8.1 Apply the Pythagorean Theorem, pages 418-425
1. a) 10 cm
2. a) 15 cm
3. a) 24 cm2
4. a) 4.5 units
5. 35 cia

b) 13 in

b) 9.2 in

b) 34.1 m2
b) 2.8 units

c) 6.6 m
c) 7.7 in

d) 8.6cm
d) 7.4 cm

6. 38 in
7. 119m

c) 5 units

8. 104.56 in
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8.7 Volume at a Sphere. pages 462—469

1. a) 11904 cm3 b) 137 238 mm5 c) Sm3

2. 42 cm3
3. 268 cm3
4. a) 33 510 mm3 b) 64 000 mm” 30 400 mod

5. a) 70.16cm
b)Answers may vary. Example: The largest lollipop

had the same mass per cubic centimetre as the
small lollipop.

6. a) 113 097 cm3 b) 169 646 Un3 2:3

dl Yes. When the sphere just fits inside the cylinder,
h = 2r. So.

Voluine,j,1;,-.,.

1’ol timeIV1f,.

7. 238.86 cud

8. a) Answers will van’.
c) 588 m3

4

9. 111 m3
10. Answers will vary.
12. Estimates will vary. Actual radius is 5.23 nfl.
13. a) 998.3 cm!

b) 5.2 cia
14. by a factor of about 2.83

15. a) Estimates will vary. Example: 1:2

b) Volume of the sphere 268 Un3;

Volume of the cube = 512 cm3: ,t:6

C) Answers vill vary.
16. the cube
17. Answers will vary.
18. B
19. 365.88 cia3

Review, pages 470—471

1. a) perimeter 32.0 cm; area 43.1 cm2
b) perimeter 28.4 cm: area 31.2 cm2

2. 5.7 m
3. a) perimeter 2Gm; area 48 at3

b) perimeter 32.6 cm; area 61.8 cm2
4. a) 401.1 m b) 463.9 in c) 62.8 In

5. a) 220 cia2 b) 138 736 in2

6. a) 6510000 cm3

b) 256 024 cm2
c) Answers will vary. Example: The side walls of

the tent are flat.
d) Answers will vary. Example: ‘l’he answer is fairly

reasoimahl e as when erecting a tent, you want the
side wa[ls tn be as fl;it and stretched as possible.

7. 9.9 cm
8. 283 cm2

9. 1158 cm2
10. 3.1 cm

11. 670 cm!; Volumefl, = X Volume t9’rr

12. 1493.0 cm2
13. a) 257 359 270 km2

b) Earth is a sphere.

c) Answers will vary. Example: about

14. 5806.5 cm3
15. a) Answers will vanc Example: about 5200 nfl3

b) 5203.07 cm.!

c) Answers will vary.

Practise Test, pages 472—473

1. C
2. A
3. A
4. D
5. B
6. a) 213 cm3 of wi’

b) 236.3,cm; Assumption: No plastic cover is being

everl app ccl.
7. Answers will vary. Example: 3080 cm if time Caper

towels are stacked in three columns with Iwo rolls

in each column.
8. Doubling the radius of a sphere will increase

the volume eight times. Doubling the radius
of a cylinder will quadruple the volume.

9. 523 cm2
70. 1047 in3

11. a) 1396.5 cm3 b) 776 cm2 c) 55cm2

d) Answers will vary. Example: The circular lid covers

the top of the cylindrkal ran with no side parts.

12. a) 465,5cm b) /
25.2cm

______________

25.2 cm
33.6 cm

c) 10 165.3 cm3 d) 4657 cm2

Chapter 9

Get Ready, pages 476—477

1. a) 60cm; 200 cm1
2. a) 25,1 cm; 50.3 cm1

3. a) 320 cm3; 304 cm2

4. a) 1817 cm3; 836 cm2

5. a) I) 3072 cia3; 128rm2
b) Their volumes are equal.
c) lime second container requires less material.

6. a) I) 2513 cm:!; 817 cm2 Il) 2513 cm3; 1084 cm2

b) Their volumes are equal.

c) Tile first container requires less material,

b) 38 in; 76.56 In3

b) 3.8 cm, 1.1 cm2
b) 114.39 m3; 143.54 m2
b) 314 in3; 291 m1
Ii) 3072 cm; 1088 cm2

3

22,9
4

= -x
3 2

b) 736 in3

d) 12 truckluads
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13. Change the Formula in the height column from
=(02.2*PlU*A2A2)/(2*PlQ*A2) to
=(D2.Pl(l*A2A2I/(2*Pfl)*A2). The mathematical
formula for finding Urn height changes from

SA-2,rr
- toh=——--.

Zn icr
14. Answers will vary. Example: A cylinder will have a

greater volume using the same amount of cardboard but
the square-based prism may be easier for customers to
store.

15. a) 300.53 m2, when r = 3.99 cm, Ia = 0.00cm
b) Answers will vary. Example: There is no waste

while making (lie pop can.
16. a) 61 COs b) No extra space is allowed.

c) 701.4 cm2

Practice Test, pages 518—519

1. B
Z. P
3. B
4. A
5. 50 cm by 50 cm
6. Their volumes are equal but the cylinder requires

less material to make.
7. a) 17.1cm by 17.1 cm by 17.1 cm

b) Answers will vary. Example: No material is
overlapped, no extra material is required for
sealing purposes.

8. a) 1.2 m by 1.2 m by 1.2 m
b) 1.728 in:’

c) 0.69 m by 0.69 ci by 0.69 in
d) The three small bins have a total volume of

0.99 m3, which is less than the one large box.
9. a’ = 10.53 m, Ii 18.54 in

10. 1.2 m by 1.2 m by 0.5 m
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1. a)o=60°,b=60°
b)x=45°,y=135°,z=135’

1 a)p = 90°, q = 65°,r= 115°
b) b = 75, C = 30’, d 100°

3. a)

b) Each exterior angle and its adjacent interior angle
have a sum of 180°. Thus an exterior right angle
has an adjacent interior right angle. This cannot
occur in o triangle ber:ause two right interior angles
have a sum of 180’, leaving no room for the triangle’s
tlurd angle.

N

B. a) 13.9 m, 0,1 in2
b) 60.3 cm, 155.7 cm2

9. 20 in, 18.56 m2
10, a) 48.3 m2, 15.6 m3

b) 2425 cm2, 4503.3 cm3
11. 8.0 cm
12. a) 108 cm2

b) 75 cm’
13. a) 33 510 mm3

b) 5027 mm2
c) The entire surface of a golf ball is covered with small

indentations (cmmnonly known as dimples). Due to
the presence of dimples, the actual surfacu area of
the golf ball is greater and the volume of (he golf ball
is less than that calculated in parts a) and b).

14. a) 6.5 m by 6,5 m
b) 42.25 m2
c) 26 in

15. 2774 cm3
16. a) 5cm by 5cm by 5cm

b) radius 2.0 cm, height 5.6 cm
17. 293cm2

Li
4. a) 10 b) 360°
5. a)

Q
b) Answers ‘ill “an’.

6. Yes.
7. a) Falso.

c) False.

b) ‘ftue. The line joining the midpoints of two sides
of a triangle is always parallel to the third side.
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