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Chapter Opener

« This two-page spread introduces
the concepts you will learn about
in the chapter. Erisagnadenttanemianey

o The specific curriculum et
expectations that the chapter
covers are listed.

o Key Terms lists the mathematical
terms that are introduced and BT L
defined in the chapter. e

esig or drawing software
using phys

Geometry in Design

rawings, and state any assumptions made
Key Terms

constraint
golden ratio

scale model
tessallation

Prerequisite Skills

o Questions review key skills from
previous mathematics courses that

Geometric Shapes. 2 im i his ga ar€a 1o be painted, and the volume of
* Willlm built aclosed oom n his garage  the area 0 be painted, and the vl
o and the vo

1. dentiy the two-dimensional
onal geometric
{0.useas  paint shop. The room measured  water tha the tank can hold

shapes, =
| Smby6mby2.5m.
m

=
» "
= vy pery 9 Wil puined temeiorilcand Angles ina Paygon
0 g Find hesres it wa ined. 1 The s el i plygon it
e Era 9 Wil pans o il ablowerto 7. g e

9 9 po
4. Findthe perimeterand the are ofa
pesimeterand the area o, Pump reh i ntothe room. The size S = 18001 2). I the polygon i regulr

are needed for success with the new N ool -
ify the three-dimensional geometric o 00T e R e e el e
concepts of the chapter. e et
B S L SIS o
T I e g it

surface area o be painted.

"o plan the garden, he will draw a diagram
usingascale of 1 cm 1o represent 2 m.
Find the dimensions of the diagram,

@ ndhe i nd e s o e
bse of s crclarwading po i3
radius of 12 m. o

o The chapter problem is introduced.
Questions related to the chapter

12. Ted has made a sale model of a sailboat

Surface Area and Volume.

problem occur in the Apply sections N— = R D
- Ve o be painted with waterproof paint. Find oo epresent 4 . Whatis the ped
;

AN

of the exercises throughout the
chapter and are identified by a
Chapter Problem descriptor.

Chapter Problem

d
T
! [

Numbered Sections

Lesson Opener
Lessons start with a photograph and short description of a real-world
setting to which the mathematical concepts relate.

One way to predict future 1o analyse b
events i to analyse what has happened in
the pas. Suppose bascball layer has 4 0.250 bating sveran
fikely to make a hitthe next time at bat? If th

of precipitation tomorronw would you go to.an o

Investigate

These are step-by-step activities, leading you to build your own
e e i

understanding of the new concepts of the lesson. Many of these activities it

Work with a partner,

1. Suppos nducted 20 teial of the
o als ofthe cxperimen. How many odd

can best be done by working in pairs or small groups to share ideas. .

2 Conduct 20 he experiment. Record the resulsina tally chart,

3. Compare yo

results com rt)(q o '

pecttions?

60 MHR + Chaprer2
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Examples
o Worked Examples provide model solutions that show how the new concepts

are used.

o The Examples and their worked Solutions include several tools to help you

understand the work.
- Side notes help you think through the steps.

- Sometimes different methods of solving the same problem are shown.

One method may make more sense to you than the other.
- Calculator key strokes for scientific, Direct Algebraic Logic (DAL), and graphing

calculators are provided. Sample graphing calculator screens are shown.

Key Concepts
o This feature summarizes the concepts

learned in the lesson.
 You can refer to this summary when
you are studying or doing homework.

Discuss the Concepts

These questions allow you to reflect
on the concepts of the section. By
discussing these questions in a group,
you can see whether you understand
the main points and are ready to start
the exercises.

388

Exercises

Practise (A)

o These questions provide an
opportunity to practise your
knowledge and understanding
of the new concept.

« To help you, questions are referenced
to the worked Examples.

Apply (B)

« These questions allow you to use
what you learned to solve problems
and make connections among
concepts. In answering these
questions you will be integrating
many of the math processes.

« Some questions are specifically designed to help you improve your literacy
skills. These questions are identified with a Literacy Connect descriptor.

Extend (C)

Example 4.

il

> Solution

‘The ratios of successive

Musical Scale
Middle A on a piano is known as Ad.Is sound

wave has  frequency

OF440 cycles per second, also writen ss 440 Hertz (Hz). The uble

shows the frequencies.

ch ofthe cight A-nates on a pano,

[T — | N R R |
[Frequency )| 75 | I R BT T Y |
Show that thereltionship e A-motes on a piano and their

frequencies can be modelled using exponential

Firs, graph th relation,
Piano &-note Frequency

growth,

Neither thefirst nor the second diffrencesare constant, s the reat
s neither linear nor quadratic. | -

betwveen the A-notes n a piano and thei frequi

MHR . Chapter7

66 MHR - Chaprer2

y-values are all equal. Therefore the relationship

sencis s exponentil,

For help with question 1, refe to Example 1.
1+ In 2 probabiliy experiment, 15 out of 50 trials were successl,

# Determine the experimentl probabilty o a successl ria

Express your answer 53 a fraction.
and asa decimal.

in lowest terms, a a percent,

) Write the probability of an unsuccessful tialas a fraction i lowest.
terms. Explain how you got your answer,

2 Two six-sided dice were rolled 20 times. Doubles were rolled four
times Determine the experimental probabily of olling doubles

Express your answer as  fraction in
asa decimal

lowest terins, as a percent, and

3 coin s 0sged 30 times. The xperimental probabilyof urning

up heads was 2,
© 5

) How many times did th coin turn up heads?

B How many times did it turm up ti

9 Wt was the cxpermentl bty o
ity of L g p i
Descrb o dflrent methods o inding i s

For help with question 4,refer to Example 2.

4 Two coins were tossed a total of 200 times,

‘The results are shown in the graph.
Find the experimental probabilty for
cach event.

a) two heads

b one head

A twoails

. Refe to the graph i question 4,

compare? Explain your reasoning,
B What are the two diferent outcom,
“one head"?

oo Cons Tossed
RreEarIa.]
I3t

) How do you think the bars for two heads and two tails should

es that resultin the event

@ Based on the information in the graph, what fraction of the
time would you expect the vent “one head”?
@ Use your answers o parts a) and b) to determine what raction

of the time you would expect o go

HH and TT.

o These are more challenging and thought-provoking questions.

o Some Extend questions may require integration of skills from other areas.

Key Concepts

* Arelaton of th form y = b, where b.> 0and b # 1, i xponentl,
* Ifb > 1, movinglft 0 right the graphinceases very siowy for negative

amost horizontal o the eft and vy steepon the g

#110.<b < 1, movin et t ight, the raph decreasesvery apily for
egative xalues and decreases mor slowly for positve -vatues The
9raph s imost horzontal o the ight and vry steep on the et

* The interceptis 1 and there s no xintercept.
* The growth o decay factor s the base of the power, b,

Discuss the Concepts
1. The gaph of an exponenta retation does ot have an xintercept.
Explain why, using the graph from Example 3
D2 Compare the graphs ofy = x?andyy = 2*in Example 3, Describe
s 10 the value ofy for
2 positive number to a negative number,

74 Expanential Relatons - MHR 389

G- Sam tossed a coin 10 imes and heads turned up nine times,
) Express the experimental probabilty of turning up heads as

apercent.
B s the experimental probabilty what you expected? Explin,

7. ACaight bl fcony, bt of bl s e mor ha 5
ofthebulbsina sampl ke o he b v e,
0240l are st nd g et il
are defcive il he b
rejected? Show your caleulations. h
3 batch o 0D b, xactly 10 e defectve A sampic o
200bulbs rom he bt of 1000 e Doy e
[E TN ——
10 e btch of bl 15 f e b s v,
P
ofthe bl s e s possil ht e ot e o
e Exlainyour rssomg

& In Invesigate 1 two tles were taken from a bag containing 10 tles,

12 times out of 2. Is cach statemen truc o fls? Explin,

) The experimental probabilty of drawing evens is .

) The event evens was more likelythan the event ods.

ChapterProblam 3. A Ministy of Natural Resources mployce caught and tagged 100 fish
in @ smalllake. Two weeks later, 100 fish were caught, 10 of which had
previously been tagged.

2 Estimate the umber o fish i th ake.Explin your reasoning
0

Your estimate and a lassmate’,

10. Refer 10 Investigate 1. Collct the resuls rom all st
number of odds

your class

#) Does there seem to be a pattern? Is the percent of evens 50%,
greater than 50%,or less than 50%° |

) Simulate this problem using technology. Compare the class
results with the results you found from your simulation

itereey Comnect 1. Refer t0 question 10. Exphain why the probabilty of evens i ess:

than 50%. In your explanation, give the probabiltyss  fraction,

21 Probabilty xperiments + MHR 67
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Example2 | Use Technology to Find the Mean and Median

Technology
Scientific calculators are useful for many sections. Key-stroke sequences

are provided for techniques that may be new to you.

o A TI-83 Plus or TI-84 Plus graphing calculator is useful for some -
sections, particularly for data analysis and for graphing relations.

TechnologyTip
TheTias Press CEL)MEM] 4 (&80 to clear the list.

« Press G IQUIT] o return to the caletatorsercen

- P CE LIS St MATH S mean

* e CoRiL Pross 0 R T mea ofhe dsn i L1 i

» Press GG [LIST]. Select MATH 4: median(.

+ Press G [L1. ress “The median
= 0 @D The median o the data n st L1 15

Method 2: Usea Spreadsheat

+ Open Microsofi® Exel Enter the data i cells Al to

St all 1S o et e, sl o,

*+ Change the ategory o Statistical, and slect AVERAGE, $ulect OK.
Selectand drag he mouse from cell A tocell A17.Select OK. The
mean vill ppear.

+ Selecton cell A19. From the Insert men, slect Function

*+ Changethe category o Statistical, and slect MEDIAN Seloct O,
Click and drag the mouse from cell A tocell A17,Scct OK The
median il appear,

132 MHR - Chapters

o The Geometer’s Sketchpad® is used in several sections for investigating
concepts related to measurement and geometry. Alternative steps for S I er———

Use The

doing investigations using pencil and paper are provided for those

Curved edgesare represented by arcs of circlesin sometric

who may not have access to this computer software.
B T

Press the button Isometric verti

o Spreadsheet software and Fathom™ are used in the Statistics chapter. s
i s s e

* Skt he e o, Skt Are Through's
Clct Ar Through s Poits o e
Comtruct men. Dra the e sy e g oo s
o s il e

T mor e The, it Sgment ol o s

of the cylinder, as shown. o i et

Technology Tip
he

Note:
on paper using compasses and a ruler.

312 MHR - Chapeers

Example 2

Evaluate. Round your answers o four decimal places

The Technology Appendix, on pages 514-549, provides detailed

instructions for some basic functions of the technology tools used in the
text. The Appendix will be helpful to anyone who has not used these tools A

before.

D=1 @ Em

Technology Tip
This margin feature provides helpful hints or alternative strategies for
working with the specific tools shown in a solution.

Find he s of A fcos A = 0679, Round
‘nearest tenth of a degree. i oo e

ZA s approximately 47,2,

-1 Revisi the rimary Trigonometic Ratos + MHR 9
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Assessment

Discuss the Concepts

« These questions provide an opportunity to assess your understanding
of the key concepts before proceeding to use your skills in the Practise,

Apply, and Extend questions.

« Through this discussion you can identify any concepts or areas you

need to study further.

Special Apply questions:

+ Questions with the Chapter Problem descriptor are related to the

Chapter Problem.

o The last Apply question of some sections provides an opportunity

to demonstrate your knowledge and understanding, and your ability

to apply, think, and communicate what you have learned.

Achievement Check questions occur every two or three sections and
are designed to assess learning of the key concepts of those few sections.

Practice Test

Each chapter ends with a Practice Test.
Most tests include some multiple-
choice questions. Practising this type
of question will help you prepare for
college entrance tests.

Chapter Problem Wrap-Up

This summary problem occurs at the
end of the Practice Test. The Chapter
Problem Wrap-Up may be assigned as
a project.

Tasks

Tasks are presented at the end of
chapters 3, 5, and 9. These are more
involved problems that require you
to use several concepts from the
preceding chapters. Each task has
multi-part questions and will take
at least 20 min to complete.

. Practice Test

1. Copy and complete the diagram.
Name the

4 Anairplane flying at an alitude of 2600 m

associated with ZB, as adjacent,
opposite,or hypotenuse.

A nearest tenth of a degree.

@

. Solve AABC,
A

35|
CEmon

- A golfer it her tee shot so that it landed

about 7 yd behind a 40-ft tall ine tree as

shown. She decided to take her second

shot and hoped the ball would make it

over the top of the tree. She used her lob

wedge and hit the ball, sending it upweard

atan angle of 60°, Was she abl toclear oA

aitport runvay
48k away: Calculate the airplane’s angle
of descent. Round your answer to the

P of the tree? ion.

the height of the tree. She walks 50 m from
the tree and measures an angle of 40° to
the top of the tree. How tal is the tree?

Road to the Stanley Cup

Making the play-off is just the first ste
e fist step to winning the Stanley Cup. Teams
must play up 10 four best-of-seven rounds in the play-off. You willsimulate the
the p he To

In a best-of-seven series,the first team to win f
. » the fiestteam to win four games advances to the next
found: The tem with the bettr record during the regularseason gty the
home-ice advantage for games 1,2, 5, and 7,
‘Work in groups of four o collect and display the data.
N

gy o, .
ndom st he o, e et e
last four digits of your student number et

umberoryourphon mumber) s
e \d. Pr I o ’P

I
Press (B Type | ) 1037, Press Gz, You now have scven

random numbers from 1 to 10,
Suppose the
regular season. The Leafs have a 50% chay
40% chance of winning an away game,
For an away game (games 1,2, 5, and 7);
« Ifthe numbers 1,2, ppear, the Leafs win their game,

< Ifthe numbers 56,7, 8,9, or 10 apear;the Leas lose thlr game.

lightly better
ince of winning a home game and a

Fora home game (games

. 0F 5, appear,the Leafs win their game.
89,0 10 appear,the Leats lose their game.
‘Consider the random numbers in the screen capture.
112114 8 8) means the Leafs win in 4 games
#1510 6 4 12 2} means the Leafs win in 7 games,
+199794'9 5} means the Leafslos in 4 games,
#1339 12 3 7) means the Leafs win in  games

ice that it may not take all.

«Ifthe number 6, 7,

2

Make
atable to record your result. For each simulation, note if the Leafs win or
Lose, and the number of games that it takes,

162 MHR - Chapter s

An environmental scentist wants to know

Discuss the Concepts

D1 How can you use the table o vlues for  relation to determine if
the elaion s inear or quacratie?

D2 Wite two diferent quadratcelatons Explan why they are quodratic.

41 Modeling With Quadrati Relatons « MHR 173

ment Chack
1. The hre sages ofa rathlon ol swimming,eycing, and
running i hat order. The distancesforeach stage cn sy Fora
riahlon held in Halicach year, competiorsswim sceos o
ey cyele 180.2 kim,and run 42.2 ki Inth digram, S she sy
ofthesvimand Fs the s oftheswim. 4 surseyo st pot .

ocean bay:
) Find the distance the athletes swin in the Hawaiian triathlon.
) What s the tota distance of the race?

9 What assumptions have you made?

F

s
s2kn)
2N g Kk
¥

50 MHR - Chapter 1

Chapter Problem Wrap-Up
Tho expeciton team s ou fromthe

ary
of qalut on a course 5° and

3t 2 km/h o 8 h. Not knowing their
position,they radiosd for help,

travelled by the team. Include.
distances and anglo directons.

B Determine the shortest dstanco
and direction a rescuo team from
Iqalit would have to travel o
reach the team.

7. Solve AABC.
A

e, :Ejus m A
- I Smi E'“'"
& While on a camping trip, Clare hung N ©

her food bag up to keep it away f
itaway from
T 10, a) Explain why it is possible o solve a
e s 6 m above h

9. Determine the measures of ZA, £8,

T

ofa62-ml, two : &
e et o o are givn. Isthis the best method?
and 4 m apart. What angle id the rope L/

" i arightriangle
o using the cosine lae? Exphn.

3. Record the data from each group of students in a
Reondthe tally sheet 0 find the

.

aph imes.

of
Graph the data

. L

Calculat the mean, the median, and the mode mumber of games. Which

measure of central tendency makes the most sense or this data?

6. What predictions could
on your simulation?

7 biliy of s

bout the

simulation? Justfy your answer,

Tosk Road 0 the Stanley Cup + MHR 163
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Chapter Review
o This feature appears at the end of

4 Two dice are rolled. Find the probability
that the sum of the numbers is

1. In Tints coffee shop, a study was done an o1
0 see how many people buy coffee

2.1 Probability Experiments, 7. The figure shows  unique dartbord, 24 Interpret Information Involving
60-67 Probabilty, pages 86-93

10. A basketball player made 40 out of

each chapter. .
By working through these questions,

you will identify areas where you

may need more review or study

Cumulative Review

o A cumulative review occurs at the
end of chapters 3, 6, and 9. These
questions allow you to review
concepts you learned in the chapters
since the last cumulative review.

o A course review follows chapter 9.
You can use this to help prepare

X MHR ¢ ATour of Your Textbook

and a doughnut. OF 160 people who
‘came in one day, 60 bought coffee and
adoughnut. The rest bought coffee or
a doughnut, Find the experimental

a2,3,0r4
o greater than 1

@ amultiple of 3

0 greater than 3

- Matthew has black socks, white socks,
blue jeans, dress pants,a red shirt, a

buy both coffee and a doughnut,
) as afraction in lowest terms
b asa percent
9 asa decimal

ida Tshirt,
) Drawa tree diagram showing his
choices for socks, pants, and shirt,
b1 Find the probabilit that Matthew
selectsat random

chips from the production line and found

them all t be working properly.

#) Does this mean the chips are likely all
working properly? Explain,

) How could the company do better
quality control?

plus two jokers,find th

) white socks and not the T-shirt

2.3 Compare Experimental and

Theoretical Probabilities,
Pages 76-85

- Two dice were rolled 20 times. Doubles

were olled five times.

b Ifyou 2

ach event. Express each answer as a
fraction in lowest terms

) ared card

B a black face card

Qanace,2,0r3

@ a red card that is not a face card

Chapters 1 to 9

Chapter 1: Trigonometry
1. Salve cach right tiangl.

a8y wox
§ Ngem
. 5
™
»

2. A fisherman wanis to make sure his
boat is anchored safely. e knows that
the angle of depression the anchor cable
‘makes with the horizontal when the boat
s anchored should be lss than 12° to be
safe. The boat is 100 m above the seabed
and the anchor cable is 440 m long, Is the
fisherman safel anchored? Explin.

3. Solve each triangl.

4. A square tarpaulin with a side length
06 mis secured by rope to create a.
‘makeshif tent. The sides of the tarp meet
atan angle of 80°as shown, I the sun

0 more
times, would you expect five doubles
again? Explain.

9 I youseere o rollthe dice 20 times,
how many doubles would you
theoretically expect? Justify your
answer.

Review

5 Which formula should you use to solve
cach trianglet

N s L

6 Refer to question 5. Solve the triangles

Chapter 2: Probability
7. A customer service call centre manager
decides to start a new training program
for her employees if more than 29 of
their callersin one day are dissatisfcd

the training progeam? Fxplain your
reasoning,

1360 callers were surveyed and 12
were dissatisfed, would the manager

does the tarp provde, o the nearest
square metre?

e your
caleulations to justfy your answer.
9 The manager decides to repeat the
survey the next day. IF 33 out of
1000 callers are unsatisfied, and the
manager only surveys 100, do you
expect she willind the same results
asin part b)? Explain your reasoning,

N
i

) Fora randomly thrown dart, what is

50 free throws in last week's games.
) Find the player’ free-throw
percentage.
B Ifthe player averages cight free throws
per game, how many of them should
h

the theoretical probability of landing

on red? Explain y

) During a game of darts, 32 out of
401anded on red. Determine the
experimental probabilty of anding
onred,

1. The school council at Jackson Secondary

School surveyed the students o help.
select a new football team mascot, The

Tt
before dOil’lg the Practice Test. St ':.’;E:lh“}iampud e b o pone

one point for landing on white, How
‘might this explain the difference
between experimental and theoretical
probability?

8. You perform the command

randlng(1,

a) Describe what il happen.

B Johnson Secondary School has

. ) Howw many 25 would you expect o
22 Theoretical Probabilty, 2 Find theexperimental probabiltyof ey 2 would an cagl as their msscot, 30 thase

pages 65.78 ollng double. Express your answer f:ﬂ::“::é‘"* suls? Explain your atJackson Secondary who chose
3. Froma standard deck of 52 playing cards asapercent. an eagle are asked o vote for

3 o
graphing calculator.

linstead. What is
the probabilty that a person who

l Pp

b 1f you performed this command 20
times, how many of the results would
You expect between 0.2 and 0,72

Explain your reasoning,

8 A hockey team is abi

i for an eagle will
nowvote for a bear?

award ata banquet. There are 18 players
on the team; 2 goalies, 6 defencemen,
and 10 forwards. A player is randomly
selected beh

0.
f 10 collsions involve drivers who are
drowsy, usinga cell phone, o distracted.
In one year, 1% of licensed drivers are

the team,

) Find the probabiliy that the player
selected i a defenceman, Express your
answer s a raction in lowest terms,

b) Find the probability that the player
selected is a goalic or a forward,
Express your answer as. fraction in
lowest terms. Suggest two possible
‘methods for inding the probability.

9 Ifyou know for certain that the
player selected is not a goali, find the
probabiliy that it s a defenceman,
Express your answer as a decimal,

involved in a col;

) Whatis the probability that a driver
involved in a collision was not drowsy;
using a cell phone, or distracted?
Express your answer as a fraction in
lowest terms.

B) What percent of drivers are not
involved in a collsion in one year?

@ In one year, what percent of all
driversare involved in a collsion and
are drowsy; using a cel phone, or
distracted at the time?

@ In one year, what percent of all drivers
will be involved in a collsion and will

inlowest terms

) How does this compare to the
thearetical probability?

9 Ifthe dice were rolled 40 more times,
would an even sum turn up more:
frequently to “make up? for the
previous rlls? Explain.

@ Explain how you could use the
randInt(1,2,40) command to simulate
this experiment. Why does this work?

Il phone, or
N A " 15mm, 1 ‘with their service, 9. Whe P
i 1 As 18mm @) The manager surveys 340, cullel? and obtained 10 times,

for a final examination. LA, Y sty o e s

each survey. Explain your choice.

) Ms. Donnelly wans o know what
speakers would be the most interesting
for career day.

) Alibrarian wants to know who is the
most popular author.

@ Byung wanis to know how much
Ontario college students pay for first-
year tiion.

@ Lynn wants to know what her classmates

did over the summer holidays,




Other Features

The Mathematical Process

Seven mathematical processes that are integral to learning mathematics:
o problem solving
o reasoning and proving

Reasoning-and Proving

. reﬂecting Representing Selecting Tools
o selecting tools and computational strategies Problem Solving
e connecting Connecting Reflecting

o representing
e communicating

Communicating

The processes are interconnected and are used throughout the course. Some
exercises are flagged with a mathematical processes graphic to remind you
which of the processes are involved in solving the problem.

Math Connect

This margin feature points out connections
among topics in the course or provides extra
information related to an example. 1knot =1.852km/h

Literacy Connect

This margin feature provides
tips to help you read and
interpret problems.

Risk is the
uncertainty or the
likelihood that an
investment will
decrease in value.

Internet Links

In some questions, it is suggested that you use the Internet to help solve the
problem or to research or collect information. Some direct links are provided
via our Web site www.mcgrawhill.ca/links/foundations11.

Back Matter

Answers

Complete answers are provided on pages 550-587 for all questions in each
Prerequisite Skills, numbered section, Chapter Review, Practice Test, and cumulative
review. Answers for the Investigate, Discuss the Concepts, and Achievement Check
questions are provided in Foundations for College Mathematics 11 Teacher’s Resource.

Glossary

A complete illustrated glossary is included on pages 588-594. It includes all the key
terms of the text, as well as other mathematical terms.

Index
A general index is included on pages 595-597.
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