Using Nelson Mathematics 11

Managing the Use of One Resource for Two Courses

Nelson Mathematics 11 clearly identifies lesson and chapters specifically intended for students in the
Functions and Relations, Grade 11, University Preparation (MCR3U).

The Teacher Resource provides separate timing suggestions for the Functions course and the Functions
and Relations course. Each chapter in the Teacher Resource begins with recommends for managing the
chapter for each course. The Teacher Resource chapter also analyzes how expectations that are common
to the two courses can be interpreted appropriately. Questions more appropriate for one course rather than
the other are identified within the support for each text lesson.

Modular Organization of Nelson Mathematics 11

The modular organization of Nelson Mathematics 11 allows teachers flexibility in sequencing the course
according to personal preferences and school resources. For example, in schools where access to
technology is limited, it is possible to have some classes use the computers or calculators for the
sequences and series chapters while other classes work on the functions chapters.

 The chapters in Part 1 (Chapter 1: Patterns of Growth: Sequences and Chapter 2: Series and Financial
Applications) are independent of the other chapters in the text and are not required as prerequisites for
any of the other chapters. They should be presented in order, but may be used at any point during a
term or school year.

» Chapter 3: Introducing Functions, as it name suggests, introduces functions and function notation. It
must be completed before working on chapters 4 through 7.

* The conics work in Chapter 7U: Investigating Loci and Conics may be woven throughout the course or
can be taught as a single unit and may be approached as a teacher-led unit, as an independent study unit
or as a blend of each.

» Chapter 4: Quadratic Functions and Rational Expressions may be presented at any time after Chapter
3 is completed.

* As long as Chapter 5: Modelling Periodic Functions is completed first, the work of Chapter 5 and
Chapter 6: Extending Skills with Trigonometry may be split within a course.
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Nelson Mathematics 11 — Special Features
Review of Essential Skills and Knowledge — Part 1,

Part 2, Part 3, and Part 4 Review of Essential Skills and Knowledge —Part 1
A Review of Essential Skills and Knowledge introduces each . . ..
two-chapter module, providing a brief review of the concepts and Financial Appllcuhon.s of
skills from grades 9 and 10 that are relevant to the chapters. Seqﬂemes and Series
Rather than teaching the material as a unit, it is intended that Patten Recognition
teachers will use it as needed for review purposes. Answers to all e g g s
questions are in the text. N T e () -
You could use the Review of Essential Skills and Knowledge as: o [ 0w
» areplacement or supplement to teacher-prepared review pages. o —
+ areview assignment before starting a chapter. e nﬂ &, 5
* material to share with grade 9 and 10 mathematics teachers to B o]
identify essential learning. si“f'u ‘: )
Cumulative Review Tests follow each strand module. The test
and answers allow students to assess their understanding of SR o 1 R RN
concepts and mastery of skills dealt with in the modules. The ‘ mo
questions generally provide an opportunity for students to = —
demonstrate a level of performance that matches the provincial R or s s ot 11

standards for the related expectations.

Cumulative Review Tests (not shown)

In addition to having students use Cumulative Review Tests for their own review, you could:

* have students prepare “perfect” solutions that can be shared with the class.

« score student solutions using the generic rubrics for Knowledge and Understanding; Communication;
Application; and Thinking, Inquiry Problem Solving in the Teacher Resource.

* have students hand in their complete solutions to be graded.

* have students prepare similar questions with full solutions and grade these.

Performance Tasks

There are four sets of Performance Tasks in Nelson

Mathematics 11: one set following each strand module. The ks
Performance Tasks are designed to elicit higher levels of ancinl Anlications of Sequences and Serie
achievement but are sufficiently open-ended to permit all

. Eulldlng a Pyramid
uare pyramid using sugar cubes. Build the model so that it has
. Suppose you were to continue to build the model:

students to make some progress toward a solution. Some tasks
in each section should require only one class for completion.
The remaining tasks are intended to encourage students to
conduct research or inquiry investigations that may require

roblem and create
ed ar the algebrai
Use

more than one class and additional work outside of class time. s e g polin f
e s et L%
To use the Performance Tasks, you could: I L 155 s
(a) Suppose the population rate continued to grow at 1.5% per year. Create an
. algebraic model that relates the population, P, to the number of years, 1,
* assign tasks to students or allow them to select a task. dher 190 "

* have students include their work on these tasks as part of a T e e i o
portfoho, ) Al;:unn.mml into .u:mm‘h "
. icture Is Worth a Thousan lords
. have Students Work 1n teams on more dlfﬁcult tasks and ::t::mpsf picture could hel ‘\umgum.\lh(:u\)[}\d d‘u‘]l.\:] ;mﬁ e that you are a
prepare a “Math Fair” display, seminar, poster display, or Lf,‘ili’ni",ifﬂﬁZi;'?flit’f“L’KE‘Q.II(L?.%“,ll“’.ii‘f;‘I:J.‘?Tiﬁl‘lS.I‘;‘iif“f&i‘l&“‘
k changing payment periods md\\nglhs of amortizasion y decide 0 ook ac
written report. B e s P g o s
* use a shorter duration task as a challenging one-question test
in class.
PERFORMANCE TASKS FOR PART 1: FINANCIAL APPLICATIONS OF SEQUENCES AND S ERIES 207
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Technology Lessons

Technology lessons offer direct instruction on the use of the
TI-83 Plus graphing calculator. These lessons occur before the
concept lesson in which the technology is applied, and include
keystrokes and command sequences supported by visuals of
calculator screens and computer displays.

The Teacher Resource provides suggestions for managing the
lesson, timing estimates, and the answers to the Practice
questions. It also alerts teachers to potential difficulties
students might encounter and suggests strategies for avoiding
these and intervening if they occur.

When using Technology lessons, you could:

* use them as worksheets in class to develop skills with the
technology when they are first introduced in the course.

« refer students to the Technology Index if they need to find
the Technology Lesson that provides instruction on an
operation presented earlier in the textbook.

« refer students to the Technology Appendix if they need
support for a skill they learned previously in grades 9 or 10.

Exploration Lessons

Exploration lessons provide a short, optional activity designed
to set the stage for the concept development lesson that
follows. The Teacher Resource provides complete support for
these lessons including timing estimates, materials lists,
background notes, and discussions, management and
technology suggestions, and detailed notes supporting each
step in the Think, Do, Discuss .

When using Exploration lessons, you could:
* use the lesson as a worksheet in class to carry out an activity
before starting the lesson that follows.

* use the lesson to form a part of your own lesson plan
(teacher-led demonstration, whole-class instruction).

* assign students the work of the lesson as homework before
the class in which the following concept lesson is presented.

XXVi

{2 T1-83 Plus Calculator: Generating
the Terms of a Sequence

can create a list from the general term that displays

1] represent 2

ent is 1, because the di

crement — the inci

ch par of tive natural numbers i

raccnjminacnialninlolaliin]

3. Generate the first five terms of the sequence.

Press [ENTER)

Practice 1.2
List the first ten terms of cach sequence.

) 1,=n* © =22

@ 1, =2n+4 ) ,=Van

(¢) r,= —5n—2 ) 1, =(0.5)" @) ¢, = 2(3)" (h) ¢, = n"

Chapren | PATIERNS OF GROWTH: SEQUENCES

Investigating Ways of
Cutting “Vegetables”

Think, Do, Discuss

Method 1

1. @) Take onc picce of paper and cut a chin strip (about 2 cm wide) along the
wideh,

(b) Repear cutting the entirc shet into strips. all of which should be about the
same size.

1.5 INVESTIGATING WAYS OF CUTIING "VEGETABLES”
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Nelson Mathematics 11 — Features of a Chapter

Introduction

The first page of the chapter presents both the mathematical
and real-world context for the content of the chapter as well as
a photograph to motivate the work of the chapter. The page
also includes a short list of the Expectations dealt with,
phrased in student-friendly language.

The Chapter Problem

The Chapter Problem presents a single context within which
most of the concepts in the chapter can be developed.
Questions in the Practise, Apply, Solve sections refer to the
Chapter Problem, guiding students to apply what they have
just learned toward building a complete solution to the
problem.

If you intend to use the Chapter Problem as a feature that can
supplement student notes, you could:

* suggest to students that they reserve a separate section of
their chapter notes for the Chapter Problem so that all of the
work is kept in one place.

* assign the questions as homework and ensure that the
solutions are taken up or presented regularly so students
have a complete and correct set of notes.

* organize students into “homework buddy” pairs or groups in
which students cross-check each other’s work at the
beginning of class.

If you intend to use the Chapter Problem for assessment

purposes, you could:

« distribute the Generic Chapter Problem rubric at the start of
the chapter so students know the expectations in advance.

« take time to discuss your expectations with respect to the
rubric the first time you use it.

* have students place all of their work on the Chapter
Problem in a learning journal or include it as part of a
portfolio.

knapweed

purple loosestrife

®  Dacrerns are fundamental to mathematics.

Ldentifying patterns vill allow you to make accurate
prediciions about the future and o analyze past
i

ps.
For example, in this chapter, you will caleulate
i which grows in a predictable pattern, using

mathematical relationships for
g predictable patcerns

ve relationships

investigate and use arichmeric sequences to solve
problems

investigare and use geomerric sequences 1 solve
problems

solve problems involving simple interest and
compound interest

revisit the laws of exponents and extend them to
include rational exponents

solie exponenial cquations

Connections

The Chapter Problem

Controlling Non-Native Plant Populations

“The first Canadian sectlers brought wich them plants from their native

lands, for example, the lilac. When other non-native plants, seeds,

animals, and birds arc introduced o our natural environment, the

results can be unpredicrable.

Tnvasive or nexious non-native plants ean destroy and disrupt wildlife

habitar, threaten the existence of endangered speciss, and disrupt

migracory bird flight pateerns.

In Oncario, purple loosestrife, which was brought to North America in

the ballases of sailing ships in the nincteenth century, is overtaking

much of the werlands. Knapweed, another non-native plan, is

spreading at an alarming rate through cultivated fields, pastures, and

roadsides. Biologists look for ways to naturally control the rapid growth

of these weeds withous using harmful chemicals and pesticides.

Knapweed Facts

+ Onurio is home to three varieties of knapweed: sporced knapweed,
brown knapweed, and Russian knapweed.

+ It cakes one year for knapweed to germinate, or sprout, and produce seed.

+ Four percent of the seeds in the scedbank, o cache of sceds, germinate
each year. The remaining 96% of the seeds produced by cach plant are
added to the seedbank.

+ About 25% of the secdlings grow to masurity in one year.

+ One knapweed plant produces 1000 sceds per plant.

* Knapweed seeds remain viabl in soil for cighe years.

+ Knapweed plans live for five years.

Source: O

nistry of Agriculture and Food.

Non-Native Plant Problem

Suppose 100 knapweed sceds are accidentally carricd into a ficld on
hikersclohing or shoes. If there are no other factors that will affect
their groweh, then how many knapweed plants and seeds will be
produced in che field over ten years? When will the number of planes
exceed five hundred trillion?

For help with this problem, see pages 25, 35, 50, 82, and 96.

Couzorcs 1 PATTERNS OF GROWTH: SEQUENCES

* monitor student progress by collecting work from students at regular intervals and score it using the
Communication rubric and/or the Knowledge and Understanding rubric.
* have individual students or groups present solutions at regular intervals and score the presentation using
the Communication rubric and/or the Knowledge and Understanding rubric.
« all solutions and answers to the Chapter Problem questions are in the Teacher Resource, not the

Student Text.

NELSON MATHEMATICS 11, TEACHER RESOURCE INTRODUCTION
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The Challenges

The Challenges in each chapter are cumulative assessment
tasks designed to achieve complex sets of expectations. They
are more open-ended than other problems and students are
provided with no direct support. Answers are not in the text.
Before assigning one of the Challenges, you could:

« distribute and discuss the Thinking/Inquiry/Problem Solving,
Application, and Communication rubrics to help students
understand how their work will be scored.

» review the problem-solving model at the start of the text.

« discuss each problem so students can determine the relative
difficulty of each.

 provide time for students to brainstorm ideas for
approaching the problems.

 establish a schedule for the submission of student work.
As the class works through the chapter, you could:

« alert students when they have covered material pertinent to
the work on a Challenge (given in the Teacher Resource).

* spot check student work to ensure all students are making progress.
« ask parents to sign a work log certifying time spent on the task.

Challenge 1

Chess s 4 fascinating game, with a long history.

There are many storics about che origin of chess.

One ancient story suggests that chess was

invented for a wealthy ruler in India. The ruler

was so pleased with the game that he offered the

invencor whatever he wanted as a reward. The

inventor though for awhile and then asked for

grains of wheat, to b given to him as follows:

* one grain on the first square of the chessboard

+ two grains on the second square

+ four grains on the chird square, and so on,
until there were grains of wheat on cach of the
64 squares of che chessboard

For cach successive square, the number of grains

of wheat is double.

1. The mass of a typical wheat grain is

0.0648 g. Calculate the total mass of

wheas for the frsc ten squares.

One tonne (¢) is 1 000 000 g. In 1996,

the total world wheat production was

582 500000 t. At this race, how many

years would it take to fill the chessboard complerely?

N

| od

Research to determine the selling price of 1 ¢ of wheat in coday’s market. Use chis
information to determine the cash value of the inventor’s reward.

Challenge 2
Jane draws a square and shades four corners. One side of each
new square is one-quarter the length of the original square.
Using the corners of the shaded squares Jane draws another
square, and then shades its four corners in the same manner. If
she repeats chis pattern over and over again, what portion of the
original square will be shaded?

2
Web Challenge 2
For a relaced Internet activity, go to www:math.nelson.com.
ConNecTIoNs CHaPTER T 13

* use the specific Challenge rubric to score the work; but do not distribute it in advance since it could

provide too many clues to solving the problem.

* have students submit work, including a written analysis of the problem, an outline of an initial plan,

research findings if required, and the final submission, in stages.

After students have submitted their work, you could:

* post or distribute the specific rubrics and solutions for each Challenge.
* discuss the most difficult components of each problem with the class.
* arrange time to discuss assessment criteria with students and how they can improve.

Getting Ready

These pages include review questions designed to verify that
students have acquired the knowledge and skills needed to
succeed in the chapter. Answers are in the text.

To use the Getting Ready as a diagnostic tool or for review,

you could:

« assign the Getting Ready several days before the beginning
of the chapter so students can seek assistance if needed.

* score student work on the Getting Ready as “sufficient” or
“insufficient” and refer students to the appropriate pages in
the review for the previous chapter or the Review of
Essential Skills and Knowledge for additional practice (you
could ask strong Grade 11 or senior students to act as peer
tutors).

« refer students to earlier grades of The Learning Equation or
Mathtrek if available.

14

Getting Ready

I chis chaprer, you will be working with percents, decimals, rational numbers,
exponents and their laws, lincar and quadratic equations, zeroes of relationships, and
geaphs of relationships. These exercises will help you warm up for the work ahead.

Extend the pattern to determine the nexe
thee numb
@ 3.6.9.12,
(b} 5.6, 8,11,
© L4916,
@ 4.5, .=

(&) =5, —10. =20, ~40. W, W, W

s

®) (-3

@6

® 3"

) (L5
‘

G) 4
@ yE 0 G
2. E h percent as 4 decimal. 6
(a) 45% b) 39%
(o) 8% (d) 3%
(&) 98% ©) 45%
(@ 5:25% (h) 0.5% b if 2= 2000, » = 0.08, and
(i) 1256 ) 1108 =2
3. Bvaluate. (@ PO+ iy if P= 1000, i = 001,
(a) 5% of 20 (b) 18% of 240 and # = 10
(c) 3.6% of 50 (d) 2.1% of 36 () PO+ §)7 if P= 5000, i = 0.02,
(¢) 120% of 80 () 135% of 150 andn=5
(g) 86% of 324 (h) 75% of 60 7. Simplify.
4, Evaluate, [ONCHIED]
I ®) D))
®3-5 © (e
@ -3+ (@ 4= &
s (e} (5329
O-5x L% ) Gy
(@) G

) (-232

& () 20m

G753
[

(octd)?
0] A3

o (5

=

CHsrin | PATTERNS OF GROWTH, SEQUENCES
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Nelson Mathematics 11 — Structure of a Lesson

Concept Lesson with Think, Do, Discuss Questions

Each concept lesson begins with a realistic problem or context
for students to consider. Students seek solutions to the
problem by working through the Think, Do, Discuss questions.
In doing these questions, students carry out the steps of an
activity, reflect on their observations, and engage in a dialogue
with their peers. Students will often hypothesize a relationship
or underlying structure to explain observed results. They form
generalizations from recurring results and patterns and are
subsequently led to more formal representations of the
underlying relationships and structures. By engaging in a
meaningful learning activity—such as a problem context, an
investigation, an exploration, or a directed lesson—students
discover and learn concepts and strategies. This approach
motivates students and encourages them to participate actively
in the learning process.

You could use Think, Do, Discuss questions:

* in class to carry out the activity of the lesson exactly as
developed in the textbook.

* as an independent study assignment for students to complete
on their own.

Arithmetic Sequences

Part 1: The Days of a Month

Hereis a typical calendar for October. Do the dates have any
predictable paccerns?

‘ October

Sunday | Monday | Tuesday [vediesd
|

|
T T T T T T
30 7 n B | w [ s 2

|

-
7 = 3 RN T

|

2. How many terms are in this sequence? Describe the pateern in this sequence,

3. Extend the pactern and write the next five terms of this sequence. (Assume that
the y be more than 31)

4. Determine the firse differences between pairs of consecutive terms of this
. What do you notice? What type of relationship exists between 2 and

5. Graph chis sequence. What is the rate of change benween each pair of
;

6. Determine the general term for this sequence.

7. Write the sequence of dates for all the Tuesdays of the monch.

1.6 ARTHMETIC SEQUENCES.

a1

* as a framework to construct your own lesson plan (some Think, Do, Discuss questions could be used as
written in the text with a teacher-led demonstration or formal lesson to cover some aspects).

Concept Lessons

Some lessons do not have Think, Do, Discuss questions. These
lessons are used to develop a mathematical concept using a
direct instructional technique. Students are presented with a
written exposition of the topic accompanied by several
annotated solved examples. This type of lesson is generally
used to develop a formal notation, an algebraic operation, or to
teach a concept that would otherwise be very difficult or time
consuming to present using a more exploratory approach.
Students intending to go on to university or college level
mathematics will need to develop those skills associated with
reading and learning from a mathematics text as presented in
these lessons.

You could use Concept lessons:

* in class to carry out the activity of the lesson exactly as
developed in the textbook.

* as an independent study assignment for students to complete
on their own.

* as a framework to construct your own lesson plan (part of
the lesson could be used as written in the text with a
teacher-led demonstration or formal lesson to cover the
rest).

NELSON MATHEMATICS 11, TEACHER RESOURCE INTRODUCTION
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PR[] Equivalent Rates and
General Annuities

In previous sections, you have worked with ordinary simple annuities. In an ordinary
simple annuity, the payment interval corresponds to the interest conversion period. In
this section, you will investigate annuities where this is not the case. An annuity
whete the payment interval dacs not correspond 1o the inecrest conversion period is
called a general annuity.

When working through this section, remember to change the decimal mode on the
T1-83 Plus caleulator, as necessary.

Part 1: Equivalent Rates
Tiwa interest rates are said 1o be equivalent if they yield the same amounts at the end
of one year, or at the end of any number of years. The nominal rate of interest is the
annual rate.

Example 1

Supposc that $1 is deposited in an account that carns 10%/a, compounded annually.
Also suppose that another 1 is deposited in another account that carns interest, but
the interest is compounded quarterly. What is the interest rate of the second account
so that the value in cach account at the end of one year is the same?

Solution

Draw a time line to organize the given i

Time  Now
perod |

- rA=510+0.10)

T T L

Let 7 be the quarterly interest rate. Then 4 X i is the nominal interest rate,
compounded quarterly.

One dollar invested at 10%/a, compounded annually, will accumulate ar the end of
one year to $1(1 + 0.10)' = $1.10.

One dollar invested at 47 %/a, compounded quarterly, will accumulate ar the end of
one year to $1(1 + i) = §(1 + )%,

ChasTin 2 SERIES AND FINANGAL APPLICATIONS
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Skill Builder Lessons

Skill Builders lessons present an algebraic or technical skill
directly. Students are shown solved examples in which the
skill is applied and are then given questions on which to
practise the skill.

When using Skill Builder lessons, you could:

* use the lesson as part of your own lesson plan (teacher-led
demonstration, whole-class instruction) using the Practise,
Apply, Solve questions for homework.

* have students work through the lesson on their own and
follow up with a quick review in class and a practice session
to verify that students have learned the required skills.

Focus
Key Ideas

The Key Ideas section summarizes the essential concepts and
procedures developed in the lesson. Formal definitions for
terms appear here and are repeated in the Glossary.

Solved Examples

These solved examples represent the full range of questions
students should be able to complete to meet level 3 standards
of performance. The examples are generally presented in order
of difficulty. The solutions for some examples show how to
use technologies such as graphing calculators, digital probes
(CBL, CBR), spreadsheet software, and graphing software.

When using the Focus section, you could:

* have students use it as a resource for their notes on the
lesson.

* use it as a framework for designing a teacher-led review of
the lesson.

* use the Solved Examples in the text or the Teaching
Example in the Teacher Resource as the basis for a Socratic
dialogue with students.

* use the Teaching Example in the Teacher Resource as a quiz
question to assess student understanding before moving on
to the next lesson.

Simplifying Expressions
Involving Exponents TR

Quits often, you may have to apply several laws of exponents to simplify numerical

and algebraic expres: ng cxponents.

| Rute Algebraic Example

I product B x 2=
quotient 56+ 5% = 5¢
powerofapower | BFR=3
power of aproduct | (2% 3)% = 26 x 31
pover of aquotient (3 = &

zero asan exponent | 0= 1

negative exponents | 62 =

= S = (Vap

z
rational exponents 8% - (Vey

The following examples illustrate how to simplify numerical expressions using chese

laws of exponcnts

Example 1

Use the laws of exponents to simplify each expression.

'

!
(@) (42 % 902 (L] "

5 5t
Solution

1
@ (42 x 992 Apply the power of a prodluct law.
1

,
= @7 x (992
=4 x9 Evaluace 9%
=dx81 Evaluate the product.
=324

Apply the power of a power law.

1.10 SIMBLIFYING EXPRESSIONS INVOLVING EXPONERTS

83

Focus 1.7

Key ldeas

+ In s geometric sequence, che rucio of any cerm, excep the first one, to the previous
term, is constant for all pairs of consecutive terms. This constant or commen ratio is
represented by 7:

In the general geometric sequence f, £ fy £y +os 1 fyy o) £ =

-
Here are some examples of geometric sequences. "
4,8,16,32,64, ...,and r= 2
—3,6,-12,24, 48, ..., and r= -2
100, 10, 1,01, 001, ... ,and r = 0.1
3 L1286 . andr=%
* The general term of a geometric sequence is
t=ar !
where 1,is the ith term,

i the firs term, or 4, and
7 is the common ratio.

* Ifr> I, then the terms increase. If 0 < 7 < 1, then the terms decrease.

+ The relionship bewween 2 and 1, of any geometric sequence is nonlinear.

Example 1

For cach sequence,

i. determine if it is arithmetic, geometric, of neither
ecermine the next three terms

I term and use it to determine £,

(a) 4,12, 36, 108, .. (b) 100, 98, 96, 94,

Solution

(2) i Starting with the second term, divide each term. by the term before it.
108

1, %6
Lo %=

=3

This sequence is geometric and has a common ratio of 3.
ii. “To find the next three terms, multply cach new term by the common ratio.
108 X 3 = 324,324 X 3 = 972,and 972 X 3 = 2916

The next three terms are 324, 972, and 2916.

1.7 Geomeraic Sequences

53
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Practise, Apply, Solve

The Practise, Apply, Solve section contains various questions

designed to provide students with the opportunity to Practise, Apply, Solve 1.8
consolidate and apply their learning. ° o
. . . . 1. rL?rCad'fSlumnm\,d?[crmlne ' )
» A-section questions require students to demonstrate basic i e o o comenionpro T
skills, knowledge, and understanding of facts and 2 i o . oot ey 5 v

(;
(1
. . () a deposit ac 4.4%/a, compounded quarterly, for 7 years
relationships. (@)  loan s¢ 64/, componnded mondhl,for 3 years
¢
(

) an investment at 5%/a, compounded annually, for 5 years
£) a deposic ac 8.2%/a, compounded quarterly, for 16 months

* B-section questions prov1d§ practice applyn.lg th_e concepts (8 n invesment a1 4551, compounded semiannually for 42 monchs
and procedures developed in the lesson in situations o e e
designed to elicit a level 3 response.

I

Evaluate to four decimal places.
(@) (1.1)2 (b) (1.05)72 () (1.025)%

(d) (1.002)~% (e) 200(1.04)* ) 5000(1.12)~%
» C-section questions challenge students to generalize 9 G009 00 100000000

. In the formula A = P{1 + #)* what does cach variable represenc?

concepts, relationships, and procedures or apply them to 4 B2 @i @

For cach situation, determine

unfamiliar situations, thus providing an opportunity for i theamount i che st amed

(1) $4000 borrowed for 4 years at 3%/a, compounded annually

Students to perform at 1eVel 3 or leVel 4 (b) $7500 invested for 6 years at 6%/a, compounded monthly

(c) $15 000 borrowed for 5 years at 2.4%/4, compounded quarterly
(d) $28 200 invesced for 10 years at 5.5%/, compounded semiannually

Each Practise, Apply, Solve section has four questions linked (0 5850 Bnancd for 1yt a 3.65%1.compounded dy
. . . (f) $2225 invested for 47 wecks at 5.296/a, compounded weekly
to the categories in the Achievement Chart.

w

>

L4

For cach sicuacion, determine
i the present value of ii. the interest carned on

(a) an investment thac will be worth $5000 in 3 years. The interest rate is 4%/a,

For each of these questions, the Teacher Resource: compounded ancal

(b) an investment that will be worth $13 500 in 4 years. The interest rate is
6%/, compounded monehly,

* describes the link to the Achievement Chart category. (9 o o 11 200 du 5y i s o s compounded s
* suggests how to use the question to gather assessment data.

70 CHAPTER 1 PATTERNS OF GROWTH: SEQUENCES

* describes a possible level 3 response or solution related to
the question.

The last question in every B-section is a Check Your Understanding question. For this question students
reflect on what they learned in the lesson and summarize their understanding of the key ideas in writing.
The Teacher Resource has a sample solution and suggestions for management.

Answers are in the student text. Full solutions to Practise, Apply, Solve problems are in the Solutions
Manual.

When using the Practise, Apply, Solve section, students could:

» submit work on the identified questions on a regular basis.

* present solutions to identified questions for class discussion.

* prepare solutions for Application or Thinking, Inquiry, Problem Solving questions in small groups.
* include their work on identified questions in a portfolio.

* maintain separate notes for Check Your Understanding answers.

* maintain a problem solving journal for work and commentary on Application or Thinking, Inquiry,
Problem Solving questions.

Other Features of a Lesson (nhot shown)

Did You Know?

Did You Know? features present a fact, statistic, or mathematical relationship designed to catch the
interest of students and motivate further inquiry.

People of Mathematics

These brief biographies describe women and men who have made contributions to the world and work of
mathematics.
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Nelson Mathematics 11 — Chapter Review

Check Your Understanding

This page of leading questions encourages students to review
and reflect on the essential ideas of the chapter. Students
could use these pages to assess their cumulative
understanding of the work of the chapter, structure a set of
review notes, or verify the completeness of their notes.

In addition to students working through Check Your
Understanding as part of their own review, they could:

» work through the questions without their notes and then
correct their responses using their notes and textbook as
references.

* use the questions as a checklist for determining the level of
completeness of their notes.

 reorganize their notes using the questions as a guide.

* in small groups, each responsible for a subset of the
questions, cooperatively develop complete responses to be
shared with the class as a whole.

 submit the questions separately or include them as part of a
portfolio.

Review Organized by Lessons

The Check Your Understanding section is followed by a
chapter Review and Practice organized by lesson. The review
questions of each section revisit the key ideas and concepts.
These questions are followed by several additional practice
question. Answers to all questions are in the text.

Chapter Summary (not shown)

The Chapter Summary is a synthesis of the work of the
chapter.

Chapter 1 Review

1. Must a sequence have a recognizable patcern? Explain
2. Can any sequence be represented by a formula or by a general term?
3. Explain why the set of nacural numbers is used in the general term of a sequence
8, How do you decide whether  list of numbers represents an arithmetie sequence
or a geometric sequence? Use examples in your explanation.
5. In any arithmetic sequence,
(&) what i truc about the rate of change berween consecutive terms of the
sequence?

(b} what type of relationship exists becween and 1,2

In any geometric sequence,
(a) what is true about che rate of change between consccutive terms of the
sequence?

(b} what type of relacionship wxists berween 7 and 4,7

Write the recursive formula for
(@) any arithmetic sequence (b) any geomerric sequence

Explain why an investment of $1000 will be worth more in ten years if the
intercst is compounded annually, but is not simple.

. What is the difference between the amount of an investment and the present
value of an investment? Use an example in your explanation.

0. In your own words, define che sch root of a number a. Express the n1th root of
 using cxponents. 3
. Without using a caleulacor, evaluate 25 * using two different methods, Veify
both answers by using a calculator.

1

12. List and describe che steps for simplifying the expression (3] (%)™

13. How can you decide whether an exponential equation should be solved
algebraically or by graphing?

14, Solve (3% 1) = 486 algebraically. Verify your answer by solving this equation
using graphing technology.

CHAPTER 1 REVIEW 97

Review and Practice

1.1 Exploring Patterns and Sequences

. What is a sequence? What is a term in a sequence? Use examples o illuserace
your answers.

~

. What is the general term of a sequence? How can you use the general term to
generate the terms of a sequence?

3. Deseribe a situation that could be represented by
() o finite sequence {b) an infinite sequence
4, Determine the first five terms of each sequence. Start with 7 = 1
(a) r,=dn+1 () t,=22—2n () g,=3"""
@ ,=-32+2 @ p=Qr+D2n—1 () 5= %
5, Graph the first six terms of each sequence in question 4.
6. Determine the general term of each sequence.
@ 27,1217, (b) 30,24,18,12, ... (9 9,27,31,243, ..
5555 2345
@355 5% (© 2,5.10.17, ... ® 555

7. A car's purchase price is $24 000, At the end of cach year, the value of the car is
three-quarcers of the value ac the beginning of the year.
(&) Write the first four terms of the sequence of the car's value at the end of cach
year.
(b) Derermine the general term of this sequence.

(c) Find the value of the car at the end of the seventh year.

1.2-1.3U Sequences and Recursive Formulas

8. Compare how 1o generate the terms of a sequence from a recursive formula and
from the general term of a sequence

9. A rccursive formula consists of two parts. Describe them,

10. Write the first five terms of each sequence.

@ h=75=(,_)=10 ) = =3,4,=5(,_,)+6
© f==41,=(,_) X2 ) 4 =31,=4(,_)R-2
98 CHAPTER 1 PATTERNS OF GROWTH: SEQUENCES.
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Chapter Review Test

The Chapter Review Test is a comprehensive summary
assessment opportunity for students. Students are encouraged
to use this test for self-assessment. Four questions in each text
have been linked to the Achievement Chart categories:
Knowledge and Understanding; Communication; Application;
and Thinking, Inquiry Problem Solving. Cues are not provided
to help students identify questions from particular sections
within the chapter because questions often require students to
apply learning from several sections simultaneously. Answers
are in the text. Full solutions are in the Solutions Manual.

In addition to having students use the Chapter Review Test for
their own review and study, you could:

* assign students or small groups to prepare “perfect”
solutions with annotations that can be shared and discussed
in class.

« score student solutions using the generic rubrics included in
the Teacher Resource.

* have students hand in their complete solutions to be graded.

104

N

w

Ead

bl

o

Chapter 1 Review Test

Patterns of Growth: Sequences

i. Determine the first four terms of
cach sequence.
ii. Is cach sequence arithmetic,
geometric, or neither?
@ t,=6n+5
5= 5
©

@5 =515="11.,=3,, 2,

and n= 1

Knowledge and Understanding
Determine the number of terms in each
sequence.
@ =6, —11, ~16,..., ~156
(b) 4,12, 36,..,972
For an arithmetic sequence, £,; = 177
and £, = —207. Find &, 4, and 4,
Evaluate.
@ (3

L
(b) (36 > +8 *)+(127)
Simplify.

1 L
@ 1659 49

—

9°

(B) Gt o) (am =2 = [(am(a)]
Communication: Explain how you can
determine whether a given sequence is
arithmetic or geomerric. Use an example

of cach type of sequence in your
explanation.

CiuapTER 1 PATTERNS OF GROWTH; SEQUENCES

IS

7.

L

Solve.

(@) 2= %) = 64
©) 3 :
Application: Monica drops a rubber ball

from a height of 60 m. After cad
bounce, the height of

T

the ball's bounce is % the height of the
ball's previous bounce. How high does
the ball bounce after the tenth bounce?

Jacques wants to invest now so that he
will have $20 000 in five years for a
down payment on a new car. How much
amust Jacques invest now if the interest
race is 8%fa, compounded semiannually?

. The town of Lancaster is growing at a

rate of 3% cach year. The current
population is 12 400. Determine when
the population will reach 13 250,

. In a small community college lecture

hall, there are 15 rows of seats. For the
first four rows, the number of scats are
14, 18, 22,26, ... . How many seats
dos the last row have?

. Thinking, Inquiry, Problem Solving

Bernic invests $5000 in a savings account
that pays 6.75%/1, compounded
semiannually. Three years lacer, he
deposits another $2000 in the account,
What wil be the balance in the account
ac the end of five years?

* assign students to prepare similar questions with full solutions to become part of an assessment/review

bank and grade these.

Other Features of the Text

Answers

To facilitate student-directed review, practice, study, and self-
assessment, the answers are provided for all Practise, Apply,
Solve questions, Chapter Review and Practice questions,
Chapter Review Tests, and the Cumulative Review Tests. Full
solutions are in the Solutions Manual.

Glossary

All terms defined in the Focus sections appear in the glossary,
along with their commonly accepted definitions.

Index

The Index provides page references for all key terms and
concepts.

Technology Index

The Technology Index helps students locate Technology
lessons specific to the functions of the TI-83 Plus graphing
calculator and The Geometer’s Sketchpad software. This
allows them to review procedures if needed.

Glossary

means

an IV, A means quadanc , §
I cos 015

qua
positiv in quadran IV {C3, all angles e posicive in

Glossasy 703
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Technology Appendix

The Technology Appendix helps students refresh their skills at using the TI-83 Plus graphing calculator
and commonly used spreadsheets introduced in previous grades.

Teacher Resource — Chapter Introduction

Chapter Overview
The first few pages of the Teacher Resource support for each chapter give an overview of the chapter.

Chapter Overview Chart

This chart suggests timing of lessons, lists materials and technology required, and identifies the
Curriculum Expectations addressed in each lesson.

Specific Expectations Chart

This chart identifies the Specific Expectations in the Ontario Curriculum that are addressed by the
chapter.

What “big ideas” should students develop in this chapter?

This list synthesizes the essential skills, important knowledge, and significant concepts addressed in the
chapter. The items are presented in terms of what students should be able to do once they have achieved
the Expectations from the Ontario curriculum addressed by the chapter.

What do students already know about the work of this chapter?

This section lists the skills that students should already have and the concepts they should know from
previous grades. It also includes a list of skills, knowledge, and concepts from this course that are covered
in earlier chapters. This information forms a base from which the development of strategies, techniques,
and procedures can proceed.

Using this Chapter with the Functions and Relations Course and the Functions Course
This item suggests ways to use each lesson appropriately for students in each course.

Connections

Chapter Problem

The Teacher Resource has a blackline master that lists all of the Chapter Problem questions. This can be
used by teachers who assign the Chapter Problem at once rather than have students work on it throughout
the chapter. Since the Chapter Problem has the same role in all chapters, there is a single generic rubric
for assessing student work on problems in the Assessment Section of the Teacher Resource. Answers to
the Chapter Problem questions are in the Teacher Resource but not in the text.

The Challenges

The Teacher Resource prompts the teacher to point out when something relevant to a Challenge has been
covered in class. A sample scoring rubric and a sample solution for each Challenge are provided as
blackline masters at the end of the teaching notes for each chapter.

Also included with the Challenges is a Web Challenge, an online problem that integrates the use of the
Internet and the mathematics of the chapter.
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Getting Ready

This chart correlates the Getting Ready questions to previously learned concepts and procedures.
References to review sections of previous chapters and Review of Essential Skills and Knowledge pages
are provided to support extra practice and remedial intervention.

Assessment Organizer

This page provides an overview of the assessment opportunities available in the chapter:

* Practise, Apply, Solve questions keyed to Achievement Chart categories
* chapter test

* opportunities for student self-assessment

* Performance Tasks

Page references help teachers locate appropriate items in the student text and the associated support
material in the Teacher Resource as they plan assessment for the chapter.

Teacher Resource — Support for Each Lesson

Introduction

A brief synthesis of the main activities of the lesson appears as a list below the number and title of the
section.

» Suggested timing is given for each lesson and each section of the student text. Where appropriate,
different timing estimates reflect the different courses and use or non-use of recommended technology.

* A materials and equipment list identifies technology, print, or other resources or equipment needed for
each section in the lesson.

» Management options offer alternative approaches to the lesson. Teachers can select a strategy that is
suitable for them, recognizing the needs of particular classes or students.

» Teacher intervention suggestions are provided for use with students who do not have the prerequisite
skills and knowledge for the lesson.

* A rationale for using the recommended technology is often provided.

Specific Expectations/Evidence of Learning Chart

The Teacher Resource correlates each lesson with the specific Expectations it addresses. Under
“Evidence of Learning,” the chart gives several examples of student performance that would confirm
whether the Curriculum Expectations have been met.

Think, Do, Discuss

An overview of the activity is provided: a summary of the lesson activities and the problem context of the
lesson. Where appropriate, misconceptions or errors that are likely to occur are highlighted.

» Think, Do, Discuss questions from the student book are reproduced in bold type.

» Anticipated answers to questions are provided.

» The purpose of steps is explained and suggestions for guiding students are clearly stated.

» Suggested responses to some predictable student answers and queries are given.

* Detailed notes support the use of technology, providing “how to” and background information.
* Organizational and management suggestions are given in the margin.

* Where appropriate, blackline masters to support the lessons are provided.

NELSON MATHEMATICS 11, TEACHER RESOURCE INTRODUCTION XXXV



Focus, Key Ideas

The Key Ideas in the student text are reproduced in bold type. Additional background information and
discussion notes are provided.

Examples

Suggestions for discussing the solutions of the solved examples are provided where appropriate.

Teaching Example

An additional fully solved example is provided. Where appropriate, two examples are given, one more
suitable to the Functions course and the other for the Functions and Relations course.

Notes
Throughout each lesson, notes offer the following suggestions and alternative strategies.

* extension ideas

* management suggestions

* technology suggestions

* assessment suggestions

Key words link assessment suggestions to specific categories in the mathematics Achievement Chart or to
Learning Skills.

Practise, Apply, Solve

* Questions correlated to the Achievement Chart are supported by management suggestions for using
them for assessment purposes. Guidelines for identifying performance at the anticipated provincial
standard are also provided.

* Management suggestions and solutions guidelines are provided for the Check Your Understanding
question.

* Full solutions to all questions are provided in the Solutions Manual.

The Chapter Problem and the Challenges

Anticipated answers are given for the Chapter Problem questions following the Practise, Apply, Solve.
Suggestions for monitoring and assessing student progress are given. If appropriate, similar suggestions
are offered for the Challenge.

Blackline Masters

Sometimes teaching notes and suggestions for a lesson include blackline masters that you may wish to
provide for students or use as transparencies. The blackline masters for each chapter are at the end of the
chapter, along with the answers to the Check Your Understanding question, the Chapter Problem questions and
answers, and solutions and rubrics for the Challenges.
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Teacher Resource — Review and Assessment
Chapter Review

Answers to the Chapter Review and Practice questions and the Chapter Review Test questions are in the
student text. Answers for the Check Your Understanding questions are on a blackline master in the
Teacher Resource.

Sample Chapter Tests

The Teacher Resource provides a blackline master version of a sample test for each chapter. Also
included are answers for all questions, full solutions for selected problems and suggestions for scoring
student solutions.

You could use the Sample Chapter Tests as:

« a chapter test.

+ an example of a cumulative chapter test.

« as a model for interpretation of performance standards related to Curriculum Expectations.
Performance Tasks

The Performance Tasks appear in the text in four sets. Some tasks will require one class to complete
while others will take longer. The Teacher Resource provides management suggestions, a full solution or
solution guidelines, a reproducible assessment rubric, and assessment suggestions for each task. In some
cases, there is also an extension suggestion.

Nelson Mathematics 11 — Additional Components
Computerized Test Bank

The Nelson Mathematics 11 Test Bank has over 1750 questions that can be used as a source of extra
practice questions and to build tests for lessons or chapters. Tests can be built by the teacher or randomly
generated. The format allows questions to be added or modified easily. The 45 questions for each lesson
include multiple choice, short answer, and extended answer. In addition, there are 30 end-of-chapter
questions for each lesson that are linked to the Achievement Chart categories Knowledge/Understanding,
Application, Communication, and Thinking/Inquiry/Problem-Solving. Generic rubrics for each category
support assessment of these questions. The Test Bank can be used with Macintosh and Windows
95/98/NT.

Solutions Manual

The Nelson Mathematics 11 Solutions Manual provides full solutions, including art, to all the questions
from the Student Text. Pages from the Solutions Manual may be reproduced for students. An electronic
version of the Solutions Manual on CD-ROM is included in the Teacher Resource.

Nelson Mathematics Teacher Resource CD-ROMs

The Nelson Mathematics 11 Teacher Resource has CD-ROMs with electronic versions of the student text,
Teacher Resource, and Solutions Manual.

Nelson Mathematics Student CD-ROM

The Nelson Mathematics 11 Student CD-ROM includes an electronic version of the student text plus
interactive examples and activities directly associated with examples and exercises in the text book.
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Nelson Mathematics Web Sites

The Nelson Mathematics 11 Web site is located on the Nelson Web site at www.math.nelson.com. The
site is comprised of a Teacher Centre, a Student Centre, a Parent Centre, and an “About the Resources”
section.

The Student Centre includes Web links for most sections of the Student Text that provide additional
information, online tutorials, and interactive examples and activities. There is also a series of Web
activities developed specifically for each chapter.

The Teacher Centre includes the same features as the Student Centre, plus Assessment Support,
Foundation Statements, and frequently asked questions(FAQs).

In addition to these publicly accessed sites, Nelson Mathematics 11 Teacher Resource uses will also have
access to a the online Teacher Resource. Like the CD-ROM that accompanies the print Teacher Resource,
the password-protected online version includes all of the material in the print Teacher Resource, the
Solution Manual, the Student Text, and interactive examples. It also includes links to useful reference
material and to the Nelson Web activities. All of the material is organized according to the sections of the
Student Text, enabling convenient access to the support you will need to prepare for any given lesson.
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