Exercise and Homework Book

AUTHOR REVIEWERS
Antonietta Lenjosek Kirsten Boucher
B.Sc., B.Ed. Durham District School Board

Ottawa Catholic School Board
Barbara Canton

Limestone District School Board

Rob Gleeson

Bluewater District School Board

Bryce Bates

Toronto District School Board

McGraw-Hill
Ryerson

Toronto Montréal Boston Burr Ridge, IL  Dubuque, IA Madison, Wl New York
San Francisco St. Louis Bangkok Bogota Caracas Kuala Lumpur Lisbon London
Madrid Mexico City Milan New Delhi Santiago Seoul Singapore Sydney Taipei



The McGraw-Hill companies

McGraw-Hill
Ryerson

McGraw-Hill Ryerson
Functions 11 Exercise and Homework Book

Copyright © 2009, McGraw-Hill Ryerson Limited, a Subsidiary of The McGraw-Hill
Companies. All rights reserved. No part of this publication may be reproduced or
transmitted in any form or by any means, or stored in a data base or retrieval
system, without the prior written permission of McGraw-Hill Ryerson Limited,

or, in the case of photocopying or other reprographic copying, a license from the
Canadian Copyright Licensing Agency (Access Copyright). For an Access Copyright
licence, visit www.accesscopyright.ca or call toll free to 1-800-893-5777.

Any request for photocopying, recording, taping of this publication shall be
directed in writing to Access Copyright.

ISBN-13: 978-0-07-031875-5
ISBN-10: 0-07-031875-1

http://www.mcgrawhill.ca
1234567890 MP8765432109
Printed and bound in Canada

Care has been taken to trace ownership of copyright material contained in this text.
The publishers will gladly take any information that will enable them to rectify
any reference or credit in subsequent printings.

The Geometer’s Sketchpad®, Key Curriculum Press, 1150 65th Street, Emeryville,
CA 94608, 1-800-995-MATH.

PUBLISHER: Linda Allison

ASSOCIATE PUBLISHER: Kristi Clark

PROJECT MANAGER: Janice Dyer

DEVELOPMENTAL EDITORS: Jackie Lacoursiere, Susan Lishman, Paul McNulty
COPYEDITOR: Linda Jenkins

ANSWER CHECKER: Daniela Spiroska

MANAGER, EDITORIAL SERVICES: Crystal Shortt
SUPERVISING EDITOR: Janie Deneau

EDITORIAL ASSISTANT: Erin Hartley

MANAGER, PRODUCTION SERVICES: Yolanda Pigden
PRODUCTION COORDINATOR: Paula Brown

COVER DESIGN: Michelle Losier

ELECTRONIC PAGE MAKE-UP: Laserwords

COVER IMAGE: © Andrew Kornylak/Getty Images



Contents

OVEIVIBW ...ttt ettt e ettt e e ettt e e ettt eeeeaett e e e e saseeeeeasseeae e ssbeeaeeanseeee e ssseeeeenssaeeeenssaeeeansseeaeensseeaesnnseeasannes v
SYIMDOIS ...t e et e e e et e e e e et e e e e et e e e e e araeeeeataeeeaas vii
FOTIULAS ...t ettt et eet e et e et e e ettt e enbteesebe e e aaeeeateeeenbeeennneeennes viii
Tips fOr SUCCESS 1N MAtN ...eiiiiiiiiiee et e et e e e ettt e e e e sntreeeeennneeeeenseaeens Xvi

Chapter 1 Functions

1.1 Functions, Domain, and RANGE ..........coooviiiiiiiiiiiiiicciiie et e e et e e et a e e e eiveeaeenees 1
1.2 Functions and Function NOTAtION..........ccuiiiiiiiiiieeeiiiieeeeiiee e ettt e e et e e e eeesibaeeeesnnreeeeennreeaeennes 4
1.3 Maximum or Minimum of a Quadratic FUNCHON ............ccccoiiiiiiiiiiii e, 8
1.4 Skills You Need: Working With RadiCals ..........ccccooiiiiiiiiiiiiiiiiiiie e 11
1.5 Solve QUAadratic EQUALIONIS . ......eiitiieiiiieiiie ittt ettt ettt et e e e e e 14
1.6 Determine a Quadratic Equation Given itS ROOS ...........coooiiiiiiiiiiiiiiiiic e 18
1.7 Solve Linear-Quadratic SYSIEIMS. .....c..uviiiiiuiiiieiiiiiieeiiiteeeeeieee e e ettt e e eeitaeeeeeebbeeeesaareeeesanseeeesssseeaenns 21
CRAPLET 1 REVIBW ...ttt ettt ettt e bt e et e ettt e et e e et e eneees 24
Chapter 1 Math COMTEST ...couuiiiiiiiiiiee ittt ee ettt e e e e e e e e etab et e e e e eeeesessaasaaseeaaeeeessssnsssseeeaeeeeaannes 26

Chapter 2 Transformations of Functions

2.1 Functions and Equivalent Algebraic EXPreSSIOnS..........uieiiiiiieeiiiiieeeiiiieeeeiiieeeesiiieeesiieeeeeeereee e 27
2.2 Skills You Need: Operations With Rational EXpressions...........uveevieiieeiiiiiiiiieiieee e 30
2.3 Horizontal and Vertical Translations of FUNCHONS ........cooiiiiiiiiiiiiiiiiieiie e 33
2.4 Reflections Of FUNCLIOMNS .....cceiiiiiieiiiiiie ettt e ettt e e ettt e e e et eeessntsaeeeansnaeeeennsaeaeanns 37
2.5 StretChes Of FUNCHONS ..ooiiiiiiiiiiiiieeeiie ettt ettt e e eetbe e enbeeeenbeeeneseeensee e e 41
2.6 Combinations Of TransSfOTMALIONS ........ecuiiiriiieiiiteiiie et ettt et eeeiaeeebeeeenbeeenbeeenee e e 44
2.7 TNVETSE Of @ FUNCHION ..ottt et e ettt e ettt e e ettt eeeetbaeeeennsaeeeeanssaeeeensaeeeenns 48
CRAPLET 2 REVIEW ....viiiiiiiiii et e e e e e et e e e et e e e e et e e e e ettae e e e eeaaeeeeeeaareeeeeaaeaeeeas 52
Chapter 2 MaAth CONTEST ...eiiiiviiiieiiiiie e ettt e ettt e ettt e e ettt e e eteeeeestbeeeeesatseeeestsseeeesssseeeesssseeeanssseeaanns 54

Chapter 3 Exponential Functions

3.1 The Nature of Exponential GTOWEH ..........ooiiiiiiiiiiiiiiie et 55
3.2 Exponential Decay: Connecting to Negative EXPONEnts .........ccccveiiieiiiiiiiiiiiierieiiiiieeeiieeee e 60
3.3 RaAtiONAl EXPONENLS. ..cciuiiiiiiiiiiiieeeitiie e ettt e eeiiee e e ettt e e esitteeessasseeeeestsaeeesssaeeeeasssseeesssssaessnsssseeennenes 63
3.4 Properties of Exponential FUNCHIONS. ........oiiiiiiiiiiiiiiiee et 66
3.5 Transformations of Exponential FUNCtiONS...........ccocuviiiiiiiiiiiiiiiiic e 71
3.6 Making Connections: Tools and Strategies for Applying Exponential Models............c.c.ceeevvvreennnns 75
CRAPLET 3 REVIEW ....eieeiiiiie ettt et e ettt e e ettt e e e ettt e e ettt e e e e enteaeeeeaaseeeeeennseeeeeasnneaeeanseeeaeens 79
Chapter 3 Math COMESE ....ociuiiiiiiiiiiei ettt ettt e e ettt e e e ettt e e e e sta e e e e etaseeeesetaeeeesanseeeseasseaeaans 81

Functions 11 Exercise and Homework Book « MHR III



Chapter 4 Trigonometry

4.1 SPECIAL ANEIES ...viiiiiiiiii ettt e et e e et e e et e e et e e e e tbt e e e ettt e e e e abaeeeearaaaeas 82
4.2 Co-terminal and Related ANGIES ..........eiiiiiiiiieiiiiie ettt et e e et e e e e sebaeeeeneeaeee s 86
4.3 Reciprocal Trigonometric RAtIOS.......cccuuiiiiiiiieiiiiiiiiiee e e e e e e aae e e e e e e 90
4.4 Problems in TWO DIMENSIONS ....coiuiiiiiieiiiiieiiite it eeiiee ettt ettt e eiee et e et e e ebee e et e e ebeeeenseeeneeeennes 94
4.5 Problems in Three DIMENSIONS. ......ccccuiiiieiiiiieeeeiiieeeeriiteeeeiteeeeesrbteeseebteeeesssreeessssseeesssnseeeesssreeens 97
4.6 TrigonomeEtriC IACIILITIES .....uuvviiiiiieeeeeiiiieiee e e e e e e e e et e e e e e e e e ettt a e e e e e e e e e s enaaasaeeeeaaeeas 101
CRAPLET 4 REVIEW ....eiiiiiiiiiie ettt ettt e e ettt e e e et e e e ettt e e e e etbe e e e e eatbeeeeestaseeeesatsseeesnssseaeeanssseeas 104
Chapter 4 Math COMLEST ....ceiuviiieeiiiiieeeeiiee ettt e e ettt e e e ebteeeesarteeeetsaeeaasssseeeesssseeesssssseeesnssseeeaanssseens 106

Chapter 5 Trigonometric Functions

5.1 Modelling Periodic BEhaVIOUT ..........coiiiiiiiiiiiiiii et e e e e e araeae e 107
5.2 The Sine Function and the Cosine FUNCHON .......coouiiiiiiiiiiiiiiieicec e 111
5.3 Investigate Transformations of Sine and Cosine FUnctions............cccccvvvveiiieieiiiiiiiiieeeeeeeeeeeee, 114
5.4 Graphing and Modelling with y = asin[k(x — d)] + ¢ and y = acos[k(x —d)] + Cecevvrevereeecriecnenn, 119
5.5 Data Collecting and MOAEIING .........ccooiiiiiiiiiiiiieeciiiee ettt e et e et e e e iraeeeensaeee e 122
5.6 Use Sinusoidal Functions to Model Periodic Phenomena Not Involving Angles ..............cc..uu..... 128
CRAPLET 5 REVIEW ....iiiiiiiiiiie ettt e et e e e ettt e e e e e tb e e e e e sttbeeeeestbaeeeesstbeeeeennssaeeeenerseens 132
Chapter 5 Math COMLEST ....cocuuiiiieiiiiieeeeiiiie ettt e e ettt e e e bt e e ettt eeeetbaeeeesssseeeeessseeeessssseeesnssseeeaanssseens 134

Chapter 6 Discrete Functions

6.1 Sequences as DISCIete FUNCHONS ........veiiiiiiiiiiiiiiiice ettt e e et e earee s 135
6.2 ReCUTISIVE PIOCEAUIES. ....c.eeiiiiiieiiie ettt ettt et e ettt e et e et eeneeeenbee e 139
6.3 Pascal’s Triangle and Expanding Binomial POWers.............ccccoiiiiiiiiiiiiiiiiii e 144
6.4 ATTENIMELIC SEQUEIICES ....uvviiiieiiiiie e eeiti e ettt e ettt e e e ettt e e e e ettt e e e e etae e e e e eatreeeeeaaaeeeesatreeeeeeatreeeeeareeeas 147
6.5 GCOMELIIC SEQUETICES .vvvvvreeeiriieeeeirteeeeetrteeeaerreeeaatsreeeassseeeeessseeessssseessssssseeesssssseesssssssessssssseens 150
6.6 ATIENIMELIC SETICS ... .ueiieeiiiiiee ittt e ettt e ettt e e ettt e e e ettt e e e sttt eaeetbeeeeesanbeeeeensaeeeeannseeeesnseeeeeannseeens 153
A € eTe) 1114 g TS § (L USSP P SRR 156
CRAPLET 6 REVIEW ....iiiiiiiiiieieiiiee ettt ettt e e et e e e et e e e e abeeeeestbaeeeesstbeeeeessbsaeeeestsseeeensssaeeesnssseens 159
Chapter 6 Math COMLEST .....eouuiiieeiiiiiee et e ettt et e e e ettt e e e sttt e e e e tbteeeesnebeeeeensaeeeeannseeeeeanseeeeeannreeens 161

Chapter 7 Financial Applications of Sequences and Series

7.1 SIMPIE INEETEST Loeeiiviiiiiieiiiiee ettt e ittt e e ettt e e e ettt e e e e etbeeeeestabeeeeesaabeeeesatsseeeensseeeeanerseens 162
7.2 COMPOUNA TNEETESE ...vieeiiiiieeiiiiieeeeiiiie e ettt e eeta e e eeibaeeeesabteeestsaeeessssseeaesssseeeesnssaeesanssseeeennssseens 166
7.3 PrESENt VAIUC. ....cciiiiiiiiiiiiiiic ettt e e e ettt e e e e e e e e et e e e e e e e e e et b aaaeaaeeaaananns 170
A N 111101 (PRSPPI 173
7.5 Present Value Of an ANNUILY .....viieiiiiieeiiiiiieeeiiie e et e e et eeeeirteeeesstbeeeeesbaeeesssssaeesessssaeeesnssseens 177
CRAPLET 7 REVIEW ...eeiiiiiiiiiiieiee et e ettt e e e e e e et e e e e e e e e e s eattabeeeeeaeeeseesanssaaeeeaeeeaaananes 180
Chapter 7 Math COMESt .....ccvviiiiiiiiii ettt eeet e e ettt e e e etbeeeeesatbeeeeeaaaeeeesatseeeeentseeeeaserseens 182
Practice EXAM .. ..cooiuiiiiiiiiiiie et ettt et e et e et e et e ettt e et e e st e e tteeeteeenareeen 183
AATISWET'S ..o eeiiitee e ettt e ettt e e ettt e e ettt e e ettt eee e sesaeeeeassseee e sss s e e e eant s e e e e ntsa e e e enntsteeeantnaeeeantnseeeeantraeeeennrreens 187

IV MHR -+ Contents 978-0-07-031875-5



Overview

Functions play an important role in many activities, from business and economics to the social, medical,
and physical sciences. McGraw-Hill Ryerson Functions 11 Exercise and Homework Book is designed for
students planning to qualify for college or university. It is designed to complement the McGraw-Hill
Ryerson Functions 11 student book.

Exercise and Homework Book Organization

Chapter 1 distinguishes between functions and relations, including the use of the vertical line test. You
will find the domain and range of functions and relations. You will examine various representations of
functions, including graphical, function notation, mapping notation, and mapping diagrams. You will
identify a variety of methods for determining the minimum and maximum of quadratic functions, and
then apply these functions to solve related real world problems. You will practise the skills required for
work with radicals. You will use the role of the discriminant to determine the number of solutions for
a quadratic equation. You will determine equations of quadratic functions based on their roots and
given information. The chapter ends with solving linear-quadratic systems.

Chapter 2 extends your knowledge of transformations related to quadratic functions (grade 10 math)
to general transformations of key base functions. You will then apply the transformation concepts
established in this chapter to exponential functions in chapter 3 and trigonometric functions in chapter
5. The chapter begins with methods for identifying equivalent algebraic expressions. You will practise
operations with rational expressions, including finding the restrictions on variables. Then, you will
explore transformations of functions, including horizontal and vertical translations, reflections, and
stretches and compressions. You will also examine combinations of transformations. The chapter ends
with determining the inverse of a function graphically and algebraically.

Chapter 3 introduces a new function, the exponential function. The chapter begins by studying
exponential growth in populations and other real-life situations. Then, you will examine exponential
decay in relation to half-life and radioactive materials. These concepts are connected to the meaning
and applications of negative exponents and rational exponents. You will investigate properties and
characteristics of exponential functions, as well as the impact of transformations on the graphs
of exponential functions. The final section of this chapter examines mathematical modelling with
exponential functions, including solving problems using the functions.

Chapter 4 extends your knowledge of trigonometry studied in grade 10. The chapter begins by
identifying special angles and triangles in terms of the unit circle. You will determine exact values of
special angles, co-terminal and related angles, in degree measure, using the primary and reciprocal
trigonometric ratios. The latter part of the chapter focuses on solving a variety of two dimensional and
three dimensional problems involving right triangles and oblique triangles, including the ambiguous
case of the sine law. In the last section of the chapter, you will work on proofs of trigonometric
identities, which require the use of the Pythagorean, quotient, and reciprocal identities.

Chapter 5 applies the concepts from chapter 4 to analyse the graphs of trigonometric functions. In
the first section of the chapter, you will examine mathematical modelling with periodic functions.
Then, you will graph the sine and cosine functions and identify their properties. You will investigate
transformations of the sine and cosine functions and explore mathematical modelling with transformed
functions. In the latter part of the chapter, you will collect data representing periodic behaviour and
determine equations representing a variety of periodic situations. You will then solve related problems,
including those that do not involve angles.

Functions 11 Exercise and Homework Book « MHR V



Chapter 6 introduces discrete functions. The start of this chapter explores sequences as discrete
functions and then examines recursive procedures. You will study Pascal’s triangle and patterns in
Pascal’s triangle, as well as applications of the triangle. You will then explore arithmetic and geometric
sequences and series and solve a variety of problems involving their application.

Chapter 7 relates the concepts of discrete functions from chapter 6 to a focus on financial applications.
The beginning of the chapter identifies and compares simple and compound interest. Then, you will
explore present value, and finally, you will investigate and define ordinary annuities and the present
value of an annuity. Throughout the chapter, you will solve a variety of real-world problems involving
applications of these concepts, both algebraically and using technology.

Study Guide Features

.

Each section begins with Key Concepts that summarize the concepts needed to complete the
exercises.

The sections continue with a worked example that guides you through the skills needed to complete
the exercises.

Exercises are organized into three sections: A (practice), B (connect and apply), and

C (extend and challenge).

A review of all the sections is included at the end of each chapter.

Each chapter includes Math Contest questions that cover the concepts in the chapter, as well as extend
your thinking and combine concepts from previous chapters.

Selected questions in each section are marked by a star that indicates that full worked solutions are
provided at the back of the book. Answers to all other questions are also provided.

A practice exam at the end of the study guide gives you the opportunity to determine if you are ready
for the final examination.

VI MHR -+ Contents 978-0-07-031875-5



Symbols

SYMBOLS
R real numbers
N natural numbers
7 integers
0 infinity
c belongs to
[a.b] a = x = b (closed interval)
(a,b) a < x < b (open interval)

GREEK LOWER CASE LETTERS

a alpha (a)

I¢] beta (b)

Y gamma (g)

0 delta (d) lower case
A delta (d) upper case
A lamda (1)

p rho (1)

0 theta (th)

T tau (t)

@ pi (p)

w omega (0)

Functions 11 Exercise and Homework Book « MHR VII



Formulas
ALGEBRA

Factoring Special X2 *2xp + 32 = (x £ )2

Xy =(x-p)xty)
dratic F 1 b+ P2 — Ao

Quadratic Formula If ax? + bx + ¢ =0, thenx=%

Discriminant Determine the number of solutions to a quadratic equation and
the number of zeros of the related quadratic function by using the
discriminant.

If % —4ac > 0, there are two solutions (two distinct real roots).
y
X
If % —4ac = 0, there is one solution (two equal real roots).
y
0 X
If 5% — 4ac < 0, there are no real solutions.
YA
0 e
Y
RULES FOR EXPONENTS

Product (x9)(xb) = x+b

Quotient X4
=X

Power (x9)b = xab

Power of a Product (xp)a = x4

Rational Exponent x% — g

Negative Exponent a1

=~

VIII MHR -« Formulas 978-0-07-031875-5

F11_SG_FM_viii_xvi.indd VI

LASER‘WORDS [l Pass
@

6/27/09 2:46:50 PM



ANALYTIC GEOMETRY

Distance between Two Points
Distance between two points P;(x;, y;) and

Py(xy, 2)

PP, = \(x;—x))2 + (v — )

Linear Function
For a line through the points P,(x;, y;) and

Py(x7, 2)

Y2~
Slope: m = =%,

Slope y-intercept form of equation:
y = mx + b, where b is the y-intercept

Point-slope form of equation:
Y=y =m(x—x)

Quadratic Function
Equation for a parabola with vertex (p, q)

y=alx-p)y+q
Find the vertex of a quadratic function by
— graphing
— completing the square: for

f(x) = a(x — h)*> + k, the vertex is (h, k)
— partial factoring: for

fix) = ax(x + g) + k, the x-coordinate of

the vertex is — b
2a

Circle
Equation for a circle centre (4, k) and radius r

(x—hP? + (kP = 2

MEASUREMENT

In the following, P represents perimeter, C the circumference, 4 the area, ' the volume, and

SA the surface area.

Triangle

Cylinder

V = nr*h
SA = 2arh + 2112

F11_SG_FM_viii_xvi.indd IX
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Trapezoid a
h
C
b
Cone
v =1
= h
SA = nr? + nrs
Circle
C=2nr
A = nr?
Sphere
_4 3
V= T
SA = 4nr?
TRIGONOMETRY
Primary
Trigonometric
Ratios . opposite adjacent opposite
sm9=h7 c059=7h tan0=7d.
hypotenuse i . ypotenuse ypotenuse adjacent
opposlte
adjacent
sin9=¥ cost% tanOZ%

X MHR ¢ Formulas
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Sine Law
< simnA _sinB _sinC a  _ .b - _¢C
A a —p ~ ¢ sinA ~ sinB~ sinC
B C A
Cosine Law a*=b*+c2-2bccos A | b* = a*+ ¢*—2accos B |¢* = a*> + b>— 2ab cos C
Fundamental | 5in2 g + cos2 6 = 1 1 + cot?> @ = csc? 6 tan> @ + 1 = sec’ 6
Identities .
_sin @ _cos 0
tan 0 = ———5; cotf =——
cos 0 sin 6
Reciprocal csc O = 1 cot 8 = 1 cos 0 = 1
Identities sin 6 tan 6 sec 6
_ 1 N | _ 1
sec 0= 558 sin 0=":5-9 tan 6 =:5p
Unit Circle The coordinates of the point (x, y) on a unit circle are related to 8 such that
x = cos fand y = sin 6.
tan 0 = %
Exactly two angles between 0° and 360° have the same sine ratio.
Exactly two angles between 0° and 360° have the same cosine ratio.
Exactly two angles between 0° and 360° have the same tangent ratio.
Find pairs of related angles using the coordinates of the endpoints of their
terminal arms. Use a reference angle in the first quadrant.
Special Determine exact trigonometric ratios for special angles using special
Triangles triangles:

30 7z
2 J3 1

60° [ ]
1 1

The exact trignometric ratios for 45° are

sin 45° = \/%, cos 45° = %, and tan 45° = 1.

F11_SG_FM_viii_xvi.indd XI
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TRANSFORMATIONS

Vertical and
Horizontal
Translations

The graph of g(x) = f(x) + c is a vertical translation of the graph of f{(x)
by ¢ units.

If ¢ > 0, the graph moves up ¢ units.

If ¢ <0, the graph moves down ¢ units.

The graph of g(x) = f(x — d) is a horizondal translation of the graph of
f(x) by d units.

If d > 0, the graph moves to the right J units.

If d < 0, the graph moves to the left d units.

Create a sketch of the graph of any transformed function by transforming
the related base function.

In general, determine the domain and range of a function of the form
g(x) = f{x —d) + ¢ by adding the d-value and the c¢-value to restrictions on
the domain and range, respectively, of the base function.

Reflections

y=f(x)
A point (x, y) becomes (—x, y).
The graph is reflected in the y-axis.

V=f-x) YA f(x)=+x

<

“® o] 4 ©

<Y

Y

y=-(x)
A point (x, y) becomes (x, —y).
The graph is reflected in the x-axis.

A f0=
2-/
<% 2 ok 4 8 X
—2
Y v=-f

Multiply the entire expression by —1.

XII MHR ¢ Formulas
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y=-f(=x)
A point (x, y) becomes (—x, —y).
The graph is reflected in one axis and then the other.

A 100 =Ax
2

3% 3 78 %
—2-

v=-f(x) Y

First replace x with —x in the expression, then multiply the entire
expression by —1.

Stretches

The graph of g(x) = af(x), a > 0, is a vertical stretch or a vertical
compression of the graph of f(x) by a factor of a.

If a > 1, the graph is vertically stretched by a factor of a.

If 0 < a < 1, the graph is vertically compressed by a factor of a.

The graph of g(x) = f(kx), k > 0, is a horizontal stretch or a horizontal
compression of the graph of f(x) by a factor of %

If £ > 1, the graph is horizontally compressed by a factor of %

If 0 < k < 1, the graph is horizontally stretched by a factor of %

Combinations of
Transformations

The parameters a, k, d, and ¢ in the function y = af [k(x —d)] + ¢

correspond to the following transformations:

— a: vertical stretch or compression and, if a < 0, a reflection in the x-axis

— k: a horizontal stretch or compression and, if k& < 0, a reflection in the
y-axis

—d: a horizontal translation to the right or left

— ¢: a vertical translation up or down

DISCRETE FUNCTIONS

Sequences

Given the explicit formula for the nth term, ¢, or f(n), of a sequence, write
the terms by substituting the term numbers for n.
Examples: 7, = 3n + 2 and f(n) = 5n + 3.

An explicit formula for the nth term of a sequence can sometimes be
determined by finding a pattern among the terms.

F11_SG_FM_viii_xvi.indd Xl
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Recursive

A recursion formula shows the relationship between the terms of a
sequence.

Represent a sequence by a pattern, an explicit formula, or a recursion
formula. Write formulas using function notation.

For example:

Pattern: 1,3, 5,7, ...

Explicit formula: ¢, = 2n—1 or f(n) = 2n—1

Recursion formula: ¢, = 1,¢,=¢, | + 2, or f(l) = 1, fin) = fin—1) + 2

Arithmetic
Sequences

t,=a+ (n-1)d

a = the first term

d = the common difference
n = the term number

Geometric
Sequences

t,=a(ry !

a = the first term

r = the common ratio
n = the term number

Pascal’s
Triangle

tn,r = tnf 1, r.fl + tnf 1,r
n = the horizontal row number
r = the diagonal row number

Arithmetic
Series

Given the first term, the last term, and the number of terms of
an arithmetic series, find the sum of the series using the formula

S, = %(a + ¢,) or the formula S, = %[241 + (n—1)d].

Given the first terms of an arithmetic series, find the sum of the first
n terms using the formula S, = %[Za + (n—1)d].

Geometric
Series

The formula for the sum of the first #n terms of a geometric series with first
. a(r"—1
term ¢ and common ratio r is S, = %, r# 1.

FINANCIAL APPLICATIONS

Interest I=pre

P = principal, in dollars

r = annual interest rate, as a decimal

¢t = time, in years

A=P+1

A = amount of an account earning simple interest
Compound A=P( + i)
Interest P = principal

i = interest rate per compounding period

n = number of compounding periods

X1V MHR - Formulas 978-0-07-031875-5
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Present Value

__Frv
(1 + 0"
FV = future value
n = number of compounding periods
i = interest rate, as a decimal per compounding period

PV

Annuities

_RI(L+ iy - 1]
i

A

R = regular payment
i = interest rate per compounding period, as a decimal
n = compounding periods

Present Value of
an Annuity

— _|_ A
py = RUZ0e 0
R = regular withdrawal
i = interest rate per compounding period, as a decimal
n = number of compounding periods
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Tips for Success in MATH

IN CLASS

Listen carefully to your teacher.

Focus and pay attention to examples and their solutions.

Copy all notes and examples. Think about the solutions.

Ask questions when you don’t understand.

Use class time efficiently. Begin homework when time is given in class.
Use proper form when solving questions. Don’t skip key steps.

Ask about homework questions you had difficulty with. Copy solutions to questions you
didn’t understand.

Concentrate, think, pay attention, ask questions, and focus on the given examples in class.

Create a Math Vocabulary/Formula List section in your notebook to record all important
words, definitions, and formulas.

Read the instructions to a question so that you are familiar with the wording.

AT HOME

Complete your math homework every night. Try every question assigned. Refer to the text
and class example solutions to help you.

Check your answers with those at the back of the book. Highlight homework questions
that you had difficulty with or could not do.

Review examples and notes. Use them to help you with your homework.

Memorize all formulas, definitions, vocabulary, and steps/procedures for solving longer
questions.

For each lesson and chapter prepare a summary study sheet that contains: important
formulas, definitions, vocabulary, procedures for solutions, and solutions to questions from
the homework that you found to be difficult.

Update your study sheet after each lesson. This will save time when studying for tests and
the exam.

PREPARING FOR A TEST

Begin studying and reviewing at least 3 days prior to a test. Don’t wait until the night before.
Review the summary study sheets that you have prepared.

Review each section to be tested in the chapter. REDO homework questions that you found
difficult.

Do all review questions assigned. Try extra homework questions that were not assigned.
Memorize formulas, definitions, vocabulary, and steps for longer solutions.

Study the wording of questions so that you will understand the instructions on a test.
Try to categorize the types and variety of questions done over the entire chapter.

DO NOT CRAM! Studying for a math test should be easy if you have been keeping up
throughout the chapter.
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