
INDEX 589

Index

A
acre, 95
acute angle, 13–18, 21, 22, 27, 35
acute triangle, 28, 35, 36
algebraic expressions,

simplifying, 360, 362
amortization period, 448, 449

adjusting, 461, 462
amortization table, 449

creating with Microsoft Excel,
456–458 

angle of depression, 11, 30
angle of elevation (also angle of

inclination), 7
angles,

acute, 13–18, 21, 22, 27, 35
measuring in triangles, 6, 7,

45, 53
obtuse, 13–18, 20–22, 27, 35
right, 2, 4–7

annual interest rate,
407, 412, 462

annuity,
amount of, 410–414
calculating amounts of,

409–414, 467
investigating with Microsoft

Excel, 433–438
present value of, 419–422
regular payment of, 426–429

arboriculture, 4
area, 61

finding optimals with
graphing calculator, 87

finding optimals with
manipulatives, 87

finding optimals with
spreadsheets, 97–99

of a circle, 353
of a composite figure, 67–69,

119 
of a rectangle, 79
of a triangle, 79, 343, 344

average rate of change, 279–281,
331

B
balance, 496, 506
bar graph, 126, 130

base of a power, 360, 374,
381, 399

base value, 234
bearing, 6
bias, 211–213, 225, 227
budget, 493–500, 519

adjusting, 507
balancing, 496, 497
creating with Microsoft Excel,

505–508

C
capacity, 63
cause-and-effect relationships,

141, 142, 228 
centimetre (cm), 3
centimetre cubed (cm3; also

cubic centimetre), 64, 118
centimetre squared (cm2; also
square centimetre), 81
circle,

area of, 61, 353
circumference (also

perimeter) of, 61, 62
enclosing areas of, 93

circle graph, 127
circumference, 62
clinometer, 4
composite figure, 67–69, 119 
composite object, 76–81, 119 
compound interest, 406, 407
computer algebra system (CAS),

359
cone,

volume of, 377
conjecture, 176
Consumer Price Index, 234, 235
correlation, 228

negative, 140, 185
positive, 140, 185

correlation coefficient, 161,
174, 228

cosine (cos), 5, 14–18, 35–37, 53
signs of, 20–22

Cosine Law, 35–37, 53
solving oblique triangles 

with, 42–46
costs, 474, 488–491
cube root, 354

cubic feet, 64, 77
cylinder,

surface area of, 65, 77
volume of, 64, 77, 345

D
data,

applying trends in, 328–330
collecting by experimentation,

180–184
E-STAT, 169–171, 176–178
graphing with TI-83/84

graphing calculator, 159–164
linear, 151, 152
mean, 193
median, 193
mode, 193
non-linear, 151
one- and two-variable,

130–133
range, 193
reliability of, 151
setting a regression model to,

319–322
spread of, 151
statistics, 196–200

decay factor, 320
dependent variable, 139, 140,

174, 220, 279, 283, 290

E
equivalent ratio, 192
E-STAT,

analysing data from,
169–171, 176–178

living costs data, 488–491
price indices, 241–245

expenses, 494–500, 505–508, 519
predicted vs. actual, 496

exponent rules, 360, 399
for rational exponents, 373

exponential decay, 266, 267, 390
exponential equations (see also

formulas), 380–383
applications of, 387–390

exponential growth, 266, 311,
390

exponential regression,
fitting to data, 314
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exponential relations, 266,
310–314, 331, 320
comparing pairs of, 313

exponents (see integer exponents)
extrapolation, 150, 162, 185 

F
Fathom, 172–179
financial mathematics,

researching courses and 
occupations, 516–518

financial savings, 476
first differences, 282, 283, 289,

290, 299, 300, 331, 320
fixed cost, 474, 497, 519
fluid ounce, 63
foot, 3, 60
formulas (see also exponential 

equations), 342–345
Euler’s, 349
for amount, 427, 428
for amount of an ordinary

simple annuity, 411
for body surface area, 347
for compound interest, 406
for density, 346
for present value, 427, 428
for pressure, 346
for simple interest, 406
for speed of animals, 372
for speed of sound in air, 346
for surface area of a tank, 347
for temperature conversion,

346, 350, 352
for volume of wood in a log,

349, 358
Heron’s, 343
involving powers, 353, 354
rearranging, 350–354, 399
relations in, 300, 301
Young’s, 343

G
gallon, 63, 118
Geometer’s Sketchpad,

exploring trigonometric ratios
with, 13–16

investigating optimal measures
with, 103, 104

graphs, 126–128 
assessing data accuracy with,

225, 226

bar, 126, 130
circle, 127
extrapolation, 150, 162
histogram, 126
interpolation, 150, 151
line, 28
line of best fit, 148–152
relations and trends in, 266,

269–272
scatter plots, 127, 130,

138–142, 148–152
slope, 266
solving exponential equations

with, 383
growth/decay factors, 311, 312,

331, 387–390

H
histogram, 126
hypotenuse, 2, 5, 14, 17, 53

I
imperial units of capacity, 63
imperial units of length, 60
inch, 3, 60
income, 494–500, 505–508, 519
independent variable, 139, 140,

174, 220, 279, 283, 290
indices (also indexes), 233–236, 250

and E-STAT, 241–245
indirect measurement, 41
inflation, 235
integer exponents, 340, 358–362,

399
patterns in, 366–368

interest (investment), 406
cost of mortgage, 461–465

interpolation, 150, 151, 185 
inverse operations, 350, 366, 367

of squaring, 338, 399
inverse trigonometric ratios, 6,

22, 53
isosceles triangles, 70

K
kilometre (km), 3, 60

L
landlord, 481, 482
length,

measuring in triangles, 5, 7,
44, 53

units of, 3, 60
linear data, 151, 152
linear equation (see also

formulas),
solving, 339

linear growth, 311
linear regression, 291–293
linear relation, 266, 288–293, 331

rate of change, 281
vs. exponential relations, 311

line graph, 128
line of best fit (also least-square 

line; regression line; trend 
line), 148–152, 161, 170,
174, 185 

litre (L), 63

M
margin of error, 200
mathematical modelling,

researching courses and 
occupations, 396–398

mathematical models,
exponential, 310–314, 331
linear, 288–292, 331
quadratic, 298–302, 331

mean, 193
median, 134, 193, 197, 198, 489
metre (m), 3, 60
metre squared (m2; also square

metre), 81
metric units of capacity, 63
metric units of length, 60
Microsoft Excel,

analysing scatter plots with,
166–171

creating amortization tables
with, 456–458 

creating budgets with,
505–508

investigating annuities with,
433–438

investigating optimal areas
and optimal perimeters with,
97–100

investigating optimal surface
areas with, 115–118

mile, 3, 60
millilitre (mL), 63
millimetre (mm), 3, 60
mode, 193
mortgage, 443–444, 467, 481, 482

amortizing, 446–450, 456–458
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reducing interest costs of,
461–465 

N
negative correlation, 140, 185,

220 
negative integer exponent, 340,

399, 360, 361
negative slope (see also negative 

correction), 128
net, 75
net income, 493
non-linear relation, 290, 299–302

average rate of change, 281
non-random sampling, 211

O
oblique triangle, 28

solving with Cosine and Sine
Laws, 42–46

obtuse angle, 13–18, 20–22, 27, 35
obtuse triangle, 28, 35, 36
one-variable data, 131–133
optimizing dimensions, 87–93,

103–110, 119
investigating with

Geometer’s Sketchpad,
103, 104

investigating with Microsoft
Excel, 97–100, 115–118

investigating with TI-83/84
graphing calculator, 87, 88,

91, 92, 109, 110
with constraints, 89, 90, 91,

107, 108, 119
ordinary simple annuity, 410,

411, 467
present value of, 420

outlier, 149, 150, 163, 185 

P
parabola, 266, 299
parabola of best fit, 301, 302
parallelogram,

area of, 61, 68, 69
perimeter of, 61

percent increase/decrease, 194
percentiles, 197, 198
perfect squares, 338 
perimeter, 61

finding optimals with
graphing calculators, 88

finding optimals with
manipulatives, 87

finding optimals with
spreadsheets, 100

pint, 63
polls, 200
positive correlation, 140, 185, 228
positive integer exponent, 340,

360, 361, 399
positive slope (see also positive 

correlation), 128
power, 353, 354, 380–383

dividing, 359, 399
multiplying, 358, 359, 399
of a power, 358, 359, 374, 399 
with rational exponents, 374

present value, 407, 427, 428, 467
of an annuity, 419–422

price indices (also price indexes),
233–236, 250
on E-STAT, 242–245

primary trigonometric ratios,
5, 13–18, 53
signs of, 20–22

principal, 406, 407, 412
prisms,

surface area of, 65
volume of, 64

property (home),
costs of renting vs. purchasing,

477–483, 511–513, 519
Pythagorean Theorem, 2, 80

Q
quadrants, 13–17, 21, 22
quadratic regression, 301, 302
quadratic relations, 266, 298–302,

321, 322, 331
quart, 63
quartiles, 197, 198

R
random sampling, 211
range, 193
rate of change, 278–283

in a linear model, 289, 331
ratio, 192
rational exponents, 366–368,

372–375, 399
reciprocal, 340, 360
rectangle,

area of, 61, 68–70, 79

enclosing areas of, 93
finding optimal dimensions

of, 90
perimeter of, 61

rectangular prism,
optimizing dimensions of,

105–108 
volume of, 79, 345

Registered Education Savings 
Plan (RESP), 439–441

Registered Retirement Savings 
Plan (RRSP), 439–441

regression equation,
for exponential model, 311,

314, 331
for linear model, 289, 292,

293, 331
for quadratic model, 299,

302, 331
rent, 477–483
representative sample, 211,

213, 227
Residential Tenancies Act, 482
right triangle, 2, 35, 70

trigonometric ratios, 4–7
root (see cube root; square root)

S
sample size, 211, 213, 227
savings, 495–500
scatter plot, 127, 130

analysing using Fathom,
172–179

analysing using Microsoft
Excel, 166–171

graphing with TI-83/84
graphing calculator, 159–164

identifying relationships with,
138–142

line of best fit, 148–152, 161,
170, 174

outlier, 149, 150, 163
second differences, 299, 300, 320,

331
semi-annual interest rate, 407
semicircle,

area of, 68, 69
simple interest, 406
sine (sin), 5, 14–18, 27–30, 53

signs of, 20–22
Sine Law, 27–30, 34, 53

solving oblique triangles with,
42–46
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vs. Cosine Law, 36
slope of a line graph, 128, 185, 266
sphere,

volume of, 353
square feet, 95
square root, 338, 353
statistics, 196–200

in the media, 206, 207
researching courses and

occupations, 246–248
uses and misuses of, 223–228

supplementary angles, 20–22, 53
surface area,

of a composite object, 80, 81
of cylinders and prisms, 65, 77
optimizing for a cylinder, 105,

106
optimizing for a rectangular

prism, 105–108
surveys, 208–213, 227
systematic trial,

solving exponential equations
with, 382

T
tangent (tan), 5–7, 14–18, 53, 70 

signs of, 20–22
tenant, 481, 482
TI-83/84 graphing calculator,

analysing scatter plots with,
159–164

calculating annuities with,
412–414

investigating optimal areas
and optimal perimeters with,
87, 88, 91, 92

investigating optimal surface
area with, 109, 110

solving exponential equations
with, 383, 388–390

time management, 66
Time Value of Money (TVM) 

Solver,
calculating annuities with,

412–414, 421, 429, 467

calculating mortgages with,
448

torus, 346
trapezoid,

area of, 61
perimeter of, 61

trends in graphs, 269–272
triangle measure,

angle-angle-side (AAS), 28, 43,
46, 53 

angle-side-angle (ASA), 29, 43,
44, 53

side-angle-side (SAS), 36, 43,
46, 53 

side-side-side (SSS), 37, 43,
45, 53 

triangles,
acute, 28, 35, 36
area of, 61, 70, 79, 343, 344
Cosine Law in, 35–37
measuring angles and lengths

in, 4–7 
methods to solving, 43
oblique, 42–46
obtuse, 28, 35, 36
perimeter of, 61
right angle, 2, 35
Sine Law in, 27–30
solving, 9

triangular prism,
volume of, 79

trigonometric ratios,
exploring with Geometer’s

Sketchpad, 13–16
exploring with pencil and

paper, 17, 18
in right triangles, 4–7
of supplementary angles,

20–22, 53 
trigonometry,

determining unknown lengths
with, 70

researching applications of,
50–52

two-variable data, 131–133

cause-and-effect relationships,
141, 142 

collecting by experimentation,
180–184

collection by survey, 218–221
in scatter plots, 139–142

U
unit conversions of capacity, 63
unit conversions of length, 3, 60
utilities, 481, 495

V
valid conclusion, 225
variable, 131

dependent, 139, 140
independent, 139, 140
isolating in formulas,

351, 352
variable cost, 474, 497, 519
volume,

of a composite object, 77–79
of a cone, 377
of cylinders and prisms,

64, 77, 345
of a rectangular prism,

79, 345
of a sphere, 353, 354
of a torus, 346
of a triangular prism, 79
optimizing for a cylinder,

105, 106
optimizing for a rectangular

prism, 105–108

Y
yard, 3, 60

Z
zero exponent, 340, 360, 361,
399
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