A

Acute angle, 260

Acute triangles. See also Trigonometry
cosine law application in, 294-298
problem-solving using, 302-308
sine law application in, 283-287

Adjacent side, 260, 263, 270, 291

Algebra of quadratic expressions

common factoring of polynomials, 88-92

factoring of (special cases), 111-114
factoring of ax? + bx + ¢, 104108,
118-119

and factoring quadratic expressions, 95-99

quadratic expressions and, 78-84
Amortization table creation, 509-517, 521
Amount, 456
Amplitude, 336, 345, 355
Angle of depression, 267-269
Angle of elevation, 264-267
Annuities

determination of future value of,

493-498, 521
determination of present value of,
501-506, 521
Area

parallelogram/trapezoid, 86

triangle, 277-278, 305-306
Asymptote, 421
ax’ + bx + ¢, factoring of, 104-108,

118-119

B

Base, 388
Bearing, 302
Binomials
algebraic expressions and, 79-83
common factoring of, 91
Braking distance, 17-20

C

Cash outflow/inflow, 485

Circumference, 388

Coefficient, 90, 102

Common factors, algebraic expressions
and, 75, 88-92

Completing the square, 208-212

Compound interest, 454, 458
determination of future value, 462—-467
determination of future value of

compound interest, 489490

NEL

determination of present value, 471-475
determination of present value of
compound interest, 489-490
difference from simple, 489
problem-solving using, 479-485
Contained angle, 296
Cosine law, 294-298, 313
and problem-solving using acute-triangle
models, 302—-303, 308
Cosine ratio, 260, 270
and right-triangle models for
problem-solving, 275-276
Cube root estimates, 388—389
Curve of good fit, 170, 243-244,
247-249, 253
Cycle on graphs, 324

D

Decay. See Exponential decay
Decimal rational exponent, 412-413
Decomposing a number, 106-107
Decreasing function, 388, 433-437
Degree of a polynomial, 18, 23
Dependent variables, 6, 12
Difference of squares, 113, 119
Discriminant of quadratic formula, 228-232
Distance, as function of time, 22
Distributive property, expansion of algebraic
expressions and, 75, 83-84, 101
Domain
exponential model and, 393
quadratic functions and, 7, 12, 59-63, 67
sinusoidal functions and, 377

E

Equation of the axis, 336, 345, 355
Exponent, 388, 403-405
Exponential decay, 393, 433437, 443
Exponential functions
and creation of amortization tables,
509-517
data collection for, 392-393
decay, 433437, 443
determination of future value of
compound interest, 462-467
determination of future value of
regular annuities, 493-498, 521
determination of present value
of compound interest, 471-475
determination of present value of regular
annuities, 501-506, 521

integer exponents and, 402—407
interest/rates of change and, 454—
459
and laws of exponents, 395-399
problem-solving using compound
interest, 479—486
problem-solving using exponential
growth, 425-429, 443
properties of, 420-422, 442
rational exponents and, 410-415
Exponential growth, 393
problem-solving using, 393, 425-429,
443
Exponent laws, algebraic expressions for
multiplication/division and, 74
Extrapolate, 320, 551

F

Factored form of quadratic functions
and creation of quadratic model from
data, 170-176, 181, 185
definition, 134
exploring situations using, 130-131
of quadratic functions, 181
related to standard forms of quadratic
functions, 132-139, 181
relating factored/standard forms of,
181
solving by factoring, 156-161
solving problems involving, 164-167,
181
solving using graphs, 143-149
Factoring, 88-92
to determine zeros from quadratic
function in vertex form, 200
quadratic expressions, 95-99
quadratic expressions (special cases),
111-114
quadratic functions and, 156-161
trinomials, 104-108
Function. See Quadratic functions
Function notation, 27-32
Future value of compound interest,
462-467, 489-490
Future value of regular annuities,
493-498, 521

f(x). See Function notation

G

Guaranteed Investment Certificate (GIC),
458
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H

Half-life, 435-436
Height
connecting vertex to algebraic model
for, 234-235
function notation and, 27-29
Horizontal translation, 320
Hypotenuse, 260-263, 270, 291, 534

Increasing function, 388, 425-429
Independent variables, 6, 12
Integer exponents, 402—407
Interest

annual rate of, 482483

compound, 454, 458, 462-467, 471-475,

479-485, 489

monthly rates and, 453

rates of change and, 454-459

simple, 454, 456-458, 489
Interpolate, 320, 551

K

Key points, 42

L

Laws of exponents, 395-399
Like terms, 74-75, 88
Linear functions
compared with exponential functions,
420-422
domain/range and, 61-62
rates of change in, 17-23
solving linear equations, 126
Loans, creation of amortization tables

and, 509-517

M

Mapping diagram, 10-11

and function characteristics, 612
Maturity of investment/loan, 458
Minimum value, 320

N

Negative exponent, 404-405, 407

0O

Oblique triangle, 283-287
Opposite side, 260, 263, 270, 291

Index
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P

Parabolas, 541
and linear/quadratic rates of change, 26
and vertex form of quadratic functions,
197-200, 225
Parallelogram, 86
Patterns
exact solution, 224
periodic motion and, 324-325
Peak on graphs, 324, 347
Percent expressed as decimal, 450452
Perfect-square trinomials, 111-112, 114,
119, 192-193
Perimeter, 306-307
Periodic behaviour, 326-330
Periodic function, 327, 355
Periodic motion, sinusoidal functions
and, 324-325
Period on graphs, 324, 344-345, 355
Polynomials
common factoring of, 88-92
factoring of binomials, 91
factoring of perfect-square trimonials,
111-112, 114, 119
factoring of trimonials, 104-108
Positive exponents, 411-412
Powers, 388-389, 395-399, 415
Predictions, exponential growth and, 428-429
Present value of compound interest,
471-475, 489-490
Present value of regular annuities,
501-506, 521
Principal, 454
Pythagorean theorem, 534
and right-triangle models for
problem-solving, 275-276
trigonometry and, 262

Q

Quadratic equation
definition, 143
solving using quadratic formula, 216-221
Quadratic expressions. See Algebra of
quadratic expressions
Quadratic formula, 219-220
Quadratic functions
compared with exponential functions,
420-422
and creation of quadratic model from
data, 170-176, 181
description, 7, 11-12
domain/range and, 59-63, 67

exploring situations using, 130-131

and function characteristics, 6—12
function notation and, 27-32
given value of, 238
graphing by using multiple
transformations, 51-55
graphing by using transformations, 41-46
maximum value of, 236
minimum value, 237
properties of, 129
rates of change in linear and, 17-23
relating factored/standard forms of,
132-139, 181

relating standard/vertex forms, 206-213
solving by factoring, 156-161
solving problems involving, 164-167, 181
solving using graphs, 143-149
standard form of, 196-203
transformations of, 38—40, 66
use of models for problem-solving, 234-239
vertex form of, 196-203

Quadratic model creation from data,
170-176, 181, 185

Quadratic regression, 170, 207

Quadratic relation, 4

R

Radicals, 415
Range
exponential model and, 393
quadratic functions and, 7, 12, 59-63, 67
sinusoidal functions and, 377
Rates of change, 454-459
Rational exponents, 410-415
Rational numbers, 388, 398—-399
Reaction distance, 17-20
Real numbers, 60
Reflection, 320, 369
Regression, scatter plot models and, 249
Regular annuities, determination of future
value of, 493-498, 521
Relations, quadratic functions and, 6, 12
Right angle, 260, 274-280
Right triangle
primary trigonometric ratios of,
260-261, 270
problem-solving using, 274-280
Root of an equation, 143

S

Savings plans, creation of amortization tables
and, 509-517

Set notation, 7, 12

Simple interest, 454, 456—458, 489

NEL



Simplifying algebraic expressions, 74-75,
78, 83-84, 407
Sine function, 335339
Sine law, 283-287, 291, 302-303,
308, 313
Sine ratio, 260, 264267, 270, 274-275
Sinusoidal functions
comparing, 344-348
definition, 336
periodic behaviour and, 326-330
periodic motion and, 324-325, 355
sine function and, 335-339
transformations of f(x) = sin(x — ¢)/
f(x) = sinx + d, 359-364, 377
transformations of sin x: f(x) = asin x,
368-373
and transformations of the sine function,
359-364
Square root estimates, 388-389
Standard form of quadratic functions,
196-203
and creation of quadratic model from data,
170-176, 181
definition, 134
exploring situations using, 130-131
related to factored forms of quadratic
functions, 132-139, 181
relating factored/standard forms of, 181
relating vertex forms to, 206-213, 225
roots of, 227-232
solving by factoring, 156-161
solving problems involving, 164-167, 181
solving using graphs, 143—-149
and use quadratic function models for
problem-solving, 234-239
Stopping distance, 17-20
Sum-and-product method of factoring, 97
Surface area, 388

T

Tangent ratio, 260, 270
Term, 454
Term deposit, 461

NEL

Time
distance as function of, 22
volume as function of, 21
Timeline, determination of annuities
using, 494
Time Value of Money (TVM) Solver,
479-481, 483-484, 491
and creation of amortization tables,
514, 517
and determination of future value of
regular annuities, 497-498
and determination of present value
of regular annuities, 505-506
Transformations
graphing quadratic functions using, 41-46
graphing quadratic functions using
multiple, 51-55
quadratic functions and, 38-40, 66
of sine function, 359-364
Transformations of f(x) = sin(x — ¢)/
f(x) =sinx + d, 359-364, 377
Transformations of sin x: f(x) = @ sin x,
368-373, 377
Transformed function, 41
Translation, 41, 52-53
of sine function, 361-364
Trapezoid, 86
Triangle. See also Right triangle
area of, 305-306
oblique, 283-287
Trigonometry
application of ratios in, 264-270
cosine law application in acute triangles,
294-298, 302-303, 308, 313
primary trigonometric ratios of, 260-261,
270, 291, 304-305
problem-solving using acute-triangle
models, 302-308
right-triangle models for problem-solving,
274-280
right triangles and, 260-261, 270
sine law application in acute triangles,
283-287, 302-303, 308, 313

Trinomials
factoring of, 104—-108
factoring of perfect-square, 111-112,
114,119
Trough on graphs, 324, 347

U

Unlike terms, 74

Vv

Variable, 78

Vertical reflection, 44

Vertex form of quadratic functions
comparing standard forms, 196-203
and creation of quadratic function
models from data, 242-249
definition, 198
information available from, 225
relating standard forms to,

206-213, 225
roots of, 227-232
and use quadratic function models for
problem-solving, 234-239

Vertical compression, 44, 320, 370

Vertical-line test, 12

Vertical stretch, 43, 52-53, 320,
370-371

Vertical translation. See also Translation,
320

Volume, as function of time, 21

V4

Zero determination from quadratic
function
of quadratic functions, 216-218, 541
in vertex form, 200, 253

Zero exponent, 403—404

Zeros of a relation, 134
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