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amplitude as a vertical dilation 91 bimodal distribution 314
analysing data sets 318-20 bivariate data 3324
annuities 387 box plot (box-and-whisker plot) 297
future value 387-90
and geometric series 395-7 calculating probabilities 419-23
with regular withdrawals 390-1 uniform distributions 421-3
and spreadsheets 391-2 categorical data 268,269
anti-derivative functions 143 displ‘aying 274-8
anti-derivative graphs 143-4 categorical nominal data 269
anti-derivative rules 147 categorical ordinal data 269
anti-derivatives 146-50 causality 342,345-6
of L 1534 census 270-1
chain rule 153 centre as a vertical translation 94-5
chain rule 148-49 chain ?ule o
of exponential functions 152-3 ant;-der ivatives 149-50
chain rule 152 of - 153
general chain rule 149 of exponential functions 152
of trigonometric functions 155-6 of trigonometric functions 155
chain rule 155 derivatives
of x" 146 of logarithmic functions 128-9
anti-differentiation 143 of trigonometric functions 136-8
applications, normal distribution 455-7 differentiation 120
Archimedes 213 summary 157
area enclosed between the curves 252—4 indefinite integral
area enclosed by the x-axis 242-7 (ﬂﬁ'; by 231-2
odd and even functions 246-7 ¢ 235-6
area enclosed by the y-axis 249-51 F@[f)]” 233
area under a curve 230, 242-3 integration, summary 255
approximating 210-15 trigonometric functions 240
using a spreadsheet 213-14 class centres 286, 300
area under a probability density function 416-17 combined transformations
arithmetic growth and decay 366-7 of functions 58-63
arithmetic mean 8 graphs of functions with 66-71
arithmetic sequences 8-10 of trigonometric functions 100-2
arithmetic series 13 common difference 8
sum of with » terms 13-15 common ratio 16
Australian Bureau of Statistics (ABS) 270 comparing two or more sets of data 319-20
average rate of change 120 compound interest 3769
a future value of investments (FV) 376-9
derivatives 125 present value of investments (PV) 379
integrals 235 compound interest formula 381-4
concave downwards 170,171
bar charts 274,275-6 concave upwards 170
Barrow, Isaac 238 concavity, and points of inflection 171-3, 178
bell curve 435 continuous data 269
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continuous probability distributions 415-17
calculating probabilities 419-23
cumulative distribution function (CDF) 424-8
median 431-3
mode 427-8
normal distribution 435-44
quartiles, deciles and percentiles 432-3
uniform distributions 421-3

continuous random variable 415

converging geometric series 26

correlation 338-42
and causality 342

correlation coefficient 339-42

cos x, derivative 1334

cumulative distribution function (CDF) 424-7

cumulative frequency polygon 273
median from 289-290

curve sketching 181-7

curves
area under a curve 210-15, 230, 242-3
global maximum or minimum values 167
increasing and decreasing 164-5
shape of and the derivatives 177

data, types of 268-9
data collection 270-1
data sets
analysing 318-20
comparing two or more sets of data 319-20
shape and modality 313-14
deciles 300,432-3,443-4
decreasing and increasing curves 164-5
definite integrals 210, 223-7
areas enclosed by the x-axis 242-7
areas enclosed by the y-axis 249-51
sums and differences of areas 252—4
derivative(s)
ofa* 125
of cosx 1334
describing increasing and decreasing curves 164-5
of exponential functions 123-5
oflog,x 130
of logarithmic functions 126-30
second 140
and shape of a curve 177
of sinx 132-3
of tanx 135-6
of trigonometric functions 132-8
ofy=Inx 127-30
differentiation
geometrical applications 164-204
review 120-1
vs integration 228
differentiation rules 120

for ¢ 123-4
summary 157
dilations

horizontal 51-6,91-3
vertical 45-9, 90-1
discrete data 269
discrete linear growth and decay 366
diverging geometric series 26
domain and range, effect on transformations 62-3
dot plots 280,313

e series 28
empirical rule 447-9
equation of a transformed function 61
equations, solving using graphs of transformed
functions 74-5
even functions 246-7
ex
differentiation rules 123-4
integrals 235
exponential functions
anti-derivatives 152-3
derivatives 123-5
integration 235-6
exponential growth and decay 369
extrapolation 348

Fibonacci numbers 7
first derivative
relationship with second derivative 170-1
sign of 164
formulas, finding for optimisation problems 192-3
frequency polygons 271,272
frequency tables 271
mean of data 284-6
functions
combined transformations 58-63
graphs of with combined transformations
66-71
horizonal dilations 51-6, 91-3
horizontal transformations 95-8
horizontal translations 40-3
vertical dilations 45-9, 90-1
vertical translations 36-8, 94-5
see also trigonometric functions
fundamental theorem of calculus 224-5
future value 376
of an annuity 387-90
of investments (FV) 376-9
future value interest factors 377

Galton, Sir Francis 348
general chain rule, anti-derivatives 151
general equation of trigonometric functions 100
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general term
of an arithmetic sequence 9-10
of a geometric sequence 18-19
geometric growth and decay 369-73
geometric mean 17
geometric sequences 16-19
geometric series 22
and annuities 395-7
limiting sum of an infinite geometric series 26-8
and loans 403-6
sum of with z terms 22-4
global maximum or minimum values
of the curve 167
of the function 189-90
graphing a normal distribution 436-8
graphs of functions with combined
transformations 66-71

graphs of transformed functions to solve equations and

inequalities 74-5
growth and decay 366
arithmetic 366-7

geometric 369-73
growth charts 301

histograms 271,272

horizontal dilations of functions 51-6, 91-2
period as a horizontal dilation 92-3

horizontal point of inflection 167,171,178

horizontal transformations 58-63

horizontal translations of functions 40-3, 95-6
phase as a horizontal translation 96-8

increasing and decreasing curves 164-5
indefinite integrals 210, 229-30
chain rules 231-3
inequalities, solving using graphs of transformed
functions 76-7
instantaneous rate of change 120
integral function 143
integral notation 210
integral symbol 210
integrals
of L 237
X
ofa* 235
chain rules 231-3,235-6, 255
of " 235
of 7 (x)/f(x) 237-8
of trigonometric functions 239
of x” 229
see also definite integrals; indefinite integrals
integration
areas enclosed by the x-axis 242-7
areas enclosed by the y-axis 249-51
areas under a curve 210-15

involving exponential functions 235-6
involving logarithmic functions 237-8
involving trigonometric functions 239-40
trapezoidal rule 217-21
vs differentiation 228
integration rules, summary 255
interpolation 348
interquartile range 304-7
investments 376
future value 376-9
present value 376, 379

least-squares regression line 351-3
Liebniz, Gottfried 28
limiting sum of an infinite geometric series 26-8
line of best fit 347-8
linear scatterplots 338-9
loan repayment table 399
loans
and geometric series 403—6
reducing balance 398-401
local maximum or minimum points 167
log, x, derivative 130
logarithm rules 126
logarithmic functions
derivatives 126-30
integration 237-9
lower quartile 297

mathematical verbs xvi
maximum turning points 167,178
global 189-90
mean 2834
of data in a frequency table 284-6
measures of central tendency 283-91
median 287-9, 297
continuous probability distribution 431-2
from cumulative frequency polygon 289-90
position 289
minimum turning points 167, 178
global 189-90
misleading graphs 317
modal class 287
modality
of data sets 313
of a statistical distribution 314
mode 286-7
continuous probability distribution 427-28
monotonic increasing or decreasing functions 1645
mortgage 398
multimodal distribution 314

negative definite integral 242,249
negatively skewed distribution 313
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nominal data 269
normal distribution 435-6
applications 455-7
empirical rule 447-9
graphing 436-8
shape 435
standard normal distribution 438-44
and z-scores 450-3
nth partial sum 13,22
nth term
of an arithmetic sequence 9-10
of a geometric sequence 18-19
numerical continuous data 269
numerical data 268, 269
displaying 2714
numerical discrete data 269

odd functions 246-7

ogive 273,289,299, 300

optimisation problems 196-9
finding formulas for 192-3

order of transformations 61

ordinal data 269

outliers 290-1, 306-7

parameters 36
Pareto, Vilfredo 278
Pareto charts 274,276-7,278
Pearson, Karl 340
Pearson’s correlation coefficient 339-42
Pearson’s product moment correlation coefficient 340
percentiles 300-1, 432-3,443-4
period as a horizontal dilation 92-3
phase as a horizontal translation 96-8
T series 28
pie charts 274,276
points of inflection 167,171
and concavity 171-3, 178
polygonal numbers 5
population mean 283,435
population standard deviation 310
position of the median 289
positive definite integral 242,249
positively skewed distribution 313
practice sets 114-17,260-5, 359-63, 466-9
present value 376,379
of investments (PV) 379

primitive function 143
principal 376
probabilities, in probability density functions 420-1
probability density functions (PDF) 414-17, 419, 435

probabilities in 420-1
probability tables for standard normal

distribution 438-42

product rule of differentiation 120

quantiles 296

continuous probability distribution 431-3
standard normal distribution 443-4

quartiles 296-9, 301, 432-3,443-4
quotient rule, differentiation 120

range (measure of spread) 304-7, 419

range and domain, effect on transformations 62-3

rates of change 120

interpreting graphically 174-5
recurrence relation 8,381
reducing balance loans 398-401
reflections

in the x-axis 49

in the y-axis 55-6
regression line 347-8

least-squares 351-2

sample mean 283
sample standard deviation 310
scale factor 45
scatterplots 3324
linear 338-9
shape 334
second derivatives 138

relationship with first derivative 170-1

sign of 170-1
and stationary points 177-9
sequences 4
arithmetic 8-10
geometric 16-19
series 5
arithmetic 13-15
geometric 22-4,26-8
involving mwand e 28
shape
of a curve, and derivatives 177
of data sets 313
of normal distribution 435
of scatterplots 334
of a statistical distribution 313
sign
of first derivative 164
of second derivative 170-1
sin x, derivative 132-3
sketching curves 181-7
skewness 313
standard deviation 310-11, 435
standard normal distribution 438
probability tables 438-42

quartiles, deciles and percentiles 443—4

and z-scores 450-3
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standardised scores 438
stationary points 164, 167-8
and the derivatives 178
and the second derivative 177-9
statistical distributions
modality 314
shape 313
stem-and-leaf plots 274

sum of an arithmetic series with # terms 13-15
sum of a geometric series with 7z terms 22-4

sum to infinity 26

summary statistics 313

sums and differences of areas 252—4
superannuation 387

survey results, comparing 323
symmetrical distribution 313

tan x, derivative 135-6
terms of the sequence 4
transformations 61
effect on domain and range 62-3
of functions 58-63
order of 61
of trigonometric functions 90-8
see also combined transformations
translations
horizontal 40-3,95-8
vertical 36-8, 94-5
trapezoidal rule 217-8
for n subintervals 219-21
trigonometric equations
algebraic solutions 105-6
graphical solutions 104-5
trigonometric functions
anti-derivatives 155-6
chain rule 240
combined transformations 100-2
derivatives 132-8

general equation of 100

horizontal dilations 91-3

horizontal translations 95-8

integrals 239

integration 239-40

transformations 90-8

vertical dilations 90-1

vertical translations 94-5

see also inverse trigonometric functions
two-way tables 274,275

uniform continuous probability
distributions 423

uniform probability distributions 421-3

unimodal distribution 313

upper quartile 297

variance 309-10, 311

vertical dilations of functions 45-9, 90
amplitude as a vertical dilation 91

vertical transformations 58-63

vertical translations of functions 36-8, 94
centre as a vertical translation 94-5

Wallis, John 230

x-axis
areas enclosed by 242-7
reflections 49

xﬂ
anti-derivatives 146

integral 229

y = Inx, derivative 127-30
y-axis
areas enclosed by 249-51
reflections 55-6

z-scores 438,450-3
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