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Financial Mathematics - Preliminary

	annual leave
	period of time that a worker has accrued for holidays, usually 4 weeks per year

	annual leave loading
	an additional payment paid to employees taking annual leave; usually 17.5% of four weeks ordinary pay; also known as leave loading

	compounding period
	the unit of time for which compound interest is paid, e.g. weekly, fortnightly, monthly, quarterly or yearly

	deductions
	amounts subtracted from earnings before employees receive their pay

	dividend
	the share of the company profit paid at regular intervals to shareholders

	dividend yield
	the ratio of the dividend to the market price of the share, expressed as a percentage

	double time
	rate of pay earned for overtime  which is paid at twice the regular hourly rate

	future value
	the final amount that an investment is worth at the end of the total time period; principal + interest

	goods and services tax (GST)
	the term used in Australia and New Zealand for a value added tax

	gross pay/gross wage
	earnings before deductions have been made

	group certificate
	a statement that records an employee’s gross earnings, total tax instalments and any allowances paid to the employee

	income tax
	the amount of money levied by the government on individuals, based on total earnings, including interest on investments, dividends, bonuses, etc.

	Medicare levy
	the proportion of a worker’s income paid to the government which is used to cover an Australian citizen’s or resident’s basic health care

	overtime
	hours worked in excess of the minimum hours set for a time period

	PAYG
	Pay As You Go (previously known as PAYE – Pay as You Earn) the method by which employers deduct income tax from an employee’s pay each pay period; this is then sent directly to the Australian Taxation Office

	present value
	the current value of an investment

	royalty
	fee paid to the creator of an artistic or intellectual work for the right to sell that work to the public

	shares
	the part ownership of a company representing a shareholder’s interest in and liability for the company

	tax deduction
	a necessary expense incurred by a taxpayer in the course of earning an income, e.g. tools, computer for work purposes, uniforms

	taxable income
	gross income – total allowable tax deductions

	time-and-a-half
	rate of pay which is 1.5 times the regular hourly rate

	value added tax (VAT)
	a tax on the consumption of goods and services that is imposed on the value added at each stage of the production and distribution of those goods and services
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	[image: image25.wmf]annuity
	a type of investment where regular payments are made into an account which earns  compound interest

	asset
	any property (such as computers, stock, manufacturing equipment or other goods) owned by a business which has monetary value

	declining balance method
	method for calculating depreciation which uses a fixed percentage of the current value which is lost in each time period

	depreciation
	the value of an asset which is lost due to age or wear and tear

	flat rate loan
	a loan for which the amount of interest paid is calculated using the simple interest formula

	future value of an annuity
	the final amount an annuity investment is worth after the time period;  all contributions plus interest

	present value of an annuity
	the initial amount which would need to be invested plus compound interest which would equal the future value of an annuity

	reducing balance loan
	a loan for which the interest for each month is calculated by applying the percentage interest rate to the balance owing at the beginning of that time period

	salvage value
	the value of an asset after it has been depreciated over a time period

	straight line method
	method for calculating depreciation which uses a fixed amount, based on the original value of an asset, which is then subtracted each time period

	term of loan
	the total time period over which the total amount borrowed plus interest is paid
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Data Analysis - Preliminary
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	bar graph/

divided bar graph
	[image: image27.wmf]a means of representing the relative frequency of a set of information where each is shown as part of a bar; similar in usage to a sector graph 
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	bias
	this occurs when a sample is not representative of the whole population

	box-and-whisker plot
	use of a “five number summary” to gives a box-and-whisker plot like this (the scale is usually written below)
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	categorical data
	data which is not numerical, e.g. types of cars, brands of soft drink, favourite TV show

	census
	the process of collecting data from every member of the particular population involved

	column graph
	the height of a column represents the frequency of a particular score; columns should always be the same width, otherwise valid comparison is not possible
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	continuous
	type of numerical data for which the possible values are all of the real numbers within a particular range, hence there is an infinite number of possible outcomes; continuous data is usually the result of measurement; can take any value within a given range; cannot be counted

	cumulative frequency
	the total frequency up to and including a particular score

	data
	a set or collection of facts, which may be numerical or categorical

	database
	a store of information which  is listed under different headings

	decile
	the values which divide a set of data into ten equal parts

	discrete
	type of data which is able to be counted; discrete data can only take certain values within a given range

	dot plot
	similar to a  frequency histogram, except the frequency is represented by dots rather than columns
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	five number summary
	consists of: minimum score, lower quartile, median, upper quartile and maximum score of a distribution; it is used to draw a box-and-whisker plot

	frequency table
	a table for representing data which lists each possible outcome against the number of times each outcome occurs

	grouped data
	data which has been recorded in groups, or classes; usually this is because of a wide range of results; where a large amount of data has been collected, it makes the visual representation of the data more manageable


	[image: image34.wmf]y

x

1

 

1

 

2

 

2

 

3

 

3

 

4

 

4

 

5

 

5

 

–

1

 

–

1

 

–

2

 

–

2

 

–

3

 

–

3

 

–

4

 

–

4

 

–

5

 

–

5

 

2

 

2

 

4

 

4

 

6

 

6

 

8

 

8

 

1

0

 

1

0

 

–

2

 

–

2

 

–

4

 

–

4

 

–

6

 

–

6

 

–

8

 

–

8

 

–

1

0

 

–

1

0

 

histogram
	a type of column graph where there are no gaps between the columns
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	interquartile range
	the difference between the upper and lower quartiles:  Q3 – Q1

	measures of location
	the mean and the median (NB:  the mode is not included in this syllabus)

	measures of spread
	the range, interquartile range and the standard deviation are those prescribed by the General Mathematics syllabus

	random sample
	a group of people or objects in which every person or object in the population has an equal chance of being selected for the sample

	range
	the difference between the highest and lowest scores

	relative frequency
	the frequency of a score divided by the total number of scores

	sample
	part of a population which is being surveyed

	sample size
	the number of people representative of a population on which is carried out a survey

	sector graph
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often used to show categorical data, this is a means of representing the relative frequency of a set of data where each score/class is shown as a sector of a circle; similar in usage to a bar graph 
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	standard deviation
	a measure of the spread of a set of data; it relates to how far the data deviates (or spreads) from the mean; related closely to z-scores

	statistical inquiry
	the process of collection, investigation and analysis of data

	statistics
	the investigation and analysis of data

	stem-and-leaf plot
	a type of graph in which the data is usually grouped in tens  (the stem) with the appropriate unit values listed to the side (the leaves)
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	strata
	the division of a population into various sets based on a particular characteristic,  e.g. the number of students in each of yr 7, yr 8, yr 9, etc. used to make up a stratified sample

	stratified sample
	a means of sampling that ensures that the proportions of particular sections of the sample are in the same proportion as they occur in the population

	summary statistics
	the analysis of a set of data using such measures as mean, median, mode, range, interquartile range, standard deviation, quartiles, deciles etc

	survey
	questionnaire answered by a sample of a population 

	systematic sample
	occurs where the sample is chosen by some organized method, e.g. every 10th person

	upper/lower extreme
	the maximum / minimum scores of a set of data

	upper/lower quartile
	the value above which / below which the top quarter / bottom quarter of a set of scores exist


Data Analysis - HSC
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area chart
	a type of graph in which data from different samples are compared 
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	outlier
	a single score which is well removed from the rest of the data; it is said to have a value that lies more than 1.5 times the interquartile range away from the nearer of the upper or lower quartiles

	skewness
	this exists when the data is not symmetrical; positive skew occurs when the tail extends to the right, and negative skew occurs when the tail extends to the left
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	normal distribution
	distributions which are symmetrical and have a bell-shaped frequency polygon; 

for a normal distribution,

              mean = median = mode
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	standardized score
	the recalculation of a set of scores to give a new set of scores with a particular mean and standard deviation

	z-score
	a value that tells us how far a score is away from the mean, in terms of the number of standard deviations it is away from the mean  
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	causality
	deals with “cause and effect” , i.e. where something is directly caused by another: e.g. the amount of coffee drunk (the cause) directly affects a person’s caffeine level (the effect); sometimes there may appear to be causality although no direct link exists, e.g. the amount of coffee drunk may appear to increase as a person’s age increases, but this does not involve causality

	correlation
	the strength of the linear association between two variables; positive correlation occurs when the variables increase or decrease together; negative correlation exists when one variable increases while the other variable decreases

	correlation coefficient
	a numerical value, r,  which is a measure of the strength of the correlation; 
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(students are not expected to calculate the correlation coefficient)

	line of best fit
	a single line drawn through a set of data which represents the general trend of the data

	median regression line
	also called the “three median line” this is a method for finding a line of best fit for a set of data points

	scatterplot
	a means of representing data that involves treating the data as ordered pairs and plotting them on a set of axes


Measurement - Preliminary
[image: image45.wmf]4
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	absolute error
	
[image: image7.wmf]2
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 of the smallest unit of which the measurement has been made

	adjacent
	the side of a triangle that is beside the relevant angle in a right-angled triangle, but is not the hypotenuse

	angle of depression
	the angle between the horizontal and the line of sight to a lower object
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	angle of elevation
	the angle between the horizontal and the line of sight to a higher (elevated)object
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	concentration
	the ratio of the amount of a substance in a mixture compared to the total volume of the mixture

	congruent
	refers to two objects which are equal in all respects; two (or more) figures which have the same shape and size

	cosine
	the ratio of 
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 for a given angle in a right triangle

	elevation
	representation of a 3-D solid by drawing three separate 2-D diagrams:- usually the top, the front and the side (also, elevations may refer to the direction they face, e.g. the east elevation)

	enlargement
	a copy of a figure which is larger than the original

	hypotenuse
	the side of a right-angled triangle which is opposite the right angle

	opposite
	the side of a triangle that is furthest from the relevant angle in a right-angled triangle

	percentage error
	the absolute error expressed as a percentage of the measurement

	prefix
	used in measurements to indicate what fraction or multiple of the base unit is being used, e.g. micro, milli, centi, kilo, mega, etc

	ratio
	a comparison of the size of two similar quantities (measured in the same units)

	reduction
	a copy of a figure that is smaller than the original

	scale factor
	the number by which the side lengths of a shape are multiplied to obtain an enlargement or a reduction

	significant figures
	the precision or accuracy of a measurement; the number of digits used to write a number in scientific notation

	similar
	two figures which are the same shape, but a different size; corresponding angles are equal but corresponding lengths are in a constant ratio

	sine
	the ratio 
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 for a particular angle in a right triangle

	tangent
	the ratio 
[image: image10.wmf]adjacent
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 for a particular angle in a right triangle

	trigonometry
	the part of mathematics which studies the relationship between the measures of sides and angles in triangles

	unitary method
	a method of solving rate and ratio problems by finding the value of one unit of the desired quantity


[image: image50.wmf]Measurement - HSC

	annulus
	the area between two concentric circles
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	ellipse
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	quadrant
	one quarter of a circle ; can also mean a quarter of the number plane, bounded by the axes 

	sector
	[image: image54.wmf]part of a circle which is bounded by two radii and an arc



	compass radial survey
	a survey of a piece of land which involves taking compass bearings to each corner of the piece of land from a central point

	cosine rule
	used to solve a triangle in a question in which is given either the three side lengths (to find an angle), or two sides and the included angle (to find the 3rd side) 
[image: image11.wmf]

	offset survey
	also called a ‘traverse survey’:  a method used by surveyors to record field diagrams where points on the edge of a field are measured from a diagonal (usually the longest diagonal)
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	plane table radial survey
	a method used by surveyors to record field diagrams where points on the edge of the field are marked from a central point; involves the use of scale figures

	sine rule
	used to solve a triangle when given either two side lengths and an angle opposite one of these sides, or two angles and one side length

	great circle
	a circle on the surface of a sphere which has the same centre as the sphere, e.g. the equator is a great circle on the Earth

	Greenwich Meridian
	The meridian of longitude that is taken as 0(; it passes through Greenwich in England

	International Date Line
	an imaginary line that is both 12 hours ahead of and 12 hours behind the Greenwich Meridian; in travelling across the International Date Line you either lose or gain a day

	knot
	the unit of speed used in navigation; one knot is a speed of one nautical mile per hour

	latitude
	an angle used to determine how far a point on the earth is north or south of the Equator

	longitude
	an angle used to determine how far a point is east or west of the Greenwich Meridian

	meridian of longitude
	half of a great circle on the Earth joining the North and South Poles

	nautical mile
	the unit of distance used in navigation; one nautical mile is exactly 1852 metres

	parallel of latitude
	an imaginary circle on the Earth’s surface, parallel to the equator; they are examples of small circles 

	small circle
	a circle on the surface of a sphere whose centre is not the centre of the sphere


Probability - Preliminary
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	complementary events
	only two outcomes are possible, e.g. tossing a coin – possibilities are either a head or a tail; throwing a die can also be considered as complementary events such as when we look at the probability of throwing a three or not throwing a three; complementary events add up to 1; often used in questions involving “at least ….”

	equally likely
	this occurs when all possible outcomes have the same probability of occurring

	event
	another term for “outcome”

	frequency
	the number of times a particular event can occur

	multi-stage event
	a possible outcome involving more than one step, e.g. throwing a 2 on a die and getting tails when tossing a coin

	outcomes
	the various possibilities that can occur

	percentage chance
	the probability of a particular outcome when expressed as a percentage

	probability
	the likelihood of a particular outcome occurring, 
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	relative frequency
	the result of an experiment; relative frequency = 
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; if we toss a coin 50 times and get 22 heads, the relative frequency of heads is 
[image: image14.wmf]50

22



	sample space
	the set of all possible outcomes that can occur 
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	expected outcome
	 e.g.  how many days we could expect it to rain in September, or, how many times we could expect to win when playing a lottery-type game – worked out by multiplying the number of times an experiment takes place by the probability of the outcome required

	financial expectation
	the amount of money that can be won or lost when participating in a game or competition that has monetary results

	ordered selection
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when considering how an arrangement can occur, the order in which the people/objects occur is important; e.g. when arranging four things, A, B, C, D, in a row, ABCD is different to ACBD, etc.

	probability tree diagram
	a tree diagram that has the probabilities written on the branches


	

	simulation
	a way of imitating a series of events, e.g. tossing a coin can be used to represent the numbers of  male or female children in a family

	tree diagram
	a diagram used to show possible outcomes, 

where all the outcomes are equally likely
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	two stage events
	a set of outcomes which consist of two parts, e.g. throwing a die and tossing a coin

	two-way table
	a type of table that is used to compare two categories against two characteristics, such as a false positive and false negatives table

	unordered selection
	in an arrangement this occurs when order does not matter, e.g. there are four members of a committee, it does not matter if we change the order, i.e. ABCD is the same as DBCA
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Algebraic Modelling – Preliminary
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	cubic
	an equation where the highest power on a pronumeral is 3, e.g. y = 2x3 , or A = 
[image: image17.wmf]3
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	decreasing function
	a function in which the independent variable increases as the dependent variable decreases
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	dependent variable
	the second variable in a set of ordered pairs, e.g. for (r, A) and (x, y), A and y are the dependent variables in these ordered pairs

	direct linear variation
	occurs when a linear relationship exists between two variables, e.g. the number of people at a meal and the amount of food required to feed them

	extrapolate
	the process of reading a value from a graph in which the independent variable is outside the original set of  points that have been plotted

	function
	a set of points which have only one y-value for each x-value

	gradient
	the gradient of a line: 
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	[image: image65.wmf]
if the line leans to the right, 

the gradient is positive; 
	[image: image66.wmf]
if the line leans to the left, the gradient is negative 

	increasing function
	a function in which the independent variable and the dependent variable both increase or decrease together
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	independent variable
	the first variable in a set of ordered pairs, e.g. for (r, A) and (x, y), r and x are the independent variables in these ordered pairs

	interpolate
	the process of reading a value from a graph which is between the original set of points that have been plotted

	linear
	an equation of the form y = mx + b; the graph is always a straight line; also equations like 

y = 3 or x = -2 are examples of linear functions

	piecewise linear function
	a graph which consists of pieces of two or more lines
	

	This is an example of a piecewise linear 

function.



	power
	the index on a number of a pronumeral; in the expression x4 + 2x-1, 4 and –1 are both powers

	proportional to
	‘a’ is proportional to ‘b’ can be written as a ( b means that 
[image: image19.wmf]b
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 has a constant value; if we write this as a = k.b,  k is called the ‘constant of proportionality’; in particular, we refer to proportionality when we are looking at questions involving direct or inverse variation

	quadratic
	an equation where the highest power of a pronumeral is 2, e.g. S = 3a2 + 2 is a quadratic

	rate of change
	
in General Mathematics, a rate of change generally refers to the gradient of a line described in words, e.g. in a distance-time graph, the gradient represents the speed (the rate of change of the distance with respect to the time)

	relation
	a set of points on the number plane

	step function
	a step function represents a real life situation in which, for example, the cost of parking increases in regular amounts, or the cost of postage increases according to the weight of a package, in regular increments


	


	y-intercept
	the point where a graph meets the y-axis; in the equation of the line y = mx + b, 

the y-intercept is ‘b’
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	cubic function
	an equation where the highest power on a pronumeral is 3, e.g. y = 2x3 or A = 
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	exponential function
	the equation of a graph in which the independent variable is a power, 

e.g.  y = 2x, P = 5.3t are examples of exponential functions
	
	exponential functions look like this 



	hyperbolic function
	the equation of a hyperbolic function is of the form 
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, i.e. the independent variable is written in the denominator
	

	quadratic function
	the graph of an equation in which the highest power on the independent variable is 2
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example of the graph of a cubic
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example of the graph of a quadratic
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A = ((R2 – r2)
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