Some Definitions:

Constructions:
Centroid 
Balancing point.  

Median    
Line that goes from one vertex to 

the midpoint of the opposite side. 

Orthocentre  
Points where the Altitudes intersect. 

Altitude  
Drawn from a vertex to the opposite side 

such that it forms a right angle.

Circumcircle
of a triangle, is a circle that passes through all three vertices of a triangle. 

Circumcentre
is the point where a triangle’s three perpendicular bisectors meet. 

Incircle
of a triangle, is the largest circle that will fit inside the triangle. Each of the triangle’s three sides is a tangent to the circle. 

Incentre
is the point where the a triangle’s three angle bisectors meet

Tangent
is a line that touches the circle at a single point.



To draw a Circumcircle, bisect the lines. 


To draw an Incircle, bisect the angles. 





Bisect

To cut in half.




Bisector
The line that cuts the angle/line in half.

Perpendicular bisector

Cuts a line segment into two equal parts and meets the line segment at 90
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Vertex
of an angle, is the point where the two rays of an angle meet.

Theorems:

Axiom

A statement which we accept without any proof. 

Theorem
a rule that has been proved by following a certain number of logical steps or by using a previous Theorem or Axiom that you already know. 

Corollary
a statement that follows readily from a previous Theorem. 

Converse
the reverse of a Theorem. 

Implies
a term we use in a proof when we can write down a fact we have proved from our previous statements. The symbol is 
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Proof
is a series of logical steps which we use to prove a Theorem

Proof by contradiction



Is a form of proof that establishes the truth or validity of a proposition by showing that the proposition being false would imply a contradiction.   

Statistics:
Mean
The sum of all the values divided by the number of values

Median
The middle value when the values are arranged in order

Mode
The value that has the greatest frequency (Occurs most often)

Range
The difference between the maximum value and the minimum value of a set. 

Lower quartile
One quarter of the values in a ranked set of values are less than or equal to it.

Second quartile
The median.

Upper quartile
Three quarters of the values in a ranked set of values are less than or equal to it. 

Percentiles
The values that divide a data set into 100 equal parts. 

z-scores
The number of standard deviations a given value x is above or below the mean of a given data set. 




[image: image3.wmf]s

m

-

=

x

z


Primary data
Data collected by the person who is going to use the data. 
Secondary data
is not collected by the person who is going to use it. 

Observational study
The researcher collects the information of interest but does not influence events.

Case-control study
Two groups are compared, one (the case) and one (the control). 

Explanatory variable

Response variable
In the case of a drug trial, the drug is called the explanatory variable and the effect of the drug is called the response variable. 

Categorical data
Questions that cannot be answered by numbers provide categorical data. 

Ordinal
can be ordered.


Nominal
cannot be ordered.


Numerical data
questions that can be answered by numbers provide numerical data. 

Continuous
can be any one of an infinite 

number of values within a range of values.


Discrete
can only have certain values. 

Census
survey of the whole population. 

Sample
a group that is selected from a population in order to gather information. 

Parameter
numerical measurement describing some characteristic of a population. It is a fixed number but generally we do not know its value. 

Statistic
numerical measurement describing some characteristic of a sample. It can change from sample to sample. 

Sampling distribution
The distribution of all the values of that statistic when all possible samples of the same size are taken from the same population.
Margin of error
The maximum likely difference between the sample proportion, [image: image4.png]


and the population proportion p.
Hypothesis
A claim or statement about a property of a population. 

Hypothesis test 
A procedure for testing a claim about a population. 
Null Hypothesis
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 is a statement which defines the population. 
Simple random sample
a sample size n is selected in such a way 

that every possible sample of size n from the population has an equal chance of being selected (thus avoiding bias)
Stratified random sample
divide the population into at least two 

different subgroups so that the subjects within each subgroup share the same characteristics. Then a simple random sample from each subgroup is drawn from each subgroup. 
Systematic random sample
assign a number to each member of the population. Divide the population by the sample size. Randomly choose a number from 1 to the number calculated etc. 

Cluster sample
divide the population into clusters. Some clusters are selected at random. Then all members from those clusters are chosen.
Quota sample
Fill a quota. Convenience. (Non-probability sampling) 
Convenience sampling
choose in the most convenient way. (non probability sampling)
Questionnaire
A set of questions designed to obtain data from a population.

Bivariate data

Data that can be paired.

Correlation coefficient
A measure of the strength of the relationship between two sets of data. It has a value between -1 and +1

Measure of centre
A number that is typical of most of the numbers in the data set. 

Measure of spread
(or measure of variation) measures how spread out the data points are from the centre of the data set. 
Distribution
describes the shape of a plot of the data set.

Outliers
Extreme values that are not typical of the other values of the set.

Probability
Trial
is the act of doing an experiment in probability.

Outcome
is one of the possible results of the trial.

Sample space
The set or list of all possible outcomes in a trial. 

Event
is the occurrence of one or more specific outcomes.

Relative frequency
A good estimate of the true probability of an event, provided that the number of trials is sufficiently large. We use statistical evidence from observations or experiments to determine the experimental probability (relative frequency)

Mutually exclusive
Two events E and F are said to be mutually exclusive if 
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Independent events
Two events E and F are said to be independent if 
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The outcome of one in no way affects the outcome of the other. 

Bernoulli Trial
There are a finite number of trials.


There are only two outcomes – success and failure.


Trials are independent of each other.


The probability of success (p) is the same for each trial.

Discrete set
There is a countable number of individual elements in the outcome space.
Number:
Sum

Add (+)

Product

Multiply (x)

Factor
of a natural number is any natural number that divides evenly into a given number.

Multiple
of a natural number is itself a natural number, into which the natural number divides, leaving no remainder.

Prime number
A natural number that has two factors only. 

Proof by contradiction
is a form of proof that establishes the truth of a proposition by showing that the proposition being false would imply a contradiction. 

Natural numbers (N)
{1, 2, 3, 4, 5…….n}

Integers(Z)
{-n…-3, -2, -1, 0, 1, 2, 3…n}

Rational numbers(Q)
Any number that can be written in the form 
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Irrational Numbers
Numbers that cannot be written in the form 
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a

where a is an integer and b is a non-zero integer. i.e. it cannot be written as a fraction. 

Surd
If you cannot simplify a number by removing the square root (Cube root etc.) then it is a surd. It is an irrational number that is the root of a rational number. e.g. 
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Scientific Notation
A number that is written in the form 
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Order of magnitude
A number rounded to the nearest power of 10.

Modulus (Absolute value)
Is the magnitude of the number without regard to its sign. Written 
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, the non negative value of x.

Indices and Logs:
Index
A number in index form is in the form 
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. a is called the base. n is called the index, power or exponent. 

Exponential function
A function of the form 
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(a is a positive constant)
Natural exponential function
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Log
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Natural Log function
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It has the irrational number e as its base. 

Algebra:

Solve
Find the value(s) of the variable, usually x.

Roots
the value of x for which 
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 are called the roots or zeros of the function. 

(Where the graph cuts the x-axis)

Degree
The highest power within the polynomial.

Variable
A letter (usually x or y) that represents a number. This number may change or be unknown.

Coefficient
A number or symbol that is multiplying a variable. e.g. 3 is the coefficient of 3x
Leading coefficient
The coefficient of the term with the highest power.
Multiplicity
A factor or root that occurs multiple times.
Constant
A quantity that doesn’t change. e.g. 6

Term
A constant, variable or constant multiplied by a variable are terms. 
Algebraic expression
Contains one or more numbers, variables and/or one or more arithmetic operation.


e.g.  3x + 5


Polynomials
Have variables that have only whole number powers.

Factorising
The reverse of expanding. Change the given expression into a product.


e.g. Factorising 
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Discriminant
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. This determines whether the graph of the (parabola) function cuts, touches or does not touch the x-axis.
Arithmetic:
Gross income
Money earned before deductions are made.

Net pay (income)
Money received after all deductions are made. 


Reckonable pay
Gross pay plus notional pay. e.g. private use of a company car, subsidised accommodation. 
Direct costs
Costs linked directly to production
Indirect costs
Costs not linked to production. e.g. Rent. Rates. Lights, Heating etc. 

Variable costs
Costs that vary with the level of output. e.g. Sales commission

Fixed costs
Costs not affected by the level of output e.g. Rent.

Wage
Pay according to the number of hours worked.

Salary
Paid the same amount no matter how many hours are worked. 

VAT
Value added tax. A tax on consumer spending. Generally, each such trader in the chain of supply from manufacturer through to retailer charges VAT on his or her sales and is entitled to deduct from this amount the VAT paid on his or her purchases.
Length, Area, Volume:

Area
The amount of flat (2D) space a shape occupies. 

Perimeter
The sum of the lengths of all of the sides of a shape. 

Trapezium
A quadrilateral that has one pair of parallel sides. 
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 (Pi)
The number of times the diameter of a circle divides into the circumference. 

Sector. 
A portion of a circle bounded by two radii and the included arc. 

Edge
The line where two faces meet. 

Vertex
The corner where two edges meet. 

Net
A 2D shape that folds along its edges to form a 3D shape. 

Prism
A 3D shape that has parallel congruent bases which are both polygons.

Right prism
A prism that has two bases, one directly above the other. Its side faces are rectangular. 

Right circular cone
Has a top (Apex) directly above the centre of a circular base. 
Functions:

Input



The object that is put into the function


Domain


The set of all inputs for which the 

function is defined.

Output



The object that comes out of the function


Range



The set of actual output values.

Co-domain
The set of all possible output values of a function. 

Linear function
A function of the form 
[image: image28.wmf](

)

b

ax

x

f

+

=

where a and b are constants and x is a variable. 
Quadratic function
A function of the form 
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are constants and 
[image: image30.wmf]0

¹

a

 and x is a variable. 
Closed interval
Closed brackets [a,b]. The values of a and b are included in the interval. 
Open interval
Rounded brackets (a, b). The a and b are not included.

Composite function
Written 
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We perform the function g first and then the function f. 

Linear function
is a function of the form 
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 where a and b are constants and x is a variable. 

Quadratic function
is of the form 
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where a,b and c are constants and x is a variable 
[image: image37.wmf](

)

0

¹

a


Vertex
The turning point of a function. 

Completed square
A quadratic function 
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can be written in completed square form 
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 are the coordinates of the vertex of the function. The axis of symmetry is 
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Cubic function
is of the form 
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 and x is a variable.
Exponential function
is of the form 
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 where b is a constant and x is the variable exponent or power. B is the base. 

Injective
A function is injective if for any 
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Surjective
A function is surjective if for any 
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Bijective
A function is said to be bijective if it is both injective (one to one) and surjective (onto)

Inverse functions
If two functions f and g are defined so that 
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Average value
The average value of a function over an interval [a,b] is: 
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Number Patterns,

Sequences and Series:
Pattern
A set of numbers, objects or diagrams that repeat in a particular manner. 

Term
Each distinct object, number or diagram in a pattern. 

Sequence
A set of terms, in a definite order, where the terms are obtained by some rule. 

Number sequence
An ordered set of numbers, with a rule to find every number in the sequence. 

Arithmetic (Linear) 

Sequence.
The difference or change between one term and the next is always the same number. The change in an arithmetic sequence is always constant. 

First difference
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  The difference between consecutive terms in any sequence. 



Common difference
The difference between consecutive terms (d).
Arithmetic series
The sum of all the terms in an arithmetic sequence. 
Non-linear sequence
The difference changes between each pair of consecutive terms. 

Quadratic sequence
The second difference (or second change) is constant. The 
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[image: image56.wmf]c

bn

an

T

n

+

+

=

2

 where a,b and c 
[image: image57.wmf]Î

R , 
[image: image58.wmf]0

¹

a


Exponential sequence
Involve doubling, tripling, halving, etc. 
Cubic sequence
Is of the form 
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where a ,b, c and d 
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The third difference is always a non-zero constant. 
Geometric sequence
(Geometric progression)
A set of numbers, where each term after the first is found by multiplying the previous term by a fixed non-zero real number called the common ratio.
Geometric series
The sum (adding) of all the terms of a geometric series. 
Infinite series
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Convergence 
The sequence of partial sums of an infinite series tends to a limit, then, the series converges. 

Financial Maths
Time value of money
The value of money when factoring in a given amount of interest earned over a given period of time.

Present value


(Present discounted value)
The value on a given date of a future payment series of future payments, discounted to reflect the time value of money  and other factors such as investment risk etc. 

Net present value (NPV)
Present value of all cash inflows minus present value of all cash outflows.   

Annual percentage rate 

(APR)
The annual interest rate (expressed as a percentage to at least one decimal place) that makes the present value of all future payments equal to the present value of the loan.

Annual equivalent rate 

(AER)
For investments, the rate of interest that is used to calculate the amount that is to be paid to the investor. 

Bond
A cash payment to the government or to a private company for an agreed number of years. In return the investor is paid a fixed sum at the end of each year. The original value of the bond to the investor is also repaid with the final payment. 

Depreciation
is calculated in order to write off the value of an asset over its useful economic life. 

Annuity
This is a regular stream of fixed payments over a specific period time, taking into account the time value of money. Sometimes used in relation to a regular pension payment.

Perpetuity
is an annuity in which regular payments begin on a particular date  and continue indefinitely. The amount invested is never redeemed. The value of the perpetuity is simply the payment divided by the rate.
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Amortised loan
is a loan that involves paying back a fixed amount at regular intervals over a fixed period of time. E.g. term loans, mortgages.

Complex numbers:

Complex number
z, is any number of the form 
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A is the real part and b is called the imaginary part of z.

Modulus
The modulus of a complex number 
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Conjugate
The conjugate of a complex number 
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Argument
The angle between the line segment joining a complex number to the origin and the positive x-axis is called the argument of the complex number arg(z)
Polar form
is of the form 
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De Moivre’s Theorem
If 
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i.e. 
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General polar form
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Differential Calculus
Continuity
If a function 
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Chain rule
f and g are both functions, and F is the composite function defined by 
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If 
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Product and quotient rules
See tables p25.

Geometry
Plane
A flat two-dimensional surface. It has length and width but no thickness.

Point
A position on the plane. It has no dimensions.

Coplanar
Points that lie on the same plane. 

Line
A straight, infinitely thin line that continues forever in both directions. It has no endpoints.

Collinear points
Points that lie on the same line.

Perpendicular lines
Lines that are at right angles or 90
[image: image85.wmf]0

to each other. 

Parallel lines
Lines that are the same distance apart. They never meet. 

Line segment
Part of a straight line. It has two endpoints and can be measured using a ruler. 

Ray
Part of a line that originates at a point and goes on forever in only one direction. 

Vertex
Where two rays meet at a point.

Angle
Where two rays meet they make an angle. 

Vertically opposite angles
Angles which have the same vertex and are directly opposite each other.

Transversal
A line which cuts two or more  lines (usually parallel). 

Exterior angle
of a triangle is the angle between one side of the triangle and the extension of a adjacent side. 

Congruent
In the case of triangles – all the corresponding sides and interior angles are equal in measure. 

Parallelogram
A quadrilateral that has two pairs of parallel sides. 

Polygon
A closed shape (Without gaps or openings) with straight sides. It has at least three sides. 

Regular polygon
Has equal sides and equal angles. 

Similar (Equilangular)
triangles have all three angles in one triangle the same measure as the corresponding angles in the other triangle. 

Circle
A set of points in a plane that are equidistant from a fixed point (The centre)

Redius
The line segment from the centre of the circle to any point on the circle.

Chord
Any segment that joins two points on a circle. 

Diameter
A chord that passes through the centre of a circle. The diameter is twice the radius in length. 

Circumference
The perimeter or length of a circle.

Arc
Any part of the circumference or curve of the circle. 

Tangent
A line which touches the circle at only one point. Where the tangent touches the circle is called the point of contact, or point of tangency. 

Sector
The region of the circle enclosed by two radii and the arc between these radii. 
Cyclic quadrilateral 
A quadrilateral in which all four vertices are points of a circle. Opposite angles add up to 180
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Proof
A series of logical steps that are used to prove a theorem.

Coordinate Geometry
Angle of inclination
The angle formed between a line and the positive side of the x-axis. 

Locus
The path traced out by a moving point, satisfying certain given conditions. 
Transformation Geometry
Translation
Points or shapes are moved in a straight line. A translation moves every point the same distance and in the same direction without changing orientation of the shape or rotating it. 

Central symmetry
A reflection through a point. 

Axial symmetry
A reflection in a line or axis. The line acts as a mirror. 

Enlargement
A transformation in which both the size and the position of a shape changes. 

Centre of enlargement
The point from which the enlargement is constructed.

Scale factor
the number by which the object is enlarged (k)

Trigonometry
Angle of elevation
The angle above the horizontal.

Angle of depression
The angle below the horizontal

Radian
The measure of the angle at the centre of the circle when the length of the arc is equal to the length of the radius.

SinA
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