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Probability
Probability is the likelihood / chance of something

happening.

It is expressed as a number between 0
(impossible) and 1 (certain).

Can be expressed as a fraction, decimal,
percentage or in words (likely, unlikely, even
chance etc.)
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P(Red Queen) refers to the probability of picking
a Red Queen from a pack of cards.

Outcomes — a list of all the possibilities.

Events — a combination of one or more outcomes
i.e. P(even number on a dice) or P(Q,K or A card).
Trial — the result of an experiment (which is often
repeated a number of times to calculate an
experimental probability.

Sample — A sample is a small selection of items
from a population.

Biased — where the sample or outcome is
distorted or unfair and the outcomes are not
equally likely.

Fair — unbiased and all the outcomes are equally
likely.

Theoretical Probability

Theoretical probability is a probability that is
calculated on the properties of the problem (i.e
52 cards in a pack or 6 faces on a fair dice).

Number of Favourable Outcomes
Total Number of Possible Outcomes

Example:
1
Probability of rolling a 4 on a fair 6-sided die = P

Experimental Probability

Experimental probability is a probability
calculated from an experiment which has been
repeated a number of times and the outcomes
recorded.

You calculate it by working out the relative
frequency =

Number of Successful Trials

Total Number of Trials

Example:
A coin is flipped 50 times and lands on Tails 29

times.

29
The relative frequency of getting Tails = o

Listing Outcomes

Systematically

You should be able to write down all the possible
outcomes that could happen. Systematically
means you do this in a logical way. This will mean
that you don’t miss any outcomes.

There are different ways you can do this.

Example:
A dice (6 sides) is rolled and a coin is flipped at the

same time.
12 outcomes = H1, H2, H3, H4, H5, H6
T1,T2,T3,T4,T5,T6

Sample Space

Is a diagram or table listing all of the possible
outcomes.

It gives you a set of all possible outcomes of an
experiment.
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Types of Data
Qualitative:

Data which is descriptive, uses words not
numbers.
Example: Green, blue, orange.

Quantitative:

Measures quantities using numbers.

Example: Shoe sizes, Heights.

This can also be distinguished by 2 further types:

Continuous:
Data that can take any numerical value in a range.
Example: Time, Weight, Distance, Money

Discrete:
Data which can only take specific values.
Example: Rolling a dice, flipping a coin.

Secondary Data:
Data collected by someone else i.e books, internet

Primary Data:
Data collected by yourself (the investigator)

Population:
The whole group you are collecting data from.

Census:
Data that is collected for the whole population.

Averages

53,91,3,2,7,2,3
Median:
The middle value when values are in numerical
order:

1,2,2,3, 3,3,5,7,9
If there are an even number of pieces of data,
then the median will be the MIDPOINT of the two
middle pieces of data:

2,3,5,7,9,10 2> Midpointof5and7= 6

Mode:
Most common (frequent) piece* of unique data:
*You can have more than 1 mode — bimodal
1,2,2,3,3,3,5,7,9
Mean:
Is mean to calculate:
Sum of data + Total pieces of data = Mean
(5+3+9+1+3+2+7+2+3) + 9 = 3.9 (to 1dp)

Range:

Difference between the biggest and smallest:
9-1=8

Bias:

When collecting data we need to ensure our
sample is not biased. A biased sample is a sample
that does not properly reflect the whole
population. To spot bias you need to think about:
where, when and how the sample is taken.

Bar Charts (Qualitative)

Bar chart ta show the number of types of
treein a park

All bar charts must have:

* Title -

* Frequency on the y-axis ,

* Equal bar widths u‘

* Equal gaps between mj
categories .

* Labelled axis

Oak Birch Evergreen Pine Cedar
Type of tree

Comparative Bar Chart

Bar chart to compare the eye colour of boys
and girls in Year 9

A comparative bar chart
shows two sets of data
alongside each other.
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Line Symmetry
A shape has line symmetry if a line can be drawn
through the shape and the image each side of this
line is exactly the same.
This line is the line of symmetry or mirror line.
Lines of symmetry =1

Lines of symmetry =6

Rotational Symmetry

A shape has rotational symmetry if it can be
rotated (or turned) around a point to look exactly
the same in a new position.
The order of rotational symmetry is the number of
new positions in which the shape will look exactly
the same.
One way to find the order of rotational symmetry
of a shape is to draw the shape on tracing paper
and count the number of positions in which the
shape is exactly the same as you turn the tracing
paper through one complete turn (360°).
Order of rotational

symmetry = 2

Order of rotational
symmetry =5

Similarity and Congruence

Similarity — two shapes are similar if they have
the same angles but different size side lengths.

Congruence — two shapes are congruent if they
have exactly the same size angles and side lengths

Object — is that starting shape before the
transformation.

Image — is the shape created by the
transformation.

Reflection (Mirror) Lines
The line y = 3 crosses the y-axis at 3 and every y
coordinate along the line is 3 i.e. (0,3) (1,3) (2,3)
The line y = x has the same x and y coordinates at
every point along the Iinei)i.e. (0,0) (1,1) (2,2)
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Reflection
Every point in the image is the same distance
from the mirror line as the original shape.
The line joining a point on the original shape to
the same point on the image is perpendicular to
the mirror line.
A reflection creates a congruent image:

Mirror line

G

Rotation

Rotation turns a shape around a fixed point called
the centre of rotation.

3 parts of a rotation:

* the centre of rotation

* the angle of rotation

* the direction of rotation

A Rotation creates a congruent image:

mk

Centre of rotation
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