Component Knowledge

Co-ordinates

Recognise the different axis on a
graph

To be able to plot a coordinate in
positive and negative quadrants

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

Key Vocabulary

Horizontal Going side-to-side, like the horizon. This is the x axis
Vertical In an up-down direction or position. This is the y axis
Co-ordinates A set of values that show an exact position.

On graphs it is usually a pair of numbers

Co-ordinates:

Coordinates are a set of instructions to get to a
location from the origin (0, 0).

The first number (x) tells us how far we go ‘along the corridor’ HORIZONTAL

The second number (y) tells us how far we go ‘up (or down)

the stairs’. VERTICAL (x y)
)

Co-ordinates example

2 right

/ (-2,-1) 1\

2
left down
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Component Knowledge

Straight line

Key Vocabulary

Axis A fixed reference line a grid to help show the position of coordinates
Gradient How steep a graph is at any point

Y intercept Where the graph cuts through the y axis

Coordinate A set of values that show an exact position

Quadrant Any of the 4 areas made when we divide up a plane by an x and y axis
Vertical In an up and down position. The y axis is the vertical axis

Horizontal Going side to side. The x axis is the horizontal axis

Graph A diagram showing the relationship between two quantities

Completing a table of values and plotting a graph

To plot a straight line graph, you may be given a table or you may need to draw one.
Example: Plot the graph of y = 4x — 2 for the values of x from -3 to 3.
1) Draw a table of values if you have not been given one.

-3 -2 -1 0 1 2 3

2) Substitute in your x values to y , this will give the corresponding y values.

-3 -2 0 1 2
-14 -10 6 -2 2 6

3) Plot the points on the graph.
E.g.(-3,-14), (-2, -10), (-1, -6), (0, -2), ...

4) Join up
with a
straight line.




The equations of all straight lines can be written in the form:
y=mx+c

Intercept — The number on its own.
Gradient — The number in front of the x. Shows where the line cuts the y axis.
This tells us how steep the line is.

The y intercept is y
where the line
crosses the y
axis

The gradient of a line tells us how steep the line is,

the greater the gradient the steeper the line. y="52+7

¥

You can find the
gradient using the
graph by picking 2
points on the line
and using

You can find
the y intercept
from the
equation by
putting x equal
to0

Y2—0N
m=-——"—=
X2 — X1

The changeinyisequaltoy, —y; =7-1=6

m o= %

The changeinxisequaltox, —x; =4—-0=4
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The gradient and intercept of a straight line can also be identified form the formula.

Example: Find the gradient and intercept of the following lines.

1) y=5x -2 Grad=5 Intercept=-2

2) 2y=4x+5 y=2x+25 Grad =2 Intercept = 2.5

3) x+y=10 y=-x+10 Grad =- | Intercept = |0
Pad

Rearrange all equations so they are in the form y = mx + c (the y must be isolated)

Lines parallel to the axis (Horizontal and Vetical lines)

All the points on this line have @ can be ONY posttie
ax coordinate of 10 or negative valve Includgg

‘////

- I Lines parallelto the y axis take
tersection L1 | ‘ I . the form x = a and are vertical
ponts ~_

Lines parallel to the x axis take
the form y=a and are horizontal

N Allthe points on thisline have e.g.(3,-2)(7,-2)(-2,-2) all
ay coordinate of -2 lay on this line because the
y coordinate is -2
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Exchange

rates

Component Knowledge

Convert other currencies into pounds
and vice versa

Be able to compare costs in
different currencies

Key Vocabulary

Currency

Money, such as coins or banknotes, used as a medium of exchange

Exchange Rate

The rate at which the money of one country can be exchanged for the money of another
country

British Pounds

The currency used in the United Kingdom

US Dollar

The currency used in The United States of America

pf EE N EEEEEEEEEEEEEEN]

Highlight the rate

the rate

the exchange rate

currency symbol

Write down the exchange rate and the
other information given

Decide whether to multiply or divide by dollars.

a. Ifyou are going FROM the “1” to
the other currency, then multiply
b. If you are going TO the “1” from the
other currency, then divide
Multiply or divide the given currency by

5) State your final answer with the correct

How to work out exchange rates

Example
Given that £1 = $1.87, convert £70 to

1) £1=51.87

2) £1=351.87 This tells us that every
£1is equal to $1.87

3) We are going from the “1” to the
other currency so we multiply

4) £70x$1.87

5) =$130.90

Comparing Currencies

Example

| have chosen £.

£64.

A coat in London costs £60. The same coat in Dublin costs
€74.88 The exchange rate is £1 = €1.17.

In which city is the coat cheaper and by how much?

1) We can choose to compare in £ or €.
2) Cost of coatin Dublinin £=74.88+1.17 =

3) This means it is cheaper to buy the coat in
London as it is £4 cheaper (£64-£60=£4).

You may be given a conversion graph
instead of an exchange rate

You can use the graph to find the exchange
rate.

US Dollar

pf EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR
FEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENESR
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Component Knowledge

Conversion

e Plot a conversion graph
e Interpret a conversion graph

.Illlllllllll

graphs

Key Vocabulary

Conversion graph Straight line graphs that show a relationship between two units and can be
used to convert from one to another.

Convert Change a value or expression from one form to another.

Axes A fixed reference line on a grid to help show the position of coordinates.

Using conversion graphs

50 Example 1- Use the graph to
45 convert 45 litres to gallons.

40 Draw a line to the right from 45 litres
35 until it meets the diagonal line.

30

Then draw from the diagonal line,
25 down until it reaches the gallons on
20 the x axis.

15 Now read the number from the axis.
10 In this example 45 litres = 10 gallons.

5

O >
g ¥ 2 3 4 858 67T 89 10
Gallons

Example 2- Use the graph to convert 4 gallons to litres.

Draw a line up from 4 gallons until it meets the diagonal line.
Then draw from the diagonal line to the left until it reaches the litres on the y axis.
Now read the number from the axis. In this example 4 gallons = 18 litres.

Example 3- Use the graph to convert 60 gallons to litres.

The graph does not go up to 60 gallons but you can use a value from the graph and then multiply to
answer this question.

In this example the graph shows that 10 gallons is equal to 45 litres.

If you multiply 10 gallons by 6 you would get 60 gallons.

Do the same to the litres (45 X 6) and you will work out the answer.

In this example the answer is 270 litres.
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Plotting conversion graphs

Use the fact 5 miles = 8 kilometres to draw a conversion graph on the grid.

20“

18 Mark a cross at 5 miles and
16 8 kilometres and then

14 anotherone at 10 miles and
6 kilometres.

Kilometres

10 Join these points up from
(0,0).

01 2 3 45 6 7 8 910
Miles

20

18 Use your graph to convert 8 miles to kilometres

16 Draw a line up from 8 miles until it meets the diagonal

line. Then draw from the diagonal line to the left until it
14 reaches kilometres on the y axis. Then read the number
from the axis. In this example 8 miles is 12.8 kilometres.

Kilometres

10

Use your graph to convert 6 kilometres to miles

Draw a line to the right from 6 kilometres until it
meets the diagonal line. Then draw from the diagonal
line, down until it reaches miles on the x axis. Then

/ read the number from the axis. In this example 6

kilometres is 3.8 miles.

012 3 45 6 7 8 910
Miles

Online clip
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Component Knowledge

Pressure

Key Vocabulary

Pressure The effect of a force over an area.

Force Force is push or pull. Measures in Newtons (N).

Area The amount of space taken up on a flat surface.

Gravity The force that attracts a body towards any other physical body that has mass.

Measure To find a number that shows the size or amount of something.

.-'lllllllllllllllllll.

Key Concepts = Formulae

Whenever an object rests on a solid surface, the p _ Force
_ _ _ . ressure =

surface pushes back against the object, balancing the Area

weight.

_ Force
The effect that the force of gravity has on the surface Area =

depends on the size of the force and the area it is
acting over. This effect is called pressure.

Pressure

Force = Pressure X Area
Pressure can be increased by increasing the size of the

force or decreasing the area.

Examples

= Force is typically measures in Newton’s (N)
A tracked excavator has a weight of 210,000N.

Th . tact with th dis 4m? = Sometimes pressure is measures in Pascals
e area in contact wi e grounda is 4m-.

(Pa)

Force _ 210,000N

Pressure = = = 52,500 N/m? 1 Pa is the same as 1 N/m?
Area 4m?

1000 Pa equals 1 kilopascal
(kPa)

A man weighs 880N and his shoes have an area :;'::::::::::::::::::::::::::::::::::::::
of 500cm?. What pressure does he put on the Visual Representation
floor?

Force_ 800N
Area  500cm

Pressure = > = 1.6 N/cm?

The drawing pin will sink into the wood as
it has a small surface area which
concentrates the force.

Online clips
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The finder won’t sink in as it has a large
== surface area which spreads out the force.
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Component Knowledge

Density, mass

Calculate simple density, mass or volume
Calculate more complex density, mass or
and volume S

Combining mass and volume to find
density of a compound.

pf EEEEEEEEEEEEEEEESR
.Illlllllllllllllll

Key Vocabulary

Density A measure of how tightly the mass of an object is packed into the space it takes
up. If an object is heavy and small it will have a higher density

Mass The mass of an object is the quantity of matter it contains. It never changes.
Volume Volume is defined as the space occupied within the boundaries of an object in
three-dimensional space

Units The unit of measure used to describe density, mass and volume.

Compound measurement | A measure made up of two or more measurements (e.g. speed, pressure,
density)

Formulaefordensitv massandvolume .;llllllllllllllllllllllllllllllllllllllllll
Calculate density

D it Mass
ensity A solid silver spoon has amass of 65.1g. The volume

of the spoonis6.2cm?3. Calculate the density of silver.

Volume

Mass ass

. M
Density =

Volume

T ¢=m  Write outthe formula
Density

65.1g <:I Substitute inthe values

Density = fromthe question

6.2cm?
Mass = Density X Volume
Remembertoinclude the

H — 3
Density =10.5 g/cm® unitsinthe final answer

Calculate volume

Calculate mass

A piece of plastichas a density of 1.3g/cm3and a
volume of 100cm3. Work out the mass of the piece
of plastic.

Iron has a density of 7.8g/cm3. A solid iron statue has
a mass of 877.5g. Work out the volume of the statue.

Mass

Vqume=Density ¢mm  Write outthe formula

Mass = Density X Volume <mmm Write outthe formula

Substitute inthe values

Mass = 1.3g/cm® x 100cm® 4w 2 question

877.59 Substitute inthe values

Volume=—7_8 g/cm® fromthe question

Remembertoinclude the
@a=

Mass = 130g unitsinthe final answer

5 Remembertoinclude the
Volume=112.5 cm* € unitsinthe final answer

"u
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x 1000 x 1000 x 10003 x 1003 x 103

N Useful P i Y i Y

tonne kg Conversions Km?3 m?3 cm® mm?3

+1000 +1000 + 10003 + 1003 +103




Calculate more complex density, mass or volume

When calculating more complex density, mass or volume you may need to do a calculation before you can
then substitute the values from the question into the formula. You made need to calculate the volume of the
object first or you may need to change the units of mass or volume so that they are the same.

A garden ornament haga volume of 0.05m3.
glass cube of side length 5Fm hasa mass of The ornamentis made froma stone thathas a
306.25g. Ca € density of the glass.

density of 6.4g/cm?3,) Calculate the mass of the

5x5 x5=125¢m3 ¢=mm Calculate the volume ornament. Include suitable units.

of the cube
Units need to be the

0.05m3 X 1,000,000 = 50,000cm? <:I same. Convertm?

. M .
Density = ass <:I Write outthe formula into cm?

Volume

.. 306.25g = Substitute in the values Mass = Density x Volume  {@mm Write outthe formula
DenS|ty——1ZSCm3 you know
Substitute in the values

Mass = 6.4g/cm? x 50,000cm® {=== from the question

. Remembertoinclude the
Density =2.45g/cm3 <‘:|
¥ 4 unitsinthe final answer
Remembertoinclude the
Mass = 320,000g : unitsinthe final answer
Change the unitstokg as
&= g g

Mass = 320kg itis more suitable thang

Combining mass and volume to find new density

When combining mass and volume to find a new combined density you cannot just add the two densities
together. You have to find the total mass and the total volume of the new substance and then use these
amounts to calculate the density of the compound (Sterling silver in the example below).

Some sterling silver is made with 900 g of silver and 90 g of copper. The density of silver is 10 g/cm3. The density
of copper is 9 g/cm3. What is the density of the sterling silver?

a) Silver Copper Sterling silver C) Silver Copper Sterlingsilver

Density | 10 g/cm3 9 g/cm? == jlinwhatyou Density | 10g/cm? 9 g/cm?
know fromthe
Mass 900g 90g ¢== question Mass 900g S0¢g = Cyiculatethe new

massand new
Volume Volume 90cm3 10cm? == volume by adding

Silver Copper Sterling silver sterlingsilver

Density 10 g/cm3 9g/cm3 . 3 Calculate the
Density 9.9 g/cm (::I new density by

dividingthe new
Mass 900g EIF Mass 990 g mass bf the new

lume
Volume 90cm3 — Calculate the vol
missingvolumes Volume 100 cm3

Online clip
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Component Knowledge

Speed,

e Calculate speed given distance
and time (including fractional
time).

Distance &

Use the correct formula to
calculate speed, distance &
time.

Time

Key Vocabulary

Speed A measure of how fast something is happening

Distance A measure of how far it is from one place to another

Time A measure of how long something takes to happen

Units A quantity used as a standard measurement

Convert To change something from one form to another

Average A calculated central value of a set of numbers

Metric A standard unit of measure using metres, kilograms and seconds
Imperial A unit of measure developed in England. E.g. miles, pounds, gallons etc

Useful conversions

Distance

Speed
P Time

x 1000 x 100 x10

'Y
A\ A A W

+ 1000 +100 +10

Distance = Speed x Time

k

Distance

=i
3
m

Speed

Units of speed include: m/s (metres per 5 miles = 8 kilometres

second), mph (miles per hour), Km/h
(kilometres per hour).

X 60 X 60

G e

hours minutes Seconds
\_/
=60 =60

Example 1 Example 2

Units of distance include: m (metres), km
(kilometres) miles.

Units of time include: s (seconds), min
(minutes), h (hours).

Jim travels 45 miles in 3 hours. Jess travels 45 miles in 1 hour 30 mins.

i i ? What was her average speed in mph?
What was his average speed in mph~ ge sp p 1 hour 30 mins

Distance 45 Distance 45
—_— Speed = =

Time 3 Time 1.5 «J =1.5hours

= 15mph = 30mph

Speed =
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Example 3 Example 4

Jim drives at 40 mph for 3 hours. For 15 minutes Sally ran at

Note: there are
different units of

Distance = Speed X Time Distance = Speed x Time time so we convert
mins to hours.

How far did he travel? an average speed of 20 km/h

Distance = 40 X 3 Distance = 20 X 0.25 = |

15
15 mins= —=025h
=120 miles =5km mins = %o

Example 5 Example 5
Note: there are

A train travels 300 miles at 60 mph. A runner travels 3 km at 5 m/s. different units of
distance so we

How long did this take? How long did they take? / convert km to m.

Distance 300 ] Distance 3000
= Time = =
Speed 60 Speed 5

3km = 3000m

Time =

=5 hours = 600seconds \ Note: this is not a
sensible unit. We convert
600s to mins.

= 10 minutes

600s = 10 mins

Multi-Part Journeys

Creating a table
can help solve
problems with
Julie’s average speed from Bath to Bristol was 50km/h multi-part
journeys.

Julie drove 45km from Bath to Bristol.

She then drove 68km from Bristol to Cardiff.

Julie took 105 minutes to drive from Bristol to Cardiff.

Work out Julie’s average speed for her total drive from Bath to Cardiff.

Speed Distance Time Use the formula
We cannot just to find the missing
find the second Bath value so we can

0.9h
speed and take to 50 km/h 45 km "L find the total
Bristol

the mean of the 2 - distance and total
values because Bristol We do not ‘ 105 mins time by adding
the distances are Catr(c)!iff need this 68 km (1.75h) e them (we must
different. | convert the time

Total |42.6 km/h| 113 m | 2. to a decimal).

Total Distance B 113
Total Time  2.65

Average Speed = = 42.6km/h(1.d.p)

.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
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Component Knowledge

Real life graphs

e Plot and interpret simple real life graphs
e Plot and interpret distance time graphs

g EEEEEEEEEER

Key Vocabulary

Real life graph This is a graph that represents a situation that we would see in real life.
Distance time graph A graph that shows a journey and the relationship between the distance
reached in a given time.

Y-intercept Where a graph crosses the y-axis.

Gradient How steep a line is at any point

Gradient (distance time graph) | The rate of change of one variable with respect to another (distance and
time). This can be seen by the steepness and represents speed.

. Real life graphs
= Graphs that are representative of real-life situations. The actual meaning of the values depends on the labels

= and units on each axis.

Real life graph — taxi journey
Cost (£)

This graph shows the cost of using a taxi for a journey.
b

The gradient shows the cost per 5 miles travelled.
In this example it costs £3 per 5 miles travelled,

15
which equals £0.60 per miles travelled. \

10

The y-intercept shows the starting cost for the journey
(something that has to be paid no matter how long the
journey is). In this example the starting cost is £5. :'335

The graph can be used to calculate the cost of a 10 15 20 %5
journey or the distance of the journey. ‘/I Distance (miles)

Using this graph, a journey of 10 miles costs £11.

Introduction to distance time graphs

>

A

A diagonal line means that there
Ahorizontal line is movement at a constant rate.
means that there The less steep the gradient is,

IS no movement. the slower the movement is.

Distance
Distance

Example - a car remains )
parked in a car park. Example - a motorbike travels away

5 5 from home at a steady speed.
Time

>

A diagonal line means that there is movement at a constant rate.
If it is positive (up) it means it is movement away from the start.
If it is negative (down) it means it is movement back to the start.

Distance

Example - a runner runs at a steady pace to the end of a
track, turns around then runs at the same speed back.

Time
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Real life graphs - distance time graphs

The graph below describes a journey that has several parts to it, each represented by a different straight line.
Part A: 09:00-11:00, the person travelled 30 km away from their starting point and that took them 2 hours.
Part B: 11:00-12:00, we can see that the line is flat, so the distance from their starting point did not change —
they were stationary.

Part C: 12:00-12:30, they moved a further 30 km away from their starting point.

Part D: 12:30-14:00, they travelled the full 60 km back to where they began.

Calculate the speed — for each part of the journey:

w
o

Distance(D)
Time(T)

N
o

Speed(S)=

Distance (km)
w
o

A

N
o

Part D: 12:30-14:00
10 : Speed(S)=—¢ = 40 km/h

0 N
09:00 10:00 11:00 12:00 13:00 14:00
Time

Part A: 09:00-11:00 Part B: 11:00-12:00 Part C: 12:00-12:30
Speed(S)=2" = 15 km/h Speed(S)= = 0 km/h Speed(S)= =2 = 60 km/h

From this we can see that the person travelled the fastest over part C.
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Component Knowledge

Averages

To understand and calculate the mode from a list.
To understand and calculate the median from a list.
To understand and calculate the mean from a list
To calculate the range and understand it is not an

average.

Key Vocabulary

Data set Collection of values that share a common relationship. This could be answers to a set
guestion or information for a set objective.

Average Is a value (or values) that is used to represent a whole data set

Mode The most frequent value in a data set. It is a type of average. Modal is another word used
more mode.

Median The middle value of a data set, when ordered. It is a type of average.

Mean A measure of the size of the data when shared out equally. It is a type of average.

A value to show spread out a data set is. It can be used to describe how representative of
the whole data set the average used is. IT IS NOT AN AVERAGE.

We use averages to summarise a whole data set in a single value/few values. We do this so
we can interpret large data sets and also compare data sets more easily.

Mode- the most frequent value/ few values in a data set. There can also be no mode ina
set of data.

Ex 1, find the mode:

blue red blue green blue blue

pink green  blue red blue Blue is the mode.

Ex 2, find the mode:
9/ 4/ 3/ 6[ 9[ 5/ 2/ 1/ 8/ 7
To make it easier, we can re-write these values in ascending(increasing) order.

1,2,3,4,5,6,7,8,9,9. We can now see clearly 9 is the mode.

Ex 3, find the mode:
9,4, 3,6,9,5,2,1,8,7,3

Re-written 1,2, 3,3,4,5,6,7,8,9, 9 We_can see 3 and 9 are the modal values.

** We usually only have 1, 2 or 3 modal values™*

Ex 4, find the mode:
4 3,6,9,5,2,1,8,7

Re-written 1,2, 3,4,5,6,7, 8,9 We can see there are NO modal values.




Median- the middle value in a data set, when in order. If there are 2 middle values,
we find the midpoint between them.

How many blocks are in the ) ' Find the medianof: 1,3,3,6,7,8,9

middle stack? Mecjuan
Median = 6
I E IIIIIII Find the median of: 1,2,3,4,5,6,8,9
L )\ J]

50% below 0% above Median is the midpoint of 4 and 5 = 4.5

The m\ddle stack has 3 blocks

How many blocks are in the

middle stack? Find the median of the following set of numbers.

- B 40 -2 10 40 -31 3 -34 13 -10 1 30 16 -16

| 34 -31 -16 -13 -10 -2 10 16 30 40 40

There is no “middle stack”. We
have to calculate the middle of 2
and 4. The middle would be 3.

Mean- The mean is the size of each part when a quantity is shared equally. We can
do this by adding all the values in the data set together and then dividing it equally
between the number of values.

How many blocks would there
be in each stack if they were

Example 1.
shared out equally? e

Find the mean of the following set of numbers.
L 19, 6, 17,6 There are 4
values in the
Solution.
| To find the mean divide the sum of the numbers by data set so

the number of numbers. we are

There would be three in each
pile so the mean =3

dividing by

Sum of numbers 19+6+17+6
= 4.

Number of numbers
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Range- the range shows how spread out the data is. It is Online Clips

useful to order the data when finding the range. The smaller

the range, the more consistent the data. M841, M934,
M940, M328

E.g. Find the range of the following numbers
43 36 10 -8 -3 -6 4 -22
22 -8 6 -4 -3 10 36 43

W ¢
) & T

65

Range =43- -22 = 65
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Component Knowledge

Reverse

Key Vocabulary

Average A calculated central value of a set of numbers

Mean The average of a set of numbers

Inverse Reverses the effect of another operation

Operation A mathematical process

Function machine A way of writing rules using a flow diagram
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Key Concepts Example 1

Reverse mean questions often involve
starting with the mean and working your
way back to find the total.

We can use reverse mean to work out a missing
number in a set.

If we are told the numbers 4, 2, 8, ? have a mean of

This involves rearranging the formula to 4, we can work out the value of the missing number.

calculate the mean.
Total=4x4=16
Function machines are often a good visual to

use when working backwards. 16-8-4-2=2

.Illlllllllllllllllllllllll
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Useful formula
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Mean = Total + Frequency Example 2

There are 10 boys and 20 girls in a class. The class
has a test. The mean mark for all the class is 60.
The mean mark for the girls is 54. Work out the
mean mark for the boys.

—
o

—
L

= Mean x Frequency

Frequency = Total + Mean

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
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Function machines 10 + 20 = 30 in class

O
o]
~—+
Y]

Add up + frequency Total for class = 60 x 30 = 1800

Girls total =54 x 20 = 1080

<
=
Q.
S
(0]

Boys total = 1800 — 1080 = 720

Subtract x frequency

<
=B
c
)

Boys mean = 720/10 = 72
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Component Knowledge

Averages from a

e To be able to calculate the
mean, median, mode and range
from a frequency table.

frequency table

:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
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Key Vocabulary

Frequency The number of pieces of data we have.

Mean Add up the values you are given and divide by the number of values you
have.

Median The middle value when the data is in order.

Mode The value or item with the highest frequency.

Range This is the difference between the largest and smallest values. Shows the
spread of the data

A team played 10 games and recorded the number of goals scored in those games.

Goal scored (x) Frequency (f) Total Frequency so (fx)(f multiplied by x)
far
(2) 2 0x2=0
(2+42) 4 1x2=2
(242+5) 9 2x5=10
(2+2+5+1) 10 3x1=3
Total 10 15

Calculating the mean number of goals scored. Calculating the mode number of
goals scored.

Step 1: calculate the total frequency
Mode = highest frequency of goals

Step 2: calculate (fx) 4
score

total fx

Step 3: calculate the mean using the formula total frequency Highest frequency = 5 for 2 goals

15 scored

Mean = " 1.5 goals

Mode = 2 goals scored

Calculating the median number of goals scored.

Calculating the range number of
Total frequency+1

Median value = > goals scored.

1 Highest number of goals = 3

== 5.5t value

add the frequency column until Lowest number of goals =0

you reach the value in-between

Range=3-0
the 5™ and 6% value 8

Median = 2 goals

Range =3

M127




Component Knowledge

Averages from a grouped

Calculate an estimate for the mean
from a grouped frequency table.

frequency table

Calculate the modal class interval
from a grouped frequency table.
Calculate the median from a grouped
frequency table.

Key Vocabulary

Average A number expressing the central or typical value in a set of data, particularly
the mode, median or mean.

Grouped Data If we have a large spread of data, we put it into categories (classes) to make the
data easier to display or analyse.

Class interval Group.

Averages from grouped data

a) Find an estimate for the mean of this data.

Length Frequency Midpoint Step 1: Calculate the total frequency.

X
(L cm) (f) (x) f Step 2: Find the midpoint of each group.

0<L=<10 10 2 10x5=>50 Step 3: frequency(f) x midpoint (x).

< x 15 =
10<L <20 15 o 15x15-225 Step 4: Calculate the estimated mean.

20< L <30 23 25 23x25=575

30<L <40 7 35 7x35=245 Total f x 1095
Total 55 1095 Totalf ~ 55

=19.9cm

b) Identify the modal class interval. \

. Modal Class = The group that has the highest frequency.
Modal classis 20< L < 30

c) Identify the group in which the median would lie.

\ . Total frequency + 1
56 Median Value =
= =28"Value. 2

2

Add the frequency column until you reach the 28" value. NOTE:

Median is in the group 20< L <30 For grouped data, we can only calculate
an estimate for each average as we do not
know the exact values in each group.

Online clip
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Component Knowledge

Stem and leaf

Diagrams

Key Vocabulary

Stem and leaf diagram A diagram where each data value is split into a leaf and a stem

Ascending From smallest to largest

Mean A calculated central value of a set of numbers

Mode The number which appears most often in a set of numbers

Median The middle of a sorted list of numbers

Range The difference between the lowest and highest values

Key Concepts How to set up a stem and leaf diagram

A stem and leaf diagram is a method of
organising numerical data based on the place
value of the numbers.

e Organise the data into ascending order,
smallest to largest
Determine how the numbers are split
into 2 parts by writing a key for the
stem and leaf diagram
Write the values for the “stem” into
the diagram

e Write the values for the “leaf” into the
diagram

The key Example

Each number is split into two parts:

e The first digit(s) form the stem
e The last digit forms the leaf

The leaf should only ever contain a single digit

A stem and leaf diagram must =2 A group of students are making models out of clay. The weight of
have a key. This explains how each model is shown below. Draw a stem and leaf diagram.

to convert the digits inthe stem Ix 4 5y 5 31a 1.6kg, 3.1kg, 3.1kg, 1.4kg, 2.5kg, 1.7kg, 1.8kg, 2.4kg
and lead diagram into a single

data point. Remember to 1) Order the numbers

include any unitsinthe key if 23 4 410 1 5kg 1.6k, 1.7kg, 1.8kg, 2.3kg, 2.4kg, 2.5kg, 3.1kg, 3.1kg
appropriate.
2) Split the numbers into two parts.

1.4kg splits into units (1) and tenths (4)

3) Put the values into the diagram and create a key

Boys Key: 1 | 4 represents 41 marks -
! Girls Key: 4 | Orepresents 40 marks : m




Dual Stem and Leaf diagrams

Comparing data sets is simplified by using a dual stem and leaf diagram which have two sets of data
represented back to back.

For example, the two sets of data shown below could be combined together to form one dual stem
and leaf diagram instead of having two separate diagrams

Female
7 6
98842 The data for the two
6 6 555 4 classes is now much
5333210 easier to compare
and draw conclusions
from

Note the digits in the
leaf for females is still
in ascending order
but from right to left,
rather than left to
right.

Key : 3| 1 |4 represents
E 13 Female 1
14 Male

-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
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Averages from a stem and leaf diagram

The mode, median, mean and average can all be found from the data in a stem and leaf diagram

From the stem and For the median we need to find
leaf we can see that the middle value. There are 10
3.4kg is the mode and values so to find the location of
it appears the most in the medianwedo (10+1)/2=
the diagram 5.5

We count 5 and a half places to

The range is 3.2kg find the median is 3.4kg

and the mean is
3.51kg Or we can cross off from either

side to find the middle number.

Ine Clips
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Component Knowledge

Scatter

Key Vocabulary

Origin Where two axes meet on a graph

Outlier A point that lies outside the trend of the graph

Relationship The link between two variables

Correlation The mathematical definition for the type of relationship between two variables

Line of best fit A straight line on a graph that represents the data on a scatter graph

Interpret Describe what the data is showing

The line of best fit

Plotting a scatter graph

Age of
car
(years)
Value
of car

(£)

We use the line of best fit to estimate other values.

E.g. 40 hours revising
predicts 45% score on exam

We cannot use our
line of best fit to

predict information
outside of our data

The data forms information pairs for the
scatter graph that you plot as coordinates

e.g. (2, 7500). range.

@ < This point s an
‘outlier’

It doesn’t fit the
model and stands
apart from the rest
of the data

Percantage on trumpet exam

v

alue of Car (£s)

8----

20 60 80

Time spent practising (hours)

T T
2 4
Age of Car (Years)

Make sure axes are clearly
labeled and values are

equally spaced

T T T T T T T I e I T T T LI TELTEILLL
Types of Correlation- describes the relationship only.

2+ Positive & Negative No
~+ correlation =, correlation correlation

As one variable increases N As one variable increases * R There is no relationship
so does the other variable. the other variable decreases. between the two variables.

>
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Component Knowledge

Sampling

Know the difference between random
sampling and stratified sampling

To know how to take a random sample
To know how to calculate sample sizes for
stratified sampling
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Key Vocabulary

Qualitative data Data collected that is described in words not numbers. e.g. race, hair colour,
ethnicity.

Quantitative data This is the collection of numerical data that is either discrete or continuous.
Population This is the whole group you are collecting data from.

Sample A sample is part of the whole population.

Simple Random Sampling Systematic sampling

A simple random sample is when each member of the population * This is a very similar method to random

under study has the same chance or probability of being selected sampling, but the population would first be

for the sample. ordered according to specific criteria such as

An example of a simple random sample would be: listing names of people in the population in

. _ alphabetical order.
1. Assign a number to every member of the population

¢ The sample would be drawn by selecting
every nth person. For example, every 10th

: person in the list.
3. Usethedatafromthecorrespondingmembersofthe :-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
population

2. Randomly generate numbers using numbers from a hat or a
computer calculator

Online C||p T A sample should be:

e fair and unbiased
The following options are not random as not everyone has the U 162
| |

same chance of being chosen:

¢ Choose the first 50 people who arrive at the office. * large enough in size

to be representative of
the whole population
under study.

¢ Choose 50 people whose surname begins with J or T.

= o List all the office workers in alphabetical order and choose every

» 5th name on the list.

Stratified Sampling

y

A stratified sample involves grouping members of the population into classes before taking a proportionate

sample from each class (e.g. grouped by age, language etc.)

Class size

To find the amount of people in each class we must do the following calculation X sample size

total population

Example
The table below shows the age group of the members of a tennis club. Total population=

:AgeGroup: Junior Adult Senior
Number | 320 | 500 130

A stratified sample of 40 is to be taken. Calculate the number for each age group in the sample.

320 + 500+ 130 =950

Junior Adult Senior

320 _ - 500 130 — ~
550 % 40 = 13.5 = 14 people 50 % 40 = 21.1 =~ 21 people 550 % 40 =5.4 = 5people




