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Student: Date: 

Maths Stage 4: Linear Functions Sheet 1 
   

Linear functions 

A graph has four different regions where the X and Y coordinates are either posi-
tive or negative.  Look carefully at the graph below and work out whether each of 
the X and Y coordinates is positive or negative in each region. 

 

 

x 
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Complete this table 
Region Is x + or -? Is y + or -? 

blue 

green 

pink 

yellow 

Find the creatures…… 
Write down the coordinates of each animal. 

Remember - x coordinate then y coordinate. 

Creature X coordinate Y coordinate written 

Ant (     ,     ) 

Lizard (     ,     ) 

Dog (     ,     ) 

Owl (     ,     ) 

Label the axes on your sheet of graphs then 

On graph 1 : join, in red, all the points where x = 3 and, in blue, all the points where x = -2. 
On graph 2 : join, in red, all the points where y = 3 and, in blue, all the points where y = -2. 
On graph 3 : join, in red, all the points where y = x and, in blue, all the points where y = -x. 
On graph 4 : join, in red, all the points where y = 3x and, in blue, all the points where y = ½x. 

Remember to label all your lines clearly. 
Use a ruler and keep it tidy! 
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Student: Date: 

Maths Stage 4: Linear Functions Sheet 2 

1) On the grid plot the following points. Label the points A, B … Join the points with
straight lines as you plot them.
A(0, 8)    B(4, 6)   C(4.5, 6.5)   D(5, 6)   E(9, 8)   F(8, 5.5)   G(5, 5)   H(8, 4)   I(7.5, 2)
J(6, 2)   K(5, 4)   L(4.5, 3)   M(4, 4)   N(3, 2)   O(1.5, 2)   P(1, 4)   Q(4, 5)   R(1, 5.5)
S(0 ,8)
You should see the outline of an insect. What is it? ………………………………………………….

2) Write down the letter which is by each of the following points. The sentence it spells
is the answer to question one.

(2, 3) (5, 1) (2, 3) (7, 5) (9, 2) (0, 3) (1, 1) 

____ ____ ____ ____ ____ ____ ____
(5, 1) (5, 1) (4, 4) (10, 5) (7, 0) (4, 2) (0, 5) 

____ ____ ____ ____ ____ ____ ____

 0  1  2  3  4  5  6  7  8  9  10 
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Student: Date: 

Maths Stage 4: Linear Functions Sheet 3 
    

Linear functions 

Drawing straight line graphs from equations means substituting values in to 
equations—like in algebra! 

For example:  Draw the graph of y = 3x - 1 for 0 ≤ x  ≤  4. 

Step 1 Draw and complete a table of values: 

x 0 1 2 3 

y -1 2 5 8 

4 

11 

specified in question 

calculated from y = 3x - 1 

Step 2 Draw the axes (use graph paper) 
Step 3 Plot the points 
Step 4 Join the points (use a ruler as it is a straight line) and label the graph.
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y 

1 2 3 4 5 6 
x 

x 

x 

-1 

x 

x 

x 

0 

y = 3x - 1 

Increase in y is 8-2=6 

Increase in x is 3-1=2 

Better written 
along line! 

Points to note: 
At the point where the graph cuts the y axis, x = 0 and y = -1 
Gradient = increase in y =  6 = 3 

increase in x 2 
Now look at the equation of the graph y = 3x - 1 

Where will y = 2x + 1 cut the y axis and what will its gradient be? 
Plot it to check your answer! 
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Student: Date: 

Maths Stage 4: Working with fractions Sheet 4 

Greatest Common Factor (GCF) and Lowest Common Multiple (LCM) 

When working with any pair of numbers, it is often useful to be able to identify their 
Greatest Common Factor (GCF).  This is the largest number that will divide into both 
numbers without a remainder. 

You may be able to ‘spot’ the GCF but, if not, this method is quick and simple:- 

Write down the two numbers, separated by a comma, as a division sum. 

Identify a number that will divide into both and complete division.  2 )  18 ,      30 
Repeat.  3 )    9    ,      15 
Continue until you can go no further.  3    ,  5 

The GCF is the product of the numbers that divided exactly. 

So, the GCF of 18 and 30 is 2 x 3 = 6 

This would allow you to reduce fractions in one step. 

A partner value is the Lowest Common Multiple (LCM) which is used in fractions as the 
lowest common denominator.  This is the smallest number that both numbers can be 
multiplied up to using whole numbers. 

You can use the same technique – see below. 

2 )  16      , 20 
2 )   8      , 10 

 4  ,  5 Here the GCF is 2 x 2 = 4 

To find LCM, multiply this by the values remaining after all possible divisions (here 4 and 5). 

LCM of 16 and 20 is 2 x 2 x 4 x 5 = 80 

Example: Find the GCF and LCM of 48 and 72 2) 48     ,     72
 2 )  24     ,     36 
 2 )  12     ,     18 
 3 )   4     ,       6 

 2  ,  3 

GCF = 2 x 2 x 2 x 3 = 24 LCM = 2 x 2 x 2 x 3 x 2 x 3 = 144 

Try the next sheet. 
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Student: Date: 

Maths Stage 4: Working with fractions Sheet 5 

Find the Greatest Common Factor and Lowest Common Multiple of these pairs of numbers. 

1) (56, 70) 2) (162, 270)

3) (90, 225) 4) (9, 15)

5) (36, 90) 6) (540, 756)

7) (8, 14) 8) (10, 35)

9) (20, 25) 10) (112, 168)

11) (24, 30) 12) (300, 360)
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Student: Date: 

Maths Stage 4: Probability Sheet 6 

Probability: The Basics 

Why are both captains prepared to accept the ruling of a coin when they 
toss it at the beginning of a match? 

They know that the coin must land either as a head or a tail and that any 
such result will be quite fair to both sides. They accept that the chance 
of it falling as a head is the same as the chance of it falling as a tail. 

Neither captain is able to predict with absolute certainty which way up the coin will land. 
Despite this, they will agree that, in the long run, the chances are even. Toss a coin 30 times 
and record the results.  Combine your results with any other group members and record your 
results below.   

Do you agree that the captains make a sensible assumption? 

Here are two tables which show the results of two different classes whose pupils each 
tossed a coin 10 times. Fill in the totals. 

Name Heads Tails Name Heads Tails 
G Cox 4 6 E Smith 6 4 
P Warner 5 5 J Butcher 3 7 
E Williams 6 4 C Evans 7 3 
P Palmer 8 2 S Crowe 2 8 
J Esther 3 7 S Goldblum 5 5 
TOTALS TOTALS 

The outcome that is expected and the outcome that occurs may not be exactly the same. 

To describe the expected outcome of an experiment, we use what is called the Probability of 
the outcome. 

In the case of G Cox, for example, the probability of his outcome is 5 in 10 to 5 in 10, that is 
5/10 to 5/10 or 1/2 to 1/2.  

His actual outcome in this case is 6/10 to 4/10. 

Although the two experiments gave different results, the expected probability would not 
change, regardless of the number of experiments carried out. 

NOTE: Probabilities are expressed as fractions. 
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Student: Date: 

Maths Stage 4: Probability Sheet 7 

Example 1 

What is the probability of throwing a 5 with a dice? 

What is the probability of throwing an even number? 

Try this out for yourself. Throw a dice until you get a 5 and record the number of throws you 
have to make. Try another 4 times and record your results in the table below. Repeat this for 
getting an even number. 

Throw a 5 Throw an even number 
Number of throws Number of throws 
Attempt 1 Attempt 1 
Attempt 2 Attempt 2 
Attempt 3 Attempt 3 
Attempt 4 Attempt 4 
Attempt 5 Attempt 5 
Attempt 6 Attempt 6 
TOTAL TOTAL 

We would calculate the expected probability as follows: 

Throw a 5: There are six numbers on a dice. 
Only one of these is a 5. 
The probability is 1/6. (1 out of every 6) 

Throw an even: There are six numbers on a dice. 
Three of these are even.  
The probability is 3/6, which cancels to 1/2. 

What was your actual outcome? 
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Student: Date: 

Maths Stage 4: Probability Sheet 8 

1) From a well shuffled pack of 52 cards, one card is drawn.
Find the probability that it is:

a) a Queen

b) King of Hearts

c) a Club

d) either the Jack of Hearts or the Queen of Diamonds

e) either a two or a three

f) either a six or a spade

g) not the Ace of Hearts

h) not a diamond

i) either a King, Queen or Jack.

2) A girl writes down a number larger than 1 and smaller than 11.
What is the probability that it is:

a) odd

b) even

c) prime

d) a perfect square

e) a power of 2

f) a perfect cube

g) a square root of a number under 50.
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Student: Date: 

Maths Stage 4: Probability Sheet 9 

Probability: Combination of events 

Many events in real life are the results of one or more separate happenings. The probability 
that you will be late for school on a particular morning is affected by many other 
probabilities, such as the probability that you wake up in time, the probability that the toast 
does not burn, the probability that the bus arrives on time, and so on. 

It is not easy to see exactly how these individual probabilities affect the final probability of 
being late: the bus being late or your over-sleeping will make a great difference, while 
burning the toast will only have a slight effect and the possible events are not related to 
each other.  These events are called INDEPENDENT.   

Example 

A coin and a dice are tossed together. 
a) What is the probability of scoring a head and a 5?

b) What is the probability of scoring a tail and a 3?

c) What is the probability of scoring a tail and a number greater than 2?

The probability of scoring a 5 is 1 in 6 (1/6) 

The probability of scoring a head is 1 in 2 (1/2) 

To answer the questions we can draw a probability table.   

Die       > 
Coin     v 

 1  2  3  4  5  6 

head (h,1) (h,2) (h,3) (h,4) (h,5) (h,6) 
tail (t,1) (t,2) (t,3) (t,4) (t,5) (t,6) 

If you count the possible outcomes then, for example, a head and a 5 appears once out of a 
total of 12 boxes so the probability is 1/12.   

Work out the answers to b) and c) in the same way. 

You can also calculate the answers, without drawing the table, if you remember that when the 
probabilities of independent events are combined, you must MULTIPLY the chances. SO, the 
answer for part (a) is: 

12
1

2
1

6
1 =×

Check your answers to b and c using this method. 
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Student: Date: 

Maths Stage 4: Probability Sheet 10 

1) A fair die has six sides numbered 1,1,2,3,4,5.
A spinner has the same fraction coloured red as green but half the spinner is blue.
Complete the table to show the possible outcomes

Die  > 

Spinner  v 

1 3 4 5 

red (r,1) (r,2) 

green (g,1) 

blue (b,1) 

(b,1) 

a) What is the most likely outcome?

b) What is the probability of this outcome?

c) What is the probability of ( r,even )?

d) What is the probability of ( any colour, 3)?

2) Three files of maths papers, Foundation, Intermediate and Higher are on a shelf.
Write out all the ways in which they can be arranged.

3) A tetrahedral die (one where each side is an equilateral triangle) is rolled.  Its faces
are numbered 1,2,3,4.  A fair coin is tossed.
a) Draw up the table showing all possible combinations.

b) What is the probability of
i) a 4 and a head

ii) a tail and a prime number

iii) either a tail or a 1 or both
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Student: Date: 

Maths Stage 4: Ratio and Direct Proportion Sheet 11 

Fractions, Decimals and Percentages. 

All three of these values are measures of PROPORTION.  Fractions, decimals and 
percentages are three different ways of expressing a proportion of something.  These 
measurements are closely related and are interchangeable with each other. The table below 
shows some common conversions, which you should know without having to work them out. 

Fraction Decimal Percentage 
1/2 0.5 50% 
1/4 0.25 25% 
3/4 0.75 75% 
1/3 0.333333333 33% 
2/3 0.666666667 67% 
1/5 0.2 20% 
1/8 0.125 12.5% 
1/10 0.1 10% 

To convert between the three types of proportion: 

Remember that a fraction is another way of writing division so to convert a fraction to a 
decimal, divide.  To convert a fraction or decimal to a percentage, multiply by 100. 

Fraction Decimal Percentage 
 Divide x by 100 

      ½ is 1 ÷ 2 = 0.5 0.5 x 100 = 50% 

To convert a percentage to a fraction or decimal, divide by 100. 

Fraction   Decimal Percentage 
÷ by 100 

Converting decimals to fractions is only possible for exact decimals that haven’t been 
rounded off. 

Use the rules above to fill in the rest of this table: 
Fraction Decimal Percentage 

1/5 

0.35 

45% 

0.12 

1/8 

0.77 

Now complete Sheet 2 
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Student: Date: 

Maths Stage 4: Ratio and Direct Proportion Sheet 12 

Now try these questions that use ratios.  Show ALL your working. 

1) Jack and George have a bag of lemon and orange sweets.  There are 2 lemon sweets
for every 3 orange ones.  Jack only likes lemon and George only likes orange.  What
proportion of the sweets does George eat?

2) There is 1 red car to every 2 silver cars in a showroom.  There are 12 cars in total.
What proportion of the cars is red?  How many cars are red?
There is 1 dented car to every 5 perfect cars.  How many are dented?

© MagiKats Ltd 

SAMPLE



Student: Date: 

Maths Stage 4: Ratio and Direct Proportion Sheet 13 

Example 1: worked 
Jack and George have a bag of lemon and orange sweets.  There are 2 lemon sweets for every 
3 orange ones.  Jack only likes lemon and George only likes orange.  What proportion of the 
sweets does George eat? 

Ratio of sweets lemon : orange = 2 : 3 

Proportion of orange is  3  .   =   3 
2 + 3  5 

So George eats 3 
5 

Example 2: worked 

There is 1 red car to every 2 silver cars in a showroom. 
There are 12 cars in total. 
What proportion of the cars is red? 

red : silver = 1 : 2 1  are red 
3 

How many cars are red? 

so 1 of 12 are red. of means x so  1  x 12 = 4 are red 
3 3 

There is 1 dented car to every 5 perfect cars.  How many are dented? 

dented : perfect = 1 : 5 

1  are dented  1  x 12 = 2 are dented 
6 6 

Try these on spare paper: 

1) Mary is 5 and Alice is 9.  If £28 is shared between them according to their ages, how
much does each receive?

2) Ed and Liam cleaned cars last Saturday, to earn some extra pocket money.  Ed worked
from 9am until 4 and took an hour off for lunch.  Liam started at noon and finished at
the same time as Ed.  They were paid a total of £75.  How much should each receive?

3) Four sisters have 153 marbles between them.  They share them out in the ratio
5 : 2 : 6 : 4.  How many will each get?

Now try Sheet 6 
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Student: Date: 

Maths Stage 4: Alternate and Corresponding Angles Sheet 14 

a b
c

A

C

D

B

O

Angles 

Let’s start with some revision. Complete the following statements: 

1) An acute angle is ___________________________________________________

2) An obtuse angle is __________________________________________________

3) A reflex angle is ___________________________________________________

4) Two supplementary angles add to _______________________

5) Two complementary angles add to _______________________

6) Angles on the same straight line add to _____________________

7) 

so a + b + c = ___________ 

New work: 

When two straight lines AB and CD cross at O then AOC DOB∠ = ∠ .  They are described
as being VERTICALLY OPPOSITE. 

8) Can you see another pair of angles that are vertically opposite?  ________________
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Maths Stage 4: Alternate and Corresponding Angles Sheet 15 

3x x
2xA

O B

4x

3x

x

A

O B

A

C

D

B

O

110 °

90 °

x

2x

5x

In these questions show ALL working and explain all reasoning. 

1) If AOB is a straight line, find the value of x.

2) If AO is perpendicular to BO, find x.

3) Find AOD∠  and DOB∠ .      

4) Find x.
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Student: Date: 

Maths Stage 4: Alternate and Corresponding Angles Sheet 16 

ab
c

e
f

d

A C

D F

G

H

How much can you work out?   

Look at the diagram below.  AC and DF are parallel.  Mark them to show this. 

If 75a∠ = ° , find angles b, c, d, e and f.  Explain every step as you go.

Angles c and d (and equivalent) are called CORRESPONDING ANGLES as they are in a 
corresponding position relative to the parallels and the line crossing them.  These angles are 
always equal. 

Equal too are c and f.  They are alternate sides of the line crossing the parallels.  They are 
called ALTERNATE ANGLES. 
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Student: Date: 

Maths Stage 4: Alternate and Corresponding Angles Sheet 17 

a
a
b

b

a
a

b
b

A C

D F

G

H

Parallel Lines 

The basic properties of angles can be seen in the diagram below. 

AC and AF are parallel.  The line GH can go in any direction; it is only the relative positions 
that are important. 

a) What kind of angles are ABG and HBC ?

___________________________________________________________

b) What kind of angles are GBC and BEF ?

___________________________________________________________

c) What kind of angles are ABE and BEF ?

___________________________________________________________

d) What kind of angles are ABG and GBC ?

___________________________________________________________

e) What do adjacent angles add up to?

___________________________________________________________

What are these angles called?

___________________________________________________________

Line GH intersects line AC at point B 

Line GH intersects line DF at point E 
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Maths Stage 4: Alternate and Corresponding Angles Sheet 18 

a

cb

50 °

x

2x

y

3x

a

b

c

1) Find the relationship between x & y.

2) Calculate a, b and c showing all reasoning and working. The horizontal lines are parallel.

3) Find an equation connecting a, b and c. The horizontal lines are parallel.
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Student: Date: 

Maths Stage 4: Constructing & Solving Equations Sheet 19 

Algebra: Constructing and Solving Equations 

Letters, figures, and written signs such as x and ÷ are called symbols. A collection of symbols 
which can be evaluated when known numbers are substituted for the unknowns is called an 
expression. 

EXAMPLE: How long would it take to walk s miles at v miles per hour? 
To walk 12 miles at 4 miles per hour would take 12 ÷ 4 hours. 
Similarly, to walk s miles at v miles per hour would take s ÷ v hours. 

Answer = s ÷ v or 
v
s  hours.

Try these, using lined paper if you need more room. 

1) Express N minutes in hours.

2) How long does it take to travel x miles at y miles per hour?

3) If a train takes t hours to travel s miles, what is its average speed in miles per hour?

4) A clock gains t minutes every hour. If it is put right at noon, how many minutes will it
be fast at 7p.m?

5) An aeroplane travels n miles in a minute. What is its speed in miles per hour?

6) If a man drives a car at an average speed of v miles per hour, how far will he travel if
he drives for t hours?

7) The circumference of a road wheel on a lorry is x metres. How many times does the
wheel rotate as the lorry travels y metres?

8) If N people working together can shell a basket of peas in M minutes, how long would it
take one person to do it?
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Student: Date: 

Maths Stage 4: Constructing & Solving Equations Sheet 20 

You must remember that the equals sign in an equation means that whatever is done to one 
side of the equation must also be done to the other.  
The two sides of an equation may be increased or decreased by the same number. 

EXAMPLES: If two men have equal ages, then in 8 years’ time their ages will still be 
equal. Taking x and y as their ages, we may say that if x = y, then x + 8 = 
y + 8. 

If two weights balance a pair of scales, then when 5 grams has been 
removed from each side the scales will still balance. Taking p grams and 
q grams as the weights, if p = q, then p – 5 = q – 5. 

EXAMPLE: Solve the equation x – 3 = 7. 
x – 3 = 7. 

Adding 3 to each side x = 7 + 3. 
Therefore,  x = 10. 

EXAMPLE: Solve the equation x + 5 = 9. 
x + 5 = 9. 

Subtracting 5 per side x = 9 – 5. 
Therefore,  x = 4 

Any term may be moved from one side of an equation to the other, provided that its sign is 
changed. This process is called transposition. 

Solve (find the value of x in) the following equations: 

1) x – 2 = 3 _______________ 

2) x + 4 = 6 _______________ 

3) x – 4 = -1 _______________ 

4) x + 11 = 8 _______________ 

5) 12 = x – 7 _______________ 

6) x + 6 = 1 _______________ 

7) 7 = 3 + x _______________ 

8) -2 = x – 5 _______________ 

9) x – 10 = -18 _______________ 

10) 99 = x – 1 _______________ 
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Maths Stage 4: Constructing & Solving Equations Sheet 21 

EXAMPLE: Solve the equation 3x – 7 = 8. 

Transposing,  3x = 8 + 7 
Collecting like terms, 3x = 15 

Divide both sides by 3, x = 
3

15  = 5.

EXAMPLE: Solve the equation 2 - 
5
x  = 4.

Transposing,   -
5
x  = 4 – 2

Collecting like terms, -
5
x  = 2

Multiply both sides by -5 x = 2 x (-5) = -10 

Solve these harder equations.  Don’t rush, go one step at a time.  Write answers on lined 
paper if you like more space. 

1) 2x + 3 = 9 11) 4 -
6
x  = 7

2) 5x – 1 = 14 12) 4x + 2.5 = 2.5

3) 2 + 7x = 16 13) 9 = 8 + 4x

4) 11 + 2x = 3 14) 8x + 7 = -5

5) 6 = 1 + 5x 15) 30 = 2 – 7x

6) 
2
x - 1 = 3 16) 

2
3x + 5 = 11

7) 5 =
3
x + 4 17) 7 = 4 – 6x

8) 15 + 2x = 3 18) 1 – 0.6x = -2

9) 
5
x  + 4 = 1 19) 1 = 11 -

4
5x

10) -7 = 6x + 8 20) 5 +
3

2x  = 13
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Student: Date: 

Maths Stage 4: Constructing & Solving Equations Sheet 22 

Brackets are sometimes used in algebraic expressions. 

For example:  y = 2x + 4  might be written as y = 2(x + 2) 

To remove brackets (you should do this first), the term outside the brackets is multiplied by 
each term inside the brackets.  Remove the brackets from the expressions below, and, if 
appropriate, collect terms. 

1) 2(2x + 3) =  _________________ 6) 7(x-1) = _________________ 

2) 3(5x – 1) =  _________________ 7) 4(x + 4) = _________________

3) 7(2 + 7x) =  _________________ 8) 1
2

 (8 - 4x) = _________________ 

4) 1
8

 (16 + 8x) = _________________ 9) 8(x + 7) - x = _________________

5) 6x + 2(1 + 5x) = ________________ 10) -1(2 + 7x) = _________________

Add brackets to the following expressions by putting a number outside the bracket.  This is 
called taking out a factor. 

1) 15x + 3 = _________________ 6) 8x + 16 = _________________ 

2) 12 – 3y = _________________ 7) 4x + 24 = _________________ 

3) 26x – 2 = _________________ 8) 38 + 19a = _________________

4) 3x – 6y + 9 =  _________________ 9) 2b – 4c = _________________ 

5) -2x + 6 = _________________ 10) 2a + 4b – 2c = _________________

***Remember: all the usual rules of arithmetic still apply in algebra.*** 
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Maths Stage 4: Discrete & Continuous Data Sheet 23 
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Graphs, tables & charts: Continuity 

There is no doubt that civilisation has made progress in the past century. You can probably 
think of many domestic improvements, but there is one important difference which has great 
mathematical significance. 

How has the way we fill our bath changed? 

Before we had running water in our homes, our baths had to be filled using buckets of hot 
water which had been heated in the kitchen. Now, we can just turn a tap. How might that 
affect a graph showing the water volume in a bath? 

Suppose each bath holds 100 litres and is filled in 5 minutes, the old bath with a bucket and 
the new bath with a tap. 

Mathematically, we say that the old bath is filled in Discrete steps and 
the new bath by a Continuous process. 
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Maths Stage 4: Discrete & Continuous Data Sheet 24 

Dispersion: Spread 

You have probably noticed that the weather 
forecast gives maximum and minimum 

temperatures for a day, rather than an hour-
by-hour forecast. This is done largely because 
an hour-by-hour forecast would be harder to 
get right. However, it is mainly done because 
the highest and lowest temperatures during a 
day are the measures which are of most value 

to the people listening to the forecast. 

People are not concerned with the actual temperature at noon, or the 
temperature which will occur most frequently during the day, but rather how 
hot or cold it will be. They want to know whether they will need a coat, or 
whether the seedlings can go outside without getting either frozen or 
scorched. 

Such a measure of a set of figures is called the Range or Spread; it is 
frequently used to supplement the information given by the average value of a 
set of numbers. 

Example 

Every week, a class of Year 4s are given a maths test. The results over a term (10 weeks) for 
two pupils are: 

Test number 1 2 3 4 5 6 7 8 9 10 
Max possible 20 20 20 20 20 20 20 20 20 20 
Anne 19 15 9 2 11 9 10 12 4 18 
Jane 12 11 10 12 12 10 11 11 10 11 

What comments can we make on these marks? Think about this before moving on to the next 
stage. Write your thoughts here. 
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OK. Now, if we look at the marks, we find that 
they scored the same overall and have the 
same average score. 

This would lead us to believe that the girls are of the same standard in maths. Now let’s plot 
their scores on a graph. 

When you do this, it becomes clear that Jane’s scores are very consistent, whereas Anne is 
very erratic. However, you do not always want to draw a graph to illustrate this data, so it 
would be very useful if we could use some measure of the variability. 

Range What is the range of each girl’s score? 

Anne: High score: ______ Low score:  ______ Range:  ______ 
Jane: High score: ______ Low score:  ______ Range:  ______ 

This measure gives us an easy and quick numerical assessment of their variability. 

Variability is an important feature in any assessment of numerical 
information. In this case, a pupil with a low average and a low 
range might be not very good, but at least she is consistent. 
However, another pupil with some very high and some low scores 
and therefore a better average might be very careless, as they 
are much less consistent. 

Total Average/test 
Anne 110 11 
Jane 110 11 
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The variability of machines is very important in industry. 
After all, a machine that ruins pieces it is manufacturing 
wastes money. Range is a measure of reliability. It is very 
easy to work out, but is only a very rough guide. Complete the 
range column for three machines in a shoe factory: 

Mon Tues Wed Thur Fri Total Average Range 
A 35 26 28 35 26 150 30 
B 27 33 32 27 31 150 30 
C 28 28 28 28 38 150 30 

The firm’s efficiency expert wants to know which machine has the most 
reliable output. What would you tell her? Write your answer down below. 

In this case, each machine has the same number of rejects each week. 
Judged on its range, machine C is the least reliable. 

However, if you look at each day, machine C is totally consistent Mon-Thur, but poor on 
Friday. This might be nothing to do with the machine; it might be a less experienced machine 
operator. 
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In practice, a works-study engineer can use more advanced ways of measuring variability: one 
such measure is called the Mean Deviation. 

Machine A No of rejects Deviation from mean of 30 
Mon 35 5 
Tues 26 4 
Wed 28 2 
Thur 35 5 
Fri 26 4 
TOTALS 150 20 

Mean 150 ÷ 5 = 30 Mean deviation 20 ÷ 5 = 4 

The mean deviation is the average of all the differences between the actual mean value of 
30 and the individual figures for each day. No account has been taken for + and – values in 
this case, as a value of 3 above is the same deviation as a value of 3 below. 

Complete the tables for the other machines. 

Machine B No of rejects Deviation from mean of 30 
Mon 
Tues 
Wed 
Thur 
Fri 
TOTALS 

Mean Mean deviation  

Machine C No of rejects Deviation from mean of 30 
Mon 
Tues 
Wed 
Thur 
Fri 
TOTALS 

Mean Mean deviation 

Which machine is the least variable now? 
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