M1.1 Sets and Venn diagrams

Specification

M1.1 Sets and Venn diagrams

GCSE 2015
MNp Understand and use Venn diagrams
to solve problems

Concepts and skills

•
•
•
•
•

FS Process skills
Recognise that a situation has
aspects that can be represented using
mathematics
Make an initial model of a situation
using suitable forms of representation

Use Venn diagrams to represent sets.
Interpret Venn diagrams.
Draw a Venn diagram using given information.
Use a Venn diagram to solve a problem.
Understand and be able to find the intersection and union of sets.

Functional skills

•

FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Identify the situation or problem and
the mathematical methods needed to
tackle it
Interpret and communicate solutions
to practical problems in familiar
and unfamiliar routine contexts and
situations

L2 Carry out calculations with numbers of any size in practical situations.

Prior key knowledge, skills and concepts

•

Be able to find factors and multiples.

Starter

•
•

Give students different sets of numbers to identify like those in the Get Ready section.
Ask student to list, for example, the first five multiples of 4, the factors of 12.

Main teaching and learning

•

Introduce Venn diagrams using a visual example – draw some rectangles and other
shapes on the board, some should be shaded and others not shaded.

•

Draw a rectangle with two overlapping circles labelled R (for rectangles) and S (for
shaded shapes). Ask students where each shape should be places – if you are using an
interactive whiteboard then drag shapes across, otherwise number shapes and write in
each number in the appropriate place.

•
•

Explain to students that the diagram is called a Venn diagram.

•
•
•

Use Example 2 from the student pages.

•
•

Use Examples 3 and 4 to introduce how Venn diagrams can be used to solve problems.

Use the completed Venn diagram in Example 1 from the student pages to check
students’ understanding of where the numbers are positioned and introduce the idea of
set notation.
Students could work through Exercise 1A.
Use the first example using shaded shapes to show how the shapes can be replaced by
numbers to show how many in each set rather than the individual objects.
Students could work through Exercise 1B.

Common misconceptions

•

The numbers in the intersection belong to both sets. When asked to list the numbers
in, for example, set A, students must remember to list all the numbers within the circle
labelled A including those within the intersection.

Enrichment

•

Students could explore how Venn diagrams can be used when there are three sets to
represent.

Plenary

•

1

Venn diagram

sets

Show students a completed Venn diagram and ask questions to check their
understanding.

member of a set

union

intersection

complement

universal set

empty set

M1.2 Set language and notation

Specification

M1.2 Set language and notation

GCSE 2015
MNp Understand and use Venn diagrams
to solve problems

Concepts and skills

•
•
•
•
•
•

FS Process skills
Recognise that a situation has
aspects that can be represented using
mathematics
Make an initial model of a situation
using suitable forms of representation

Use Venn diagrams to represent sets.
Interpret Venn diagrams.
Draw a Venn diagram using given information.
Use a Venn diagram to solve a problem.
Understand and be able to find the intersection and union of sets.
Understand and use set notation.

Functional skills

FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Identify the situation or problem and
the mathematical methods needed to
tackle it
Interpret and communicate solutions
to practical problems in familiar
and unfamiliar routine contexts and
situations

•

L2 Carry out calculations with numbers of any size in practical situations.

Prior key knowledge, skills and concepts

•

Be able to find factors and multiples.

Starter

•
•
•

Use the starter activity in the text book to identify the intersection of the sets given.
Draw a Venn diagram and ask students to list those numbers that are in

• Set A or set B
• Both set A and set B
In each case discuss the meaning of the words and and or.

Main teaching and learning

•

Introduce the symbols for intersection and union and explain the connection with the
work done in the starter.

•

Introduce the notation for the complement of a set and explain that if, for example, set
A represents the even numbers then set A’ represents the numbers that are not in set
A – ie. the odd numbers.

•
•
•
•

Introduce the symbols that are used to represent the universal set and the empty set.
Use Examples 5 and 6 to underpin students’ understanding of these new symbols.
Example 7 challenges students to solve a problem using Venn diagrams.
Students could work through Exercise 1C and then 1D.

Common misconceptions

•

When finding A  B students will forget that this includes those elements in the
intersection as well. Stress that A  B means that elements can be in set A or in set
B or in both sets. Shading a Venn diagram can help students to find the union and
intersection of two sets. For example, if the interior of the circle representing set A is
shaded in red and the interior of the circle representing set B is shaded in green then
A  B will be the area where there is any shading no matter what colour but A  B will
be the area that is shaded in both red and green.

Enrichment

•

Students could be given some problems to be solved where three sets are involved.

Plenary

•

2

Venn diagram

sets

Use an example of a Venn diagram showing 3 sets to check students’ understanding of
the different symbols.

member of a set

union

intersection

complement

universal set

empty set

M2.1 Quadratic sequences

Specification
GCSE 2015
Methods unit 1 MAj
Form linear and quadratic expressions to
describe the nth term of a sequence

M2.1 Quadratic sequences
Concepts and skills

•
•
•

Recognise simple quadratic sequences of the form an2  c.
Write down an expression for the nth term of sequences of the form an2  c.
Use differences to derive an expression for the nth term of the quadratic sequence
an2  bn  c.

Prior knowledge, skills and concepts

•
•

Be able to find an expression in terms of n for the nth term of an arithmetic sequence.
Be able to calculate values of the expression an2, given the value of a and n.

Starter

•
•

Find the nth terms of the arithmetic sequences which start:
i 3
7
11
15
ii 20
18
16
14
a Work out the value of 2n2
i when n  1
ii when n  4
b Work out the value of 3n2
i when n  1
ii when n  4

Main teaching and learning

•
•
•
•
•
•

•
•
•
•

Write down the first 4 terms of the sequence which has nth term n2.
Compare this with the first 4 terms of sequences with nth term n2  c for different
values of c.
Compare this with the first 4 terms of sequences with nth term an2 for different values
of a.
Do Example 1.
Students do Exercise 2A.
Refer to the role that first differences play in arithmetic sequences and then look at a
complete difference table for quadratics:
n
1
2
3
4
5
n2
1
4
9
16
25
3
5
7
9
1st diff
2nd diff
2
2
2
Work through similarly for sequences such as that in Example 1 and in the quadratic
sequence which starts 2
8
18
32
50
Point out that since the second differences of any arithmetic sequence are 0, the
second differences of an2  bn  c are the same as the second differences (2a) of an2.
Work through Example 2.
Students do Exercise 2B, Question 1. Check answers and then set the rest of the
exercise.

Common misconceptions

•

Weaker students get as far as finding the second differences and hence the value of a
but then cannot find the values of b and c.

Enrichment

•
•
•

Ask students to find corresponding processes to identify the relationship between the
third differences of an3 and the value of a. Extend to higher powers of n.
Ask students to identify whether a number is a term of a given quadratic sequence –
such as, ‘Is 220 a term in the quadratic sequence which starts
4 8 14 22 32 ?’
Ask students to find the nth term of the quadratic sequence for which the 8th term is 180,
the 10th term is 264 and the 12th term is 364.

Plenary

•
•
•

3

first difference

Ask students to write down the first 5 terms of the sequence with nth term n2  2n  3.
Work through the difference table pointing out that the first differences are an
arithmetic sequence and the second differences are 2 (as expected).
Work through the rest of the process looking for any misconceptions.

second difference

difference table

M3.1 Intercept and midpoint theorem

Specification
GCSE 2015
Methods unit 2 MGh
Understand and use the midpoint and
the intercept theorems

M3.1 Intercept and midpoint theorem
Concepts and skills

•
•

Be able to understand and use the intercept theorem.
Be able to understand and use the midpoint theorem.

Prior knowledge, skills and concepts

•
•

Understand similarity and congruence.

b
x  __
Be able to solve equations of the form _____
xa c

Starter
5 cm

6 cm

x cm

4 cm

•
•

Work out the value of x.
x  __2
Solve the equation _____
x3 5

Main teaching and learning

•
•
•
•

Introduce the intercept theorem and point out that it is an extension of similar triangles.
Similarly introduce the closely related ‘midpoint theorem’ and its converse.
Work through Example 1.
Students do Exercise 3A.

Common misconceptions

•

PA  ___
PB (see the diagram for the midpoint theorem).
AB  ___
Students often think that ___
CD AC BD

Enrichment

•

VABCD is a pyramid with square base ABCD. AB  10 cm. J, K, L and M are the
midpoints of VA, VB, VC and VD respectively. Work out the area of JKLM.

•

What is the corresponding result for a regular tetrahedron VABC?

Plenary

•

P
5 cm
6 cm

A

B

12 cm

C

D

Work out the length of BD
A

E

B

F

D

C

ABC is an equilateral triangle. Prove that DEF is an equilateral triangle.

4

midpoint theorem

intercept theorem

M3.2 Intersecting Chords

Specification
GCSE 2015
Methods Unit 1 MGg
Understand, prove and use circle
theorems, intersecting chords

M3.2 Intersecting Chords
Concepts and skills

•

Students should be able to use the relationship PA  PB  PC  PD for the chords AB
and CD which intersect at the point P (either inside or outside the circle).

•

Students should be able to use the relationship PA  PB  PT2 where the chord AB
produced meets at P the tangent to the circle at T.

Prior knowledge, skills and concepts

•
•
•
•

Students need to be able to use the properties of similar triangles.
Students should be able to understand similarity proofs when applied to triangles.
Students should know the angle properties of circles.
Students should be able to solve quadratic equations.

Starter

•

Q
40°

A
R

65°

B

40°

C
75°
P

•
•

Show that the two triangles are similar.
PR  ___
PQ
QR  ___
Explain why ___
BC AB AC
D

B

P

A

•

C

Which angles are the same? Give reasons for your answers.

Main teaching and learning

•

Proof of the given key facts.
For any chords AB and CD intersecting inside a circle, PA  PB  PC  PD.
B

C
P
A

D

PA  PB  PC  PD

5

intersecting chords theorem

M3.2 Intersecting Chords cont

Proof:

Angle DBP  angle ACP  angles in the same segment.
Angle BPD  angle CPA  vertically opposite angles.
Angle BDP  angle PAC  angles in the same segment.
 triangles DBP and PCA are similar.
PB  ___
PD
BD  ___
___
AC PC PA
Using the last two, PA  PB  PC  PD

•

B
A
P
C
D

•

For any chords AB and CD intersecting outside a circle, PA  PB  PC  PD.
Proof (outline): Join A to D and C to B.
Triangles ADP and PCB are similar
(angles CBA and ADC are in the same segment).
BC  ___
PC  ___
PB
___
AD PA PD
PA  PB  PC  PD
T

P
B

•

A

Let A, B and T be points on a circle. P is the point of intersection of the tangent at T and
the chord BA.
PA  PB  PT2
Proof (outline): Join A to T and B to T.
Triangles PAT and PTB are similar
(angles ATP  angle ABT because of the alternate segment theorem).
PB  ___
PT  ___
TB
___
PT PA TA
Using the first two gives PA  PB  PT2
Work through Example 2. Questions 1 to 5 in the exercise are based on the same
configuration as Example 2.

•

Work through Example 3. Questions 6 to 12 are based on the same configuration as
Example 3.

•

Work through Example 4. Questions 13 to 16 are based on the same configuration as
Example 4.

Common misconceptions

•

For the case where the chords meet outside the circle students will misremember the
rule as PA  AB  PC  CD

Enrichment

•
•

Students can produce a second proof of the second case by joining A to C and B to D.
TB is a diameter of a circle. PT is a tangent to the circle at T. PT  TB.
The line PB cuts the circle at A. Prove that A is the midpoint of PB.

Plenary

•

6

Revisit each of the three configurations in turn, giving lengths and asking for the
missing one.

intersecting chords theorem

M4.1 Probability and Venn Diagrams

Specification
GCSE 2015
MPf Understand and use set notation to
describe events and compound events
MPg Use Venn diagrams to represent
the number of possibilities and hence
find probabilities
FS Process skills
Choose appropriate language and forms
of presentation to communicate results
and conclusions
FS Performance
Level 2: Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Interpret and communicate solutions
to practical problems in familiar
and unfamiliar routine contexts and
situations

M4.1 Probability and Venn Diagrams
Concepts and skills

•
•
•
•

Understand that P(A) represents the probability of an event A happening.
Understand that P(A’) represents the probability of an event A not happening.
Know that P(A’)  1  P(A).
Use Venn diagrams to find probabilities.

Functional skills

•

L2 Use a numerical scale from 0 to 1 to express and compare probabilities.

Prior key knowledge, skills and concepts

•
•
•

You need to be able to use set notation.
You need to be able to draw and interpret Venn diagrams.
You need to be able to work out the probability of an event occurring.

Starter

•

Use the ‘Get Ready’ activity from the student page to check students’ recall of how to
work out the probability of an event occurring. Use other similar examples.

Main teaching and learning

•

Use the Venn diagram in Example 1 to ask students that, for example, if a number from
the Venn diagram where to be taken at random what would the probability be that a
number in set A was taken. Explain that this can be written more simplify as P(A) and
that P(A’) can be used to represent the probability that a number is not in set A.

•

Continue using the Venn diagram in Example 1 to show how the P(A  B) and P(A  B)
can be worked out from the Venn diagram. Remind students of the meaning of the two
symbols for union and intersection.

•
•

Students can then work through Exercise 4A.

•

Students can then work through Exercise 4B.

Use Example 2 to introduce the use of Venn diagrams for probability when the numbers
on the Venn diagram represent the number in each set.

Common misconceptions

•

Remind students that probabilities must be written as fractions, decimals or
percentages.

Enrichment

•

Students could work on some examples when a Venn diagram shows three different
events.

Plenary

•

7

probability

Students should mark their work and then use the plenary session to discuss any
common wrong answers and misunderstandings.

M4.2 Compound events

Specification
GCSE 2015
MPf Understand and use set notation to
describe events and compound events
MPg Use Venn diagrams to represent
the number of possibilities and hence
find probabilities
FS Process skills
Choose appropriate language and forms
of presentation to communicate results
and conclusions
FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Interpret and communicate solutions
to practical problems in familiar
and unfamiliar routine contexts and
situations

M4.2 Compound events
Concepts and skills

•

Understand that if A and B are mutually exclusive, then P(A  B) represents the
probability of either A or B happening and P(A  B)  P(A)  P(B).

•
•

If A and B are independent, then P(A  B)  P(A)  P(B).
Use Venn diagrams to find probabilities.

Functional skills

•

L2 Use a numerical scale from 0 to 1 to express and compare probabilities.

Prior key knowledge, skills and concepts

•
•
•

You need to be able to use set notation.
You need to be able to draw and interpret Venn diagrams.
You need to be able to work out the probability of an event occurring.

Starter

•

Students could make a sample space to show all the outcomes when two dice are
thrown together, and the numbers on the dice are added.

•

Ask students to use their sample space to work out P(7), P(6), P(6 or 7), P(even)

Main teaching and learning

•
•
•
•

Use the results from the starter activity to show that P(6  7)  P(6)  P(7);
P(even  7)  P(even)  P(7).
Encourage students to think about why P(even  6)  P(even)  P(6).
Explain the meaning of the phrase ‘mutually exclusive’ and show how this fits in with
the above results.

•

Ask students to draw up a sample space for the two events shown in Example 4 in the
student pages. Show how this can be used to demonstrate that P(A  B)  P(A)  P(B)
provided that events are independent.

•

Students can then work through Exercise 4C.

Common misconceptions
Forgetting that:
• events need to be mutually exclusive for P(A  B)  P(A)  P(B) to be true

•

events need to be independent for P(A  B)  P(A)  P(B) to be true.

Plenary

•

8

mutually exclusive

Students should mark their work and then use the plenary session to discuss any
common wrong answers and misunderstandings.

independent

A5.1 Exponential growth and decay(1)

Specification
GCSE 2015
ANj Exponential growth/decay, its
relationship with repeated proportional
change including financial and scientific
applications
FS Process skills
Examine patterns and relationship
Change values and assumptions or
adjust relationship to see the effects on
answers in the model
FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Interpret and communicate solutions
to practical problems in familiar
and unfamiliar routine contexts and
situations

A5.1 Exponential growth and decay(1)
Concepts and skills

•
•
•

Understand the meaning of exponential growth.
Use multipliers to explore exponential growth/decay.
Use exponential growth in real life problems.

Functional skills

•
•

Carry out calculations with numbers of any size in practical contexts.
Understand and use equivalences between fractions, decimals and percentages.

Prior key knowledge, skills and concepts
Students need to be able to:
• work out scale factors for percentage increase and decrease

•

draw a graph given y in terms of x.

Starter

•

Give students a piece of A4 paper. What happens to the thickness when the paper is
folded in half? Each time the paper is folded in half the thickness doubles – explain that
this is exponential growth. Students may like to investigate how many times they can
fold the piece of paper. What happens when you start with a piece of A3 paper?

Main teaching and learning

•

Use Example 1 as a starting point and ask students to draw a graph to show what
happens to the size of the population.

•

Ask students to describe the shape of the graph – what is likely to happen as time
goes on? Compare this with the graph in Example 2 which is an example of exponential
decay.

•

Introduce the general form of an exponential curve, y  kax and discuss how the
graphs can be used to find the value of k and the multiplier, a. Ensure that students
understand that the multiplier is the scale factor by which the population is increasing
(or decreasing) for every unit of time.

•

Students can then work through Exercise 5A.

Common misconceptions

•

Being asked to find, for example, the growth of a population in the 3rd day is not the
same as finding the size of the population at the end of day 3. Day 3 starts at t  2 and
ends at t  3.

Enrichment

•

Students could explore how to find the time at which a population reaches a certain
value given the equation.

Plenary

•

9

exponential growth

Ask students to explain how the initial population or investment can be found from a
graph of exponential growth and decay. Did students all get the same values in 1c and
2c for the multiplier? If not, why not?

exponential decay

multiplier

A5.2 Exponential growth and decay(2)

Specification
GCSE 2015
ANj Exponential growth/decay, its
relationship with repeated proportional
change including financial and scientific
applications
FS Process skills
Examine patterns and relationship
Change values and assumptions or
adjust relationship to see the effects on
answers in the model
FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Interpret and communicate solutions
to practical problems in familiar
and unfamiliar routine contexts and
situations

A5.2 Exponential growth and decay(2)
Concepts and skills

•
•
•

Understand the meaning of exponential growth.
Use multipliers to explore exponential growth/decay.
Use exponential growth in real life problems.

Functional skills

•
•

Carry out calculations with numbers of any size in practical contexts.
Understand and use equivalences between fractions, decimals and percentages.

Prior key knowledge, skills and concepts
Students need to be able to:
• work out scale factors for percentage increase and decrease

•

draw a graph given y in terms of x.

Starter

•

Students could use their knowledge of multipliers and compound interest to work out
how long an investment of £3000 will take to double is size when invested at a rate of
4% per annum. How much quicker does the investment double when the interest rate is
6%?

Main teaching and learning

•
•

(

)

100  r n fits in with how they already work
Show students how the equation A  P _______
100
out the value of an investment using compound interest.
Use Example 3 to demonstrate the use of the equation and explain how it can be used
to model population growth.

•

Use Example 4 to show how the equation y  kax can be used as well if the multiplier
is needed rather than the percentage rate of increase. Demonstrate the relationship
between the two equations.

•

Students can then work through Exercise 5B.

Enrichment

•

Students could explore how to find n given the values of A, P and r in the equation
100  r n using their calculators. More able students may like to look up the
A  P _______
100
use of logs in an A-level text book.

(

)

Plenary

•

10

exponential growth

Discuss the student’s solutions to Questions 4, 5 and 6. Share the different methods
used and discuss the efficiency of these.

exponential decay

multiplier

A6.1 AER and compound interest

Specification
GCSE 2015
Applications Unit 1 AFa
Carry out calculations relating to
enterprise, saving and borrowing,
appreciation and depreciation and
understand AER

Resources
Links
See the work on exponential growth
where the same equations can be
used to model, for example, population
growth or (with r negative) radioactive
decay
It is important, from a monetary
awareness point of view, to look at
similar calculations when money is
borrowed, especially on a credit card
with a monthly interest charge (but this
is not called AER)

A6.1 AER and compound interest
Concepts and skills

•

Be able to use the compound interest formula to calculate the final amount when the
initial amount, number of years and interest rate are given.

•

Be able use the compound interest formula to calculate the principal given the interest
rate, the final amount and the number of years.

•

Be able to use the AER formula to calculate the value of the annual equivalent rate
when the principal, the final amount and the number of years are known.

Functional skills

•

L2 Understand and use equivalences between fractions, decimals and percentages.

Prior knowledge, skills and concepts

•
•

Be able to use multipliers to increase a quantity by a given percentage.
1
__

Be able to use a scientific calculator to calculate the value of xn where n is an integer.

Starter

•
•

What do we have to multiply an amount by to increase its value by 10%?
An amount of money is increased by 10% and then this answer is increased by 10%.
What expression can be used to multiply the initial amount of money to get the final
amount of money?

Main teaching and learning

•

Start with a specific amount of say £4000, and ask students to work out what the
investment would be worth in 1, 2, 3 years at an interest rate of 5% where the interest is
added to the investment each year. Set Questions 1 and 2.

•
•
•
•
•

Concentrate on the use of multipliers to speed up the calculation.

•
•

Introduce or derive the compound interest formula. State that P stands for ‘principal’.
Work through Example 2
Set Questions 1 to 7 in Exercise 6B.
Introduce Example 3 – AER is used here because the interest rate may not be constant
over the 5 years. Work through Examples 3 and 4 to illustrate this.
Set Question 8 in the exercise.
Work through Example 5 or leave it as an extension question! Set the rest of the
exercise.

Common misconceptions

•

Weak students will add on the interest for the first year for each year that the
investment runs.

•

Students forget that powers which are unit fractions represent nth roots.

Enrichment

•

Excel spreadsheets can be used to model and graph the growth of investments,
especially if tax is levied (say at 10% or at 40%) on the investment at the end of each
year.

•

Model payments using a credit card where the charges are compounded each month
and no repayments are made.

Plenary

•
•

11

compound interest

Work out the final amount when £3000 is invested for 10 years at 3%.
£2000 is invested for 8 years to become £3000. Work out the AER.

per annum

interest rate

AER – annual equivalent rate

principal

A7.1 Spreadsheets: organising data

Specification
GCSE 2015
AFc Use spreadsheets to model
financial, statistical and other numerical
situations

A7.1 Spreadsheets: organising data
Concepts and skills

•
•

FS Process Skills
Examine patterns and relationship
Make an initial model of a situation
using suitable forms of representation
Decide on the methods, operations and
tools, including ICT, to use in a situation

Be able to put information into a spreadsheet.
Be able to use simple commands in a formula.

Functional Skills

•
•

Carry out calculations with numbers of any size in practical contexts.
Understand and use simple formulae and equations involving one or two operations.

Prior key knowledge, skills and concepts
Students need to be able to:
• carry out arithmetic operations

FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Identify the situation or problems and
identify the mathematical methods
needed to solve them
Apply a range of mathematics to find
solutions

•
•

understand the use of variables
be able to construct a simple formula.

Starter

•

Use the ‘Get Ready’ activity from the student page to ensure that students are
comfortable with locating different cells.

Main teaching and learning

•

Either provide students with a copy of the first spreadsheet given in the ‘Organising
Data’ section or ask students to replicate the spreadsheet on their computer.

•

Check that students understand the way in which cells are addressed by asking them
to tell you, for example, what price is in cell C3 (£1.99).

•
•
•

Ask students to put in additional information given for week 4.
Explain how a formula can be used to add up the total amount spent in week 1.
Students can then work through Exercise 7A.

Common misconceptions

•
•
•

Confusing rows and columns.
Writing an address as, for example 1A rather than A1.
Entering formulae incorrectly.

Enrichment

•

Students could use a spreadsheet and appropriate formulae to construct a tables
square.

Plenary

•

12

spreadsheet

cell

Use Question 7 in Exercise 7A to discuss the way in which students entered the
formulae in column D and row 7. Discuss the use of the SUM function available in
spreadsheets.

row

column

formula

sum

A7.2 Spreadsheets: drawing graphs

Specification
GCSE 2015
AFc Use spreadsheets to model
financial, statistical and other numerical
situations

A7.2 Spreadsheets: drawing graphs
Concepts and skills

•

Be able to draw bar, line and pie charts from given data

Functional skills

•

FS Process skills
Examine patterns and relationship
Make an initial model of a situation
using suitable forms of representation
Decide on the methods, operations and
tools, including ICT, to use in a situation

collect and represent discrete and continuous data, using information and
communication technology (ICT) where appropriate

Prior key knowledge, skills and concepts

•

FS Performance
Level 2 Identify the situation or problems
and identify the mathematical methods
needed to solve them
Apply a range of mathematics to find
solutions

Students need to be able to draw bar graphs, pie charts and line graphs.

Starter

•

Before they start to use computers, ask students to draw a graph to represent the
data given in the ‘Drawing graphs’ section about the colours of the cars that Rashmi
collected. Discuss the merits of the different types of graphs (bar chart, pie chart).

Main teaching and learning

•

Ask students how they set about drawing the graphs by hand – what difficulties did
they encounter?

•

Students should load up the spreadsheet that they are going to use and type in the data
for Rashmi’s car colours. Demonstrate how students can use the spreadsheet functions
to draw a bar chart and a pie chart.

•

Students to draw the different types of graphs and could then explore how to change
colours within the graph and the font size and colour of the title.

•

Students could carry out some of the surveys suggested in Exercise 7B and then use a
spreadsheet to draw appropriate graphs.

Common misconceptions

•

Not all types of graphs that can be generated by a spreadsheet are ‘fit for purpose’.
Students enjoy exploring the different types of graphs available – this could provide a
useful discussion point as to which graphs are appropriate in different circumstances.

Enrichment

•

Students could explore other graph functions within the spreadsheet program.

Plenary

•

13

spreadsheet

cell

Students could all display one of their graphs and the class could discuss the graph – is
it clear what the graph represents? Are the scales easy to read? Are the axes labelled
clearly and correctly? Is the graph easy to read?

row

column

formula

sum

A7.3 Spreadsheets: averages

Specification
GCSE 2015
AFc Use spreadsheets to model
financial, statistical and other numerical
situations

A7.3 Spreadsheets: averages
Concepts and skills

•

Put a formula into a spreadsheet to find the mean, range and median.

Functional skills

•
•
•

FS Process skills
Examine patterns and relationship
Make an initial model of a situation
using suitable forms of representation
Decide on the methods, operations and
tools, including ICT, to use in a situation

Carry out calculations with numbers of any size in practical contexts.
Understand and use simple formulae and equations involving one or two operations.
Use statistical methods to investigate situations.

Prior key knowledge, skills and concepts
Students need to be able to:
• calculate the mean, range and median of a set of data

FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Identify the situation or problems and
identify the mathematical methods
needed to solve them
Apply a range of mathematics to find
solutions

•

be able to construct a simple formula.

Starter

•

Write a list of five numbers on the board and ask students to work out the range,
median and mean. Discuss whether it would be practical to do this if there were 500
numbers.

Main teaching and learning

•
•

Either give students the spreadsheet in ‘Averages’ or ask them to type in the data.

•

Ask students to sort the data by height. Ask them to work out the range manually and
then by entering a formula into cell A15.

•

Ask students to work out the median for the height and enter their found value into cell
A14.

•
•
•

Demonstrate how the average function can be used to work out the mean height.

Demonstrate how a spreadsheet can be used to sort data. Students should practice
sorting the data on their spreadsheet using the three different column headings.

Students should now reorder the data by weight and complete cells B14, B15 and B16.
Ask students to produce a scatter graph using the spreadsheet functions.

Common misconceptions

•

When sorting data, students frequently forget to select all the data so the original
connections across a row are lost – remind students to select all the data before
sorting, some spreadsheet packages will give a warning if not all data is selected.
Explain how the ‘undo’ key can be used.

•

Data must be put in order before the median can be found.

Enrichment

•

More able students may like to explore the different averages functions built into their
spreadsheet package. Spreadsheets usually include functions for the median, mode
and other statistical calculations.

•

This could be extended to using functions within a spreadsheet package to find the
mean from a frequency table.

Plenary

•
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spreadsheet

cell

Using one of the questions from Exercise 7D that all students have completed, get
students to compare the formulae they used in their spreadsheet. Students could also
assess each other’s scatter graph drawn to compare the information in the question.

row

column

formula

sum

A7.4 Spreadsheets: percentages

Specification
GCSE 2015
AFc Use spreadsheets to model
financial, statistical and other numerical
situations

A7.4 Spreadsheets: percentages
Concepts and skills

•
•

FS Process skills
Examine patterns and relationship
Make an initial model of a situation
using suitable forms of representation
Decide on the methods, operations and
tools, including ICT, to use in a situation

Put a formula into a spreadsheet to work out a percentage of a quantity.
Put a formula or formulae into a spreadsheet to work out percentage profit or loss.

Functional skills

•
•
•

Carry out calculations with numbers of any size in practical contexts.
Understand and use simple formulae and equations involving one or two operations.
Understand and use equivalences between fractions, decimals and percentages.

Prior key knowledge, skills and concepts

FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and Unfamiliar contexts and
situations
Identify the situation or problems and
identify the mathematical methods
needed to solve them
Apply a range of mathematics to find
solutions

Students need to be able to:
• work out a percentage of a quantity

•
•
•

change one number to a percentage of another number
find a percentage loss or profit
be able to construct a simple formula.

Starter

•

Give students the data in rows 1 and 2 of Example 4, of Jo’s selling on e-bay in the
Percentages section. Ask students to complete the profit/loss column and the % profit/
loss column using a calculator to help.

Main teaching and learning

•

Give students a spreadsheet with Jo’s e-bay selling prices or ask students to type all
information into their own spreadsheet.

•

Students should first put in a formula to work out the profit or loss column (they may
have already done this when working through a previous exercise)

•
•

Demonstrate how the percentage profit or loss can be worked out using formulae.

•

Students to work through Exercise 7E

Work through the example showing how inserting formulae into a spreadsheet can be
used to work out sale prices.

Common misconceptions

•

When working out percentage profit or loss, students often use the final cost rather
than the original cost as the denominator of the fraction.

Enrichment

•

Students could explore changing the colour of cells to highlight when a profit or loss is
made.

Plenary

•
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spreadsheet

cell

When students have completed Question 4 in Exercise 7E the solutions to this problem
could be used as a discussion point, comparing different spreadsheet solutions and the
formulae used.

row

column

formula

sum

A7.5 Spreadsheets: area and perimeter

Specification
GCSE 2015
AFc Use spreadsheets to model
financial, statistical and other numerical
situations

A7.5 Spreadsheets: area and perimeter
Concepts and skills

•

Use a spreadsheet to solve a problem with more than one stage.

Functional skills

FS Process skills
Examine patterns and relationship
Make an initial model of a situation
using suitable forms of representation
Decide on the methods, operations and
tools, including ICT, to use in a situation

•
•

FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Identify the situation or problems and
identify the mathematical methods
needed to solve them
Apply a range of mathematics to find
solutions

•
•

Carry out calculations with numbers of any size in practical contexts.
Understand and use simple formulae and equations involving one or two operations.

Prior key knowledge, skills and concepts
Students need to be able to:
• find the area of a rectangle
find the perimeter of a rectangle
be able to construct a simple formula.

Starter

•

Draw a rectangle on the board with dimensions shown then ask students to work out
the perimeter and area of the rectangle. Next ask them to write down a formula for the
perimeter and a formula for the area of a rectangle of width w cm and length l cm.

Main teaching and learning

•

Use the example given in the ‘Area and Perimeter’ section to take students through
how to use formulae in a spreadsheet to work out the area and perimeter of a number
of rectangles.

•
•

Remind students that units need to be consistent when working out area and perimeter.
Students can then work through questions in Exercise 7F.

Common misconceptions

•
•

Students frequently get confused between area and perimeter.
Students do not always use consistent units.

Enrichment

•

Students could explore, using spreadsheets, the areas and perimeters of shapes using
the examples given in Questions 4 and 5 of Exercise F.

Plenary

•
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spreadsheet

cell

Discuss and compare students’ answers to Questions 4 and 5 from Exercise F. How did
students approach these problems? How many different solutions were found?

row

column

formula

sum

A7.6-7.8 Spreadsheets: interest, depreciation and loan repayment

Specification
GCSE 2015
AFc Use spreadsheets to model
financial, statistical and other numerical
situations

A7.6-7.8 Spreadsheets: interest, depreciation
and loan repayment
Concepts and skills

•
•

FS Process skills
Examine patterns and relationship
Make an initial model of a situation
using suitable forms of representation
Decide on the methods, operations and
tools, including ICT, to use in a situation

Be able to design a spreadsheet to solve a problem with more than one stage.
Be able to set up the formulae needed to solve a more complicated problem.

Functional skills

•
•
•

FS Performance
Level 2 Understand routine and non
routine problems in a wide range of
familiar and unfamiliar contexts and
situations
Identify the situation or problems and
identify the mathematical methods
needed to solve them
Apply a range of mathematics to find
solutions

Carry out calculations with numbers of any size in practical contexts.
Understand and use simple formulae and equations involving one or two operations.
Understand and use equivalences between fractions, decimals and percentages.

Prior key knowledge, skills and concepts
Students need to be able to:
• find a percentage of a quantity

•
•
•

understand simple and compound interest
use percentages to find a depreciation
be able to construct a simple formula.

Starter

•

Use the problems at the beginning of the sections ‘Interest’, ‘Depreciation’ and ‘Loan
repayment’ for students to work through with a calculator.

Main teaching and learning

•

Start with the examples on simple and compound interest. Once students have
replicated the examples given for simple and compound interest encourage them to
change the original amount and look at how the total amount of interest changes.
Ask them to use the spreadsheets to work out how long it takes for the total amount
of interest to exceed the original amount invested. Does the time taken change for
different original amounts?

•

Ask students to replicate the spreadsheet showing an example of calculating the
depreciation of a car. Again, once the initial spreadsheet and formulae are in place
students can investigate what happens if the original cost and the rate of depreciation
change. How long will it take a car to halve in value?

•

Work through the example in ‘Loan Repayments’ with students. Once all the formulae
are in place students can explore how long it will take to pay off the loan completely,
how much interest is paid in total and what effect changing the monthly repayment
figure has on both of these factors.

•

Students to work through exercises 7G, 7H and 7I.

Common misconceptions

•

It is important that students can tackle all of the problems contained in Exercises 7G, 7H
and 7I confidently with a calculator before they start to attempt to write formulae into
spreadsheets.

Enrichment

•

Students could investigate the repayment of mortgages and try to model these using a
spreadsheet.

Plenary

•
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spreadsheet

cell

A discussion of student findings from their investigation of the different financial
situations modelled would be most appropriate.
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formula

sum

A8.1 Flowcharts

Specification
GCSE 2015
AFd Construct and use flowcharts

A8.1 Flowcharts
Concepts and skills

•
•

Be able to use a flowchart with a given input and work out the output.
Be able to design a flowchart to carry out an algorithm.

Prior knowledge, skills and concepts

•

Be able to carry out mathematical calculations up to grade C GCSE.

Starter

•

Work out 20% of £5000.

Main teaching and learning

•

Establish what the current knowledge is from students in the class from their ICT
lessons.

•
•
•
•
•

Depending on their degree of knowledge quickly recap the four diagrams.
Work through Example 1, with additional inputs for the students in the class to work on.
Students should do all of the parts of Question 1 in Exercise 8A.
Work through Example 2. Point out that the diagram given is not unique.
Students should do all parts of Question 2 in Exercise 8A.

Enrichment

•

•

Design a flowchart which will calculate the income tax to be paid under the following
rules:
Basic rate: 20%
for taxable pay from £0-£37,400
Higher rate: 40%
for taxable pay from above £37,400*
Tax free allowance
£6475
*This means 40% on the part of the taxable pay over £37,400
Go online to look at the latest Government proposals for income tax. Design a flowchart
to calculate the income tax to be paid under these proposals.

Plenary

•
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flowchart

input

Design a flowchart for a process which finds the largest number in a set of numbers
read in one by one.

output

decision box

A9.1 Linear programming

Specification
GCSE 2015
Applications unit 1 AAG Set up and
solve problems in linear programming,
finding optimal solutions

Resources
Handout for plenary

A9.1 Linear programming
Concepts and skills

•

Be able to construct a region in the xy plane that satisfies one or more linear
inequalities.

•

Know that the maximum and minimum values of a linear function are attained at the
corners or along an edge of a (convex) enclosed region.

•
•

Be able to formulate a linear programming problem in two variables.
Be able to solve a linear programming problem in two variables.

Prior knowledge, skills and concepts

•

Be able to show by shading, a region whose points satisfy one or more linear
inequalities.

•

Be able to write algebraic expressions.

Starter

•
•
•

Draw the lines with equations

i yx4

ii 2x  3y  6

Show by shading the regions

i yx4

ii 2x  3y  6

Show by shading the region of points which satisfy all of these inequalities
x  5, y  6 and x  y  13

Main teaching and learning

•

Start with Example 1. Introduce the idea of a feasible region. The convention in the
chapter is to shade the region not satisfying the inequality.

•

Work through the rest of the example to verify that the maximum and minimum values of
the given linear function occur at a corner or along an edge. The given linear function is
known as the objective function.

•
•

The convention in the chapter is to use dashed lines for strict inequalities.

•

Example 2 addresses setting up the constraints as a set of linear inequalities and
continues by defining the objective function to optimise. This continues by finding the
optimum value of the objective function.

•

Students work through Exercise 9B which allows practice in setting up and solving
problems.

Students work through Exercise 9A which establishes the key results of the values of
linear functions and convex regions.

Common misconceptions

•

Students cannot draw graphs of the form ax  by  c because they do not recognise
this as an equation of a straight line.

•

Students make errors when deriving inequalities of the form y  ax confusing y  ax
with x  ay.

Enrichment

•
•

More complex problems can be obtained from Edexcel’s D1 AS book.
Students can be given a graph of the region shown in Example 1 and asked to draw on
it equations of the form 4x  3y  P for various values of P, to establish the reason why
the maximum and minimum values of P occur at a vertex (corner).

Plenary

•

19

The graph (on following page) shows a region shown by shading. Add the additional
inequality x  2y  8 to the graph. Find the maximum and minimum values of 3x  y for
points in the region.

feasible region constraint convex region
objective function optimum

linear function

linear inequality

A9.1 Linear programming cont

Graph for Plenary 9.1
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A10.1 Gradients of graphs

Specification
GCSE 2015
Applications Unit 1 AAl
Interpret the gradient at a point on a
curve as the rate of change

A10.1 Gradients of graphs
Concepts and skills

•
•
•
•
•

Be able to draw a tangent to a curve.
Be able to calculate an estimate of the gradient of a curve.
Be able to interpret the gradient of a graph of y against time t as the rate of change of y.
Be able to interpret a gradient of a distance–time graph as a speed.
Be able to interpret a gradient of a velocity–time graph as an acceleration.

Prior knowledge, skills and concepts

•
•

Be able to draw a curve given its equation.
Be able to find the gradient of a straight line.

Starter

•

•

What is the gradient of the line segments which join these points:
i A (2, 3) and B ( 4,12)
ii C (4, 10) and D (6, 6)
iii E (3,3) and F (1, 6)?
What does the phrase ‘a tangent to a circle’ mean?

Main teaching and learning

•

Work through Example 1, using the handout (on the next page) if necessary. Emphasise
the case of negative gradients as well as positive gradients.

•
•

Comment that these are (intelligent) estimates as they depend on a drawn tangent.

•

Questions 2 to 5 are based on students drawing curves, drawing a tangent and then
finding the gradient.

•
•
•

Introduce students to the idea of rates of change and give them a formal definition.

Issue Exercise 10A Question 1 on a handout so that students can draw tangents on the
graph.

Do Examples 2 and 3 with the students.
Introduce students to the specific interpretation of gradient in a distance-time graph
and in a velocity-time graph.

Common misconceptions

•
•

Students will often attempt to work out the gradient from counting squares rather than
difference in y values
using __________________
difference in x values
Weak students will fall back on speed  distance/time when faced with any question.

Enrichment

•

difference in y values
Students can investigate the values of __________________ for
difference in x values
y  1, y  x, y  x2, y  x3 at the point P where x  2, by working out the gradient of the
chord QP where Q is taken successively closer to P, starting with Q at x  1, then 1.9,
then 1.99 and so on. They can then generalise this for any value of x.

Plenary

•

21

gradient

Ask students how they would find the gradient of the curve y  x2  4
at x  2 and at x  2

(instantaneous) rate of change

velocity

acceleration

average speed

A10.1 Gradients of graphs

Handout for Example 1
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A10.1 Gradients of graphs

Exercise 10A: Question 1
Find the gradients of the following curves at the values of x given.
a At x  3
b At x  2
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A10.1 Gradients of graphs

Exercise 10A: Question 7
The graph shows the water level in a tank.
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a Work out an estimate for the rate at which the water is rising when t  15
b Work out the average rate of rise of the water level between t  10 and t  30
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A10.1 Gradients of graphs

Exercise 10A: Question 8
The graph shows the distance, y m, that a car has travelled during t seconds.
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a Calculate an estimate of the speed of the car at t  20.
b Calculate the average speed of the car between t  10 and t  50.
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A10.1 Gradients of graphs

Exercise 10A: Question 9
The graph shows the velocity of a train for the first two minutes after it had left a station.
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Calculate an estimate of the acceleration of the train after:
a 20 seconds
b 80 seconds.
For the 3rd minute the train reduces speed at a constant rate until it comes to rest.
Draw the velocity time graph for the first 3 minutes of the train’s journey and find the deceleration of the train.
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A10.1 Gradients of graphs

Exercise 10A: Question 10
The graph shows the distance that a car has travelled in its first minute measured from a point X on a road.
a Calculate an estimate of the speed of the car at t  25.
A van travelling in the same direction along the same road has the distance d metres, it travels in t seconds from the point X,
given by the equation d  5t.
b How far ahead of the van was the car initially?
c Describe fully the motion of the van.
d Use the graph to find an estimate of the value of t when the van catches up with the car.
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A10.1 Gradients of graphs

Exercise 10A: Question 11
The graph shows how the population of a city changed with time.
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Calculate an estimate of the rate of change of the population at the start of 1980.
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A11.1 Areas under curves

Specification
GCSE 2015
Applications Unit 2 AAo Estimate areas
of irregular shapes and areas under
curves

A11.1 Areas under curves
Concepts and skills

•

Understand that the area under a curve between the lines x  a and x  b means the
area of the region bounded by the curve, the lines and the x-axis, and that the units of
this area are given by the values on the x and y axis.

•

Be able to calculate an estimate for this area by splitting the region into trapeziums,
working out the area of each trapezium and adding.

•

Know that the area of the region under a velocity–time curve is equal to the distance
travelled.

Prior knowledge, skills and concepts

•
•

Be able to calculate the value of y given the value of x in algebraic equations.
Be able to calculate the area of a trapezium.

Starter

•

•

In each case calculate the value of y when x  2, and when x  3:
a y  x2  2x  3
b y  __4
x
c y  6x  2x3
Calculate the area of the trapezium.

7
4

3

Main teaching and learning

•

Work through Example 1 (a full size copy is available on the second following page for
student use if required). It is computationally easier to have all the trapeziums the same
width h.

•

Key point to emphasise is that the lengths of the parallel sides are the y values on the
curve and not ruler measurements.

•
•
•
•
•
•
•

A maximum of 5 trapeziums will usually give good accuracy.

•

The remaining questions are based on Example 3.

At some stage show how the calculation of the sum of the areas can be speeded up.
h can be used where h is the interval width.
The use of __
2
Issue the worksheet for Exercise 11A Question 1.
Work through Example 2.
Exercise 11A Questions 2 and 3 are based on Example 2.
Work though Example 3. Consider giving students a reason by looking at the vt graph
for a body travelling with a constant speed and relating d  v  t to the area under the
graph.

Common misconceptions

•

29

area under a curve

Students misuse the formula and simply add up the heights and multiply by the interval
width

A11.1 Areas under curves cont

Enrichment

•

Use a spreadsheet to investigate what happens to estimates of the area under the
curve y  x2 between x  0 and x  1 as the number of trapeziums is increased and the
width decreases.

•

Instead of using trapeziums to approximate the area under the curve, use rectangles
with width h and with height equal to the height of the curve at the midpoint of each
interval.

Plenary

30

area under a curve

•

Work out an estimate for the area bounded by the y-axis, the x-axis, the curve
y  x3  4 and the line x  4.

•

The velocity of a car at time t is given by v  t2  4t. Find an estimate for the distance
travelled by the car between t  0 and t  4.

A11.1 Areas under curves

Handout for Example 1
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A11.1 Areas under curves

Exercise 11A: Question 1
Find the area of the regions bounded by the curve, the x-axis and the lines shown parallel to the y-axis.
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A12.1 Time series graphs

Specification
GCSE 2015
ASo Work with time series and moving
averages, including their graphical
representation
FS Process skills
Choose appropriate language and forms
of presentation to communicate results
and conclusions
FS Performance
L2 draw conclusions and provide
mathematical justifications

A12.1 Time series graphs
Concepts and skills

•
•

Draw and produce time series graphs.
Identify seasonality and trends in time series.

Functional skills
Use statistical methods to investigate situations.

Prior key knowledge, skills and concepts
Students should already be able to:
• draw co-ordinate axes
• plot points on a grid.

Starter

•
•
•

Check that students can plot points on a grid.
Ask them to draw axes on graph paper with x from 0 to 10 with a scale of 1 cm for 1 unit,
and y from 0 to 100 with 1 cm for every 10 units.
Ask students to plot the points (1, 40), (5, 65) and (8, 72).

Main teaching and learning

•
•
•

•
•
•
•
•

Explain to students that a time series graph shows how a quantity changes over time;
give some examples such as the profits made by a company each year for several
years, or the number of DVDs sold by a shop each week for several weeks.
Ask students to give some other examples of time series.
Tell students they are going to learn how to draw and interpret time series graphs, and
how to look at the way these graphs might show particular patterns: seasonality and
trend. For example, the sale of DVDs might be seasonal in that more DVDs are sold near
Christmas than at other times of the year. The sales of a shop might generally rise or fall
over a period of time: this would be called a trend.
Show students the data from Example 1 of the student resources and discuss with them
how to draw a time series graph for this data.
Ask students to draw the graph.
Ask the students to describe how the cost of gas changes through the year and
whether they might have expected this, stating reasons for their answers. Lead the
students in a discussion about seasonality.
Use Example 2 from the text to explain the concept of “quarterly figures”, and to
consolidate the drawing and interpretation of a time series graph.
Discuss with students the concept of trend, in the context of the number of ties sold
in the school shop. Help students to understand that although the number of ties sold
varies according to the time of year, there is evidence that the number sold is gradually
increasing.

Common misconceptions

•
•

Students sometimes find it difficult deciding how to scale and label the horizontal axis
and exactly where to plot the points.
Lower attaining students often do not have a good understanding of how to interpret
scales on the y axis and will take one 2 mm square on graph paper to represent one unit
whatever the scale is.

Enrichment

•

Ask students to find examples of time series graphs from newspapers or from the
internet, then describe what they are showing. More able candidates may be able to
pick out or find ones showing seasonal variation and/or trend.

Plenary

•
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time series

Show students the graph of a time series and ask them to write at least one point down
describing what the graph shows. Go round the class and summarise all the points
made.

seasonality

trend

A12.2 Moving averages

Specification
GCSE 2015
ASo Work with time series and moving
averages, including their graphical
representation
FS Process skills
Use appropriate mathematical
procedures
Interpret results and solutions
FS Performance
Draw conclusions and provide
mathematical justifications

A12.2 Moving averages
Concepts and skills

•
•

Calculate moving averages.
Use moving averages to identify trends.

Functional skills

•

Use statistical methods to investigate situations.

Prior key knowledge, skills and concepts
Students should already be able to:
• draw the graph of a time series

•

work out the mean of a list of numbers.

Starter

•
Resources

Check that students can work out the mean of a list of numbers.
Ask them to work out the mean of:
(a) 46, 51, 44 (answer: 47)
(b) £680, £820, £745, £813 (answer: £764.50)

Main teaching and learning

graph paper

•

Explain to students that it is not always clear from a time series graph whether there
is an upward or downward trend in the data and that using moving averages can help
with this as they can be used to “smooth out” seasonal variations.

•
•
•

Show students the data and graph from Example 3 in the student resources.

•

Ask students to work out the remaining four-point moving averages for this data and be
ready to answer questions about what to do when they run out of data.

•

Check their calculations and discuss why there are only seven moving averages but ten
pieces of data.

•

Demonstrate how to plot the moving averages at the midpoints of the values used to
generate them and discuss how when joined, they can help to establish a trend – in this
case an upward trend.

•
•

Discuss with students what this tells them about Simon’s electricity bills.

•

Ask students to work out the five-point working averages from the data, draw suitable
axes and plot the moving averages on graph paper. (There is no need for them to plot
the original data).

•

Explain that if it is possible to draw a line of best fit for the moving averages, this can be
used to show the general trend of the data, and that in this context it is called a trend
line.

•

Ask students to draw in the trend line and write down what the trend line tells them in
this example.

•

Go round the class and agree with students a statement which accurately describes
the trend.

Discuss with them the seasonal variation highlighted by the graph.
Explain why a four-point moving average is appropriate in this case and show students
how to find the first two four-point moving averages for the data.

Show students the data table from Example 4 and discuss whether it is possible to
confirm a trend from this data.

Common misconceptions
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moving average

•

Students may not be clear about how to scale the x-axis in cases where it is not
necessary to plot the original data, and will need to be encouraged to use the full time
period for which the data applies.

•

Lower attaining students may need to be reminded to plot the moving averages at the
interval midpoints.

A12.2 Moving averages cont

Enrichment

•

Discuss with students how many pieces of data can be used to calculate a moving
average in cases where it is impossible or impractical to use a full “season”.

•

Discuss with students how trend lines can be used to predict values beyond those
given and possible contexts where this might be useful. Ask students to apply this to
some real life examples.

Plenary

•
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moving average

Using the graph from Example 2, ask students to work out appropriate moving averages
and use them to draw a trend line on the graph. Ask students to suggest how many ties
the school shop should stock in order to cover orders in the year 2010.

A13.1 Risk

Specification
GCSE 2015
A Ss Discuss and start to estimate risk

A13.1 Risk
Concepts and skills

•

Be able to compare the risk of various events happening by using previous frequency
data.

•

Be able to calculate an estimate for the costs of various risks.

Functional skills

•
•

Use statistical methods to investigate situations.
Use probability to assess the likelihood of an outcome.

Prior knowledge, skills and concepts

•

Know how to calculate an estimate for the total number of successes in a series of
identical trials, when the probability of success on any trial is constant and known.

•

Know how to construct probability tree diagrams and use them to work out the
probability of compound events.

Starter

•

Jim rolls a fair dice 200 times. Work out an estimate for the number of times he should
get the number 1.

•

Jim throws a fair coin and rolls a fair dice. Use a probability tree diagram to work out
the probability he gets either a head or a score greater than 4, but not both.

Main teaching and learning

•

Go through Example 1. Emphasise that this is an estimate based on np  cost of
one breakdown ( which will be an average cost itself).

•

Go through Example 2. This illustrates the use of collected data to establish
experimental probabilities from relative frequencies, and then using these to work out
estimated costs in the future.

•
•

Students can then work through Questions 1 to 5 in the exercise.

•

Students can then work through the remainder of the exercise.

Go through Example 3. This requires an understanding of a probability tree diagram and
its use.

Common misconceptions

•

These are usually wrong operations on probability tree diagrams (addition instead of
multiplication, for example) or an inability to carry out multiplication and/or addition of
fractions correctly.

Enrichment

•

Students could read on the internet about flood protection measures and cost/benefit
analysis. Two of the most well known are the Delta Works (Netherlands) and the
Thames Barrier (UK).

Plenary

•
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risk

relative frequency

The probability of a freezer breaking down in a year is 0.002. In a town where there
are 30 000 freezers, work out an estimate of the number of freezers breaking down in
the next year. If each freezer costs on average £250 to repair or replace, work out an
estimate for the cost of these breakdowns.

experimental probability

