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Working with Numbers and the

Number System
	


	
	N1.1
	Understand integers and place value to deal with arbitrarily large positive numbers
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recognise integers as positive or negative whole numbers, including zero 

· work out the answer to a calculation given the answer to a related calculation.
	

	
	Examples
	

	
	1
	The population of Oxford is 153 904.

Write this number in words.
	

	
	2
	Write down the place value of 8 in the answer to 2850 × 10. 
	

	
	3
	If 53 × 132 = 6996, work out 6996 ÷ 530.
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	N1.2
	Add, subtract, multiply and divide any number
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· multiply and divide integers, limited to 3-digit by 2-digit calculations 

· multiply and divide decimals, limited to multiplying by a single digit integer, for example
0.6 × 3  or 0.8 ÷ 2 or 0.32 × 5 or limited to multiplying or dividing by a decimal to one significant figure, for example 0.84 × 0.2 or 6.5 ÷ 0.5
· interpret a remainder from a division problem

· recall all positive number complements to 100

· recall all multiplication facts to 10 × 10 and use them to derive the corresponding division facts.
	

	
	Notes
	

	
	Candidates may use any algorithm for addition, subtraction, multiplication and division. Candidates are expected to know table facts up to 10 × 10 and squares up to 15 × 15.

Questions will be set using functional elements. For example in household finance questions, candidates will be expected to know and understand the meaning of profit,  loss, cost price, selling price, debit, credit and balance.
	

	
	Examples
	

	
	1
	The population of Cambridge is 108 863; the population of Oxford is 153 904.
How many more people live in Oxford than Cambridge?
	

	
	2
	Work out         80 ÷ (17 ( 8 + 11) × 6.5
	

	
	3
	75 students are travelling in 16-seater mini-coaches.
If as many of the mini-coaches as possible are full, how many students travel in the mini-coach that is only partly full? 
	

	
	4
	Four cards are numbered 3, 5, 7 and 8.
Use each card once to make this calculation work.

+

=

158


	


	
	[image: image3.emf]
	


	
	5
	Here is a bank statement.
	

	
	
	(a)
	Write what you understand by the word ‘balance’.

	
	
	(b)
	Complete the statement.

	
	
	
	Date

Description

Credits

Debits

Balance

Starting balance

£ 63.50

12/12/2010

Cash

£ 120.00

16/12/2010

Gas bill

£ 102.50

17/12/2010

Electricity bill

£ 220.00
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	N1.3
	Understand and use number operations and the relationships between them, including inverse operations and hierarchy of operations
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· add, subtract, multiply and divide using commutative, associative and distributive laws 

· understand and use inverse operations 

· use brackets and the hierarchy of operations 

· solve problems set in words
	

	
	Notes
	

	
	This is part of the core number work. The core number work may be assessed so that it is linked to other specification references.
Questions requiring these number skills could be set, for example, as a numerical part of a question testing time, fractions, decimals, percentages, ratio or proportion, interpreting graphs, using a formula in words or substitution into an algebraic expression, interpreting a statistical diagram or interrogating a data set.
	

	
	Examples
	

	
	1
	Use all of the numbers 2, 5, 9 and 10, brackets and any operations to write a numerical expression equal to 3.
	

	
	2
	A cup of coffee costs 130 p.
A cup of tea costs 110 p.

I buy three cups of coffee and two cups of tea. 
How much change should I get from a £ 10 note?
	

	
	3
	A cup of coffee costs £ 1.30
A cup of tea costs £ 1.10
I want to buy three cups of coffee and two cups of tea.
I have a voucher for one free cup with every two cups bought. 
How much should I pay?
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	4
	The data shows the number of people in the seats in each row of a theatre.
19    17    14    15    18    17    12    8    4    3

The theatre holds 200 people.
How many empty seats are there?
	

	
	5
	The mean weight of 9 people is 79 kg.
A tenth person is such that the mean weight increases by 1 kg.
How heavy is the tenth person? 
	

	
	6
	A coin is biased.
The probability of a head to the probability of a tail is 3 : 5
Work out the probability of a tail. 
	

	
	7
	The time in London is 13.00 when the time in New York is 08.00 and the time in
San Francisco is 06.00.
Work out the time in London when the time in San Francisco is 11.00 pm.
	

	
	8
	A coach firm charges £ 300 to hire a coach plus a rate per mile. A group hires a coach
and is charged a total of £ 700 for a 200 mile journey.
What is the rate per mile?
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	N1.4
	Approximate to a given power of 10, up to three decimal places and one significant figure
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· perform money calculations, writing answers using the correct notation
· round numbers to the nearest whole number, 10, 100 or 1000
· round to one, two or three decimal places 

· round to one significant figure.
	

	
	Notes
	

	
	This is part of the core number work. 
The core number work will be assessed so that it is linked to other specification references, for example rounding a value for the mean of a frequency distribution.
Candidates should know that some answers need to be rounded up and some need to be rounded down. 

Candidates should know that when using approximations for estimating answers, numbers should be rounded to one significant figure before the estimating is done.
Candidates should know that some answers are inappropriate without some form of rounding, for example 4.2 buses.
	

	
	Examples
	

	
	1
	Ian takes three parcels to the post office. 
They cost £ 1.94, £ 1.71 and £ 2.05 to send.
He pays with a £ 10 note. 
How much change should he receive?
	

	
	2
	How many 40-seater coaches are needed to carry 130 students?
	

	
	3
	Use approximations to estimate the answer to         
[image: image5.wmf]17

.

5

46

.

39

6013

´


	

	
	4
	120 people take their driving test in a week.
71 pass.

Work out the percentage of who will pass.
Give your answer to one decimal place.
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	5
	One driving examiner passes 1127 students in 39 weeks.

Calculate the mean number of students he passes in one week.
Give your answer to one significant figure.
	

	
	6
	A newspaper survey claims 34.67% of people speed when driving.
Give this value to the nearest whole number. 
	

	
	7
	A rectangle has a length of 3.4 cm and a width of 5.7 cm.
Work out the area.
Give your answer to one decimal place.
	


	
	GCSE MATHEMATICS LINEAR B (4365) Foundation
	


	
	N1.5
	Order rational numbers
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· write in ascending order positive or negative numbers given as fractions, including improper fractions.
	

	
	Examples
	

	
	1
	Write 4.2, 4.02, 4.203 and 4.23 in ascending order.
	

	
	2
	Write these fractions in order of size, smallest first, 
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, 
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	3
	Which of the improper fractions 
[image: image10.wmf]5
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, 
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 or 
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31

 is the greater?
	

	
	4
	Which of these is closest to
[image: image13.wmf]3

1

?

0.35       
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       0.29       34%
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	N1.6
	The concepts and vocabulary of factor (divisor), multiple, common factor, highest common factor, least common multiple, prime number and prime factor decomposition
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· identify multiples, factors and prime numbers from lists of numbers 

· write out lists of multiples and factors to identify common multiples or common factors of two or more integers 

· write a number as the product of its prime factors and use formal and informal methods for identifying highest common factors (HCF) and least common multiples (LCM); abbreviations will not be used in examinations.
	

	
	Examples
	

	
	1
	Which of the numbers 6, 11, 18, 24, 1 and 12 are factors of 24?
	

	
	2
	Write 60 as the product of its prime factors.

Give your answer in index form.
	

	
	3
	Envelopes are sold in packs of 18.

Address labels are sold in packs of 30.

Terry needs the same number of envelopes and address labels.

What is the smallest number of each pack he can buy?
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	N1.7
	The terms square, positive and negative square root, cube and cube root
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· quote squares of numbers up to15 × 15 and the cubes of 1, 2, 3, 4, 5 and 10, also knowing the corresponding roots 

· recognise the notation 
[image: image16.wmf]25

and know that when a square root is asked for only the positive value will be required; candidates are expected to know that a square root can be negative 

· solve such equations as x 2 = 25, giving both the positive and negative roots.
	

	
	Examples
	

	
	1
	Write down the value of  
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, 
[image: image18.wmf]3

125

, 
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	2
	Show that it is possible to write 50 as the sum of two square numbers in two different ways.
	

	
	3
	Estimate the square root of 43.
	

	
	4
	Three numbers add up to 60.

The first number is a square number.

The second number is a cube number.

The third number is less than 10.

What could the numbers be?
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	N1.8
	Index notation for squares, cubes and powers of 10
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand the notation and be able to work out the value of squares, cubes and powers of 10.
	

	
	Notes
	

	
	Candidates should know, for example, that 10 6 = 1 million.
	

	
	Examples
	

	
	1
	Write down the value of: 
	

	
	
	(a)
	8 2

	
	
	(b)
	4 3

	
	
	(c)
	10 5

	
	2
	Write 64 as:
	

	
	
	(a)
	a square of an integer

	
	
	(b)
	the cube of an integer.

	
	3
	Tim says that  
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Is he correct?
You must show your working.
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	N1.9
	Index laws for multiplication and division of integer powers
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use the index laws for multiplication and division of integer powers.
	

	
	Notes
	

	
	Candidates will be expected to apply index laws to simplification of algebraic expressions.
	

	
	Examples
	

	
	1
	Write:
	

	
	
	(a)
	7 5 × 7 3  as a single power of 7

	
	
	(b)
	9 12 ÷ 9 5  as a single power of 9

	
	2
	Work out the value of 2 10 ÷ 2 6, giving your answer as a whole number.
	

	
	3
	Amy writes that  6 10 ÷ 6 2 = 6 5
Explain what Amy has done wrong.
	

	
	4
	(a)
	Simplify         x 2 × x 4

	
	
	(b)
	Simplify        x 16 ÷ x 4
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	N1.14
	Use calculators effectively and efficiently, including statistical functions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use calculators for calculations involving four rules 

· use calculators for checking answers 

· enter complex calculations, for example, to estimate the mean of a grouped frequency distribution, and use function keys for reciprocals, squares, cubes and other powers
· enter a range of calculations, including those involving money, time, statistical and other measures 

· understand and use functions, including  +, (, (, ÷, x 2, x 3, x n, 
[image: image24.wmf]x

, 
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 memory and brackets 

· understand the calculator display, knowing how to interpret the display, when the display has been rounded by the calculator and not to round during the intermediate steps of calculation 

· interpret the display, for example for money interpret 3.6 as £ 3.60 or for time interpret 2.5 as 2 hours 30 minutes
· understand how to use a calculator to simplify fractions and to convert between decimals and fractions and vice versa.
	

	
	Notes
	

	
	This is part of the core number work.

The core number work will be assessed so that it is linked to other specification references.
	

	
	Examples
	

	
	1
	A builder employs seven bricklayers. 
Each bricklayer earns £ 12.60 per hour worked.
They each work 37
[image: image26.wmf]2

1

 hours per week.
The builder says he needs £ 33 075 each week to pay his bricklayers.
Use a calculator to check if he is correct.
	

	
	2
	A builder employs bricklayers. 
Each bricklayer works 37
[image: image27.wmf]2

1

 hours per week.
He needs the bricklayers to work a total of 500 hours per week.
How many should he employ?
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	3
	Work out 80% of £ 940.
	

	
	4
	125 people raise money for charity by running a marathon.
They raise £ 5212.50 altogether.
Work out the mean amount raised per person.
	

	
	5
	The mean of this frequency distribution is 16.
Data

Frequency

10

15

43

20

21

25

11

Work out the missing value.
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Fractions, Decimals and Percentages
	


	
	N2.1
	Understand equivalent fractions, simplifying a fraction by cancelling all common factors

	
	Assessment Guidance

	
	Candidates should be able to:

· identify equivalent fractions 

· write a fraction in its simplest form 
· simplify a fraction by cancelling all common factors, using a calculator where appropriate. 
For example, simplifying fractions that represent probabilities
· convert between mixed numbers and improper fractions 

· compare fractions
· compare fractions in statistics and geometry questions.

	
	Notes

	
	This is part of the core number work. 
The core number work will be assessed so that it is linked to other specification references. 

	
	Examples

	
	1
	Shade 
[image: image29.wmf]3

2

 of this grid



	
	2
	Decide which of the fractions 
[image: image30.wmf]4
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, 
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, 
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 are greater than 
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	3
	Which of these fractions  
[image: image34.wmf]5

2

, 
[image: image35.wmf]20

9

 or 
[image: image36.wmf]10
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 is closer to 
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? 
	

	
	4
	Peter scores 64 out of 80 in a test.

Write this as a fraction in its simplest form.
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	5
	Write down a fraction between  
[image: image39.wmf]7

5

and 
[image: image40.wmf]7
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.
	

	
	6
	Write down an improper fraction with a value between 3 and 4.
	

	
	7
	From inspection of a bar chart:
What fraction of the boys preferred pizza?

Give your answer in its simplest form.
	

	
	8
	From inspection of a pie chart:
What fraction of the vehicles were cars?
Give your answer in its simplest form. 
	

	
	9
	Trading Standards inspect 80 bags of apples to check they are 1 kg as stated.
(Stem-and-leaf diagram would be provided.)

The stem-and-leaf diagram shows the weight of the bags under 1 kg.
What fraction of bags were under 1 kg?
Give your answer in its simplest form. 
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	N2.2
	Add and subtract fractions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· add and subtract fractions by writing them with a common denominator 

· convert mixed numbers to improper fractions and add and subtract mixed numbers.
	

	
	Examples
	

	
	1
	Work out
	

	
	
	(a)
	
[image: image41.wmf]5

2

 + 
[image: image42.wmf]4

3



	
	
	(b)
	3
[image: image43.wmf]3

2

 ( 1
[image: image44.wmf]2

1



	
	2
	In an experiment to test reaction times,
Alex took 
[image: image45.wmf]8

1

 of a second to react and Ben took 
[image: image46.wmf]20

3

 of a second to react. 
Who reacted quickest and by how much?
	

	
	3
	Sally is cycling home, a distance of 6
[image: image47.wmf]3

1

 miles.
After 4
[image: image48.wmf]4

3

 miles she has a puncture and has to push her bike the rest of the way home.
How far does she push her bike?
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	N2.3
	Use decimal notation and recognise that each terminating decimal is a fraction
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· convert between fractions and decimals using place value.
	

	
	Examples
	

	
	1
	Write the fraction 
[image: image50.wmf]8

7

 as a decimal.
	

	
	2
	Write 0.28 as a fraction in its lowest terms. 
	

	
	3
	Put these numbers in ascending order 
[image: image51.wmf]4

3

, 0.83, 
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4

, 
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13

.
	


	
	GCSE MATHEMATICS LINEAR B (4365) Foundation
	


	
	N2.4
	Recognise that recurring decimals are exact fractions and that some exact fractions are recurring decimals
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· identify common recurring decimals 

· know how to write decimals using recurring decimal notation.
	

	
	Notes
	

	
	Candidates should know a method for converting a fraction to a decimal.

Candidates should know that 
[image: image54.wmf]·
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 = 
[image: image55.wmf]3

1

 and 
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.

0

 = 
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.
At Foundation tier candidates will not be required to change recurring decimals to fractions.
	

	
	Examples
	

	
	1
	Write 0.3 and 0.6 as fractions.
	

	
	2
	Write the recurring decimal 0.629 429 429 ... using recurring decimal notation.
	

	
	3
	Write as recurring decimals 
	

	
	
	(a)
	
[image: image58.wmf]6

1



	
	
	(b)
	
[image: image59.wmf]11

4



	
	4
	Which is greater 0.3 or 
[image: image60.wmf]·
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.

0

?
Show how you decide.
	


	
	[image: image61.emf]
	


	
	N2.5
	Understand that ‘percentage’ means ‘number of parts
per 100’ and use this to compare proportions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand whether a value is a percentage, a fraction or a decimal 
· convert values between percentages, fractions and decimals in order to compare them; for example with probabilities.
· use percentages in real-life situations

· interpret percentage as the operator ‘so many hundredths of’
· work out percentage of shape that is shaded 

· shade a given percentage of a shape.
	

	
	Notes
	

	
	This is part of the core number work.

The core number work will be assessed so that it is linked to other specification references. 
For example, 10% means 10 parts per 100 and 15% of Y means 
[image: image62.wmf]100

15

 ( Y
	

	
	Examples
	

	
	1
	Lee says there is a 10% chance that the Terriers will win their next game.
Clark says the probability that the Terriers will win their next game is
[image: image63.wmf]10

1

.
Do they agree?
Give a reason for your answer.
	

	
	2
	A biased spinner has 4 sections – red, blue, green and yellow.
Probability (red) = 0.3
Probability (blue) = 
[image: image64.wmf]5

1


There is a 15% chance of green.
Work out the probability of yellow.
Give your answer as a fraction. 
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	3
	Put these probabilities in order, starting with the least likely.
	

	
	
	A
	65%

	
	
	B
	0.7

	
	
	C
	
[image: image65.wmf]3

2



	
	4
	An examination is marked out of 60. 
The pass mark is 80%. 
Work out the pass mark.
	

	
	5
	Paving slabs cost £ 3.20 each.

A supplier offers ‘20% off when you spend more than £ 300’.
What will it cost to buy 100 paving slabs? 
	

	
	6
	The cash price of a leather sofa is £ 700. 
Credit terms are a 20% deposit plus 24 monthly payments of £ 25.
Calculate the difference between the cash price and the credit price. 
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	N2.6
	Interpret fractions, decimals and percentages as operators
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· interpret a fraction, decimal or percentage as a multiplier when solving problems 

· use fractions, decimals or percentages to interpret or compare statistical diagrams or data sets 

· convert between fractions, decimals and percentages to find the most appropriate method of calculation in a question; for example, finding 62% of £80.

· use fractions, decimals or percentages to compare proportions 

· use fractions, decimals or percentages to compare proportions of shapes that are shaded 

· use fractions, decimals or percentages to compare lengths, areas or volumes 

· recognise that questions may be linked to the assessment of scale factor.
	

	
	Notes
	

	
	This is part of the core number work.

The core number work will be assessed so that it is linked to other specification references.
	

	
	Examples
	

	
	1
	Circle the calculations that would find 45% of 400. 
	

	
	
	A
	0.45 × 400
	

	
	
	B
	
[image: image67.wmf]45

1

 × 400
	

	
	
	C
	
[image: image68.wmf]100

45

× 400
	

	
	
	D
	
[image: image69.wmf]4

400

× 5
	

	
	
	E
	45 × 4
	

	
	2
	From a dual bar chart: 
Which country has a greater proportion of people living alone?

You must show your working
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	3
	Write 35% as
	

	
	
	(a)
	a decimal

	
	
	(b)
	a fraction in its simplest form.

	
	4
	Work out 62% of £ 70.
	

	
	5
	In school A, 56% of the 750 pupils are girls.

In school B,  
[image: image70.wmf]9

4

 of the 972 pupils are girls. 
Which school has the greater number of girls and by how many? 
	

	
	6
	From two data sets: 
Which set of data has a higher percentage of values above its mean?
You must show your working.
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	N2.7
	Calculate with fractions, decimals and percentages
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· calculate a fraction of a quantity 

· calculate a percentage of a quantity 

· use fractions, decimals or percentages to find quantities 

· use fractions, decimals or percentages to calculate proportions of shapes that are shaded 

· use fractions, decimals or percentages to calculate lengths, areas or volumes

· calculate with decimals 

· calculate with decimals in a variety of contexts, including statistics and probability

· apply the four rules to fractions using a calculator 

· calculate with fractions in a variety of contexts, including statistics and probability

· work out one quantity as a fraction or decimal of another quantity 

· understand and use unit fractions as multiplicative inverses

· multiply and divide a fraction by an integer, by a unit fraction and by a general fraction

· calculate a percentage increase or decrease 

· calculate with percentages in a variety of contexts, including statistics and probability

· solve percentage increase and decrease problems 

· use, for example, 1.12 ( Q to calculate a 12% increase in the value of Q and 0.88 x Q to calculate a 12% decrease in the value of Q 

· work out one quantity as a percentage of another quantity 

· use percentages to calculate proportions.
	

	
	Notes
	

	
	This is part of the core number work. The core number work will be assessed so that it is linked to other specification references.

Candidates should understand that, for example, multiplication by 
[image: image72.wmf]5

1

 is the same as division by 5.
Questions involving mixed numbers may be set but at Foundation tier non-calculator questions involving multiplication of two or more mixed numbers will not be set.
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	Examples
	

	
	1
	A rectangle measures 3.2 cm by 6.8 cm.

It is cut into four equal smaller rectangles.
Work out the area of a smaller rectangle.
	

	
	2
	An aircraft leaves Berlin when Helga’s watch reads 07.00 and lands in New York when her watch reads 14.00.
Helga does not change her watch.
Berlin to New York is a distance of 5747 kilometres.
Assuming that the aircraft flies at a constant speed, how far does the aircraft fly between the hours of 09.00 and 11.00? 
	

	
	3
	Small cubes of edge length 1 cm are put into a box.
The box is a cuboid of length 5 cm, width 4 cm and height 2 cm.
How many cubes are in the box if it is half full?
	

	
	4
	In a fairground game, you either lose, win a small prize or win a large prize.
The probability of losing is 
[image: image73.wmf]4

3

.

The probability of winning a small prize is 
[image: image74.wmf]16

3

.

Work out the probability of winning a prize (large or small).
OR Work out the probability of winning a large prize. 
	

	
	5
	In a school there are 600 students and 50 teachers.
51% of the students are left-handed. 
12% of the teachers are left-handed.
How many left-handed students and teachers are there altogether?
	

	
	6
	Chris earns £ 285 per week.

He gets a 6% pay rise.

How much per week does he earn now?
	

	
	7
	Work out         
[image: image75.wmf]8
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 of 56 
	

	
	8
	Work out         1
[image: image76.wmf]5
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 + 
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	9
	Work out         3
[image: image79.wmf]6
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 ( 2
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	10
	Work out         2
[image: image81.wmf]2

1

 × 3
	

	
	11
	Work out         4 × 
[image: image82.wmf]8
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	12
	Work out         
[image: image83.wmf]11

6

 ÷ 3
	

	
	13
	Work out         
[image: image84.wmf]4

3

 × 
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	14
	Write down the answer to         
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 ÷ 
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	15
	After a storm, the volume of a pond increases by 12%.
Before the storm the pond holds 36 000 litres of water.
How many litres of water does the pond hold after the storm?
	

	
	16
	The mean price of four train tickets is £ 25.
All prices are increased by 10%.
What is the total cost of the four tickets after the price increase?
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Ratio and Proportion
	


	
	N3.1
	Use ratio notation, including reduction to its simplest form and its various links to fraction notation
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand the meaning of ratio notation 

· interpret a ratio as a fraction 

· simplify ratios to the simplest form a : b where a and b are integers.
· use ratios in the context of geometrical problems, for example similar shapes, scale drawings and problem solving involving scales and measures 

· understand that a line divided in the ratio 1 : 3 means that the smaller part is one-quarter of the whole.
· write a ratio in the form 1 : n or n : 1
	

	
	Notes
	

	
	This is part of the core number work.

Ratio may be linked to probability, for example, candidates should know that if, say, red balls and blue balls are in the ratio 3 : 4 in a bag then the probability of randomly obtaining a red ball is 
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	Examples
	

	
	1
	There are 6 girls and 27 boys in an after-school computer club.
Write the ratio of girls : boys in its simplest form. 
	

	
	2
	The ratio of left-handed to right-handed people in a class is 2 : 19
What fraction of people are right-handed?
	

	
	3
	A bag contains white, black and green counters.
The probability of a white counter is 
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The ratio of black : green counters is 1 : 5
There are 100 counters in total.

How many are green?
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	4
	The ratio of red balls to blue balls in a bag is 3 : 4
What fraction of the balls are red?
	

	
	5
	Write the ratio 15 : 8 in the form n : 1
	

	
	6
	A recipe for fruit cake uses sultanas and raisins in the ratio 5 : 3.
Liz uses 160g of raisins. 
What weight of sultanas should she use? 
	

	
	7
	I have five more coins than my friend.
The ratio of the number of coins we each have is 4 : 3

How many coins have we altogether?
	

	
	8
	The number of coins in two piles are in the ratio 5 : 3

The coins in the first pile are all £ 1 coins.

The coins in the second pile are all 50 pence coins.

Which pile has the most money?

Show how you decide.
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	N3.2
	Divide a quantity in a given ratio
	

	
	Assessment Guidance
	

	
	· interpret a ratio in a way that enables the correct proportion of an amount to be calculated. 
	

	
	Examples
	

	
	1
	Work out the share for each of three persons A, B and C who share £480 in the ratio 1 : 4 : 3
	

	
	2
	Bill and Phil buy a lottery ticket. 
Bill pays 40 p and Phil pays 60 p.
They win £ 6000 and divide the money in the ratio of the amounts they paid.
How much should each of them receive? 
	

	
	3
	In a school the ratio of boys to girls is 5 : 6
There are 468 girls in the school. 

How many pupils are there altogether?
	

	
	4
	The number of coins in two piles are in the ratio 5 : 3

The coins in the first pile are all 2 p coins.

The coins in the second pile are all 5 p coins.

There is 45 p in the second pile.

How much is in the first pile?
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	N3.3
	Solve problems involving ratio and proportion, including the unitary method of solution
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use ratio and proportion to solve statistical and number problems

· use ratio and proportion to solve word problems using informal strategies or using the unitary method of solution 

· solve best buy problems using informal strategies or using the unitary method of solution  

· use direct proportion to solve geometrical problems 

· use ratios to solve problems, for example geometrical problems

· use ratio and proportion to solve word problems

· use direct proportion to solve problems.
	

	
	Notes
	

	
	This is part of the core number work. 
The core number work will be assessed so that it is linked to other specification references.
Candidates should be able to use informal strategies, use the unitary method of solution, multiply by a fraction or other valid method. 
	

	
	Examples
	

	
	1
	Jen and Kim pay for a present for their mum in the ratio 7 : 9
Jen pays £ 21.
How much did the present cost?
	

	
	2
	The proportion of winning in a raffle is 0.02.
Work out the probability of not winning if you buy the first ticket.
	

	
	3
	From a bar chart showing the results for girls (small amount of discrete data):
The ratio of the means for the girls and the boys is 1 : 2
Draw a possible bar chart for the boys. 
	

	
	4
	Cola is sold in two sizes: 330 ml cans or 1.5 litre bottles.
A pack of 24 cans costs £ 4.99; a pack of 12 bottles costs £ 14.29
Which pack is best value for money?
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	5
	A person travels 20 miles in 30 minutes.
How far would they travel in 45 minutes?
	

	
	6
	A person travels 20 miles in 30 minutes. 
How far would they travel in 1
[image: image93.wmf]4
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 hours?
	

	
	7
	Fiona is delivering leaflets. 
She is paid £ 7.40 for delivering 200 leaflets. 
How much should she be paid for delivering 300 leaflets?
	

	
	8
	Eight pencils can be bought for £ 2.56
How many can be bought for £ 4.80? 
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The Language of Algebra
	


	
	N4.1
	Distinguish the different roles played by letter symbols in algebra, using the correct notation
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use notation and symbols correctly 

· understand that letter symbols represent definite unknown numbers in equations, defined quantities or variables in formulae, and in functions they define new expressions or quantities by referring to known quantities.
	

	
	Notes
	

	
	This is part of the core algebra work 
The core algebra work will be assessed so that it is linked to other specification references 
Candidates will be expected to know the standard conventions.
For example, 2x for 2 × x and 
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 or 
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for x ÷ 2

x2 is not acceptable for 2 × x
	

	
	Examples
	

	
	1
	£ x is shared equally between seven people.
How much does each person receive?
	

	
	2
	Write an expression for the total cost of six apples at a pence each and ten pears at b pence each.
	

	
	3
	x items can be bought for 80 p. 
How much will it cost for y items
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	N4.2
	Distinguish in meaning between the words ‘equation’, ‘formula’, and ‘expression’
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand phrases such as ‘form an equation’, ‘use a formula’ and ‘write an expression’ when answering a question.
· recognise that, for example, 5x + 1 = 16 is an equation 

· recognise that, for example V = IR is a formula 

· recognise that x + 3 is an expression 

· write an expression.
	

	
	Notes
	

	
	This is part of the core algebra work. 
The core algebra work will be assessed so that it is linked to other specification references.

Candidates should also know the meaning of the word ‘term’.
	

	
	Examples
	

	
	1
	Write an expression for the number that is six smaller than n.
	

	
	2
	Neil buys y packets of sweets costing 45 p per packet. 
He pays T pence altogether.
Write a formula for the total cost of the sweets.
	

	
	3
	Write down an equation for two bananas at h pence each and three grapefruit at k pence each when the total cost is £ 1.36
	

	
	4
	Given an equation, a formula and an expression, match each of them to the correct word. 
	

	
	5
	Chloe is x years old.

Her sister is three years older.

Her brother is twice her age.

The sum of their ages is 67 years.
	

	
	
	(a)
	Write an expression, in terms of x, for her sister’s age.

	
	
	(b)
	Form an equation in x to work out Chloe’s age.
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	6
	The angles in a triangle are x(, (x + 30)° and 2x°
	

	
	
	(a)
	Form an equation in terms of x.

	
	
	(b)
	Solve your equation and use it to work out the size of the largest angle in the triangle.

	
	This is closely related to specification reference N5.4

	
	7
	Two angles have a difference of 30°.

Together they form a straight line.

The smaller angle is x°.
	

	
	
	(a)
	Write down an expression for the larger angle, in terms of x.

	
	
	(b)
	Work out the value of x.

	
	This is closely related to specification reference G1.1
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Expressions and Equations
	


	
	N5.1
	Manipulate algebraic expressions by collecting like terms, by multiplying a single term over a bracket, and by taking out common factors
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand that the transformation of algebraic expressions obeys and generalises the rules of generalised arithmetic 

· manipulate an expression by collecting like terms 

· multiply a single term over a bracket 
· write expressions to solve problems
· write expressions using squares and cubes 

· factorise algebraic expressions by taking out common factors.
	

	
	Notes
	

	
	Foundation tier candidates will not be required to expand the product of two linear expressions.

Candidates will be expected to simplify algebraic expressions, for example by cancelling common factors in fractions or using index laws.
	

	
	Examples
	

	
	1
	Simplify         3x + 5 ( x ( 4
	

	
	2
	Expand and simplify         2(3x ( 5) + 3(5x + 7)
	

	
	3
	Factorise         12x 2 + 8x
	

	
	4
	Factorise         15xy 2 ( 2x 2y
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	5
	This rectangle has dimensions as shown:


The perimeter of the rectangle is 68 centimetres.
Use this information to form and solve an equation to work out the dimensions of the rectangle.
	

	
	6
	The base of a triangle is three times its height.

The area of the triangle is 75 cm 2.
Work out the length of the base of the triangle.

	
	7
	A rectangle has base (2x + 1) cm and width (3x – 2 ) cm.

	
	
	(a)
	Explain why the value of x cannot be 
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	(b)
	Work out the area of the rectangle when x = 7

	
	8
	Simplify         3a ( 2b + 5a + 9b
	

	
	9
	Expand and simplify         3(a ( 4) + 2(2a + 5)
	

	
	10
	Factorise         6w ( 8y
	

	
	11
	Simplify    
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	12
	Simplify fully         
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	13
	The expression    7(x + 4) ( 3(x ( 2)   simplifies to    a(2x + b)
Work out the values of a and b.
	


	
	[image: image101.emf]
	


	
	N5.4
	Set up and solve simple linear equations
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· set up simple linear equations 

· rearrange simple equations 

· solve simple linear equations by using inverse operations or by transforming both sides in the same way 

· solve simple linear equations with integer coefficients where the unknown appears on one or both sides of the equation or where the equation involves brackets 

· set up simple linear equations to solve problems.
	

	
	Notes
	

	
	Questions will include geometrical problems, problems set in a functional context and questions requiring a graphical solution.
Questions set without a context will be assessed.

Questions may have solutions that are negative or involve a fraction.
	

	
	Examples
	

	
	1
	The angles of a triangle are 2x, x + 30 and x + 70. Find the value of x. 
(A diagram would be given.)
	

	
	2
	Jo is three years older than twice Sam's age.
The sum of their ages is 33.
Find Jo's age.
	

	
	3
	Two of the angles in a parallelogram are x° and (x – 32)°.
Work out the larger angle.
	

	
	4
	Solve         4x ( 11 = 3
	

	
	5
	Solve         5x ( 4 = 2(x + 1)
	

	
	6
	Bill is twice as old as Will, and Will is three years older than Phil.

The sum of their ages is 29. 
If Will is x years old, form an equation and use it to work out their ages.
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	N5.6
	Derive a formula, substitute numbers into a formula and change the subject of a formula
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use formulae from mathematics and other subjects expressed initially in words and then using letters and symbols, for example formula for area of a triangle, area of a parallelogram, area of a circle, wage earned = hours worked x hourly rate plus bonus, volume of a prism, conversions between measures 

· substitute numbers into a formula
· change the subject of a formula
	

	
	Notes
	

	
	Questions will include geometrical formulae and questions involving measures.
Questions will include formulae for generating sequences and formulae in words using a functional context (for example formula for cooking a turkey) and formulae out of context (for example substitute positive and negative numbers into such expressions as 3x 2 + 4, 2x 3 and 
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At Foundation tier, formulae to be rearranged will need at most two operations and will not include any terms containing a power. 
	

	
	Examples
	

	
	1
	To change a distance given in miles, m, to a distance in kilometres, k, we use this rule.
First multiply by 8 then divide by 5. 
Write this rule as a formula and use it to change 300 miles into kilometres.
	

	
	2
	Work out the perimeter of a semicircle of diameter 8 cm.
	

	
	3
	(a)
	Write down a formula for converting litres to gallons.

Use L for litres and g for gallons.

	
	
	(b)
	Convert 60 litres into gallons.

	
	4
	Write down the first three terms of a sequence where the nth term is given by n2 + 4
(see specification reference N6.1).

	
	5
	Use the formula ‘wage earned = hours worked × hourly rate + bonus’ to calculate the wage earned when Sarah works for 30 hours at £ 8.50 an hour and receives a bonus of £ 46 in tips.
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	6
	Convert 25o Celsius to Fahrenheit using the formula    F = 
[image: image104.wmf]5

9

C + 32
	

	
	7
	When  a = 5, b = (7 and c = 8, work out the value of  
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	8
	Rearrange  y = 2x + 3 to make x the subject.
	

	
	9
	Rearrange  C = 2πr to make r the subject.
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	N5.7
	Solve linear inequalities in one variable and represent the solution set on a number line
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· know the difference between  (  (  (  (
· solve simple linear inequalities in one variable 

· represent the solution set of an inequality on a number line, knowing the correct conventions of an open circle for a strict inequality and a closed circle for an included boundary.
	

	
	Examples
	

	
	1
	Show the inequality  (4 ( x ( 2 on a number line.
	

	
	2
	Solve the inequality  2x ( 7 ( 3  and represent the solution set on a number line.
	

	
	3
	Write down all the integers that satisfy the inequality  (12 ( 3n ( 6
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	N5.8
	Use systematic trial and improvement to find approximate solutions of equations where there is no simple analytical method of solving them
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use a calculator to identify integer values immediately above and below the solution, progressing to identifying values to 1 decimal place above and immediately above and  below the solution.
	

	
	Notes
	

	
	Answers will be expected to 1 decimal place. Candidates will be expected to test the mid-value of the 1 decimal place interval to establish which 1 decimal place value is nearest to the solution.
	

	
	Examples
	

	
	1
	Use trial and improvement to solve    x 3 ( x = 900
Give your answer to one decimal place.
	

	
	2
	Use trial and improvement to solve    x + 
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Give your answer to one decimal place.
	

	
	3
	A cube has edges of length x cm.

The volume of the cube is 90 cm ³.
Use trial and improvement to work out the length of an edge of the cube.

You must show your working.
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	N5.9
	Use algebra to support and construct arguments
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use algebraic expressions to support an argument or verify a statement.
	

	
	Examples
	

	
	1
	w is an even number.
Explain why (w ( 1)(w + 1) will always be odd.
	

	
	2
	Liz says that when m ( 1, m 3 + 2 is never a multiple of 3.
Give an example to show that she is wrong.
	

	
	3
	(a)
	Give an example to show three consecutive numbers with an even sum.

	
	
	(b)
	Give an example to show three consecutive numbers with an odd sum.
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Sequences, Functions and Graphs
	


	
	N6.1
	Generate terms of a sequence using term-to-term and position-to-term definitions of the sequence
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· generate common integer sequences, including sequences of odd or even integers, squared integers, powers of 2, powers of 10 and triangular numbers 

· generate simple sequences derived from diagrams and complete a table of results describing the pattern shown by the diagrams. 
	

	
	Notes
	

	
	Candidates should be able to describe how a sequence continues and will need to be familiar with the idea of a non-linear sequence, such as the triangular numbers or a sequence where the n th term is given by n 2 + 4.
	

	
	Examples
	

	
	1
	Write down the next three terms of this sequence
23,
18,
13,
8,
……
……
……

	

	
	2
	Write down the first three terms of a sequence where the n th term is given by n 2 + 4.
	

	
	3
	Without drawing the pattern, work out how many crosses there are in pattern 7 of this sequence:

 

x
 

x
x
 

x
x
x
 

x
x
x
x
 

 

 

x
x
 

x
x
x
 

x
x
x
x
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x
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	N6.2
	Use linear expressions to describe the n th term of an arithmetic sequence
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· work out an expression in terms of n for the n th term of a linear sequence by knowing that the common difference can be used to generate a formula for the n th term.
	

	
	Notes
	

	
	Candidates should know that the n th term of the square number sequence is given by n 2.
	

	
	Examples
	

	
	1
	Write down the sequence where the n th term is given by 2n + 5.
	

	
	2
	Write down the n th term of the sequence
3,
7,
11,
15,
……

	

	
	3
	(a)
	Write down an expression for the n th term of the sequence
5,
8,
11,
14,
……
……


	
	
	(b)
	Explain why 61 cannot be a term in this sequence.
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	N6.3
	Use the conventions for coordinates in the plane and plot points in all four quadrants, including using geometric information
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· plot points in all four quadrants 

· find coordinates of points identified by geometrical information, for example the fourth vertex of a rectangle given the other three vertices 

· find coordinates of a midpoint, for example on the diagonal of a rhombus  

· calculate the length of a line segment.
	

	
	Notes
	

	
	Questions may be linked to shapes and other geometrical applications, for example transformations.

Candidates will be expected to use graphs that model real situations where a calculator may or may not be required.

Candidates will be required to identify points with given coordinates and identify coordinates of given points.
	

	
	Examples
	

	
	1
	Three coordinates of a rectangle ABCD are A (4, 1), B (4, (9) and C (0, (9)

Work out the coordinates of D.
	

	
	2
	A  is the point (5, 8)

B  is the point (9, –12)
	

	
	
	(a)
	Work out the coordinates of the midpoint of AB.

	
	
	(b)
	Draw a circle with diameter AB.

	
	3
	A is the point (2, 3)

B is the point (–5, 2)

B is the midpoint of AC. 
Work out the coordinates of C.
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	N6.4
	Recognise and plot equations that correspond to straight-line graphs in the coordinate plane, including finding their gradients
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recognise that equations of the form y = mx + c correspond to straight line graphs in the coordinate plane 

· plot graphs of functions in which y is given explicitly in terms of x or implicitly 

· complete partially completed tables of values for straight-line graphs 

· calculate the gradient of a given straight line using the y-step / x-step method.
	

	
	Notes
	

	
	Foundation tier candidates will not be expected to plot graphs using the gradient–intercept method. 
Foundation tier candidates will not be expected to know that m represents gradient and c represents the y-intercept.
	

	
	Examples
	

	
	1
	Plot the graph of    y = 3x ( 1

(Table of values will not be given.)
	

	
	2
	Plot the graph of    x + 2y = 10
	

	
	3
	For a given straight-line graph (such as  y = 3x ( 1  or  x + 2y = 10), calculate the gradient of the line.
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	N6.11
	Construct linear functions from real-life problems and plot their corresponding graphs
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· plot a graph representing a real-life problem from information given in words or in a table or as a formula 

· identify the correct equation of a real-life graph from a drawing of the graph 

· read from graphs representing real-life situations; for example, the cost of a bill for so many units of gas or working out the number of units for a given cost, and also understand that the intercept of such a graph represents the fixed charge.
	

	
	Examples
	

	
	1
	The cost of hiring a bike is given by the formula C = 8d + 10, where d is the number of days for which the bike is hired and C (£) is the total cost of hire.
Plot the graph of number of days against cost for values of d from 0 to 7. 
	

	
	2
	For the above graph, what was the deposit required for hiring the bike?
	

	
	3
	Another shop hires out bikes where the cost of hire is given by the formula C = 5d + 24
Josh says that the first shop is always cheaper if you want to hire a bike.
Is he correct? Explain your answer. 
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	N6.12
	Discuss, plot and interpret graphs (which may be
non-linear), modelling real situations in statistical contexts
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· draw linear graphs with or without a table of values 

· interpret linear graphs representing real-life situations, for example, graphs representing financial situations (eg, gas, electricity, water, mobile phone bills, council tax) with or without fixed charges, and also understand that the intercept represents the fixed charge or deposit 

· plot and interpret distance–time graphs

· interpret line graphs from real-life situations, for example conversion graphs 

· interpret graphs showing real-life situations in geometry, such as the depth of water in containers as they are filled at a steady rate 

· interpret non-linear graphs showing real-life situations, such as the height of a ball plotted against time

· interpret any of the statistical graphs described in full in the topic ‘Data Presentation and Analysis’ specification reference S3.2.
	

	
	Notes
	

	
	This is part of the core algebra work. 

The core algebra work will be assessed so that it is linked to other specification references.
Everyday graphs representing financial situations (eg, gas, electric, water, mobile phone bills, council tax) with or without fixed charges will be assessed.

Linear graphs with or without a table of values will be assessed.

See S3.2 for statistical graphs.
	

	
	Examples
	

	
	1
	The cost of hiring a floor-sanding machine is worked out as follows:

Deposit = £28
Cost per day = £12
Draw a graph to show the cost of hiring the machine for six days. 
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	2
	Another firm hires out a floor sanding machine for £22 deposit, the cost for first two days is
£20 per day, then £8 for each additional day.
Draw a graph on the same axes as the one above to show the cost of hiring the machine for six days.
Answer such questions as ... ‘Which firm would you use to hire the floor sanding machine for five or more days?’

Explain your answer. 
	

	
	3
	Draw and interpret a distance–time graph, given relevant information.
Use the graph to answer such questions as ‘For how long was the car stopped at the petrol station?’
	

	
	4
	Water is being poured at a steady rate into a cylindrical tank.
On given axes, sketch a graph showing depth of water against time taken.
	

	
	5
	You are given that 5 miles = 8 kilometres.
Draw a suitable graph (grid given) and use it to convert 43 miles to kilometres.
	

	
	6
	Here is a conversions graph for °C and °F.

What temperature has the same numerical value in both °C and °F?
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	N6.13
	Generate points and plot graphs of simple quadratic functions, and use these to find approximate solutions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· find an approximate value of y for a given value of x or the approximate values of x for a
given value of y.
	

	
	Examples
	

	
	1
	Table given for integer values of x from (3 to 3.

	
	
	(a)
	Complete the table of values for  y = x ² for values of x from (3 to 3.

	
	
	(b)
	On the grid, draw the graph of  y = x ² for values of x from (3 to 3.

	
	
	(c)
	Use the graph to work out the values of x when y = 8

	
	
	(d)
	Use your calculator or graph to write down the positive square root of 8 to one
decimal place.

	
	2
	Table not given for integer values of x from (3 to 3.

	
	
	(a)
	On the grid, draw the graph of  y = x ² + 4 for values of x from (3 to 3.

	
	
	(b)
	Use the graph to work out the values of y when x = 1.5

	
	3
	Draw the graph of  y = x ² ( 5 for values of x from ( 3 to 3.

	
	
	(a)
	Write down the value of  y when x = 2.5

	
	
	(b)
	Write down the values of x when y = 0
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The Handling Data Cycle
	


	
	S1
	Understand and use the statistical problem-solving process, which involves:
· specifying the problem and planning

· collecting data

· processing and presenting the data

· interpreting and discussing the results.
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· answer questions related to any of the bullet points above 

· know the meaning of the term ‘hypothesis’ 

· write a hypothesis to investigate a given situation 

· discuss all aspects of the Handling Data Cycle within one situation.
	

	
	Notes
	

	
	Questions may be set that require candidates to go through the stages of the Handling Data Cycle without individual prompts.
	

	
	Examples
	

	
	1
	Sally wants to investigate whether food is cheaper at the supermarket at the weekend compared with during the week.
How could she address this problem?

In your answer refer to the stages of the Handling Data Cycle. 
	

	
	2
	Mary is looking at costs of different tariffs with mobile phone operators.
Put these stages of the Handling Data Cycle in the correct order.
	

	
	
	A
	Mary compares the values of the means and concludes which operator is cheapest.
	

	
	
	B
	Mary states the hypothesis ‘Superphone is the cheapest mobile operator’.
	

	
	
	C
	Mary decides to calculate the mean cost of tariffs for several operators.
	

	
	
	D
	Mary collects data for the cost of various tariffs for several operators.
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	3
	This is Danny's hypothesis:
‘Boys get more pocket money than girls’.
How could Danny process and present the data he collects? 
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Data Collection
	


	
	S2.1
	Types of data: qualitative, discrete, continuous
Use of grouped and ungrouped data
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· decide whether data is qualitative, discrete or continuous and use this decision to make sound judgements in choosing suitable diagrams for the data 

· understand the difference between grouped and ungrouped data 

· understand the advantages of grouping data and the drawbacks 

· distinguish between data that is primary and secondary.
	

	
	Notes
	

	
	Questions may explicitly test knowledge of these words but it is the recognition of the nature of the data that will in many cases be important, for example, in answering the question ‘Draw a suitable diagram to represent the data’.
	

	
	Examples
	

	
	1
	Which of these types of data are continuous?
Circle your answers.

Lengths

Frequencies

Weights

Times
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	2
	The two frequency tables show the same data
	

	
	
	Table A

Table B

Data

Frequency

Data

Frequency

10

10 – 12

11

13 – 14

12

15 – 16

13

17 - 19

14

15

16

17

18

19


	

	
	
	(a)
	Give one advantage of Table A over Table B. 
	

	
	
	(b)
	Give one advantage of Table B over Table A.
	

	
	3
	Which of the following is not a source of secondary data?
Circle your answer.

Internet
Newspaper
Experiment
Television
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	S2.2
	Identify possible sources of bias
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand how and why bias may arise in the collection of data 

· offer ways of minimising bias for a data collection method.
	

	
	Notes
	

	
	At Foundation level, causes of bias will be clear for candidates to identify.
	

	
	Examples
	

	
	1
	Sandra is asking people’s opinions on their postal service.
She asks 50 people from one street.
Give a reason why this may be a biased sample. 
	

	
	2
	A factory manager checks the first 20 items made each day for quality.
Suggest a better method the manager could use without checking more items. 
	

	
	3
	Salima is collecting data about the speed of cars in her town.
She decides to collect data during the rush hour.
Will this provide biased data?
Give a reason for your answer. 
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	S2.3
	Design an experiment or survey
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· write or criticise questions and response sections for a questionnaire 

· suggest how a simple experiment may be carried out 

· have a basic understanding of how to collect survey data.
	

	
	Examples
	

	
	1
	Yoshi is asking people about their eating habits.
Design a question asking about how often they eat out.
Remember to include a response section. 
	

	
	2
	Dennis is taking a survey about how far it is from his house to his workplace.
Here is the response section:
0 – 1

1 – 2

2 – 3

over 5

State two criticisms of his response section.
	

	
	3
	A company surveys motorists at a checkpoint to find out their intended journey.
Why do they not stop every motorist? 
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	S2.4
	Design data-collection sheets, distinguishing between different types of data
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand the data-collection methods, observation, controlled experiment, questionnaire, survey and data logging 

· know where the different methods might be used and why a given method may or may not be suitable in a given situation 

· design and use data-collection sheets for different types of data 

· tabulate ungrouped data into a grouped data distribution.
	

	
	Examples
	

	
	1
	A data-logging machine records how many people enter and leave a club. 
The table shows the data for 10-minute periods. 
Period ending at

People entering

People leaving

10.10 pm

23

2

10.20 pm

65

7

10.30 pm

97

21

10.40 pm

76

22

10.50 pm

67

44

11.00 pm

33

33

The club opens at 10 pm.
How many people are in the club at 10.20 pm? 
	

	
	2
	Market researchers want to obtain opinions on a new product.
Which one of these data-collections methods would you use?
Explain your answer.
Telephone interview
Postal survey
Face-to-face interview
Observation

	

	
	3
	Oscar thinks there are more adverts aimed at women compared with men.
He watches TV for two 10-minute periods.
Design an observation sheet he could use for this data collection. 
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	S2.5
	Extract data from printed tables and lists
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· interrogate tables or lists of data, using some or all of it as appropriate.
	

	
	Notes
	

	
	Real data may be used in examination questions. The data may or may not be adapted for the purposes of the question.
	

	
	Examples
	

	
	1
	A data-logging machine records how many people enter and leave a club. 
The table shows the data for 10-minute periods. 
Period ending at

People entering

People leaving

10.10 pm

23

2

10.20 pm

65

7

10.30 pm

97

21

10.40 pm

76

22

10.50 pm

67

44

11.00 pm

33

33

The club opens at 10 pm.

The club is full at 10.50 pm.
How many people can the club hold?
	

	
	2
	Maurice has two different coins in his pocket.
Which one of the following could not be the total amount of money he has?
11 p

52 p

£ 1

£ 1.25

£ 1.50
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	3
	The data shows information about the numbers of children under 10 years old.
Age (years)
Scotter

East Midlands

England

Under 1 year
29
44 486
554 460
1
19
46 532
574 428
2
34
48 265
587 635
3
30
49 081
596 726
4
30
50 649
612 989
5
43
50 591
604 631
6
27
51 612
608 575
7
41
53 203
625 462
8
44
53 810
630 665
9
42
55 998
653 196
Write down one difference in the data for the village of Scotter compared with England
as a whole.
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Data Presentation and Analysis
	


	
	S3.1
	Design and use two-way tables for grouped and
ungrouped data
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· design and use two-way tables 

· complete a two-way table from given information.
	

	
	Examples
	

	
	1
	The table shows the gender of pupils in each year group in a school. 
Year
7
8
9
10
11
Male

82
89
101
95
92
Female

75
87
87
99
101

	

	
	
	(a)
	Which year group had the most pupils? 
	

	
	
	(b)
	What percentage of Year 9 are boys? 
	

	
	
	(c)
	A student from the school is chosen at random to welcome a visitor.
What is the probability this student is a Year 7 girl?
	

	
	2
	5% of a flock of sheep are black sheep.
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 of the black sheep and 
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 of the white sheep have been sheared.
Complete the two-way table.

Sheared sheep
Unsheared sheep
Black sheep

4

White sheep
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	3
	The table shows the number of shoppers the weekend before a sale and the weekend
of the sale.
Saturday
Sunday
Weekend before sale
4

Weekend of sale
Does the data provide evidence to support a claim of a 10% increase in shoppers during
the sale? 
	


	
	GCSE MATHEMATICS LINEAR B (4365) Foundation
	


	
	S3.2
	Produce charts and diagrams for various data types.
Scatter graphs, stem-and-leaf, tally charts, pictograms, bar charts, dual bar charts, pie charts, line graphs, frequency polygons, histograms with equal class intervals
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· draw any of the above charts or diagrams 
· draw composite bar charts as well as dual and bar charts
· understand which of the diagrams are appropriate for different types of data 

· complete an ordered stem-and-leaf diagram.
	

	
	Notes
	

	
	Candidates may be asked to draw a suitable diagram for data. An understanding of the type and nature of the data is expected from the candidate in order to make a choice. 
Axes and scales may or may not be given.

This specification reference is closely tied with N6.12 – Discuss, plot and interpret graphs (which may be non-linear) modelling real situations including statistical contexts and S4.1 – Interpret a wide range of graphs and diagrams and draw conclusions.
	

	
	Examples
	

	
	1
	The table shows the gender of pupils in each year group in a school.
Year
7
8
9
10
11
Male
82
89
101
95
92
Female

75
87
87
99
101
Show this data on a suitable diagram. 

(Graph paper provided with no axes or labels.)
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	2
	The table shows information about a large flock of sheep

Sheared sheep
Unsheared sheep
Black sheep

22
18
White sheep

160
180
Draw a pie chart to illustrate the data.
	

	
	3
	The data shows the number of passengers on bus services during one day.

29
45
43
38
29
21
14
12
11
7
12
17
22
31
37
43
45
45
38
27
21
15
Show the data on an ordered stem-and-leaf diagram.
Remember to include a key.
(Outline of structure will be given with white space above for, as recommended, an unordered diagram to be produced initially.)
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	S3.3
	Calculate median, mean, range, mode and modal class
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use lists, tables or diagrams to find values for the above measures 

· find the mean for a discrete frequency distribution 

· find the median for a discrete frequency distribution or stem-and-leaf diagram 

· find the mode or modal class for frequency distributions 

· calculate an estimate of the mean for a grouped frequency distribution, knowing why it is an estimate 

· find the interval containing the median for a grouped frequency distribution 

· choose an appropriate measure according to the nature of the data to be the ‘average’.
	

	
	Examples
	

	
	1
	Bags of crisps are labelled as containing 25g.
20 bags are sampled and their weights measured to the nearest gram.
26
25
26
27
24
26
25
26
25
22
26
26
25
24
27
26
25
25
25
25

	

	
	
	(a)
	Work out the mode. 
	

	
	
	(b)
	Work out the median. 
	

	
	
	(c)
	Work out the mean. 
	

	
	
	(d)
	Comment on the label of 25 g based on the data and your results from (a), (b) and (c). 
	

	
	2
	From a stem-and-leaf diagram:
Use your diagram to find the median number of people on a bus. 
	

	
	3
	The table shows the height of 100 five-year-old boys.
Height, h (cm)

Frequency

80 ( h ( 90
8
90 ( h ( 100
31
100 ( h ( 110
58
110 ( h ( 120
3

	

	
	
	(a)
	Calculate an estimate of the mean height of these boys. 
	

	
	
	(b)
	Give a reason why your answer to part (a) is an estimate.
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Data Interpretation
	


	
	S4.1
	Interpret a wide range of graphs and diagrams and draw conclusions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· interpret any of the types of diagram listed in S3.2
· obtain information from any of the types of diagram listed in S3.2
	

	
	Examples
	

	
	1
	The table shows the gender of pupils in each year group in a school. 

Year

7
8
9
10
11
Male
82
89
101
95
92
Female
75
87
87
99
101
Show this data on a suitable diagram. 

(Graph paper provided with no axes or labels.)
Using your diagram or otherwise, comment on two differences between the data for boys and the data for girls.
	

	
	2
	From a pictogram provided: 
	

	
	
	(a)
	Work out the range of the number of drinks sold per day. 
	

	
	
	(b)
	Do you think the data is from the summer or winter?

Give a reason for your answer. 
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	3
	The data shows the number of passengers on bus services during one day.

29
45
43
38
29
21
14
12
11
7
12
17
22
31
37
43
45
45
38
27
21
15
Show the data on an ordered stem-and-leaf diagram.

Remember to include a key.

(Outline of structure will be given with white space above for, as recommended, an unordered diagram to be produced initially)
	

	
	
	(a)
	Use the stem-and-leaf diagram to find the modal number of passengers. 
	

	
	
	(b)
	There were five spare seats on the bus with most passengers.

How many seats are in one of these buses? 
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	S4.2
	Look at data to find patterns and exceptions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· find patterns in data that may lead to a conclusion being drawn 

· look for unusual data values such as a value that does not fit an otherwise good correlation.
	

	
	Examples
	

	
	1
	Jerry has a hypothesis that most days at his house are dry.
In June there were 20 dry days at his house.
Give a reason why this may not support Jerry’s hypothesis.
	

	
	2
	The data shows the number of passengers on bus services during one day.
29
45
43
38
29
21
14
12
11
7
12

17
22
31
37
43
45
45
38
27
21
15

Buses are every 30 minutes from 7 am. 
	

	
	
	(a)
	What time was the bus with the fewest passengers? 

	
	
	(b)
	Estimate the time of:

	
	
	
	(i)
	the morning rush hour 

	
	
	
	(ii)
	the afternoon rush hour.

	
	
	(c)
	Give a reason why you chose the times in part (b).
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	S4.3
	Recognise correlation and draw and/or use lines of best fit by eye, understanding what these represent
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recognise and name positive, negative or no correlation as types of correlation 

· recognise and name strong, moderate or weak correlation as strengths of correlation 

· understand that just because a correlation exists, it does not necessarily mean that causality is present 

· draw a line of best fit by eye for data with strong enough correlation or know that a line of best fit is not justified due to the lack of correlation 

· use a line of best fit to estimate unknown values when appropriate.
	

	
	Notes
	

	
	Though the words ‘interpolation’ and ‘extrapolation’ will not be used in the examination, the idea that finding estimates outside of the data range is less reliable than finding estimates from within the data range is expected to be understood by candidates.
	

	
	Examples
	

	
	1
	From a scatter diagram:
	

	
	
	(a)
	Write the down the strength and type of correlation shown by the diagram. 

	
	
	(b)
	Interpret your answer to part (a) in the context of the question.
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	S4.4
	Compare distributions and make inferences
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· compare two diagrams in order to make decisions about a hypothesis 

· compare two distributions in order to make decisions about a hypothesis by comparing the range and a suitable measure of average such as the mean or median.
	

	
	Notes
	

	
	Any of the charts and diagrams from S3.2 could be used as a basis for comparing two distributions.
	

	
	Examples
	

	
	1
	The table shows the gender of pupils in each year group in a school. 
Year
7
8
9
10
11
Male

82
89
101
95
92
Female

75
87
87
99
101
Compare the data for the boys with the data for girls.
	

	
	2
	19 runners complete a marathon.
The times of the 10 professional athletes are (in minutes):
133    134    136    139    141    143    144    145    151    158 

The times of the 9 amateur athletes are (in minutes):
139    147    151    152    159    161    167    178    182

Compare the times of the two groups of athletes. 
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	3
	The table shows the number of diners at each table in a hotel at 8 pm on Monday night and 8 pm 
on Friday night.
8 pm Monday night

8 pm Friday night

Number

Frequency

Number

Frequency

0

18

0

0

1

2

1

0

2

3

2

16

3

1

3

2

4

1

4

5

6

0

6

2

Compare the numbers of diners at each table on these nights.
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Probability
	


	
	S5.1
	Understand and use the vocabulary of probability and the probability scale
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use words to indicate the chances of an outcome for an event 

· use fractions, decimals or percentages to put values to probabilities 

· place probabilities or outcomes to events on a probability scale.
	

	
	Notes
	

	
	The words candidates should be familiar with will be limited to impossible, (very) unlikely, evens or even chance, (very) likely and certain.

Candidates should not use word forms or ratio for numerical probabilities such as 1 out of 2 or 1 : 2
	

	
	Examples
	

	
	1
	Circle the appropriate probability word for each event. 
	

	
	
	(a)
	The chance of a goat passing GCSE Mathematics

Impossible

Unlikely

Even chance

Likely

Certain



	
	
	(b)
	The chance it will rain next week at your house

Impossible

Unlikely

Even chance

Likely

Certain



	
	2
	Which of these values could not represent a probability?
0.6
1.2
(0.05
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	3
	Look at these events for a fair dice. 
	

	
	
	A
	roll the number 1

	
	
	B
	roll a 7

	
	
	C
	roll a number less than 7

	
	
	Draw a probability scale. 
Indicate the positions of the probabilities for events A, B and C. 
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	S5.2
	Understand and use estimates or measures of probability from theoretical models (including equally likely outcomes) or from relative frequency
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· work out probabilities by counting or listing equally likely outcomes 

· estimate probabilities by considering relative frequency.
	

	
	Notes
	

	
	Situations will be familiar, such as dice or bags containing numbered counters.
Probabilities and relative frequencies should be written using fractions, decimals or percentages.
Work from N2.1 may be assessed with this specification reference.
	

	
	Examples
	

	
	1
	A bag contains blue, red and green counters.
The probability of a blue counter = the probability of a red counter
The probability of a green counter = 0.3
Complete this table.
Colour

Number of counters

Blue

14

Red

Green


	

	
	2
	In United’s last 20 games they have won 12. 

	
	
	(a)
	What is the relative frequency of wins? 

	
	
	(b)
	Use this to estimate the probability that United win their next game. 

	
	
	(c)
	Why may this not be a good method to use for estimating this probability?

	
	3
	A fair dice is rolled twice.

What is the probability that the second score is larger than the first score?
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	S5.3
	List all outcomes for single events, and for two successive events, in a systematic way and derive related probabilities
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· list all the outcomes for a single event in a systematic way 

· list all the outcomes for two events in a systematic way 

· use two way tables to list outcomes 

· use lists or tables to find probabilities.
	

	
	Notes
	

	
	If not directed, listing can be done using lists, tables or sample space diagrams.

The term sample space will not be tested.
	

	
	Examples
	

	
	1
	A fair dice is rolled twice.
Show all the possible total scores in a two-way table. 

(Outline usually given.)
Use the table to find the probability that the total is 10.
	

	
	2
	A drinks machine sells Tea (T), Coffee (C) and Soup (S).
Gareth buys 2 drinks at random.
List all the possible pairs of drinks he could buy.
Use your list to find the probability that both drinks are the same.
	

	
	3
	Jane has two of the same coin.
Work out the probability that she has at least £ 1 in total.
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	S5.4
	Identify different mutually exclusive outcomes and know that the sum of the probabilities of all these outcomes
is 1
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand when outcomes can or cannot happen at the same time 

· use this understanding to calculate probabilities 

· appreciate that the sum of the probabilities of all possible mutually exclusive outcomes has to be 1
· find the probability of a single outcome from knowing the probability of all other outcomes.
	

	
	Notes
	

	
	The term mutually exclusive will not be tested though the principle will be.
	

	
	Examples
	

	
	1
	A spinner can land on either 1, 2, 3 or 4.
Some of the probabilities are shown in the table.
Value

Probability

1

0.274

2

3

0.216

4

0.307

Work out the missing probability.
	

	
	2
	Sort these dice outcomes into pairs that can happen at the same time. 

	
	
	A
	rolling a 6

	
	
	B
	rolling an odd number

	
	
	C
	rolling a number more than 5

	
	
	D
	rolling a 4

	
	
	E
	rolling an even number

	
	
	F
	rolling a 1

	
	3
	The probability that Andy passes his driving test is 0.67
Work out the probability that Andy does not pass his driving test.
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	S5.7
	Compare experimental data and theoretical probabilities
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand and use the term relative frequency 

· consider differences where they exist between the theoretical probability of an outcome and its relative frequency in a practical situation.
	

	
	Notes
	

	
	To be considered in conjunction with the issues from S5.8 and S5.9
	

	
	Examples
	

	
	1
	A fair dice is rolled 60 times. 
	

	
	
	(a)
	How many times would you expect to see a 6 rolled? 

	
	
	(b)
	Why is it unlikely that you would see your answer to part (a) occurring?

	
	2
	In an experiment, a rat turns either left or right in a maze to find food.
After 200 experiments, the relative frequency of the rat turning left was 0.45
How many times did the rat turn right in the 200 experiments?
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	S5.8
	Understand that if an experiment is repeated, this may – and usually will – result in different outcomes
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand that experiments rarely give the same results when there is a random process involved 

· appreciate the ‘lack of memory’ in a random situation, for example a fair coin is still equally likely to give heads or tails even after five heads in a row.
	

	
	Notes
	

	
	To be considered in conjunction with the issues from S5.7 and S5.9
	

	
	Example
	

	
	1
	A fair dice is rolled several times.
Here are some of the results.
4    6    2    4    3    1    1    1    1    1

On the next roll, what is the probability of a 1?
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	S5.9
	Understand that increasing sample size generally leads to better estimates of probability and population characteristics
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand that the greater the number of trials in an experiment the more reliable the results are likely to be 

· understand how a relative frequency diagram may show a settling down as sample size increases, enabling an estimate of a probability to be reliably made; and that if an estimate of a probability is required, the relative frequency of the largest number of trials available should be used.
	

	
	Notes
	

	
	Refer also to S5.7 and S5.8
	

	
	Example
	

	
	1
	From a relative frequency diagram:
Use the diagram to make the best estimate of the probability of picking a red disc.
	

	
	2
	Aisha catches 10 frogs at random from a pond and measures their weight.
She then uses the data to estimate the mean weight of a frog in the pond.
How could she obtain a more reliable estimate for this mean? 
	

	
	3
	The table shows the number of heads obtained in every 10 flips of a coin.
Trials
1st 10
2nd 10
3rd 10
4th 10
5th 10
Number of heads
3
2
2
1
2
Draw a relative frequency graph for this data (graph paper available). 
Use your graph or otherwise to obtain an estimate of the probability of a head for this coin.
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Properties of Angles and Shapes
	


	
	G1.1
	Recall and use properties of angles at a point, angles at a point on a straight line (including right angles), perpendicular lines and opposite angles at a vertex
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· work out the size of missing angles at a point 

· work out the size of missing angles at a point on a straight line 

· know that vertically opposite angles are equal 

· distinguish between acute, obtuse, reflex and right angles 

· name angles 

· estimate the size of an angle in degrees 

· justify an answer with explanations, such as ‘angles on a straight line’, etc. 

· use one lower-case letter or three upper-case letters to represent an angle, for example x or ABC  

· understand that two lines that are perpendicular are at 90o to each other  

· draw a perpendicular line in a diagram 

· identify lines that are perpendicular 

· use geometrical language 

· use letters to identify points, lines and angles.
	

	
	Examples
	

	
	1
	Three angles form a straight line. 

Two of the angles are equal.

One of the angles is 30° more than another angle.

Work out two possible values for the smallest angle.
	

	
	2
	There are three angles at a point. 

One is acute, one is obtuse and one is reflex.

Write down one possible set of three angles.
	

	
	3
	Given two intersecting lines with angles x and 4x at the vertex, work out the larger angle.
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	G1.2
	Understand and use the angle properties of parallel and intersecting lines, triangles and quadrilaterals
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand and use the angle properties of parallel lines 

· recall and use the terms alternate angles and corresponding angles  

· work out missing angles using properties of alternate angles and corresponding angles 

· understand the consequent properties of parallelograms 

· understand the proof that the angle sum of a triangle is 180o 

· understand the proof that the exterior angle of a triangle is equal to the sum of the interior angles at the other two vertices 

· use angle properties of equilateral, isosceles and right-angled triangles 

· use the angle sum of a quadrilateral is 360o.
	

	
	Notes
	

	
	Candidates should be aware that such colloquial terms as F angles or Z angles should not be used.
Candidates should know the names and properties of isosceles, equilateral, right-angled and scalene triangles.
	

	
	Examples
	

	
	1
	Work out the size of x.
You must explain any properties that you have used to obtain your answer.
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	2
	In this quadrilateral the angles are x, 2x, 3x and 3x as shown.




What name is given to this shape?

Show that the shape has two acute and two obtuse angles.
	

	
	3
	The diagram shows an isosceles triangle


	

	
	
	(a)
	If x = 30°, work out the value of p.

	
	
	(b)
	If q = 100°, work out the value of x.

	
	
	(c)
	Write down the value of q in terms of x and p.
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	G1.3
	Calculate and use the sums of the interior and exterior angles of polygons
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· calculate and use the sums of interior angles of polygons 

· recognise and name regular polygons: pentagons, hexagons, octagons and decagons 

· use the angle sum of irregular polygons 

· calculate and use the angles of regular polygons 

· use the sum of the interior angles of an n-sided polygon 

· use the sum of the exterior angles of any polygon is 360o 

· use interior angle + exterior angle = 180o 

· use tessellations of regular and irregular shapes 

· explain why some shapes tessellate and why other shapes do not tessellate.
	

	
	Notes
	

	
	Questions involving tessellations will be clearly defined and could relate to real-life situations, for example tiling patterns.
Candidates should know how to work out the angle sum of polygons up to a hexagon.
It will not be assumed that candidates know the names heptagon or nonagon.
	

	
	Examples
	

	
	1
	In an isosceles triangle one of the angles is 64°.
Work out the size of the largest possible third angle.
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	2
	The pentagon PQRST has equal sides.
The line QS is drawn.



Work out the size of angle PQS.

	
	3
	(a)
	Work out the interior angles of a regular hexagon.

	
	
	(b)
	Explain why identical regular hexagons will tessellate.
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	G1.4
	Recall the properties and definitions of special types of quadrilateral, including square, rectangle, parallelogram, trapezium, kite and rhombus
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recall the properties and definitions of special types of quadrilateral  

· name a given shape 

· identify a shape given its properties 

· list the properties of a given shape 

· draw a sketch of a named shape 

· identify quadrilaterals that have common properties 

· classify quadrilaterals using common geometric properties.
	

	
	Notes
	

	
	Candidates should know the side, angle and diagonal properties of quadrilaterals. 
	

	
	Examples
	

	
	1
	Write down two similarities and two differences between a rectangle and a trapezium.
(Diagram drawn.)
	

	
	2
	A shape has three lines of symmetry.
All sides are the same length.
Write down the name of the shape.
	

	
	3
	Ben is describing a shape.

It has four sides the same length.

It is not a square.
	

	
	
	(a)
	What shape is Ben describing?

	
	
	(b)
	Write down another fact about this shape.


	
	GCSE MATHEMATICS LINEAR B (4365) Foundation
	


	
	G1.5
	Distinguish between centre, radius, chord, diameter, circumference, tangent, arc, sector and segment
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recall the definition of a circle  

· identify and name these parts of a circle 

· draw these parts of a circle 

· understand related terms of a circle 

· draw a circle given the radius or diameter.
	

	
	Notes
	

	
	Knowledge of the terms minor segment and major segment are not required for Foundation tier.
	

	
	Examples
	

	
	1
	Draw a chord onto a given circle.
	

	
	2
	How many chords equal in length to the radius of the circle can be fitted together in the circle to make a regular shape?
	

	
	3
	Draw a chord perpendicular to a given diameter.
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	G1.6
	Recognise reflection and rotation symmetry of
2D shapes
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recognise reflection symmetry of 2D shapes 

· identify lines of symmetry on a shape or diagram 

· draw lines of symmetry on a shape or diagram 

· understand line symmetry 

· draw or complete a diagram with a given number of lines of symmetry 

· recognise rotational symmetry of 2D shapes 

· identify the order of rotational symmetry on a shape or diagram 

· draw or complete a diagram with rotational symmetry 

· understand line symmetry 

· identify and draw lines of symmetry on a Cartesian grid 

· identify the order of rotational symmetry of shapes on a Cartesian grid 

· draw or complete a diagram with rotational symmetry on a Cartesian grid.
	

	
	Notes
	

	
	Lines of symmetry on a Cartesian grid will be restricted to x = a, y = a, y = x, y = –x
	

	
	Examples
	

	
	1
	Draw a shape with two lines of symmetry and rotational symmetry of order 2.
	

	
	2
	Describe all the symmetries of a given shape. 
	

	
	3
	Shade in squares on a grid so that 75% of the squares are shaded and the shaded shape has line symmetry.
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	G1.7
	Describe and transform 2D shapes using single or combined rotations, reflections, translations, or enlargements by a positive scale factor and distinguish properties that are preserved under particular transformations
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· describe and transform 2D shapes using single rotations 

· understand that rotations are specified by a centre and an (anticlockwise) angle 

· find a centre of rotation 

· rotate a shape about the origin or any other point 

· measure the angle of rotation using right angles 

· measure the angle of rotation using simple fractions of a turn or degrees 

· describe and transform 2D shapes using single reflections 

· understand that reflections are specified by a mirror line 

· identify the equation of a line of reflection 

· describe and transform 2D shapes using single transformations 

· understand that translations are specified by a distance and direction (using a vector) 

· translate a given shape by a vector 

· describe and transform 2D shapes using enlargements by a positive scale factor 

· understand that an enlargement is specified by a centre and a scale factor 

· enlarge a shape on a grid (centre not specified) 

· draw an enlargement 

· enlarge a shape using (0, 0) as the centre of enlargement 

· enlarge shapes with a centre other than (0, 0) 

· find the centre of enlargement 

· distinguish properties that are preserved under particular transformations. 
· identify the scale factor of an enlargement of a shape as the ratio of the lengths of two corresponding sides 

· understand that distances and angles are preserved under rotations, reflections and translations, so that any figure is congruent under any of these transformations 

· describe a translation.
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	Notes
	

	
	Foundation tier will be restricted to single transformations.

The direction of rotation will be given, unless 180°.
Column vector notation should be understood.

Lines of symmetry on a Cartesian grid will be restricted to x = a, y = a, y = x, y = –x
Scale factors for enlargements will be restricted to positive integers at Foundation tier.
Enlargements may be drawn on a grid, or on a Cartesian grid, where the centre of enlargement will always be at the intersection of two grid lines.

When describing transformations, the minimum requirement is: 

· rotations described by centre, direction (unless half a turn) and an amount of turn (as a fraction of a whole or in degrees) 

· reflection by a mirror line 

· translations described by a vector or a clear description such as three squares to the right, five squares down.
	

	
	Examples
	

	
	1
	Enlarge a shape given on a grid with scale factor 2 and identify your centre of enlargement used.
	

	
	2
	Given a transformation from shape A to shape B, describe the reverse transformation.
	

	
	3
	Given two shapes (eg squares) where different transformations are possible, describe the different possible transformations.
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	G1.8
	Understand congruence and similarity
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand congruence 

· identify shapes that are congruent 

· recognise congruent shapes when rotated, reflected or in different orientations 

· understand similarity 

· identify shapes that are similar, including all squares, all circles or all regular polygons with equal number of sides 

· recognise similar shapes when rotated, reflected or in different orientations.
	

	
	Notes
	

	
	Questions involving calculations of sides in similar shapes will not be set at Foundation tier.

Questions assessing the properties of similar shapes, including similar triangles, will not be set.
	

	
	Examples
	

	
	1
	This diagram is made up of triangles and squares as shown.
	

	
	
	(a)
	Write down a letter for a triangle that is congruent to triangle C.

	
	
	(b)
	Use some of the letters to write down a triangle that is similar to the triangle made up of B, C and E.

	
	2
	Given several shapes, identify pairs of congruent shapes.
	

	
	3
	Given several shapes, identify the odd ones out, giving reasons.
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Geometric Reasoning and Calculation
	


	
	G2.1
	Use Pythagoras’ theorem
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand, recall and use Pythagoras' theorem.
	

	
	Notes
	

	
	Questions will be restricted to 2D at Foundation tier.

Questions may be set in context, for example, a ladder against a wall, but questions will always include a diagram of a right angled triangle with two sides marked and the third side to be found.

Quoting the formula will not gain credit. It must be used with appropriate numbers, 
for example, x 2 = 7 2 + 8 2, x 2 = 12 2 ( 9 2 or x 2 + 9 2 = 12 2
	

	
	Examples
	

	
	1
	Use Pythagoras’ theorem to find the height of a triangle and then use the result to find the perimeter or area of the triangle.
	

	
	2
	Work out the amount of fencing needed to cut off a given triangular area from the corner of
a field.
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	G2.3
	Justify simple geometrical properties
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· apply mathematical reasoning, explaining and justifying inferences and deductions 

· show step-by-step deduction in solving a geometrical problem 

· state constraints and give starting points when making deductions.
	

	
	Notes
	

	
	Candidates should be able to explain reasons using words or diagrams.

Candidates should realise when an answer is inappropriate.
	

	
	Examples
	

	
	1
	Explain why angles of 99° and 91° do not fit together to make a straight line.
	

	
	2
	Given that one angle in an isosceles triangle is 70°, realise that there are two possible solutions for the other angles.
	

	
	3
	Given that one angle in an isosceles triangle is 90°, realise that there can only be one solution for the other angles.
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	G2.4
	Use 2D representations of 3D shapes
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use 2D representations of 3D shapes 

· draw nets and show how they fold to make a 3D solid 

· know the terms face, edge and vertex (vertices) 

· identify and name common solids, for example cube, cuboid, prism, cylinder, pyramid, sphere and cone 

· analyse 3D shapes through 2D projections and cross-sections, including plan and elevation 

· understand and draw front and side elevations and plans of shapes made from simple solids, for example a solid made from small cubes 

· understand and use isometric drawings.
	

	
	Notes
	

	
	It is not expected that Foundation candidates know the name of a tetrahedron.
	

	
	Examples
	

	
	1
	Identify possible nets for a cube from several drawings.
	

	
	2
	Use plan, front- and side-elevation drawings to work out the volume of a simple shape.
	

	
	3
	From an isometric drawing, work out the surface area of a cuboid. 
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Measures and Construction
	


	
	G3.1
	Use and interpret maps and scale drawings
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use and interpret maps and scale drawings 

· use a scale on a map to work out a length on a map 

· use a scale with an actual length to work out a length on a map 

· construct scale drawings 

· use scale to estimate a length, for example use the height of a man to estimate the height of a building where both are shown in a scale drawing 

· work out a scale from a scale drawing given additional information.
	

	
	Notes
	

	
	Scale could be given as a ratio (for example 1 : 500 000) or as a key (for example 1 cm represents 5 km).
	

	
	Examples
	

	
	1
	Given the road distance between two ports, use a scale drawing to compare the time taken to travel by car or by boat.
	

	
	2
	Use a scale of 1 : 500 000 to decide how many kilometres are represented by 3 cm on the map.
	

	
	3
	Use accurate constructions to locate a point on a map or scale drawing. (See also G3.11)
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	G3.2
	Understand the effect of enlargement for perimeter, area and volume of shapes and solids
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand the effect of enlargement on perimeter 

· understand the effect of enlargement on areas of shapes 

· understand the effect of enlargement on volumes of shapes and solids 

· compare the areas or volumes of similar shapes.
	

	
	Notes
	

	
	Candidates at Foundation tier will not be required to state or use scale factors for areas or volume.
Questions at Foundation tier will always include a diagram.
Questions may be set which ask, for example, how many times bigger is the area of shape A than
shape B
	

	
	Examples
	

	
	1
	(Diagram provided.)
How many times bigger is the area of shape A than shape B?
	

	
	2
	(a)
	Draw an enlargement of a shape with scale factor 2.

	
	
	(b)
	Work out the area of the new shape.

	
	3
	How many cubes with edges 2 cm can be put into a box measuring 10 cm by 10 cm by 10 cm?
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	G3.3
	Interpret scales on a range of measuring instruments and recognise the inaccuracy of measurements
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· interpret scales on a range of measuring instruments, including those for time, temperature and mass, reading from the scale or marking a point on a scale to show a stated value 

· know that measurements using real numbers depend on the choice of unit 

· recognise that measurements given to the nearest whole unit may be inaccurate by up to one half in either direction.
	

	
	Examples
	

	
	1
	Read a temperature scale.
	

	
	2
	Mark a value on a weighing scale.
	

	
	3
	Given a scale with a maximum measurement of 2 kg, explain how 5 kg could be weighed out using the scale.
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	G3.4
	Convert measurements from one unit to another
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· convert between metric measures  

· recall and use conversions for metric measures for length, area, volume and capacity 

· recall and use conversions between imperial units and metric units and vice versa using common approximations, for example 5 miles ( 8 kilometres, 4.5 litres ( 1 gallon, 
2.2 pounds ( 1 kilogram, 1 inch ( 2.5 centimetres. 

· convert between imperial units and metric units and vice versa using common approximations.
	

	
	Notes
	

	
	Any imperial to metric conversions, other than those listed above, will be stated in the question.

Candidates will not be expected to recall conversions between capacity and volume.
For example 1 ml = 1 cm 3
	

	
	Examples
	

	
	1
	Convert 20 miles into kilometres.
	

	
	2
	A woman on holiday in France agrees to meet a friend half way along the road between
their hotels. 

Her car measures distances in miles.

The distance between the hotels is 32 km. 

How many miles is it to the meeting point?
	

	
	3
	It is given that 1 pound = 16 ounces

A recipe needs 200 grams of flour.

An old set of weighing scales measure in ounces.

How many ounces of flour are needed?
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	G3.5
	Make sensible estimates of a range of measures
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· make sensible estimates of a range of measures in everyday settings 

· make sensible estimates of a range of measures in real-life situations, for example estimate the height of a man 

· choose appropriate units for estimating measurements, for example a television mast would be measured in metres.
	

	
	Examples
	

	
	1
	Decide suitable metric units for measuring each of the following:
	

	
	
	(a)
	a dose of medicine on a spoon

	
	
	(b)
	the length of a bus

	
	
	(c)
	the distance between two towns.

	
	2
	Use the height of a man to estimate the height of a bridge.
	

	
	3
	Estimate the height of a building and use this to estimate the number of pieces of drainpipe needed.
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	G3.6
	Understand and use bearings
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use bearings to specify direction 

· recall and use the eight points of the compass (N, NE, E, SE, S, SW, W, NW) and their equivalent three-figure bearings 

· use three-figure bearings to specify direction 

· mark points on a diagram given the bearing from another point 

· draw a bearing between points on a map or scale drawing 

· measure a bearing of a point from another given point 

· work out a bearing of a point from another given point 

· work out the bearing to return to a point, given the bearing to leave that point.
	

	
	Notes
	

	
	Questions at Foundation tier will always be set so that the North direction is straight up the page.
	

	
	Examples
	

	
	1
	Write down the three-figure bearing for NW.
	

	
	2
	Work out the angle between North East and South.
	

	
	3
	Given the bearing to B from A, work out the bearing to A from B.
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	G3.7
	Understand and use compound measures
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand and use compound measures, including area, volume and speed.
	

	
	Notes
	

	
	Density will not be tested at Foundation tier.

Calculations involving distance and time will be restricted to 
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 hour, 
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hour, 
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hour, 
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hour or a whole number of hours.

Speed may be expressed in the form metres per second (m / s). Candidates would be expected to understand these and also units in common usage, such as miles per hour (mph) or kilometres per hour (km / h).
	

	
	Examples
	

	
	1
	A car travels 90 miles in 2 hours 30 minutes.

Work out the average speed.

State the units of your answer.
	

	
	2
	A cuboid of metal measuring 20 cm by 10 cm by 4 cm is melted down and made into small cubes with edges of length 2 cm.

How many cubes can be made?
	

	
	3
	A car travels at an average speed of 30 mph for 1 hour and then 60 mph for 30 minutes.

Work out the average speed over the whole journey.
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	G3.8
	Measure and draw lines and angles
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· measure and draw lines to the nearest mm 

· measure and draw angles to the nearest degree.
	

	
	Examples
	

	
	1
	Measure the perimeter of a triangle.
	

	
	2
	Draw an obtuse angle and then measure it.
	

	
	3
	Draw an angle that is 30° more than a drawn angle.
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	G3.9
	Draw triangles and other 2D shapes using a ruler and protractor
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· make accurate drawings of triangles and other 2D shapes using a ruler and protractor 

· make an accurate scale drawing from a sketch, a diagram or a description.
	

	
	Notes
	

	
	When constructing triangles, compasses should be used to measure lengths rather than rulers.
Construction arcs should be shown. 
	

	
	Examples
	

	
	1
	Construct a triangle with sides of 6 cm, 7 cm and 8 cm. 
	

	
	2
	Construct a rectangle with sides 6 cm and 4 cm.
	

	
	3
	Given a labelled sketch of a triangle, make an accurate drawing with an enlargement
scale factor 2.
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	G3.10
	Use straight edge and a pair of compasses to do constructions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use straight edge and a pair of compasses to do standard constructions 

· construct a triangle 

· construct an equilateral triangle with a given side 

· construct a perpendicular bisector of a given line 

· construct an angle bisector 

· draw parallel lines 

· draw circles or part circles given the radius or diameter 

· construct diagrams of 2D shapes.
	

	
	Notes
	

	
	Candidates will be expected to show clear evidence that a straight edge and compasses have been used to do constructions.

At Foundation tier candidates will not be asked to construct a perpendicular from a point to a line, a perpendicular at a point on a line or an angle of 60o.
	

	
	Examples
	

	
	1
	Construct the perpendicular bisector of a line and use this to draw an isosceles triangle.
	

	
	2
	Draw a line parallel to a given line at a distance 3 cm apart.
	

	
	3
	Draw a semicircle of radius 5 cm.
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	G3.11
	Construct loci
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· find loci, both by reasoning and by using ICT to produce shapes and paths 

· construct a region, for example, bounded by a circle and an intersecting line 

· construct loci, for example, given a fixed distance from a point and a fixed distance from a given line 

· construct loci, for example, given equal distances from two points 

· construct loci, for example, given equal distances from two line segments 

· construct a region that is defined as, for example, less than a given distance or greater than a given distance from a point or line segment 

· describe regions satisfying several conditions.
	

	
	Notes
	

	
	Foundation tier will be restricted to at most two constraints.

Loci questions will be restricted to 2D only.
Loci problems may be set in practical contexts such as finding the position of a radio transmitter.
	

	
	Examples
	

	
	1
	Find the overlapping area of two transmitters, with ranges of 30 km and 40 km respectively.
	

	
	2
	Given a scale drawing of a garden, draw on the diagram the position of a circular pond of radius 0.8 metres which has to be 2 metres from any boundary wall.
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Mensuration
	


	
	G4.1
	Calculate perimeters and areas of shapes made from triangles and rectangles
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· work out the perimeter of a rectangle 

· work out the perimeter of a triangle 

· calculate the perimeter of shapes made from triangles and rectangles 

· calculate the perimeter of shapes made from compound shapes made from two or more rectangles 

· calculate the perimeter of shapes drawn on a grid 

· calculate the perimeter of simple shapes 

· recall and use the formulae for area of a rectangle, triangle and parallelogram 

· work out the area of a rectangle 

· work out the area of a parallelogram 

· calculate the area of shapes made from triangles and rectangles 

· calculate the area of shapes made from compound shapes made from two or more rectangles, for example an L shape or T shape 

· calculate the area of shapes drawn on a grid 

· calculate the area of simple shapes 

· work out the surface area of nets made up of rectangles and triangles 

· calculate the area of a trapezium.
	

	
	Notes
	

	
	Candidates may be required to measure lengths in order to work out perimeters and areas.
	

	
	Examples
	

	
	1
	The area of a triangle = 24 cm ² 

The base of the triangle is 8 cm.

Work out the height of the triangle.
	

	
	2
	The perimeter of a rectangle is 30 cm.

The length of the rectangle is double the width.

Work out the area of the rectangle.
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	3
	The diagonal of a rectangle is 5 cm.

The width of the rectangle is 3 cm.

Use an accurate drawing or another method to work out the perimeter of the rectangle.
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	G4.3
	Calculate circumferences and areas of circles
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recall and use the formula for the circumference of a circle 

· work out the circumference of a circle, given the radius or diameter 

· work out the radius or diameter given the circumference of a circle 

· use π = 3.14 or the π button on a calculator 

· work out the perimeter of semicircles, quarter-circles or other simple fractions of a circle 

· recall and use the formula for the area of a circle 

· work out the area of a circle, given the radius or diameter 

· work out the radius or diameter given the area of a circle 

· work out the area of semicircles, quarter-circles or other simple fractions of a circle.
	

	
	Notes
	

	
	Candidates will not be required to work out the surface area of a cylinder at Foundation tier.
	

	
	Examples
	

	
	1
	The following diagram shows two semicircles of radius 5 cm and 10 cm.




Work out the shaded area.
	

	
	2
	The circumference of a circle of radius 4 cm is equal to the perimeter of a square.
Work out the length of one side of the square.
	

	
	3
	Which is greater; the area of a quarter-circle of radius 10 cm or the area of a semicircle of radius 5 cm. 

Show how you decide.
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	G4.4
	Calculate volumes of right prisms and of shapes made from cubes and cuboids
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recall and use the formula for the volume of a cuboid 

· recall and use the formula for the volume of a cylinder 

· use the formula for the volume of a prism 

· work out the volume of a cube or cuboid 

· work out the volume of a prism using the given formula, for example a triangular prism 

· work out the volume of a cylinder.
	

	
	Examples
	

	
	1
	The area of the base of a cylinder is 20 cm ².

The height of the cylinder is 7 cm.

Work out the volume of the cylinder.

State the units of your answer.
	

	
	2
	A cuboid has the same volume as a cube with edges of length 8 cm.
	

	
	
	(a)
	Work out possible values for the length, width and height of the cuboid if all three lengths are different.

	
	
	(b)
	Work out possible values for the length, width and height of the cuboid if two of the lengths are the same.

	
	3
	The volume of a cuboid is 36 cm ³.

The area of one of the faces is 9 cm ².

All edges are a whole number of centimetres long.

The length, width and heights are all different.

Work out the length, width and height of the cuboid.
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Vectors
	


	
	G5.1
	Understand and use vector notation for translations
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand and use vector notation for translations.
	

	
	Notes
	

	
	Candidates could be asked to translate a shape by 
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	Examples
	

	
	1
	Diagram showing shape A given.

The vector to translate from shape A to shape B is 
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Draw shape B.
	

	
	2
	The vector to translate from shape A to shape B is 
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Write down the vector for translating from shape B to shape A.
	

	
	3
	Draw a right-angled triangle on the grid and then translate the triangle by vector 
[image: image152.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

1

5

.

Label your original triangle A and your new triangle B. 
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