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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
	If 53 × 132 = 6996, work out 6996 ÷ 530.
	

	
	2
	You are given that 41.9 × 36 = 1508.4
Work out the value of: 
	

	
	
	(a)
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	(b)
	4.19 × 37
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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, or a decimal
number to one significant figure
· 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
	Work out 

	
	
	(a)
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	(b)
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	2
	Work out         408 ÷ 0.17
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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 

· understand reciprocal as multiplicative inverse 

· understand that any non-zero number multiplied by its reciprocal is 1 

· know that zero has no reciprocal because division by zero is undefined.
	

	
	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.

Questions requiring these number skills could be set, for example, as a numerical part of a question testing fractions, decimals, percentages, ratio or proportion, interpreting graphs, using a formula in words or substitution into an algebraic expression, using a calculator where appropriate, interpreting a statistical diagram or interrogating a data set. 
	

	
	Examples
	

	
	1
	A coach firm charges £300 to hire a coach plus a rate per mile, m. 
A group hires a coach and is charged a total of £ 700 for a 200 mile journey.
What is the rate per mile, m?

	
	2
	Use your calculator to work out         
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	(a)
	Write down your full calculator display

	
	
	(b)
	Give your answer to one decimal place.
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	3
	Matt changes some money into dollars.

He has to pay a fee of £7.

The exchange rate is £1 = $1.47

He has £1500 altogether.

How many dollars will he receive?

	
	4
	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? 

	
	5
	Work out the reciprocal of 1.5

Give your answer as a fraction in its simplest form. 
	

	
	6
	Calculate         (6 × 10 8) + (2 × 10 7) x (3 × 10 2).
	

	
	7
	The mean weight of 9 people is 79 kg.
A tenth person is included so that the mean weight increases by 1 kg.
How heavy is the tenth person? 
	

	
	8
	A coin is biased.
The ratio of the probability of a head to the probability of a tail is 3 : 5
Work out the probability of a tail. 
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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, 1000 or million
· 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 obtained 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 some answers are inappropriate without some form of rounding, for example 4.2 buses.

Candidates should know that when using approximations for estimating answers, numbers should be rounded to one significant figure before the estimating is done.

	
	Examples

	
	1
	Use approximations to estimate the answer to 
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	2
	Estimate the value of         
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	3
	Use approximations to estimate the value of         
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	4
	A rectangle has length 3.4 cm and width 5.7 cm 
Work out the area.

Give your answer to one decimal place.
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	5
	The base of a box measures 35 cm by 24 cm

How many tins of diameter 6.2 cm can fit onto the base of the box as shown?



	
	6
	Estimate the height of a room.

Give your answer to one significant figure.

	
	7
	120 people take their driving test in a week.

71 pass.

Work out the percentage who pass.

Give your answer to one decimal place.
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	N1.4h
	Approximate to specified or appropriate degrees of accuracy, including a given number of decimal places and significant figures
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· round to a given number of significant figures 

· round to a suitable degree of accuracy

· round numbers to the nearest 10, 100, 1000 or million 

· round numbers to the nearest whole number 

· round to a given number of decimal places.
	

	
	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 obtained for the mean of a frequency distribution.

Candidates should know that some answers are inappropriate without some form of rounding, for example 4.2 buses.

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.
	

	
	Examples
	

	
	1
	A right-angled triangle has two sides of length 3.4 cm.
Work out the length of the third side.

Give your answer to a suitable degree of accuracy.

	
	2
	The edges of a cuboid are measured to an accuracy of one decimal place.


Length = 5.3 cm; width = 4.2 cm; height = 7.0 cm

Calculate the volume.

Give your answer to a suitable degree of accuracy.
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	3
	In a right angled triangle ABC
Angle A = 42°

Angle B = 48°

AB = 17 cm

Work out the length of AC.

Give your answer to two significant figures.
	

	
	4
	Use approximations to estimate the answer to   
[image: image13.wmf]17

.

5

46

.

39

6013

´


	

	
	5
	Estimate the value of   
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	6
	Use approximations to estimate the value of   
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	7
	120 people take their driving test in a week.

71 pass.

Work out the percentage who pass.

Give your answer to one decimal place.
	

	
	8
	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.
	

	
	9
	An elephant loses 22% of its body weight.
After this loss, it weighs 3500 kg.
What did the elephant weigh before?

Give your answer to a suitable degree of accuracy.
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	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, decimals or integers.
	

	
	Examples
	

	
	1
	Which of the improper fractions 
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	2
	Write these numbers in ascending order. 
1.2 × 10 (1        
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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).
	

	
	Examples
	

	
	1
	Write 60 as the product of its prime factors. 
Give your answer in index form. 

	
	2
	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?
	

	
	3
	Find the least common multiple of 42 and 63.
	

	
	4
	a and b are prime numbers such that ab 3 = 54.
Find the values of a and b.
	

	
	5
	The highest common factor of 54, 72 and x is 18.

Write down two possible values of x. 
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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: image22.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 equations, such as x 2 = 25, giving both the positive and negative roots.
	

	
	Examples
	

	
	1
	Write down the value of    
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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.
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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. 
	

	
	Example
	

	
	1
	Tim says that 
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Is he correct?

	
	2
	Which is the odd one out?

26          43         82         161

Give a reason for your answer.
	

	
	3
	Work out         
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	N1.9h
	Index laws for multiplication and division of integer powers, fractional powers and negative powers
	

	
	Assessment Guidance
	

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

	
	Notes
	

	
	This reference includes all the requirements of N1.9 and some additional requirements for the Higher tier only.
	

	
	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
	Work out the value of 6 (2 × 144 0.5.

Give your answer in its simplest form.
	

	
	5
	Work out the value of:
	

	
	
	(a)
	2 (4

	
	
	(b)
	16
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	(c)
	8
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	6
	Simplify fully

	
	
	(a)
	x 4 × x 9

	
	
	(b)
	y 20 ÷ y 5

	
	
	(c)
	(2m 3p 2) 4
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	7
	(a)
	Explain why 9
[image: image33.wmf]2
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 = 27

	
	
	(b)
	Hence, or otherwise, solve the equation 9 x = 27 4

	
	8
	If x = 3 p and y = 3 q, express in terms of x and / or y
	

	
	
	(a)
	3 p ( q

	
	
	(b)
	3 2p

	
	
	(c)
	3 q + 2
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	N1.10h
	Interpret, order and calculate numbers written in standard index form
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· write an ordinary number in standard form 

· write a number written in standard form as an ordinary number
· order and calculate with numbers that may be written in standard form

· simplify expressions written in standard form

· solve simple equations where the numbers may be written in standard form 

· interpret standard form on a calculator 

· use a calculator effectively for standard form calculations.
	

	
	Notes
	

	
	The term standard form will be used in the examination.
	

	
	Examples
	

	
	1
	Write in standard form

	
	
	(a)
	379.4

	
	
	(b)
	0.0712

	
	2
	Write as ordinary numbers

	
	
	(a)
	2.65 × 10 5

	
	
	(b)
	7.08 × 10 (3

	
	3
	Write these numbers in ascending order    14 485    1.45 × 10 4      (1.2 × 10 2) 2
	

	
	4
	Work out the value of the following.

Give your answers in standard form.
	

	
	
	(a)
	(2.8 × 10 9) ÷ (4 × 10 5)

	
	
	(b)
	(5 × 10 (3) 2

	
	5
	Solve the equation         x × 10 6 = 1.5 × 10 3
Give your answer in standard from.
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	6
	Use your calculator to work out one quarter of a million written in standard form.
	

	
	7
	The probability of Zoe winning the star prize in a competition is 0.000 000 5.
Write this probability in standard form.
	

	
	8
	You are given that x = 1.4 × 10 8 and y = 7 × 10 6
Write the value of 
[image: image35.wmf]y
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 as an ordinary number.
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	N1.11h
	Surds and π in exact calculations
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· simplify surds 

· rationalise a denominator 

· formulae will be given in the question if needed.
	

	
	Examples
	

	
	1
	Work out the volume of a cone with base radius 6 cm and perpendicular height 11 cm.
Give your answer in terms of π.
The formula for the volume of a cone is 
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	2
	Write 
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 in the form  
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where p is an integer.
	

	
	3
	Work out

	
	
	(a)
	(
[image: image41.wmf]11
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	(b)
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	4
	Simplify fully

	
	
	(a)
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 × 
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	(b)
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	N1.12h
	Rules of arithmetic applied to calculations and manipulations with surds
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· simplify expressions using the rules of surds 

· expand brackets where the terms may be written in surd form 

· solve equations which may be written in surd form.
	

	
	Examples
	

	
	1
	(a)
	Show that         
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 = 
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	(b)
	Expand and simplify         (
[image: image49.wmf]2

 + 
[image: image50.wmf]10

) 2

	
	2
	Expand and simplify         (
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	3
	Find the value of x if    
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	N1.13h
	Calculate and use upper and lower bounds
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· write down the maximum or minimum figure for a value rounded to a given accuracy 

· combine upper or lower bounds appropriately to achieve an overall maximum or minimum for a situation 

· work with practical problems involving bounds including in statistics, for example finding the midpoint of a class interval, such as 10 ( t ( 20, in order to estimate a mean.
	

	
	Notes
	

	
	For example, the maximum value of a ( b is obtained from use of the maximum value for a and the minimum value for b.
Upper bounds do not necessarily require the use of recurring decimals. For example if the answer to the integer is 7, the maximum could be given as 7.5, 7.49 ... or 
[image: image57.wmf]9
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If this value of 7 represented £7, £7.49 would be expected for the maximum.
	

	
	Examples
	

	
	1
	The current men's 100 metre world record is 9.69 seconds.
	

	
	
	(a)
	How do you know that this is not an exact time? 
	

	
	
	(b)
	What is the shortest time this could have been?
	

	
	2
	The mean height of Nick's children is 1.15 metres.
Each child has their height measured to the nearest cm.
What is the greatest possible total for the four children's heights added together?
	

	
	3
	In 2008 Nita bought a car for £10 000 to the nearest £100.
In 2009 the car went down in value by 15% to the nearest 1%.
In 2010 the car went down in value by a further 13% to the nearest 1%.
By the end of 2010 what was the highest possible value of the car?
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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 

· enter a range of calculations including those involving money and statistical measures 

· understand and use functions, including +, (, ×, ÷, x 2, x 3, x n, 
[image: image58.wmf]x
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, memory, brackets and trigonometrical functions 

· 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
	

	
	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
	Work out 80% of £940.
	

	
	2
	125 people raise money for charity by running a marathon.
They raise £5 212.50 altogether.
Work out the mean amount raised per person.
	

	
	3
	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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	N1.14h
	Use calculators effectively and efficiently, including trigonometrical functions

	
	Assessment Guidance

	
	Candidates should be able to:

· use calculators for calculations involving four rules 

· use calculators for checking answers 

· enter complex calculations and use function keys for reciprocals, squares, cubes and other powers 

· enter a range of calculations, including those involving money, time and other measures 

· understand and use functions, including +, (, ×, ÷, x 2, x 3, x n, 
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 memory, brackets and trigonometrical functions 

· use calculators to input numbers in standard form 

· use calculators to explore exponential growth and decay using a multiplier and the power key 

· 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 required.

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

This reference includes all the requirements of N1.14 and some additional requirements for the Higher tier only.

	
	Examples

	
	1
	A builder employs seven bricklayers.

Each bricklayer earns £12.60 per hour worked.
They each work 37
[image: image63.wmf]2
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 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.
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	2
	A builder employs bricklayers. 
Each bricklayer works 37
[image: image64.wmf]2
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 hours per week.
He needs the bricklayers to work a total of 500 hours per week.

	
	
	(a)
	How many should he employ?
	

	
	
	(b)
	Each brick weighs 2.7 kilograms.

Each bricklayer can lay 150 bricks per hour.

How many tonnes of bricks are needed each week?
	

	
	3
	The volume of a cube is 30 cm 3.
Work out the surface area of the cube.

Give your answer to a suitable degree of accuracy.
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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 

· convert between mixed numbers and improper fractions 

· compare fractions

· compare fractions in geometry questions 

· simplify a fraction by cancelling all common factors using a calculator where appropriate, for example, simplifying fractions that represent probabilities.

	
	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 communicate clearly how answers have been obtained.

	
	Examples

	
	1
	Decide which of the fractions, 
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	2
	Here is part of a multiplication table:

X

3

7

8

9

6

18

42

48

54

7

21

49

56

63

8

24

56

64

72

Use the table to help you decide which two fractions are the odd ones out. 

Give a reason for your answer.
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	3
	Write the area of a quarter circle of radius 4 cm as a fraction of the area of a semi-circle
of radius 2 cm.
Give your fraction in its simplest form.

You must show your working.

	
	4
	Write down a fraction between 
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	5
	Work out which of the fractions 
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	6
	From inspection of a histogram (as provided):
What fraction of the times were under one hour?

Give your answer in its simplest form.
	

	
	7
	From inspection of a box plot (as provided):
What fraction of the birds were under 20g? (20g being the lower quartile).
Give your answer in its simplest form.
	

	
	8
	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)
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	(b)
	3
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	2
	In an experiment to test reaction times, Alex took 
[image: image88.wmf]8
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 of a second to react and Ben took 
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 of a second to react.
Who reacted quickest and by how much?

	
	3
	Sally is cycling home, a distance of 6
[image: image90.wmf]3

1

 miles. 
After 4
[image: image91.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?

	
	4
	Lucy makes some curtains for her living room and her bedroom.
In the living room she uses 4
[image: image92.wmf]3

2

 metres of material.
In the bedroom she uses 2
[image: image93.wmf]4

3

 metres of material.
She bought 8 metres of curtain material.
How much is left over? 
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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.
	

	
	Example

	
	Put these numbers in ascending order: 
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3

, 0.83, 
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4

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

	
	Assessment Guidance
	

	
	· 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 
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.
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 = 
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 and 
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.
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 = 
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.
	

	
	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)
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	(b)
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	4
	Which one of 
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, 
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 and 
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is a recurring decimal?
Show clearly how you made your decision. 
	

	
	5
	(a)
	Show that 
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5

 is equivalent to 
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	(b)
	Use the answer to part (a) to write the decimal 
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.
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 as a fraction.
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	N2.5
	Understand that ‘percentage’ means ‘number of parts per 100’ and use this to compare proportions
	

	
	Assessment Guidance
	

	
	· understand whether a value is a percentage, a fraction or a decimal 

· interpret percentage as the operator ‘so many hundredths of’

· use percentages in real-life situations

· convert values between percentages, fractions and decimals in order to compare them; for example, with probabilities

· work out the percentage of a 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: image110.wmf]100
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 ( Y.
	

	
	Examples
	

	
	1
	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?
	

	
	2
	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. 
	


	
	[image: image111.emf]
	


	
	3
	George wants to buy a new television. 
He sees the same model on special offer at two different stores. 
MASDA

[image: image112.emf]
30% off

Normal price £ 520

PESCO

[image: image113.emf]
         off
Normal price £ 540

Which store sells the cheaper television?
	

	
	4
	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: image114.wmf]8

1

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

	
	5
	A biased spinner has 4 sections – red, blue, green and yellow.
Probability (red) = 0.3
Probability (blue) = 
[image: image115.wmf]5

1


There is a 15% chance of green.
Work out the probability of yellow.
Give your answer as a fraction. 
	

	
	6
	(Histogram provided, definition of weights corresponding to sizes of oranges also given.)
Compare the proportion of oranges graded small, medium and large.
	

	
	7
	This diagram shows a rectangle:

Work out the percentage of the rectangle that is shaded.
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	8
	The length of the rectangle is 3.6 cm.
The width of the rectangle is 2.5 cm.
Work out the shaded area.
	

	
	9
	The length of the rectangle is 8.6 cm.
The width of the rectangle is 9.2 cm.
How many of the small triangles should be shaded so that more than 50 cm 2 is shaded?
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	N2.6
	Interpret fractions, decimals and percentages as operators
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· know that fractions, decimals and percentages can be interchanged 

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

· use fractions, decimals or percentages to compare proportions 

· use fractions 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 of shapes that are shaded 

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

	
	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.
	

	
	Example
	

	
	1
	In school A, 56% of the 750 pupils are girls. 
In school B,  
[image: image117.wmf]9

4

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

	
	2
	Circle the calculations that would find 45% of 400.
	

	
	
	A
	0.45 × 400
	

	
	
	B
	
[image: image118.wmf]45

1

 × 400
	

	
	
	C
	
[image: image119.wmf]100

45

 × 400
	

	
	
	D
	
[image: image120.wmf]4

400

 × 400
	

	
	
	E
	45 × 4
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	3
	From two data sets:
Which set of data has a higher percentage of values above its mean?
You must show your working. 
	

	
	4
	From two histograms, one provided and one drawn by student:
Which country has a greater proportion of people aged over 85?
You must show your working. 
	

	
	5
	The shaded area is double the area of the circle.
	

	
	
	(a)
	What fraction of the shape is shaded?
	

	
	
	(b)
	The area of the rectangle is 106 cm 2.
Work out the radius of the circle
	

	
	6
	The following diagram shows three squares:
What fraction of the large square is shaded?
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	7
	The length of a small cuboid is 18cm.

The length of a large cuboid is 30% greater than the length of the small cuboid
	

	
	
	(a)
	The width of the small cuboid is 12 cm.

Work out the width of the large cuboid.
	
	

	
	
	(b)
	The height of the large cuboid is 10cm.

Work out the height of the small cuboid.
	
	

	
	
	Higher tier only – linked to G1.8h
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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 decimals 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 a percentage increase or decrease 

· work out what percentage one is of another 

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

· apply the four rules to fractions using a calculator.
	

	
	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, a 15% increase in the value Y, is calculated as 1.15 × Y. 
For example, a 15% increase in the value Y, followed by a 15% decrease is calculated as
1.15 × 0.85 × Y. 
	

	
	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 over 70% full?
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	4
	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?
	

	
	5
	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?
	

	
	6
	In a fairground game, you either lose, win a small prize or win a large prize.
The probability of losing is 
[image: image123.wmf]4

3

.

The probability of winning a small prize is 
[image: image124.wmf]16

3

.

Work out the probability of winning a prize (large or small).
OR Work out the probability of winning a large prize.
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	N2.7h
	Calculate with fractions, decimals and percentages, including reverse percentage calculations
	

	
	Assessment Guidance
	

	
	· calculate a percentage of a quantity 

· calculate a percentage increase or decrease 

· work out what percentage one is of another 

· apply the four rules to fractions 

· calculate with compound interest in problems

· calculate a fraction of a quantity 

· use decimals to find quantities 

· 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 × Q to calculate a 12% decrease in the value of Q 

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

· use fractions, decimals or percentages to calculate proportions 

· use reverse percentages to calculate the original amount

· calculate with fractions, decimals or percentages 

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

	
	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.

This reference includes all the requirements of N2.7 and some additional requirements for the Higher tier only.

Candidates should be able to calculate 1% and 10% of quantities as a starting point.
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	Example
	

	
	1
	The table shows the probabilities that Kevin beats any one of his regular squash partners.
Name of opponent

Probability

Mohammed

0.74

Niles

0.23

Oliver

0.56


	

	
	
	(a)
	Calculate the probability that Kevin beats all three when he next plays them. 
	

	
	
	(b)
	What assumption did you make in order to answer part (a)?
	

	
	2
	Every year the number of applications to run a marathon increases by 2.75%.
In 2009 there were 40,000 applications.
Estimate the number of applications there will be in 2015. 

	
	3
	The sale price of a TV is £900.
This is a 40% reduction from the original price.
Calculate the original price. 
	

	
	4
	A seal colony is decreasing at 12% per annum.
If the original population is 2000, after how many years will the population have fallen to half its original number? 
	

	
	5
	If £550 is invested at 4.5% per annum compound interest, how much will there be after 2 years? (This is a calculator question.) 
	

	
	6
	After a 7% decrease, the cost of a TV is £232.50
What was the original price?
	

	
	7
	A meal in a restaurant costs £36 with VAT at 17.5%.
Calculate its price before VAT is added.
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	8
	In a school there are 600 students and 50 teachers.
15% of the students are left-handed. 
12% of the teachers are left-handed.
How many left-handed students and teachers are there altogether? 
	

	
	9
	Chris earns £ 285 per week. 
He gets a 6% pay rise. 
How much per week does he earn now?
	

	
	10
	Attendance at a football match is 48 400. 
This is a 10% increase on the attendance at the last game.
What was the attendance at the last game? 
	

	
	11
	The value of my car has decreased by 15% of the price I paid one year ago.
It is now valued at £ 17 340. 
How much did I pay for the car one year ago? 
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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 geometric problems, for example similar shapes, scale drawings and problem solving involving scales and measures
· understand that a line divided by 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.
The core number work will be assessed so that it is linked to other specification references.

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 
[image: image127.wmf]7

3

.
	

	
	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?
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	3
	A bag contains white, black and green counters.
The probability of a white counter is 
[image: image128.wmf]5
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The ratio of black : green counters is 1 : 5
There are 100 counters in total.

How many are green?
	

	
	4
	A line is divided in the ration 3 : 5

What fraction is the smaller part of the whole line?
	

	
	5
	A sector of a circle has angle 30° at the centre

Write the ratio of the area of the sector to the area of the remainder of the circle as a ratio in its
simplest form.
	

	
	6
	The width of the cuboid shown is 3 cm.

Cuts are made as shown on the cuboid to make four smaller cuboids.

Write the volume of the smallest cuboid to the volume of the largest cuboid as a ratio in its simplest form.
	

	
	7
	The ratio of red balls to blue balls in a bag is 3 : 4
What fraction of the balls are red?
	

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

	
	9
	A recipe for fruit cake uses sultanas and raisins in the ratio 5 : 3
Liz uses 160 g of raisins. 
What weight of sultanas should she use? 
	

	
	10
	The ratio 15 000 000 : 50 can be written in the form n : 1
Work out the value of n.
Give your answer in standard form. 
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	N3.2
	Divide a quantity in a given ratio
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· 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
	Leah, Chloe and Maya share £400 between them.
Leah receives the smallest amount of £90.
The ratio of Leah’s share to Chloe’s share is 2 : 3
Work out how much Maya receives. 
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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 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
	A person travels 20 miles in 30 minutes. 
How far would they travel in 1
[image: image130.wmf]4

1

 hours?
	

	
	2
	Fiona is delivering leaflets. 
She is paid £7.40 for delivering 200 leaflets. 
How much should she be paid for delivering 300 leaflets?
	

	
	3
	Eight pencils can be bought for £2.56 
How many can be bought for £4.80? 
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	N3.3h
	Solve problems involving ratio and proportion, including the unitary method of solution, repeated proportional change, direct and indirect proportion and exponential growth
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· 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 geometrical problems 

· calculate an unknown quantity from quantities that vary in direct proportion or inverse proportion 

· set up and use equations to solve word and other problems involving direct proportion or inverse proportion 

· relate algebraic solutions to graphical representation of the equations
· use ratio and proportion to solve statistical and number problems

· solve problems involving repeated proportional change.
	

	
	Notes
	

	
	Direct and inverse proportion questions will be restricted to the following proportionalities:
y ( x,  y ( x 2,  y ( x 3,  y ( 
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The expected approach would be to set up an equation using a constant of proportionality. Find this and then use the equation to find a value of y given x, or x given y. Other methods may be used and can be given full credit.

This reference includes all the requirements of N3.3 and some additional requirements for the
Higher tier only.
Candidates may use the unitary method, scaling, multiplying by a fraction or any other valid method.
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	Examples
	

	
	1
	These two triangles are similar.
Work out the value of x.
	

	
	2
	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?
	

	
	3
	Two men can mow a meadow in two hours. 
How long would they take to mow a meadow that is twice as big?
	

	
	4
	Two men can mow a meadow in two hours. 
How long would it take three men to mow a meadow, assuming they work at the same rate?
	

	
	5
	The weight of a sphere is proportional to the cube of its radius.
When r = 5 cm, W = 500 g. 

Find the weight of a sphere with r = 10 cm.
	

	
	6
	Staff check potatoes for damage before they are bagged. 
The probability any one person removes a potato is 0.05

What proportion are left after three people have checked the potatoes?
	

	
	7
	Jen and Kim pay for a present for their mum in the ratio 7 : 9
Jen pays £ 21

How much did the present cost? 
	

	
	8
	From a bar chart showing the results for girls, given a 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. 
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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 notations 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 required across all units. 
The core algebra work will be assessed so that it is linked to other specification references within this unit.

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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	N4.2h
	Distinguish in meaning between the words ‘equation’, ‘formula’, ‘expression’, and ‘identity’
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· understand such phrases as ‘form an equation’ and ‘write an expression’ when answering a question
· higher tier candidates should understand the identity symbol (see examples in 5.5h)

· 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 

· understand the identity symbol 

· recognise that (x + 1) 2 ( x 2 + 2x + 1 is an identity that is true for all x 
· understand the meaning of the word ‘term’, for example, know that x 2 ( 2x ( 1 has three terms 

· write an expression.
	

	
	Notes
	

	
	This reference includes all the requirements of N4.2 and some additional requirements for the Higher tier only.

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
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	4
	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)
	

	
	5
	This diagram shows a right-angled triangle:

By forming an equation, show that the shortest side is 5 cm.
	

	
	
	(This is closely related to specification reference G2.1)
	

	
	6
	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
	


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

	
	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 

· write expressions using squares and cubes 

· factorise algebraic expressions by taking out common factors 

· multiply two linear expressions, such as (x ( a)(x ( b) and (cx ( a)(dx ( b),
for example (2x + 3)(3x ( 4)

· multiply a single term over a bracket, for example, a(b + c) = ab + ac 

· write expressions to solve problems 

· know the meaning of simplify, for example:

Simplify         3x ( 2 + 4(x + 5) 

· know the meaning of and be able to factorise, for example:
Factorise         3x 2y ( 9y
Factorise         4x 2 + 6xy 
	

	
	Notes
	

	
	This reference includes all the requirements of N5.1 
	

	
	Examples
	

	
	1
	Expand and simplify         3(a – 4) + 2(2a + 5)  

	
	2
	Factorise         6w – 8y

	
	3
	Expand and simplify         (3a – 2b)(2a + b)
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	4
	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.
	

	
	5
	The base of a triangle is three times the height.
The area of the triangle is 75 cm 2.

Work out the length of the base of the triangle.
	

	
	6
	A rectangle has base (2x + 1) cm and width (3x – 2) cm.
	

	
	
	(a)
	Explain why the value of x cannot be 
[image: image143.wmf]3
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	(b)
	Work out the area of the rectangle when x = 7
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	N5.2h
	Factorise quadratic expressions, including the difference of two squares
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· factorise quadratic expressions using the sum and product method or by inspection (FOIL) 

· factorise quadratics of the form ax 2 + bx + c 

· factorise expressions written as the difference of two squares.
	

	
	Examples
	

	
	1
	Factorise         x 2 ( 7x + 10

	
	2
	Factorise 

	
	
	(a)
	y 2 ( 9 

	
	
	(b)
	49k 2 ( m 2 

	
	
	(c)
	5w 2 ( 20t 2

	
	3
	Factorise         6h 2 ( 23h – 18

	
	4
	(a)
	Factorise         2n 2 + 5n + 3

	
	
	(b)
	Hence, or otherwise, write 253 as the product of two prime factors.
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	N5.3h
	Simplify rational expressions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· cancel rational expressions by looking for common factors 

· apply the four rules to algebraic fractions, which may include quadratics and the difference of two squares.
	

	
	Examples

	
	1
	Simplify         
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	2
	Simplify         
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	3
	Simplify         
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	4
	Simplify         
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	5
	Simplify         
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	N5.4h
	Set up and solve simple linear equations, including simultaneous equations in two unknowns
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· set up 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 

· solve simultaneous linear equations by elimination or substitution or any other valid method 

· solve simultaneous equations when one is linear and the other quadratic, of the form 
y = ax 2 + bx + c, where a, b and c are integers.
	

	
	Notes
	

	
	This reference includes all the requirements of N5.4 and some additional requirements for the Higher tier only.

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

Questions may be set with or without a context.

Questions will include geometrical problems, problems set in a functional context and questions requiring a graphical solution.

Linear simultaneous equations may be set with or without a context.

The expected method for solving simultaneous equations, where one is linear and one is non-linear, will be to substitute a variable from the linear equation into the non-linear equation.

For example, solve the simultaneous equations y = 11x ( 2 and y = 5x 2.
The non-linear equation will be of the form y = ax 2 + bx + c, where a, b and c are integers (including zero).
These may lead to a quadratic equation that can be solved by factorisation, but may also lead to a quadratic equation that can be solved graphically to find approximate solutions, or by using the quadratic formula.

Solving simultaneously one linear and one quadratic equation may be in context, graphical, or may include geometrical problems.
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	Examples
	

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

	
	2
	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. 
	

	
	3
	Solve         
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	4
	Solve the equation         
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	5
	Solve the simultaneous equations 
5x + 6 = 28

x + 3y = 2

You must show your working. 
Do not use trial and improvement. 
	

	
	6
	The cost for three adults and two children to go to the theatre is £ 73. 
For two adults and five children, the cost is £ 89. 
Work out the cost of an adult ticket and the cost of a child ticket.
	

	
	7
	A straight line has the equation    y = 2x – 3 
A curve has the equation    y 2 = 8x – 16
Solve these simultaneous equations to find any points of intersection of the line and the curve.
Do not use trial and improvement. 
You must show all your working. 
	

	
	8
	The angles of a triangle are 2x, x + 30 and x + 70 (a diagram would be given).
Find the value of x.
	

	
	9
	Jo and Sam each have a piece of wood.

Jo's piece of wood measures 3 cm more than twice the length of Sam's piece of wood.

The sum of the lengths is 33 cm.

How long is Jo's piece of wood?
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	10
	The diagram shows a parallelogram and a trapezium.

Work out the values of x and y.
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	N5.5h
	Solve quadratic equations
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· solve quadratic equations, by factorising, completing the square or using the quadratic formula 

· solve geometrical problems that lead to a quadratic equation that can be solved by factorisation 

· solve geometrical problems that lead to a quadratic equation that can be solved by using the quadratic formula.
	

	
	Notes
	

	
	Candidates should be aware that use of trial and improvement is not an acceptable method.

Candidates may be required to choose or interpret answers to a geometrical problem, for example rejecting a negative solution as a length.

Candidates need not know that b 2 – 4ac is the discriminant but should be aware that some quadratic equations have no solution.
Solutions to quadratic equations, using the quadratic formula, may be left in surd form where appropriate.

Equations may be derived from rational expressions.

	
	Examples
	

	
	1
	Expressions for the sides of a rectangle are 2x 2 cm and 9x cm.

The perimeter is 10 cm.

Work out the area of the rectangle.

Give your answer to a suitable degree of accuracy.
	

	
	2
	Solve x 2 – 2x – 1 = 0 
Give your answer to 2 d.p.
	

	
	3
	Write x 2 + 4x – 9 in the form (x + a) 2 – b 
Hence solve the equation x 2 + 4x – 9 = 0, giving answers to 2 d.p.
	

	
	4
	Solve         x 2 ( 7x + 10 = 0
	

	
	5
	Solve         5x 2 + 13x ( 6 = 0
	

	
	6
	(a)
	Factorise        x 2 ( 10x + 25

	
	
	(b)
	Hence, or otherwise, solve the equation         (y ( 3) 2 ( 10(y ( 3) + 25 = 0
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	7
	Find the values of p and q such that  x 2 + px + 17 ( (x ( 5) 2 + q
	

	
	8
	(a)
	Find the values of a and b such that    x 2 + 6x ( 3 ( (x + a) 2 + b

	
	
	(b)
	Hence, or otherwise, solve the equation    x 2 + 6x ( 3 = 0

Give your answers in surd form.

	
	9
	Solve the equation         
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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 ( hourly rate plus bonus, volume of prism, conversions between measures
· substitute numbers into a formula 

· change the subject of a formula.
	

	
	Notes
	

	
	Questions will include geometric formulae and questions involving measures.

Questions will include formulae for generating sequences; for example, write down the first three terms of a sequence where the n th term is given by n 2 + 4 (see spec. reference N6.1).

Questions will also include formulae in words using a functional context; for example, a formula for cooking a turkey.

Questions may include use of formulae out of context; for example, substitute positive and negative numbers into expressions, such as 
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At Higher tier, formulae to be rearranged may require several operations and may include terms containing a power. 
In Higher tier questions, the subject may appear twice. 
	

	
	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
	When a = 5, b = (7 and c = 8, work out the value of    
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	3
	Rearrange  y = 2x + 3 to make x the subject. 
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	4
	Rearrange   C = 2(r to make r the subject.

	
	5
	Rearrange   3(a ( b) = 2b + 7 to make a the subject.

	
	6
	Make x the subject of the formula    y = 
[image: image162.wmf]2

-

+

x

x

m



	
	7
	Make x the subject of the formula    
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	N5.7h
	Solve linear inequalities in one and two variables, and represent the solution set on a number line or a suitable diagram
	

	
	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 

· draw or identify regions on a 2D coordinate grid, using the conventions of a dashed line for a strict inequality and a solid line for an included inequality.
	

	
	Notes
	

	
	This reference includes all the requirements of N5.7 and some additional requirements for the
Higher tier only.

Candidates may be asked to represent given linear inequalities graphically or identify inequalities that satisfy a given region in the x-y plane.

	
	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
	

	
	4
	On the given axes, draw the graphs of  y = 2, y = x + 5 and x + y = 6
Shade the region represented by the inequalities y ( 2, y ( x + 5 and x + y ( 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 d.p. above and immediately above and  below the solution.
	

	
	Notes
	

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

	
	Example
	

	
	1
	Use trial and improvement to solve    x 3 ( x = 900
Give your answer correct to 1 d.p.
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	N5.9h
	Use algebra to support and construct arguments and simple proofs
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

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

· construct rigorous proofs to validate a given result.
	

	
	Notes
	

	
	Candidates should be familiar with the term ‘consecutive’ and understand that an even number can always be represented by 2n and an odd number can always be represented by 2n + 1.
This reference includes all the requirements of N5.9 and some additional requirements for the Higher tier only.

At Higher tier, candidates will be expected to use skills of expanding and factorising when constructing a proof.
	

	
	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 2 + 2 is never a multiple of 3.
Give a counter example to show that she is wrong.
	

	
	3
	Alice says that the sum of three consecutive numbers will always be even.
Explain why she is wrong.
	

	
	4
	n is a positive integer.
Prove that the product of three consecutive integers must always be a multiple of 6.
	

	
	5
	n is a positive integer
	

	
	
	(a)
	(i)
	Explain why n(n + 1) must be an even number.
	

	
	
	(a)
	(ii)
	Explain why 2n + 1 must be an odd number.
	

	
	
	(b)
	Expand and simplify    (2n + 1) 2.
	

	
	
	(c)
	Prove that the square of any odd number is always 1 more than a multiple of 8.
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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 nth term is given by n 2 + 4.
	

	
	Example
	

	
	Write down the first three terms of a sequence where the nth term is given by n 2 + 4.
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	N6.2
	Use linear expressions to describe the nth term of an arithmetic sequence
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· work out an expression in terms of n for the nth 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 nth term is given by 2n + 5. 

	
	2
	Write down the nth term of the sequence 3, 7, 11, 15, ....

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

	
	
	(b)
	Explain why 61 cannot be a term of this sequence.
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	N6.3
	Use the conventions for coordinates in the plane and plot points in all four quadrants, including 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 geometrical situations, for example transformations.

Candidates will be expected to use graphs that model real situations.
Candidates will be required to identify points with given coordinates and identify coordinates of given points.

	
	Examples
	

	
	1
	Find the coordinates of the fourth vertex of a parallelogram with vertices at (2, 1) (–7, 3) and 
(5, 6).
(Diagram would be given.)
	

	
	2
	Identify the coordinates of the vertex of a cuboid on a 3D grid.
(Diagram would be given.)
	

	
	3
	Work out the length of the line segment AB where A is the point (–2, 7) and B the point (3, –3).
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	N6.3h
	Use the conventions for coordinates in the plane and plot points in all four quadrants, including geometric information and 3D coordinate systems
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· use axes and coordinates to specify points in 3D 

· find the coordinates of points identified by geometrical information in 3D.
	

	
	Examples
	

	
	1
	A cube of edge length 2 units has three of its vertices at (0, 0, 0), (2, 0, 0) and (0, 2, 0). 
	

	
	
	(a)
	Write down the coordinates of two of the other vertices.
	

	
	
	(b)
	Work out the coordinates of the centre of the cube.
	

	
	2
	Identify the coordinates of the vertex of a cuboid on a 3D grid.
	

	
	3
	Identify the coordinates of the mid-point of a line segment in 3D.
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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 method.
	

	
	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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	N6.5h
	Understand that the form y = mx + c represents a straight line and that m is the gradient of the line and c is the value of the y-intercept
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recognise that equations of the form y = 3x (1 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 method.
	

	
	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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	N6.6h
	Understand the gradients of parallel and perpendicular lines
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· manipulate the equations of straight lines so that it is possible to tell whether lines are parallel
or not.
	

	
	Notes
	

	
	Gradients of perpendicular lines will not be assessed as a negative reciprocal but candidates should understand the meaning of perpendicular and be able to draw a line perpendicular to another line.
	

	
	Example
	

	
	Show clearly that the lines    2x + y = 5 and 4x = 3 ( 2y are parallel.
	


	
	[image: image169.emf]
	


	
	N6.7h
	Find the intersection points of the graphs of a linear and quadratic function, knowing that these are the approximate solutions of the corresponding simultaneous equations representing the linear and quadratic functions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· draw the graph of a linear function of the form y = mx + c on a grid to intersect the given graph of a quadratic function 

· read off the solutions to the common roots of the two functions to the appropriate degree of accuracy 

· appreciate that the points of intersection of the graphs of y = x 2 + 3x – 10 and y = 2x + 1 are the solutions to the equation x 2 + 3x – 10 = 2x + 1.
	

	
	Notes
	

	
	Candidates will be expected to know that the roots of an equation f(x) = 0 can be found where the graph of the function intersects the x-axis and that the solution of f(x) = a is found where y = a intersects with f(x).
	

	
	Examples
	

	
	1
	The graph of y = x 2 + 2x – 8 is drawn.
On the same grid draw the graph of y = 2x – 3
Use the graph to write down the solutions to x 2 + 2x – 8 = 2x – 3
	

	
	2
	The graph of y = x 2 + 5 is drawn.
Use the graph to find solutions to x 2 + 5 = x + 8
	

	
	3
	Draw the graph of y = x 2 for values of x between –3 and 3.

Use the graph to state the number of positive solutions to  x 2 – x = 3

Give a reason for your answer.
	


	
	GCSE MATHEMATICS LINEAR B (4365) Higher
	


	
	N6.8h
	Draw, sketch, recognise graphs of simple cubic
functions, the reciprocal function y =      with x ( 0, the
function y = k x for integer values of x and simple positive values of k, the circular functions y = sin x and
y = cos x
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· draw, sketch and recognise graphs of the form  y = 
[image: image170.wmf]x

k

 where k is a positive integer 

· draw, sketch and recognise graphs of the form y = k x for integer values of x and simple positive values of k
· draw, sketch and recognise graphs of the form y = x 3 + k where k is an integer 

· know the shapes of the graphs of functions y = sin x and y = cos x
	

	
	Notes
	

	
	Candidates would be expected to recognise a sketch of the cubic, for example, y = x 3, and reciprocal graphs (including negative values of x). They would also be expected to sketch a graph of y = sin x, and y = cos x between 0o and 360o, and know that the maximum and minimum values for sin and cos are 1 and –1. They would also be expected to know that the graphs of sin and cos are periodic.

If candidates are required to draw an exponential graph, for example, y = 2x, 
[image: image171.wmf]x

y

÷

ø

ö

ç

è

æ

=

2

1

, then a table will be given in which some y values may have to be calculated. Graphs are expected to be drawn as a curve. Joining points with straight lines will not get full credit.
	

	
	Examples
	

	
	1
	Link each function with its sketch.
(Four functions and four sketches given.)
	

	
	2
	Draw the sketch of the function y = 
[image: image172.wmf]x
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 on the grid.
(Grid given.)
	

	
	3
	Draw graph of y = cos x for values of x from 0° to 180°, having completed a table at
30° intervals.
Identify the solutions of cos x = –0.5 between 0° and 360° using symmetry.
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	N6.9h
	Transformations of functions
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· transform the graph of any function f(x) including: f(x) + k, f(ax), f((x), f(x + c) where a, b, c, and k are integers
· recognise transformations of functions and be able to write down the function of a transformation given the original function
· transformations of the graphs of trigonometric functions based on y = sin x and y = cos x for
0 ( x ( 360 o will also be assessed.
	

	
	Notes
	

	
	f(x) will be restricted to a simple quadratic, y = ax 2 + bx + c, where one of b or c will be zero,
y = sin(x) or y = cos(x)

	
	Examples
	

	
	1
	On the axes sketch the graph of y = x 2 + 2 
(Graph of y = x 2 given as a dotted line.)
	

	
	2
	Write down the equation of these graphs. 
(Four sketches given, all of which are transformations of f(x).)
	

	
	3
	The graph y = sin x is drawn.
On the same axes sketch the graphs of y = 2sin x, y = sin x + 2 and y = sin 2x.
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	N6.10h
	Construct the graphs of simple loci
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· recognise, sketch and draw the graphs of functions defined by spatial conditions 

· understand and use terms such as locus, parallel and equidistant in this context.
	

	
	Notes
	

	
	Candidates will be expected to recognise that the locus of all points meeting certain conditions can be represented by a graph and they should be able to write down or work out the equation of that graph.

Although the equation of a circle is not required, candidates should know that the locus of all points that are a given distance from a single point is a circle and may be asked to sketch or draw this.

In questions, a grid will be provided.

	
	Examples
	

	
	1
	(a)
	Draw the graph of the set of points which are equidistant from the x and y axes. 
	

	
	
	(b)
	Write down the equation of your graph.
	

	
	2
	(a)
	The y coordinate of point P is twice its x coordinate.
Write down one possible pair of coordinates for point P. 
	

	
	
	(b)
	On the grid, draw the graph of the set of points P. 
	

	
	
	(c)
	Give the equation of the set of points P.
	

	
	3
	Describe the locus of points that are equidistant from the x axis and the line y = 10
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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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	N6.11h
	Construct quadratic and other functions from 
real-life problems and plot their corresponding graphs
	

	
	Assessment Guidance
	

	
	Candidates should be able to:

· calculate values for a quadratic and draw the graph 

· recognise a quadratic graph 

· sketch a quadratic graph 

· sketch an appropriately shaped graph (partly or entirely non-linear) to represent a real-life situation 

· choose the graph that is sketched correctly from a selection of alternatives.
	

	
	Notes
	

	
	For example,  y = x 2, y = 3x 2 + 4
For example,  y = x 2 – 2x + 1
For example,  y = x 2 – 5x + 1
For non-linear graphs, a table may be given in which some y values may have to be calculated.
Quadratic graphs are expected to be drawn as a smooth curve.

	
	Examples
	

	
	1
	For this container (picture of a container given), sketch the graph of height, h, against time, t, as the water is poured into the container.

(A grid would be provided.)
	

	
	2
	Candidates are provided with four images of different-shaped containers, and four different sketches of curves.
Match each container to the correct curve, showing the height of water as the containers are filled.
	

	
	3
	Sketch the graph of volume, V, against time, t, as water flows out of a container, with diagram given.
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	N6.12
	Discuss, plot and interpret graphs (which may be 
non-linear), modelling real situations, including 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 S3.2h.
	

	
	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 S3.2h 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, cost for first two days £ 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?
	

	
	7
	For this container (picture of a container given), sketch the graph of height, h, against time, t, as the water is poured into the container.

(A grid would be provided.)
	

	
	8
	Candidates are provided with four images of different-shaped containers, and four different sketches of curves.

Match each container to the correct curve, showing the height of water as the containers are filled.
	

	
	9
	Sketch the graph of volume, V, against time, t, as water flows out of a container with diagram given.
	


	
	[image: image176.emf]
	


	
	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.
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