[image: image1.jpg]


[image: image4.jpg]


[image: image5.jpg]



Overview

3.1
Introduction to negative numbers

3.2
Everyday use of negative numbers

3.3
The number line

3.4
Arithmetic with negative numbers

This chapter is in two parts. It begins with an introduction to negative numbers and how they are used in everyday life. The second part of the chapter shows how negative numbers fit on the number line and then covers arithmetic involving negative numbers.

Context

Pupils need to understand that, when they are counting down, numbers do not end at zero. It is possible to have numbers with values that are less than zero. Negative numbers are used in everyday life, for example for temperatures below freezing and depths below sea level, when diving, exploring caves or going down a mine. 

They can also denote a negative bank balance, showing when a customer owes money to the bank.

AQA A references

AO2 Number and algebra: Numbers and the number system

3.1, 3.2, 3.3
2.2a “... order integers; ...”

AO2 Number and algebra: Calculations 

3.4
2.3a “add, subtract, ... integers ...”
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Answers to diagnostic Check-in test

1
2, 24, 27, 57, 75, 100
2
0, 16, 28, 36, 51, 60, 106

3
1, 5
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1

, 6, 12, 15, 16, 48
4
13, 42, 103, 111, 130, 209, 286

Chapter 3 • Negative numbers • Check-in test

Put the numbers in each list in order, smallest first.

1
75, 24, 27, 57, 2, 100

2
60, 16, 106, 36, 28, 0, 51

3
15, 5
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1

, 12, 48, 16, 1, 6

4
103, 13, 130, 42, 111, 286, 209

Incorporating exercise:
–

Homework:
3.1


Example:
3.1
Key words

negative number

Learning objective(s)

· negative numbers can represent depths

Prior knowledge

Pupils must know the order of positive numbers.

They may also understand what a negative number is.

Starter

Hold a class discussion about what negative numbers are and where they fit on the number line.

Main teaching points

Numbers carry on below zero. Negative numbers can be used to represent actual amounts or measurements. Depending on the location of your school, pupils may not have a clear idea of caves, mountains or mines, but they may be familiar with shops that have basement floors, or car parks.

Common mistakes

Pupils sometimes confuse negative numbers with decimal numbers thinking that, for example, –6 is bigger than –2.

Plenary

Check pupils’ understanding by going through the activities.

Make sure that pupils understand the table they have completed as they will need to work on it for their homework.

Incorporating exercise:
3A

Homework:
3.2


Examples:
3.2
Key words

after
loss

before
negative number

below
profit

Learning objective(s)

· using positive and negative numbers in everyday life

Prior knowledge

Pupils should understand what a negative number is and be able to order numbers.

Starter

Use the data below to set questions for the class about positive and negative temperatures.


Melting points

Boiling points

oxygen
–218°C
sulphuric acid
340°C


nitrogen
–210°C
acetic acid
118°C


hydrogen
–259°C
nitric acid
83°C


helium
–272°C

Information for teachers
Absolute zero is the lowest temperature that is theoretically possible. Its value is equivalent to –273.15°C or zero on the Kelvin scale.

Main teaching points

Pupils need to know where they are likely to need to use negative numbers in real life. The most common examples include temperature, sea level and below, and credit and debt. They will also have met negative scales on graphs, but will only have used them to plot coordinates. It is important that pupils realise that negative numbers are smaller than positive numbers and they should ignore the value of the digit, for example, –10 is smaller than +2.

Plenary

Talk about the temperatures used in the starter. Check that pupils understand which is the lowest and which the highest. Ask if anyone could find a way of showing them in order.

Explain that the topic for the next lesson will be number lines that do not end (or start) at zero.

Incorporating exercise:
3B

Homework:
3.3


Example:
3.3
Key words

greater than
negative

inequality
number line

less than
positive

more than

Learning objective(s)

· use a number line to represent negative numbers

· use inequalities with negative numbers

Prior knowledge

Pupils will need to have a basic understanding of the value of negative numbers.

Starters

Go around the class starting at 40 and counting down in threes. Encourage pupils to keep going when they reach negative numbers.

Ask quick-fire questions such as, ‘What is three less than seven? What is five less than one? What is four more than minus two?’

Main teaching points

Emphasise that numbers to the right of zero on a number line are positive and those to the left of zero are negative. Some pupils prefer a number line that goes up and down rather than across. Remind pupils of the inequality signs (< and >) and make sure that they understand them. For example, –7 is smaller than 4. Stress that it is the sign that is important with negatives not the value of the digit.

Common mistakes

Pupils may miss out zero altogether.

When comparing numbers, pupils often look at the value of the digit and not its sign.

Plenary

Draw a number line the other way from how you have been working. Check that pupils can fill in missing numbers on this line.

Incorporating exercises:
3C, 3D, 3E

Homework:
3.4


Examples:
3.4


Resource:
3.4
Key words

add

subtract

Learning objective(s)

· add and subtract positive and negative numbers to both positive and negative numbers

Prior knowledge

Pupils need to be able to add and subtract positive numbers and to be familiar with a number line.

Starter

Ask pupils to complete the addition pyramids on Resource 3.4.

Answers:


38



0



–16



7


12
26


1
–1


–10
6


2
5

3
9
17

–6
7
–8

–6
–4
–2

–6
8
–3

Main teaching points

Use a thermometer scale and/or a number line to compare negative numbers and positive numbers. Stress that when you add on positive numbers these move the answer up the scale, and subtracting positive numbers moves the answer down. When dealing with negative numbers this is not the case. Help pupils to see that subtracting a negative number is equivalent to adding (– – = +), and that adding a negative number is equivalent to subtracting (+ – = –).

Show pupils how to use a calculator to add and subtract negative numbers.

Common mistakes

This is a confusing concept for low achieving pupils, who commonly cannot learn the rules. When using a calculator they may press the minus button instead of the +/– button.

Differentiation

The whole of Exercise 3C is grade F, Exercise 3D is mainly grade F except for questions 16 and 17, which are grade E. The whole of Exercise 3E is grade F.

Plenary

Make up some more pyramids for pupils to complete together, to test their understanding.
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