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Overview

1.1
Solving real problems

1.2
Division by decimals

1.3
Estimation


Rounding off to significant figures


Multiplying and dividing by multiples of 10, approximation of calculations and sensible rounding

1.4
Multiples, factors and prime numbers

1.5
Prime factors, LCM and HCF

1.6
Negative numbers

This chapter covers a variety of issues – starting with solving real-life problems without a calculator. It then moves on to dividing by decimals, and then to estimating various calculations. Section 1.5 builds on the revised skills of Section 1.4, so that pupils can write a number in prime factor form and find least common multiples (LCMs) and highest common factors (HCFs). The last section deals with negative numbers and the four rules (+, –, , ÷), with emphasis on multiplying and dividing.

Context

Solving real-life problems, unsurprisingly, is aimed at real life. Estimation is very useful in checking that any calculation is “about right”.

AQA A references

AO2 Number and algebra: Numbers and the number system

1.4, 1.5
2.2a “... use the concepts and vocabulary of factor (divisor), multiple, common factor, highest common factor, least common multiple, prime number and prime factor decomposition”

AO2 Number and algebra: Calculations

1.2, 1.3, 1.5, 1.6
2.3a “multiply or divide any number by powers of 10, and any positive number by a number between 0 and 1; find the prime factor decomposition of positive integers; ... multiply and divide by a negative number; ...”

1.3
2.3h “round to a given number of significant figures; ...”

AO2 Number and algebra: Solving numerical problems

1.1, 1.3
2.4b “check and estimate answers to problems; select and justify appropriate degrees of accuracy for answers to problems; ...”
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Answers to diagnostic Check-in test

1
a
11 256
b
27
c
49

2
a
Any three from: 7, 14, 21, 28, 35, 42, ... 
b
Any three from: 2, 3, 5, 7, 11, 13, 17, 19, ...


c
Any three from: 1, 4, 9, 16, 25, 36, 49, 64, 81 
d
Any three from: 1, 2, 3, 5, 6, 10, 15, 30

3
a
30
b
50
c
18

4
a
£130.44
b
£8.75

5
a
217.5
b
6350
c
8110
d
56

Chapter 1 • Number • Check-in test

Answer all of the following questions WITHOUT using a calculator.

1
Work out the following.


a
42 ( 268
b
837 ÷ 31
c
(2 + 5)2
2
Write down the following:


a
3 multiples of 7


b
3 prime numbers


c
3 square numbers less than 90


d
3 factors of 30

3
Use your skill with BODMAS to work out the following.


a
5 + 5  5 =


b
(5 + 5)  5 =


c
5 + 42 – 3 = 


4
Work out the following.



a
£21.74  6


b
£52.50 ÷ 6

5
Write down the answers to the following.


a
21.75  10 =


b
6.35  1000 =


c
81.1  100 =


d
0.056  1000 =
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Incorporating exercise:
1A

Homework:
1.1


Examples:
1.1
Key words

long division
strategy

long multiplication

Learning objective(s)

· using arithmetic to solve more complex problems

Prior knowledge

Pupils must be able to multiply numbers such as 24  36, 162  78, £24.50  15, and divide numbers such as 
1035 ÷ 55, without a calculator.

Starter

Practise multiplication and division without a calculator. Make sure some of the questions involve money (to 2 dp) or measurement (to 1 or 2 dp).

For example, 22  38 (836), 204  72 (14 688), £32.15  12 (£385.80), 356 km ÷ 5 (71.2 km), 886 m ÷ 14 
(63.29 m to 2 dp).

Main teaching points

Understanding the question is essential. Get the pupils to read the question several times before starting.

Common mistakes

Rushing, and so not understanding properly. This leads to mistakes such as multiplying instead of dividing, etc. This is often not picked up by pupils, as they have not estimated first to get a rough idea of what their answer should be.

Differentiation

This is the first chapter in the Higher tier GCSE book – if pupils really struggle with this and the next few sections, thought must be given to the ability of the pupils: would they be better off doing the Foundation GCSE?

Plenary

Give out Homework 1.1. Ask the pupils to read the questions carefully.

Read out question 1 and ask how it is to be solved.

Discuss the remaining questions, and the skills needed to complete them successfully.

Incorporating exercise:
1B

Homework:
1.2


Example:
1.2
Key words

decimal places
integer

decimal point

Learning objective(s)

· divide by decimals by changing the problem so you divide by an integer

Prior knowledge

Pupils must be able to multiply decimal numbers by 10, 100, 1000, etc., and be able to use pencil and paper methods for division.

Starter

Give several divisions questions with integer values and integer answers.

For example, 342 ÷ 3 (114), 8561 ÷ 7 (1223), 2784 ÷ 12 (232).

Main teaching points

Make sure that pupils understand that 3.6 ÷ 0.2 and 36 ÷ 2 are essentially the same (that is they have the same values, but different appearance).

Common mistakes

Multiplying one part of the division by (for example) 100, but not the other part, or by multiplying the two parts by different numbers (for example, 10 and 1000).

Just making each part a whole number.

Plenary

Ask the class to divide 36 by 
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If there is time, repeat with 3.6.

Incorporating exercise:
1C

Homework:
1.3a


Examples:
1.3a
Key words

approximate
significant figures

estimation

Learning objective(s)

· use estimation to find approximate answers to numerical calculations

Prior knowledge

Being able to round off to a given number of decimal places (which is an easier skill to master), will help the pupils learn this skill.

Starter

Pose the following questions:

· Round 23.468231 to a 1 dp b 2 dp c 3 dp d 4 dp


(a 23.5 b 23.47 c 23.468 d 23.4682)

· Round 145.9952 to a 1 dp b 2 dp c 3 dp


(a 146.0 b 146.00 c 145.995)

· I am 35 years old. Discuss how old I actually could be.

Main teaching points

When estimating (a key word in exams) an answer to a calculation, we round off all numbers to 1 significant figure, that is, one number, and then as many zeros as we need to keep the estimation the same order of magnitude as the original number.

Emphasise that 0, 1, 2, 3 or 4 as the ‘next digit’ means leave the digit on the left alone, and when 5, 6, 7, 8 or 9 is the ‘next digit’, the digit on the left goes up by one.

Common mistakes

These are best shown with two examples, both rounded to 2 significant figures:


275 986 = 28, rather than 280 000, (the zeros are forgotten)


0.00037104 = 0.00 or 37, rather than 0.00037 (2 dp instead of 2 sf, or zeros forgotten)

Differentiation

Any pupil who finds this difficult must be reminded to make sure the rounded off number is just that – rounded off, not drastically changed.

Plenary

Write on the board: 
571.8
to 1 sf = 6

Play Devil’s advocate in arguing that


0.003 276
to 2 sf = 0.00

these are OK – get the pupils to


25.37
to 1 sf = 30.00

disprove your answers.
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Incorporating exercises:
1D, 1E, 1F

Homework:
1.3b


Examples:
1.3b
Key words

approximate
significant figures

estimation

Learning objective(s)

· use estimation to find approximate answers to numerical calculations

Prior knowledge

Good mental arithmetic skills of multiplication and division are useful, as are problem-solving skills in real-life type maths questions.

Starter

Ask the pupils a selection of the following mental arithmetic questions:

· Multiplication questions


For example, any questions using the times tables.

· Division questions, some with 1 decimal place answers.


For example, 72 ÷ 8 (9), 42 ÷ 6 (7), 10 ÷ 4 (2.5), 78 ÷ 10 (7.8), 16 ÷ 20 (0.8).

· BODMAS questions to refresh their memories.


For example, 4 + 3  5 (19), 12 – 32 (3), (2 + 7) ÷ 3 (3).

Main teaching points

Emphasise that with both multiplying and dividing numbers by different powers of 10 and approximation of calculations, the idea is to make life as easy as possible. If they feel tempted to use a calculator it may be that they have not made the question easy enough to do without a calculator. When rounding, each number must be rounded in the context of the question, but often just rounding to the same significant figure (or most significant figure) as the original numbers in the question is enough.

Common mistakes

Pupils often get into a muddle with the power of 10 in the answer.

When approximating calculations, pupils often try to be too accurate, rounding to more than 1 significant figure, or not rounding at all and using a calculator, assuming a totally correct answer is much better than an approximate answer. Similarly, when rounding off answers, pupils try to be too accurate, not appreciating the accuracy needed in real life situations – some common sense is needed here.

Plenaries

Go over methods for multiplying numbers by different powers of 10.


For example, to multiply 200 by 0.2, ‘take’ a 0 from the 200, and ‘give’ it to the 0.2 (÷ 200 by 10 and  0.2 by 10), leaving 20  2 = 40.

Go over methods for dividing numbers by different powers of 10.


For example, to divide 200 by 0.2, multiply both numbers by 10 to get 2000 ÷ 2 (= 1000).

· Ask, “What is an approximate answer to 
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Discuss which would be easiest to do, and why.

Incorporating exercise:
1G

Homework:
1.4


Examples:
1.4
Key words

factor
square number

multiple
triangular number

prime number

Learning objective(s)

· revise multiples, factors, prime numbers, square numbers, triangular numbers, square roots, cubes and cube roots

· estimate using square roots and cube roots

Prior knowledge

Most of the learning objectives have been covered before, some several times, in previous years. This is just a quick reminder in order to use these skills later.

Starter

Ask the pupils to explain what multiples, factors, prime numbers, square numbers, triangular numbers, square roots, cubes and cube roots are. If they can’t explain, can they give an example or two?

Main teaching points

Emphasise that these ideas have been covered before; they are being done again because they will be tested at GCSE level, and they are used to help with other mathematical skills.

Common mistakes

Missing out 1 as a factor, and including 1 as a prime number.

Plenary

Write the words multiple, factor, prime number, square number, triangular number, square root, cube and cube root on the board. Ask each pupil in turn to give an example (or examples) of the word you are pointing at – occasionally ask them to justify their choice or say that you’re not keen on that number and ask for another.

Incorporating exercises:
1H, 1I

Homework:
1.5


Examples:
1.5
Key words

highest common factor (HCF)
prime factor

least common multiple (LCM)

Learning objective(s)

· write a number as a product of its prime factors

· find the least common multiple (LCM) and highest common factor (HCF) of two numbers

Prior knowledge

Pupils must be happy dealing with prime numbers, multiples and factors.

Starter

Ask the pupils for the first 10 prime numbers.

Ask the pupils for any 5 multiples of 4, of 8 and of 12.

Ask the pupils for all the factors of 20, 50 and 60.

Main teaching points

Most pupils find the factor ‘ladder’ the safest way to find the prime factors of a number.

To find the LCM of small numbers it is often quickest to write out the multiples, and pick the smallest one. With large numbers encourage the use of prime factors using the ‘ladder’ again – see Worked examples 1.5, question 2.

When finding the HCF of small numbers, always write out all the factors and pick the largest one. With large numbers, again use prime factors and the ‘ladder’ method – see Worked examples 1.5, question 3.

Common mistakes

When finding prime factors, a common mistake is to not use prime numbers.

For example, 36 = 2  2  9.

Plenary

Ask a volunteer to give each step in the method for finding the LCM of 96 and 72 by using a factor ladder (288). What is the HCF of 96 and 72? (24)

Do the same for 84 and 420 (LCM = 420, HCF = 84).

Incorporating exercises:
1J, 1K

Homework:
1.6


Examples:
1.6
Key words

negative
positive

Learning objective(s)

· multiply and divide with positive and negative numbers

Prior knowledge

Pupils must be confident with the order of operations (BODMAS).

Starter

Put some multiplications on the board for pupils to work out with a calculator.

For example, 3  6, 3  –6, –3  6, –3  –6

Ask what rules can be found regarding positive and negative numbers when multiplying.

· When the signs of the numbers are the same, the answer is positive.

When the signs of the numbers are different, the answer is negative. 

Do these rules also apply for division?

Main teaching points

Keep asking the pupils what the rules are. These must be learnt. Also, check that the pupils know how to input negative numbers into their calculators.

Common mistakes

Applying the rule for multiplying negative numbers to addition and subtraction problems. 

For example, –3 – 4 = + 7.

Pupils often get confused with problems such as 3  –4. What does a  and a – make?

Plenary

Ask each pupil in turn simple mental questions (no writing allowed).

For example, 4  –3, 8 ÷ –2, 4 – 9, etc.
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