Lesson 16
Problem solving
Oral and mental starter
10 minutes

Objectives

Explain and justify methods and conclusions (Y7)

Vocabulary

explain, reasons
Write on the board the single digits 6, 5 and 2. Say: 

Rashida has three cards, each with a single digit written on it. None of the numbers are the same. 

Q
How many different three-digit numbers can she make using each card once only?

Q
How do you know you have all of the numbers? 

Q
Can any of them be square numbers?

Q
Can any of them be prime numbers? 
Q
Can any of them be a multiple of 3? 

Pupils must give reasons for their answers. 

Take responses. Make sure reasons are full and clearly explained. Point out that for some answers particular values are sufficient but for others a full explanation is needed. 

(If time is not available in this lesson, revisit the task in the next lesson with the following starter: Ask pupils if they could give the value of three different odd-numbered single-digit cards so that it is not possible to make up a prime number. Ask them to explain their answer.)
Main teaching
45 minutes

Objectives

Solve problems and investigate in a range of contexts (Y7, 8, 9)

Explain and justify methods and conclusions (Y7)

Identify exceptional cases or counter-examples (Y8)

Vocabulary

explain, reasons (plus vocabulary related to mathematical context)

Resources

OHT of M16.1 
Handouts of M16.2

By the end of the lesson

pupils should be able to:

•
give full written explanations when solving problems;

•
use counter-examples to disprove a statement.

Framework supplement of examples pages 2–35

Levels 5 and 6
Show OHT M16.1. Invite pupils’ responses. You may need to structure questions to help pupils develop their explanations.

Q
What is the last digit of a number whose square ends in a 6?

Q
Could a number which ends in a 6 or a 4 be a prime number?

Q
Could the square root of this number be prime?

Explain that because the given number is even, its square root must also be even. The only even prime number is 2. However, because the given number is six digits long and greater than 100 000, its square root cannot be 2. Ask pupils to write an explanation as to why the answer must be ‘No’ using this information.
Tell pupils that you are going to give them a set of problems to solve. Use individual questions or a selection of problems from handout M16.2.
Emphasise that all answers need to be supported by clear, written explanations. Point out that explanations should be easily understood and that pupils may use examples to help. 

Ask pupils to work individually on a problem (or problems) and to write down their explanations and answers.

After appropriate time, group pupils and ask them to discuss in their groups their explanations. Ask if the written answers are as clear and full as the oral explanations. Encourage pupils to decide on the best answer for each question. 

Take feedback from groups to ensure they have given a complete explanation. Repeat the process with other questions.

More problems can be found on pages 30 and 31 of the Framework supplement of examples.
Plenary
5 minutes

Use small plenary sessions throughout the main teaching session.

Explain the use of a counter-example when disproving a statement.

Six-digit squares
M16.1
I am thinking of a six-digit square number 
with a units digit of 6.


__   __   __   __   __   6

Could its square root be a prime number?

Explain your answer.

Problems

M16.2
[image: image1.wmf]1
Are angles A and B the same size?


Explain your answer.
2
What is the largest number of obtuse angles 
you can have in a triangle? Explain your answer.

3
Find the factors of 6, 9, 12 and 25.
Explain why only square numbers have an 
odd number of factors.

4
Screenwash is used to clean car windows. 
To use screenwash you mix it with water:




Mix 1 part screenwash 


with 4 parts water.


Is the statement ‘25% of the mixture is screenwash’ correct? Explain your answer. 

5
The number 715 is the product of three 
whole numbers, all greater than 1. 
Find the three numbers and say if this is 
the only possible answer. 
Explain your answer.

6
Graham asked 29 pupils how many times 
they are late getting to school in a term. 
The results are shown in the table below. 
Unfortunately a blot covers part of the table.
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Calculate, if possible, the mode, median, 
mean and range for the data.


Explain how you can calculate some values 
and why you are unable to calculate others.

7
Anne has a 5-litre jug and a 3-litre jug. 
There is a large container of water. 
Explain how she can end up with 4 litres 
of water in the 5-litre jug.

8
Lucy has some tiles, each with a marked corner. 
She sets them out as shown.
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Lucy carries on laying tiles. She says: ‘(21, 17) will be the coordinates of one of the marked corners.’ 
Do you think Lucy is right? Explain your answer. 

Assim says: ‘One of the marked corners is at (9, 6). 
If the pattern were big enough, (90, 60) would also 
be the coordinates of a marked corner.’ 
Is he right? Explain your answer.


Fred says: ‘Look at the unmarked corner at (1, 2). 
If you continue the pattern, (100, 200) will be a corresponding corner.’ 
Is he right? Explain your answer.
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