Lesson 13
Algebraic equations

Oral and mental starter
10 minutes

Objectives

Use letter symbols to represent unknown numbers or variables (Y7)

Vocabulary

equation, expression

Resources

Whiteboards (if available)

Give pupils the statements: 


John is y years old. Jane is x years old. John is 8 years older than Jane.

Q
Can you write this as an algebraic equation?

Take suggestions and focus on y = x + 8. 

Through questioning, bring out that y represents John’s age in years. Emphasise that the letters represent numbers, not people. 

Explain that, when you give them an instruction, you want pupils to write a new equation based on the original. Illustrate with ‘add 1 to both sides’ and establish that the result is y + 1 = x + 9.

Ask pupils to explain what this new equation means. Starting with this new equation, continue the process, checking and discussing at each stage: ‘add 3 to both sides’, ‘subtract 8 from both sides’.

Next say John is also twice the age of Jane; ask pupils to write this as an equation. 

You may want to repeat the process with another example.

Main teaching
40 minutes

Objectives

Construct and solve linear equations with integer coefficients using appropriate methods (Y7, 8, 9)

Solve more demanding problems, compare and evaluate solutions (Y8)

Check a result (Y7, 8, 9)

Vocabulary

balancing, negative

Resources

OHT of M13.1

Whiteboards for plenary (if available)

Explain to pupils that you will give them a set of equations to solve and then you will look at a problem that leads to an equation.

Point out that for some equations, such as 2x + 6 = 10, pupils may be able to solve it informally – they can spot the answer – but that for others, such as 7x = 17, they may need to use a more formal method, for example transforming both sides, using inverse operations.

OHT M13.1 has three sets of questions. You need to choose the set(s) most appropriate to the needs of your pupils. Pupils targeting level 5 need to be confident with sets 1 and 2. Set 3 extends the work to level 6. You will find similar examples on page 123 of the Framework supplement of examples.

With pupils working in pairs, allow about 15 minutes for them to tackle a set of equations. Use mini-plenaries to clarify pupils’ understanding, check results and discuss methods.

Emphasise the need to check solutions – most pupils will use substitution. You may want to highlight examples where different methods of solution might act as a check.

Introduce the problem (adapted from a Key Stage 3 test question):


Multiplying my number by 4 and then subtracting 5 gives the same answer as multiplying my number by 2 and then adding 1.

Discuss setting up this problem as an equation and its subsequent solution.

More problems are to be found in the Framework supplement on pages 123 and 125.

Plenary 
10 minutes

By the end of the lesson

pupils should be able to:

•
construct simple linear equations

•
solve simple linear equations

•
check solutions by substituting

Framework supplement of examples pages 122–125

Levels 5 and 6

Introduce this number puzzle:


Two numbers multiply together to make 24. They add together to make 11.

Ask pupils to write answers on whiteboards and display them.

Q
How did you work it out? What did you start with?

Q
How do you check the answer? (Encourage pupils to check both conditions.)

Use similar examples, restricting answers to positive solutions.

For level 6 extend to include negative numbers:


Two numbers multiply together to make –15. They add together to make 2.


Two numbers multiply together to make –15. They add together to make –2.


Two numbers multiply together to make 8. They add together to make –6.

Solving equations
M13.1

Set 1
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Set 2
2.1
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Set 3
3.1
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