Lesson 6
Algebraic expressions

Oral and mental starter
10 minutes

Objectives

Understand that algebraic operations follow the same conventions and order as arithmetic operations (Y7)

Use index notation for small positive integer powers (Y8)

Vocabulary

symbol, variable, equals, brackets, evaluate, simplify, term, expression, equation

Resources

OHT of M6.1
Whiteboards (if available)

Show OHT M6.1. Ask pupils to discuss in pairs which expressions match. Take feedback and ask pupils to explain their reasoning.

Next, read out the following. Ask pupils to write the expressions or equations on paper or on whiteboards, using algebra. 

1
A number x, plus 9, then the result multiplied by 6.

2
Add 7 to a number y, and then multiply the result by itself.

3
Think of a number t, multiply it by itself and then subtract 5.

4
Think of a number z, square it, add 1 and then double the result. The answer is 52.

5
Cube a number p, and then subtract 7. The answer is 20.

Check whether pupils:

•
know how multiplication is represented in algebraic expressions;

•
understand the meanings of 2n and n2, 3n and n3;

•
understand the difference between an expression and an equation.

Main teaching
40 minutes

Objectives

Simplify or transform linear expressions by collecting like terms; multiply a single term over a bracket (Y8)  

Vocabulary

symbol, variable, equals, brackets, evaluate, simplify, term, expression, equation

Resources

OHT of M6.2
Multiple sets of M6.3, cut up and put in envelopes







By the end of the lesson 
pupils should be able to:

•
collect like terms

•
multiply a single term over a bracket

Framework supplement of examples, page 117
Levels 5 and 6

Show question 1 on OHT M6.2 and ask pairs of pupils to consider the statements, identify the errors and correct them. 

Invite pupils to show their responses and to talk through their reasoning.

Q
What needs to be done first? 

Q
What is the coefficient of d?

Q
Which terms can we collect together?

Check pupils’ understanding of the errors:

•
the distributive law is applied incorrectly;

•
there are errors in signs;

•
mistakes are made in collecting terms.

At this point, it may be useful to illustrate grid multiplication with numerical examples, then extending it to:

	
	4 – 2p

	–2
	–8 + 4p


Ask pupils to simplify the expression 5(p – 2) –  (4 – 2p) (question 2 on OHT M6.2). Invite them to show their response and talk through their reasoning. 

Discuss how useful it is to think of – (4 – 2p) as –1(4 – 2p).

Next, discuss how each of the sets of expressions in question 3 on OHT M6.2 is equivalent.

Give each group of pupils the sets of expressions from M6.3, to match and identify the simplified form. 

Q
Which expressions do not match? Why not?  

You may need to support pupils by extending grid multiplication to include products of types (x + 2)(x + 3) and (x + 2)2.

Plenary
10 minutes

Discuss particular expressions from M6.3. You might focus on:

(a + 3)2 – (a – 1)2 – 3(a – 5) 

or extend the work to expressions that involve two variables: 

2(x + 1) + 5(y + 1)

If pupils are confident, an alternative plenary may be to extend the work to include factorising.

Match the expressions

M6.1


Draw lines to match equivalent expressions.
Write expressions to match the two left over.


	n + n
	
	n  n

	n ÷ 3
	
	4n + 8

	2n + 3
	
	3  n

	n 2
	
	3 + n + n

	4(n + 2)
	
	2n

	5n
	
	n ÷ 5

	3n
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Algebra made simple

M6.2

1
What is wrong with this?
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2
Simplify 
5(p – 2) – (4 – 2p)



3
Each set of expressions below is equivalent. Can you explain why?


(a)
3(b + 5) – (b + 3)


2b + 12


2(b + 6)

(b)
3(b + 5) – (b – 3)


2b + 18


2(b + 9)

Expression sort


M6.3

Cut up these cards and place them into an envelope, one set for each group of pupils.

	2(3a – 2)
	4a2 + 2(3a – 2) – (2a)2
	6a – 4
	2 + 5a – 6 + a

	3(a – 1)
	(a – 5) + 2(a + 1)
	3a – 3
	7a – 3 – 4a 

	2a + 18
	3(a + 5) – (a – 3)
	2(a + 9)
	20 + 5a – 2 – 3a 

	2(a + 6)
	3(a + 5) – (a + 3)
	2a + 12
	10 – 5a + 2 + 7a 

	2(a – 6)
	4(1 – a) + 2(3a – 8)
	2a – 12
	9 – 5a – 21 + 7a 

	5(a – 1)
	(a + 3)2 – (a – 1)2 – 3(a – 5)
	5a – 5

	a – a 2
	4a + 3 – 2a 2 – 3a + 2a 2 – 2
	a(1 –a)





























Year 9 booster kit: mathematics (lesson 6)
© Crown copyright 2002
page 1

_941204910.unknown

_941205071.unknown

