Algebra Chains

An algebra chain is a sequence of expressions where an input number is substituted as the value of x in the first expression, and then the output of each expression is substituted as the value of x in the next expression.

So in the algebra chain below, 3 is substituted for x in the expression 4x-10, giving the output 2, and then 2 is substituted for x in the expression 8x+4, giving the output 20.
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Can you find a way to arrange the eight cards below into four algebra chains that take the inputs 1, 2, 3 and 4 and give the outputs 40, 30, 20 and 10?
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Now choose any two cards and an input number.
Work out what the output of your algebra chain would be. 
Tell a partner the input you chose and the output you got.
Can they work out which cards you used?

Can your partner still work it out when you make an algebra chain with three cards?
Algebra Chains 
Teachers’ Resources

Why do this problem?
In this problem students are required to specialise by substituting different values into expressions and noticing how the outputs change. Along the way they will need to work systematically, consider the properties of numbers, and think about inverse operations.

Possible approach
Show students an example of an algebra chain and explain how it works.
Hand out the Resource Sheet with the eight expressions for students to cut out, and work on in pairs. Challenge them to arrange the expressions into four algebra chains that take the inputs 1, 2, 3 and 4 and give the outputs 40, 30, 20 and 10 respectively.
While they are working circulate and listen out for good ideas that help students narrow down the possibilities. Bring the class together to share insights, such as: 
· some expressions will always have an odd / even output
· some expressions will never give an output which is a multiple of 10
· some expressions will give a negative output if the input is too big
Then give students time to finish the activity, using these insights to help them.

Once each pair has finished they can move on to the follow-up activity.

Key questions
Are there any cards that always give an odd output?
Which cards could give an output of 30?
What would the input need to be?

Possible support
Encourage students to work together, to experiment and record what they’ve tried, and reassure them that they may need to try several permutations before finding a combination that works.

Possible extension
[bookmark: _GoBack]Challenge students to create and solve algebra chains with three or more cards.
They could be invited to create their own expressions that include fractions and decimals or powers and roots.
Algebra Chains
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