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Letters for unknowns  
Imagine you had a job where you were paid by the hour. You would receive the same amount for each hour you 

worked. How could you work out how much you will earn in a week?  

 

You would need to work it out as the number of hours you worked, multiplied by the amount you are paid for each 

hour. This is a formula in words. If you work 35 hours at $4.50 an hour, it is easy to work out 35 × $4.50, but what if 

the numbers change?  

 

The calculation ‘35 × $4.50’ is only correct if you work 35 hours at $4.50 an hour. Suppose you move to another job 

where you are paid more for each hour? You need a simple formula that always works. You can use symbols to 

stand for the numbers that can change 
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Substituting numbers into algebraic expressions  

Numbers that can be substituted into algebraic expressions can be positive, negative, decimals or fractions. 

 

Using harder numbers when substituting  

You need to be able to work with positive and negative integers, decimals or fractions, and to do so with or without 

a calculator. 
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Chapter 20 – Algebraic manipulation  
Simplifying algebraic expressions  

These methods can also be used in algebra to simplify an expression.  

Collect all the positive terms and all the negative terms separately.  

Then add up each set and find the difference. The sign of the answer is the sign of the larger total. 
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Expanding a single bracket  
What is 2 × 3 + 4? Is it 14? Is it 10? 

 

The rule is ‘do the multiplication first’, so the answer is 10.  

 

If you want the answer to be 14, you need to add 3 and 4 first. You use a bracket to show this 2 × (3 + 4). Notice 

that this is equal to 2 × 3 + 2 × 4. 

 

You use a bracket to show this 2 × (3 + 4).  

 

Notice that this is equal to 2 × 3 + 2 × 4. 

 

It is the same in algebra. a(b + c) means ‘add b and c and then multiply by a’ and this is the same as ‘multiply b by a, 

multiply c by a and then add the results’.  

 

So a(b + c) = ab + ac. This is called expanding the bracket. 
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Factorising algebraic expressions  

Factors are numbers or letters which will divide into an expression. The factors of 6 are 1, 2, 3 and 6. 
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Expanding a pair of brackets  
You expand a pair of brackets by multiplying one bracket by the other bracket. 

 
The area of the rectangle is (x + 5)(x + 2). 

 

So (x + 5)(x + 2) = x² + 2x + 5x + 10 = x² + 7x + 10 

 

When multiplying out a pair of brackets you must multiply each term inside the second bracket by each term inside 

the first bracket.  

 

The example which follows shows three methods for doing this. Choose the method you prefer and stick to it. 

 
There are two special types of expansion of a pair of brackets that you need to know. The first is when a bracket is 

squared, as in parts a and b of the next example.  

 

The important thing with this type of expansion is to make sure that you write the brackets separately and that you 

end up with three terms. 
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Expanding more complex brackets  

The same methods can be used for brackets containing more complex expressions. This is shown in the following 

example. 
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In fact any expression which can be written as the difference of two squares can be factorised in this way. 

 
When a numerical term is not a square number, check to see whether a common factor can be extracted, leaving 

an expression in a form that allows you to use the difference of two squares method. 
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Factorising quadratic expressions of the form ax2 + bx + c  

You have already learned how to factorise simple quadratic expressions such as x2 + bx + c.  

● If c is positive, you find two numbers with the same sign that multiply to give c and add to give b.  

● If c is negative, you find two numbers with different signs that multiply to give c and add to give b. 
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Factorising more complex quadratic expressions with a negative numerical term  

The examples looked at so far had a positive numerical term. When c (the numerical term) is negative, the signs of 

the numerical terms in the brackets are different. These are, again, best shown by examples. 
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Completing the square  
Another way to manipulate quadratic expressions is to arrange the x-terms in a square.  

The expression x2 + 2x + 5 can be written as x2 + 2x + 1 + 4 = (x + 1)2 + 4. This is called completing the square. It can 

be used in factorising, finding maximum and minimum values and solving equations (see Chapter 23). 

 

 

Revision questions 
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