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Laws of Indices

Laws of indices

What do I need to know about laws of indices?

Laws of indices (or index laws – 'index' is the singular, 'indices' is the plural) allow you to

simplify and manipulate expressions involving powers

The index laws you need to know and use are summarised here:

How do I change the base of a term?

Sometimes expressions involve different base values

You can use index laws to change the base of a term to simplify an expression involving

terms with different bases

For example 94= (32)
4=32×4=38

Using the above can then help with problems like

94÷37=38÷37=38−7=31= 3

Examiner Tips and Tricks
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Index laws only work with terms that have the same base, so something like

2  × 5 cannot be simplified using index laws3 2

Worked Example
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Manipulating Surds

Manipulating surds

What are surds?

If n is a positive integer and is not a square number, then √n (or any multiple of √n ) is a

surd

Surds are examples of irrational numbers

What do I need to know about manipulating surds?

There are two basic rules you need to know in order to manipulate and simplify surds: 
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When simplifying, look for square factors

You can collect like terms with surds like you do with letters in algebra:
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But be careful not to confuse this with the multiplication and division rules... cannot add

or subtract 'under the surd':

Where can surds be useful?

Using surds lets you leave answers in exact form

e.g. 5 2  rather than 7.071067812

Understanding how to simplify surds can help reduce expressions and collect like terms

Examiner Tips and Tricks

Leaving answers in surd form can be really helpful when you need to carry an exact

value through to another part of working

When simplifying surds, remembering your square numbers is really helpful!

Worked Example
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Rationalising the Denominator with Surds

Rationalising the denominator with surds

How do I rationalise the denominator?

Rationalising a denominator changes a fraction with surds in its denominator, into an

equivalent fraction where the denominator is a rational number (usually an integer) and

any surds are in the numerator

There are three cases you need to know how to deal with when rationalising

denominators:
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Examiner Tips and Tricks

If an exam question asks you to give an answer, for example, "in the form p + q√3 ,

where p and q are rational numbers", this does NOT mean that p and q have to be

integers, or positive!

Remember: both integers and fractions (both positive and negative) are rational

numbers
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Worked Example
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