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Title: Negative and Fractional Indices

 Target: On completion of this worksheet you should understand and be able to use properties of negative and fractional indices.
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Sometimes in algebraic expressions we see a term with a negative or fractional or zero index. It is important to understand what these indices mean.





There are two rules that help us understand their meaning:


� EMBED Equation.3  ���


� EMBED Equation.3  ���








We can write a-2 a different way, by choosing two numbers, say 4 and 6, that differ by two.


� EMBED Equation.3  ���


That is 


� EMBED Equation.3  ���





We could repeat the same process for a-3, a-1, etc.


In general 


� EMBED Equation.3  ���





Examples.


Express the following as fractions without negative indices� EMBED Equation.3  ���


� EMBED Equation.3  ��� Note the size of the index remains the same but the term becomes the denominator of a fraction.


� EMBED Equation.3  ���


� EMBED Equation.3  ��� Note that to avoid mistakes each term is dealt with separately and then multiplication of fractions is used.





Exercise.


Express without negative indices and simplify the following: 


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: � EMBED Equation.3  ���





We can write � EMBED Equation.3  ��� a different way, by choosing two numbers, say 3 and 3 that differ by zero.


� EMBED Equation.3  ���


Thus 


� EMBED Equation.3  ���





Examples.


Simplify � EMBED Equation.3  ���


� EMBED Equation.3  ���





Exercise.


Simplify the following:


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: 2r5, 1)





Before we can express fractional indices a different way, we need to remember what the square root of a term is. It is a term which when multiplied by itself gives the original term.


E.g. 2 is the square root of 4 since � EMBED Equation.3  ��� 


x is the square root of x2 since � EMBED Equation.3  ���


For any term t, it is clear that





� EMBED Equation.3  ���





In the same way the cube root of a term is the term that can be multiplied by itself three times to obtain the original term.





� EMBED Equation.3  ���





We can express � EMBED Equation.3  ���a different way.





� EMBED Equation.3  ���


So � EMBED Equation.3  ��� when multiplied by itself gives x. 


In other words


� EMBED Equation.3  ���





We can express � EMBED Equation.3  ��� a different way.





� EMBED Equation.3  ���


So � EMBED Equation.3  ��� when multiplied by itself and itself again gives x.


In other words


� EMBED Equation.3  ���








In general


� EMBED Equation.3  ���





Examples.


Express without fractional indices and simplify � EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���(Notice that we are using the rule � EMBED Equation.3  ��� here.)


� EMBED Equation.3  ���





Exercise.


Simplify and express the following without fractional indices.


� EMBED Equation.3  ���


� EMBED Equation.3  ���.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: � EMBED Equation.3  ���





To avoid confusion, when we are asked to simplify expressions with fractional indices we should 


First simplify using the rules of indices.


Then write the simplified form without fractional indices.








C. Leech, Coventry University, June 2000.
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