Proofs of the Laws of Logs Sheet 1
For this worksheet, I am using the term “index form” to refer to  
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 and “logarithmic form” to refer to the equivalent expression 
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Proof 1:

Let 
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. Rewrite both these expressions in index form:

Now multiply your two expressions together to get an expression for xy and use the laws of indices to simplify:

Rewrite your expression in logarithmic form:

Now use 
[image: image5.wmf]log

r

xp

=

 and 
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 to replace p and q.

You should have got:
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Proof 2:

Let 
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. Rewrite both these expressions in index form:

Now divide your two expressions together to get an expression for 
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 and use the laws of indices to simplify:

Rewrite your expression in logarithmic form:

Now use 
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 to replace p and q.

You should have got:
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Proofs of the Laws of Logs Sheet 2

Proof 3:
Let 
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. Rewrite this expression in index form:

Raise this expression to the power of n, and use your laws of indices to simplify:

Rewrite your expression in logarithmic form:

Now use 
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 to replace p.

You should have got:
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Proof 4:

Let 
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 and 
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. Rewrite all three expressions in index form:

Equate the two expressions for b to get an identity involving a, c, x and y :

Eliminate a  from this new expression by using your third index expression above to get an identity involving z, c, x and y:

Cancel c from both sides of this to get an identity linking x, y and z. Rearrange to make x the subject:

Now use 
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 and 
[image: image20.wmf]log

c

az

=

 to replace x, y and z
You should have got:
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