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Title: Introduction to Logarithms

Target: On completion of this worksheet you should understand the definition of a logarithm and the laws of logarithms and be able to use these to simplify expressions.
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There are three rules of logarithms that you need to know.  These are:





� EMBED Equation.3  ���


2.  � EMBED Equation.3  ���


3.  � EMBED Equation.3  ���





Examples


Express the following as a single logarithm:


     1.  log 3 7 + log 3 5 





log 3 7 + log 3 5 = log 3 (7 x 5)  (using rule 1)


		  = log 3 35





 log 2 16 + 3log 2 4 - log 2 8





log 2 16 + 3log 2 4 - log 2 8


= log 2 16 + log 2 43 - log 2 8   (using rule 3)


= log 2 16x43    


               8         	(using rules 1 and 2)


= log 2 128


This can be simplified further since 128 = 27 


so log 2 128 = 7





Express � EMBED Equation.3  ��� in terms of        � EMBED Equation.3  ��� and � EMBED Equation.3  ���





� EMBED Equation.3  ���


	         =� EMBED Equation.3  ���


	         =� EMBED Equation.3  ���


	         =� EMBED Equation.3  ���














A23





Exercise


Evaluate the following:


log 6 36


log 10 100


log 3 27 


log 4 64


log 9 3


log 32 2


log 8 (1/64)


log 49 (1/7)





(Answers: 2, 2, 3, 3, 1/2, 1/5, -2, -1/2 )





Note:	log a a = 1 since a = a1


	log a 1 = 0 since 1 = a0





Using this definition we can evaluate logarithms.





Examples


Evaluate the following:


log 2 16





We know that 16 = 24 so log 2 16 = 4





log 9 3 





We know that 3 = 9½ so log 9 3 = ½





log 5 (1/5)





We know that 1/5 = 5-1 so log 5 (1/5)= -1














Exercise


Write the following using logarithms:


49 = 72


81 = 34


5 = 25½


Write the following without using logarithms


log 2 32 = 5


log 27 3 = 1/3





(Answers: log 7 49 = 2, log 3 81 = 4,


log 25 5 = ½, 32 = 25, 3 = 271/3 )





Exercise. Solve the following:


5b – 25 = 3b - 11.


15 + 3x = 10 - 2x.


7 - 3x = 2 - x.


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: 7, -1, 2.5, 2, 4).





If there are brackets in the linear equation then we should expand the brackets and simplify before beginning to solve the equation. 


Example.





      � EMBED Equation.3  ���





A logarithm is an index.  We know that 





		8 = 23





2 is called the base and 3 is the index.


This can be rewritten as a logarithm (abbreviated to log)





		log 2 8 = 3





Notice where the 2 and the 3 are written.


We say “the log of 8 to the base 2 equals 3”


In general if


		x = ay  then  log a x = y


These are equivalent.





Examples


9 = 32 so log 3 9 = 2


125 = 53 so log 5 125 = 3


4 = 16½ so log 16 4 = ½





Fractions in linear equations can cause confusion. It is often helpful to multiply both sides of the equation by the denominator of the fraction (to get rid of the fractions), and then use brackets to avoid mistakes.


Examples.


1.


       � EMBED Equation.3  ��� 


2.


       � EMBED Equation.3  ���





Exercise. Solve the following equations.


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





(Answers: 50/17, 45, -5, -4, 36).





Exercise





Express the following as a single logarithm


1.  � EMBED Equation.3  ���


2.  � EMBED Equation.3  ���


3. � EMBED Equation.3  ���� EMBED Equation.3  ���


4.  � EMBED Equation.3  ���





Express the following in terms of  � EMBED Equation.3  ���, � EMBED Equation.3  ��� and � EMBED Equation.3  ���:





5.  � EMBED Equation.3  ���


6.  � EMBED Equation.3  ���


7.  � EMBED Equation.3  ���





(Answers:  � EMBED Equation.3  ���� EMBED Equation.3  ���� EMBED Equation.3  ���


� EMBED Equation.3  ���)
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