Exponential and logarithm functions: differentiation, integration and series for ex .





We use the letter e to stand for the number 2.71828.... , an irrational number (like ( and (2); �e is used as the base of natural logarithms: we write lnx for logex, the logarithm of x to base e. 


The exponential function (ex ) and lnx are programmed into your calculator.


If � EMBED Equation.2  ���  then � EMBED Equation.2  ���;      	� EMBED Equation.2  ���.


If y = lnx  then � EMBED Equation.2  ���; 	� EMBED Equation.2  ���. If you know x is positive you may write� EMBED Equation.2  ���.


The series for  ex  is  � EMBED Equation.2  ���. 


	(Check that differentiating the series term by term results in the original series.)





Examples


� EMBED Equation.2  ��� 	Uses chain rule with u = 3x.


� EMBED Equation.2  ��� 	Uses chain rule with u = –x.


� EMBED Equation.2  ���	Uses product and  chain rules.


� EMBED Equation.2  ���	Uses quotient and chain rules.�


Chain rule: � EMBED Equation.2  ���.





Product rule: 


	� EMBED Equation.2  ���.





Quotient rule: 


	� EMBED Equation.2  ���.


Examples 5 and 7 below use the technique “integration by substutution”.


� EMBED Equation.2  ����


� EMBED Equation.2  ����


� EMBED Equation.2  ���
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