8.2  Integration by Parts
Integration by parts is used to integrate a product, such as the product of an algebraic and a transcendental function:
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Product Rule:  
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If you integrate both sides,  uv =

Rearrange:

	Formula for Integration by Parts:  




Ex.  
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__________________________________________________________________________________________
Sometimes you have to repeat the process:

Ex.  
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A tabular approach is helpful with these “repeated” integration by parts problems:
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__________________________________________________________________________________________
If you have limits of integration, first integrate without them. 
Ex.  
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Ex.  
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	Homework: Worksheet 



8.5  Integration by Partial Fractions
Fractions which have a denominator that can be factored can be decomposed into a sum or difference of fractions.  

	1) Fractions which have a denominator that can be factored into distinct linear factors
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      Solving for  A  and  B  results in 
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Ex.  
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	Homework: Worksheet



Logistic Growth – 
In exponential growth (or decay), we assume that the rate of increase 

(or decrease) of a population at any time  t  is directly proportional to 

the population  P.  In other words, 
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  However, in many 

situations population growth levels off and approaches a limiting 


exponential

number  L (the carrying capacity) because of limited resources.  

In this situation the rate of increase (or decrease) is directly proportional 

to both  
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  This type of growth is called logistic growth.  

It is modeled by the differential equation  
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If we find 
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, we can find out an important fact about the time when 

     logistic

 P is growing the fastest.  We will do this in the example below.

Ex. 1 The population 
[image: image16.wmf](

)

Pt

 of fish in a lake satisfies the logistic differential equation
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, where  t  is measured in years, and 
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___________      (b) What is the range of the solution curve?  _________________

(c) For what values of  P is the solution curve increasing?  Decreasing?  Justify your answer.

(d)  For what values of  P is the solution curve concave up?  Concave down?  Justify your answer.

(e) Does the solution curve have an inflection point?  Justify your answer.

(f) Use the information you found to sketch the graph of 
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Ex. 2  The population 
[image: image21.wmf](

)

Pt

 of fish in a lake satisfies the logistic differential equation      
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, where  t  is measured in years, and 
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___________      (b) What is the range of the solution curve?  _________________

(c) For what values of  P is the solution curve increasing?  Decreasing?  Justify your answer.

(d)  For what values of  P is the solution curve concave up?  Concave down?  Justify your answer.

(e) Does the solution curve have an inflection point?  Justify your answer.

(f) Use the information you found to sketch the graph of 
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________________________________________________________________________________________
Ex. 3  The population 
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 of fish in a lake satisfies the logistic differential equation      
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___________      (b) What is the range of the solution curve?  _________________

(c) For what values of  P is the solution curve increasing?  Decreasing?  Justify your answer.

(d)  For what values of  P is the solution curve concave up?  Concave down?  Justify your answer.

(e) Does the solution curve have an inflection point?  Justify your answer.


(f) Use the information you found to sketch the graph of 
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	Homework:  Worksheet 1 on Logistic Growth 



8.7  Indeterminate Forms and L'Hopital's Rule
	L’Hopital’s Rule: If 
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 results in the indeterminate form  
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, provided that the latter limit exists or is infinite.


Ex. 
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Ex. 
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____________________________________________________________________________________________Sometimes the problem must first be converted into  
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Ex.  
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Ex.  
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	Homework:  Worksheet  on L’Hopital’s Rule and  


_1451836643.unknown

_1451836651.unknown

_1451836655.unknown

_1451836679.unknown

_1451836681.unknown

_1451836683.unknown

_1451836684.unknown

_1451836685.unknown

_1451836682.unknown

_1451836680.unknown

_1451836657.unknown

_1451836678.unknown

_1451836656.unknown

_1451836653.unknown

_1451836654.unknown

_1451836652.unknown

_1451836647.unknown

_1451836649.unknown

_1451836650.unknown

_1451836648.unknown

_1451836645.unknown

_1451836646.unknown

_1451836644.unknown

_1387738690.unknown

_1451836639.unknown

_1451836641.unknown

_1451836642.unknown

_1451836640.unknown

_1417351299.unknown

_1451835571.unknown

_1387739027.unknown

_1387735731.unknown

_1387735782.unknown

_1387738669.unknown

_1387735753.unknown

_1387735694.unknown

_1387735716.unknown

_1387735679.unknown

