LESSON 7  INTEGRATION BY PARTS
Let  u and  v  be differentiable functions of  x and consider the differential 
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The equation 
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 is the formula for evaluating an integral by the technique of integration called Integration by Parts.  To use this formula on an integral, you must identify the function  u and the differential  dv.

Example  Evaluate  
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COMMENT:  It appears that the constant of integration C that was involved in integrating the differential  dv  in order to obtain the function  v  was not needed for the example above.  Let’s see if this is true in general.
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Answer:  
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COMMENT:  Thus, when we integrate the differential  dv  in order to obtain the function  v, we do not need to include a constant of integration.  This will simplify our work.

When applying the technique of Integration by Parts, it is helpful to know the following integral formulas, where  k  is a constant:
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Examples  Evaluate the following integrals.

1.
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There are two ways to apply the Integration by Parts technique to evaluate a definite integral.  The first way is to apply the technique to the indefinite integral in order to obtain all the antiderivatives of the integrand.  Then evaluate the definite integral using the Fundamental Theorem of Calculus with one on these antiderivatives.  This way is preferable if you have to apply the Integration by Parts technique more than one time.  The second way is to work with the definite integral and keep the limits of integration in the work.


Using the first method, consider the indefinite integral 
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Now, that we have all the antiderivatives of the integrand 
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Using the second method, consider the definite integral 
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First, we will apply the Integration by Parts technique to evaluate the indefinite integral  
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Now, apply the Integration by Parts technique again in order to evaluate the indefinite integral  
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Thus, we have that
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Now, that we have all the antiderivatives of the integrand 
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NOTE:  There is a faster way to apply the Integration by Parts technique to

evaluate the indefinite integral 
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Now, apply the Integration by Parts technique again in order to evaluate the indefinite integral  
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Thus, we have that
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Thus, we have that 
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Notice that the indefinite integral  
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First, we will apply the Integration by Parts technique to evaluate the indefinite integral  
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Now, that we have all the antiderivatives of the integrand 
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The indefinite integral  
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Thus, we have that 
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Let return to Example 5, where we applied the Integration by Parts technique two times on the indefinite integral  
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NOTE:  You are NOT allowed to use this table method for one application of the Integration by Parts technique.
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Thus, we have that 
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Notice that the indefinite integral  
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Since 
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.  Now, dividing both sides of this equation by 2, we obtain that
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