IB Math 3:  Integral Test And P-Series



Name: _____________ Period: _______

Part I:  Consider 
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	1.  Set up the area under the curve, 
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 using sigma notation and left rectangle as shown.
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	2.  Set up the area under the curve, 
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 using sigma notation and right rectangle as shown.
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3.  Express the exact area under the curve, 
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4. Compare the areas of circumscribed rectangles from (1), inscribed rectangles from (2), and the exact area from (3) by filling up the boxes.
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5. Assume the infinite sum, 
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, of the area from (1) converges to S.  What can you conclude for the infinite sum of the area from (2)?  Consequently, what can you conclude for the area of 
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6.  Assume the infinite sum, 
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, of the area from (1) diverges to 
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.  What can you conclude for the infinite sum of the area from (2)?  Consequently, what can you conclude for the area of 
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Part II:  Integral Test for Infinite Series:
When Infinite Series such as 
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is test for its convergence with improper integral, 
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, is called ‘Integral Test’.  The following is the summary of integral test.  
	If 
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where f(x) is a positive, continuous, and decreasing function of x for 
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for some number N,

then 
[image: image23.wmf]1

k

k

a

¥

=

å

 and 
[image: image24.wmf]1

()

fxdx

¥

ò

either both converge or both diverge.
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 :  Diverges
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:  Converges

Example)  Test the series 
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 for convergence.

Notes:  
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 is known as Harmonic Series (Vibrating String)
Solution:




Part II:  Consider P-Series: 
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1. Evaluate the followings improper integrals and determine if the similar infinite series converge or diverge.  

	a.  
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Does 
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 converge or diverge?  Explain.
	b. 
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Does 
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 converge or diverge?  Explain. 

	c.  
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Does 
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 converge or diverge?  Explain.

	d.  
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Does 
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 converge or diverge?  Explain. 



2.  Evaluate  
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3. If 
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 converge?   What if 
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4.  Now, what can you say about  P-Series, 
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?  Determine the values of P for convergence and for divergence.  
Convergence of P-Series:

If 
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Part III:  Determine if the following series converges or diverges. Support your answer by integral test .
	(a) 
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	(b) 
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