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The Integral Test  

Case 1: When the integral (gray area) converges, so does the left sum. 

 

Case 2: When the integral (gray area) diverges, so does the right sum. 
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Ex1: Using the integral test, show (again) that the “Harmonic Series” 
1

1
n n

∞

=
∑ diverges. 

 

 

 

 

 

 

 

 

 

THE LIST: (1.) The geometric series converges when 1r < .  (2.) The harmonic series diverges.  (3.) 

Telescoping series.  (4.) The integral test. 
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Ex2: Show that the series 
1 2 5n

n
n

∞

=

−
+∑ diverges. 

 

 

 

 

THE LIST: (1.) The geometric series converges when 1r < .  (2.) The harmonic series diverges.  (3.) 

Telescoping series.  (4.) The integral test.  (5.) The test for divergence. 

One simple but powerful application of the integral test is what we call the p-series.  This will be a 
powerful tool for us in the next section when we learn about comparison tests. 

 p-series 

p-series are series of the form  
1

1
p

n n

∞

=
∑  In which p is a fixed number.  
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Ex3: Do the following series converge or diverge? 

a) 5
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b) Repeat the same example using the integral test: 5
1
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c) 
5
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THE LIST: (1.) The geometric series converges when 1r < .  (2.) The harmonic series diverges.  (3.) 

Telescoping series.  (4.) The integral test.  (5.) The test for divergence. (6.) The p-series converges for 

1p > . 

The last item in this section is our first error bounding technique.  It is computationally convenient to 
approximate infinite series with partial sums.  But when approximating, it is important to know the 
worst case scenario (maximum error).  One way to do this is to bound the remainder using an 
improper integral. 

 

For example, we can use this technique to show that we need 1000n >  terms to guarantee that 
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