
Chapter 7:  

Techniques of Integration

Section 7.7: 

Approximate Integration



Approximate Integration

There are certain (definite) integrals whose value 

can not be found exactly
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Approximate Integration

Derive…



Approximate Integration

Ex 1:  Use the midpoint rule with  𝑛 = 4 to 

estimate  0
1
𝑒𝑥𝑑𝑥. Then find the error in your 

estimate 



Approximate Integration

Derive…



Approximate Integration

Ex 2:  Use the trapezoidal rule with  𝑛 = 5 to 

estimate  1
4

𝑥 𝑑𝑥 then find the error in your 

estimate.



Approximate Integration

Derive…



Approximate Integration

Ex 3:  Use Simpson’s rule with  𝑛 = 8 to 

estimate  0
𝜋
sin 𝑥 𝑑𝑥 then find the error in your 

estimate



Approximate Integration

Errors
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Approximate Integration

Errors



Approximate Integration

Ex 4:  

a) Use  𝑇8 to approximate  0
1
cos 𝑥2 𝑑𝑥

b) Estimate the error in using  𝑇8 to approximate  

0
1
cos 𝑥2 𝑑𝑥

c) How large does  𝑛 have to be so that  𝑇𝑛
approximates  0

1
cos 𝑥2 𝑑𝑥 to within 

0.0001?



Approximate Integration

Ex 5:  How large should  𝑛 be to guarantee that 

the Simpson’s Rule approximation to  0
1
𝑒𝑥

2
𝑑𝑥

is accurate to within 0.00001?


