


•integration, is a tool for calculating much more than 

areas and volumes.  

•The integral has many applications in statistics,  

economics, the sciences, and engineering.  

•It allows us to calculate quantities ranging from 

probabilities and averages to energy consumption 

and the forces against a dam’s floodgates. 

•The idea behind integration is that we can effectively 

compute many quantities by breaking them into small 

pieces, and then summing the contributions from 

each small part.  

•We develop the theory of the integral in the setting of 

area, where it most clearly reveals its nature. 











































r + 1 = u 

dr = du 

















































Find the total areas of the shaded regions 














