
Notes: Area Under a Curve-Riemann Sums 

Consider the graph below.  Since it is not a known geometric shape, how could we find the area under the curve 
between 0x =  and 6x =  ? 
 Method: Riemann Sums 

This is a method that allows us to ______________________ 

the area under the curve using a known geometric figure, 

specifically ________________. 

Using the diagram to the right, estimate the area under the curve 
using 3 equal-sized rectangles. 
 
To find the area of a rectangle you need a width and length: 

What is the width of each rectangle? 

 

What is the length of each rectangle?  Is there an issue for the 

length of the rectangle? 

Three Types of Riemann Sums 
Left Right Midpoint 

   



Notes: Area Under a Curve-Riemann Sums 

How to write out Riemann sums 

Use Right Riemann Sums to estimate the area under 
the curve between 1x =  and 5x =  using 4 equal 
subintervals 
 

Use Left Riemann Sums to estimate the area under 
the curve between 2x = −  and 7x =  using 3 equal 
subintervals 
 

Use Midpoint Riemann Sums to estimate the area under the curve of 2 5y x= +  between 0x =  and 8x =  
using 4 equal subintervals 
 

 
  



Notes: Area Under a Curve-Riemann Sums 

The function f  is continuous on the closed interval [ ]2,8  and has values that are given in the table below.  
Using 3 subdivisions, estimate the area under the curve on this interval using right-hand Riemann sums. 
 

x  2 5 8 11 
( )f x  10 30 40 20 

 

The rate at which water flows out of a pipe, in gallons per hour, is given by a function which has the values in 
the table below.  The table shows the rate as measured every 3 hours for a 24-hour period.  Use a midpoint 
Riemann sum with 4 subdivisions o equal length to approximate the area under the curve.  In what unit would 
the area be measured? 

t  (hours) ( )R t  (gallons per hour) 
0 9.6 
3 10.4 
6 10.8 
9 11.2 
12 11.4 
15 11.3 
18 10.7 
21 10.2 
24 9.6 

 
 
The data for the acceleration ( )a t  of a car from 0 to 6 seconds are given ion the table.  If the velocity at 0t =  
is 11 feet per second, the approximate value of the velocity at 6t =  , computed using a left-hand Riemann 
sum with three subintervals of equal length is… 

t  
(sec) 0 2 4 6 

( )a t  

2sec
ft 

 
 

 
5 2 8 3 

 
 

 
 



Notes: Area Under a Curve-Riemann Sums 

Riemann Sums-Overestimation vs. Underestimation 
Left or Right 

Riemann Concavity Increasing/Decreasing Over/Under Diagram 

Left 

Up Increasing  
 

 Decreasing  

Down Increasing  
 

 Decreasing  

Right 

Up Increasing  
 

 Decreasing  

Down Increasing  
 

 Decreasing  

 
How can we get better estimates of the area under the curve using Riemann Sums? 
 
 


