
University:  Dakota Wesleyan University 
 

Course: MATH 220 Calculus I, II 
 
 

Concepts addressed:   
Calculate the area of regions in the plane; calculate the volume of solids formed by rotating plane 
figures about a line. 

 

Textbooks and other Learning Materials: Thomas’ Calculus, Early Transcendentals 11th Edition 
by Weir, Hass, and Giordano, Pearson, Addison Wesley.  Calculus Lite 2nd Edition by Frank 
Morgan, AK Peters.   
 

Chapter(s) to review:  5.6, 6.1, and 6.2 in Thomas and Chapters 17 and 22 in Morgan. 
 

• The plane area that is easiest to find by the techniques of calculus is usually one that lies 
between a function’s curve and the x-axis; this assumes that the function is continuous 
and lies entirely above the x-axis.  In case the area from point a on the x-axis to point b 

on the x-axis is: ( )
b

a

f x dx∫ . 

 

• If the function dips below the x-axis, then the integral must be divided into two integrals 
at the x-axis crossing point.  The area below the axis will have a negative sign; this must 
be reversed and positive and negative areas must be added.  

 

• For two continuous functions where f(x) > g(x) everywhere throughout x = a to x = b, we 

can find the area through the integral [ ( ) ( )]
b

a

f x g x dx−∫ .  Sometimes we may have to find 

the area between intersecting curves.  In that case, it may be necessary to set the two 
functions equal to each other so as to determine points a and b.  A picture may also be 
necessary to determine which function is “on top”. 

 

• Revolving a function about the x-axis yields a solid of revolution.  Its volume can be 
found by stacking imaginary disks in the horizontal direction – much like a child’s toy.  
Each disk will have an incremental volume ∆V equal to πr2dx where r, in the simplest 
case, is the value of the function.  Crudely, we have Volume = Σ disks = Σ πr2dx = Σ 

πf2dx.  Exactly, we have V = 2 ( )
a

b

f x dxπ∫ .   

• There are many variations on this theme: Rotating two intersecting functions about the x-
axis can produce the walls of a vase.  In that case we may replace the disks with washers.  
Or the functions can be rotated about the y-axis in which case, we must replace x with y 
in the above volume formula. 

 

• The “shell method” finds volumes of revolution by nesting imaginary cans where the 
volume of each can is ∆V = 2π ⋅ average can radius ⋅ can height ⋅ thickness.  This yields 

the shell formula: V = .  See Thomas for how this formula may be 

applied.  
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