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MATH 220 Calculus II 
 
 

Concepts addressed:   
Use standard differentiation and integration techniques 
 
Textbooks and other Learning Materials: Thomas’ Calculus, Early Transcendentals 11th Edition 
by Weir, Hass, and Giordano, Pearson, Addison Wesley.   
 

Chapter(s) to review for this concept:  Chapters 3 and 8 Thomas. 
 
• Usually, differentiation is easier to perform than integration; some functions have no integral 

whatsoever; integration techniques often take considerable skill and some luck.  Every one of 
the differentiation techniques can be covered in an advanced high school course; it is impor-
tant that teachers know all of them.  But that is not quite true of integration.  For instance, the 
details of partial fractions are customarily reserved for college students – in particular those 
entering engineering – who will need them latter in their mathematical careers to solve dif-
ferential equations.  

 
• The various methods used to differentiate and integrate the common functions of calculus are 

given below in broad outline:   
 
 

 
 
1. Virtually any arithmetic combination of elementary functions (xn, 

ex, sin(x), cos(x), tan(x), their reciprocals and their inverses) can be 
differentiated through the sum, difference, product, and quotient 
rules.  Functions of functions require the chain rule.  Functions in 
which y is not stated as an explicit function of x may be differenti-
ated implicitly.  Should x and y depend on a third variable, for in-
stance, t, then the function may be differentiated parametrically.  

 
2. Basic integration is accomplished by the technique of substitution.  

Through it, one can often reduce the integral to an antiderivative 
that is known to yield an elementary function.  This, in essence, re-
verses the chain rule.  One can also reverse the product rule through 
integration by parts.  The most taxing of these reversal techniques is 
reduction by partial fractions in which a difficult fraction is decom-
posed into a sum of simpler fractions that yield to substitution.   

 
 
  

• Any comprehensive calculus book or even a good outline of calculus will cover these 
techniques and will provide copious worked-out problems and examples.   A multivariate 
course can extend these methods to three dimensions, though there is little call for such 
advanced work in most high school curricula.    


