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Concepts addressed:   
Relate the derivative of a function to a limit and to the slope of a curve. 

 

Textbooks and other Learning Materials: Prof. E. McSquared’s Calculus Primer, the Expanded 
Intergalactic Version! by Swann and Johnson, W. H. Freeman & Co.  
 

Thomas’ Calculus, Early Transcendentals 11th Edition by Weir, Hass, and Giordano, Pearson, 
Addison Wesley.   
 

Chapter(s) to review for this concept:  Chapter 3.1 in both texts and also Chapter 3.9 in Thomas. 
 

• The derivative is defined in a variety of ways, depending on the text and also depending 
on whether we are talking about the number that is the derivative at a point or whether we 
mean the derivative as a function.   With that in mind, here are four definitions of the de-
rivative: 

 
The Derivative is: 
 
1. Found by first computing the “tangent hunting function”  
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2. The derivative of the function f(x) with respect to the variable x is the 

function f’ whose value at x is 
0

( ) ('( ) lim
h

)f x h f xf x
h→

+ −
= .  (Thomas) 

3. Alternative formula: ( ) ( )'( ) lim
z x

f z f xf x
z x→

−
=

−
.  (Thomas) 

4. Traditional formula:
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• The Primer finds derivatives rigorously using the epsilon, delta notation to determine the 
true limit of the quotient(s) above.  Thomas takes the more “Newtonian” approach of 
merely setting “vanishingly small” quantities to zero.  Students must know that the scru-
pulous methodology of the Primer exists but should practice finding derivatives by the 
Thomas approach (through problems 11-18 on Page 137) since that is more the norm.  

 

• That the derivative at a point yields the slope of a curve at a point will be known to all 
students of the elementary calculus.  However they may still have difficulties actually 
drawing a picture that relates slopes to derivatives.  They should turn to Figure 2.71 on 
page 133 of the 11th edition of Thomas.  It may be the most common diagram in all of the 
calculus.   
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