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Review of the Limit Definition of the Derivative
Write the limit definition of the derivative function:   
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Derivative of a Constant Multiple of a Function
Theorem:  If f is a differentiable function and if c is a constant, then
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We also use the notation 
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Exercise 1:  Prove this Theorem using the definition of the derivative.
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Exercise 2:  Verify the Theorem with a geometric example.

	y = f(x)
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	Estimate the derivative at x = -2.

Estimate the derivative at x = 3.

	y = 4f(x)
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	Estimate the derivative at x = -2.

Estimate the derivative at x = 3.


Derivative of the Sum or Difference of Functions
Theorem:  If f and g are differentiable functions, then
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Exercise 3:  Prove the Difference Rule using the definition of the derivative.  (The proof for the Sum Rule is found on page 131 in the text.)
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Derivative of a Power Function (The Power Rule)
Def:  A power function is a function of the form


, where

Theorem:  The derivative function of 
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Note:  The proof and/or hints for a proof of the Power Rule for various conditions on n can be found on pages 128, 144, and 174 in the text.

Derivative of y = c and of y = x
	The derivative of the constant function f(x) = c is
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That is, 
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	The derivative of the constant function g(x) = x is
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That is, 
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	Use the Power Rule to show this fact.
     f(x) = c =
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	Use the Power Rule to show this fact.
     g(x) = x =
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	Use the limit definition to prove this fact.

	Use the limit definition to prove this fact.


Exercise 4:  Use the Power Rule to determine the derivative function.
(i)  
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(ii)  
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(iii)  
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(iv)  
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(v)  
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(vi)  
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(viii)  
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Derivative Functions of Polynomials and of Some Other Functions
We can now determine the derivative function of a function expressed (or expressable) as the sum or difference of power functions, including polynomials.

Exercise 5:  Determine the derivative function.

(i)  
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(ii)  
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(iii)  
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(iv)  
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Exercise 6:  Let f(x) = sin(x).  What is its derivative function?  To answer this question, consider the graph of this function on the interval 
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	Conclusion:  If f(x) = sin(x), then 
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Exercise 7:  Let g(x) = cos(x).  What is its derivative function?  To answer this question, consider the graph of this function on the interval 
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.  As we did in Handout 3.1, draw the tangent line at various points, estimate the slope, and sketch 
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	Conclusion:  If g(x) = cos(x), then 
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The Derivative of an Exponential Function
Exercise 8:  Consider 
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.  Write the limit definition of each of the following, and use the table feature of the TI to estimate the value of each limit to four decimal places.
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So,
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We recognize the decimal .6931 as an approximation of

We conclude that if 
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Note that the derivative function of 
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  .  Note that the derivative function of 
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.  The constant multiple, in this case, is
Recall:  If one function is a constant multiple times another function, then its graph is a vertical stretch or shrink (depending on whether the constant multiple is greater than 1 or less than 1) of the graph of the other function.

Question:  Is there an exponential function such that the constant multiple in the formula for the derivative function is 1?  That is to say, is there an exponential function that is equal to its derivative function?
Exercise 9:  Let 
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Derivative Function of an Exponential Function, 
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Case worth nothing:  
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(see p.159 in the text)
Exercise 10:  Determine the derivative function of each of the following functions.

(i)  
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