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11.4: Derivatives: Slope and Rates
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How do we define a tangent line?
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Slope of a line:  
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Let P = (c, f (c)) be a fixed point on the graph of 
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let 
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 be the slope of the secant line through P = (c, f (c)) and Q = (c+h, f (c+h)).  Then 
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Ex: Find the slope of the tangent line to the graph of the function at the given point. 
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Definition of the Derivative of a Function 
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The derivative of  f  at x is given by 
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provided the limit exists. For all x for which the above limit exists,  f '(x) is a function of x.  

Note: 
a) The process of finding the derivative of a function is called differentiation.

b) If the above limit exists at every on the open interval (a, b), then  f  is said to be 

          differentiable on the open interval (a, b).

c)  f  is not differentiable at which the graph of  f has a sharp corner, a hole, or a 


     vertical asymptote.

c) The slope m of the tangent line to the graph of  y = f (x) at 
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d)           of  f (x) evaluated at x=c, i.e. m = f '(c).
e) If  the above limit is either ∞ or -∞, then the graph of   f  has a vertical tangent line at x=c.   
Ex: Find the derivative of each of following function and then use it to find the slope and 
       the equation of the tangent line to the graph of the function at x = 3. 
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