
10.5 Derivatives: Numerical and Graphical Viewpoints 

Definition: The instantaneous rate of change of f(x) at x = a is defined as  
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The quantity Ŧ όŀύ is also called the derivative of f(x) at x = a. Finding the derivative is also known as 

differentiating f. The units of Ŧ όŀύ are the same as the units of the average rate of change: units of f per 

unit of x. 

If this limit does not exist, for whatever reason, we say that f is not differentiable at x = a, or Ŧ όŀύ does 

not exist. 

A tangent line to a circle is a line that touches the circle in just one point. A tangent line gives the circle 

"a glancing blow." For a smooth curve other than a circle, a tangent line may touch the curve at more 

than one point, or pass through it. However, all tangent lines have the following interesting property in 

common: If we focus on a small portion of the curve very close to the point P the curve will appear 

almost straight, and almost indistinguishable from the tangent line. 

 

 

 

 

 

Secants and Tangents 

The slope of the secant line through the points on the graph of f where x = a and x = a+h is given by the 

average rate of change, or difference quotient, secm =slope of secant = average rate of change =
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The slope of the tangent line through the point on the graph of f where x = a is given by the 

instantaneous rate of change, or derivative tanm =slope of tangent = derivative = 
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Notice that this is saying that the slope of the tangent line is a good way to estimate the derivative at a 

certain point graphically. 




