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3. Continuity and derivatives 
 
 
Continuous functions 
 

Continuity of functions at a single point x = c 
 

 
 

 
 
 
Intuitively, f(x) is continuous at  x = a  if the graph of  f  does not break at  
x = a  and does not have a “hole” (i.e., undefined function value) at this 
point. 
 
If  f  is not continuous at x = a (i.e., if the graph of f does break or has a 
“hole” there), then x = a is a discontinuity of f. 
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Continuity of a function on an interval 
 
f  is continuous on some open interval (a, b) or (–∞, +∞) if  f  is 
continuous at each  x = c  in the interval. 
(Two-sided limits are possible here at each c in the interval.) 
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Differentiation 
 

 
 
 

 



245 

 

 
 

 
 

 
 



246 

 

 
Example: 
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Other example: Let us check that the tangent slope of f(x) = mx + b 
is  m  everywhere. 
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Special case: 
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and                           (f ° g)’ (x) = f ’ (g(x)) ⋅ g’(x). 
 
 
 
Exercise:  Find f ’ (x): 
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Derivatives of trigonometric functions 
 
  [sin x]’ = cos x 
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Derivative of general exponential function: 
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