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Derivatives 
Definition and Notation 

If ( )y f x=  then the derivative is defined to be ( ) ( ) ( )
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If ( )y f x=  then all of the following are 
equivalent notations for the derivative. 

( ) ( )( ) ( )df dy df x y f x Df x
dx dx dx
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If ( )y f x= all of the following are equivalent 
notations for derivative evaluated at x a= . 

( ) ( )x a
x a x a
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Interpretation of the Derivative 

If ( )y f x=  then, 
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Related Rates 
Sketch picture and identify known/unknown quantities.  Write down equation relating quantities 
and differentiate with respect to t using implicit differentiation (i.e. add on a derivative every time 
you differentiate a function of t).  Plug in known quantities and solve for the unknown quantity. 
Ex. A 15 foot ladder is resting against a wall.  
The bottom is initially 10 ft away and is being 
pushed towards the wall at 1

4 ft/sec.  How fast 
is the top moving after 12 sec? 

 
x¢ is negative because x is decreasing. Using 
Pythagorean Theorem and differentiating, 

2 2 215 2 2 0x y x x y y¢ ¢+ = Þ + =  
After 12 sec we have ( )1
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