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CHAIN RULE 
 
 If y = f(u) and u = g(x), define the composite function y = h(x) = f[g(x)]. 
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IMPLICIT DIFFERENTIATION 
 
 Think of y as y(x).  That is, since y is a function of x, but it is not explicitly 

 given, we simply write 
d
dx

y x y( ) = ′  to indicate its derivative. 
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RELATED RATES 
 
 Think of x and y (or any other variables) as functions of t.  Then,  
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 For example, if the radius of a balloon is 3 cm and it is growing at 1 cm/sec then its volume 
 is growing at  4 3 1 362 3π π( )( ) / sec= cm
 

  P x x x P x x( ) . & ( . &= − + − ⇒ = −100 20 01 20 0 22

 
 For example if x = 20 the profit P(20) = -100 + 400 – 40 = 260.  If x is increasing by 
 3 items per week, Note that & & ( . ( )) $48 /x and P week= = − • = • =3 20 0 2 20 3 16 3
 P(23)-P(20) = $307.10 - $260.00 = $47.10. 
  

 
 
 


