
Math 131 Basic Rules for Derivatives

Assume that the variable for differentiation is x,  f′ ( x ) = d( f( x ) ) / dx.

0. The derivative of a constant is zero.

1. Constant times function rule ( c f( x ) )′ = c f ′ ( x ) for a constant c

2. Sum rule ( f( x ) + g( x ) )′ = f ′ ( x ) + g ′ ( x )

3. Difference rule ( f( x ) - g( x ) )′ = f ′ ( x ) - g ′ ( x )

4. Product rule ( f( x ) g( x ) )′ = f ′ ( x ) g( x ) + f( x ) g ′ ( x ) 

5. Quotient rule
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6. Chain rule ( f( g( x ) ) )′ =  f ′ ( g( x ) ) g ′ ( x )

7. Power rules     ( xp )′ = p xp – 1  for a constant p
( ( f( x ) )p )′ = p ( f( x ) )p – 1 f ′ ( x ) for a constant p

8. e rules ( ef( x ) )′ =  ef( x ) f ′ ( x )
( bf( x ) )′ =  ln( b ) bf( x ) f ′ ( x ) for a positive constant b

9. Logarithmic rules ( ln( f( x ) )′ = f ′ ( x ) / f( x )
( logb( f( x ) )′ = f′ ( x ) / ( ln( b ) f( x ) ) for a positive constant b

10. Trig rules ( sin( f ( x ) )′ = cos( f( x ) ) f ′ ( x )
( cos( f ( x ) )′ = −sin( f( x ) ) f ′ ( x )
( tan( f ( x ) )′ =  f ′ ( x ) / ( cos( f( x ) ) )2

11. Inverse trig rules ( arcsin( f( x ) )′ = f ′ ( x ) / ( 1 - ( f( x ) )2  )1/2

( arctan( f( x ) )′ = f ′ ( x ) / ( 1 + ( f( x ) )2  )


