3.3:  The Product and Quotient Rules and Higher Order Derivatives

A.  Theorem 2.8:  The Product Rule


The product of two differentiable functions f and g is itself differentiable.  Moreover, the derivative of fg is the first function times the derivative of the second, plus the second function times the derivative of the first.
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· Examples:  p143: 10, 13, 28, 42
B.  Theorem 2.9:  The Quotient Rule

      The quotient f/g of two differentiable functions f and g is itself differentiable at all values of x for which g(x) 
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0.  Moreover, the derivative of f/g is given by the denominator times the derivative of the numerator minus the numerator times the derivative of the denominator, all divided by the square of the denominator.
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Examples:  p143: 16, 18, 24
C.  Theorem 2.10:  Derivatives of Trigonometric Functions
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Examples: p143: 60
D.  Higher Order Derivatives
Just as you can obtain the velocity function by differentiating a position function, you can obtain an acceleration function by differentiating a velocity function.  Another way of looking at this is that you can obtain an acceleration function by differentiating a position function twice.  

The second derivative is an example of a higher-order derivative.  You can define derivatives of any positive integer order.  See page 142 for the possible notation for higher order derivatives.
If s(t) is the position function then

s’(t) = v(t)   


the velocity function

s’’(t) = v’(t) = a(t)   
the acceleration function

Examples:  83, 84

E.  Applications:  77
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