Bob Brown
Math 251   Calculus 1   Chapter 3, Section 3
4
CCBC Essex

The Product Rule
Theorem:  If f and g are differentiable functions, then 
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Exercise 1:  Use the Product Rule to determine the derivative function.
(i)  
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(ii)  
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(iii)  
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(iv)  
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(compare with Exercise 10 vii

  on p.7 of Handout 3.2)

The Quotient Rule
Theorem:  If f and g are differentiable functions for all values of x for which 
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Exercise 2:  Use the Quotient Rule to determine the derivative function.

(i)  
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(ii)  
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(iii)  y = tan(x)
Exercise 3:  Determine the equation of the line tangent to the graph of 
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at x = 2, and compare with the output from a TI-83.  Note that you must first graph the function and then utilize the DRAW application.
	[image: image11.png]



	[image: image12.png]PDINTS =T

Dzl
7lShaded




	[image: image13.png]> OOO0N00SON0EE+1.000_






Derivatives of Trigonometric Functions
So far, we have seen…

It is also true that…
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Exercise 4a:  Use the Quotient Rule to differentiate 
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Exercise 4b:  Rewrite 
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 in non-quotient form, and then differentiate.

Higher Order Derivatives
Exercise 5:  Let 
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.  Determine the following.

(i)  
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(iv)  
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Position, Velocity, and Acceleration Functions
Position function:

s(t)
Velocity function:

v(t) =

Acceleration function:

a(t) =
Applications
The position function (height), measured in feet, for free-falling objects above the surface of the Earth is given by 
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, where t is measured in seconds, 
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 is the initial velocity, and 
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 is the initial height.

Exercise 6:  A ball is thrown straight down from the top of a 500-foot building with an initial velocity of -48 feet per second.  Ignore air friction.

(i)  Write the position function:
s(t) =

(ii)  What is the velocity of the ball at the moment when the ball has fallen for three seconds?

(iii)  What is the acceleration of the ball at the moment when the ball has fallen for three seconds?

(iv)  What is the velocity of the ball at the moment when the ball has fallen 100 feet?
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