Math 121





Name: ____________________

Nov. 17, 2006

Exam 3 (Sec. 3.6 – 4.5)

1.  (10 pts)  (a)  State the chain rule in Newton’s notation. 
(b)  Give an example of the chain rule “in action.”  Specify a function 
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2.  (10 pts)  A cubic function is a polynomial of degree 3; that is, it has the form 
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  Use calculus to clearly demonstrate that every cubic function has exactly one inflection point, and find its x-coordinate in terms of a, b, and c.
3.  (10 pts)  (a)  Define algebraically what it means for a function f to have an absolute maximum value M at x = c.  
(b)  Under what conditions can we be sure an absolute maximum and minimum will exist?
4.  (5 pts)  Consider 
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.  Is f even?  ______  Odd?  ______  Periodic?  ______

5.  (10 pts)  (a)  Define algebraically what it means for a function f to have a local maximum value M at x = c.   
(b)  Use calculus (not your calculator) to find all the local extreme points (maxes and mins, both coordinates) for the function 
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.  Show your work clearly.
6.  (10 pts)  A baseball diamond is a square with side 90 ft.  A batter hits the ball and runs toward first base with a speed of 24 ft/s.  At what rate is his distance from second base decreasing when he is halfway to first base?  (Include units on your answer.)
7.  (5 pts)  Suppose 
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8.  (5 pts)  Find the (exact) limit, or explain why it does not exist:  
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9.  (10 pts)  The following figure shows the graphs of four functions.  One is the position function of a car moving along a straight path, one is the velocity of the car, one is its acceleration, and one is its jerk.  Identify each curve by clearly labeling its graph with “s” (position), “v” (velocity), “a” (acceleration), or “j” (jerk).
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10.  (5 pts)  Find a formula for a function f that has vertical asymptotes 
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, and horizontal asymptote 
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11.  (10 pts)  Use implicit differentiation to find an equation of the tangent line to the curve 
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.  Show your work clearly. 
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