Math 108, Spring 2009
Review for Test 3
1. Consider the functions 
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. For each function, do the following:
a) Identify all critical points (both coordinates).  
b) Identify the intervals of increase and decrease.  Be sure to take into account discontinuities, if any.
c) Classify your critical points as relative maxima, minima, or neither. 

2. Consider the function 
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a) Identify all critical values of 
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b) Identify the intervals of increase and decrease of 
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c) Classify your critical values as relative maxima or relative minima.

d) Find the absolute maximum and absolute minimum of 
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 on the interval 
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.  Be sure to show your reasoning.

3. Find the absolute maximum and absolute minimum (if any) of the function 
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.  (Be certain to give both coordinates of the points you find.)

4. Suppose that t years after its founding in 1990, a certain national organization had a membership of 
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.  
a) In what year between 1990 and 2003 was the membership of the organization the largest?  
b) What was the membership at that time?  
c) In what year between 1990 and 2003 was the membership the smallest?  
d) What was the membership in that year?

5. Let 
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 be the price per unit at which x thousand units of a certain commodity will be sold, and let 
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 be the revenue obtained from the sale of the x thousand units.  
a) Find the Marginal Revenue 
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b) For what level of production is the revenue maximized? 

c) If the cost to produce each unit is $3.50 per unit, find the profit function 
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, where 
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 is the total cost to produce x thousand units.
d) For what level of production is profit maximized?

6. A company determines that if x thousand dollars are spent on advertising a certain product, then S(x) units of the product will be sold, where:
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a) How many units will be sold if nothing is spent for advertising?

b) How much should be spent on advertising to maximize sales? 
c) What is the maximum sales level?
7. A bookstore has been offering a special commemorative book at a price of $15 per book, and at that price, has been selling 24 books per month.  The bookstore is planning to reduce the price to stimulate sales and estimates that for each $1 reduction in price, 8 more books will be sold each month.  

a) Find the linear demand function that models the facts above.  Express the demand (D(p)) for the book as a function of the price p at which the book is sold.

b) Express the total revenue which the bookstore will receive as a result of the sales of the commemorative book as a function of the price p of the books.

     The bookstore can obtain the book from the publisher at a cost of $6 per book. 

c) Express the total profit which the bookstore can make on the sale of the books as a function of the price p of the books.

d) Use calculus to determine the price at which the books should be sold to generate the greatest profit?  _______ What will the store’s total profit be at that price?

e) How do you know that profit is maximized at that point?

8. A postal clerk comes to work at 7 a.m., and t hours later has sorted approximately 
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letters.  

a) At what time during the period from 7 a.m. to noon is the clerk performing at peak efficiency?

b) At what rate (letters per hour) is he sorting letters at that time?

9. 
[image: image20.wmf]12

2

3

2

2

=

+

y

x

   (use implicit or explicit differentiation)  
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10. 
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  (use implicit differentiation)
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