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Note: Show all your work. No credits for answers not supported by work. 

Problem 1: (25 points) Consider the function 
3( ) 3y f x x x     

a. Find the critical numbers. 

 

b. Find intervals where the function is increasing and those where it is decreasing. 

 

c. Find the local maximum and minimum of the function. 

 

d. Discuss the concavity of the function and find the infection points. 

 

e. Sketch the graph of the function. Clearly indicate the critical numbers, extrema and inflection points. 

 

Problem 2: (10 points) Find all vertical and horizontal asymptotes of  
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Problem 3:  (10 points) The demand equation for a certain product is 
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   , where q is 

the number of units and p is the price per unit. At what value of q will there be a maximum revenue r? What 

is this maximum revenue? 

 

 

 

Problem 4: (10 points) Suppose that the profit (in reyal) of producing q units of a certain prodict is 
2300 3 400.p q q    Using differentials, find the approximate change in profit if the level of 

production changes from 90q   to 91q  . 

 

 

Problem 5:  (10 points) Find the area enclosed by the graphs of 
22y x  and y x .  

 

 

 

Problem 6: (35 points)  Evaluate the integrals: 
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