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1. Given the function 3 2( ) 3 24f x x x x= − − , find the interval on which the function is increasing and the 
relative extrema of the function.          (2 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Discuss the concavity and find the inflection points of the function ( ) ( 4)xf x e x= + . (2 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Evaluate 
1

x

x

e dx
e+∫           (2 points) 

 
 
 
 



 

4. Given the total cost function 
2

5 2
50
qC q= + + , find the average cost and then find the level of 

production, q, at which the average cost is minimum.     (2 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Use differentials to approximate 4.1        (2 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Find the area bounded by 2 2y x= −  and y x= .      (2 points) 
 



 
7. Find the absolute extrema of 4 6( ) 3f x x x= −  on [-1,2].     (2 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Evaluate 
1

ln
e

x d x∫           (2 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. If 1( ) 3, (1) 0f x f
x

′ = + = , find 2( )f e .       (2 points) 

 
 
 
 
 
 
 
 
 
 



 
10. A rectangular fence is to be made from a 100 meter wire. Find the dimensions of the rectangle of 

maximum area.          (2.5 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11. Sketch a graph of ( )f x  that has the following properties     (3.5 points) 
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