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 You may use a scientific calculator that does not have programming or graphing capabilities. NO 

borrowing calculators. 

 NO talking or looking around during the examination. 

 NO mobile phones. If your mobile is seen or heard, your exam will be taken immediately. 

 Show all your work and be organized. 

 You may use the back of the pages for extra space, but be sure to indicate that on the page with the 

problem. 
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Q.1 (6 points) Given the function 
43 )12(),(  xyxyxf  find the partial derivatives xxf  and .xyf  

 

 

 

 

 

 

 

 

 

 

Q.2 (10 points) Find the following integrals: 

 

a) dxe
xx

x
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b)   dxxxx 663 32   

 

 

 

 

 

 

 

c)   dxex x)1( 2
 

 

 

 

 

 

 

 

 

 

 

Q.3 (6 points) Consider the function .104)( 34  xxxf   Determine the intervals f where is concave 

up or concave down. Indicate the inflection points. 
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Q.4 (6 points) Find the derivatives of the following functions: 

 

a) 
32 3xy x e  

 

 

b)  
 2ln 5 3

2
x x

f x


   

 

 

 

 

 

 

 

 

Q.5 (4  points)  Use implicit differentiation to find y   for 
2 2x y y   

 

 

 

 

 

 

 

 

Q.6 (4  points) Find the x value where the graph of   23 12f x x x  has a horizontal tangent line. 

 

 

 

 

 

Q.7 (6 points) A manufacturer estimates that when x units of a commodity are produced, the total cost will be 

  21
3 67

4
C x x x    dollars, and that all x units will be sold when the price    

1
45

5
p x x   dollars per 

unit. 

 

a) Find the marginal cost and marginal revenue of producing and selling the 4th unit. 

 

 

 

 

 

 

 

 

b) What is the actual revenue of producing the 4th unit? 
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Q.8 (6 points) Find all vertical and horizontal of the function .
43

5
)(

2

2




xx

x
xh  

 

 

 

 

 

 

 

 

Q.9 (10  points)  Suppose that at a certain factory, output is given by the Cobb-Douglas production function

  0.15 0.85, 20Q K L K L units, where K is the capital investment measured in units of $1,000 and L the size of 

the labor force measured in worker-hours:  

 

a) Compute the output if the capital investment is $56,500 and the size labor force is 600 worker hours.   

 

 

 

 

 

b) Find the marginal productivity of capital when the capital investment is $120,000 and the size of 

the labor force is 800 worker hours.   

 

 

 

 

 

 

 

 

c) Find the marginal productivity of labor when the capital investment is $120,000 and the size of the 

labor force is 800 worker hours. 

 

 

 

 

 

 

 

 

d) Should the manufacturer consider adding a unit of capital or a unit of labor to increase output more 

rapidly? Explain your answer. 
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Q.10 (5 points) Find the equation of the tangent line to  the curve xxxf ln)(   at .ex   

 

 

 

 

Q.11 (5 points) Find the area of the region bounded by the curves xxxf 2)( 2   and .4)( 2  xxg  

 

 

 

 

 

 

Q.12 (6  points) For the function ,5662)( 23  ttttf determine all critical points and classify them as  

relative maximum, relative minimum or neither. Indicate intervals of increase and decrease. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Q.13 (6 points) The marginal revenue derived from producing q units of a commodity is

  24 1.2R q q q    dollars per unit. If the revenue derived from producing 20 units is $30000, find the 

revenue function. How much revenue should be expected from 40 units? 

 

 


