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A.  Swash Buckles


EF Enterprises produces swash buckles (Q) using only labor (L).    Let AP(L) and MP(L) represent EF's average and marginal products of labor at quantity L.   Fill in the blanks in the following table.

                                                     Units of Labor

                                    ------------------------------------------

                                        3         4          5          6          7




------
------
------
------
------

 1.   Q  =                       150      180        200   210      210         




------
------
------
------
------

 2.   AP(L)  =                50        45        40        35        35



------
------
------
------
------

 3.   MP(L)  =                        30      20        10          0



     -------   -------   -------   -------




    

B.  Apples


The production function for apples on the Eris Island is Q = 4L1/2T1/2, where Q is the quantity of apples produced, L is the quantity of labor, and T is the quantity of land.   This is an example of a Cobb-Douglas production function.  (See Appendix for a brief review of exponents.)

 4.   Plot the isoquants for Q = 40 and Q = 80 in Figure A.
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 5.   In 1982, farmers on Eris devoted 900 square miles to apple production.  Write 

       the equation for the average product of labor as a function of  L in that year.

                                                                                 AP(L)  =    ____120L-1/2__________

 6.   The associated marginal product of labor function is MP(L)  =  60L-1/2.  (This was 

        obtained by taking the first derivative of the production function with respect to L at 

        T = 900.)   Plot the AP(L) and MP(L) functions in Figure B.
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                                                                   C.  Assorted Production Functions


Listed below are five production functions showing output (Q) as a function of labor (L) and capital (K).  In each case, determine whether the production process exhibits increasing (I), decreasing (D), or constant (C) returns to scale and then whether it exhibits increasing (I), decreasing (D), or constant (C) returns to labor.   Indicate your choices under the appropriate columns.  Remember that returns to scale calculations require that both factors change by the same proportion, while returns to labor calculations require that L change with K held constant.  The first one is done for you.






Returns to Scale
Returns to Labor






-------------------
--------------------

                                                                       C                                  C


       Q = 5K + 23L


_____________
______________

 7.   Q = 5K2 + 2L2

            _____I________
_____I_________

 8.   Q = 6K1/2L1/2


_____C________
_____D_______

 9.   Q = 10KL1/2


_____I________
_____D_______

10.  Q = K + 7L + 5 

            _____D________ 
_____C_______

D.  Manna


Heavenly Hostess, Ltd. produces manna (low-fat and regular) for sale over the internet using two ingredients, milk and honey.  The entries in the table show how the company's daily output (measured in tons) varies with the quantities of the inputs. 

	
	
	
	
	       Milk (tons)
	
	

	
	
	
	
	
	
	
	

	
	
	
	      0
	      1
	      2
	      3
	

	
	
	
	-----------
	-----------
	-----------
	-----------
	

	
	
	             |
	
	
	
	
	

	
	
	    0       |
	    0.0
	     0.0
	     0.0
	     0.0
	

	
	
	             |
	
	
	
	
	

	
	
	    1       |
	    0.0
	     0.8
	     1.2
	     1.4
	

	     Honey   (tons)
	             |
	
	
	
	
	

	               
	    2       |
	    0.0
	     1.2
	     1.8
	     2.2
	

	
	
	             |
	
	
	
	
	

	
	
	    3       |
	    0.0
	     1.4
	     2.2
	     2.8
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


11.  Does manna production exhibit increasing, decreasing, or constant  

       returns to milk?                                                                                    __Decreasing_   

12.  Explain your previous answer using numbers from the table. ___________________

       _____Hold honey constant at 1 ton.  Now add more milk.  The first ton of milk increases output .8 units.  The next ton of milk increases output by 1.2 - .8 = .4.  Now add another ton of milk. Output increases again, 1.4 – 1.2 = .2, a smaller number.  With each additional ton of milk the marginal product of milk is decreasing.
13.  Does manna production exhibit increasing, decreasing, or constant 

       returns to scale?                                                                                  __Increasing_

14.  Explain your previous answer using numbers from the table.

       ____When you combine 1 ton of honey and 1 ton of milk you get .8 units of manna.  Now double the inputs to 2 tons each.  Output increases to 1.8, which is more than double what you obtained with the lower amounts of inputs. 
E.  Miscellaneous

15.  The Lake Isle of Innisfree produces two goods, beans (B) and honey (H), using 

       only labor (L).  It takes 2 units of labor to produce a pound of beans and 5 units of 

       labor to produce a gallon of honey.  If L = 500, plot Innisfree’s production 

       possibilities frontier in Figure C.  (Hint:  A production possibilities frontier is a 

       relationship showing all alternative combinations of goods that can be produced if 

       resources are fully utilized.  B goes on one axis and H on the other.)

Figure C
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16.  Pomerania produces two goods, kibbles (K) and bits (B), using two factors of

       production,  labor (L) and machines (M).   The production functions (recipes!)

       for the goods are as follows:


Kibbles:
1 unit of labor and 3 machines to make one box of kibbles             



Bits:
    
2  units of labor and 1 machine to make one carton of bits.

       Plot in Figure D the kibbles isoquants for K = 8, 16, and 24.  (Hint:  L and M are    

       not perfect substitutes so the isoquants are not linear.)
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17.  In Figure E, plot the Pomeranian production possibilities frontier given that

       L = M = 100.   (Hint:  First assume there is an infinite supply of labor, then that 

       there is an infinite supply of machines.  Your final graph will be a combination of 

       these two cases.)                     
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a. To get this figure assume that machines are in unlimited supply.  Considering only 100 units of labor, what is the greatest number of Kibbles you could produce?  Again, considering only 100 units of labor, what is the greatest number of Bits that you could produce?  Draw a line between these two points.
Now assume that labor is in unlimited supply. Considering only 100 units of machines, what is the greatest number of Kibbles you could produce?  Again, considering only 100 machines, what is the greatest number of Bits you could produce?  Connect the two points.

b. Plot the greatest number of Kibbles you could produce given your endowments of machines and labor.  Suppose you reduce your Kibbles production by one unit, how many Bits could you produce? Plot this point and join the two points you have by a long straight line.  Now plot the greatest amount of Bits you could produce given your endowment of machines and labor.  Suppose you reduced Bits production by one unit, how many Kibbles could you now produce?  Plot the new point, connect the two that you have with a long straight line.

18.  At what point on the frontier are all of Pomerania's resources being used?

            

K =
__20________
B = 
___40________

a. You could get this pair of points by solving the two equations implied by the above figure for the two unknowns.

b. You have two "budget constraints".  One of them says that you have 100 units of labor and the other says that you have 100 machines.  Each Kibble uses 1 unit of labor and each Bits uses 2 units of labor.  Therefore 100 = K + 2B.  Each Kibble uses 3 machines and each Bit uses 1 machine. Therefore 100 = 3K + B.  Now you have two equations in two unknowns that can be solved the quantities of K and B that use all of the available resources. 
F.  True or False


Choose the best response in each case.  Please note that your work in earlier sections may help you formulate answers to these questions.

19.  A production function that exhibits diminishing returns to all factors  

       cannot at the same time exhibit constant returns to scale.                     __False_____

20.  An isoquant is analogous to an indifference curve in the theory of the 

       consumer.                                                                                                True_______

21.  The law of diminishing marginal returns applies in cases where there 

        is a proportionate change in all inputs.                                                  __False_____

22.  When the average product curve is falling, marginal product must be 

       less than average product.                                                                       ___True____

23.   Average product of labor is the same thing as labor productivity.        _True______

24.  If there were universal constant returns to scale (and universal knowledge), all goods

       and services could be produced in the household with no resulting decline in 

       aggregate output (as measured, say, by GDP).   

                                                                                                                        ___True___
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