ECON 303

Spring 2002

Midterm 2 

Dr. Cary Deck

This exam consists of 17 multiple-choice questions each worth 2 points.  The remaining 66 points come from the two written problems.   Your exam should contain 6 pages.  Please write your name on the top of each page.  Answer each question as best you can.  Where appropriate you must show work in order to receive full credit.  The exam is closed book.  If you have any questions please raise your hand and someone will come to you.  There is no talking allowed during the exam.  The use of electronic devices other than calculators only capable of the basic arithmetic operations is prohibited.  You have one hour and twenty minutes to complete this exam.  Exams will not be accepted after the end of the exam has been announced.
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 Multiple Choice:

B 1.  If TC=7q2+3q +5 then

a. MC=7q+3

b. ATC=7q+3+5/q

c. VC=7q2+3

d. AVC=7q+5/q

A 2. The marginal physical product of labor is

a. the additional output produced from hiring one additional worker.

b. the additional amount of labor needed to produce one extra unit of output.

c. the negative of the slope of the isoquant curve. 

d. equal to the wage rate.  

B 3. f(L,K)=3L+4K has what type of returns to scale?

a. decreasing 

b. constant

c. variable

d. increasing

A. 4.  If MPL/MPK > w/v the firm should

a. produce using more labor and less capital if possible.

b. produce using less labor and more capital if possible.

c. continue with its current production process.

d. produce where MPL=MPK.

B 5.  The Rate of Technical Substitution is 

a. where the slopes of the isoquant and the isocost curves are the same.    

b. the rate at which a producer is willing to trade one input for another.

c. the rate at which the market is willing to trade one input for another.

d. how Nolan Richardson’s replacement decides which players to put into a basketball game.

D 6.  Which of the following production function represents compliments in production? 

a. F(L,K)=L.3K.3
b. F(L,K)=L.7K.7
c. F(L,K)=L+K

d. F(L,K)=min(L,K)

C 7.  The long run is defined as the period of time in which

a. some inputs are fixed and some are variable.

b. all input choices are fixed.

c. all inputs are variable.

d. the CEO can complete a marathon.  

B 8.  Which of the following would not cause a shift in the firm’s cost curves? 

a. Changes in input prices

b. Changes in customer’s preferences. 

c. Changes in economies of scope.

d. Changes in technology.   

A 9.  A production function that has increasing returns to scale will have isoquants ____ spaced than a production function with decreasing returns to scale?

a. more closely

b. less closely

c. identically

d. independently  

 B 10.  Suppose that you own a store that produces good z with a production function of the forms f(L,K)=2L+3K.  If w = 3 what is the highest rental rate of capital at which you would rent a positive amount of capital?

a. 2.50

b. 4.00

c. 5.00

d. 7.50  

C 11.  If f(L,K)=3L7K3 then the MPK equals

a. K3
b. 3L7
c. 9L7K2
d. 21L6K3
B 12.  Suppose that w=3, v=5, and f(L,K) = min(2L,5K).  If you receive an order for 10 units and have to choose from the following input bundles, which bundle should you choose?

a. (4,2)

b. (6,3)

c. (8,2)

d. (5,4)

C 13.  If TC =3q2+7 and MR=72, what quantity will the firm decide to produce?

a. 0

b. 6

c. 12

d. 115

D 14.  If demand for a good is inelastic at the current price then MR is

a. = price 

b. > 0

c. = 0

d. < 0

C 15.  Opportunity costs are

a. the cost of keeping a resource in its present occupation

b. included in economic costs but not in accounting costs

c. both a & b

d. none of the above

D 16.  Marginal Revenue is defined as 

a. the derivative of the firm’s profit function.

b. the change in total revenue associated with the change in an input.

c. the additional output a firm must sell in order to increase profits by one unit. 

d. the additional revenue generated with the sale of an additional unit of output.

D 17.  Which of the following is true?

a. If MC > AVC then MC is falling

b. If MC > AVC then MC is rising 

c. If MC > AVC then AVC is falling

d. If MC > AVC then AVC is rising

Written Problem #1 

You have just been hired as the production manager of a Krispy Kreme doughnut shop.  You produce doughnuts using labor and capital with a production function given by f(L,K)=L1/3K1/3.  The rental rate of your doughnut machines is 16 and workers cost 2.  

Right now you are under contract to hire 27 workers regardless of the number of doughnuts you produce.  How much capital should you rent to produce 3 doughnuts?  

9 doughnuts? (3 points each)

L is fixed at 27.  To make q units of output you need q= L1/3K1/3= 271/3K1/3 = 3K1/3.  So K=(q/3)3.  For q=3, K=(q/3)3=(3/3)3=13=1.  For q=9, K=(q/3)3=(9/3)3=33=27.

What is your fixed cost? (3 points)

Since labor is fixed at L=27 and w=2 the fixed costs are 2*27=54.

Find the following equations:  VC, ATC, AFC, and MC (3 points each)

The first step is to find TC which is given by wL+vK.  Since the process will use L=27 and K=(q/3)3, the cost of an input bundle is 2*27+16*(q/3)3.  Or TC=(16/27)q3+54.

VC=(16/27)q3

ATC= TC/q=[(16/27)q3+54]/q =(16/27)q2+54/q

AFC=54/q

MC=dTC/dq=dVC/dq=3(16/27)q2=(16/9)q2.
After your labor contract expires, what is the optimal amount of capital you will use to produce 2 doughnuts?  18 doughnuts?  (3 points each)

Since the production function is Cobb-Douglass set RTS=w/v.  The RTS is K/L and w/v=2/16=1/8.  Hence we have K/L=1/8 or 8K=L.  Now we use this optimal condition along with the production function to find L and K.

For q=2 we have 2=L1/3K1/3= (8K)1/3K1/3= 81/3K2/3=2K2/3.  Hence 2=2K2/3 or 1=K2/3 or K=13/2=1.  We could now find the optimal labor as well since L=8K, L=8*1=8.    

For q=18 we have 18=L1/3K1/3= (8K)1/3K1/3= 81/3K2/3=2K2/3.  Hence 18=2K2/3 or 9=K2/3 or K=93/2=27.  We could now find the optimal labor as well since L=8K, L=8*27= 216.  

What is the expression for your Krispy Kreme’s output expansion path?  (3 points)

8K=L.  This is from setting the RTS =w/v as we have a Cobb-Douglass production function.
What is the equation for your Krispy Kreme’s long run total cost curve?   (3 points)

Since we know 8K=L, to make q units the firm needs q=L1/3K1/3= (8K)1/3K1/3= 81/3K2/3=2K2/3.  Hence K=(q/2)3/2and therefore L=8*(q/2)3/2.  For simplicity we can rewrite K as 2-3/2q3/2and L as 232-3/2q3/2=23/2q3/2.  Hence the total cost is wL+vK=2*23/2q3/2+16*2-3/2q3/2which is q3/2(2*23/2+16*2-3/2)= q3/2(25/2+242-3/2)= q3/2(27/2)
Written Problem #2

A firm has total cost given by TC=q3-20q2+200q+576

In the following picture identify ATC, AVC, and MC. (2 points each)

[image: image1.bmp]

Find the values of A, B, and C on 
the graph to the right. (2 points each)


A=152 (First find ATC= q2-20q+200+576/q 

Plug q=12 into ATC)

C=10 (AVC= q2-20q+200.  The minimum

ATC is where dATC/dq=0.  

dATC/dq=2q-20 so 2q-20=0 or q=10)
B=100 (Plug q=10 into AVC)
Suppose the firm faces a marginal revenue curve given by P = MR = 200.

On the figure above clearly identify the firm’s maximum profit.  (3 points) See above
What is the optimal quantity for this firm to produce?  (3 points)

This is the quantity where MR=MC.  We have MR=200.  
MC=dTC/dq= 3q2-40q+200.  Hence MR=MC means 200=3q2-40q+200 or 3q2=40q or q=40/3. Formally we need to check that the firm does not prefer to shut down, but this is clear from the graph above.

Calculate the firm’s profit, fixed cost, and variable cost if it produces 12 units of output?  (2 points each)

FC=TC(q=0)= 03-20(0)2+200(0)+576=576.  If q=12 FC=576

VC=TC-FC= q3-20q2+200q+576-576= q3-20q2+200q.  
If q=12 then VC=123-20(12)2+200(12)=1248

Profit =TR-TC.  TR=P*Q=200*12=2400 and TC=FC+VC=576+1248=1824

So profit =2400-1824=576

Explain using the concept of margialization, why the firm would not choose to produce where its output can be made as cheaply as possible.  Stating that this is not the maximum profit is not sufficient. (3 points)

The firm’s should compare the additional revenue to the additional cost for each unit.  If producing the unit generates more revenue than it costs to produce the unit then the firm’s profits will increase if it produces the extra unit.  Similarly, if the marginal revenue if less than the marginal cost, producing the unit will lower profits.  At the minimum ATC output is produced as cheaply as possible but this give the relation between MR and MC.    

What effect would each of the following have on MC? (2 points each)

The price of the variable input decreases. Decreases MC (MC shifts right) 

The price of the fixed input increases.  No impact on MC.
A technological improvement increases the returns to scale of the production process.

Decreases MC (MC shifts right)
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