Bill Gates

Name_____________________________________________

MN3140  Microeconomics

Quiz 2:  Spring 1999

Last 4 digits of Social Security Number or 4 digit ID Number___________

Answer 3 of the following 4 questions.  If you answer all questions, I will average your score across all four questions, rather than counting the highest (or lowest) three scores.   All questions are equal in value (30 points).  You have 110 minutes to complete this exam.  Any exam completed in 100 minutes or less will receive 5 extra credit points.  Exams completed in over 110 minutes will lose 3 points for every 5 minutes over 110 minutes.  International students have an additional 30 minutes to complete the exam (i.e., an extra ten minutes per question.)  Good Luck!
Please staple your quiz questions to your answers.

1. Supply and demand in a perfectly competitive industry are given by:

P = 0.000125Qs

P = 4 – 0.000125Qd
Furthermore, the production function for a representative firm in the industry is given by:


q = 2K1/2L1/2,

where K is capital, L is labor, the price of capital is Pk = 4, the price of labor is Pl = 1, and the firm has K = 4 units of capital.  Analyze the representative firm and the perfectly competitive industry by answering the following questions.  Illustrate your answers with graphs where helpful.

a. (8 points)
Find the current industry price (P) and output (Q), the firm’s output (q) and profits ((), and the number of firms in the industry (#), assuming all firms are identical.

i. Is the industry in long run equilibrium?  Explain briefly.

ii. If not, describe what will happen to P, Q, q, ( and # in the long run.

b.
(6 points)
Is the firm using a technically efficient (optimal) capital and labor mix?  Explain briefly.

i. If not, how will the firm adjust it’s capital stock in the long run?

c.
(8 points)
Suppose one firm in the industry develops a new production technology so that it’s new production function is given by:



q = 2KL1/2,


where Pk = 4, Pl = 1, and K = 4, as above.  In the short run, describe what will happen to:  P and Q; q and ( for the innovative firm; q and ( for the other firms in the industry; and the number of firms (#).

d.
(8 points)
Is the firm using a technically efficient (optimal) capital and labor mix? Explain briefly.

i. If not, describe how the firm will adjust it’s capital stock in the long run.

ii. If the innovative firm adjusts it’s capital stock, describe what happens to the firm’s cost curves.

iii. In the long run, describe what happens to the innovative firm and the other firms in the industry?

2. Suppose there are two competitive industries in the domestic economy, computers and textiles.  Production functions for representative firms in the two industries are given by;


Computers:
qc = 4Kc3/4Lc1/4


Textiles:
qt = 4Kt1/4Lt3/4
Furthermore, the domestic prices of capital (K) and labor (L) are the same in both industries:  Pkd = 60, Pld =5.  Answer the following questions about computers and textiles, illustrating your answers with graphs if helpful.

a. (6 points)
Describe the optimal combination of capital and labor for representative firms to use in both the computer and textile industries.  You can answer this question quantitatively or qualitatively.

b.
(8 points)
Suppose the domestic economy has a limited amount of capital and labor that can be allocated to computer and textile production (e.g., K = 1000, L = 5000), and capital and labor can be freely exchanged between the two industries.  Describe the technically efficient distribution of capital and labor across the computer and textile industries?  (No calculations expected.)

i.
How would the technically efficient distribution described here compare to the cost minimizing (optimal) combinations described in part a (i.e., would they involve the same capital-labor mixes)?

c.
(8 points)
Suppose computer and textile producers in other countries have access to the same production technology as domestic producers (i.e., face the same production functions).  However, the price of capital is higher and the price of labor lower in the foreign countries (e.g., Pkf = 120, Plf = 2 in foreign countries).  If the domestic country opens international trade with the foreign producers, what products would the domestic country likely import?  Export?

i. Briefly describe how the imports would affect the domestic industry and representative producers of the imported good in the short and long run.

d.
(8 points)
Protestors contend that the domestic country should restrict imports from foreign countries until the foreign countries increase their wage rates to the domestic level (i.e., Plf = Pld = 5).  Is this trade restriction necessary to retain production and protect jobs in the domestic economy?  Explain briefly.

3. 
Compare a perfectly competitive and monopolistic industry, with the same cost structure, by answering the following questions. Illustrate your answers with graphs where helpful.

a.
(8 points)
Suppose the ATC for a representative firm in the perfectly competitive industry is given by:
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Furthermore, the industry demand and supply are given by:



P = 350 – 0.005Qd


P = 50 + 0.01Qs

Find the industry price (P) and output (Q), the representative firm’s output (q) and profits ((), and the number of firms in the industry (#), assuming all firms in the industry are identical.

i.
Is the industry in long run equilibrium?  Explain briefly.

b.
(8 points)
Suppose the ATC for a monopolistic firm is given by:
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Furthermore, the industry demand is given by:



P = 350 – 0.005Qd

Find the monopolist’s price (P), output (Q), and profits (().

i.
Is the industry in long run equilibrium?  Explain briefly.

c.
(4 points)
Compare the price consumers pay to the marginal production cost for the last unit produced in both the competitive and monopolistic industry.  Is the resulting output mix efficient?  Explain briefly.

d.
(10 points)
 Suppose an increase in labor costs increases the variable costs for both the competitive and monopolistic producer by $30 for each unit of output produced (and consequently decreases the short run competitive industry supply curve (shifts left), raising the price by $30 at each output level).

i. What is the short run P, Q, q, (, and # in perfect competition.

ii. Briefly describe what happens in the long run in the competitive industry.

iii. What is P, Q and ( for the monopolist?

iv. Briefly describe what happens in the long run for the monopolistic industry.

4.
The defense department faces a restricted budget that must be allocated across several uses.  Help the defense department analyze their budget allocations by answering the following questions.  Illustrate your answers with graphs if helpful.

a. (10 points)
Suppose any operating aircraft requires aircrews, maintenance and consumables (fuel, etc.).  Describe how military planners should determine the appropriate mix of aircrews, maintenance and consumables if the objective is to maximize air defense capability given a limited aviation budget.

i. Specifically, define MB and MC as used in this context.

ii. How would your answer be affected if aircrews, maintenance and consumables always had to be used in the same (constant) proportions?

b.
(10 points)
The defense department uses aircraft in three separate missions: fighter, tanker and general support missions.  They are currently considering how many resources (maintenance and consumables) to allocate to each mission (assume aircrews cannot be shifted across missions so you can ignore them here).  The defense department has a limited supply of maintenance services and consumables.  Describe how military planners should determine the appropriate mix of maintenance services and consumables to allocate between fighter, tanker and general support missions.

i.
Specifically define MB and MC as used in this context.

c.
(10 points)
If the defense department has a limited budget to spread across fighter, tanker and general support missions, how should they determine the best combination of aircraft to purchase?  

i.
Specifically define MB and MC as used in this context.

ii.
Do you think the defense department chooses its mix of aircraft in this way?  Explain briefly.

Equations
Elasticity

Arc Elasticity:


[image: image3.wmf]2

)

P

P

(

)

P

P

(

2

)

Q

Q

(

)

Q

Q

(

E

1

2

1

2

1

2

1

2

D

+

-

+

-

-

=


Point Elasticity:
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Production Equations
Production Function:  q = f(L,K)  e.g., q = 4L1/2K1/2

Isoquant (solve for L or K from production function):  L = q2/(16K)  or K = q2/(16L)

Marginal Productivity of Labor = (q/(L

Marginal Productivity of Capital = (q/(K

Cost Equations
TC = FC + VC = PK*K + PL*L

MC = dTC/dq 

Revenue Equations
Demand Function:  Q = f(P) or P = f'(Q)   e.g., P = 250 - 0.1Q

TR = P*Q = 250Q - 0.1Q2
MR = dTR/dQ = 250 - 0.2Q

Derivative
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Lagrange Equation:

L = Objective Expression + ((Value of Constraint - Expression for Constraint),


where ( is the Lagrange multiplier.
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