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Note: Students should show the step-by-step answers to the questions above. If only final answers were provided, no marks will be counted for the question.   

Question 1 (total 15 points). A firm has a production function:
a. What is its short-run production function if capital is fixed at K=4?
When K=4, 
b. What are the firm’s marginal product of labour and average product of labour in the short run?
MPL, APL
c. Calculate the elasticity of output with respect to labour. 
Elasticity of output = (dq/q)/(dL/L)=(dq/dL)/(q/L) = MPL/APL =) /

Question 2 (total 16 points) . Do the following functions exhibit increasing, constant, or decreasing returns to scale?
Explain your answers. 
a. The production function Q = M0.5K0.5L0.5, where M is materials, K is capital and L is labour. 

Answer: This production function exhibits increasing returns to scale. There are two ways to see this. First, we can simply note that the sum of the exponents exceeds one, indicating increasing returns. Second, 
we can plug in a sample value and check the outcome. When M = K = L = 4, Q = 8. If we double all inputs, such that M = K =L = 8, Q = 22.63, which is more than double the original output level.

b. q = L + 0.5K
Answer: This function exhibits constant returns to scale. For example, if L is 2 and K is 2 then q is 3. If L is 4 and K is 4 then q is 6. When the inputs are doubled, output will double. Each marginal product is constant for this production function. When L increases by 1, q will increase by 1. When K increases by 1, q will increase by 0.5. 

c.	
This function exhibits increasing returns to scale because
 

d. 
This function exhibits decreasing returns to scale. For example, if L is 2 and K is 2 then q is 13.66. If L is 4 and K is 4 then q is 24. When the inputs are doubled, output increases by less than double. .

Question 3 (12 points). Find the Marginal Rate of Technical Substitution for the following production functions:
a. 

b. q = L0.5 + K0.5 
c. q = L + K

[image: ]
Note: the answer b above should include a negative sign. 

Question 4 (Total 10 points). Suppose a firm’s cost function is C = 2q3 – 16q2 + 90q, average cost curve is described by the equation AC = 2q2 – 16q + 90. At what output level does the marginal cost curve cross the average cost curve?
Answer: Average cost curve is AC = 2q2 – 16q + 90. To find this point, recall that the marginal cost curve crosses the average cost curve at the minimum point of the average cost curve. To find the minimum, take the derivative of AC, and set it equal to zero. 


	Thus, MC = AC when output is four units.

[bookmark: _GoBack]Question 5. (16 points, 8 points each) For the following, please answer "True" or "False" and explain why.
a. When buying a piece of equipment, it is always best for the firm to pay cash instead of borrowing the funds since this renders the equipment less costly.

b. University of Toronto is choosing a location for a new building. The university has campuses at Downtown, Scarborough and Mississauga.  A large parcel of land would have to be purchased at Scarborough or Mississauga if the building were to be built there. So it is cost-effective to locate the new building at downtown because the university already owns the land. 

Answer: 
a. False. It depends. The opportunity cost of the capital when paying cash is the interest the firm receives on its cash reserves (or another alternative inveatment which uses the cash). The opportunity cost of the capital when the funds are borrowed is the interest the firm must pay to the lender. If the rate the firm receives on its cash reserves exceeds the rate at which it borrows, the firm is better off borrowing the funds to buy the equipment.
b. False. It makes the common mistake of failing to appreciate opportunity cost. From an economic point of view, it is very expensive to locate downtown because the opportunity cost of the valuable downtown location is high: That property could have been sold or rented for enough money to buy the land at Scarborough and Mississauga with substantial funds left over. It may have been appropriate if the downtown location was particularly valuable, but it was inappropriate if it was made on the presumption that the downtown land had no cost.

	


Question 6 (total 16 points). Sam and Erica are starting a new restaurant in Portland, Oregon. While Sam plans to do the cooking himself, he will need to employ workers and machinery to produce food. He estimates his production function as: . Sam is able to accumulate $10,000 to finance the business. Workers cost $10 per unit and capital costs $50 per unit.
a. If Sam wishes to produce the most output with the finances available, how much labor
and capital should Sam employ? Use a Lagrangian to solve this problem.
b. Does this bundle of capital and labor also minimize the costs? 

[image: ]

Question 7 (total 15 points) A firm has a production function, . It wants to minimize cost for a given production q. The wage rate and rental rate on capital are w and r, respectively. 
a. Write the Lagrangian expression for the cost minimization problem
b. Write the first-order conditions 
c. Find the cost minimizing L and K
Answers: 
a. The Lagrangian for cost minimization is

. 
b. The conditions for a critical value of L, K, and λ—the first-order conditions—for an interior maximization are

,

,



c. Setting these equal to zero and solving, the cost-minimizing values of labor and capital are


and 
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