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1. Given the following TR and TC functions of a firm:

         TR = - 100Q2+500

         TC = -50Q2 - 200Q + 10

a) Determine the level of output at which the firm maximizes its total profit.

b) Determine the maximum profit that the firm could earn.                                                                

2.     Q = 10X0.5Y0.5 →production function. 

Assume that Y equals 49. We know that the price of X is $1 and the price of Y is $2. From this information we can derive an equation for the SRATC curve.                                                                                                     

3. The production function for ball point pens is given by the Cobb-Douglas function:

Q = 10K0.4L0.6     (K: capital, L: Labor)

The price of labor is $10 per unit, the price of capital is $5 per unit and the firm has $20.000 to spend on inputs each month.

a-  Write the equation for the isocost (budget) line.

b-  Write the Lagrangian expression for maximizing output subject to the isocost constraint.

c-  Find the optimal amounts of capital and labor.      

4.     Q = X0.5Y0.5 →production function. 

Assume that Y equals 25. We know that the price of X is $5 and the price of Y is $10. From this information we can derive an equation for the SRATC curve. When Q equals 5, determine SRATC.                                 
5.  Given TC = 100 + 60 Q – 12 Q2 + Q3
a-  Find the equations of the TVC, AVC and MC functions.    
b-  Find the level of output at which AVC curve is minimum.

6.  Given a total cost function of the form 

        C = 1200 - 30 T + 2,1 T2
a) What are the TFC (Total Fixed Cost) and TVC (Total Variable Cost)? 

b) Determine the Marginal Cost (MC), AFC (Average Fixed Cost) and AVC (Average Variable Cost).

7.  Suppose that the TR and TC functions of the firm are,

             TR = 45 Q – 0,5 Q2
             TC = Q3 – 8 Q2 + 57 Q +2

           Determine the level of output at which the firm maximizes profit.
8. Given the following cost function,  

        AC = Q2 – 24 Q 
        Determine the level of output at which the cost function is minimized. 

9. Suppose the total cost producing potato chips can be approximated by the function:

          TC = 10 q3  + 160

      Where TC is total costs in dollars and q is in hundreds of bags per week.

a) Calculate the marginal cost function.

b) Write the equation for the average total cost (ATC) function.

c) Find the output where MC is equal to ATC. At this point, ATC is at its minimum value. Explain why.

d) At the output in Part (c), what is the ATC per bag of chips? 

10. Samuel has a total cost function TC = 100 + 8Q (0.12Q2 + 0.004Q3.   Show  ATC, AVC,  and AFC equations.
11. Sketch the short-run TC, VC, FC, ATC, AVC, AFC and MC curves for the production function Q = 3KL, where K is fixed at 2 units in the short run, with r = 3 and w = 2.
12. The monthly short-run total cost of  producing aluminum baseball bats can be approximated by the exponential function:

           TC = 100 e0,2q
Where TC = cost in thousands of dollars, q = thousands of bats per month and e is the base of the natural logarithms.

a) Calculate marginal cost.

b) Write the expression for average total cost.

c) How much is fixed cost?

d) Show that average total cost equals marginal cost at the output q = 5, and explain why this is the minimum for average total cost.
13. A firm produces output with the production function Q = K1/2 L1/2 . If the price of labor is 1 and the price of capital is 4, what quantities of K and L should it employ if its goal is to produce 2 units of output?
14. For a firm with the production function Q (K, L) = 3lnK + 2ln L, find the optimal ratio of capital to labor if the price of capital is 4 and the price of labor is 6. 

15. A firm with the production function Q(K, L) = 2L K0,5L0,5 is currently utilizing 8 units of labor and 2 units of capital. If this is the optimal input mix, and if total costs are equal to 16, what are the prices of capital and labor?

16. You have been hired by the IRS to audit a dead economist's consulting firm. He left his records incomplete so that only a student trained in economics could fill in the blanks.

	Clients
	Total Costs
	Total Fixed Costs
	Total Variable Costs
	Average Total Costs
	Average Variable Costs
	Average Fixed costs
	Marginal Costs

	0
	
	100
	
	
	
	
	

	1
	
	
	75
	
	
	
	

	2
	
	
	
	
	
	
	65

	3
	
	
	230
	
	
	
	

	4
	
	
	
	112.5
	
	
	

	5
	
	
	
	
	100
	
	

	6
	
	
	
	
	
	
	200

	7
	1100
	
	
	
	
	
	


Does the consulting firm exhibit diminishing returns for any number of clients between 0 and 7?

17. Doug wants to go into the donut business. For $500 per month he can rent a bakery complete with all the equipment he needs to make a dozen different kinds of donuts (K = l). He must pay unionized donut bakers a monthly salary of $400 each. He projects his production function to be Q = 5KL (where Q is tons of donuts).

a. What is Doug's monthly total cost function, variable cost function, and marginal cost? 

b. How many bakers will Doug hire to make 25 tons of donuts?

c. What will happen to Doug's total cost if his production function turns out to be Q = 2KL?

18. A local beer company has two separate breweries. The marginal cost and average cost functions are given as: MCl = 80Ql  and ATCl= (500/Ql)+40Ql for brewery one and  MC2 = 400Q2 and ATC2= (300/Q2)+200Q2  for brewery two. Where Ql and Q2 are cases of beer. How should the firm allocate production if they want to produce 6000 cases of beer?

19. If you are given total cost of 100 and total fixed costs of 30 and average fixed cost of 3, what is the average variable cost?  If you are unable to calculate this, what additional information do you need to give an answer? 

20. Suppose that a firm has the following production function: Q(K,L) = 2LK1/2

a. If the price of labor is 2 and the price of capital is 4, what is the optimal ratio of capital to labor?

b. For an output level of Q =1000, how much of each input will be used?
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