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Consumer A has Cobb-Douglas preferences: U (xl,xz) = xfx2,
where x; and x, are the amounts consumed goods 1 and 2.

a) What does the marginal utility (MU) measure?
Calculate marginal utilities MU; and MU, for both goods. 2p

b) What does the marginal rate of substitution (MRS) measure?
Calculate the marginal rate of substitution MRS, for consumer A. 2p

Consumer B has the following Cobb-Douglas preferences: V(xllxz) =alnx; +blnx,.

c¢) Calculate the marginal rate of substitution MRSy for consumer B.
Does utility function V(xy x, ) represent the same preferences as U(xy,x; )? Explain. 2p

2.

Firm’s production functionis y = f(xy,x3) = 2x11/ 2x,1/2, where y is the level of output and x; is the amount
of input 7.

Assume that the cost function has the general form ¢ = w;x; + w,x,, where w; is the price (wage) of input 7,

a) Derive the slope of the isocost line as well as the slope of the isoquant. 2p
b) Suppose the factor prices are w; = 20 and w, = 80.

Solve the firm’s conditional input demand functions x; (y) and x3(y). 2p
c) Write down the total cost function c(y).

What is the minimum cost of producing 20 units of output?

‘What will happen to firm’s costs if it wants to double its output? 2p



3.

a)
The table below describes a factory’s costs:
Quantity | Fixed | Variable Total Marginal Average Average Average
Q) costs costs costs costs fixed variable total costs
(FC) (VC) (1C) (MC) costs (AFC) costs (AVC) (ATC)

1 18 26 26
2 44
3 60

Copy the table in your answer sheet and fill in the missing values. Show the calculations behind your answer. 2p

b)
Another firm has a following short-run cost function: c(q) = g2 + 3, where q is the amount of output.

Write down the following cost functions: average costs AC(g), average variable costs AVC(g) and marginal costs
MC(g).

In a diagram, draw the marginal cost curve MC(g) and the average variable cost curve AVC(g).
The firm operates in a perfectly competitive industry. What is the inverse supply curve S™1(q)?
Explain shortly the three conditions that you have to consider, when you solve S™1(q). 4p

4,

Demand for hair wax is given by equation: q(p) = 250 — 2,5p, where g is quantity and p is price.
The total cost of production is given by the equation: c(q) = 0,1 + 500.
Hair wax is produced by one firm only.

a) Write down the inverse demand function p(q)? 1p

b) Write down the monopoly’s profit function 7 (q). 1p

c) What is the profit maximizing output q™ for the monopoly?
What is the profit maximizing price p(q™) ?
At what level are the marginal costs MC(q™) ? 2p

d) Is this monopoly market outcome Pareto-optimal?
Use the result in part ¢) and explain your answer. 2p



5.

Firm S produces steel. But it also produces pollution, which it dumps into a river. Firm F, a fishery, is located
downstream and is adversely affected by the pollution.

Firm §’s cost function is cs (s, x) with dcs/ds > 0, where s is the amount of steel produced and x is the
amount pollution produced. The market price for steel is pg.

Firm F’s cost function is cg(f, x) with dcg/df > 0, where f indicates the production of fish and x is the
amount of pollution. The market price for fish is pp.

Suppose that pollution increases the cost of providing fish: dcp/dx > 0, and that pollution decreases the cost of
steel production dcg/dx < 0.

a) Write down the profit maximization problems for firms S and F. 1p
b) Write down the first order conditions characterizing profit maximization decisions.
Explain the logic behind the equations. 2p

Suppose now that there is a market for pollution. The fishery can sell pollution unit x for price q (fishery owns
the property right).
¢) Write down the new profit-maximization problems for firms F and S. 1p
d) Write down the first order conditions characterizing profit maximization decisions. Compare these
conditions to the ones in part b). What has changed? Explain. 2p









