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Question 1

Correct answer:

The firm has a perfectly elastic (or horizontal) marginal revenue curve that is equal to the market price.
The firm produces the output level where marginal revenue equals marginal cost. The economic profit of
the firm is the area bounded by the quantity produced multiplied by the difference between price and
average total cost (P-ATC) at that output level.

With economic profits, new firms will enter the industry. The market supply will shift outward with the
entry of firms, and market price will fall. The process continues until a long-run equilibrium is
established. At this equilibrium, the market price is equal to the minimum of the long-run average cost of
the typical firm. Each firm produces where P=MR=MC, which is the level of output that corresponds to
the minimum of the long-run average cost. The firm makes zero economic profits.

A price control below the long-run equilibrium price but above the firm’s average variable cost will result
in short-run production. Since the price has fallen, the firm’s marginal revenue falls. The firm’s output
level, where MR=MC, will also decrease. Since the firm is producing less output, total cost falls. Since
both the firm’s price and quantity have fallen, total revenue falls.

3+5+4=12
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A correctly labeled graph of the firm’s situation is sufficient for full credit on part (a). An
explanation is not necessary. The breakdown is as follows:

(i) 1 point A horizontal MR shown.
(i1) 1 point Show (and indicate) that output should be where MR = MC.
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Question 1 (cont.)
(iii) 1 point Show the area of profit as the rectangle whose width is the distance between 0
and the equilibrium quantity and whose height is the distance between the P(AR) and ATC at
that quantity.

(b) (5 points in total)
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(1) 3 points The breakdown is as follows:

1 point  showing correctly drawn side-by-side graphs of the firm and the market,
with both graphs correctly labeled.

1 point  showing a market supply curve shifting out and a market price decreasing,
with this price being used in the firm graph.

1 point  explaining that with economic profits, more firms enter the market.
(i1) 2 points  The breakdown is as follows:

1 point  showing the industry equilibrium price and quantity. Students can either
use a vertical line from the x axis to the equilibrium point, and one from the
equilibrium point to the y axis (and label each axis) or else they can mark the
equilibrium point with a letter and somehow indicate that the point represents the
equilibrium.

1 point  showing the long-run equilibrium price and quantity for the firm at the
minimum ATC, indicating it via either of the methods discussed above in b (ii).

(c) 4 points A graph is not necessary to answer this question. The point breakdown
is as follows:

(1) 1 point For indicating that marginal revenue has fallen because P has been
lowered.

(i1)) 1 point  For indicating that output has fallen because MR = MC is at a lower q.

(ii1)1 point  For indicating that total costs fell because output fell.
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Question 1 (cont.)

(iv)1 point  For indicating that price and quantity fell. It is not sufficient to state that
merely one of the two fell: either both are explicitly stated, or else the student clearly
shows on the graph that the new equilibrium has a lower P and Q and that because of
this, total revenue falls.
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Question 2

Correct Answer:

The student should show a market supply curve that includes only private costs of production. For a given
market demand curve, there will be an equilibrium price and quantity of output. There should be a second
supply curve that incorporates all costs of production, including the external costs. The socially optimum
level of output is found at the intersection of the market demand and the supply curve that incorporates all
costs, both private and external. With the same market demand curve, at the social optimum, the
equilibrium price should be higher and the equilibrium quantity lower. In essence, the unregulated private
market will produce too much output at too low a unit price.

To achieve the socially optimum level of output the government could introduce a unit tax on output. If
properly chosen, this tax could raise the supply curve with only private costs to intersect at the socially
optimum output level. Alternatively, quantity controls or pollution permits could be used to correct the
overproduction.

3+ 1 =4 points

PRICE

Q, Q QUANTITY
(a) 2!

(i) 1point A simple supply and demand diagram, correctly labeled, is sufficient for full credit.

(i1) 1 point Recognizing that the negative externality results in a difference between the
private supply curve and the socially optimum supply curve.

The second supply curve must be labeled “socially optimal” or MSC or something to that
effect.

They need not explicitly identify the externality.
Simply labeling curves S1 and S2 w/o an explanation is insufficient.
A firm graph is incorrect.

The difference in two supply curves must be due to the existence of external costs:

MSC > MPC

Cost not accounted for in the private market
Swith external costs > Sprivate

They can not get credit for shifting supply due to a tax — it confuses causality.
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Question 2 (cont.)

(iii) 1 point Showing a higher price and lower quantity in the socially optimum equilibrium.
(b) 1 point Various answers will suffice:
A unit tax
Quantity restriction
Effective price ceiling (not a price floor) that leads to production of Q,

Pollution permits
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Question 3

Correct Answer:

Worker number 3 has the highest marginal product (i.e., 60 — 35 =25 cars washed). With additional
workers the marginal product falls. This is consistent with the Law of Diminishing Returns. That law
states that as more units of a variable input (Iabor) are employed with a fixed input, output will eventually
increase at a decreasing rate. The sixth worker would never be hired since the marginal product of that
worker is negative (80-85= -5 cars). A firm would never hire a unit of an input that reduces total output.
The firm would be willing to pay the fourth worker as much as its marginal revenue product or $90 per
day found by multiplying the price of a car wash by the number of cars washed by the fourth worker (i.e.,
$6 x 15 = $90).

1+2+1+1=5 points in total

(a) 1 point 3rd worker
(b) 1 point Diminishing marginal returns

1 point Definition of diminishing marginal returns that includes both variable and fixed inputs

(c) 1 point Negative marginal product for the 6th worker

Also accepted: negative returns, output falls, or MRP < 0.

(d) 1 point $90 (P x MP or $6 x 15 =$90)
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