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1 Scarcity, choice, and opportunity cost

— Part 1

Name: Class: Date:

Vocabulary #)J[

Write each word three times. JEEFANBATETSE =k .

English I:Pi Write it 3 times (English)

scarcity i
opportunity cost A& AR
production  pos- 4 7= W] fig

sibilities curve PEHgk
(PPC)

Recall
Economics is about choices you already make:

e You cannot have everything — your money and time are limited.
« Picking one thing means giving up another.

o Making more of one thing can mean making less of another.

This sheet lines up the core ideas. Each idea has a worked example.

New ideas

B ] Scarcity and opportunity cost

Economics begins with scarcity #ft{4: wants are unlimited, but resources are
limited. Every choice has an opportunity cost £ 4% — the value of the next-
best thing you gave up.

Worked example. If you spend $20 and an afternoon on a concert instead of a $60
shift, the opportunity cost is the $60 you did not earn (plus the $20 ticket).
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B 2 The production possibilities curve

The production possibilities curve (PPC) 4: 7= 0] GE4:#H £k shows the most of
two goods an economy can make with resources fully used.

machines 4

A — all resources used
(efficient)

“_

C — not possible
with today's resources

Ppc

-/

resources wasted
(e.g. unemployment)

e on the curve = efficient; inside = wasteful; outside = impossible.
o Its downward slope shows opportunity cost: making more of one good means less
of the other.
B 3 Comparative advantage
A producer has a comparative advantage in a good if it can make it at a lower

opportunity cost. Producers should specialize where they have it, then trade.

wine 4

1 cloth costs 2 wine

o

1 cloth costs 1 wine

/

Country B Country A R

»

cloth

‘Watch out: money already spent and unrecoverable is a sunk cost — ignore it when
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deciding what to do next. Only future costs and benefits should affect a choice.

Practice

Try these in order. The methods are all above.

2.1 State what scarcity means and why it forces choices.

2.2 You give up a $40 shift to study. State the opportunity cost of studying. 1]

2.3 On a PPC, state what a point outside the curve represents. 1]

[

2.4 Explain what a comparative advantage is.

2.5 You have already paid $10 for a film ticket but now feel too tired to enjoy it. Explain
why the $10 should not affect your decision to go. 2]
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2. The graph shows the production possibilities curves for Northland and Southland.

Wheat
(bushels)

100

Northland

0 50 300 Cloth
(yards)

(a) Which country has a comparative advantage in producing wheat? Explain using numbers.

(b) Identify a specific number of yards of cloth that could be traded for 10 bushels of wheat and would be
mutually beneficial to Northland and Southland.

(c) Southland’s maximum possible output of wheat falls from 100 bushels to 75 bushels. Assuming no other
changes, will Southland have a comparative advantage in producing cloth? Explain using numbers.

(d) Turnips are produced in a perfectly competitive market in Alderia, a third country, which does not engage in
international trade. Runoff from turnip fields pollutes Alderia’s rivers, hurting its residents.

(i) Does the turnip market equilibrium result in an efficient allocation of resources? Explain using
marginal analysis.

(ii) In an effort to reduce pollution, Alderia’s government imposes a lump-sum tax on turnip production.
What will be the impact on the turnip market equilibrium price and quantity in the short run?

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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(d) Turnips are produced in a perfectly competitive market in Alderia, a third country, which does not engage in
international trade. Runoff from turnip fields pollutes Alderia’s rivers, hurting its residents.

(i) Does the turnip market equilibrium result in an efficient allocation of resources? Explain using
marginal analysis.

(ii) In an effort to reduce pollution, Alderia’s government imposes a lump-sum tax on turnip production.

What will be the impact on the turnip market equilibrium price and quantity in the short run?

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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1 Marginal analysis and consumer choice

— Part 2

Name: Class: Date:

Vocabulary iy

Write each word three times. 4G4SR E =3k

English H Write it 3 times (English)
Marginal analysis i1 fr#fr

marginal benefit PRI

marginal cost AR
Utility A
diminishing i1 bR % H

marginal utility T A

Recall
Most real choices are not “all or nothing” but “a little more or a little less™:

e Should I study one more hour, or take a break?
e Should I buy one more snack?
o The first slice of pizza is great; the fifth, not so much.

This sheet lines up how economists make “one more” decisions. Each idea has a worked
example.

New ideas
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B 1 Marginal analysis

Marginal analysis i1 5/} # compares the marginal benefit #1575 (the benefit
of one more unit) with the marginal cost #IFRA{ZA (the cost of one more unit).

B 2 The decision rule
Keep doing the activity while marginal benefit is greater than marginal cost, and
stop where they are equal (M B = M (). That point gives the most net benefit.

=== marginal benefit
e marginal cost
MB =MC
(best quantity)

value per unit

rational choice: raise Q while MB > MC; stop at MB = MC

Q'*

quantity

B 3 Diminishing marginal utility
Utility %% is the satisfaction you get from a good. Each extra unit usually gives
less added satisfaction — the law of diminishing marginal utility 31 3% 1568,

marginal utility

A each extra unit adds less satisfaction

-
>

units consumed

Worked example. The first glass of water on a hot day is worth a lot; the fourth is
worth much less — its marginal utility has fallen.
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B 4 Getting the best value

A shopper gets the most satisfaction by spending so that the satisfaction per dollar
is equal across all goods. If one good gives more satisfaction per dollar, buy more of
it.

‘Watch out: the decision rule is M B = M C' — stop where they are equal, not where
benefit is highest. Going past M B = MC adds units that cost more than they are
worth.

Practice
Try these in order. The methods are all above.

2.1 State what marginal benefit and marginal cost mean. 2]

2.2 State the rule for the best amount of an activity to do. 1]

2.3 Explain the law of diminishing marginal utility, with an example. 2

2.4 An activity has marginal benefit $8 and marginal cost $5 for the next unit. State
whether you should do it, and why:. 2]

2.5 Explain why you should stop where marginal benefit equals marginal cost, not where
benefit is highest. 2]
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3. Nirali is a student at the University of Ainsley. She has 5 hours to study for two exams today. The tables below
show Nirali’s expected scores given the amount of time she studies for each exam.

Number of Hours Expected Score on Number of Hours Expected Score on
Spent Studying Microeconomics Exam Spent Studying History Exam
Microeconomics (100-point scale) History (100-point scale)
5 100 0 0
4 96 1 40
3 90 2 60
2 82 3 72
1 60 4 77
0 0 5 80

(a) Nirali spends 3 hours studying microeconomics and 2 hours studying history. Calculate her gain from the
second hour spent studying history.

(b) Calculate Nirali’s opportunity cost of the second hour spent studying history.

(c) Assume Nirali increases the time she allocates to studying history. What happens to the opportunity cost
of studying history? Explain.

(d) Assume that Nirali has a goal of maximizing the sum of her test scores (the score on microeconomics plus
the score on history). How many hours should she study for each exam?

(e) Nirali learns that her tennis practice has been canceled, freeing up an additional hour for studying. Given
your answer to part (d), will Nirali allocate the additional hour to studying microeconomics or to studying
history to maximize the sum of her test scores? Explain using marginal analysis.

STOP

END OF EXAM
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2. Martha has a fixed budget of $20, and she spends it all on two goods, X and Y. The price of X is $4 per unit, and
the price of Y is $2 per unit. The table below shows the total benefit, measured in dollars, Martha receives from
the consumption of each good.

Quantity of X | Total Benefit from X | Quantity of Y | Total Benefit from Y
0 $0 0 $0
1 $16 1 $10
2 $28 2 $18
3 $36 3 $24
4 $40 4 $28
5 $41 5 $30

(a) What is Martha’s marginal benefit of the fifth unit of good X?
(b) Calculate the total consumer surplus if Martha consumes 5 units of X. Show your work.

(c) Martha is currently consuming 4 units of X and 2 units of Y. Use marginal analysis to explain why this
combination is not optimal for Martha.

(d) What is Martha’s optimal combination of goods X and Y?

(e) Indicate whether each of the following will cause the optimal quantity of good Y to increase, decrease, or
stay the same.
(i) The price of good Y doubles.
(ii) Martha’s income falls to $10 with no changes in prices.
(iii) Martha’s income doubles, and the price of both goods double.
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2 Demand, supply, and surplus — Part 1

Name: Class: Date:

Vocabulary &)

Write each word three times. &N BATETS S =k .

English E:p'e Write it 3 times (English)
Demand =R
supply ey
Equilibrium pkio

Consumer surplus 4 #% # %

2N

Producer surplus A= 7= 3

7N

Recall
You have seen prices respond to buyers and sellers:

o Popular goods tend to cost more.
o When shops have too much stock, they cut prices.
o A market price is where buyers and sellers agree.

This sheet lines up demand, supply, and market equilibrium. Each idea has a worked

example.

New ideas

B ] Demand and supply

Demand 53K slopes downward (buyers buy less as price rises); supply fit45 slopes

upward (sellers offer more as price rises).

AP Microeconomics ¢ Holiday Homework — 2 Demand, supply, and surplus
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Part 1

price A
~
~ S
S \\ rise in demand
\\ ~ (higher income,
S ~ fashion ...)
SN
~
N
~
SN
~
fall in RN
demand \\
Dl D * Dy
2
>
>
quantity

B 2 Equilibrium
Equilibrium #J£f is where supply meets demand — the price that clears the market.
Above it there is a surplus (price falls); below it a shortage (price rises).

B 3 Consumer and producer surplus

« Consumer surplus j}§27# % 4: is the gap between what buyers would pay and
what they do pay.

o Producer surplus 4 7= # %4 is the gap between the price and sellers’ lowest
acceptable price.

price 4

consumer
surplus

producer
surplus

D
>
»
o quantity
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3. In the local market for Good X, there are four individual buyers: Emily, Wu, Omar, and Fernanda. The
quantities that each individual buyer would be willing and able to purchase at different prices are included in

the table provided.
B 4 Shifts
If a determinant (income, tastes, costs) changes, a curve shifts. A rightward demand Quantity of Good X
shift raises both price and quantity; a rightward supply shift lowers price but raises
quantity. Price Emily Wu Omar | Fernanda
Watch out: the competitive equilibrium maximizes total surplus (consumer plus $1 5 4 4 3
producer). That is why free markets are called efficient — they leave no mutually
beneficial trade undone. $2 4 3 4 3
$3 4 3 3 2
Practice
$4 3 2 3 2
Try these in order. The methods are all above.
2.1 State the direction each of the demand and supply curves slopes. 2] $5 3 2 2 !
$6 2 1 2 1
$7 2 1 1 0
2.2 State what happens to price above the equilibrium, and why. 2] $8 1 0 1 0

(a) The local market for Good X has a perfectly elastic supply. Draw a correctly labeled graph for the local
market for Good X with a market equilibrium price of $5. Label the equilibrium price as $5, and label the
equilibrium quantity for the market with a specific value based on the data provided in the table.

2.3 Explain what consumer surplus is.

[

(b) Assume the cost of production increases, which causes the price of Good X to increase from $5 to $7.

(i) Calculate the price elasticity of demand for Good X as the price increases from $5 to $7. Show your
work.
(i1) Identify whether the demand for Good X is elastic, inelastic, or unit elastic in that range of prices.

2.4 A rise in income shifts demand right. State what happens to equilibrium price and (c) Could Emily’s marginal benefit for the second unit of Good X equal $4.50 ? Explain.
quantity. (2]

Begin your response to this question at the top of a new page in the separate Free Response booklet
2.5 State what the competitive equilibrium does to total surplus. 1] and fill in the appropriate circle at the top of each page to indicate the question number.

STOP

END OF EXAM
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MICROECONOMICS
Section I1
Total Time—60 minutes
Reading Period—10 minutes
Writing Period—50 minutes

Directions: You are advised to spend the first 10 minutes reading all of the questions and planning your
answers. You will then have 50 minutes to answer all three of the following questions. You may begin
writing your responses before the reading period is over. It is suggested that you spend approximately half
your time on the first question and divide the remaining time equally between the next two questions.
Include correctly labeled diagrams, if useful or required, in explaining your answers. A correctly labeled
diagram must have all axes and curves clearly labeled and must show directional changes. Use a pen with
black or dark blue ink.

1. Corn is used as food and as an input in the production of ethanol, an alternative fuel. Assume corn is produced in
a perfectly competitive market.

(a) Draw correctly labeled side-by-side graphs for the corn market and a representative corn farmer. On your
graphs show each of the following.

(i) The equilibrium price and quantity in the corn market, labeled Py; and Qy;, respectively

(i) The profit-maximizing quantity of corn produced by the representative farmer earning zero economic
profit, labeled Qg

(b) Assume the demand for ethanol increases. On your graphs in part (a) show what will happen to each of the
following in the short run.

(i) The market price and quantity of corn, labeled P* and Q"
(ii) The area of the profit or loss earned by the representative corn farmer, shaded completely

(c) Relative to your answer in part (b), state what will happen to the market equilibrium price and quantity of
corn in the long run. Explain.

(d) Soybeans are produced in a perfectly competitive market. Assume farmers can grow either corn or soybeans
on the same land. What happens to the price of soybeans in the next planting season if the price of corn
increases? Explain.

(e) Assume instead that the government sets a binding price ceiling in the corn market. Draw a new correctly
labeled graph for the corn market and show each of the following.

(i) The binding price ceiling, labeled P_

(i) The quantity purchased by consumers in the corn market, labeled Q,

Name: :}— AP Microeconomics: 2024 Set 2

1. Arzeye Pharma has a patent, a legal barrier to entry, on its newly developed eye treatment that cures common
eye problems. Arzeye Pharma is currently earning positive economic profit and is producing the
profit-maximizing quantity of eye treatments.

(a) Draw a correctly labeled graph for Arzeye Pharma and show each of the following.

(i) The profit-maximizing quantity of eye treatments, labeled Q*

(i) The profit-maximizing price, labeled P*

(iii) The average total cost curve consistent with positive economic profit, labeled ATC
(iv) The area representing consumer surplus, shaded completely

(b) Suppose Arzeye Pharma wants to charge a price that maximizes its total revenue rather than its profit.

(i) On your graph in part (a), show the revenue-maximizing quantity, labeled Q.
(ii) At quantity Qp identified in part (b)(i), is the demand for eye treatments elastic, inelastic, or unit
elastic?

(c) Suppose now that Arzeye Pharma engages in perfect price discrimination.
(i) On your graph in part (a), show the lowest price that Arzeye Pharma would charge, labeled P,.
(i) What would happen to consumer surplus? Explain.

(d) Suppose instead that Arzeye Pharma’s patent expires. Will the demand for Arzeye Pharma’s treatment
become more elastic, become less elastic, or not change? Explain.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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3. Assume that gasoline is sold in a competitive market in which demand is relatively inelastic and supply is
relatively elastic.

(a) Draw a correctly labeled graph of the gasoline market. On your graph show the equilibrium price and
quantity of gasoline, labeled P, and Q,.

(b) Suppose the government imposes a $2 per unit tax on the producers of gasoline. On your graph from
part (a), show each of the following after the tax is imposed.

(i) The price paid by buyers, labeled P,
(ii) The after-tax price received by sellers, labeled P
(iii) The quantity, labeled Q,

(c) Using the labeling on your graph, explain how to calculate the total tax revenue collected by the
government.

(d) Will the tax burden fall entirely on buyers, entirely on sellers, more on buyers and less on sellers, more on
sellers and less on buyers, or equally on buyers and sellers? Explain.

STOP

END OF EXAM
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2 Elasticity and government interven-
tion — Part 2

Name: Class: Date:

Vocabulary iy

Write each word three times. 4G4SR E =3k

English 2h'e Write it 3 times (English)
Price elasticity of & 3K ffi #%

demand Cies

elastic BEA

inelastic [ ealites

price ceiling ks L BR

price floor Hrig T BR
Recall

In Part A you met supply and demand. Now two more ideas:

e Some goods barely change in demand when the price changes; others swing a lot.
o Governments sometimes set maximum or minimum prices.

Each idea has a worked example before the Practice.

New ideas

B ] Price elasticity of demand

Price elasticity of demand 53R #% 384 measures how strongly quantity responds
to a price change:

Ey=

% A quantity
% A price |’
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inelastic demand elastic demand
priceA priceA
[ S P
2 S ) PSR
1
i i
H H
1 1
i i
5! D —! b

small rise in Q - large rise in Q -

Ll Ll

quantity quantity

o E,; > 1is elastic FA M (quantity responds strongly),
o B, < 1is inelastic #tZ 5 (quantity barely responds).

Worked exzample. If a 10% price rise cuts quantity by 5%, then E; = 0% = 0.5 —
)

inelastic.

B 2 What makes demand elastic
Demand is more elastic when there are more substitutes, the good is a luxury, or
buyers have more time to adjust.

B 3 Price controls

o A price ceiling ¥ [R (a legal maximum, below equilibrium) causes a short-
age.

o A price floor /¥4 TR (a legal minimum, above equilibrium) causes a surplus.
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maximum price minimum price
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price price

S \ S
min price  surplus /

max price

/ shortage \

D D
> >
quantity quantity

Watch out: an elasticity below 1 still means demand does respond — just weakly.
"Inelastic” does not mean "no response”, only a small one.

Practice
Try these in order. The methods are all above.

2.1 State what price elasticity of demand measures. 1]

2.2 A 20% price rise cuts quantity demanded by 10%. Find the elasticity and state

whether it is elastic or inelastic. 3]
2.3 State one thing that makes a good’s demand more elastic. 1]
AP Microeconomics o Holiday Homework 2 Elasticity and government intervention — Part 2
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2.4 State what a price ceiling below equilibrium causes, and why.

2.5 State what a price floor above equilibrium (like a minimum wage) causes.
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1. Soja Farm is a typical profit-maximizing firm that produces and sells soybeans in a constant-cost, perfectly

competitive market that is in long-run equilibrium. The market equilibrium price of soybeans is $14 per bushel.

(a) Draw correctly labeled side-by-side graphs for the soybean market and for Soja Farm, and show each of the
following.
(i) The market equilibrium price and quantity, labeled $14 and Qy;, respectively

(ii) Soja Farm’s profit-maximizing price and quantity, labeled Pg and Qg, respectively
(iii) Soja Farm’s average total cost curve consistent with a long-run equilibrium, labeled ATC

(b) If Soja Farm is the only firm in the market that chooses to increase its price of soybeans to $15 per bushel,
will Soja Farm’s total revenue increase by $1, remain the same, or decrease to $0 ? Explain.

(c) Soybeans are used as an input in the production of tofu. Tofu now becomes a more popular food option
among consumers. On your graphs in part (a), show the short-run effect of the increased popularity of tofu on
each of the following.

(i) The new market equilibrium price and quantity of soybeans, labeled P, and Q,, respectively
(i) Soja Farm’s new profit-maximizing quantity, labeled Q*

(d) Given the increase in popularity of tofu in part (c), what will happen to the number of firms in the soybean
market in the long run? Explain.

(e) Suppose a 25% increase in the market price of quinoa causes a 5% decrease in the quantity demanded of
quinoa and a 10% increase in the quantity demanded for tofu.

(i) Is the demand for quinoa elastic, inelastic, or unit elastic? Explain using numbers.
(ii) Calculate the cross-price elasticity of demand between quinoa and tofu. Show your work.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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1. Arzeye Pharma has a patent, a legal barrier to entry, on its newly developed eye treatment that cures common

Name: :}— AP Microeconomics: 2024 Set 1

eye problems. Arzeye Pharma is currently earning positive economic profit and is producing the
profit-maximizing quantity of eye treatments.

(a) Draw a correctly labeled graph for Arzeye Pharma and show each of the following.

(i) The profit-maximizing quantity of eye treatments, labeled Q*

(i) The profit-maximizing price, labeled P*

(iii) The average total cost curve consistent with positive economic profit, labeled ATC
(iv) The area representing consumer surplus, shaded completely

(b) Suppose Arzeye Pharma wants to charge a price that maximizes its total revenue rather than its profit.

(i) On your graph in part (a), show the revenue-maximizing quantity, labeled Q.
(ii) At quantity Qp identified in part (b)(i), is the demand for eye treatments elastic, inelastic, or unit
elastic?

(c) Suppose now that Arzeye Pharma engages in perfect price discrimination.
(i) On your graph in part (a), show the lowest price that Arzeye Pharma would charge, labeled P,.
(i) What would happen to consumer surplus? Explain.

(d) Suppose instead that Arzeye Pharma’s patent expires. Will the demand for Arzeye Pharma’s treatment
become more elastic, become less elastic, or not change? Explain.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.

1. Soja Farm is a typical profit-maximizing firm that produces and sells soybeans in a constant-cost, perfectly

competitive market that is in long-run equilibrium. The market equilibrium price of soybeans is $14 per bushel.

(a) Draw correctly labeled side-by-side graphs for the soybean market and for Soja Farm, and show each of the
following.

(i) The market equilibrium price and quantity, labeled $14 and Qy;, respectively

(ii) Soja Farm’s profit-maximizing price and quantity, labeled Pg and Qg, respectively

(iii) Soja Farm’s average total cost curve consistent with a long-run equilibrium, labeled ATC

(b) If Soja Farm is the only firm in the market that chooses to increase its price of soybeans to $15 per bushel,
will Soja Farm’s total revenue increase by $1, remain the same, or decrease to $0 ? Explain.

(c) Soybeans are used as an input in the production of tofu. Tofu now becomes a more popular food option
among consumers. On your graphs in part (a), show the short-run effect of the increased popularity of tofu on
each of the following.

(i) The new market equilibrium price and quantity of soybeans, labeled P, and Q,, respectively

(i) Soja Farm’s new profit-maximizing quantity, labeled Q*

(d) Given the increase in popularity of tofu in part (c), what will happen to the number of firms in the soybean
market in the long run? Explain.

(e) Suppose a 25% increase in the market price of quinoa causes a 5% decrease in the quantity demanded of
quinoa and a 10% increase in the quantity demanded for tofu.

(i) Is the demand for quinoa elastic, inelastic, or unit elastic? Explain using numbers.
(ii) Calculate the cross-price elasticity of demand between quinoa and tofu. Show your work.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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1. Deskward is a typical profit-maximizing firm that produces and sells wooden desks in a
constant-cost, perfectly competitive market that is in long-run equilibrium.

A. Draw correctly labeled side-by-side graphs for the wooden desk market and for Deskward
and show each of the following.
i. The market equilibrium price and quantity, labeled P,; and Qy, respectively
ii. Deskward’s profit-maximizing price and quantity, labeled Pr and Qp, respectively

iii. Deskward’s average total cost curve consistent with long-run equilibrium, labeled ATC

B. If the monthly rent, a fixed cost, on Deskward’s factory building increases, what will happen
to the firm’s profit-maximizing quantity in the short run? Explain.

C. Suppose the government is considering granting a per-unit subsidy to producers of wooden
desks. On your market graph in part A, show the short-run effect of a per-unit subsidy on
each of the following.

i. The new market equilibrium price and quantity of wooden desks, labeled P* and Q%
respectively

ii. The area representing the total cost of the subsidy to the government, shaded completely

D. Instead of the per-unit subsidy, suppose the government imposes a binding price floor in the
market for wooden desks. Will the price floor result in a shortage of wooden desks, a surplus
of wooden desks, or neither? Explain.

E. Deskward also produces chairs. Deskward increases its production from 500 chairs to 600
chairs, and its long-run total cost increases from $80,000 to $108,000.

i. Calculate Deskward’s long-run average total cost of producing 500 chairs. Show your
work.

ii. As Deskward increases production from 500 chairs to 600 chairs, is Deskward
experiencing economies of scale, diseconomies of scale, or the efficient scale? Explain
using numbers.

Name: :)— AP Microeconomics: 2022 Set 2

Price ($)
70 Domestic
Supply
60
50
40
30
20
Domestic
10 | ‘ | | ‘ Demand
| | | I I
I 1 I I |
0 100 200 300 400 500 Quantity

2. The graph provided depicts New Zealand’s domestic supply and demand for wool.

(a) Calculate the consumer surplus if New Zealand does not trade with the rest of the world. Show your work.

(b) Instead, assume New Zealand decides to trade wool in the world market. The current world price of wool is
$60 per unit, and New Zealand is a price taker in the world market.

(i) How many units of wool will New Zealand export?

(i) What will happen to the consumer surplus of wool consumers in New Zealand when New Zealand
begins to trade with the rest of the world? Explain.

(iii) Will total economic surplus in New Zealand increase, decrease, or remain unchanged when New
Zealand begins to trade wool in the world market? Explain using numbers.

(c) Now assume domestic demand in New Zealand increases. Will New Zealand’s exports increase, decrease, or
stay the same?

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.



AP MICROECONOMICS « HOLIDAY HOMEWORK {B3ifE

3 A firm’s costs — Part 1 cost per me

Name: Class: Date:

AC

Vocabulary Fa)jC

AVC

Write each word three times. R4S FAIRPE =k
English Fi3C Write it 3 times (English)
Fixed cost & 8 A
Variable cost W AR A output (Q)
Economies of scale ¥ % « Average total cost (ATC) = total cost + quantity.

« Marginal cost (MC) = the cost of making one more unit.

. . 300 .

Worked example. 1f total cost is $300 for 10 units, ATC' = — = $30. If making an
Recall 11th unit raises total cost to $325, the marginal cost of that unit is $25.
Businesses have to think about costs: ® 3 Economies of scale

Economies of scale #1%4 % mean the average cost falls as the firm grows —

o Some costs stay the same however much you make (rent). through bulk buying and specialization

 Other costs rise as you produce more (materials).

» Making things in bulk can lower the cost per item. long-run 4

average cost diseconomies

This sheet lines up a firm’s costs. Each idea has a worked example. economies of scale

LRAC

New ideas

B ] Fixed and variable costs

o Fixed cost [#E M 4% does not change with output (rent on the factory).
o Variable cost R[4 {7 rises with output (materials, labour).

o Total cost = fixed + variable.

B 2 Per-unit costs

»
»

output (Q)

min efficient scale

AP Microeconomics  Holiday Homework — 3 A firm’s costs — Part 1 AP Microeconomics ¢ Holiday Homework — 3 A firm’s costs — Part 1




B 4 Diseconomies of scale

If a firm grows too big to manage well, average cost can start to rise again — disec-
onomies of scale.

Watch out: marginal cost is the cost of the next unit, not the average cost. A
firm decides whether to make one more unit by looking at its marginal cost, not the
average.

Practice
Try these in order. The methods are all above.

2.1 State the difference between a fixed cost and a variable cost, with an example of
each. 2

2.2 A firm’s total cost for 5 units is $200. Find the average total cost. 2]

2.3 Making a 6th unit raises total cost from $200 to $236. Find the marginal cost of that
unit. 2

2.4 Explain what economies of scale are. 2

2.5 State one reason a very large firm might face rising average costs. 1]

AP Microeconomics  Holiday Homework — 3 A firm’s costs — Part 1
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Name: :}— AP Microeconomics: 2017

2. The table below shows the output a firm produces using different amounts of capital (K) and labor (L). The
markets for capital and labor are perfectly competitive. The rental rate of capital is $75 per unit, and the wage
rate is $200 per unit. In the short run, capital is fixed and labor is variable.

Labor Output with K=1 Output with K=2
0 0 0
1 10 20
2 25 50
3 38 75

(a) If the firm uses one unit of capital and one unit of labor, will it be operating with constant, increasing,
or decreasing returns to scale? Explain using numbers from the table.

(b) Assume now that the firm currently has two units of capital and is using three units of labor.
(i) Calculate the marginal product for the third unit of labor. Show your work.

(ii) Did the firm experience diminishing marginal returns with the addition of the third unit of labor?
Explain using numbers from the table.

(iii) Calculate the firm’s average total cost for its current level of production. Show your work.

(iv) If the firm’s output is sold in a competitive market, what is the lowest output price at which the
third unit of labor would be hired?



Name: :}— AP Microeconomics: 2017

2. The table below shows the output a firm produces using different amounts of capital (K) and labor (L). The
markets for capital and labor are perfectly competitive. The rental rate of capital is $75 per unit, and the wage
rate is $200 per unit. In the short run, capital is fixed and labor is variable.

Labor Output with K=1 Output with K=2
0 0 0
1 10 20
2 25 50
3 38 75

(a) If the firm uses one unit of capital and one unit of labor, will it be operating with constant, increasing,
or decreasing returns to scale? Explain using numbers from the table.

(b) Assume now that the firm currently has two units of capital and is using three units of labor.
¢

(ii) Did the firm experience diminishing marginal returns with the addition of the third unit of labor?
Explain using numbers from the table.

=

Calculate the marginal product for the third unit of labor. Show your work.

(iii) Calculate the firm’s average total cost for its current level of production. Show your work.

(iv) If the firm’s output is sold in a competitive market, what is the lowest output price at which the
third unit of labor would be hired?

Name: :}— AP Microeconomics: 2016

3. Camden’s Cakery is one of many dessert cafés serving a local community. Each café produces a slightly
differentiated product, there are no barriers to entry or exit, and the firm is in long-run equilibrium.

(a) Draw a correctly labeled graph showing Camden’s demand curve, marginal revenue curve, marginal cost
curve, and long-run average total cost curve. Label Camden’s profit-maximizing output Q,, and its price P, .

(b) On your graph in part (a), label the output at which total revenue is maximized Qg.

(c) Do firms in this market experience economies of scale, diseconomies of scale, or neither in long-run
equilibrium? Explain.

STOP

END OF EXAM
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3 Profit and perfect competition — Part 2

Name: Class: Date:

Vocabulary Fa)jC

Write each word three times. R4S FAIRPE =k

English Fi3C Write it 3 times (English)
marginal revenue 1 FRULAE

Economic profit A3 HiE

Perfect competi- &£ 74
tion

Recall

In Part A you met a firm’s costs. Now how much it should make, and what “profit” really
means:

e A firm wants to make the most profit it can.
o Profit is what is left after paying costs.
o But economists count the cost of missed opportunities too.

Each idea has a worked example before the Practice.

New ideas

B 1 Profit maximization

Every firm makes the most profit at the quantity where marginal revenue il Rl
i (the extra revenue from one more unit) equals marginal cost:

MR = MC.

Make each unit whose revenue beats its cost; stop where they are equal.

AP Microeconomics  Holiday Homework — 3 Profit and perfect competition — Part 2

®

B 2 Two kinds of profit
o Accounting profit = revenue — the money costs you pay.

« Economic profit 3%l = revenue — money costs — the opportunity costs of
yOUr OWn resources.

Worked example. A shop earns $200,000 and pays $120,000 in costs, so accounting
profit is $80,000. But the owner gave up a $70,000 salary elsewhere, so economic
profit is 80,000 — 70,000 = $10,000.

B 3 Perfect competition

Perfect competition 58474 has many small firms selling an identical product,
with free entry. Each firm is a price taker — too small to change the market price.

price, 4

cost
normal profit
(P= min ATC)

»

Q" output (Q)

B 4 The long run

In perfect competition, profits attract new firms (entry) until economic profit falls to
zero — firms just cover all their costs, including opportunity costs.

‘Watch out: zero economic profit is not the disaster it sounds — it means the owner is

earning exactly what their resources could earn elsewhere. It is a perfectly acceptable,
“normal” outcome.

Practice
Try these in order. The methods are all above.

2.1 State the rule for the profit-maximizing quantity. 1]

AP Microeconomics ¢ Holiday Homework — 3 Profit and perfect competition — Part 2



2.2 State the difference between accounting profit and economic profit.

2.3 A business earns $150,000 and pays $90,000 in costs. Find the accounting profit. [2

2.4 The owner gave up a $50,000 salary. Find the economic profit.

2.5 Explain why firms in perfect competition earn zero economic profit in the long run.[2

AP Microeconomics ¢ Holiday Homework

3 Profit and perfect competition

@

Part 2

Name: :J— AP Microeconomics: 2025 Set 1

1. Voda Reservoir is a profit-maximizing firm and the only producer of bottled water in a country.
Currently, Voda Reservoir is earning negative economic profit.

A. Draw a correctly labeled graph for Voda Reservoir and show each of the following.
i. The profit-maximizing quantity, labeled Qy;
ii. The profit-maximizing price, labeled Py

iii. The average total cost curve consistent with Voda Reservoir earning negative economic
profit, labeled ATC

iv. The area of deadweight loss, shaded completely

B. Suppose the government requires Voda Reservoir to produce the socially optimal quantity of
bottled water. On your graph in part A, show the socially optimal quantity of bottled water,
labeled Qg.

C. Suppose instead the government grants a per-unit subsidy to Voda Reservoir. What will
happen to Voda Reservoir’s profit-maximizing quantity of bottled water? Explain.

D. Suppose new producers have entered the bottled-water market and Voda Reservoir
continues to operate in the bottled-water market. Will the demand for Voda Reservoir’s
bottled water become more elastic, become less elastic, or stay the same as new producers
enter the market?

E. Voda Reservoir hires workers in a perfectly competitive labor market.
i. If the demand for bottled water increases, what will happen to Voda Reservoir’s demand
for labor? Explain.
ii. The government implements a new regulation that increases the minimum age required
for a worker to be employed in a bottled-water factory. What will happen to the market
wage in the short run? Explain.
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Name: :)— AP Microeconomics: 2025 Set 1

1. Voda Reservoir is a profit-maximizing firm and the only producer of bottled water in a country. 1. Anderson Company is a typical firm that manufactures Good G in a constant-cost, perfectly competitive

Currently, Voda Reservoir is earning negative economic profit.

A. Draw a correctly labeled graph for Voda Reservoir and show each of the following.
i. The profit-maximizing quantity, labeled Qy;
ii. The profit-maximizing price, labeled Py

iii. The average total cost curve consistent with Voda Reservoir earning negative economic
profit, labeled ATC

iv. The area of deadweight loss, shaded completely

B. Suppose the government requires Voda Reservoir to produce the socially optimal quantity of
bottled water. On your graph in part A, show the socially optimal quantity of bottled water,
labeled Qg.

C. Suppose instead the government grants a per-unit subsidy to Voda Reservoir. What will
happen to Voda Reservoir’s profit-maximizing quantity of bottled water? Explain.

D. Suppose new producers have entered the bottled-water market and Voda Reservoir
continues to operate in the bottled-water market. Will the demand for Voda Reservoir’s
bottled water become more elastic, become less elastic, or stay the same as new producers
enter the market?

E. Voda Reservoir hires workers in a perfectly competitive labor market.
i. If the demand for bottled water increases, what will happen to Voda Reservoir’s demand
for labor? Explain.
ii. The government implements a new regulation that increases the minimum age required
for a worker to be employed in a bottled-water factory. What will happen to the market
wage in the short run? Explain.

market. Anderson Company is currently earning positive economic profit.

(a) What must be true about the relationship between accounting profit and economic profit if Anderson
Company currently incurs both explicit and implicit costs in production?

(b) Draw correctly labeled side-by-side graphs for the market and Anderson Company and show each of the
following.

(i) The market equilibrium price and quantity, labeled Py; and Qy, respectively

(ii) The profit-maximizing price and quantity for Anderson Company, labeled Pr and Qg, respectively
(iii) The area representing Anderson Company’s positive economic profit, shaded completely

(c) On your graphs in part (b), show what will happen to each of the following if the market for Good G adjusts
to long-run equilibrium.

(i) The market equilibrium price and quantity, labeled P, and Q,, respectively
(ii) Anderson Company’s profit-maximizing price and quantity, labeled P* and Q*, respectively

(d) Assume the production of Good G creates benefits for third parties.

(i) Given this situation, will the market equilibrium quantity be greater than, less than, or equal to the
allocatively efficient quantity? Explain.

(i1) The government takes an action that corrects the externality in the market for Good G. As a result of
the government’s action, does total economic surplus increase, decrease, or stay the same? Explain.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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1. Anderson Company is a typical firm that manufactures Good G in a constant-cost, perfectly competitive
market. Anderson Company is currently earning positive economic profit.

(a) What must be true about the relationship between accounting profit and economic profit if Anderson
Company currently incurs both explicit and implicit costs in production?

(b) Draw correctly labeled side-by-side graphs for the market and Anderson Company and show each of the
following.
(i) The market equilibrium price and quantity, labeled Py; and Qy, respectively
(ii) The profit-maximizing price and quantity for Anderson Company, labeled Pr and Qg, respectively
(iii) The area representing Anderson Company’s positive economic profit, shaded completely

(c) On your graphs in part (b), show what will happen to each of the following if the market for Good G adjusts
to long-run equilibrium.

(i) The market equilibrium price and quantity, labeled P, and Q,, respectively

(ii) Anderson Company’s profit-maximizing price and quantity, labeled P* and Q*, respectively

(d) Assume the production of Good G creates benefits for third parties.

(i) Given this situation, will the market equilibrium quantity be greater than, less than, or equal to the
allocatively efficient quantity? Explain.

(i1) The government takes an action that corrects the externality in the market for Good G. As a result of
the government’s action, does total economic surplus increase, decrease, or stay the same? Explain.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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4 Market power and monopoly — Part 1

Name: Class: Date:

Vocabulary &)

Write each word three times. 4G4 EIRFIE =ik .

English E:p'e Write it 3 times (English)

market power DiE7E: Vil
monopoly ZEWr
barriers to entry kA BEZ

deadweight loss  JLifHisk

Recall
Not every market has lots of small firms:

e Some products come from just one company, or a few big ones.
o A single seller can charge a higher price than a competitive market.
o Firms with power behave differently from price-takers.

This sheet lines up monopoly. Each idea has a worked example.

New ideas

B 1 Market power

Most real markets are imperfectly competitive — firms have some market power
i3 %441 (the ability to set the price, not just take it).

monopolistic competition monopoly

perfect competition | oligopoly |
| |

many firms, most competition one firm, no competition

AP Microeconomics  Holiday Homework — 4 Market power and monopoly — Part 1

B 2 Monopoly

A monopoly ZEH is a single seller with no close substitutes, protected by barriers
to entry #EABE& (patents, control of a resource, or huge economies of scale).

price, A
cost
Pm
supernqrmal MC
profit
ATC
SNAR=D
MR
>
Om output (Q)

B 3 Less output, higher price

Compared with perfect competition, a monopoly produces less and charges more,
and it can keep earning profit because entry is blocked.

B 4 Deadweight loss

Because it under-produces, a monopoly creates deadweight loss JLiff ik — mu-
tually beneficial trades that no longer happen. This is why monopolies are seen as
inefficient.

Watch out: a monopoly cannot charge any price it likes — it is still limited by
the demand curve. Charge too much and buyers walk away; it picks the price that
maximizes profit, not the highest possible price.

Practice

Try these in order. The methods are all above.

2.1 State what “market power” means. 1

AP Microeconomics ¢ Holiday Homework — 4 Market power and monopoly — Part 1



2.2 State what a monopoly is and give one barrier to entry that protects it.

[

2.3 Compared with perfect competition, state what a monopoly does to output and

price.

2.4 Explain what deadweight loss is.

2.5 Explain why a monopoly still cannot charge an unlimited price.

AP Microeconomics  Holiday Homework — 4 Market power and monopoly — Part 1

2

[

[

Name: :}— AP Microeconomics: 2024 Set 2

1. Arzeye Pharma has a patent, a legal barrier to entry, on its newly developed eye treatment that cures common
eye problems. Arzeye Pharma is currently earning positive economic profit and is producing the
profit-maximizing quantity of eye treatments.

(a) Draw a correctly labeled graph for Arzeye Pharma and show each of the following.

(i) The profit-maximizing quantity of eye treatments, labeled Q*

(i) The profit-maximizing price, labeled P*

(iii) The average total cost curve consistent with positive economic profit, labeled ATC
(iv) The area representing consumer surplus, shaded completely

(b) Suppose Arzeye Pharma wants to charge a price that maximizes its total revenue rather than its profit.

(i) On your graph in part (a), show the revenue-maximizing quantity, labeled Q.
(ii) At quantity Qp identified in part (b)(i), is the demand for eye treatments elastic, inelastic, or unit
elastic?

(c) Suppose now that Arzeye Pharma engages in perfect price discrimination.
(i) On your graph in part (a), show the lowest price that Arzeye Pharma would charge, labeled P,.
(i) What would happen to consumer surplus? Explain.

(d) Suppose instead that Arzeye Pharma’s patent expires. Will the demand for Arzeye Pharma’s treatment
become more elastic, become less elastic, or not change? Explain.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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1. Arzeye Pharma has a patent, a legal barrier to entry, on its newly developed eye treatment that cures common
eye problems. Arzeye Pharma is currently earning positive economic profit and is producing the
profit-maximizing quantity of eye treatments.

AP MICROECONOMICS « HOLIDAY HOMEWORK &#{Ek
(a) Draw a correctly labeled graph for Arzeye Pharma and show each of the following.

(i) The profit-maximizing quantity of eye treatments, labeled Q* 4 O llgOp Oly al’ld game theOI'y - Part 2
(i) The profit-maximizing price, labeled P*

(iii) The average total cost curve consistent with positive economic profit, labeled ATC
(iv) The area representing consumer surplus, shaded completely

. o . Name: Class: Date:
(b) Suppose Arzeye Pharma wants to charge a price that maximizes its total revenue rather than its profit.

(i) On your graph in part (a), show the revenue-maximizing quantity, labeled Qg.

(ii) g;:ltlil:;lﬁty Qg identified in part (b)(i), is the demand for eye treatments elastic, inelastic, or unit Vocabulary ﬁﬂﬂ:

. ) A R

(c) Suppose now that Arzeye Pharma engages in perfect price discrimination. Write each word three times. fLAR IS =i

(i) On your graph in part (a), show the lowest price that Arzeye Pharma would charge, labeled P,. English 3z Write it 3 times (English)

(ii) What would happen to consumer surplus? Explain. ; T e

PP P P oligopoly SERZEWT

(d) Suppose instead that Arzeye Pharma’s patent expires. Will the demand for Arzeye Pharma’s treatment
become more elastic, become less elastic, or not change? Explain. game theory RS

dominant strategy i #RIE

. . . . Nash equilibrium 444
Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.

Recall

In Part A you met monopoly. Now markets with just a few big firms:

o Cars, phones, and airlines are sold by a handful of large companies.
« Each firm watches what its rivals do before deciding.

Each idea has a worked example before the Practice.

New ideas

B 1 Oligopoly

An oligopoly Z3kZE# is a market with a few large firms that are interdependent
— each firm’s best move depends on what its rivals do.

B 2 Game theory

Because firms react to each other, economists use game theory {#3%if. A payoff
matrix shows each firm’s profit for every combination of choices.

AP Microeconomics ¢ Holiday Homework — 4 Oligopoly and game theory — Part 2




B 3 Dominant strategy and Nash equilibrium
o A dominant strategy ;33K is a firm’s best choice whatever the rival does.

o A Nash equilibrium %}j{}-#J4 is an outcome where no firm can do better by
changing its choice alone.

Worked example. Two firms each pick High or Low price. Profits (A, B): both
High — (10,10); A Low, B High — (14,4); both Low — (6,6). For A, Low beats
High whatever B does, so Low is dominant — and by symmetry for B. The Nash
equilibrium is both Low (6, 6), worse for both than cooperating.

B 4 Why cooperation is hard

Firms would both gain by cooperating (acting like a monopoly), but each has an
incentive to cheat — so they often end up at the worse outcome. This is the prisoners’
dilemma.

Watch out: the Nash equilibrium can be worse for everyone than cooperating —
yet each firm still ends up there, because each is following its own best move given
the other’s.

Practice
Try these in order. The methods are all above.

2.1 State what an oligopoly is.

[

2.2 State what a “dominant strategy” is.

[

2.3 State what a Nash equilibrium is.

2.4 For the example (both Low = (6,6), cooperating = (10, 10)), state which outcome
the firms reach and why it is worse for them. 2]

AP Microeconomics ¢ Holiday Homework — 4 Oligopoly and game theory — Part 2

2.5 Explain why firms in an oligopoly find it hard to cooperate.

AP Microeconomics  Holiday Homework

4 Oligopoly and game theory

Part

2
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1. Arzeye Pharma has a patent, a legal barrier to entry, on its newly developed eye treatment that cures common
eye problems. Arzeye Pharma is currently earning positive economic profit and is producing the
profit-maximizing quantity of eye treatments.

3. Camden’s Cakery is one of many dessert cafés serving a local community. Each café produces a slightly
differentiated product, there are no barriers to entry or exit, and the firm is in long-run equilibrium.

(a) Draw a correctly labeled graph showing Camden’s demand curve, marginal revenue curve, marginal cost

(a) Draw a correctly labeled graph for Arzeye Pharma and show each of the following. curve, and long-run average total cost curve. Label Camden’s profit-maximizing output Q,, and its price P, .
(i) The profit-maximizing quantity of eye treatments, labeled Q* (b) On your graph in part (a), label the output at which total revenue is maximized Qg.
(i) The profit-maximizing price, labeled P*
(iii) The average total cost curve consistent with positive economic profit, labeled ATC (c) Do firms in this market experience economies of scale, diseconomies of scale, or neither in long-run
(iv) The area representing consumer surplus, shaded completely equilibrium? Explain.

(b) Suppose Arzeye Pharma wants to charge a price that maximizes its total revenue rather than its profit.

(i) On your graph in part (a), show the revenue-maximizing quantity, labeled Q.
(ii) At quantity Qp identified in part (b)(i), is the demand for eye treatments elastic, inelastic, or unit
elastic?

(c) Suppose now that Arzeye Pharma engages in perfect price discrimination.
(i) On your graph in part (a), show the lowest price that Arzeye Pharma would charge, labeled P,.
(i) What would happen to consumer surplus? Explain.

(d) Suppose instead that Arzeye Pharma’s patent expires. Will the demand for Arzeye Pharma’s treatment
become more elastic, become less elastic, or not change? Explain.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number. STOP

END OF EXAM
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2. Breadbasket and Quicklunch are the only two sandwich shops serving a small town. Each shop can choose
to set a high price or a low price for sandwiches. The payoff matrix below shows the daily profits for each
combination of prices that the two shops could choose. The first entry shows Breadbasket’s profits, and the
second entry shows Quicklunch’s profits. Assuming that both shops know the information shown in the matrix,
answer the following.

Quicklunch

High Price Low Price

High Price | $105, $110 | $40, $130
Breadbasket

Low Price | $120, $80 | $75, $70

(a) Does each shop have a dominant strategy to set a high price, a dominant strategy to set a low price, or does it
have no dominant strategy?

(i) Breadbasket
(ii) Quicklunch
(b) If the two shops do not cooperate on setting prices, what will be the profit for each shop?
(i) Breadbasket
(ii) Quicklunch

(c) The town government is concerned that food prices are too high. It decides to give a daily subsidy of $20 to
any shop that chooses to set a low price for its food items. Redraw the payoff matrix under the government
subsidy system.

Using your redrawn payoff matrix, answer each of the following.

(i) Would Quicklunch choose to set a high price or a low price? Explain using specific values from your
redrawn matrix.

(i) Would the profits for Breadbasket increase, decrease, or stay the same? Explain with a comparison to
your answer in part (b)(i). Use the specific values.
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5 The labour market — Part 1

Name: Class: Date:

Vocabulary &)

Write each word three times. 4G4 EIRFIE =ik .

English E:p'e Write it 3 times (English)

factor market R
derived demand  JRAZFER

marginal revenue I R I 5
product 77

Recall
Firms don’t only sell goods — they also buy workers and resources:

« Businesses hire workers and pay wages.
o A worker is worth hiring if they bring in more than they cost.
o Demand for workers depends on demand for what they make.

This sheet lines up the labour market. Each idea has a worked example.
New ideas

B ] Factor markets

A factor market 3L {737 is where firms buy the factors of production — labour,
land, capital. The roles reverse: firms demand and households supply.

AP Microeconomics e« Holiday Homework — 5 The labour market — Part 1

®

wage 4

D = MRP
>
>
L* quantity of labour

B 2 Derived demand

Demand for workers is a derived demand JR4: 253K — firms want workers not for
themselves but for the output they produce. So more demand for a product means
more demand for its workers.

B 3 Marginal revenue product

A worker’s value to the firm is the marginal revenue product 1 Br i 257 i
(MRP): the extra revenue from hiring one more worker, M RP = marginal product x
price.

Worked example. A worker makes 8 units, each sold for $5, so MRP = 8 x $5 = $40.

B 4 The hiring rule

A firm hires workers up to where the M RP equals the wage. If a worker’s M RP is
above the wage, hire them; if below, do not.

‘Watch out: as a firm hires more workers, each new worker usually adds less output
(diminishing returns), so M RP falls. The firm keeps hiring only until M RP drops
to the wage.

Practice
Try these in order. The methods are all above.

2.1 State who demands and who supplies in a labour market. 2]

AP Microeconomics ¢ Holiday Homework — 5 The labour market — Part 1



2.2 Explain what “derived demand” means for workers.

2.3 A worker makes 6 units, each sold for $4. Find the marginal revenue product.

2.4 The wage is $30. State whether the firm should hire the worker in 2.3, and why.

2.5 State the rule a firm uses to decide how many workers to hire.

AP Microeconomics ¢ Holiday Homework

5 The labour market

S

Part

Name: :J— AP Microeconomics: 2025 Set 1

1. Voda Reservoir is a profit-maximizing firm and the only producer of bottled water in a country.
Currently, Voda Reservoir is earning negative economic profit.

A. Draw a correctly labeled graph for Voda Reservoir and show each of the following.
i. The profit-maximizing quantity, labeled Qy;
ii. The profit-maximizing price, labeled Py

iii. The average total cost curve consistent with Voda Reservoir earning negative economic
profit, labeled ATC

iv. The area of deadweight loss, shaded completely

B. Suppose the government requires Voda Reservoir to produce the socially optimal quantity of
bottled water. On your graph in part A, show the socially optimal quantity of bottled water,
labeled Qg.

C. Suppose instead the government grants a per-unit subsidy to Voda Reservoir. What will
happen to Voda Reservoir’s profit-maximizing quantity of bottled water? Explain.

D. Suppose new producers have entered the bottled-water market and Voda Reservoir
continues to operate in the bottled-water market. Will the demand for Voda Reservoir’s
bottled water become more elastic, become less elastic, or stay the same as new producers
enter the market?

E. Voda Reservoir hires workers in a perfectly competitive labor market.
i. If the demand for bottled water increases, what will happen to Voda Reservoir’s demand
for labor? Explain.
ii. The government implements a new regulation that increases the minimum age required
for a worker to be employed in a bottled-water factory. What will happen to the market
wage in the short run? Explain.
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5 Monopsony — Part 2

Name: Class: Date:

Vocabulary Fa)jLC

Write each word three times. R4S FAIRPE =k

English Fi3C Write it 3 times (English)
monopsony Ky ZElWr

marginal  factor I fr 2 &

cost )%
Recall

In Part A you met the competitive labour market. Now what happens with only one big
employer:

o In some towns, a single large company hires most of the workers.
o With little competition for workers, that firm has power over wages.

Each idea has a worked example before the Practice.
New ideas

B 1 Monopsony

A monopsony X752 is a market with a single buyer of a factor — for example,
the only big employer in a town.

AP Microeconomics ¢ Holiday Homework — 5 Monopsony — Part 2

hire where
FC = MRP

monopsony: hire where MFC = MRP - wage from supply at Q,, (below competitive W)

Om 0c quantity of labor

B 2 Raising the wage for everyone

Because it is the whole market, to hire more workers the monopsonist must raise the
wage for everyone — not just the new hire.

B 3 Marginal factor cost

So the cost of one more worker (the marginal factor cost ¥ FRZZ A, MFC) is
above the wage. It is the mirror image of a monopoly, where marginal revenue is
below the price.

B 4 The result

A monopsony hires fewer workers at a lower wage than a competitive market would
— it uses its power over wages to hold both down.

‘Watch out: a monopsony pays less than a competitive market, not more. Its single-
buyer power lets it push the wage below what many firms competing for the same
workers would offer.

Practice

Try these in order. The methods are all above.

2.1 State what a monopsony is. 2]

2
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2.2 Explain why a monopsonist must raise the wage for everyone to hire one more
worker. 2]

2.3 State whether the marginal factor cost is above or below the wage for a monopsonist. |1

2.4 Compared with a competitive market, state what a monopsony does to the wage and
the number of workers. 2]

2.5 State which everyday situation could create a monopsony. 1]

AP Microeconomics ¢ Holiday Homework — 5 Monopsony — Part 2

Name: :}— AP Microeconomics: 2017

2. The table below shows the output a firm produces using different amounts of capital (K) and labor (L). The
markets for capital and labor are perfectly competitive. The rental rate of capital is $75 per unit, and the wage
rate is $200 per unit. In the short run, capital is fixed and labor is variable.

Labor Output with K=1 Output with K=2
0 0 0
1 10 20
2 25 50
3 38 75

(a) If the firm uses one unit of capital and one unit of labor, will it be operating with constant, increasing,
or decreasing returns to scale? Explain using numbers from the table.

(b) Assume now that the firm currently has two units of capital and is using three units of labor.
(i) Calculate the marginal product for the third unit of labor. Show your work.

(ii) Did the firm experience diminishing marginal returns with the addition of the third unit of labor?
Explain using numbers from the table.

(iii) Calculate the firm’s average total cost for its current level of production. Show your work.

(iv) If the firm’s output is sold in a competitive market, what is the lowest output price at which the
third unit of labor would be hired?
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2. Bueno is a firm that produces and sells guava, a type of fruit. The market for guava is perfectly competitive.
The marginal private benefit (MPB), marginal private cost (MPC), marginal social benefit (MSB), and marginal
social cost (MSC) curves are illustrated in the graph provided.

Price per
Unit ($) MPC = MSC

|

|

|

|

|
0 Q Q Q, Quantity
of Output

(a) Identify the kind of market failure represented by this graph.
(b) Using numbers from the graph, identify the marginal external benefit.

(c) Assume the guava market is in short-run equilibrium and Bueno hires workers in a perfectly competitive
labor market at a wage of $20 per hour. The marginal product of the last worker hired was 6 units of guava per
hour.
(i) Calculate the change in Bueno’s profit per hour from the last worker hired. Show your work.
(ii) Suppose that the government decides to provide a per-unit subsidy to consumers who buy guava.
How would the per-unit subsidy affect Bueno’s marginal revenue product curve? Explain.

(d) Instead of hiring workers in a perfectly competitive labor market, assume Bueno hires workers in a
monopsony labor market. Will the number of workers hired increase, decrease, or stay the same? Explain.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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6 Externalities — Part 1

Name: Class: Date:

Vocabulary &)

Write each word three times. 4G4 EIRFIE =ik .

English E:p'e Write it 3 times (English)
externality AR

negative external- 11 4MEE

ity

positive external- IEANYE

ity

Pigovian tax JEHB
Recall

Markets usually work well, but not always:

o A factory’s pollution harms people who had nothing to do with it.
« A vaccination protects not just you but everyone around you.
o Sometimes the government steps in to fix a problem.

This sheet lines up externalities. Each idea has a worked example.
New ideas

B ] Externalities

in a transaction — so buyers and sellers ignore it.

B 2 Negative externalities

higher than the private cost, so the market over-produces.
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An externality #Mi4 is a cost or benefit that falls on a third party not involved

A negative externality 14 A (like pollution) means the true cost to society is

price A

MSC
welfare/

loss MPC =S

-

D =MSB
>
»
Q Qm quantity

B 3 Positive externalities

A positive externality 1E 4N (like vaccination or education) means society
benefits more than the private buyer, so the market under-produces.

B 4 Fixing them

« A Pigovian tax JilE15fi on a negative externality makes producers pay for the
harm, cutting output to the right level.

o A subsidy on a positive externality encourages more of it.

Worked example. A factory’s private cost is $8 per unit, but each unit also causes $3
of pollution. A tax of $3 per unit raises the firm’s cost to the true social cost of $11,
so it produces the efficient amount.

Watch out: with a negative externality the market makes too much (it ignores the
harm); with a positive externality it makes too little (it ignores the extra benefit).
The fixes go in opposite directions.

Practice

Try these in order. The methods are all above.

2.1 State what an externality is.
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2.2 Give one example of a negative and one of a positive externality.

[

2.3 State whether the market over- or under-produces a good with a negative external-
ity. 1

2.4 A factory’s private cost is $10 per unit and it causes $4 of pollution per unit. State
the Pigovian tax that would correct this. 2]

2.5 State the tool a government uses to encourage a good with a positive externality. [1]
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2. Copper is produced in a perfectly competitive market with an upward-sloping supply curve and a

downward-sloping demand curve. Assume the production of copper results in liquid waste, which seeps into
local rivers. The contaminated river water causes human illnesses and crop failures downstream. The marginal
external cost from producing copper is constant across all quantities of copper produced.

(a) Draw a correctly labeled graph of the copper market with the marginal social benefit (MSB), marginal
private benefit (MPB), marginal social cost (MSC), and marginal private cost (MPC) curves, and show each of
the following.

(i) The market equilibrium quantity, labeled Qp;
(ii) The socially efficient quantity, labeled Qg

(b) Suppose the demand for copper decreases. On your graph in part (a), show the deadweight loss at the new
market equilibrium, shaded completely.

(c) Suppose the government is considering levying a tax on copper.

(i) What per-unit tax level would achieve the socially optimal quantity?
(ii) Explain why a lump-sum tax on producers will not achieve the socially optimal quantity in the short
run.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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6 Public goods and inequality — Part 2

Name: Class: Date:

Vocabulary &)

Write each word three times. 4G4 EIRFIE =ik .

English E:p'e Write it 3 times (English)
public good NI
free-ride JEHEE
Lorenz curve % 18 2% i
24

Gini coefficient HJeR2EL

Recall
In Part A you met externalities. Now two more reasons markets need help:

« Some things (like street lighting) would never be provided by a shop.
o Market incomes can be very unequal.

Each idea has a worked example before the Practice.
New ideas
B 1 Rival and excludable

Goods differ in two ways: is one person’s use at another’s expense (rival), and can
non-payers be kept out (excludable)?
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Excludable Non-excludable
- Private good Common resource
©
2
[ food, clothes ocean fish, air
_g Club good Public good
'
<
g cinema, toll road street light, defence

B 2 Public goods

A public good A 3:¥ i is non-rival and non-excludable (national defence,
street lighting). Since non-payers cannot be excluded, people free-ride 4%, so
markets under-provide it — and government usually supplies it.

B 3 Measuring inequality

Market incomes can be very unequal. The Lorenz curve %1624 £k plots the share
of income against the share of population; the further it bows from the diagonal, the
more unequal.

cumulative &
% of income
Gini =A/(A+B)

Lorenz
curve

)
@
UEN
N

»
»

cumulative % of population
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B 4 The Gini coefficient

The Gini coefficient % JE & %{ summarizes this in one number: 0 means perfect
equality, 1 means perfect inequality.

Watch out: a public good is not just any good the government provides — it must
be non-rival and non-excludable. A public hospital’s beds are rival (one patient’s
use blocks another’s), so healthcare is not a pure public good.

Practice

Try these in order. The methods are all above.

2.1 State the two features that define a public good.

2.2 Explain why markets under-provide public goods (use the idea of free-riding).

2.3 Give one example of a public good.

2.4 State what a Gini coefficient of 0 and of 1 each mean.

2.5 State what a Lorenz curve that bows far from the diagonal tells you.
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2. Copper is produced in a perfectly competitive market with an upward-sloping supply curve and a

downward-sloping demand curve. Assume the production of copper results in liquid waste, which seeps into
local rivers. The contaminated river water causes human illnesses and crop failures downstream. The marginal
external cost from producing copper is constant across all quantities of copper produced.

(a) Draw a correctly labeled graph of the copper market with the marginal social benefit (MSB), marginal
private benefit (MPB), marginal social cost (MSC), and marginal private cost (MPC) curves, and show each of
the following.

(i) The market equilibrium quantity, labeled Qp;
(ii) The socially efficient quantity, labeled Qg

(b) Suppose the demand for copper decreases. On your graph in part (a), show the deadweight loss at the new
market equilibrium, shaded completely.

(c) Suppose the government is considering levying a tax on copper.

(i) What per-unit tax level would achieve the socially optimal quantity?
(ii) Explain why a lump-sum tax on producers will not achieve the socially optimal quantity in the short
run.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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2. Copper is produced in a perfectly competitive market with an upward-sloping supply curve and a
downward-sloping demand curve. Assume the production of copper results in liquid waste, which seeps into
local rivers. The contaminated river water causes human illnesses and crop failures downstream. The marginal
external cost from producing copper is constant across all quantities of copper produced.

(a) Draw a correctly labeled graph of the copper market with the marginal social benefit (MSB), marginal
private benefit (MPB), marginal social cost (MSC), and marginal private cost (MPC) curves, and show each of
the following.

(i) The market equilibrium quantity, labeled Q
(ii) The socially efficient quantity, labeled Qg

(b) Suppose the demand for copper decreases. On your graph in part (a), show the deadweight loss at the new
market equilibrium, shaded completely.

(c) Suppose the government is considering levying a tax on copper.

(i) What per-unit tax level would achieve the socially optimal quantity?
(ii) Explain why a lump-sum tax on producers will not achieve the socially optimal quantity in the short
run.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.







