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Reading the mark scheme

B1 a mark that stands on its own – the point is either made or not.
M1 a method mark: the right approach, even if the number is wrong.
A1 an answer mark, and it usually needs its M mark first.
C1 a working mark on the way to the answer.

// separates answers the examiner accepts equally.
ecf = error carried forward: a later part is marked on your own earlier answer.
owtte = “or words to that effect” – the wording need not match.
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Question 2

2026 • Q2
The table shows Protecto’s short-run cost schedule of producing helmets.

Quantity of Helmets Total Cost ($) Marginal Cost ($)

4 200 30
5 235 35
6 275 40
7 320 45
8 375 55
9 440 65
10 520 80
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Question 2

Protecto produces and sells as many helmets as it wants at a market price of
60each, andProtecto′sfixedcostis80.
(a) Identify the market structure in which Protecto sells helmets.
(b) Calculate Protecto’s average variable cost when it produces 4 helmets. Show your
work.
(c) Calculate Protecto’s economic profit when it sells 5 helmets. Show your work.
(d) Identify Protecto’s profit-maximizing quantity of helmets. Explain your answer
using marginal analysis and numbers.
(e) Protecto is earning positive economic profit in the short run. As the market for
helmets adjusts to long-run equilibrium, will the market price of helmets increase,
decrease, or remain the same? Explain.
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2.	The table shows Protecto’s short-run cost schedule of producing helmets.

Quantity of Helmets Total Cost ($) Marginal Cost ($)

4 200 30

5 235 35

6 275 40

7 320 45

8 375 55

9 440 65

10 520 80

Protecto produces and sells as many helmets as it wants at a market price of $60 each, and 
Protecto’s fixed cost is $80.

Part A

Identify the market structure in which Protecto sells helmets.

Part B

Calculate Protecto’s average variable cost when it produces 4 helmets. Show your work.

Part C

Calculate Protecto’s economic profit when it sells 5 helmets. Show your work.

Part D

Identify Protecto’s profit-maximizing quantity of helmets. Explain your answer using marginal 
analysis and numbers.

Part E

Protecto is earning positive economic profit in the short run. As the market for helmets adjusts 
to long-run equilibrium, will the market price of helmets increase, decrease, or remain the 
same? Explain.
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Question 1

2025 Set 2 • Q1
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)(i) Draw correctly labeled side-by-side graphs for the wooden desk market and for
Deskward and show each of the following. The market equilibrium price and quantity,
labeled PM and QM, respectively.
(a)(ii) Draw correctly labeled side-by-side graphs for the wooden desk market and for
Deskward and show each of the following. Deskward’s profit-maximizing price and
quantity, labeled PF and QF, respectively.
(a)(iii) Draw correctly labeled side-by-side graphs for the wooden desk market and for
Deskward and show each of the following. Deskward’s average total cost curve
consistent with long-run equilibrium, labeled ATC.



Past-paper walk-through

Question 1

2025 Set 2 • Q1
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.
(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.
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Question 1

2025 Set 2 • Q1
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.
(c)(i) 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. The new market equilibrium price and
quantity of wooden desks, labeled P∗ and Q∗, respectively.
(c)(ii) 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. The area representing the total cost of the
subsidy to the government, shaded completely.
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Question 1

2025 Set 2 • Q1
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.
(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.
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Question 1

2025 Set 2 • Q1
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.
(e)(i) 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.
Calculate Deskward’s long-run average total cost of producing 500 chairs. Show your
work.
(e)(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.
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Solution 1

(a)(i)

Mark scheme
Draw a correctly labeled graph of the market for wooden desks with a
downward-sloping demand (D) curve and an upward-sloping supply (S1)
curve. Label the market equilibrium price (where D and S1 intersect) as PM
and the market equilibrium quantity as QM.
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Solution 1

(a)(ii)

Mark scheme
Draw Deskward’s graph with the firm’s horizontal demand and marginal
revenue curve (d = MR) extended from the market equilibrium price PM, and
label the firm’s price as PF (= PM, since the firm is a price taker) (1 point).
Also draw a rising marginal cost (MC) curve and show the firm’s
profit-maximizing quantity, labeled QF, at the point where MR = MC (1
point).
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Solution 1

(a)(iii)

Mark scheme
Show the average total cost (ATC) curve tangent to the firm’s d = MR curve
at QF, and show the MC curve passing through the minimum point of the
ATC curve. Tangency of ATC to price (zero economic profit) with MC
crossing ATC at its minimum indicates Deskward’s ATC curve is consistent
with long-run competitive equilibrium.
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Solution 1

(b)

Mark scheme
Deskward’s profit-maximizing quantity will NOT change in the short run. An
increase in a fixed cost (like rent) does not affect the firm’s marginal cost or
marginal revenue; since profit maximization occurs where MR = MC and
neither curve shifts, the profit-maximizing quantity is unchanged (only the
firm’s economic profit falls).
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Solution 1

(c)(i)

Mark scheme
On the market graph from part A, show the supply curve shifting right, from
S1 to S2 (a per-unit subsidy lowers producers’ effective cost of production,
increasing supply). Label the new, lower market equilibrium price as P∗ and
the new, higher market equilibrium quantity as Q∗, at the intersection of D
and S2.
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Solution 1

(c)(ii)

Mark scheme
Shade completely the rectangle bounded by the vertical gap between S1 and
S2 (the per-unit subsidy) at the new equilibrium quantity Q∗ — i.e., the area
between S1 and S2 from quantity 0 to Q∗, spanning from P∗ up to the price
on S1 at Q∗. This area equals the per-unit subsidy times Q∗, the total cost of
the subsidy to the government.
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Solution 1

(d)

Mark scheme
The price floor will result in a surplus of wooden desks. Because the price
floor is binding, it is set above the market equilibrium price; at this higher
price, the quantity of wooden desks supplied is greater than the quantity
demanded, creating a surplus.
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Solution 1

(e)(i)

Mark scheme
Long-run average total cost (LRATC) at 500 chairs = Total Cost / Quantity
= $80{,}000 / 500 = $160 per chair. Show the division as work.
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Solution 1

(e)(ii)

Mark scheme
Deskward is experiencing diseconomies of scale. As output increases from 500
to 600 chairs, LRATC increases from $160 (= $80{,}000/500) to $180 (=
$108{,}000/600) per chair. Because LRATC rises as output increases, this is
diseconomies of scale (economies of scale would require falling LRATC;
efficient scale requires LRATC to be at its minimum).
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Question 1
2024 Set 1 • Q1

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 QM, respectively
(ii) Soja Farm’s profit-maximizing price and quantity, labeled PF and QF, 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 P2 and Q2, respectively
(ii) 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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Question 1

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 QM, respectively
(ii) Soja Farm’s profit-maximizing price and quantity, labeled PF and QF, 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 P2 and Q2, respectively
(ii) 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. 

GO ON TO THE NEXT PAGE. 
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Solution 1

(a) Mark scheme

Draw side-by-side graphs (4 points, 1 each): (1) Market graph: downward-sloping
demand D1 and upward-sloping supply S, with the equilibrium labeled at price
14andquantityQ_M.(2)Firmgraph : SojaFarm(aprice −
taking, perfectlycompetitivefirm)hasahorizontaldemand/marginal −
revenuecurved_1=MR_1drawnatthemarketprice, labeledP_F(=14, the height
carried over from the market graph). (3) A rising marginal cost (MC) curve is
added to the firm graph, crossing d1 = MR1 at the profit-maximizing quantity QF
(where MR = MC). (4) An average total cost (ATC) curve is added, drawn
tangent to the firm’s demand curve exactly at QF (zero long-run economic profit),
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Solution 1

with the MC curve passing through the minimum point of ATC. Each of the four
elements earns its own point; grade holistically against these four labeled features.
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Solution 1

(b)

Mark scheme
Soja Farm’s total revenue would decrease to 0(notmerelyfallby1). Because
Soja Farm is one price-taking firm among many in a perfectly competitive
market, it faces a perfectly elastic (horizontal) demand curve at the market
price of 14.Ifitaloneraisesitspriceto15, all of its customers would simply buy
soybeans from the many other sellers still charging the market price of
14, soSojaFarmwouldsellzerounitsandearn0 in revenue.
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Solution 1

(c)

Mark scheme
Two points, one per graph: (i) On the market graph, demand shifts rightward
from D1 to D2 (tofu’s rising popularity raises demand for its input, soybeans),
producing a new, higher equilibrium price labeled P2 and a new, higher
equilibrium quantity labeled Q2 (both to the right/above the original
14/Q_M point). (ii) On the firm’s graph, the higher market price shifts the
firm’s horizontal demand/MR curve upward to d2 = MR2 at P2, and the new
profit-maximizing quantity is labeled Q∗, found where MR2 = MC (to the
right of the original QF).
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Solution 1

(d)

Mark scheme
The number of firms in the soybean market will increase in the long run. At
the new higher price P2, existing firms like Soja Farm earn positive
(above-normal) economic profits (price exceeds ATC at Q∗). These economic
profits attract new firms to enter the soybean market, which is characteristic
of long-run adjustment in a perfectly competitive industry.
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Solution 1

(e)(i)

Mark scheme
Demand for quinoa is inelastic. Explanation (either is sufficient): the price
elasticity of demand for quinoa has an absolute value of |%ΔQ_d / %ΔP| =
5% / 25% = 0.2, which is less than 1, so demand is inelastic; equivalently, the
5% decrease in quantity demanded of quinoa is smaller (proportionally) than
the 25% increase in the price of quinoa, meaning quantity demanded responds
less than proportionally to the price change.
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Solution 1

(e)(ii)

Mark scheme
Cross-price elasticity of demand between quinoa and tofu = (% change in
quantity demanded of tofu) / (% change in price of quinoa) = 10% / 25% =
0.4. (The positive value confirms quinoa and tofu are substitutes.)
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Question 3

2023 Set 1 • Q3
The graph provided shows the demand (d), marginal revenue (MR), average total cost
(ATC), average variable cost (AVC), and marginal cost (MC) curves for Hansel
Hangout, a typical profit-maximizing firm in a perfectly competitive market producing
Good X.
[Graph with y-axis ”Price, Cost ()”showinggridlinevalues8, 9, 11, 14, 20, 21, 26andx −
axis”Quantity”showinggridlinevalues4, 6, 8, 10.Curvesshown, labeledlefttorightalongtherightsideofthegraph :
MC(risingmarginalcostcurve),ATC(averagetotalcostcurve,U −
shaped, intersectingMCatapproximatelyquantity8, price20−
21),AVC(averagevariablecostcurve,U −
shaped, lyingbelowATC,withitsminimumnearquantity4−
6aroundprice8−9), andahorizontallined = MRdrawnatprice14.Dashedguidelinesconnect :
price26uptotheMCcurvenearquantity10; price21and20nearquantity8whereMCcrossesATC; price14acrosstowhered
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Question 3

= MR$ crosses MC (near quantity 8) and also down to where it crosses AVC (near
quantity 10); price 11 and 9 and 8 down near quantity 4 where AVC has its minimum.]
(a) Calculate Hansel Hangout’s total fixed cost. Show your work.
(b) Identify the price and Hansel Hangout’s profit-maximizing quantity of Good X.
(c) Calculate Hansel Hangout’s economic profit at the quantity identified in part (b).
Show your work.
(d) As the market for Good X adjusts to the long-run equilibrium, what will happen to
the price of Good X? Explain.
(e) Assume the cross-price elasticity of demand between Good X and Good C is
positive. Given the change in the long-run price of Good X in part (d), will the
quantity demanded of Good C increase, decrease, or remain the same? Explain.
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Solution 3

(a)

Mark scheme
Total Fixed Cost = (Average Total Cost − Average Variable Cost) × Quantity.
Using the Q = 4 row: TFC = (26−8) × 4 = 18×4 =72. (Equivalently, from
Q = 6: (21−9) × 6 = 72; orfromQ=8: (20 − 11)×8 =72.)
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Solution 3

(b)

Mark scheme
Price = $14 and Hansel Hangout’s profit-maximizing quantity of Good X is 6
units (the quantity from the data table where marginal revenue equals
marginal cost, i.e., price equals marginal cost for this price-taking firm).
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Solution 3

(c)

Mark scheme
Economic Profit = (Price − Average Total Cost) × Quantity = ($14 − $21)
× 6 = (−$7) × 6 = −$42. (Equivalently, Total Revenue − Total Cost =
($14 × 6) − ($21 × 6) = $84 − $126 = −$42.)
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Solution 3

(d)

Mark scheme
The market price of Good X will increase in the long run. Explanation:
because firms are earning negative economic profit (a loss) at the current
price, some firms will exit the market, shifting the market supply curve to the
left (decrease in supply), which raises the market equilibrium price toward the
zero-economic-profit long-run equilibrium.
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Solution 3

(e)

Mark scheme
The quantity demanded of Good C will increase. Explanation: a positive
cross-price elasticity of demand between Good X and Good C indicates the
two goods are substitutes in consumption; since the long-run price of Good X
increases (from part (d)), demand for Good C increases (the demand curve for
C shifts right), causing an increase in the quantity demanded of Good C.
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Question 1

2023 Set 2 • Q1
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?
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Question 1

2023 Set 2 • Q1
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.
(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 PM and QM, respectively (ii)
The profit-maximizing price and quantity for Anderson Company, labeled PF and QF,
respectively (iii) The area representing Anderson Company’s positive economic profit,
shaded completely
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Question 1

2023 Set 2 • Q1
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.
(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 P2 and Q2, respectively (ii)
Anderson Company’s profit-maximizing price and quantity, labeled P∗ and Q∗,
respectively
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Question 1

2023 Set 2 • Q1
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.
(d)(i) Assume the production of Good G creates benefits for third parties. Given this
situation, will the market equilibrium quantity be greater than, less than, or equal to
the allocatively efficient quantity? Explain.
(d)(ii) 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.
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Solution 1

(a)

Mark scheme
Anderson Company’s accounting profit must be greater than its economic
profit. Accounting profit = total revenue − explicit costs, while economic
profit = total revenue − (explicit costs + implicit costs). Because implicit
costs are positive, subtracting them further reduces the total, so economic
profit is lower than accounting profit.
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Solution 1

(b) Mark scheme

Draw correctly labeled side-by-side graphs for the market and for Anderson
Company. Market graph: downward-sloping demand (D) and upward-sloping
supply (S), with their intersection labeled market equilibrium price PM and
quantity QM [1 point]. Firm graph: a horizontal demand/marginal-revenue curve
(d = MR) extended from PM, with the firm’s price labeled PF (= PM) [1 point].
Add a rising marginal cost (MC) curve intersecting d = MR at the
profit-maximizing quantity, labeled QF, where MR = MC [1 point]. Add an
average total cost (ATC) curve that sits below the d = MR curve at QF, with the
MC curve passing through the minimum point of ATC [1 point]. Shade
completely the rectangle bounded above by PF (d = MR) and below by ATC at
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Solution 1

QF to represent Anderson Company’s positive economic profit [1 point]. Total: 5
points for the five required graph elements.
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Solution 1

(c) Mark scheme

On the graphs from part (b), show the long-run adjustment: (i) On the market
graph, draw a rightward shift of the supply curve (S to S2), producing a lower
market equilibrium price, labeled P2, and a greater market equilibrium quantity,
labeled Q2 [1 point]. (ii) On the firm’s graph, show the new lower price P∗

extended from the new market equilibrium price P2 (giving the firm a new
demand/MR curve d2 = MR2), and a lower profit-maximizing quantity, labeled
Q∗, at the new equilibrium where P∗ = MR2 = MC = minimum ATC (zero
economic profit in the long run) [1 point]. Total: 2 points.
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Solution 1

(d)(i)

Mark scheme
The market equilibrium quantity will be less than the allocatively efficient
quantity. Because production of Good G creates benefits for third parties (a
positive production externality), the marginal social cost (MSC) is less than
the marginal private cost (MPC) at the market equilibrium. Since the market
only reflects MPC (not MSC), it under-produces relative to the allocatively
efficient output level where price equals MSC.
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Solution 1

(d)(ii)

Mark scheme
Total economic surplus will increase. Accept an explanation using ONE of the
following: the quantity produced will increase toward the allocatively efficient
quantity; the deadweight loss will decrease to $0; the marginal private cost
will rise to equal the marginal social cost, internalizing the externality (e.g.,
via a per-unit subsidy).
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Question 1

2022 Set 2 • Q1
Sugar is produced in a perfectly competitive market using inputs from perfectly
competitive factor markets. Frank Sugar Co. is a representative firm in the sugar
market.
(a) Assume Frank Sugar Co. is earning zero economic profit. Draw correctly labeled
side-by-side graphs for the sugar market and Frank Sugar Co. and show each of the
following.
(i) The market equilibrium price and quantity, labeled PM and QM, respectively (ii)
The profit-maximizing price and quantity for Frank Sugar Co., labeled PF and QF,
respectively
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Question 1

2022 Set 2 • Q1
Sugar is produced in a perfectly competitive market using inputs from perfectly competitive
factor markets. Frank Sugar Co. is a representative firm in the sugar market.
(b)(i) Assume the demand for sugar increases and sugar is produced in a constant-cost
industry.
On your graph in part (a), show the short-run effect of the increased demand for sugar
on the market price, labeled P2, and the quantity sold by Frank Sugar Co., labeled QN.
(b)(ii) Compared to the equilibrium identified in part (a)(ii), what will happen to the
short-run profit earned by Frank Sugar Co. as a result of the increased demand for
sugar?
(b)(iii) When the market adjusts to long-run equilibrium, how will the market price of
sugar in the long run compare to P2 ? Explain.
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Question 1

2022 Set 2 • Q1
Sugar is produced in a perfectly competitive market using inputs from perfectly competitive
factor markets. Frank Sugar Co. is a representative firm in the sugar market.
(c) Instead, assume sugar consumption has a negative impact on public health over
time and the negative impact of sugar on health is underestimated by consumers.
Draw a correctly labeled graph of the 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 QM (ii) The socially optimal quantity,
labeled QS
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Question 1

2022 Set 2 • Q1
Sugar is produced in a perfectly competitive market using inputs from perfectly competitive
factor markets. Frank Sugar Co. is a representative firm in the sugar market.
(d) Assume the government decides to intervene in the market to affect consumers’
incentives and to address the negative impact of sugar consumption on public health.
Which of the following policies would best achieve that objective in the short run: a
lump-sum tax, a per-unit tax, a lump-sum subsidy, or a per-unit subsidy? Explain.
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Solution 1

(a) Mark scheme

Draw two side-by-side graphs. Market graph: upward-sloping supply (S) and
downward-sloping demand (D�) curves crossing at the equilibrium price PM and
quantity QM (1 pt — correctly labeled axes/curves/PM/QM). Firm graph: a
horizontal line at PF = PM labeled d = MR, representing the price-taking firm’s
demand/marginal-revenue curve (1 pt). An upward-sloping MC curve crossing d
= MR at quantity QF, the profit-maximizing output where MR = MC (1 pt). A
U-shaped ATC curve drawn tangent to (just touching) the d = MR line at QF,
with the MC curve passing through ATC’s minimum point — this shows PF =
ATC, i.e. the firm earns zero economic profit (1 pt).
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Solution 1

(b)(i)

Mark scheme
On the market graph, shift the demand curve rightward from D� to D�, raising
the equilibrium price from PM to a higher price labeled P2 (equilibrium
quantity rises from QM to Q2). On the firm’s graph, shift the horizontal d =
MR line upward to the new price P2 (labeled d� = MR�); the firm’s
profit-maximizing quantity, where MR� = MC, rises from QF to a higher
quantity labeled QN.



Past-paper walk-through

Solution 1

(b)(ii)

Mark scheme
The short-run profit earned by Frank Sugar Co. will increase. At the new price
P2, price exceeds ATC at QN (whereas at PF price equaled ATC, i.e. zero
economic profit), so the firm now earns positive economic profit.



Past-paper walk-through

Solution 1

(b)(iii)

Mark scheme
The long-run market price will be lower than P2 (it will fall back to PM).
Explanation: the positive economic profit earned at P2 attracts new firms to
enter the sugar market; entry increases market supply, shifting the supply
curve rightward and driving the market price back down until it reaches PM,
where firms again earn zero economic profit.
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Solution 1

(c)

Mark scheme
Draw a graph with an upward-sloping marginal private cost curve (MPC) and
a downward-sloping marginal private benefit curve (MPB); their intersection
gives the market equilibrium quantity QM (1 pt). Add a marginal social
benefit curve (MSB) drawn below/to the left of MPB (since consumers
underestimate sugar’s harm to health, so MSB < MPB at each quantity),
label the upward-sloping cost curve MPC = MSC (no production externality),
and mark the socially optimal quantity QS at the intersection of MSB and
MSC, with QS < QM (1 pt).



Past-paper walk-through

Solution 1

(d)

Mark scheme
A per-unit tax would best achieve the objective in the short run. Explanation:
a per-unit tax raises the effective price consumers pay per unit of sugar,
directly changing consumers’ marginal incentives and reducing the quantity
consumed toward the socially optimal quantity QS — unlike a lump-sum tax
(which does not change the per-unit price/marginal incentive) or a subsidy
(which would increase, not decrease, consumption).



Past-paper walk-through

Question 1

2021 Set 1 • Q1
The government of an island nation grants SkyRunner Airlines exclusive monopoly
rights to serve the island. SkyRunner is earning positive economic profits.
(a) Draw a correctly labeled graph for SkyRunner, and show each of the following. (i)
The profit-maximizing quantity of tickets, labeled QM (ii) The profit-maximizing price
of a ticket, labeled PM (iii) The area representing profits, shaded completely
Now the island’s tourist bureau asks the government to consider the following two
proposals.

Proposal I: Set a price ceiling on tickets that eliminates all deadweight loss.
Proposal II: Eliminate SkyRunner’s monopoly rights, which will remove all barriers
to entry.
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Question 1

2021 Set 1 • Q1
The government of an island nation grants SkyRunner Airlines exclusive monopoly rights to
serve the island. SkyRunner is earning positive economic profits.
(b) Suppose the government adopts proposal I. On your graph in part (a), indicate the
quantity of tickets sold in the short run, labeled QC.



Past-paper walk-through

Question 1

2021 Set 1 • Q1
The government of an island nation grants SkyRunner Airlines exclusive monopoly rights to
serve the island. SkyRunner is earning positive economic profits.
(c)(i) Suppose instead the government adopts proposal II. How will each of the
following be affected in the long run compared to the market conditions in part (a)?
The quantity of tickets sold by SkyRunner. Explain.
(c)(ii) The price elasticity of demand for SkyRunner’s airline service. Explain.
(c)(iii) SkyRunner’s profits
(c)(iv) The deadweight loss in the market. Explain.



Past-paper walk-through

Solution 1

(a) Mark scheme

Draw a correctly labeled graph for SkyRunner (a monopolist) with 5 scorable
elements, 1 point each: (1) a downward-sloping demand (D) curve with marginal
revenue (MR) below it, hitting the quantity axis at half of D’s intercept; (2) an
upward-sloping marginal cost (MC) curve, with the profit-maximizing quantity QM
marked where MR = MC; (3) the profit-maximizing price PM, found by going up
from QM to the demand curve and across to the price axis; (4) a U-shaped ATC
curve lying below the demand curve at QM, with the rising portion of MC crossing
ATC exactly at ATC’s minimum point; (5) the profit rectangle completely and
correctly shaded, bounded above by PM, below by ATC at QM, and on the right
by QM — representing profit = (PM − ATC at QM)× QM.



Past-paper walk-through

Solution 1

(b)

Mark scheme
On the same graph, label QC at the quantity where the demand curve
intersects the MC curve (i.e., where price = marginal cost). A price ceiling set
at this level forces the monopolist to sell where P = MC, the allocatively
efficient (competitive-like) output, which eliminates all deadweight loss. QC
lies to the right of QM on the quantity axis.



Past-paper walk-through

Solution 1

(c)(i)

Mark scheme
The quantity of tickets sold by SkyRunner will decrease. Explanation:
removing SkyRunner’s monopoly rights allows new firms to enter, and the
entry of these substitute providers reduces the demand facing SkyRunner
specifically (its demand curve shifts left), so SkyRunner sells fewer tickets
even though total market output rises.
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Solution 1

(c)(ii)

Mark scheme
The price elasticity of demand for SkyRunner’s service will increase (become
more elastic). Explanation: entry of new firms increases the number of close
substitutes available to consumers, and having more substitutes makes
demand for any one firm’s service more price-elastic.



Past-paper walk-through

Solution 1

(c)(iii)

Mark scheme
SkyRunner’s profit will be zero, or will decrease toward zero. In the long run,
free entry drives economic profit to zero as new firms keep entering until no
further profit incentive to enter remains.



Past-paper walk-through

Solution 1

(c)(iv)

Mark scheme
The deadweight loss will decrease. Explanation: entry of new firms increases
total market output (total services provided), moving output closer to the
socially optimal (allocatively efficient) level, which shrinks the deadweight loss.



Past-paper walk-through

Question 1

2017 • Q1
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 PM and QM,
respectively
(ii) The profit-maximizing quantity of corn produced by the representative farmer
earning zero economic profit, labeled QF
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Question 1

2017 • Q1
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.
(b)(i) 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.
The market price and quantity of corn, labeled P∗ and Q∗

(b)(ii) The area of the profit or loss earned by the representative corn farmer, shaded
completely



Past-paper walk-through

Question 1

2017 • Q1
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.
(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.



Past-paper walk-through

Question 1

2017 • Q1
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.
(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.
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Question 1

2017 • Q1
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.
(e)(i) 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.
The binding price ceiling, labeled Pc
(e)(ii) The quantity purchased by consumers in the corn market, labeled Qp



Past-paper walk-through

Solution 1

(a) Mark scheme

Draw side-by-side graphs. Corn MARKET graph: downward-sloping demand D1

and upward-sloping supply S intersecting at equilibrium price PM and quantity QM
(both labeled on the axes with dashed lines to the intersection). FIRM graph: a
horizontal demand/marginal-revenue curve d1 = MR1 drawn at the market price
PM; the firm’s profit-maximizing quantity QF is where MC = MR1; the firm’s
ATC and MC curves are drawn with MC passing through the minimum point of
ATC, and PM = ATC = MC at QF (the representative farmer earns zero
economic profit). Points earned for: (1) correctly labeled corn-market graph with
PM,QM (downward demand, upward supply); (2) horizontal demand curve on the



Past-paper walk-through

Solution 1

firm graph extended from PM; (3) QF identified at MC = MR1; (4) ATC/MC
shown with MC passing through minimum ATC and P = ATC = MC at QF.



Past-paper walk-through

Solution 1

(b)(i)

Mark scheme
An increase in ethanol demand raises the demand for corn, shifting the market
demand curve rightward from D1 to D2. This raises the market equilibrium
price and quantity of corn in the short run, labeled P∗ and Q∗ (both greater
than PM and QM).



Past-paper walk-through

Solution 1

(b)(ii)

Mark scheme
On the firm’s graph, with price now at P∗ (above ATC) and the firm
producing where MC = MR2 = d2 at quantity QF2, the profit earned is the
rectangle bounded above by P∗ and below by ATC, over the output range
from 0 to QF2. This rectangle must be shown completely shaded to earn the
point.



Past-paper walk-through

Solution 1

(c)

Mark scheme
In the long run the market quantity of corn will increase and the market price
will decrease (moving back down). Because the representative farmer is
earning positive economic profit in the short run (part b), new farmers are
attracted into the corn market; their entry shifts the market supply curve
rightward, which increases quantity and decreases price until economic profit
returns to zero.



Past-paper walk-through

Solution 1

(d)

Mark scheme
The price of soybeans will increase in the next planting season. Since farmers
can grow either corn or soybeans on the same land, a higher price of corn
makes growing corn relatively more profitable, so farmers substitute land away
from soybeans and into corn. This decreases the supply of soybeans, raising
the equilibrium price of soybeans.



Past-paper walk-through

Solution 1

(e)(i)

Mark scheme
Draw a new, correctly labeled graph of the corn market (same upward-sloping
supply and downward-sloping demand) showing a binding price ceiling PC set
below the market equilibrium price.
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Solution 1

(e)(ii)

Mark scheme
The quantity purchased by consumers, QP, is the quantity at which the price
ceiling PC intersects the supply curve – i.e. the quantity that sellers are willing
to supply at the ceiling price, which is the actual (constrained) quantity
transacted in the market.



Past-paper walk-through

Question 1

2015 • Q1
A typical profit-maximizing firm in a perfectly competitive constant-cost industry is
earning a positive economic profit.
(a) Is the market price greater than, less than, or equal to the firm’s price? Explain.
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Question 1

2015 • Q1
A typical profit-maximizing firm in a perfectly competitive constant-cost industry is earning a
positive economic profit.
(b)(i) Draw correctly labeled side-by-side graphs for both the market and a typical
firm and show each of the following.
Market price and quantity, labeled Pm and Qm
(b)(ii) The firm’s quantity, labeled Qf
(b)(iii) The firm’s average revenue curve, labeled AR
(b)(iv) The firm’s average total cost curve, labeled ATC
(b)(v) The area representing total cost, shaded completely



Past-paper walk-through

Question 1

2015 • Q1
A typical profit-maximizing firm in a perfectly competitive constant-cost industry is earning a
positive economic profit.
(c) If one firm in the market were to raise its price, what will happen to its total
revenue? Explain.
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Question 1

2015 • Q1
A typical profit-maximizing firm in a perfectly competitive constant-cost industry is earning a
positive economic profit.
(d)(i) Now suppose the market is in long-run equilibrium. The government gives a
lump-sum subsidy to each firm producing in the industry. Indicate whether each of the
following will increase, decrease, or remain the same.
The firm’s quantity in the short run. Explain.
(d)(ii) The market price and quantity in the long run. Explain.



Past-paper walk-through

Solution 1

(a)

Mark scheme
Equal: the market price equals the firm’s price. In a perfectly competitive
market the firm is a price taker, so it must sell at the going market price
Pm = Pf; it cannot charge more (it would sell nothing, since buyers switch to
other firms) or benefit from charging less (it can already sell all it wants at
Pm).



Past-paper walk-through

Solution 1

(b)(i)

Mark scheme
Market graph: draw a standard supply-and-demand diagram with an
upward-sloping supply curve S1 and a downward-sloping demand curve D1.
Their intersection determines market equilibrium, labeled Pm on the price axis
and Qm on the quantity axis.
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Solution 1

(b)(ii)

Mark scheme
Firm graph: the firm’s profit-maximizing output Qf is where marginal cost
(MC) equals price/marginal revenue/average revenue, i.e. where the MC
curve crosses the horizontal AR = D = MR line at Pm. Label this quantity Qf
on the firm’s quantity axis.
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Solution 1

(b)(iii)

Mark scheme
On the firm’s graph, draw a horizontal line at the market price Pm (the firm is
a price taker facing perfectly elastic demand) and label it AR — this line
coincides with the firm’s demand curve and its MR curve (AR = D = MR).



Past-paper walk-through

Solution 1

(b)(iv)

Mark scheme
Draw the firm’s average total cost (ATC) curve as a U-shape such that the
MC curve passes through the minimum point of ATC, and at the
profit-maximizing quantity Qf the price line lies above the ATC curve
(P > ATC), showing the firm earns positive (above-normal) economic profit.
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Solution 1

(b)(v)

Mark scheme
Shade the rectangle representing total cost completely: bounded by the ATC
curve’s height at Qf (from 0 up to ATC(Qf) on the price axis) and the
quantity from 0 to Qf on the quantity axis — area = ATC(Qf)× Qf.
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Solution 1

(c)

Mark scheme
The firm’s total revenue will fall to zero. As a perfect competitor (price taker)
facing a perfectly elastic demand curve at the market price, if the firm raises
its price even slightly above Pm all buyers switch to other firms selling at Pm,
so the firm sells zero units and TR = P × Q = 0.



Past-paper walk-through

Solution 1

(d)(i)

Mark scheme
The firm’s quantity will remain the same in the short run. A lump-sum
subsidy is a fixed payment that lowers only the firm’s fixed cost — it does not
shift marginal cost (MC) or marginal revenue (MR). Since the
profit-maximizing quantity is set where MC = MR, and neither curve moves,
Qf is unchanged in the short run.
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Solution 1

(d)(ii)

Mark scheme
In the long run, market price will decrease and market quantity will increase.
The lump-sum subsidy raises each firm’s profit (fixed costs fall while revenue
and output are unchanged), so firms now earn positive economic profit.
Positive profits attract new firms to enter the industry, shifting market supply
(S1) to the right. This drives market price down and market quantity up,
continuing until entry stops — i.e. until economic profit returns to zero at the
new long-run equilibrium.


