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2020 exam – solved 

 
 
To find the optimal price and quantity. Find the initial demand curves 

𝑃 + 2 = 10 − 𝑄! 
𝑄! = 8 − 𝑃 

 
𝑃 = 𝑄 
𝑄 = 𝑃 

Set 𝑄" = 𝑄! 
8 − 𝑃 = 𝑃 
𝑃 = 4 

 
The price producers’ pocket is 𝑷𝒑∗ = 𝟒 
 

𝑄"(𝑃) = 4 
The optimal production is 𝑸∗ = 𝟒 
 

𝑃!(𝑄) = 10 − 4 = 6 
 
The price consumers pay is 6 

 
 
Tax incidence by consumers 

𝑃%&	()* = 𝑄" 
Q+ = 𝑄! 

10 − 𝑄 = 𝑄 
𝑄 = 5 

 
 

∆𝑃
∆𝑇 =

(𝑃()* − 𝑃%&()*)
𝑡𝑎𝑥 =

6 − 5
2 = 0,5 = 50% 

 
To find tax revenue  

𝑇𝑅 = 𝑡𝑎𝑥 ∗ 𝑄∗ = 2 ∗ 4 = 8 
 
The tax revenue for the danish government is 8 
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To find the optimal price and quantity  
 
Find the initial demand curves 

𝑃 + 2 = 10 − 3𝑄! 
3𝑄! = 8 − 𝑃 

𝑄! = 2,67 −
1
3𝑃 

 
𝑃 = 𝑄 
𝑄 = 𝑃 

Set 𝑄" = 𝑄! 

2,67 −
1
3𝑃 = 𝑃 

4
3𝑃 = 2,67 
𝑃 = 2 

 
The price producers’ pocket is 𝑷𝒑∗ = 𝟐 
 
Optimal production 
 

𝑄"(𝑃 = 2) = 2 
The optimal production is 𝑸∗ = 𝟐 
 
Producers pay: 

𝑃!(𝑄 = 2) = 10 − 3(2) = 4 
 
The price consumers pay is 𝑷𝒄∗ = 𝟒 
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Tax incidence by consumers 

𝑃%&	()* = 𝑄" = 𝑄! 
10 − 3𝑄 = 𝑄 
𝑄 = 2,5 

 
 

∆𝑃
∆𝑇 =

(𝑃()* − 𝑃%&()*)
𝑡𝑎𝑥 =

4 − 2,5
2 = 0,75 = 75% 

 
To find tax revenue  

𝑇𝑅 = 𝑡𝑎𝑥 ∗ 𝑄∗ = 2 ∗ 2 = 4 
 
The tax revenue for the Jamaican government is 4 
 
 

 
Jamaican consumers face a higher tax incidence as they pay 75% compared to 50% for 

danish consumers. This is because the Jamaican demand curve is steeper than the danish 

when looking at the coefficient (3 > 1)  
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𝑈(𝑌)- = 2𝑌 
𝑈(𝑌)-- = 2 

 
Emma is risk loving, as both the first- and second order derivative is positive 
 

 
 

a) The expected value  
 

𝐸𝑉 = 0,20(2000) + 0,8(10) = 408𝐷𝐾𝐾 
 

b) The expected utility 
 

𝐸𝑈 = 0,20(2000). + 0,8(10). = 800.080 
 

c) Find the utility of the expected value 
 

𝑈(𝐸𝑉) = (408). = 166.464 
 
 

 



Solved exams 2014-2020 
Sofie Andersen 

 7 

a) What Daniel should pay 
 

𝐶𝐸 = 𝐸𝑈/0 = √𝐸𝑈 = √800.080 = 894,47 
 Daniel must offer her at least 994,47 DKK for her to consider the offer 
 

b) What Risk profile does Daniel have? 
 
Daniels Willingness to Pay must be equal or higher than Emma’s certainty equivalent 
for him to buy the lottery ticket. His risk profile must therefore be similar to Emma’s, 
and he is therefore risk loving.  

 

 
a) Risk profile 

𝑈1(𝑌) = 4 ∗ 𝑌 
𝑈1(𝑌)′ = 4 
𝑈1(𝑌)′′ = 0 

 
Lilly is risk neutral as it is linear function 
 
 

b) The expected value  
 

𝐸𝑉 = 0,20(2000) + 0,8(10) = 408𝐷𝐾𝐾 
 

c) The expected utility 
 

𝐸𝑈 = 4 ∗ (0,20(2000) + 4 ∗ (0,8(10) = 1632 
 

d) Find the utility of the expected value 
 

𝑈(𝐸𝑉) = 4(408) = 1632 
 
 
 
 
 
 

 
𝐶𝐸 = 𝐸𝑈/0 =

𝐸𝑈
4 =

1632
4 = 408𝐷𝐾𝐾 
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As Lily is risk neutral, he should just offer her the expected value of the lottery ticket, 408 
DKK 
 

 
There’s one Nash Equilibrium (𝑈𝑙𝑡𝑟𝑎	𝑀𝑎𝑟𝑖𝑛𝑒;𝑀𝑎𝑛𝑔𝑜) 
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Step 1: For Camilla, Lilac is strictly dominated by Mango 
Step 2: For Rebecca, being rational, Ultramarine strictly dominates dark orange 
Step 3: For Camilla, being rational, Red is being strictly dominated by mango 
Step 4: Only (𝑈𝑙𝑡𝑟𝑎	𝑀𝑎𝑟𝑖𝑛𝑒;𝑀𝑎𝑛𝑔𝑜) is left, which is the Nash equilibrium  
 
 

 
There’s two Nash equilibrium in this game 𝑁𝐸 = [(𝑆𝑜𝑐𝑐𝑒𝑟; 𝑆𝑜𝑐𝑐𝑒𝑟); (𝑂𝑝𝑒𝑟𝑎; 𝑂𝑝𝑒𝑟𝑎)] 
 

 
 
Camilla chooses 𝑃 = 𝑆𝑜𝑐𝑐𝑒𝑟	1 − 𝑃 = 𝑂𝑝𝑒𝑟𝑎 
 

𝐸𝑈2(𝑆) = 3 ∗ 𝑃 + (1 − 𝑃) ∗ 0 = 3𝑃 
𝐸𝑈2(𝑂) = 0 ∗ 𝑃 + (1 − 𝑃) ∗ 1 = 1 − 𝑃 

Camilla wants to choose such that 𝐸𝑈2(𝑆) = 𝐸𝑈2(𝑂) 
 

𝐸𝑈2(𝑆) = 𝐸𝑈2(𝑂) 
3𝑃 = 1 − 𝑃 
4𝑃 = 1 

𝑃 = 𝑆𝑜𝑐𝑐𝑒𝑟 =
1
4 

Then 

1 − 𝑝 = 𝑂𝑝𝑒𝑟𝑎 = 1 −
1
4 =

3
4 

Camilla should choose soccer 25% of the time and opera 75% of the time 
 
Robert chooses 𝑄 = 𝑆𝑜𝑐𝑐𝑒𝑟, 1 − 𝑄 = 𝑂𝑝𝑒𝑟𝑎 
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𝐸𝑈3(𝑆) = 1 ∗ 𝑄 + (1 − 𝑄) ∗ 0 = 𝑄 

𝐸𝑈3(𝑂) = 0 ∗ 𝑄 + (1 − 𝑄) ∗ 3 = 3 − 3𝑄 
Robert wants to choose such that 𝐸𝑈3(𝑆) = 𝐸𝑈3(𝑂) 
 

𝐸𝑈3(𝑆) = 𝐸𝑈3(𝑂) 
𝑄 = 3 − 3𝑄 
4𝑄 = 3 

𝑄 = 𝑆𝑜𝑐𝑐𝑒𝑟 =
3
4 

Then 

1 − 𝑄 = 𝑂𝑝𝑒𝑟𝑎 = 1 −
3
4 =

1
4 

 
Robert should choose soccer 75% of the time and opera 25% of the time 
 
The mixed strategy Nash equilibrium is 𝑁𝐸 = [\0

4
; 5
4
] ; (5

4
; 0
4
)^ 

 
 

 
 
Cooperation in a prisoner’s dilemma is hard to maintain, as they know there is an end of the 

game. Even if they cooperate for 6 games, they both know they can choose to not cooperate 

in the last round without facing any consequences for doing so. To repeat the logic to first 6 

games, they both have incentive to not cooperate in all games as there is no consequences for 

doing so. It is rational to choose the highest payoff for the individual – so no it cooperation 

cannot be sustained when they know the amount of rounds the game will have.  
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2019 exam solved 
 
Question 1 – constant return to scale 
 

 
 

Constant return to scale is when the amount of output one puts into a firm, generates the same 

output, If 𝐹(𝑎𝑘, 𝑎𝐿) = 𝑎𝐹(𝐾, 𝐿) best exemplified by doubling the input will double the 

output, which will be done to the production function above. The Cobb Douglas rule for 

returns to scale, is that 𝛼 + 	𝛽 = 1, is constant return to scale. For this function 𝛼 + 	𝛽 < 1, 

and it is therefore decreasing returns to scale. 

 

 
Under perfect competition, the supply curve is equal to the MC curve.  

 

𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 3𝑄. − 8𝑄 + 5 

To find the level of production that minimize MC, set 𝑀𝐶- = 0 and solve for Q 

 

𝑀𝐶- = 6𝑄 − 8 = 0 

6𝑄 = 8 

𝑄 =
8
6 ≈ 1,33 

 
In the long run, the production is determined by minimum average cost, find AC 

 



Solved exams 2014-2020 
Sofie Andersen 

 12 

𝐴𝐶 =
𝑇𝐶
𝑄 = 𝑄. − 4𝑄 + 5 

 

To find optimal level in the long run, take AC’=0 and solve for Q 

 

𝐴𝐶- = 2𝑄 − 4 = 0 

𝑄∗ = 2 

 

The supply curve in the long run is the price, insert Q into AC 

 

𝑃∗ = 𝐴𝐶(2) = (2). − 4(2) + 5 = 4 − 8 + 5 = 1 

 

Since there is free entry under perfect competition, the aggregate supply curve is horizontal at 

a price of 𝑃 = 1 

 

 
To find aggregate demand, insert 𝑃∗ in the aggregate demand function.  

𝑄(𝑃 = 1) = 15 − 1 = 14 

 

As the optimal production is 𝑄∗ = 2, divide aggregate demand by optimal production 

𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑓𝑖𝑟𝑚𝑠 =
𝐴𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒	𝑑𝑒𝑚𝑎𝑛𝑑
𝑜𝑝𝑡𝑖𝑚𝑎𝑙	𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 =

14
2 = 7 

There are 7 firms in the market in the long run 

 

Consumer surplus is found by 

The inverse demand function 𝑃 = 15 − 𝑄 

𝐶𝑆 =
∆𝑃 ∗ ∆𝑄	(𝑎𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒	𝑑𝑒𝑚𝑎𝑛𝑑)

2 =
14 ∗ 14
2 = 98 

 

As there is no profit in the long run, the producer surplus is 0 

𝑇𝑅 − 𝑇𝐶 = 2 − 2 = 0 
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Find new demand curve with tax 
 

𝑃 + 2 = 15 − 𝑄 
Find inverse 
 

𝑄 = 13 − 𝑃 
𝑃 = 13 − 𝑄 

Set equal to supply, 𝑃 = 1 
13 − 𝑄 = 1 
𝑄()* = 12 

 

𝐷𝑊𝐿 =
∆𝑃 ∗ ∆𝑄

2 =
𝑡𝑎𝑥 ∗ ∆𝑄

2 =
2 ∗ (14 − 12)

2 =
4
2 = 2 

 
The general formula is 

 

𝐷𝑊𝐿 =
(𝑃. − 𝑃0) ∗ (𝑄. − 𝑄0)

2  
 

 
 
The monopolist has the following cost function 𝑇𝐶 = 10𝑄 
The inverse demand function in Denmark: 𝑃67 = 50 − 5𝑄!8 
 
Question A – Optimal quantity, price, and profit for the monopolist in Denmark 
 
To find the optimal quantity, find MR and MC 
 

𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 10 

In the monopoly, the MR is given by the same constant + double the coefficient 
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𝑀𝑅67 = 50 − 10𝑄!8 
Set 𝑀𝑅 = 𝑀𝐶 and solve for Q 
 

𝑀𝐶 = 𝑀𝑅 
50 − 10𝑄!8 = 10 
10𝑄67 = 40 
𝑄67 = 4 

 
The optimal quantity for the monopolist is 𝑸∗ = 𝟒 
 
To find the price, substitute Q into the Cost function 𝑃67 
 

𝑃67(4) = 50 − 5(4) = 30 
 
The price is 30 at a quantity of 4 
 
 
To find the profit 𝜋 substitute the above given numbers into the formula 
 

𝜋 = 𝑝 ∗ 𝑞 − 𝑇𝐶 
𝜋 = 30 ∗ 4 − 10(4) = 120 − 40 = 80 

 
The profit for the monopolist is 80 
 
Question B – Optimal quantity, price, and profit for the monopolist in the United 
Kingdom 
The inverse demand function in the UK: 𝑃97 = 100 − 5𝑄97 
As a function of P: 𝑄97 = 20 − 0

:
𝑃97 	 

 
To find the optimal quantity, find MR and MC 
 

𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 10 

In the monopoly, the MR is given by the same constant + double the variable 
 

𝑀𝑅; = 100 − 10𝑄97 
Set 𝑀𝑅 = 𝑀𝐶 and solve for Q 
 

𝑀𝐶 = 𝑀𝑅 
100 − 10𝑄97 = 10 

10𝑄97 = 90 
𝑄97 = 9 
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The optimal quantity for the monopolist is 𝑸∗ = 𝟗 
 
To find the price, substitute Q into the Cost function 𝑃97 
 

𝑃;(9) = 100 − 5(9) = 55 
 
The price is 55 at a quantity of 9. 
 
 
To find the profit 𝜋 substitute the above given numbers into the formula 
 

𝜋 = 𝑝 ∗ 𝑞 − 𝑇𝐶 
𝜋 = 55 ∗ 9 − 10(9) = 495 − 90 = 405 

 
The profit for the monopolist is 405 on the british market.  
 
 
Question C – Perfect price discrimination - Optimal quantity, production, and profit for 
the monopolist 
 
The optimal quantity and price for the monopolist when they can perfectly price discriminate 
is the same as in question A and B.  
 
So, for Denmark, the price is 30 at a quantity of 4 
 
For the British market, it would be an optimal production of 9 with a price of 55 
 
To find the profit when the monopolist can price discriminate the two profits can be added 
together 
 

𝜋(&()< = 𝜋67 + 𝜋97 = 80 + 	405 = 485 
 
The profit on the aggregate market is 485 
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Since no fixed cost, the producer welfare is the profit 

𝑃𝑆!8 = 𝜋 = 80 

𝐶𝑆!8 =
∆𝑃 ∗ ∆𝑄

2 =
(50 − 30) ∗ 4

2 =
80
2 = 40 

 
𝑇𝑊 = 80 + 40 = 120 

 
𝑃𝑆97 = 𝜋 = 405 

𝐶𝑆=8 =
∆𝑃 ∗ ∆𝑄

2 =
(100 − 55) ∗ 9

2 =
405
2 = 202,5 

 
𝑇𝑊 = 405 + 202,5 = 607,5 

 
 
The social welfare is higher in the UK than in Denmark as 𝟏𝟐𝟎 < 𝟔𝟎𝟕, 𝟓 
 
 
 

 
 
When the monopolist is not able to price discriminate, the two markets should be considered 
as one.  
 
Find the aggregate demand, by inverting the inverse demand functions 
 
The inverse demand function in Denmark: 𝑃67 = 50 − 5𝑄!8 
As a function of Q: 𝑄68 = 10 − 0,2𝑃67 
 
The inverse demand function in the UK: 𝑃97 = 100 − 5𝑄97 
As a function of Q: 𝑄97 = 20 − 0,2𝑃97 	 
 

𝑄 = 𝑄67 + 𝑄97 
𝑄 = 10 − 0,2𝑃67 + 20 − 0,2𝑃97 

𝑄 = 30 − 0,4𝑃 



Solved exams 2014-2020 
Sofie Andersen 

 17 

 
Which get inversed again 

0,4𝑃 = 30 − 𝑄 
𝑃 = 75 − 2,5𝑄 

Find MR 
𝑀𝑅 = 75 − 5𝑄 

 
Find optimal production by setting 𝑀𝑅 = 𝑀𝐶 
 

75 − 5𝑄 = 10 
65 = 5𝑄 
𝑄 = 13 

 
The optimal production in the market is 𝑸∗ = 𝟏𝟑 
 
To find the price at the given quantity, substitute 𝑸∗ = 𝟏𝟑 into the price function 
 

𝑃(𝑄 = 13) = 𝑃 = 75 − 2,5(13) = 75 − 32,5 = 42,5 
 
The price is 42,5 at a quantity of 13 
 
 
To find the profit 𝜋 substitute the above given numbers into the formula 
 

𝜋 = 𝑝 ∗ 𝑞 − 𝑇𝐶 
𝜋 = 42,5 ∗ 13 − 10(13) = 552,5 − 130 = 422,5 

 
The profit when the monopolist cannot price discriminate is 𝟒𝟐𝟐, 𝟓 
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Find MRS 

𝑀𝑅𝑆 = −
𝑀𝑈>
𝑀𝑈;

= −
3
1 = −3 

As MRS is a constant, the elasticity of substitution is infinite 

 

 
 

Finding the elasticity of substitution 

𝑃> = 60, 𝑃; = 30,𝑀 = 120 

Find MRT 

𝑀𝑅𝑇 = −
𝑃>
𝑃;
= −

60
30 = −2 

As it is perfect substitutes, 𝑀𝑅𝑆	 ≠ 	𝑀𝑅𝑇, it will therefore be a corner value. As 𝑀𝑅𝑆 >

𝑀𝑅𝑇, David will only consume 2 burgers 
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𝑈(𝐵, 𝑆) = 𝐵

.
5 ∗ 𝑆

0
5	 

As it is a Cobb Douglas function, she spends 2/3 of M on Burgers and 1/3 of M on Pizza 

slices 

 

𝑃> ∗ 𝑄> =
2
3𝑀 

60𝑄> =
2
3𝑀 

𝑀 = 90𝑄> 

𝑄> =
𝑀
90 

And 

𝑃; ∗ 𝑄; =
1
3𝑀 

30𝑄; =
1
3𝑀 

90𝑄" = 𝑀 

𝑄> =
𝑀
90 

 

 
 

𝐸𝑉 = 0,01(10.000) + 0,1(100) + 0,89(0) = 110 

𝐸𝑈 = 0,01(10.000)?,: + 0,1(100)?,: + 0,89(0)?,: = 2 

𝐶𝐸 = 𝐸𝑈/0 = 𝐸𝑈. = 2. = 4 

She is willing to pay 4 kroner for this bet 
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𝑅𝑖𝑠𝑘	𝑝𝑟𝑒𝑚𝑖𝑢𝑚 = 𝐸𝑉 − 𝐶𝐸 = 106 

Her risk premium is 106 kr. 

 
𝐸𝑉 = 0,01(40000) + 0,1(400) = 440 

 

𝑉𝑎𝑟 = 0,01(40.000 − 440). + 0,1(400 − 440). + 0,89(0 − 440).

= 15.649.936 + 160 + 172.304 = 15.822.400 

 

𝜎 = √𝑉𝑎𝑟 = 3977,74 

 

How much is she willing to pay? 

𝐸𝑈 = 0,01(40000)?,: + 0,1(400)?,: = 2 + 2 = 4 

𝐶𝐸 = 𝐸𝑈/0 = 4. = 16 

She is willing to pay 16 kroner for the new lottery ticket 
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2018 Exam solved 

 
 

i) 𝑀𝑅𝑆 = −
!"
!#
!"
!$

= − 0?
:
= −2 

ii) 𝑀𝑅𝑆 = −
!"
!#
!"
!$

= − ?,.:A%&,()∗B&,()

?,C:∗A&,*)∗B%&,*)
= − ?,.:

?,C:
∗ B
A
= − 0

5
∗ B
A
= − B

5A
 

 

 
𝑀𝑅𝑇 = −

𝑃A
𝑃B
= −

10
5 = −2 

 
i) As 𝑀𝑅𝑆 = 𝑀𝑅𝑇, all corresponding bundles are optimal 
ii) As it is a Cobb Douglas, it is seen that 25% is spent on good X and 75% on good 

Y. As the budget is M=100 
10𝑥 = 0,25 ∗ 100 

10𝑥 = 25 
𝑥 = 2,5 

 
5𝑌 = 0,75 ∗ 100 

5𝑌 = 75 
𝑌 = 15 

 
The optimal consumption is 2,5 of X and 15 of Y 
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Find equilibrium 𝑄6 = 𝑄; 

1000 − 10𝑃 = 10𝑃 
1000 = 20𝑃 
𝑃 = 50 

 
Insert 𝑃∗ = 50	into any function 

𝑄;(𝑃 = 50) = 10(50) = 500 
 
The quantity 𝑄∗ = 500 
 
The consumer surplus 

𝐶𝑆 =
∆𝑃 ∗ ∆𝑄	

2 =
(100 − 50) ∗ 500

2 = 12.500 

𝑃𝑆 =
∆𝑃 ∗ ∆𝑄	

2 =
50 ∗ 500

2 = 12.500 

 
𝜖! = −10 ∗

50
500 = −1 

 

𝜖" = 10 ∗
50
500 = 1 

 

 
Inverse demand curve 

𝑃6 = 100 − 0,1𝑄 
𝑃 + 10 = 100 − 0,1𝑄 

𝑃 = 90 − 0,1𝑄 
Finding the initial demand curve 

0,1𝑄 = 90 − 𝑃 
𝑄 = 900 − 10𝑃 

Find equilibrium 
𝑄! = 𝑄; 

900 − 10𝑃 = 10𝑃 
20𝑃 = 900 
𝑃∗ = 45	𝑑𝑘𝑘 
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Insert P in demand curve to find Q 
𝑄;(𝑃∗ = 45) = 10(450) = 450 

 
 

𝐶𝑆 =
∆𝑃 ∗ ∆𝑄	

2 =
(100 − 45(+𝑡𝑎𝑥 = 10)) ∗ 450

2 =
45 ∗ 450

2 = 10.125 
 

𝑃𝑆 =
∆𝑃 ∗ ∆𝑄	

2 =
(45 − 0) ∗ 450

2 = 10.125 
 

𝑡𝑎𝑥	𝑟𝑒𝑣𝑒𝑛𝑢𝑒 = 𝑡𝑎𝑥 ∗ 𝑄 = 4500	𝐷𝐾𝐾 
 
Society welfare 

𝑆𝑊 = 𝑇𝑆 − 𝑇𝑆D)* = 25000 − 20250 = 4750	𝑑𝑘𝑘 
Deadweight loss 

𝐷𝑊𝐿 = 𝑆𝑊 − 𝑇𝑅 = 250	𝑑𝑘𝑘 
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i) 𝑉𝐶 = 5𝑄. + 10𝑄 
ii) 𝐴𝐶 = D3

E
= 5𝑄 + 10 + :

E
 

iii) 𝑀𝐶 = FD3
FE

= 10𝑄 + 10 

iv) 𝐴𝑉𝐶 = G3
E
= 5𝑄 + 10 

 

 
In the long run 

𝐴𝐶- = 0 

𝐴𝐶- = 5𝑄 + 5 ∗ 𝑄/0 => 5 + 5 ∗ (−1𝑄/0/0) = 5 −
5
𝑄. 

5 −
5
𝑄. = 0 

5 = 5/𝑄. 
5𝑄. = 5 
𝑄. = 1 
𝑄∗ = 1 

The price in the long run is the average cost 

𝑃 = 𝐴𝐶(1) = 5(1) + 10 +
5
1 = 20 

 
The supply curve in the long run is horizontal at 𝑷 = 𝟐𝟎 
 

 
 
 
The inverse demand is given at 𝑃 = 100 − 𝑄 
Set equal to supply 𝑃 = 20 

100 − 𝑄 = 20 
𝑄)HHIJH)(J∗ = 80 

 
As every firm produce 1, the number of firms in the market is 80 
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Consumer surplus 

𝐶𝑆 =
(100 − 20) ∗ 80

2 = 3200 
 
 

 
𝑀𝐶 = 10𝑄 + 10 
𝑀𝑅 = 100 − 2𝑄 
𝑀𝑅 = 𝑀𝐶 

10𝑄 + 10 = 100 − 2𝑄 
12𝑄 = 90 
𝑄 = 7,5 

 
𝑃(7,5) = 100 − 7,5 = 92,5 

 
𝜋 = 𝑝 ∗ 𝑞 − 𝑇𝐶 

92,5 ∗ 7,5 − (5(7,5). + 10(7,5) + 5) = 332,5 
 

𝐶𝑆 =
(100 − 92,5) ∗ 7,5

2 = 28,125 
 

 
New demand function 

𝑝 + 30 = 100 − 𝑄 
𝑝 = 70 − 𝑄 

 
𝑀𝑅 = 70 − 2𝑄 

𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 10𝑄 + 10 

 
𝑀𝑅 = 𝑀𝐶 

70 − 2𝑄 = 10𝑄 + 10 
12𝑄 = 60 
𝑄∗ = 5 

𝑃!(5) = 70 − 5 = 65 = 𝑃∗ 
 

𝜋 = 𝑝 ∗ 𝑞 − 𝑇𝐶 
𝜋 = 65 ∗ 5 − 5(5). + 10(5) + 5 = 325 − 180 = 145 

 

𝐶𝑆 =
∆𝑝 + 𝑡𝑎𝑥 ∗ ∆𝑄

2 =
(100 − (65 + 30)) ∗ 5

2 =
25
2 = 12,5 
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Consumer welfares decrease when there’s only one firm in the market compared to perfect 

competition and further reduced when a tax is imposed, that it is making the product 

relatively more expensive for the consumer.  
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Question 3 

 
No Pure strategy Nash equilibrium 
 

 
(see the guide at the bottom for explanation) 

 

 
If Alice chooses heads the expected payoff is  

𝐸𝑃(𝐻) = 0,5(5) + 0,5(−1) = 2 
If Alice chooses tails the expected payoff  

𝐸𝑃(𝑇) = 0,5(−1) + 0,5(2) = 0,5 
Then she should choose like this: 

𝑝 ∗ 𝐸𝑉(𝐻) = (1 − 𝑝) ∗ 𝐸𝑉(𝑇) 
𝑝 ∗ 2 = (1 − 𝑝) ∗ 0,5 
2𝑝 = 0,5 − 0,5𝑝 
2,5𝑝 = 0,5 
𝒑 = 𝟎, 𝟐 

Mixed strategy Nash equilibrium: (0
:
; 4
:
) 
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𝐸𝑈K = 0,5√25 + 0,5√100 = 7,5 
𝑊𝑇𝑃K = 𝐶𝐸 = 𝐸𝑈/0 = 7,5. = 56,25 
𝐸𝑈L = 0,5(25) + 0,5(100) = 62,5 
𝑊𝑇𝑃L = 𝐶𝐸 = 𝐸𝑈/0 = 62,5 

 
As 𝑊𝑇𝑃K < 𝐸𝑇𝑃L, Frank is not selling his ticket 
 

 
𝐸𝑈K = 0,5√25 + 0,5√100 = 7,5 

𝑊𝑇𝑃K = 𝐶𝐸 = 𝐸𝑈/0 = 7,5. = 56,25 
𝐸𝑈L = 0,5(25)?,.: + 0,5(100)?,.: = 2,7 
𝑊𝑇𝑃L = 𝐶𝐸 = 𝐸𝑈/0 = 2,74 = 53,14 

𝑊𝑇𝑃K > 𝑊𝑇𝑃L 
 
Frank will sell as he is more risk averse than Eric 
 

 
𝐸𝑉 = 0,5(25) + 0,5 ∗ 0,1(10000) = 512,5	𝑘𝑟. 
𝐸𝑈 = 0,5(25)?,: + 0,5 ∗ 0,1(10000)?,: = 7,5 
𝑊𝑇𝑃 = 𝐶𝐸 = 𝐸𝑈/0 = 7,5. = 56,25	𝑘𝑟. 

𝑅𝑃 = 𝐸𝑉 − 𝐶𝐸 = 456,25	𝑘𝑟. 
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2017 Exam - solved 
 

 
𝑈 = 𝑋. ∗ 𝑌 

𝑀𝑅𝑆 =
2𝑋 ∗ 𝑌
𝑥. =

2 ∗ 𝑋 ∗ 𝑌
𝑋 ∗ 𝑋 =

2𝑌
𝑋  

𝑀𝑅𝑇 =
1
2 

𝑀𝑅𝑆 = 𝑀𝑅𝑇 
2𝑌
𝑋 =

1
2 

2𝑌 =
1
2𝑋 

4𝑌 = 𝑋 
𝑌 = 0,25𝑋 

 
𝑀 = 𝑃* ∗ 𝑋 + 𝑃B ∗ 𝑌 
150 = 1𝑋 + 2(0,25𝑋) 

150 = 1,5𝑋 
𝑋∗ = 100 

 
𝑌∗ = 0,25(100) = 25 

Insert Y and X in the utility function 
 

𝑈(100,25) = 100. ∗ 25 = 250.000 
 

 

𝑃 =
100
𝑄  

𝑄 =
100
𝑃 = 100 ∗ 𝑃/0 

𝜀 =
𝜕𝑄
𝜕𝑃 ∗

𝑄
𝑃 

𝜕𝑄
𝜕𝑃 = 100 ∗ −1𝑃/0 = −

100
𝑝.  
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−
100
𝑝. ∗

𝑃
𝑄 =

100𝑃
𝑃. ∗ 𝑄	 = −

100
𝑃 ∗ 𝑄	 

Insert values 

𝜀 = −
100
100 = −1 

 
 

 
𝑈(𝑌) = 𝑌I 

𝑈(𝑌)- = 𝑟𝑌I/0 
𝑈(𝑌)-- = 𝑟 ∗ (𝑟 − 1)𝑌I/. 

 
Eric is risk neutral at 𝑟 = 1 

Eric is risk averse at 𝑟 = [0 < 𝑟 > 1] 
Eric is risk seeking at 𝑟 > 1 

 

 
𝐸𝑉 = 0,2(100) ∗ 0,8(25) = 20 + 20 = 40 
𝐸𝑈 = 0,2(100)?,: + 0,8(25)?,: = 2 + 4 = 6 
𝑊𝑇𝑃 = 𝐶𝐸 = 𝐸𝑈/0 = 𝐸𝑈. = 6. = 36 

𝑅𝑃 = 𝐸𝑉 − 𝐶𝐸 = 40 − 36 = 4 

 
𝐸𝑉 = 0,2(10000) + 0,8(2500) = 4000 
𝐸𝑈 = 0,2(10000)?,: + 0,8(2500)?.: = 60 
𝑊𝑇𝑃 = 𝐶𝐸 = 𝐸𝑈/0 = 𝐸𝑈. = 60. = 3600 
𝑅𝑃 = 𝐸𝑉 − 𝐶𝐸 = 4000 − 3600 = 400 
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𝑀𝑅 = 𝑃 = 10 

𝑀𝐶 =
𝜕𝑇𝐶
𝑄 = 2𝑄 + 2 

𝑀𝑅 = 𝑀𝐶 
10 = 2𝑄 + 2 

𝑄 = 4 
 

 
𝐴𝐶 =

𝑇𝐶
𝑄 = 𝑄 + 2 +

1
𝑄 

𝐴𝐶- = 0 
𝐴𝐶- = 1 + 1 ∗ −1 ∗ 𝑄/. 

𝐴𝐶- = 1 −
1
𝑄. = 0 

1 −
1
𝑄. = 0 

1
𝑄. = 1 

𝑄. = 1 
𝑄 = 1 

 
(if to find price=supply curve, insert Q into AC) 
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𝑄 = 20 − 2𝑃 
Find price 

𝐴𝐶 =
𝑇𝐶
𝑄 = 𝑄 + 2 +

1
𝑄 

𝐴𝐶(1) = 1 + 2 + 1 = 4 
Price is 4 
 	

𝑄(𝑃 = 4) = 20 − 2(4) = 12	
The	total	demand	is	12	

number	of	firms =
𝑄(&()<

𝑄N%!NON!=)<
=
12
1 = 12 

 

 
𝑃 = 10 − 0,5𝑄 

 
𝑀𝐶 = 2𝑄 + 2 
𝑀𝑅 = 10 − 𝑄 
𝑀𝐶 = 𝑀𝑅 

2𝑄 + 2 = 10 − 𝑄 
3𝑄 = 8 

𝑄∗ =
8
3 

 
𝑃(3) = 10 − 0,5 ∗ 2,67 = 8,67 

𝜋 = 𝑃 ∗ 𝑄 − 𝑇𝑅 

𝜋 = 8,67 ∗ 2,67 − (2,67.) + 2(2,67) + 1 = 23,15 − 13,47 = 9,68 
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𝑃 + 2 = 10 − 0,5𝑄 
𝑃 = 8 − 0,5𝑄 
𝑀𝑅 = 8 − 𝑄 

𝑀𝐶 = 2𝑄 + 2 
𝑀𝑅 = 𝑀𝐶 

8 − 𝑄 = 2𝑄 + 2 

3𝑄 = 6 
𝑄∗ = 2 

 

𝑃(𝑄 = 2) = 8 − 0,5(2) = 7 = 𝑃∗ 

 

𝜋 = 𝑃 ∗ 𝑄 − 𝑇𝑅 

𝜋 = 7 ∗ 2 − (2). + 2(2) + 1 = 14 − 9 = 5 

 

 
Question 3 

 
𝑀𝑃7 = 0,25 ∗ 𝐾/?,C: ∗ 𝐿?,C: 
𝑀𝑃1 = 0,75 ∗ 𝐾?,.: ∗ 𝐿/?,.: 

 

𝑀𝑅𝑇𝑆 = PQ+
PQ,

= ?,C:∗7&,*)∗1%&,*)

?,.:∗7%&,()∗1&,()
= ?,C:

?,.:
∗ 7
1
= 57

1
 

3𝐾
𝐿 =

𝑃1
𝑃7

 

3𝐾 ∗ 𝑃7 = 𝑃1 ∗ 𝐿 
𝑃 ∗ 𝑄 = 𝑃7 ∗ 𝐾 + 𝑃1 ∗ 𝐿 

1000 = 3 ∗ 𝐾 ∗ 𝑃7 + 𝐾 ∗ 𝑃7 
1000 = 4 ∗ 𝐾 ∗ 𝑃7 

250
𝑃7

= 𝐾 
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𝑃 ∗ 𝑄 = 𝑃7 ∗
250
𝑃7

+ 𝑃1 ∗ 𝐿 

1000 = 250 + 𝑃1 ∗ 𝐿 
750 = 𝑃1 ∗ 𝐿 

𝐿 =
750
𝑃1

 

 
 

250
𝑃7

= 𝐾 

250
5 = 𝐾 
𝐾∗ = 50 

𝐿 =
750
10  

𝐿∗ = 75 
 

 
 

120 − 10𝑃 = 2𝑃 
𝑃 = 10 

 
𝑄;(10) = 2(10) = 20 

 
𝑃 = 12 − 0,1𝑄 

 

𝐶𝑆 =
∆𝑃 ∗ ∆𝑄	

2 =
(12 − 10) ∗ 20

2 =
40
2 = 20 

 

𝑃𝑆 =
∆𝑃 ∗ ∆𝑄	

2 =
10 ∗ 20
2 = 100 
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Inverse demand to initial demand 

𝑄" = 2𝑃 

𝑃 =
𝑄;
2  

Impose tax 

𝑃 − 3 =
𝑄;
2  

𝑃 = 0,5𝑄; + 3 
Inverse demand 

𝑃 − 3 = 0,5𝑄; 
2𝑃 − 6 = 𝑄;-./∗  

 
𝑄6 = 𝑄"()* 

120 − 10𝑃 = 2𝑃 − 6 
126 = 12𝑃 
𝑷𝒄 = 𝟏𝟎, 𝟓 

 
𝑷𝑷 = 𝑷 − 𝒕𝒂𝒙 = 𝟏𝟎, 𝟓 − 𝟑 = 𝟕, 𝟓 

 
𝑸(𝑷 = 𝟏𝟎, 𝟓) = 𝟐(𝟏𝟎, 𝟓) − 𝟔 = 𝟏𝟓 = 𝑸∗ 

 

𝐻𝑒𝑖𝑔ℎ𝑡	 = 	𝑃3 	− 		𝑃Q 	= 	10,5 − 7,5	 = 	3 = 𝑡𝑎𝑥	𝑣𝑎𝑙𝑢𝑒	

𝐵𝑎𝑠𝑒	 = 	𝑄&<! 	− 	𝑄()* 	= 	20	 − 1	5	 = 	5		

 

𝐷𝑊𝐿 =
ℎ𝑒𝑖𝑔ℎ𝑡 ∗ 𝑏𝑎𝑠𝑒

2 =
(𝑃3 	− 		𝑃Q) ∗ (𝑄&<! 	− 	𝑄()*)

2 =
3 ∗ 5
2 = 𝟕, 𝟓 

 

 
  



Solved exams 2014-2020 
Sofie Andersen 

 36 

 

2016 Exam - solved 
 

 
 

𝑄 = 𝐿?,: ∗ 𝐾?,: 
 

𝑀𝑅𝑇𝑆 = −
𝑀𝑃1
𝑀𝑃7

=
0,5 ∗ 𝐾?.: ∗ 𝐿/?,:

0,5 ∗ 𝐾/?,: ∗ 𝐿?,: = −
𝐾
𝐿  

 
 
 

 
𝐾� = 9,𝑤 = 9 

 
𝑉𝐶 = 𝑤 ∗ 𝐿 

𝑄;2 = 𝐿?,: ∗ (9)?,: 
𝑄;2 = 𝐿?,: ∗ 3 

√𝐿 =
𝑄;2
3  

𝐿 =
𝑄;2.

9  

𝑉𝐶(𝑄) = 9 ∗
𝑄.

9 = 𝑄. 
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MC= supply 

𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 2𝑄 

𝑀𝐶 = 𝑃 = 2𝑄 

𝑄 =
𝑃
2 

𝐴𝑆 = 10 ∗
𝑃
2 = 5𝑃 

 
 

 
𝑄6 = 100 − 5𝑃 

𝑄; = 5𝑃 
𝑄6 = 𝑄; 

100 − 5𝑃 = 5𝑃 
𝑃 = 10 

 
𝑄;(10) = 5(10) = 50 

 
𝑄∗ = 50 
𝑃∗ = 10 

 
Consumer surplus 

𝐶𝑆 =
∆𝑃 ∗ ∆𝑄

2 =
(20 − 10) ∗ 50

2 = 250 
 
Producer surplus  

𝑃𝑆 =
(10 − 0) ∗ 50	

2 = 250 

 
Assume 𝑡𝑎𝑥 = 4, does it matter whether it’s on producers or consumers? 
 
No, it does not, but here is why: 
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Supply 

𝑃 =
𝑄
5  

Demand 

𝑃 + 4 = 20 −
𝑄
5  

𝑃 = 16 − 0,2𝑄 
 

0,2𝑄 = 16 − 0,2𝑄 
0,4𝑄 = 16 
𝑄∗ = 40 

𝑃Q(40) = 16 − 0,2(40) = 8 = 𝑃∗ 
 

𝑃3 = 8 + 𝑡 = 8 + 4 = 12 
 
Same for if added to producer 
 
Question 2 

 

 
 
 

𝑈(𝑌) = 𝑌. 
𝐸𝑈 = 0,2 ∗ 1000 = 200 

𝐸𝑈 = 0,2 ∗ (1000). = 200.000 
𝐶𝐸 = 𝐸𝑈/0 = √200.000 = 447,21 

𝑅𝑖𝑠𝑘	𝑝𝑟𝑒𝑚𝑖𝑢𝑚 = 𝐸𝑉 − 𝐶𝐸 = 200 − 447,21 = −247,21 
 
  



Solved exams 2014-2020 
Sofie Andersen 

 39 

 
 
 

1000 = 150𝐹 + 50𝐷 
As it is a Cobb Douglas, the exponents tell how much of the income is spend on either good 
5
4
 is spent on Food and 0

4
	on drinks 

 
150𝐹 = 1000 ∗ 0,75 

150𝐹 = 750 
𝑭 = 𝟓 

 
50𝐷 = 0,25 ∗ 1000 

50𝐷 = 250 
𝑫 = 𝟓 

 

 
 

𝑄 =
750
𝑃L

 

𝑄 =
250
𝑃6

 

 

𝜀 =
∆𝑄
∆𝑃 ∗

𝑃
𝑄 

For 𝜀S&&! 
 

∆𝑄
∆𝑃 = �

750
𝑃 �

0

= (750 ∗ 𝑃/0)0 = −750 ∗ 𝑃/. = −750 ∗
1
𝑃. = −

750
𝑃.  

𝜀S&&! = −
750
150. ∗

150
5 = −

112.500
112500 = −1 

 
For 𝜀!IN%8" 

∆𝑄
∆𝑃 = �

250
𝑝 �

0

= (250 ∗ 𝑝/0)0 = −250 ∗ 𝑝/. = −
250
𝑝.  

𝜀!IN%8" = −
250
50. ∗

50
5 =

12.500
12.500 = −1 
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𝑈(𝑋, 𝑌) = min{𝑋, 3𝑌} 
s.t. 

1000 = 150𝑋 + 50𝑌 
 

𝑌 =
1000
50 −

150
50 𝑥 

 
𝑌 = 20 − 3𝑋 

 
It is a linear function  
 
The ratio is given, so no MRS  

𝑥 = 3𝑌 
Budget constraint 

1000 = 150(3𝑌) + 50𝑌 
1000 = 450𝑌 + 50𝑌 

𝒀 = 𝟐 
Insert in 

𝑥 = 3𝑌 
 

𝒙 = 𝟑(𝟐) = 𝟔 
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Question 3 
Price discrimination – Denmark and Sweden (red are things you can change out to 
make it easy for yourself) 
 
The monopolist has the following cost function 𝑇𝐶 = 4𝑄 
The inverse demand function in Denmark: 𝑃67 = 160 − 2𝑄!8 
The inverse demand function in Sweden: 𝑃; = 100 − 𝑄; 
 
Question A – Optimal quantity, price, and profit for the monopolist in Denmark 
 
To find the optimal quantity, find MR and MC 
 

𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 4 

In the monopoly, the MR is given by the same constant + double the variable 
 

𝑀𝑅67 = 160 − 4𝑄!8 
Set 𝑀𝑅 = 𝑀𝐶 and solve for Q 
 

𝑀𝐶 = 𝑀𝑅 
160 − 4𝑄67 = 4 
4𝑄67 = 156 
𝑄67 = 39 

 
The optimal quantity for the monopolist is 𝑸∗ = 𝟑𝟗 
 
To find the price, substitute Q into the Cost function 𝑃67 
 

𝑃67(39) = 160 − 2(39) = 82 
 
The price is 82 at a quantity of 39 
 
To find the profit 𝜋 substitute the above given numbers into the formula 
 

𝜋 = 𝑝 ∗ 𝑞 − 𝑇𝐶 
𝜋 = 82 ∗ 39 − 4(39) = 3198 − 156 = 3042 

 
The profit for the monopolist is 3042  
 
Question B – Optimal quantity, price, and profit for the monopolist in Sweden 
 
To find the optimal quantity, find MR and MC 
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𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 4 

In the monopoly, the MR is given by the same constant + double the variable 
 

𝑀𝑅; = 100 − 2𝑄; 
Set 𝑀𝑅 = 𝑀𝐶 and solve for Q 
 

𝑀𝐶 = 𝑀𝑅 
100 − 2𝑄; = 4 
2𝑄; = 96 
𝑄67 = 48 

 
The optimal quantity for the monopolist is 𝑸∗ = 𝟒𝟖 
 
To find the price, substitute Q into the Cost function 𝑃; 
 

𝑃;(48) = 100 − 48 = 52 
 
The price is 52 at a quantity of 48. 
 
 
To find the profit 𝜋 substitute the above given numbers into the formula 
 

𝜋 = 𝑝 ∗ 𝑞 − 𝑇𝐶 
𝜋 = 52 ∗ 48 − 4(48) = 2496 − 192 = 2304 

 
The profit for the monopolist is 2304 on the Swedish market.  
 
 
Question C – Perfect price discrimination - Optimal quantity, production, and profit for 
the monopolist 
 
The optimal quantity and price for the monopolist when they can perfectly price discriminate 
is the same as in question A and B.  
 
So for Denmark it would be an optimal production of 39 with a price of 82 
For Sweden it would be an optimal production of 48 with a price of 52 
 
To find the profit when the monopolist can price discriminate the two profits can be added 
together 
 

𝜋(&()< = 𝜋67 + 𝜋; = 3042 + 2304 = 5346 
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The profit on the aggregate market is 5346 
 
 
 
Question D – No price discrimination 
When the monopolist is not able to price discriminate, the two markets should be considered 
as one.  
 
Find the aggregate demand, by inverting the inverse demand functions 
 
The inverse demand function in Denmark: 𝑃67 = 160 − 2𝑄!8 
As a function of P: 𝑄68 = 80 − 0,5𝑃67 
The inverse demand function in Sweden: 𝑃; = 100 − 𝑄; 
As a function of P: 𝑄; = 100 − 𝑃; 
 

𝑄 = 𝑄67 + 𝑄; 
𝑄 = 180 − 1,5𝑃 

𝑃 = 120 −
2
3𝑄 

Find MR 

𝑀𝑅 = 120 −
4
3𝑄 

 
Find optimal production by setting 𝑀𝑅 = 𝑀𝐶 
 

120 −
4
3𝑄 = 4 

116 =
4
3𝑄 

𝑄 = 87 
 
The optimal production in the market is 𝑸∗ = 𝟖𝟕 
 
To find the price at the given quantity, substitute 𝑸∗ = 𝟖𝟕 into the price function 
 

𝑃 = 120 −
2
3
(87) = 120 − 58 = 62 

 
The price is 62 at a quantity of 87 
 
 
To find the profit 𝜋 substitute the above given numbers into the formula 
 

𝜋 = 𝑝 ∗ 𝑞 − 𝑇𝐶 
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𝜋 = 62 ∗ 87 − 4(87) = 5394 − 348 = 5046 
 
The profit when the monopolist cannot price discriminate is 5046. 
 
 
Question E – Welfare loss 3D >< perfect competition 
 
The Surplus for no price discrimination is as following 
 
As there is no fixed cost, the profit is the producer surplus: 𝑃𝑆 = 5046 
 
To find consumer surplus (Original price (from the demand function =120) and the price 
found(= 62)) 

𝐶𝑆 =
∆𝑃 ∗ ∆𝑄

2 =
(120 − 62) ∗ 87

2 =
58 ∗ 87
2 = 2523 

 
To find the welfare loss, find the production and price for perfect competition  
 

𝑀𝐶 = 4 
𝑀𝐶 = 𝑃 

4 = 120 −
2
3𝑄 

2
3𝑄 = 116 

𝑸 = 𝟏𝟕𝟒 
 
Find price by inserting into the price function 
 

𝑃(174) = 120 −
2
3
(174) = 120 − 116 = 4 

 
The price in perfect competition is 4 
 
Find producer surplus (the price is MC= 4 and the price is 4) 
 

𝑃𝑆 =
∆𝑃 ∗ ∆𝑄

2 =
(4 − 4) ∗ 174

2 =
0
2 = 0 

 
Find Consumer surplus 

𝐶𝑆 =
∆𝑃 ∗ ∆𝑄

2 =
(120 − 4) ∗ 174

2 =
20.184
2 = 10.092 
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The welfare loss is given by 
 

𝑊𝑒𝑙𝑓𝑎𝑟𝑒	𝑙𝑜𝑠𝑠 = 𝑆𝑢𝑟𝑝𝑙𝑢𝑠T&UVJ(J(N&% − 𝑆𝑢𝑟𝑝𝑙𝑢𝑠U&%&V&<W 
𝑾𝑳 = 𝟏𝟎. 𝟎𝟗𝟐 − (𝟓𝟎𝟒𝟔 + 𝟐𝟓𝟐𝟑) = 𝟐𝟓𝟐𝟑 

 
The welfare loss due to the monopoly is 2523 
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2015 exam - solved 

 

𝐴𝐶 =
𝑇𝐶
𝑄 = 2𝑄 + 4 +

2
𝑄 

𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 4𝑄 + 4 

𝐴𝑉𝐶 =
𝑉𝐶
𝑄 = 2𝑄 + 4	 

 
 

 
Short run 

𝑃 = 𝑀𝐶 
10 = 4𝑄 + 4 
4𝑄 = 6 
𝑄∗ = 1,5 

Long run 
𝐴𝐶- = 0 

𝐴𝐶- = 2 −
2
𝑄. 

2 −
2
𝑄. = 0 

2
𝑄. = 2 

𝑄. = 1 
𝑄∗ = 1 

 
 

 

𝐴𝐶(1) = 2(1) + 4 +
2
1 = 2 + 4 + 2 = 8 = 𝑃 

𝑄)HHIJH)(J = 40 − 𝑃 = 40 − 8 = 32 
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𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑓𝑖𝑟𝑚𝑠 =
𝑄)HHIJH)(J
𝑄N%!NON!=)<

=
32
1 = 32	𝑓𝑖𝑟𝑚𝑠 

 

 
 

𝑄 = 40 − 𝑃 
𝑃 = 40 − 𝑄 

𝑀𝑅 = 40 − 2𝑄 

𝑀𝐶 =
𝜕𝑇𝐶
𝜕𝑄 = 4𝑄 + 4 

 
𝑀𝑅 = 𝑀𝐶 

40 − 2𝑄 = 4𝑄 + 4 

6𝑄 = 36 

𝑄∗ = 6 

𝑃(6) = 40 − 6 = 34 = 𝑃∗ 

 

𝜋 = 𝑃 ∗ 𝑄 − 𝑇𝑅 

𝝅 = 𝟑𝟒 ∗ 𝟔 − 𝟐(𝟔)𝟐 + 𝟒(𝟔) + 𝟐 = 𝟐𝟎𝟒 − 𝟕𝟐 − 𝟐𝟒 − 𝟐 = 𝟏𝟎𝟔 

 

 

 
Constant return to  
 

 
i) 𝑀𝑅𝑆 = − 0

0
= −1 – perfect substitutes 
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ii) 𝑀𝑅𝑆 = − B
A

 
iii) Is a perfect complement, so will only be consumed together, therefore it is 0. 

 

𝑀𝑅𝑇 =
𝑃A
𝑃B
=
1
2 = −0,5 

100 = 1𝑋 + 2𝑌 
 

𝑀𝑅𝑆 = 𝑀𝑅𝑇 
For i) 

−1 ≠ −0,5 
|𝑀𝑅𝑆| > |𝑀𝑅𝑇| 

Only good X will be consumed 
For ii) 

−
𝑌
𝑋 = −

1
2 

𝑌 = 0,5𝑋 
100 = 1𝑋 + 2(0,5𝑥) 

100 = 2𝑥 
𝑋∗ = 50 

𝑌∗ = 0,5(50) = 25 

For iii) 
𝑌 = 𝑋 

100 = 1𝑋 + 2(𝑋) 
100 = 3𝑋 

𝑋 =
100
3  

𝑌 =
100
3  

 

 

𝑀𝑅𝑇 = −
1
1 = −1 

For i)  
𝑀𝑅𝑆 = 𝑀𝑅𝑇 
−1 = −1 

All bundles are optimal 
For ii) 

𝑀𝑅𝑆 = 𝑀𝑅𝑇 
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−
𝑌
𝑋 = −1 

𝑌 = 𝑋 
100 = 1𝑋 + 1(𝑋) 

𝑿∗ = 𝟓𝟎 
𝒀∗ = 𝟓𝟎 

For iii) 
𝑌 = 𝑋 

100 = 1𝑋 + 1(𝑋) 
𝑿∗ = 𝟓𝟎 
𝒀∗ = 𝟓𝟎 

 

 

𝜀 = −1 ∗
𝑃
𝑄 

 
Inverse demand 

𝑄 = 20 − 𝑃 
Substitute it in the function 

−3 = −
𝑃

20 − 𝑃 

3 =
𝑃

20 − 𝑃 

60 − 3𝑃 = 𝑃 
4𝑃 = 60 
𝑃 = 15 

 
 

 
 
Inverse supply 

3𝑄 = 𝑃 − 10 
𝑃 = 10 + 3𝑄 

20 − 𝑄 = 10 + 3𝑄 
4𝑄 = 10 
𝑄∗ = 2,5 
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𝑃(𝑄 = 2,5) = 20 − 2,5 = 17,5 = 𝑃∗ 

 
Consumer surplus 

𝐶𝑆 =
6,25
2 = 3,13 

 

 
 

i) The exponential function is convex; therefore, the person is risk seeking 
ii) The logarithmic function is concave and therefore the person in risk averse 
iii) The linear function implies that the person is risk neutral 

 

 
 

𝑈(𝑊) = √𝑊 
𝐸𝑉%&N%"=I)%TJ = 0,9(500000) + 0,1(250000) = 450.000 + 25.000 = 475.000 

Wealth if buying insurance 500.000 + 250.000 = 475.000 
𝑈(𝑊N%"=I)%TJ) = 475.000?,: = 689,2 

𝑈(𝐸𝑉%&	N%"=I)%TJ) = 0,9(500000)?,: + 0,1(250000)?,: = 686,3 
𝑈(𝑊N%"=I)%TJ) > 𝑈(𝐸𝑉%&	N%"=I)%TJ) 

David will buy the car insurance 
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𝐶𝐸 = 𝐸𝑈/0 = 686,4. = 471.144,96 
𝑊𝑇𝑃 = 𝑊 − 𝐶𝐸 = 500.000 − 686,4. = 28.855,04 

 

 
𝑅𝑃 = 𝑊𝑇𝑃 − 𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 = 28.855,04 − 25000 = 3.855,04 

 

 
𝐸𝑉%&N%"=I)%TJ = 0,99(500000) + 0,01(250000) = 497.500 

𝐸𝑈%&	N%"=I)%TJ = 0,99(500000?,:) + 0,01(250000?,:) = 705,04 
𝐸𝑈N%"=I)%TJ = 497.500?,: = 705,34 

𝐸𝑈%& < 𝐸𝑈N%"=I)%TJ 
He will buy the insurance 
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2014 Exam – Solved 
 

 
 
Invert both functions 

𝑄) = 5 − 0,25𝑃 
𝑄Y = 10 − 0,5𝑃 

 
𝑸 = 𝟏𝟓 − 𝟎, 𝟕𝟓𝑷 

𝑷 = 𝟐𝟎 −
𝟒
𝟑𝑸 

Insert P in the demand function 
 

𝑸 = 𝟏𝟓 − 𝟎, 𝟕𝟓 ∗ 𝟑 = 𝟏𝟐 
 

𝜀 =
∆𝑄
∆𝑃 ∗

𝑃
𝑄 

 
∆𝑄
∆𝑃 = −0,75 ∗

4
12 

 

𝜀 = −
1
4 = −0,25 

 
Set supply and demand equal 

6 +
3
3𝑄 = 20 −

4
3𝑄 

7
3𝑄 = 14 
𝑸∗ = 𝟔 

Insert Q in either of the functions 
𝑷∗ = 𝟔 + 𝟔 = 𝟏𝟐 
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𝑀𝑅𝑆 =
100 ∗ 0,5𝑥/?,: ∗ 𝑌?,.:

100 ∗ 0,25 ∗ 𝑋?,: ∗ 𝑌/?,C: =
0,5
0,25 ∗

𝑌
𝑋 = −

2𝑌
𝑋  

 
150 = 1𝑋 + 10𝑌 

 

𝑀𝑅𝑇 = −
1
10 

𝑀𝑅𝑆 = 𝑀𝑅𝑇 
2𝑌
𝑋 = 0,1 
2𝑌 = 0,1𝑋 
𝑋 = 20𝑌 

 
150 = 20𝑌 + 10𝑌 

150 = 30𝑌 
𝑌∗ = 5 

𝑋∗ = 20 ∗ 5 = 100 
 

 
2𝑌
𝑋 =

1
10 

𝑌
𝑋 =

1𝑃*
5𝑃W

 

 
For the optimal bundle to be 1, the price of Y would have to go down, so that it would be 0

0
=

1.  
  



Solved exams 2014-2020 
Sofie Andersen 

 54 

 
𝑈(𝑀) = 𝑀?,: 

𝑈(𝑀)′ = 0,5𝑀/?,: 
𝑈(𝑀)-- = 0,5 ∗ −0,5 ∗ 𝑀/0,: = −0,25𝑀/0,: 

 
As the second-order derivative is negative, Ray is risk averse. 
 

𝐸𝑈 =
1
3
(9 + 12 − 5)?,: +

2
3
(4)?,: = 2,67 

𝑈(𝑊Z) = 9?,: = 3 
He would not buy the ticket 
 

𝑈(𝑀) = 𝑀. 

𝐸𝑈 =
1
3
(9 + 12 − 5). +

2
3
(4). = 96 

𝑈(𝑊Z) = 9. = 81 
 

𝐸𝑈 > 𝑈(𝑊Z) 
He will buy the ticket, as he is now risk seeking, and the expected utility is higher than his 
utility of having his current wealth. 
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𝑄 = 𝐾?,[[ ∗ 𝐿?,[[ 

𝑀𝑅𝑇𝑆 =
0,66
0,66 ∗

𝐾
𝐿 =

𝐾
𝐿  

|𝑀𝑅𝑇𝑆| = §
𝑊
𝑅 § 

𝐾
𝐿 =

4
1 

𝐾 = 4𝐿 
𝑄 = 𝑤𝐿 + 𝑟𝐾 

16 = 4 ∗ 𝐿 + 1(4𝐿) 
16 = 4𝐿 
𝑳∗ = 𝟒 

 
𝐾 = 4𝐿 

𝑲∗ = 𝟒(𝟒) = 𝟏𝟔 
 

c) Tax will not affect the production function as it is only a product of the wage, labour, 
capital and interest rate. 

 
d) Since it’s increased to scale (𝛼 + 𝛽 > 1), it’s not perfect competition at least 

 
 

 
 

𝑃 = 78 − 2𝑄 
𝑇𝐶 = 10 + 2𝑄 
𝑀𝑅 = 78 − 4𝑄 

𝑀𝐶 = 2 
 

𝑀𝑅 = 𝑀𝐶 
78 − 4𝑄 = 2 
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4𝑄 = 76 
𝑄∗ = 19 

 
𝑃(𝑄∗ = 19) = 78 − 2(19) = 78 − 38 = 40 = 𝑃∗ 

 
 
Idk about question b, it’s not in the curriculum J 
 
 

  



Solved exams 2014-2020 
Sofie Andersen 

 57 

Common math rules 
 
Multiplying fractions with a real number 
 

𝐴
𝐵 ∗ 𝐶 =

𝐴 ∗ 𝐶
𝐵  

 
Multiplying fractions with a fraction 

𝐴
𝐵 ∗

𝐶
𝐷 =

𝐴 ∗ 𝐶
𝐵 ∗ 𝐶 

3
5 ∗

7
9 =

3 ∗ 7
5 ∗ 9 =

21
45 

Dividing two fractions 
 

𝑥
𝑦
𝑧
𝑖
=
𝑥
𝑦 :
𝑧
𝑖 =

𝑥
𝑦 ∗

𝑖
𝑧 =

𝑥𝑖
𝑦𝑧 

1
3
6
4
=
1
3 :
6
4 =

1
3 ∗

4
6 =

4
18 

 
 
Dividing fractions with a whole number 

𝐴
𝐵 : 𝐶 =

𝐴
𝐶
𝐵 =

𝐴: 𝐶
𝐵  

4
8 : 7 =

4
8
7 =

2
7 

 
How to take the first order derivative of 𝟏

𝒙
 

1) Rewrite the fraction as following 

𝑓(𝑥) =
1
𝑥 = 𝑥/0 

2) Take the derivative like you would with an exponent 
 

𝑓(𝑥)- = −1 ∗ 𝑥/. 
3) Rewrite it as function 

𝑓(𝑥)′ = −
1
𝑥. 

The quadratic formular 

𝑥 =
−𝑏 ± √𝑏. − 4𝑎𝑐

2𝑎  
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How to do mixed strategies 
 
 

 
 

 

 
 
Camilla chooses  

𝑃 = 𝑆𝑜𝑐𝑐𝑒𝑟 
	1 − 𝑃 = 𝑂𝑝𝑒𝑟𝑎 

 
Insert the value of the utility she gets from Robert doing either soccer or opera 
 

𝐸𝑈2(𝑆) = 3 ∗ 𝑃 + (1 − 𝑃) ∗ 0 = 3𝑃 
 

𝐸𝑈2(𝑂) = 0 ∗ 𝑃 + (1 − 𝑃) ∗ 1 = 1 − 𝑃 
 
Camilla wants to choose such that 𝐸𝑈2(𝑆) = 𝐸𝑈2(𝑂) 
 

𝐸𝑈2(𝑆) = 𝐸𝑈2(𝑂) 
3𝑃 = 1 − 𝑃 

Solve for P 
4𝑃 = 1 

𝑃 = 𝑆𝑜𝑐𝑐𝑒𝑟 =
1
4 = 25% 

Then 
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1 − 𝑝 = 𝑂𝑝𝑒𝑟𝑎 = 1 −
1
4 =

3
4 = 75% 

 
Camilla should choose soccer 25% of the time and opera 75% of the time 
 
Robert chooses 

𝑄 = 𝑆𝑜𝑐𝑐𝑒𝑟 
	1 − 𝑄 = 𝑂𝑝𝑒𝑟𝑎 

 

 
 

𝐸𝑈3(𝑆) = 1 ∗ 𝑄 + (1 − 𝑄) ∗ 0 = 𝑄 
𝐸𝑈3(𝑂) = 0 ∗ 𝑄 + (1 − 𝑄) ∗ 3 = 3 − 3𝑄 

 
Robert wants to choose such that 𝐸𝑈3(𝑆) = 𝐸𝑈3(𝑂) 
 

𝐸𝑈3(𝑆) = 𝐸𝑈3(𝑂) 
𝑄 = 3 − 3𝑄 
4𝑄 = 3 

𝑄 = 𝑆𝑜𝑐𝑐𝑒𝑟 =
3
4 = 75% 

Then 

1 − 𝑄 = 𝑂𝑝𝑒𝑟𝑎 = 1 −
3
4 =

1
4 = 25% 

 
Robert should choose soccer 75% of the time and opera 25% of the time for Camilla to be 
indifferent 
 
The mixed strategy Nash equilibrium is 𝑁𝐸 = [\0

4
; 5
4
] ; (5

4
; 0
4
)^ 

  



Solved exams 2014-2020 
Sofie Andersen 

 60 

How to find pure strategy Nash equilibrium  

 
 
 

 Camilla 
 
Rebecca 

 Lilac Mango Red 
Ultra marine 0, 2 2, 4 2, 0 
Dark orange 4, 0 0, 2 0, 6 

 
When things are crossed out they will be red 

 
 
Start with one of them ( I start with Rebecca but it doesn’t matter) 

1) If Rebecca chooses ULTRA MARINE, Camilla should choose MANGO  à cross out 
the other two ((UM: Lilac) and (UM: RED) 

 
 Camilla 
 
Rebecca 

 Lilac Mango Red 
Ultra marine 0, 2 2, 4 2, 0 
Dark orange 4, 0 0, 2 0, 6 

 
2) If Rebecca chooses DARK ORANGE, Camilla should choose RED  à cross out the 

other two ((DA: Lilac) and (UM: MANGO) 
 

 Camilla 
 
Rebecca 

 Lilac Mango Red 
Ultra marine 0, 2 2, 4 2, 0 
Dark orange 4, 0 0, 2 0, 6 

Now we’re done with Rebecca and move on to Camilla 
 

3) If Camilla chooses LILAC, Rebecca should choose DARK ORANGE (cross out UM)  
 

 Camilla 
 
Rebecca 

 Lilac Mango Red 
Ultra marine 0, 2 2, 4 2, 0 
Dark orange 4, 0 0, 2 0, 6 

 
 
 

4) If Camilla chooses Mango, Rebecca should choose ULTRA MARINE (cross out DA)  
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 Camilla 
 
Rebecca 

 Lilac Mango Red 
Ultra marine 0, 2 2, 4 2, 0 
Dark orange 4, 0 0, 2 0, 6 

 
5) If Camilla chooses RED, Rebecca should choose ULTRA MARINE (cross out DA)  

 
 Camilla 
 
Rebecca 

 Lilac Mango Red 
Ultra marine 0, 2 2, 4 2, 0 
Dark orange 4, 0 0, 2 0, 6 

 
We’re done and the pure strategy Nash equilibrium is 𝑁𝐸 = (𝑈𝑙𝑡𝑟𝑎	𝑚𝑎𝑟𝑖𝑛𝑒;𝑚𝑎𝑛𝑔𝑜) 
 

(((If everything is crossed out; move on to mixed strategy))) 
 
If you were to draw it by hand an easy way to do so is this 
 

 
 

 
 
 
 
 
 
 
 


