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Part I: Multiple Choice Questions: 
 

Question Answer 

1 A 

2 B 

3 C 

4 A 

5 A 

6 C 

7 D 

8 C 

9 D 

10 C 

11 D 

12 B 

13 B 

14 A 

15 B 

16 C 

17 D 

18 B 

19 B 

20 C 

 
 
 
 
 
 
Part II: 
I answered questions: 1. Demand side, 2. Supply in a competitive market (Short 
run) 
 

1. Demand side 
 

a)  
𝑈(𝑂, 𝑊) = 2𝑂𝑊 
𝑌 = 400 
𝑃𝑂 = 25 
𝑃𝑊 = 25 
𝐼 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑢𝑠𝑖𝑛𝑔 𝑂 𝑜𝑛 𝑡ℎ𝑒 𝑋 − 𝑎𝑥𝑖𝑠 𝑎𝑛𝑑 𝑊 𝑜𝑛 𝑡ℎ𝑒 𝑌 − 𝑎𝑥𝑖𝑠 

 
 
To find Eve’s marginal utility of wine I differentiate the utility with respect to W 

𝑈(𝑂, 𝑊) = 2𝑂𝑊 
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𝑀𝑈𝑊 = 2𝑂 

Eve’s marginal utility of wine is 𝑴𝑼𝑾 = 𝟐𝑶 
Assuming the amount of oumph doubled, then the marginal utility of wine would 
double as well, as seen by the made up numbers below: 
 
Assuming O = 10 

𝑀𝑈𝑊(0 = 10) = 2 ∗ 10 = 20 
Assuming O = 20 

𝑀𝑈𝑊(𝑂 = 20) = 2 ∗ 20 = 40 
 
If the amount of wine were to double, it would not have an effect on marginal 
utility of wine 
 

b)  
 

𝑀𝑎𝑥 ℒ
𝑂, 𝑊, 𝜆

= 2𝑂𝑊 + 𝜆(400 − 25𝑂 − 25𝑊) 

(𝑖)
𝜕ℒ

𝜕𝑂
= 2𝑊 − 25𝜆 = 0 

(𝑖𝑖)
𝜕ℒ

𝜕𝑊
= 2𝑂 − 25𝜆 = 0 

(𝑖𝑖𝑖)  
𝜕ℒ

𝜕𝜆
= 400 − 25𝑂 − 25𝑊 = 0 

 
c)  

 

𝑴𝑹𝑻 = −
𝑷𝑶

𝑷𝑾
= −

𝟐𝟓

𝟐𝟓
= −𝟏 

 
 
Finding intercepts by dividing income by price of the good on that axis.  
 

d)  
 

𝑀𝑅𝑆 = −
𝑀𝑈𝑂

𝑀𝑈𝑊
= −

2𝑊

2𝑂
= −

𝑊

𝑂
 

𝑈(𝑂, 𝑊) = 2𝑂𝑊 
𝑀𝑈𝑂 = 2𝑊 
𝑀𝑈𝑊 = 2𝑂 
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𝑀𝑅𝑇 = 𝑀𝑅𝑆 

−1 = −
𝑊

𝑂
 

1 =
𝑊

𝑂
 

𝑶 = 𝑾 
 
Insert the found relationship into the budget constraint to isolate for either O or W 
 

400 − 25𝑂 − 25𝑊 
400 = 25𝑂 + 25𝑊 
400 = 50𝑂 
400

50
= 𝑂 

𝑶 = 𝟖 
𝑂 = 𝑊 
𝑾 = 𝟖 

 
e)  

To find out which place is preferable we need to compare them, therefore, we find 
the optimal bundle in each town and compare Eve’s utility in each town. 

 
Town a: 
 

𝑈(𝑂, 𝑊) = 2𝑂𝑊 
𝐵𝑢𝑑𝑔𝑒𝑡 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 = 600 − 25𝑂 − 25𝑊 = 0 

 

𝑀𝑅𝑆 = −
𝑀𝑈𝑂

𝑀𝑈𝑊
= −

2𝑊

2𝑂
= −

𝑊

𝑂
 

𝑀𝑅𝑇 = −
25

25
= −

1

2
 

𝑀𝑅𝑇 = 𝑀𝑅𝑆 

−1 = −
𝑊

𝑂
 

𝑂 = 𝑊 
𝐼𝑛𝑠𝑒𝑟𝑡 𝑖𝑛𝑡𝑜 𝑛𝑒𝑤 𝑏𝑢𝑑𝑔𝑒𝑡 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑜𝑝𝑡𝑖𝑚𝑎𝑙 𝑏𝑢𝑛𝑑𝑙𝑒 
 
𝐵𝑢𝑑𝑔𝑒𝑡 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 = 600 − 25𝑂 − 25𝑊 = 0 
600 = 25𝑂 + 25𝑊 
600 = 50𝑂 
600

50
= 𝑂 

𝑶 = 𝟏𝟐 
𝑂 = 𝑊 
𝑾 = 𝟏𝟐 
 
𝑃𝑙𝑢𝑔 𝑜𝑝𝑡𝑖𝑚𝑎𝑙 𝑏𝑢𝑛𝑑𝑙𝑒 𝑖𝑛𝑡𝑜 𝑢𝑡𝑖𝑙𝑖𝑡𝑦 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑡𝑜 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑢𝑡𝑖𝑙𝑖𝑡𝑦 𝑎𝑡 𝑡ℎ𝑎𝑡 𝑏𝑢𝑛𝑑𝑙𝑒 
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𝑈(𝑂, 𝑊) = 2𝑂𝑊 
𝑈(12,12) = 2 ∗ 12 ∗ 12 = 288 
𝑬𝒗𝒆′𝒔 𝒖𝒕𝒊𝒍𝒊𝒕𝒚 𝒊𝒇 𝒔𝒉𝒆 𝒘𝒆𝒓𝒆 𝒕𝒐 𝒍𝒊𝒗𝒆 𝒊𝒏 𝒕𝒐𝒘𝒏 𝑨 𝒘𝒐𝒖𝒍𝒅 𝒃𝒆 𝟐𝟖𝟖 

 
We not repeat the process for town b 
Town b: 

𝑈(𝑂, 𝑊) = 2𝑂𝑊 
𝐵𝑢𝑑𝑔𝑒𝑡 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 = 400 − 20𝑂 − 13𝑊 = 0 
 

𝑀𝑅𝑆 = −
𝑀𝑈𝑂

𝑀𝑈𝑊
= −

2𝑊

2𝑂
= −

𝑊

𝑂
 

𝑀𝑅𝑇 = −
𝑝𝑜

𝑝𝑤
= −

20

13
= −1.5385 

𝑀𝑅𝑇 = 𝑀𝑅𝑆 

−1.5385 = −
𝑊

𝑂
 

1.5385 =
𝑊

𝑂
 

1.5385𝑂 = 𝑊 
 
𝐼𝑛𝑠𝑒𝑟𝑡 𝑖𝑛𝑡𝑜 𝑏𝑢𝑑𝑔𝑒𝑡 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑜𝑝𝑡𝑖𝑚𝑎𝑙 𝑏𝑢𝑛𝑑𝑙𝑒 
𝐵𝑢𝑑𝑔𝑒𝑡 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 = 400 − 20𝑂 − 13𝑊 = 0 
400 = 20𝑂 + 13𝑊 
400 = 20𝑂 + 13 ∗ 1.5385 
400 = 40𝑂 
𝑶 = 𝟏𝟎 
𝑊 = 1.5385𝑂 
10 ∗ 1.5385 = 𝑊 
𝑾 = 𝟏𝟓. 𝟑𝟖𝟓 

 
 
 
𝑃𝑙𝑢𝑔 𝑜𝑝𝑡𝑖𝑚𝑎𝑙 𝑏𝑢𝑛𝑑𝑙𝑒 𝑖𝑛𝑡𝑜 𝑢𝑡𝑖𝑙𝑖𝑡𝑦 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑡𝑜 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑢𝑡𝑖𝑙𝑖𝑡𝑦 𝑎𝑡 𝑡ℎ𝑎𝑡 𝑏𝑢𝑛𝑑𝑙𝑒 
𝑈(𝑂, 𝑊) = 2𝑂𝑊 
𝑈(10,15.385) = 2 ∗ 10 ∗ 15.385 = 307.7 
𝑬𝒗𝒆′𝒔 𝒖𝒕𝒊𝒍𝒊𝒕𝒚 𝒊𝒇 𝒔𝒉𝒆 𝒘𝒆𝒓𝒆 𝒕𝒐 𝒍𝒊𝒗𝒆 𝒊𝒏 𝒕𝒐𝒘𝒏 𝑩 𝒘𝒐𝒖𝒍𝒅 𝒃𝒆 𝟑𝟎𝟕. 𝟕 
 
𝑬𝒗𝒆 𝒘𝒐𝒖𝒍𝒅 𝒕𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆 𝒎𝒐𝒗𝒆 𝒕𝒐 𝒕𝒐𝒘𝒏 𝑩, 𝒂𝒔 𝒔𝒉𝒆 𝒈𝒆𝒕𝒔 𝒎𝒐𝒓𝒆 𝒖𝒕𝒊𝒍𝒊𝒕𝒚 𝒇𝒓𝒐𝒎 𝒉𝒆𝒓 𝒐𝒑𝒕𝒊𝒎𝒂𝒍 𝒃𝒖𝒏𝒅𝒍𝒆 
𝒊𝒏 𝒕𝒐𝒘𝒏 𝑩 𝒕𝒉𝒂𝒏 𝒊𝒏 𝒕𝒐𝒘𝒏 𝑨 
 
 

2. Supply side in a competitive market (Short run) 
 

a)  
A competitive firm will operate in the short run, if price exceeds AVC.  

𝑉𝐶 = 0.1𝑞2 + 5𝑞 
𝐴𝑉𝐶 = 0.1𝑞 + 5 
𝑀𝐶 = 0.2𝑞 + 5 
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𝑆𝑒𝑡 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑝𝑟𝑖𝑐𝑒 𝑛𝑒𝑐𝑒𝑠𝑠𝑎𝑟𝑦 𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑒 
0.1𝑞 + 5 = 0.2𝑞 + 5 
𝑞 + 50 = 2𝑞 + 50 
0 = 𝑞 

 
 
Plug into AVC 

𝐴𝑉𝐶 = 0.1𝑞 + 5 
𝐴𝑉𝐶 = 0.1 ∗ 0 + 5 
𝑹𝒐𝒔𝒂 𝒘𝒊𝒍𝒍 𝒑𝒂𝒓𝒕𝒊𝒄𝒊𝒑𝒂𝒕𝒆 𝒊𝒇 𝒑 > 𝟓 

 
 

b)  
In the short run a firm’s supply function = MC 

MC = 0.2q + 5 
P − 5 = 0.2q 
0.2q = P − 5 
qS = −25 + 5P 
 
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑞𝑠 𝑤𝑖𝑡ℎ 20 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑚𝑎𝑟𝑘𝑒𝑡 𝑠𝑢𝑝𝑝𝑙𝑦 
𝐐𝐒 = −𝟓𝟎𝟎 + 𝟏𝟎𝟎𝐏 

 
c)  

𝑄𝐷 = 900 − 100𝑃 
𝑆𝑒𝑡 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑄𝑆 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑚𝑎𝑟𝑘𝑒𝑡 𝑒𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚 
−500 + 100𝑃 = 900 − 100𝑃 
200𝑃 = 1400 
𝑷 = 𝟕 
𝑆𝑒𝑡 𝑃 𝑖𝑛𝑡𝑜 𝑒𝑖𝑡ℎ𝑒𝑟 𝑄𝐷 𝑜𝑟 𝑄𝑆 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑄 
QS = −500 + 100P 
𝑄𝑆 = −500 + 100 ∗ 7 
𝑸𝑺 = 𝟐𝟎𝟎 

d)  
Since there are 20 firms in the market we devide 𝑄𝑆 𝑏𝑦 20 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑞𝑆 

𝑄𝑆 = 200 
200

20
= 10 

𝒒 = 𝟏𝟎 
Rosa’s optimal production will be 10 given a market price of 7 

𝜋 = 𝑇𝑅 − 𝑇𝐶 
𝑇𝑅 = 𝑞 ∗ 𝑃 
𝑇𝑅 = 10 ∗ 7 = 70 
𝑇𝐶 = 0.1𝑞2 + 5𝑞 + 250 
𝑇𝐶 = 0.1 ∗ 102 + 5 ∗ 10 + 250 
𝑇𝐶 = 10 + 50 + 250 = 310 
𝝅 = 𝟕𝟎 − 𝟑𝟏𝟎 = −𝟐𝟒𝟎 

Therefore, Rosa would make a loss of 240.  
To see whether Rosa would participate in the market, we remove fixed costs as 
they aren’t avoidable in the short run. Therefore, we plug q = 10 into our AVC to 
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see whether the AVC is above P. If P>AVC then Rosa lowers her loss by 
producing.  
 

𝑃 = 7 
𝐴𝑉𝐶 = 0.1𝑞 + 5 
𝐴𝑉𝐶(𝑞 = 10) = 0.1 ∗ 10 + 5 
𝐴𝑉𝐶(𝑞 = 10) = 6 
𝑆ℎ𝑜𝑟𝑡 − 𝑟𝑢𝑛 𝑝𝑟𝑜𝑓𝑖𝑡 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 = 𝑃 − 𝐴𝑉𝐶 
𝑆ℎ𝑜𝑟𝑡 − 𝑟𝑢𝑛 𝑝𝑟𝑜𝑓𝑖𝑡 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 = 7 − 6 = 1 
𝑹𝒐𝒔𝒂 𝒘𝒐𝒖𝒍𝒅 𝒕𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒆 𝒂𝒕 𝒒 = 𝟏𝟎, 𝑷

= 𝟕, 𝒂𝒔 𝒔𝒉𝒆 𝒍𝒐𝒘𝒆𝒓𝒔 𝒉𝒆𝒓 𝒍𝒐𝒔𝒔 𝒃𝒚 𝟏 𝒑𝒆𝒓 𝒖𝒏𝒊𝒕 𝒔𝒉𝒆 𝒔𝒆𝒍𝒍𝒔 
 

 
𝐴𝑠𝑠𝑢𝑚𝑖𝑛𝑔 𝑞 = 0 
𝜋 = 𝑇𝑅 − 𝑇𝐶 
𝑇𝑅 = 0 
𝑇𝐶 = 0.1𝑞2 + 5𝑞 + 250 
𝑇𝐶 = 250 
𝜋 = 0 − 250 = −250 
𝑯𝒆𝒓 𝒔𝒉𝒐𝒓𝒕 𝒓𝒖𝒏 𝒍𝒐𝒔𝒔 𝒘𝒐𝒖𝒍𝒅 𝒕𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆 𝒃𝒆 𝟏𝟎 𝒍𝒆𝒔𝒔 𝒘𝒉𝒆𝒏 𝒔𝒉𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒆𝒔 𝒕𝒉𝒂𝒏 𝒊𝒇 𝒔𝒉𝒆  
𝒘𝒆𝒓𝒆 𝒏𝒐𝒕 𝒕𝒐 𝒑𝒓𝒐𝒅𝒖𝒄𝒆 

 
e)  
P = 25 
Plug 25 into Rosa’s supply function to find q 

qS = −25 + 5P 
𝑞𝑆 = −25 + 5 ∗ 25 
𝑞𝑆 = 100 

 
 

𝜋 = 𝑇𝑅 − 𝑇𝐶 
𝑇𝑅 = 𝑞 ∗ 𝑃 
𝑇𝑅 = 100 ∗ 25 
𝑇𝑅 = 2500 
𝑇𝐶 = 0.1𝑞2 + 5𝑞 + 250 
𝑇𝐶 = 0.1 ∗ 1002 + 5 ∗ 100 + 250 
𝑇𝐶 = 1000 + 500 + 250 
𝑇𝐶 = 1750 
 
𝜋 = 2500 − 1750 = 750 
𝝅 = 𝟕𝟓𝟎 

 
 
In the long run, there are no profits to be made in perfect competition. As we 
have just calculated, there is profit to be made in the short run. Therefore, we can 
expect the price to fall until the firms make no profits. 
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