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Question 2: Short 5 points 
 

(a)  Calculate the average fixed cost of $3 and show the work. 

Average Fixed Cost =
Total Fixed Cost

Quantity of Output
 

Average Fixed Cost =
$90
30

= $3 

1 point 

(b)   Calculate the marginal cost as $6 and show the work. 

Marginal Cost =
Change in Total Variable Cost

Change in Output
 

Marginal Cost =
($108 − $90)

(30 − 27) =
$18

3
= $6 

OR 

Marginal Cost =
Change in Total Cost

Change in Output
 

Marginal Cost =
($198 − $180)

(30 − 27) =
$18

3
= $6 

1 point 

(c)  State that diminishing marginal returns to labor begin with the hiring of the 3rd worker 
and explain that the marginal product of the 1st worker is 5 bags, the marginal product of 
the 2nd worker increases to 7 bags, and the marginal product of the 3rd worker decreases 
to 6 bags.  

1 point 

(d)  State that the profit-maximizing number of workers is 7 and explain that the marginal 
revenue product (MRP) of the 7th worker ($20) is greater than the marginal factor cost 
(MFC) of the 7th worker (wage = $18), and that the hiring of the 8th worker would 
decrease profits because the MRP of the 8th worker ($10) is less than the MFC of the 8th 
worker (wage = $18). 

1 point 

(e)  State that Gato Food will experience diseconomies of scale and explain that as output 
increases from 40 to 50 units, long-run average total cost increases from $15 to $18 per 
unit. 

1 point 

 Total for question 2 5 points 
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Question 2 

Note: Student samples are quoted verbatim and may contain spelling and grammatical errors. 

Overview 

The question assessed students’ understanding of how firms make decisions to maximize profits in 
labor markets and their understanding of how decisions are related to costs and production in the 
short run and the long run. 

The question started with a short-run production function for Lowen Feline cat food company. Lowen 
Feline sells cat food at $10 a bag and hires workers at a market wage of $18. A table was provided 
showing the number of workers and the corresponding total production of cat food associated with the 
level of workers employed. 

In part (a) students were asked to calculate the average fixed cost (AFC) given fixed costs (FC) of $90 
and six workers hired and to show their work. Students were expected to use the production function 
table to find the total quantity (Q) of cat food bags that six workers produced and then divide FC by Q. 

In part (b) students were directed to assume that the only variable input was labor and were asked to 
calculate the marginal cost (MC) associated with an increase of output from 27 units to 30 units and to 
show their work. Students were expected to use the production function table to figure out the number 
of additional workers needed to produce the increase in Q and multiply the number of workers by the 
wage rate of $18. This would provide them with the change in total cost (TC), associated with the 
change in variable cost, of adding labor which the students would then divide by the change in Q. 

In part (c) students were asked to identify which hired worker was first associated with diminishing 
marginal returns and to explain using numbers. Students were expected to use the production function 
table to figure out the marginal product (MP) of each worker and then identify where MP began to 
decrease. 

In part (d) students were asked to state the profit-maximizing number of workers Lowen Feline should 
hire and explain using marginal analysis. After stating the number of workers, students were expected 
to explain, by comparing marginal revenue product (MRP) with marginal factor cost (MFC), how 
Lowen Feline would determine this number of workers to maximize profits. 

In part (e) students were informed that in the long run a rival firm, Gato Food, increases production 
from 40 to 50 units and that its total cost increases from $600 to $900. Students were directed to state 
and explain using numbers whether Gato Food was experiencing economies of scale, diseconomies, or 
constant returns to scale. Students were expected to divide the total cost values by output to determine 
that Gato Food’s long-run average total cost (LRATC) increases and that it experiences diseconomies 
of scale. 
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Question 2 (continued) 

Sample: 2A 
Score: 5 

Part (a): 1 point 

The response earned the point in part (a) because the response correctly calculates average fixed 
cost as $3 and shows the work. 

Part (b): 1 point 

The response earned the point in part (b) because the response correctly calculates marginal cost as 
$6 and shows the work. 

Part (c): 1 point 

The response earned the point in part (c) because the response asserts diminishing marginal returns 
begins with 3rd worker and correctly explains that the marginal product of the 1st worker is 5 units, 
the marginal product of the 2nd worker is 7 units, and the marginal product of the 3rd worker is 6 
units. 

Part (d): 1 point  

The response earned the point in part (d) because the response asserts 7 workers is the profit-
maximizing number of workers to hire and correctly explains that the MRP ($20) is greater than the 
wage ($18), and that after the 7th worker, the MRP is less than the wage. 

Part (e): 1 point 

The response earned the point in part (e) because the response asserts Gato Food is experiencing 
diseconomies of scale and correctly explains that as output increases from 40 to 50 units, the long-run 
average total cost increases from $15 to $18. 

Sample: 2B 
Score: 4 
 
Part (a): 1 point 

The response earned the point in part (a) because the response correctly calculates average fixed 
cost as $3 and shows the work. 
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Question 2 (continued) 

Part (b): 1 point 

The response did not earn the point in part (b) because the response incorrectly calculates marginal 
cost. The response calculates the change in variable cost but does not divide the change in variable 
cost by the change in quantity to find marginal cost. 

Part (c): 1 point 

The response earned the point in part (c) because the response asserts diminishing marginal returns 
begins with 3rd worker and correctly explains that the marginal product of the 2nd worker is 7 bags, 
and the marginal product of the 3rd worker is 6 bags. 

Part (d): 1 point  

The response earned the point in part (d) because the response asserts 7 workers is the profit-
maximizing number of workers to hire and correctly explains that the MRP ($20) is greater than the 
MFC ($18) at the 7th worker, and that at the 8th worker, the MRP ($18) is less than the MFC ($10). 

Part (e): 1 point 

The response earned the point in part (e) because the response asserts Gato Food is experiencing 
diseconomies of scale and correctly explains that as output increases from 40 to 50 units, the long-
run average total cost increases from $15 to $18. 

Sample: 2C 
Score: 1 
 
Part (a): 1 point 

The response earned the point in part (a) because the response correctly calculates average fixed 
cost as $3 and shows the work. 

Part (b): 1 point 

The response did not earn the point in part (b) because the response incorrectly calculates marginal 
cost as $18.  

Part (c): 1 point 

The response did not earn the point in part (c) because the response incorrectly asserts diminishing 
marginal returns begin with 9th worker. 

Part (d): 1 point  

The response did not earn the point in part (d) because the response incorrectly asserts that 4 
workers is the firm's profit-maximizing quantity of workers to hire. 
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Question 2 (continued) 

Part (e): 1 point 

The response did not earn the point in part (e) because although the response correctly asserts that 
Gato Food is experiencing diseconomies of scale, the response does not explain that as output 
increases from 40 to 50 units, the long-run average total cost increases from $15 to $18. 
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