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Question 2

5 points (1 + 4)

(a) 1 point:

One point is earned for stating that the firm would be operating with increasing returns to scale
and for explaining that doubling inputs will more than double output (output increases from 10
units to 50 units as a result of doubling labor and capital) or for explaining that average total cost
decreases from $27.50 to $11 when labor and capital double.

(b) 4 points:

One point is earned for correctly calculating the marginal product (MP) for the third unit of labor as
75-50
= 25.
3-2

25 units and showing the work:

One point is earned for answering yes and for explaining that the MP of the third unit of labor (25
units) is less than the MP of the second unit of labor (30 units).

One point is earned for correctly calculating the firm's average total cost (ATC) and showing the
75%2 | 200%3 _ (75%2)+(200%3) 750 _
5 e 2+ 8=%$10 or — T = $10.

work:

One point is earned for identifying the lowest output price as $8 at which the third unit of labor
would be hired.
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Question 2
Overview

The question assessed students' ability to apply the concept of returns to scale for a given input—output
table based on the variation of the inputs (labor and capital) in the long run and short run under the
assumption of perfectly competitive input markets. Students also needed to demonstrate knowledge of
how to calculate marginal product, how to determine where diminishing marginal returns set in, how to
calculate average total costs, and how to determine the number of workers a firm should hire to maximize
profit, using the marginal product of labor, the wage rate, and the product price.

The question provided a production data table that shows the output produced using varying levels of
labor and capital. In part (a) students were expected to use the data in the table to recognize that the firm
operates with increasing returns to scale. Using 1 unit of labor and 1 unit of capital results in producing 10
units of output. When the inputs are doubled, 2 units of labor and 2 units of capital results in producing 50
units of output. Therefore, when both inputs are doubled, output more than doubles so the firm operates
with increasing returns to scale.

In part (b)(i), using data in a table, students were expected to calculate the marginal product of labor by
_ ATP . . . .
applying the formula L In part (b)(ii) students were asked to recognize that the firm experiences

diminishing marginal returns and explain that this is because the marginal product of the additional
worker hired is less than the marginal product of the previously hired worker. Part (b)(iii) required students

to calculate the average total cost using the formula %C = ATC or AVC + AFC = ATC. Finally, in part (b)(iv),

students were asked to identify the lowest price at which the additional unit of labor would be hired. This
required the student to understand that (1) the marginal revenue product of labor must be equal to the
marginal resource (factor) cost; (2) that the marginal resource (factor) cost is equal to the wage; (3) that the
marginal revenue product of labor is equal to the marginal revenue times the marginal product; and (4) that
the marginal revenue is equal to the product price when markets are perfectly competitive. This results in

finding the lowest product price that the firm will charge in order to hire the third worker: P = %.
Sample: 2A
Score: 5

The student answers all parts of the question correctly and earned all 5 points.

Sample: 2B
Score: 3

The student earned 1 point in part (b)(i) for correctly calculating the marginal product (MP) for the third unit
75-50

3-2
the firm experiences diminishing marginal returns with the addition of the third unit of labor and for
explaining that the MP of the third unit of labor (25 units) is less than the MP of the second unit of labor (30
units). The student earned 1 point in part (b)(iv) for correctly determining the lowest output price, at which
the third unit of labor would be hired, as $8.

of labor as 25 units and showing the work: . The student earned 1 point in part (b)(ii) for explaining that
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Question 2 (continued)

Sample: 2C
Score: 2

The student earned 1 point in part (b)(i) for correctly calculating the marginal product for the third unit of

7::50. The student earned 1 point in part (b)(iii) for correctly

2
calculating the firm's average total cost (ATC) as $10 and for showing the work: w.

labor as 25 units and showing the work
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