Answers to the Problems

2.
a.
To draw the total product curve measure labor on the x-axis and output on the y-axis. The total product curve is upward sloping.


b.
The average product of labor is equal to total product divided by the quantity of labor employed. For example, when 2 workers are employed, they produce 100 surfboards a week, so average product is 50 surfboards per worker.

The average product curve is upward sloping when up to 2 workers are hired, but average product curve is downward sloping when more than 2 workers are hired.


c.
The marginal product of labor is equal to the increase in total product when an additional worker is employed. For example, when 3 workers are employed, total product is 140 surfboards a week. When a fourth worker is employed, total product increases to 170 surfboards a day. The marginal product of going from 3 to 4 workers is 30 surfboards.

The marginal product curve is upward sloping when up to 1.5 workers a week and it is downward sloping when more than 1.5 workers a week are employed.


d.
(i)
When Sue’s SurfBoards produces fewer than 100 surfboards a week, it employs fewer than 2 workers a week. With fewer than 2 workers a day, marginal product exceeds average product and average product is increasing. Up to an output of 100 surfboards a week, each additional worker adds more to output than the average. Average product increases.



(ii)
When Sue’s SurfBoards produces more than 100 surfboards a week, it employs more than 2 workers a week. With more than 2 workers a week, average product exceeds marginal product and average product is decreasing. For outputs greater than 100 surfboards a week, each additional worker adds less to output than average. Average product decreases.

4.
a.
Total cost is the sum of the costs of all the inputs that Sue’s SurfBoards employs. Total variable cost is the total cost of the variable inputs. Total fixed cost is the total cost of the fixed inputs.

For example, the total variable cost of producing 100 surfboards a week is the total cost of the workers employed, which is 2 workers at $100 a week, which equals $200. Total fixed cost is $200, so the total cost of producing 100 surfboards a week is $300.

To draw the short-run total cost curves, plot output on the x-axis and the total cost on the y-axis. The total fixed cost curve is a horizontal line at $200. The total variable cost curve and the total cost curve have shapes similar to those in Fig. 10.4, but the vertical distance between the total variable cost curve and the total cost curve is $200.


b.
Average fixed cost is total fixed cost per unit of output. Average variable cost is total variable cost per unit of output. Average total cost is the total cost per unit of output.

For example, when the firm makes 100 surfboards a week: Total fixed cost is $200, so average fixed cost is $2 per surfboard; total variable cost is $200, so average variable cost is $2 per surfboard; and total cost is $400, so average total cost is $4 a surfboard.

Marginal cost is the increase in total cost divided by the increase in output. For example, when output increases from 100 to 140 surfboards a week, total cost increases from $400 to $500, an increase of $100. That is, the increase in output of 40 surfboards increases total cost by $100. Marginal cost is equal to $100 divided by 40 surfboards, which is $2.50 a surfboard. 

The short-run average and marginal cost curves are similar to those in Fig. 10.5.

c. The following table sets out the data to use to draw the curves.

	
Labor
(workers)
	
Output
(boards)
	AP
(boards per worker)
	MP
(boards per worker)
	
TC
(dollars)
	MC
(dollars per board)
	AVC
(dollars per board)

	0
	  0
	
	
	
	
	

	
	
	
	40.00
	
	  7.50
	

	1
	  40
	40.00
	
	300
	
	2.50

	
	
	
	60.00
	
	  1.67
	

	2
	100
	50.00
	
	400
	
	2.00

	
	
	
	40.00
	
	  2.50
	

	3
	140
	46.67
	
	500
	
	2.14

	
	
	
	30.00
	
	  3.33
	

	4
	170
	42.50
	
	600
	
	2.35

	
	
	
	20.00
	
	  5.00
	

	5
	190
	38.00
	
	700
	
	2.63

	
	
	
	10.00
	
	10.00
	

	6
	200
	33.33
	
	800
	
	3.00


