Practice Questions for Midterm II
1. Draw the isoquant mapping for 
a) perfect complements in production;

b) perfect substitutes in production. 
2. Determine which of the following production functions exhibit decreasing returns to scale, increasing returns to scale, or constant returns to scale.

a. Q = Kl/4Ll/3 
b. Q=K/(L)2 
c. Q = a K(L( ((( + (  < 1)

d. Q=4K + 2L 

3. Olivia wants to plant apple trees in two orchards. Orchard A (Oa) is larger than Orchard B (Ob) but is less level, rocky, and more difficult to irrigate, so that apple trees in Orchard A tend to produce less apples. Orchard B is small but the soil is rich, the land is level and apple production is higher per tree than in Orchard A. Olivia has 150 trees to plant; if she estimates the apple production in each orchard to reflect the following data, how many trees should she plant in each orchard?
Orchard A                             Orchard B
	Number of Trees
	Number of Apples
	Number of Trees
	Number of Apples

	10
	750
	10
	1200

	20
	1500
	20
	2400

	30
	2250
	30
	3200

	40
	3000
	40
	4000

	50
	3750
	50
	4750

	60
	4500
	60
	5400

	70
	5250
	70
	5800

	80
	6000
	80
	6000

	90
	6750
	90
	5900

	100
	7500
	100
	5600


4. What is the difference between diminishing returns and decreasing returns to scale?

5. If average cost is increasing with output, is marginal cost less than, greater than, or equal to average cost? Explain why. 

6. You have been hired by the IRS to audit a dead economist's consulting firm. He left his records incomplete so that only a student trained in economics could fill in the blanks.

	Clients
	Total Costs
	Total Fixed Costs
	Total Variable Costs
	Average Total Costs
	Average Variable Costs
	Average Fixed costs
	Marginal Costs

	0
	
	100
	
	
	
	
	

	1
	
	
	75
	
	
	
	

	2
	
	
	
	
	
	
	65

	3
	
	
	230
	
	
	
	

	4
	
	
	
	112.5
	
	
	

	5
	
	
	
	
	100
	
	

	6
	
	
	
	
	
	
	200

	7
	1100
	
	
	
	
	
	


Does the consulting firm exhibit diminishing returns for any number of clients between 0 and 7?
7. Average total cost is $100 for a given output, total fixed cost is 120 and average variable cost is 70. What is the quantity being produced? 
8. A firm uses two inputs, unskilled labor (L) and capital (K) to produce its product.  The wage rate for one unit of labor is $5, while units of capital cost $20.  (Use one diagram for this entire problem.)

a.)
Draw an isocost line for a $1,000 expenditure by the firm on inputs.  Label the intercepts and indicate the slope.

b.)
Draw a typical isoquant for an output level Q0 and depict the optimal input levels L* and K*.

c.)
Suppose that the federal government institutes a minimum wage of $6 per unit of labor.  In the short run, with capital fixed at K*, show graphically how much it would cost the firm to continue to produce an output level of Q0.

d.)
Show the optimal combination of L and K that the firm will use to produce Q0 in the long run, given the new minimum wage of $6.

ANSWERS ARE ON THE NEXT PAGE. DO NOT READ THEM UNTIL YOU SOLVE THE QUESTIONS 

1. 

a. L-shaped

b. Straight line

2.

e. DRS 
f. DRS
g. DRS

h. CRS 

3. Olivia should set the marginal product in Orchard A equal to the marginal product in Orchard B. The marginal product in Orchard A is a constant value of 75. Therefore, Olivia should set the marginal product in Orchard B equal to 75. This occurs when 50 trees are planted in Orchard B. Accordingly, Olivia should plant 50 trees in Orchard B and 100 trees in Orchard A.

4. Diminishing returns is a short-run phenomenon. It applies to additions of variable inputs holding at least one input constant. Decreasing returns is a long-run phenomenon and applies when all inputs are varied.

5. If average cost is increasing, then marginal cost is greater than average cost.

6.

.

	Clients
	Total Cost
	Total Fixed Cost
	Total Variable Cost 
	Average Total Cost 
	Average Variable Cost 
	Average Fixed Cost
	Marginal Cost

	0
	100
	100
	0
	-
	-
	-
	

	1
	175
	100
	75
	175
	75
	100
	75

	2
	240
	100
	140
	120
	70
	50
	65

	3
	330
	100
	230
	110
	83.33
	33.33
	90

	4
	450
	100
	350
	112.5
	87.5
	25
	120

	5
	600
	100
	500
	120
	100
	20
	150

	6
	800
	100
	700
	133.33
	116.67
	16.67
	200

	7
	1100
	100
	1000
	157.14
	142.86
	14.29
	300


The firm exhibits diminishing returns for any number of clients greater than two.

7. If AVC = 70 and ATC = 100 then AFC must = 30. Since total fixed cost =120 it follows that 120/30 = 4, so the quantity is 4.
8. A firm uses two inputs, unskilled labor (L) and capital (K) to produce its product.  The wage rate for one unit of labor is $5, while units of capital cost $20.  (Use one diagram for this entire problem.)
a.)
Draw an isocost line for a $1,000 expenditure by the firm on inputs.  Label the intercepts and indicate the slope.

The black isocost line represents an expenditure of $1,000.  The slope is –w/r = -1/4.


[image: image1]
b.)
Draw a typical isoquant for an output level Q0 and depict the optimal input levels L* and K*.

The isoquant is convex and tangent to the isocost line at L* and K*.

c.)
Suppose that the federal government institutes a minimum wage of $6 per unit of labor.  In the short run, with capital fixed at K*, show graphically how much it would cost the firm to continue to produce an output level of Q0.

The slope of the isocost rises (in absolute value) to –w/r = -3/10.  This steeper line (blue) must still go through the initial optimum because capital is held at K* in the short run and the firm wants to continue to produce Q0 output.

d.)
Show the optimal combination of L and K that the firm will use to produce Q0 in the long run, given the new minimum wage of $6.

In the long run, the firm is free to vary L and K, but must do so at a relative price ratio of 3/10.  Thus, the firm will move to a point where the slope of this isoquant is -3/10.  We end up on the red isocost line (parallel to blue but now tangent to the isoquant).  The new optimal levels of L and K are L*2 and K*2.
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