Econ 3020-01 Midterm II Answers
1. At L = 5, the marginal product curve lies below the average product curve, which indicates that the average product of labor must be falling. This implies that the average product of labor will fall if labor is increased to L = 6.
2. a)  L =2:

MP(L) = (25‑10)/1 = 15

AP(L) = 25/2 = 12.5

L = 4:

MP(L) = (70‑50)/1 = 20

AP(L) = 70/4 = 17.5

L=7:

MP(L) = (100‑95)/1 = 5

AP(L) = 100/7= 14.29

b) The law of diminishing returns sets in between L = 3 and L = 4 since this is where the 

      marginal product of labor begins to decline.

3.
a. CRS
b. IRS 
c. DRS
d. CRS   

4. a)   K=1 L=Q/5

       TC = 500 + 400(Q/5) = 500 + 80Q

       VC = 80Q

       The marginal cost is equal to the slope of the total cost curve which is MC = 80.

b)   L = Q/5 = 25/5 = 5

5.  Q = Q1 + Q2 = 6000

Set MC1 = MC2
80Q1 = 400Q2
Q1 = 5Q2
Q1 = 6000 ‑ Q2
5Q2 = 6000 ‑ Q2
6Q2 = 6000

Q2 = 1000

Q1 = 6000 ‑ 1000 = 5000

6. (a) AFC(5) = $50/5 = $10.


(b) AVC(5) = TVC(5)/5 = [4(5) + 2(5)2]/5 = $14.


(c) ATC(5) = AVC(5) + AFC(5) = $24; MC(5) = 4 + 4(5) = $24

7. The first step to filling in the table is realizing that TVC is zero when output is zero. Thus, at Q = 0, TFC = 24 and TVC = 0. From there, you should be able to fill in the remainder of the entries using the definitions given in class. The completed table is as follows.

	Bodies Embalmed
	Total Cost
	Total Fixed Cost
	Total Variable Cost
	Average Total Cost
	Average Variable Cost
	Average Fixed Cost
	Marginal Cost

	0
	24
	24
	0
	-
	-
	-
	-

	1
	40
	24
	16
	40
	16
	24
	16

	2
	74
	24
	50
	37
	25
	12
	34

	3
	108
	24
	84
	36
	28
	8
	34

	4
	160
	24
	136
	40
	34
	6
	52

	5
	220
	24
	196
	44
	39.2
	4.8
	60

	6
	282
	24
	258
	47
	43
	4
	62


8. 

1- MC
2- ATC

3- AVC

4- AFC

a) ATC = 10Q2 - 50Q + 1000 +500/Q 

b) AFC = 500/Q 

c) AVC = 10Q2 - 50Q + 1000 

d) MC intersects AVC at its minimum so the answer can be obtained by setting AVC=MC. The solution is 2.5. 

Bonus Question (15%)
The cost-minimizing input combination occurs at the tangency of the isoquant and isocost lines.  At that point, the slopes of the two are equal.  The slope of the isocost is:
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and the slope of the isoquant is:
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Therefore, the cost-minimizing input combination occurs where:
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The best input combination for a firm with this production technology is to hire one worker for every machine.
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