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The following quiz is worth a total of 12.5 points. In addition, 0 to 2.5 points will be added to your final score if your work is legible and easy to follow (1 points for marginally clear work, 2 points for clear work, and 2.5 points for exemplary clear and neat work).

1. Suppose that the production function for an economy is given by 






Y = A K1/2 L1/2

Where Y is output, A is the level of technology, K is capital and L is labor.
a. (1 point) If the value of A is 10, and there are 100 units of K and 400 units of labor, what is the value of output equal to in this economy?  Show your work.

Y = A K1/2 L1/2 = 10(100)1/2(400)1/2 = 10(10)(20) = 2000
b. (1 point) Given the values in part (a), what is output per worker?

Y/L = 2000/400 = 5 units of output/ worker
c. (1 point) Given the values in part (a), what is output per unit of capital?

Y/K = 2000/100 = 20 units of output/capital
d. (1 point) What is the marginal product of labor equal to for this production function? Do not calculate a numerical value for this, but provide a general equation for MPL.
MPL = δF(K,L)/ δL =  A K1/2 (1/2) L-1/2 = (1/2)A K1/2 L-1/2
e. (1 point) Does this production function exhibit diminishing returns to labor? (Assume capital and technology are constant when answering this question.)  Explain your answer.

Yes: MPL = (1/2)K1/2 L-1/2 = (1/2)A [K1/2/L1/2 ]
As labor increases, the denominator gets bigger while the numerator is constant: this implies that the MPL will decrease as the amount of labor used increases.

f. (1 point) What is the marginal product of capital equal to for this production function? Do not calculate a numerically value for this, but provide a general equation for MPK.

MPK = δF(K,L)/ δK =  A K1/2-1 (1/2) L1/2 = (1/2)A K-1/2 L-1/2 = (1/2)A[ L1/2 /K1/2 ]
g. (1 point) Does this production function exhibit diminishing returns to capital? (Assume labor and technology are constant when answering this question.) Explain your answer.

Yes, the MPK =  (1/2)A[ L1/2 /K1/2 ]

As capital increases, the denominator gets bigger while the numerator is constant: this implies that the MPK will decrease as the amount of capital used increases.
h. (1 point) What does the total wage bill equal for this economy given the values in part (a)?

Total wage bill = MPL * L = (5/2)(400) = $1000
i. (1point) What does the total return to capital equal for this economy given the values in part (a)?
Total return to capital = MPK * K = (10)(100) = $1000
j. (1 point) What do you know about the ratio of labor-income to capital-income for this economy given the values in part (a)?

The ratio of labor income to capital income = 1000/1000 = 1. It is a constant.
