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PROBLEM SET 8

Problems for Chapters 10 and 11

1. Suppose the aggregate production function is given by the following: 

 Y = (K1/2)(N1/2), where K1/2 and N1/2 are the square roots of K and N.

a. Calculate Y when K = 200 and N = 100.

b. Calculate Y when K = 400 and N = 200.  What is the percentage increase in N, K, and Y?

c. Calculate Y when K = 220 and N = 110.  What is the percentage increase (compared with part a) in N, K, and Y?

d. Does the above production function represent constant returns to scale?  Explain.

e. Given the above aggregate production function, if N and K both increase by 2.7%, what will be the percentage increase in Y?  Explain briefly.

2. Suppose the aggregate production function with constant returns to scale is given by the following:  Y/N = (K/N)1/2, where (K/N)1/2 is the square root of K/N.

a. Let K = 100 and N = 100.  Calculate output per worker and capital per worker.

b. Calculate output per worker for each of the following levels of capital per worker: 2,3, and 4.  What happens to output per worker as capital per worker increases?  Does it increase at an increasing, decreasing, or constant rate?

c. What does the relation between Y/N and K/N look like?  Draw it on the graph below.

Y/N







K/N

3. Suppose that a nation has the following production function:



Yt/N = √(Kt/N).


      Further suppose that population growth is zero and there is no 


      technological change.
a. Suppose that the savings rate is .15 and the depreciation rate is .03.  What are the steady state levels of K/N and Y/N?  What will be the growth rate in the steady state?

b. Suppose that the savings rate decreases to .12, the depreciation rate constant.  What are the new steady state levels of K/N and Y/N? What will be the growth rate in the new steady state?

What do your answers to a and b tell you about the impact of a decrease in the savings rate on Y/N and on the growth rate in the steady state?
4. Suppose the economy is initially operating at K0/N in the diagram below:
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a. Is the economy in the steady state at K0/N?  How do you know?

b. What will happen to K/N and Y/N over time?  Explain.

c. What will be the final levels of K/N and Y/N?  Label these levels on the diagram and explain why the economy will end up at them.

5. “When It > 0, we know that the capital stock will increase between period t and period t+1.”  Is this statement TRUE or FALSE or UNCERTAIN?  Explain.

6. Saving per worker and depreciation per worker determine capital accumulation.

a. Compare saving per worker and depreciation per worker when the change in the capital stock per worker is positive.

b. Compare saving per worker and depreciation per worker when the change in the capital stock per worker is negative.

c. Compare saving per worker and depreciation per worker when there is no change in the capital stock per worker.

7. Use a diagram like that in problem 4 to illustrate the impact of each of the following on the steady state levels of K/N and Y/N.

a. Twenty percent of a nation’s capital stock is destroyed by bombing during a war.

b. The government allows households to get a tax break if they put funds into Individual Retirement Accounts (IRAs).

c. The government begins to run budget surpluses continuously after a long period of budget deficits.

d. The depreciation rate falls.

8.
According to the Solow Model, which of the following will permanently 

increase a nation’s growth rate?

a. An increase in the nation’s savings rate.

b. A decrease in the rate of depreciation.

c. The introduction of computer technology.

PROBLEMS FROM TEXTBOOK, 

p. 220: 1 d, e, f, g
p. 243: 1 a, b, c.

SELECTED ANSWERS

1.
a.
141

b. 282.  N, K, and Y all increase by 100%.

c. 155.6.  N, K, and Y all increase by 10%.

d. Yes.  If you double all inputs, Y also doubles.

e. 2.7% because of constant returns to scale.

2.
a.
Y/N = (200/100)1/2 = 1.41.  K/N = 2.

b. 1.41, 1.73, and 2.  Y/N increases at a decreasing rate, which is consistent with decreasing (diminishing) returns to capital.

c.

Y/N







K/N

3.
a.
K*/N = 25. Y*/N = 5.  The growth rate in the steady state is zero 

(since no technological change).

b.
K*/N = 16. Y*/N = 4.  The growth rate in the steady state is zero 

(since no technological change).

A decrease in the savings rate has no impact on the growth rate in the steady state.
4.
a.
The economy is NOT in the steady state because I/N is not equal to 

Depreciation per N at Y0/N and K0/N.

b. K/N and Y/N will increase over time because I/N > Depreciation per N.

c. The final levels will occur where I/N  “crosses” Depreciation per N.  The economy is in the steady state when I/N = Depreciation per N.

5. Uncertain.  Assuming that depreciation occurs, the capital stock will only increase when investment exceeds depreciation.  Investment could be positive and the capital stock can fall if I < depreciation.

6.
a.
If the capital stock per worker is increasing (change in the capital 

stock per worker is positive), I must exceed depreciation; therefore, saving per worker must exceed depreciation per worker.

b. If the capital stock per worker is decreasing (change in the capital stock per worker is negative), I must be less than 

depreciation; therefore, saving per worker must be less than depreciation per worker.

c. If the capital stock per worker is constant (no change in capital per worker), I must equal depreciation; therefore saving per worker must equal depreciation per worker.

7.
a.
No curves shift and therefore no change in steady state K/N and 

Y/N.  The bombing will cause the economy to move left along horizontal axis to lower K/N (and therefore Y/N) temporarily.   After the war, investment per worker will exceed depreciation per worker, and K/N and Y/N will increase back to original steady state levels.

b. Savings rate increases; I/N curve shifts up; steady state K/N and Y/N increase.

c. National savings increases; answer is same as part b graphically.

d. Capital lasts longer; depreciation per worker curve shifts down; steady state K/N and Y/N increase.

8.
c.  Technological change is the only thing that permanently increases the growth rate.

TEXTBOOK, p. 220:

1. d.  False.  European and some Asian countries have converged, but not the rest in general.

e. True.

f. True.

g. True.

TEXTBOOK, p. 243:


1.
a.
True.



b.
False.  Capital (per worker) is subject to diminishing returns.


c.
False.  See b above.
