Econ 300, Problem Set 4, Suggested Answers
Professor Cramton

8.4.6.
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9.1.6.

A quadratic function has only one bend and is either concave or convex. The
second derivative is constant because f’(z) is linear, therefore, there is no in-
flection point since the second derivative never changes sign.

9.2.10.
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The derivative of the profit function
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Optimal demand for labor is derived from setting % =0.
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In order to see how labor demand changes with b; we take the derivative of the
optimal labor demand function with respect to b:
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The higher benefits the firm has to pay to its workers, the lower demand the
firm has for workers.
10.1.2. and 10.2.2.
(a) First order conditions:
gy =20—4u—2v=0
gy =16 —2v—-2u =0

There’s a unique stationary point (u*,v*) = (2,6)

Second order conditions:

Juu = —4
Guv = -2
Guv = -2

2
Guu * Gov > Yuwv

This point is a Maximum.
(b) First order conditions:
Gu=—-54+8u+8v =0

G =—9+10v+8u =0
There’s a unique stationary point (u*,v*) = (—11/8,2)

Second order conditions:

Juu = 8
Gor = 10
Guv = 8

Guu * Guo > Goy

This point is a Minimum.
(¢) First order conditions:
Gu=u>+30+2=0

gy =3u—3v=0

Juu = 2u
Gov = -3
Jup = 3

There are two stationary points (-2,-2) and (-1,-1). Point (-2,-2) is a local
maximum and the other point (-1,-1) is a saddle point since

Guu * Goo < G2y



(d) First order conditions:
Ju = 24u~2/313 —6 =0
go = 24ut/P072/3 3 =0
Guw = —16u~%/3y1/3
Gov = 7167.[/1/3'1175/3
Guy = 8u~2/3y=2/3

The stationary point is (u*,v*) = (128,256). This point is a maximum.
An easier way to solve for the stationary point is to write

24y~ 2/3p1/3 = 6

24y /323 = 3

Then divide the first equation by the second to get © = g = 2 and use
this condition to solve for (u*,v*).



