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Question 1: Noppameth Nithichaipoj 6204641150

) ) ) ) Nuttapong Ongsritrakul 6204641630
Given the equation for the production function Poomipat Naranarumit 6204641804

Q =f(K,L) = 18 x [0.2K~%* + 0.8L704]~25
1.1 What type of constant return to scale does the production function exhibit?
1.2 Is the production function increasing with respect to K and L?

1.3 Use the implicit function rule to find the marginal rate of technical substitution (MRTS) of L
for K.

1.4 Use the Hessian matrix. Proof that the production function is concave.
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Question 2: Define f(x,y) for all (x,y) by
fy) =e**V 4+ X7 — %x - %y

2.1 Derive the Hessian matrix of f (x,y).
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2.2 Show that f(x,y) is monotonically convex function. That's, the function is convex for the

entire domain sets defining f(x,y).
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2.3 Find the global extrema of f(x,y). What type of extrema is it?
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Question 3:

A monopolist faces the market demand given by P = Q¢ where

“

c” is a parameter with positive

value, “P” is the price per unit output and “Q” is the amount of output. Suppose that monopolist’s

1 2

production technology is given by Q = K3L3z where “K” and “L” are the level of capital used and

the number of labor employed, respectively. Assume that the unit price of K and L are set equal

“o

to “r” and “w

, respectively. Consider the following problems.

3.1) What type of the return to scale technology does the production function exhibit?

Quyyo’e we increase LYK 57 +

Theh1 2
(+K)® GL)= #5.43 K315
= 4 KL'L%
= +Q#

Degrec of honogehe'rhl [ eqml ‘o |, Ye-ﬂediu‘, conslant letwrn to scale.
From now on, assume that c = % . Consider the following problems.

3.2) Construct the profit function of the monopolist. (Hint: your profit function should be

expressed in terms of K and L.)
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3.3) The firm wants to maximize profit and seek for combination of the two factor inputs . Derive

the demand for factor inputs, capital and labor.
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3.4) How does the demand for labor vary with respect to w and r? Show your result by using

partial derivative.
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3.5) Confirm your answer with the second-order condition.
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