QUESTION 1: COST MINIMIZATION PROBLEM 1
 

Suppose a US chemical firm has the following Cobb-Douglas type production function:

𝑄=10𝐿0.3𝐾0.7Q=10L0.3K0.7. If the factor prices are w = 10 (wage rate) and r = 20 (rent), what is the combination of capital and labor that would minimize the cost of production of this firm?

 

Illustrate the cost minimization of this firm by drawing isocost lines and the isoquant curve.

 

QUESTION 2: COST MINIMIZATION PROBLEM 2
 
There is an auto manufacturer in India which is considering moving its operation to Vietnam. This company has a Cobb-Douglas production function of the form: 𝑄=10𝐿0.5𝐾0.5Q=10L0.5K0.5. The cost of labor in Vietnam is w = 240 and the cost of capital is r = 1200. The firm would like to produce 100,000 cars.

 

Calculate the cost minimizing combination of capital and labor if this firm moves its operation to Vietnam. Illustrate the cost minimization problem of this firm by drawing isocost lines and the isocost curve.

 
QUESTION 3: UTILITY MAXIMIZATION PROBLEM
 
Suppose a consumer has the following utility function: 𝑈(𝑆,𝑇)=0.4𝑆0.4𝑇0.6U(S,T)=0.4S0.4T0.6 where S is the amount of sandwiches and T is the amount of tacos eaten by the consumer. Assume that the price of a taco is $5 and the price of a sandwich is $10. Further assume that the consumer has $100 to spend.

 

Given the information above, what is the optimal consumption bundle of the consumer? Draw the indifference curves and the budget line of the consumer to illustrate the consumer’s problem.

 

QUESTION 4: HYPOTHESIS TESTING
 
NIST (National Institute of Standards and Technology) would like to test the average heat capacity of a new type of composite material. To that end, the scientists at the NIST test the heat capacity of 10 different samples of this new material. Here are the results of these experiments:

 

Sample #              Heat capacity of the sample (Joule / Kelvin)

 

1                            2.05

2                            1.98

3                            2.01

4                            1.84

5                            2.13

6                            2.00

7                            1.78

8                            1.89

9                            1.96

10                          1.91

 

Given the data reported above, the scientists would like to test the hypothesis that the average heat capacity of this new composite material is equal to 2 joules / kelvin. Using a 98% confidence level, test this hypothesis.

 

Do not forget to explicitly write the null hypothesis, alternative hypothesis, the critical value used for testing and the test statistic itself.

 

QUESTION 5: SUPPLY AND DEMAND
 
Suppose that the market for video games is competitive with the following demand function:

 

Qd = 130 - 4p + 2Y + 3pm - 2pc, where Qd is the quantity demanded, p is the market price, Y
is the monthly budget that an average consumer has available for entertainment, pm is the average price of a movie, and pc is the price of a controller that is required to play these games.

 

a. Given that Y = $100, pm = $30, and pc = $30, calculate quantity demanded

for p = $10 to p = $80 in $5 increments. Draw the demand curve.

 

b. Now, Y increases to $120. Recalculate the demand schedule in part a. Draw the new demand curve in the same diagram.

 

c. Let Y = $100 and pc = $30 again, but let pm increase to $40. Recalculate the demand schedule in part a. Draw the graph of the new demand curve.

 
d. Let Y = $100, pm = $30, and pc increases to $40. Recalculate the demand schedule in part a and draw the new demand curve.

 
 
 

 
