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1 Homework

Will be collected in the classes on 06 { 07/02/2002:

Problem 1 A dairy produces whole milk and skim milk in quantities x and y gallons,
respectively. Suppose that the price of whole milk is p (x) = 20¡ 5x and that the price of
skim milk is q (y) = 4¡ 2y and assume that C (x; y) = 2xy + 4 is the joint-cost function
of the commodities. What should x and y be to maximize pro¯t?

Problem 2 Work through Example 3.6 in the textbook on the least-squares criterion
and then use the method described to answer the following question:
The following table gives the percentage of high-school seniors in four di®erent years

who tried cocaine at least once in their lives:

year 1975 1980 1985 1990

percentage
using cocaine

9:0 15:7 17:3 9:4

a) Plot these data on a graph.
b) Determine the sum of the squares of the errors for a line y = ax + b and ¯nd the

¯rst-order conditions for a minimum. (Use x = 0; 5; 10; 15 for the years after 1975).
c) Find the equation of the least-square line.
d) Use the least-square line to predict the percentage of high-school seniors in the year

2002 who used cocaine at least once.

Problem 3 If x thousand dollars is spent on labour and y thousand dollars is spend on
equipment, the output of a certain factory will be Q (x; y) = 60x

1
3y

2
3 units. a) Calculate

the marginal rate of substitution as a function of x and y. b) If $120,000 is available, how
should this be allocated between labour and equipment to generate the largest possible
output?


