Modeling Business Decisions and Market Outcomes
Spring 2008

SM 224

Problem Set 1

1. Find the slope and price intercept of the following equations.  Assume that P is the vertical axis and Q is the horizontal axis.

 
a.   P = 8 - 4 Q

b. Q = 8 - 4 P

2. Consider two different equations with two different functional forms:

Equation A:  




Equation B:

Q = 800 + .08Y - 6P


Q = 30 P-2  Y1.5

a.  What kind of functional form does each equation have? 
b.  For each equation, fill in the table on the back page and include with your problem set.
c. Examine the completed table.  For each functional form, which kinds of changes in quantity (amount or percent) in response to what kinds of changes in price (amount or percent) are the same for all initial values of price and income?

d. From your answer to ‘c,’ explain the general principles about the impact of changes of a right hand side variable (or X variable) on the left hand side (or Y variable) for equations with these two different functional forms. 

3. 

a.   Use a calculator or spreadsheet to find ln 2 and ln 5.  (ln is the natural logarithm.) 

b.  Without using the ln function on the calculator or spreadsheet, how can you determine ln 25 and ln 10? 

c.  Convert equation B (question 3) to logarithmic form.

d.  Re-express the equation    ln Q = 4 - 3 ln P + 2 ln Y  so that it starts with “Q =”     
4.  Assume that values of variable X for 20 companies are listed in column A (rows 1 through 20) of an Excel Spreadsheet.  In cell B2, the single value of the variable Y is given.  Write the equation below as a formula in cell C1 in such a way that it will be easy to copy cell C1’s formula into cells C2-C20 and the copied formula will refer to that row’s X but uses the same Y from cell B2.

3XY + 2XY3 + YX2   
5.  In Excel, cell C4 contains the formula: “=SUM(B1:B3)/ C$1”. If you copied this formula into cell E6, what would the resulting equation be?

6.  The equation to convert degrees Fahrenheit (oF) into degrees Celsius (oC) is: 

                                            oC = (oF -32) / 1.8

Find the numerical value X that represents exactly the same temperature in degrees Fahrenheit and degrees Celsius.

7. Solve for the derivative of Y with respect to X.


a) Y = 2 + 3X2

b) Y = 3X-1/4

c) Y = ln(X2)
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