Name ______________________________________________
Math 2040, Take-Home Exam (Exam III), Fall 2005

1. Graph the inequality 
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 on the graph below and indicate the solution set.
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2. a. Graph the following system of inequalities on the graph at the top of the next page. (Note that parts b, etc. also continue on the next page and will continue to refer to this system of inequalities.)
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b. Is the solution to set of inequalities graphed above a bounded or unbounded region?

c. List the corner points of the solution region.

3. a. Using the constraints (system of inequalities) given in problem #2, maximize the following profit equation:
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State the coordinates of the solution and the maximum profit.

b. Using the same system of constraints, minimize the cost equation below.  State the coordinates of the solution and the minimum cost.
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4. A maximization problem has been converted into a simplex matrix below.  Indicate the pivot column and the pivot row for the next step in the simplex method by circling them on the matrix.
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5. a. Given the linear programming problem below, rewrite the system as a system of equations with slack variables.
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b. Give the simplex matrix that you would enter into your calculator to solve this linear programming problem. (Do not solve the system.)

c. State the values of all the variables in the matrix given in part b above.

6. Solve the following linear programming problem by any means you wish.  If you show use the graphing approach, give the graph and label the cornerpoints.  If you use the simplex method, give both the original matrix and the final matrix.  In both cases, clearly state the coordinates of the solution and the maximum profit.
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7. Given the minimizing problem stated below, rewrite the system as the related dual problem.
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8. Given below is the final simplex matrix of a minimizing linear programming problem.  Interpret the matrix.  State the values of all the variables, and the minimum cost. (Hint: there are two variables in the original problem)
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9. Find the limits.

a. 
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b. 
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10. Given the piecewise function 
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a. Find f(1)
b. Find 
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c. Find 
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d. Find 
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e. Is the  function continuous?  Why or why not?

11. Using the definition of the derivative 
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, find the derivative of 
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12. Consider the function 
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a. Find the slope of the secant line between 
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b. Find the slope of the tangent line at 
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c. Find the equation of the tangent line at 
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13. The profit in thousands of dollars from the sale of a certain brand of car is given by the equation 
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 for x in the interval [0, 1000].
a. Find the average rate of change in profit if production is changed from 200 cars to 250 cars.

b. Find 
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c. Find the profit for sales of 250 cars, and the marginal profit (instantaneous rate of change of profit) for sales of 250 cars.

d. Interpret these results.
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