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Instructions: No calculators or other aids allowed.

This test has 3 questions whose values are given immediately after the question num-
bers. Total marks = 40.

Write solutions in the spaces provided, using the backs of the pages if necessary.
(Suggestion: If you have to continue a question, you may use the back of the previous
page.) Aspects of any question which are indicated in boldface will be regarded as crucial
during grading. Show your work.

The duration of this test is 50 minutes.

1. (13 marks) Solve the following problem graphically: Minimize z = 5z + 6y subject
3z + 2y > O
to the constraints T + vy

- Yy

= 1 , z unrestricted, y unrestricted
<




2. (13 marks) A private contractor has three machines which are capable of doing exca-
vation work: a bulldozer, a backhoe, and a crane with clamshell. He has contracted to
remove 500 cubic yards (exactly) of material from a certain site, during the week 21 Octo-
ber — 25 October. The number of hours each machine is available that week, the number
of cubic yards each machine can remove in one hour, and the hourly operating cost of each
machine, are given in the following table:

availability(hours) capacity(yards per hour) cost($ per hour)

bulldozer ' 30 30 20
backhoe - 25 60 27

crane with clamshell 35 40 ' 37

Set up a linear programming problem to determine how many hours during the week each
machine should be operated, to complete the job at minimum cost. Having set up the
problem, do not solve it.

«
4
ﬂ,f

P
-

H
g

Page 2 of 3



3. (14 marks) Consider the problem: Minimize z = 21 + 25 + 23 + x4 + 25 subject to the
constraints

3y + T2 + z3 =9
2 + 3 = 5
T3 — X4 + Ty @ = 3

and z; > 0,25 > 0,25 > 0,24 > 0,25 > 0.
a) (11 marks) Find all basic solutions of the problem’s equality constraints.
b) (3 marks) Solve the problem. You may assume that the problem has a solution.




