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Question 1

Remove the graph paper ottached to this ezamanation paper and use it to answer thus question Write your
student number and the module code on the graph paper and, after you have answered the question, place
it mnsude your answer book

Consider the following LP model

Mimmise z = 3z; + 222

subject to
T — xTo < 0
2zy + 3z > 12
o < T
and z1,22 2> 0

1 1 Represent the constraints on a graph Show the solution set of each constraint clearly on your graph

Show the feasible region of the LP model clearly on your graph (7)
12 Use the corner-pomnt method to solve the LP model Write down your findings in detail (3)
[10]
Question 2
-3 0 5 s
Let A=| 2 -1jand B= 13}
3 2

Where possible, compute the matrix or value represented by each of the following expressions State
clearly when an operation 1s not defined

21 A+4+Aand A+ B (2)
22 AAAand BBB (4)
23 A7land B™! (4)
24 AT and BT (2)
[12]
Question 3
2 -4 5
Compute the determnant of |1 0 4
3 2

[3]
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Question 4

A cook on a ship wants to purchase a total of 70 hitres of oils and fats for a voyage to Antarctica He
wants to spend R1350 and has to pay R20 per htre for beef tallow, R35 per litre for ohve o1}, and R10
per litre for sunflower o1l A dietitian advised hum to use equal amounts of animal fat and plant o1l on a
journey to cold chmates How much of each should he purchase?

(10]

Question 5

You have 100 umits of alumimum and 200 umits of wood available You can either make tables (which
require 2 unmts of aluminium and 3 umts of wood} or chairs (which require 4 umts of alummnium and 2
umts of wood)

Tables and chaurs sell for the same amount Formulate a linear programmng model to maxinuse mcome
Define the variables clearly DO NOT solve your model

[8]

Question 6

A businessman has the option of mvestmg R800 000 n two funds Plan Xeno offers a return of 7% for
each full year of nvestment, while plan YYY offers 16% for money mvested for two full years

He wants to imvest his money into these funds for three years, after which he wants as much cash as
possible for another project To diversify he requires that, at the start, nor more than 75% gets allocated
to one of the plans

Formulate a hnear programming model for this problem Define the vanables clearly DO NOT solve
your model

[12]
Question 7
Consider the following LP model
Minimise z = 4z + 4z + 23
subject to
T+ T+ x3 <2
221 + @ <3
271 + 9 +  3z3 >3
and L1,%0,23 >0
Keep the model as a minimisation problem and answer the following questions
71 Wnte this LP model 1n the augmented form (2)
7 2 Rewrite the objective function i the form required to start the Big M method (2)
73 Wnite down the entering variable for the first iteration of the Big M method
Explain your answer (1)
74 Wnite down the leaving vanable for the first iteration of the Big M method
Explam your answer (2)
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7 5 Do one 1iteration of the Big M method
7 6 Ts this the optimal solution? Explain your answer

77 Give the solution at this stage in full

Question 8
Consider the followmmg NLP model

Mimise z = (z — 1)2 + {y — 1)?

subject to
Tz — 2y > -2
z+ 2y < 10
z— y< 4
x > 2
(P 0

8 1 Which two of the following poimnts are not 1n the feasible area?

(63 1)3(65 2)3(35 1)’(3’ 3)’(2’ 1)7(25 2)

8 2 For each of the feasible ponts, calculate the objective function value

8 3 Can we conclude that (2, 1) 1s a local minmmum?

Question 9
Rewrite the following LP model 1n a form that can be entered into LINDO

Maximise z = 300z, + 250z4

subject to
22y + o < 40,5 (Labour time)
71 + 3w < 45,25 (Machine time)
] < 12,75 (Marketing)

and 1,9 > 0
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(4)
(1)
(3)

(18]

(2)
(2)
(2)

[6]

4]
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