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INSTRUCTIONS

Answer all questions.

Start each question on a new page in your answer booklet

The marks allocated to each question are shown at the end of the question.

Show all vour workings.

Credit will be given for logical, systematic and neat presentations.




. Suppose that a company product has a constant annual demand of 12 000 units. A unit costs
$2.50. The ordering cost is $25 and the holding cost is charged at 2074 of the cost per unit.
There are 250 days per year and the lead time is 5 days. Calculate the following aspects of
the company’s inventory policy:

a) Economic order quantity [2 Marks]
b} Reorder point [2 Marks]
¢) Cycle time . [2 Marks]
d) Total annual cost [2 Marks|
e) State four benefits of controlling inventory [4 Marks|
. Develop a simple simulation model. With an example, explain the four variables of your
simulation model [8 Marks]
. State and explain four decision making situations |8 Marks]

A person requires 10, 12 and 12 units of chemicals A, B and C respectively for his garden. A
liquid product contains 5, 2 and [ units of A, B and C respectively per jar. A dry product
contains 1, 2 and 4 units of A, B and C per carton. The liquid and dry products sell for $3 per
jar and $2 per carton respectively.

a) Formulate the linear programming model [4 Marks]

b} How many each should be purchased in order to reduce or minimise cost and meet the
requirements? Use the primal simplex method [8 Marks]

¢) Write the dual model of the linear programming model you formulated in (a) and state
four useful aspects of duality |7 Marks]

. The following table shows the activities, times and costs for a house project:

B . Time (days)
Activity Preceding a | m b
[A | - - R T
B (oo 2 4 g
C A B 5 6 7
D A B 7 9 10
E B 2 4 6 |
F C 1 2 3
G D 3 ] 10
H D, F 6 8 10
1 E,G,H 3 4 5
a) Determine the description of each activity [§ Marks]
b) Draw the network diagram and determine the critical path [9 Marks]
¢) Can activity D be delayed? If so, by how many weeks? [3 Marks]
d) Determine the earliest start and latest start times of the project. Analyse the slack column
[8 Marks]
¢} Assuming the project completion time follows a normal distribution, what is the
probability that the project can be completed in 25 days or less? [6 Marks)
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6. If the customer arrival rate is 24 customers per hour and the service rate is 30 customers per

hour,

a) Determine
1) Probability of no arrival [2 Marks]
i) Probability of n customers in the queuing system [2 Marks]
iii) Average number of customers in the queuing system [2 Marks)
iv) Average number of customers in the waiting line [2 Marks)
v) Average time a customer spends in the tolal queuing system [2 Marks)
vi) Average time a customer spends waiting in the queue to be served [2 Marks]
vii) Probability that the server is idle [3 Marks]|

b) Derive the distribution of the number of arrivals during a period t given the inter-arrival
time is exponential with mean i |8 Marks|

End of paper
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o Undefined and constant service time
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l, Areas under the Mormal Distribution

The table gives the cumulative probability

standardised normal valus 2
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STANDARD STATISTICAL TABLES
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