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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a) Define operations research and give a brief hishdbdevelopment of operations research.
(4 marks)

b) An industry is manufacturing two types of prodystsduct 1 and product 2. The profits
per Kg of the two products are Rs.30 and Rs.4Cectsely. These two products require
processing in three types of machines. The folhgwtable shows the available machine
hours per day and the time required on each mad¢bhipeoduce one Kg of Product 1 and
Product 2. Formulate the problem in the form oé&r programming problem.

(5 marks)

Product 1 Product 2 Availability hr/da
Machine 1 3 2 600
Machine 2 3 5 800
Machine 3 5 6 1100
Profit Ksh. 30 Ksh. 40
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c)

Differentiate between a Transportation model ansigksnent model. (2 marks)

d) A Production unit uses Ksh. 10,000 worth of an iguming the year. The production

f)

units estimated the ordering cost as Ksh.25 peradd holding cost as 12.5 percent of
the average inventory value. Determine the optwnaér size, and total cost.(5 marks)
Workers come to the tool storeroom to receive gezisl tools required by them for
accomplishing a particular project assigned to thdime average time between two
arrivals is one minute and arrivals are assumddlitmv the poison distribution. The

average service of the tool room attendant is érSpnute. Determine

(1) Average queue length. (3 marks)
(i) Average number of workers in the system (2 marks
(i)  Average waiting time in the system (2 marks)

Draw a network for the relations below, find thdical path and the duration of the

project completion. (7 marks)
Activity Predecessor Activity Duration (days)
A - 3
B A 5
C A 8
D C 9
E C 5
F D,E 2

QUESTION TWO (20 MARKY)

a)

A company contains four persons available for wanmkhe four jobs. Only one person
can work on any one job. The following table shalescost of assigning each person to
each job. The objective is to assign person te guth that the total assignment cost is a

minimum. (10 marks)
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Persons/Jobs1 2 3 4
A 20 25 22 28
B 15 18 23 17
c 19 17 21 24

25 23 24 24
D

b) A manufacturing company owns three factories asttidute it's products to five

different retail agencies. The following table sisathe capacities of the three factories,

the quantity of products required by the variouait@agencies and the cost of shipping

one unit of the product from each of the threedaes to each of the five agencies.

Determine a starting basic feasible solution, udlinghwest corner rule and VAM.

(10 marks)
Retail Agency
Factories 1 2 3 4 5 Capacity
1 1 9 13 36 51 50
2 24 12 16 20 1 150
3 14 33 1 23 20 100
Requirement 100 60 50 50 40

QUESTION THREE (20 MARKY)

a) The table below lists details of project activitieehe duration is given in weeks.

(1) Find the expected duration of each activity andvirgance. (6 marks)

(i) Draw the project network. (2 marks)

(i)  What would be your level of confidence to acceptpihoject deadline of 20
weeks. (8 marks)
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Activity Optimistic time | Most likely time | Pessinis time
1-2 1 1 7
1-3 1 4 7
1-4 2 2 8
2-5 1 1 1
3-5 2 5 14
4 -6 2 5 8
5-6 3 6 15
b) Give four differences between CPM and PERT in netvemalysis. (4 marks)

QUESTION FOUR (20 MARKYS)

a) Customers arrive at the first class ticket counfex theater at the rate of 12 customers
per hour. There is one clerk serving the custoraetise rate of 30 customers per hour.
Determine
(1) The probability that there is no customer in thekiog counter. (3 marks)

(i) The number of customers waiting in the queue forice. (2 marks)

(i)  Average waiting time in the system. (2 marks)

(iv)  The probability that the customer will not spendrenthat 30 minutes in the
queue. (5 marks)

b) Define the following terms as used in inventory tcoh

® Economic Order Quantity (1 mark)
(i) Annual Ordering cost (1 mark)
(i)  Order cycle (1 mark)

c) A manufacturer has to supply his customers withOldits of his production per year.
The inventory carrying cost amounts to $1.2 pet.ufihe set-up cost per run is $160.

Find the EOQ and the total cost of inventory pearye (5 marks)
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QUESTION FIVE (20 MARKYS)

a) Write the dual of the LPP below. (5 marks)

Max Z = 2%, +3X, + X,
St 3x, +4x, - X, <4
- 2%, +5%, <10

X, X5, X3 20

b) Solve the LPP below using Simplex method. (Hoks)

Max P = 60x + 50y
St 2x+4y<80
3x+2y <60
X,y=0
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