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     TIME: 2 HOURS
INSTRUCTIONS:   
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

Question One (30 Marks)
a)
Give a brief history of operations research.




(4 Marks)

b)
Explain the application areas of operations research.



(4 Marks)

c)
Discuss the basic requirements of a linear programming problem.

(4 Marks)

d)
Explain the specifications of a transportation problem.


(6 Marks)

e)
Discuss the elements of the queuing process.




(6 Marks)

f)
Formulate the cost matrix of an assignment problem.


(6 Marks)

Question Two (20 Marks)
Five workers are available to work with five machines.  The respective cost (in dollars) associated with each worker and machine assignment is given in the table below.  A sixth machine is available to replace one of the existing machines and its associated costs are also given:










(20 Marks)

	Machine

Worker
	1
	2
	3
	4
	5
	6

	A
	12
	3
	6
	-
	5
	9

	B
	4
	11
	-
	5
	-
	3

	C
	8
	2
	10
	9
	7
	5

	D
	-
	7
	8
	6
	12
	10

	E
	5
	8
	9
	4
	6
	-


Required:

a)
Determine whether the new machine 6 can be accepted.

b)
Determine the optimal assignments and saving in cost.

Question Three (20 Marks)
Consider the activities shown below for the construction of a classroom:

(20 Marks)

	Activity 
	Duration (in days)

	A  Prepare foundations
	7

	B  Make and position door frames
	2

	C   Lay drains, floor base and screed
	15

	D   Install services and fittings
	8

	E   Erect walls
	10

	F   Plaster ceiling
	2

	G  Erect roof
	5

	H Install door and windows
	8

	I  Fit gutters and pipes
	2

	J Painting
	3


Precedence relations:

D must follow E

E must follow A and B

F must follow D and G

G must follow E

H must follow G

I must follow C and F

J must follow I

Required:

a)
Determine the critical path.

b)
How many days will it take to complete the work?

Question Four (20 Marks)
a)
A company produces a product, each unit of which consists of 5 units of component A and 4 units of component B.  The two components A and B are manufactured from two different raw materials of which 50 units and 40 units respectively are available.  Production of components A and B takes place in three separate departments.  Raw materials required per production run and the resulting units of each component are as shown below:
	
	Input/Run
	Output/Run

	Department
	Raw material 1
	Raw material 2
	Component A
	Component B

	1
	8
	6
	7
	5

	2
	5
	9
	6
	9

	3
	3
	8
	8
	4



Required:


Formulate the problem as a linear programming problem.


(10 Marks)

b)
A contractor has the option of transporting cement floor any plant to any project site.  Cement is purchased from all plants at the same price but since the distances of different sites from each plant vary, the transportation cost per ton of cement from any plant to any project site are different.  The contractor collected data on transportation cost which is shown below.
(All costs in thousands shillings)
	Project

Plant
	A
	B
	C

	Mombasa
	2
	7
	4

	Nairobi
	3
	3
	1

	Thika
	5
	4
	7

	Machakos
	1
	6
	2



Required:
Using Vogel’s approximation method (VAM), find the minimum cost of transporting the cement to various project sites from the plants.



(10 Marks)







PAGE  
1

