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TIME:  2 HOURS
INSTRUCTIONS:  
 Answer Question ONE (Compulsory) and any TWO other questions.
Question One 

a)
Differentiate between balanced and unbalanced transportation problem.
[4 marks]
b)
Explain the various steps involved in solving a transportation problem using the North-West corner method.
[4 marks]

c)
Explain the basic operations research concepts.
[4 marks]

d)
Discuss briefly the meaning of the following terms:


i. Path

ii. Critical path

e)
Discuss the elements of the queuing system.

[8 marks]

f)
Explain the characteristics of a linear programming problem.
[6 marks]

Question Two 
a)
Given the following information:
i. Arrivals and services follow Poisson process.

ii. Customers arrive at a rate of 8 per hour.

iii. Service rate is 10 customers per hour.
Required:

i. What is the average number of customers waiting for service?


ii. What is the average time a customer must wait in the queue?

iii. What is the average time for a customer to be in the system?
[10 marks]

b)
Consider the transportation problem presented in the following table.


	
	Destination 
	

	Origin 
	1
	2
	3
	Supply

	1
	2
	7
	4
	5

	2
	3
	3
	1
	8

	3
	5
	4
	7
	7

	4
	1
	6
	2
	14

	Demand
	7
	9
	18
	


Required:

Find the initial basic feasible solution using Vogel’s approximation method.   [10 marks]

Question Three 
Mrs. Juma’s diet requires that all the food she eats come from one of the four basic food groups. At present, thefollwing four foods are available for consumption; bread, chocolate, cola and pineapple. Each bread costs 0.5 ksh. Each scoop of chocolate cost sh. 0.2 ksh. Each bottle of cola costs 0.3 ksh. And each pineapple costs 0.8 ksh. Each day she msut ingest at least 500 calories, 6 oz of chocolate 10 oz of sugar and 8 oz of fat. The nutritional content per unit of each food is shown in the table below.
	
	Caloreis
	Chocolate 
	Sugar
	Fat

	
	
	(oz)
	(oz)
	(oz)

	Bread
	400
	3
	3
	2

	Chocolate 
	200
	2
	2
	4

	Cola
	150
	0
	4
	1

	Pineaple
	500
	0
	4
	5


Required:

Formulate a linear programming model that can be used to satisfy Mrs. Juma’s daily nutritional requirement at minimum cost.
[20 marks]

Question Four 
a)
Four different air planes are to be assigned to handle three cargo consignments with a view to maximize profits. The profit matrix is as follows in dollars.


	
	Cargo assignments

	Air plane
	A
	B
	C

	w
	1
	4
	5

	x
	2
	3
	3

	y
	3
	3
	3

	z
	5
	1
	2



Required:


Work out the optional assignment plant for the above.
[10 marks]

b)
A furniture maker is going to produce a new wooden framed seat with cloth-covered foam cushions. These are the tasks that have to be done by the furniture maker and his assistants and the times they will take.


	
	Activity
	Time in days

	A
	Make wooden arms and legs
	3

	B
	Make wooden back
	1

	C
	Make wooden base
	2

	D
	Cut foam for back and base 
	1

	E
	Make covers
	3

	F
	Fit covers
	1

	G
	Put everything together 
	1



Each activity can only be undertaken by one individual.



Order of precedence 


B must be after C


A must be after B and C


D must be after B and C


E must be after D


F must be after E


G must be after A B C D E and F


Required:


Construct an appropriate activity network to illustrate this information.
[10 marks]
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