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BMS 411: QUANTITATIVE METHODS FOR BUSINESS II
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INSTRUCTIONS TO CANDIDATES
Answer Question ONE (compulsory) and ANY OTHER THREE questions
Question one carries 25 marks and the rest 15 marks each
The paper contains eight printed pages



EXAMINATION CHEATIN IS A CRIME




QUESTION ONE (COMPULSORY)					(25 marks)
a) Define the following terms as used in Linear programming;
i. Slack variable.                                                       	(2 marks)
ii. Feasible solution.                                                      (2 marks)
iii. Decision variables                                                    (2 marks)
b) A company is producing two products A and B. The products are manufactured through three processes. The time required by the products on each process, the time available for each process and the profit per unit of the two products are given below:
 
	
Product
	Processing time (hrs)
	
Profit per unit ($)

	
	X
	Y
	Z
	

	A
	4
	2
	3
	5

	B
	6
	1
	9
	8

	Time available
	24
	18
	36
	


Required: 
i. Formulate the primal linear programming model  for maximization problem
(3 marks)
ii. Formulate the dual linear programming model  for minimization problem
(3 marks)
iii. Differentiate between optimality and feasibility conditions as used in linear programming optimization problems       		                          (4 marks)
iv. Using the Simplex method, solve the primal model problem to determine the optimal product mix for maximum profit and interpret the results.	     (9 marks)
QUESTION TWO
A computer centre has four expert programmers and needs to develop four application programmes. The head of the computer centre, estimates the computer time (in minutes) required by the respective experts to develop the application programmes as follows:



	
	Programmes

	

Programmers
	
	A
	B
	C
	D

	
	1
	120
	100
	80
	90

	
	2
	80
	90
	110
	70

	
	3
	110
	140
	120
	100

	
	4
	90
	90
	80
	90


Required: 
a) The following data refers to two variables- promotional expenses (Kshs.) and sales (units) collected in the context of a promotional study. 
	Expenses
	7
	10
	9
	4
	11
	5
	3

	Sales
	12
	14
	13
	5
	15
	7
	4


i. Fit a regression line                                                       (7 marks)
ii. Estimate the number of units that will be sold when promotional expenses cost Kshs. 45. What can you conclude with regard to the relationship between sales and promotional expenses? 	                                          (2 marks)
b) In a bank there is only one window. A solitary employee performs all the service required and the window remains continuously open from 7am to 1pm. It has discovered that an average number of clients are 54 during the day and the average service time is 5mins / person. Find
i. Average number of clients in the system  			(3 marks)
ii. The probability that a client has to spend more than 10mins in a system(3 marks)
QUESTION THREE
c) [bookmark: _GoBack]Nyandarua County has three milk plants that supply the needs of four villages/Destinations. Each plant can supply the following litres of milk: plant 1; 70 million, plant 2, 100 million; and plant 3, 80 million. The peak milk demands in these destinations are as follows in litres; D1, 90 million; D2, 40 million; D3, 60 million and D4, 60 million. The cost of sending 1 million litre of milk from plant to village in Ksh. is given in the table below meeting each village’s peak milk demand;
	
	
	Destinations

	
	
	D1
	D2
	D3
	D4

	
Source
	Plant 1
	16
	12
	20
	18

	
	Plant 2
	18
	24
	26
	14

	
	Plant 3
	28
	18
	32
	10


a) Formulate a transportation problem.                               (2 marks) 
b) Using the North West Corner determine the transportation cost.(5 marks)
c) Find the optimal (minimum) transportation cost		(8 marks)
QUESTION FOUR
c) Distinguish between the following terms as used in correlation analysis;
i. Partial and multiple linear correlation			(2 marks)
ii. Pearson and Spearman rank correlation  			(2 marks)
a) Given the following data set on two variables Y and X spanning 5 observations. 
	X
	-15.8
	-10
	20
	75
	75.9

	Y
	17.1
	100
	15
	-20.8
	-10.9


i. How many pairs will the data set produce based on Compute the Kendall analysis?                                                         (3 marks)
ii. 
Compute the Kendall correlation coefficient () and interpret your findings.                                                               (8 marks)
QUESTION FIVE
A manufacturing firm produces two products A and B using machines 1 and 2. The capacity of both machines 1 and 2 is 8 hours. Product A requires 2 hours on machine 1 and 1 hour on machine 2 while product B requires 1 hour on machine 1 and 2 hours on machine 2.  Product A is sold at a profit of Ksh. 300 per Kg while product B is sold at a profit of Ksh. 200 per Kg. By conducting sensitivity analysis;
a) The manufacturing firm’s manager decides to increase the number of hours of operation of machine 1 by 1 hour what will be the effect on the optimal solution.
(8 marks)                                                                           
b) Suppose the capacity of machine 2 is increased by 1 hour what will be the effect on optimal solution.                                                                           (5 marks)
c) Based on the findings in (a) and (b) advice the manager accordingly.  (2 marks)
QUESTION SIX
a) Distinguish between balanced and unbalanced transportation problems.   (2 marks)
b) Discuss the necessary steps involved in solving an assignment problem.	(5 marks)
c) Discuss any four simulation models?                                                   (8 marks)
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