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EXAMINATION FOR THE AWARD OF DIPLOMA IN PROCUREMENT AND LOGISTICS MANAGEMENT, DIPLOMA IN ACCOUNTING AND DIPLOMA IN BUSINESS MANAGEMENT 

DIBM 0122: BUSINESS MATHEMATICS II
    		      	     
STREAMS: BCOM	(Y1S1)	 ODEL    		    		   	    TIME: 2 HOURS

DAY/DATE: TUESDAY 09/04/2024			           	         8.30 A.M. – 10.30 P.M.
INSTRUCTIONS 
1. Answer question one and any other three 

QUESTION ONE (30 MARKS)
a) Distinguish between the following terms as applied in probability theory
i) Equiprobable events and mutually exclusive events 			(3 marks) 
ii) Sample point and sample space 					(3 marks)
b) Fanaka Ltd has consistently been making losses and the firm management is analyzing its operating conditions, prices and costs and has developed the following total revenue and total cost functions
TR = 400q - 4q2 and
Tc = q2 + 10q + 30; where Q is the number of units produced and sold.
Required
i) What quantity should be sold so as to maximize profit		(4 marks) 
ii) What would be the price per unit at the profit maximization level 	(3 marks)
c) Pharmaco hospital is administering Covid-19 vaccines from three suppliers; Pfizer, Moderna and Janssen. The vaccine is administered based on the client's preference among the three suppliers. On a particular day the hospital administered vaccines from the three suppliers comprising of 15%, 50% and 35% from Pfizer, Moderna and Janssen respectively. Based on past experience 4% of Pfizer, 2% of Moderna and 6% of Janssen clients develop headache side effects a day after vaccination. 
Required:
i) A probability tree diagram presenting the joint probabilities 	(4 marks) 
ii)  Probability that a randomly vaccinated client developed some headache a day after vaccination								(3 marks) 
iii) The probability that administered vaccine was Pfizer given that the client developed some headache a day after vaccination 					(4 marks)

d) Use crammers rule to solve the following system of simultaneous equations
2x + 4y+2z = 10
3x-3y+z=18
-x+2y+2z = 0								(6 marks)

QUESTION TWO (20 MARKS)
a) Define the following concepts as applied in matrix theory
	i) Identity matrix
	(2 marks)

	ii) Null matrix
	(2 marks)

	iii) Singular matrix
	(2 marks)


b) A company in a certain region known as Kasmir has specialiased in production and sale of two products, Gold and Steel whose production is interdepedent. The products' unit of measurement is metric tonnes. Based on engineering analysis, to produce one unit of Gold output one would require 0.5 units of Gold itself and 0.4 units of Stell while producing a unit of Steel output would require 0.2 units of Gold and 0.2 units of steel itself. The company has received an external order of 1000 and 1200 metric tonnes of Gold and Steel respectively

Required:
i [image: ][image: ][image: ]Determine the matrix of technical coefficients 				(2 marks) 
ii Determine the gross production for each product so as to satisfy both the intermediate and the final demand 								(6 marks)
c) Discuss three types of environments in a contemporary decision making process (6 marks)

QUESTION THREE
a) Highlight any four areas of application of calculus in management of commercial enterprises.									(4 marks)
b) The total cost and total demand functions for a particular product are:
TC = q 2 + 10q + 30 and p = 400 — 4q where q is the quantity produced and sold.
	Determine:
	

	i) The total revenue function for the product
	(2 marks)

	ii) The profit function
	(2 marks)

	iii) The production level at which price would be maximum
	(4 marks)

	  iv) Price per unit at the maximum profit
	(3 marks)



c) Ushirika venture produce two type of commodities branded X and Y. The total cost of producing 40 units of X and 50 units of Y is sh. 2600 while that of producing 45 units of X and 48 units of Y is she 26610 Using matrix algebra determine the cost of producing
	a unit of X and that of Y	(5 marks)
QUESTION FOUR
a) ABC Itd is analysing its cost function and the technical team has established that average cost of a function in the firm could be modelled as;

AC = 400 — 2q +  where q is the the number of units produced
i Find the total cost function						(2 marks) 
ii Find the marginal cost function						(2 marks)
iii Determine the marginal cost when 50 units are produced		(2 marks)

b) Jack is evaluating on three products. P, Q and R, that he can supply in the market whose payoffs are as shown below under 3 states of nature Best, Most likely and Worst. 






Strategies/alternatives
	Conditions
	PRODUCT
P                                  Q	[image: ]
	

	Best possible
	1400	1420
	200

	Most likely
	1000                             1050
	1000

	Worst possible
	0                                    -300
	-760



Required:
Providing reasons in each case advise the management of the company on the most optimal product to supply based on the following criteria
	i) Maximax criterion
	(2 marks)

	ii) Laplace criterion of rationality
	(3 marks)

	iii) Hurwicz principle (
	(3 marks)

	iv) Savage principle
	(3 marks)


v) Expected Monetary Value (EMV) given that the probabilities of Best, most likely and Worst possible states of nature are 0.1, 04 and 0.5 respectively 		 (3 marks)
…………………………………………………………………………………………………..
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