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     MATHEMATICS FOR MANAGEMENT ASSIGNMENT FOR DISTANCE STUDENTS

     Part I: Multiple Choice Questions (5 x 1 = 5 Points)
The marketing department estimates that if the selling price of the new product is set at Br.40 per unit, sales will be 400 units per week. If the selling price is Br.20 per unit, sales will be 800 units per week. The production department estimates that variable costs will be Br.7.50 per unit and fixed costs Br.10, 000 per week. 

1. The cost equation is
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B. Br.10, 000 + Br.7.5x
C. Br.10, 000 - Br.7.5x
D. Br.10, 000 + Br.40
E. Br.10, 000 + Br.75x
2. 
3. The sales revenue equation is
A. 
B. 400 – 9
C. 1, 200 – 9
D. 60x – x2 /20
E. 60x – x2
4. 
5. The profit equation is
A. 
B. - x2 /20 + 52.5x – 10, 000
C. –x + 52.5 – 10, 000
D. x2 – 52.5x + 10, 000
E. x2 – 52.5x - 10, 000
6. 
7. How much would need to be invested today at 6% per annum to provide an annuity of Br.5, 000 per annum for ten years commencing in five years’ time?
A. 
B. Br.5,000
C. Br.19,000
D. Br.29,150
E. Br.39,420
8. 
9. A computer company plans to produce 30,000 computers next year. They will sell for Br. 700 each. The fixed cost of operation care Br. 5 million and total variable costs are Br. Br. 6 million. What is the break-even point?
A. 
B. 30,000
C. 20,000
D. 10,000
E. 40,000
F. 15,00
      Part I: Work Out the following Questions
10. A company can use two types of machine A and B, in a manufacturing plant. The number of operators required and the running cost per day are given as
	
	Cost per day
	Available operators
	Floor area ( m2)
	Profit per machine

	Machine A 
	6
	2
	2
	20

	Machine B
	3
	4
	2
	30

	Maximum available
	360
	280
	160
	





A. Write down the inequality constraints and the profit function. ( 1 point)
B. Graph the inequalities. From the graph determine the number of machines A and B which should be used to maximize profits. ( 1 point)
C. Confirm your answer in (B) algebraically. ( 1 point)

11. A gardener requires fertilizer to have a minimum of 80 units of nitrogen, 15 units of potassium and 10 units of iron. Two fertilizer mixes are available. Brand X contains 20, 2 and 1 units of the minerals while Brand Y contains 4, 1, 2 units of the minerals respectively. Brand X costs Br.18 per kg while brand Y costs Br.6 per kg.

A. Write down the inequality constraints and the equation of the cost function. ( 1 point)
B. Graph the inequality constraints. Hence determine the number of kg of each brand which provide the minimum mineral requirements at minimum cost. ( 1 point)
C. Confirm your answer in (B) algebraically. ( 1 point)


12. A distributor records the weekly sales of personal computers (PCs) in three retail outlets in different parts of the country. The cost price of each model is:

Table 1: Number of computers sold in each shop
	
	Pentium (basic)
	Pentium (extra)
	Pentium (latest)

	Shop A
	150
	320
	180

	Shop B
	170
	420
	190

	Shop C
	201
	63
	58



Table 2: Selling price of computers in each shop
	
	Pentium (basic)
	Pentium (extra)
	Pentium (latest)

	Shop A
	560
	750
	1580

	Shop B
	520
	690
	1390

	Shop C
	590
	720
	1780



A. Calculate the total weekly cost of computers to each shop. ( 1 point)
B. Calculate the total weekly revenue for each model for each shop. ( 1 point)
C. Calculate the total weekly profit for each shop. ( 1 point)
D. Which shop makes the greatest overall profit? ( 1 point)

13. The variable cost of the electric kettle manufactured by Fair Oak Domestic Appliances Ltd is Br. 4.  The company, which sells its kettles direct to retailers for Br. 10, expects its net profit for the year just ended to be Br. 270,000 after allowing for fixed costs of Br. 90,000.  Annual sales are 60,000 kettles per year.  The productive capacity of the company is under-utilised and the marketing manager suggests that a 10 per cent reduction in selling price will bring about a 25 per cent increase in sales.

A. What level of sales is necessary to break even? ( 1 point)
B. Calculate the sales revenue at this volume of sales. ( 1 point)
C. Calculate the sales revenue resulting from implementing the marketing manager’s proposal. ( 1 point)
D. As a result of the increased volume, by how much has revenue changed? ( 1 point)
E. As a result of the increased volume, by how much have costs changed? ( 1 point)
F. Should Fair Oak reduce their selling price by 10 per cent? ( 1 point)

14. A firm produces x tonnes of output at a total cost 
               C(X) = 1/10 x3 - 4 x2 + 20 x + 5
                Find; 
A. 
B. Average cost ( 1 point)
C. Average Variable Cost ( 1 point)
D. Average Fixed Cost ( 1 point)
E. Marginal Cost ( 1 point)
F. Marginal Average Cost. ( 1 point)

15. A marketing research team has just completed a survey of consumer buying habits with respect to three brands of coffee and has produced the following brand switch matrix for customer change in brands:
			Brand next purchased
                                                       A	        B	   C
Brand last purchased: 	      

A. Draw the state diagram for this Markov chain model. ( 1 point)
B. What is the probability that a customer who bought brand B this time will buy brand A two time periods from now? ( 1 point)
C. What percent of the customers who buy brand A this week will buy brand A three time periods from now? ( 1 point)
D. What percent of the customers who buy brand A this week will buy brand B three time periods from now? ( 1 point)
