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(a)  Describe four types of sefs as used in sevth eory.
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{€)  Theaverage revenue and marginal cost function igs fa certain company are given by:

AR = &%a 15%
~and
%‘a.fa!C ~ o2 - 14X+ 180
Where: ,mgz s the average revenue (in Sh. million).
MC isth «mnﬁﬁfﬁﬁfh ost (in %i}u le.u?ﬁ“ lon).
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(d)  Market Intell; igence m:@h Limited @?@%@Ew a m“@mﬁ nine tmﬁbﬁg wa@\m*‘c s:L e ‘xﬁy trmac L?:Wt

m the amount % expenditure incurred by the households,

n

The results of %"ra study are as shown below:
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Monthly Income (Sh. <0007) BRI oy R R
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Expenditure (Sh.) 200 500 2,500 C@@
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(i)  The least &[iﬂi@?& f@@@m m’m relating the monthly *‘a@ and expenditure 'ELZ@ZJ,?W‘. by the

houscholds. Interpret your results.

(if) The expenditure incurred by a household whose monthly income is Sh.30,000.

\W marks)

(1 mark)

(Total: 20 ::c::ﬂf«s)
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QUESTION TWO

(2) Highlight four properties of a binomial experiment. (4 marks)
(bj Viwanda Limited is a company that operates in the printing industry. The company has a total of 30 machmes that
operate a 24 hour cycle. The probability of a machine breaking down on any given day is 0.015.
Required:
(i) The probability that exactly four machines break down in a given day, using poisson distribution. (3 marks)
(i) The probability that exactly four machines break down in a given day, using binomial distribution.(2 marks)
(i1} Comment on the results obtained in (b)(i) and (b)(ii) above. (2 marks)
(c) ABC Limited has recently developed a new product named “Exe”. The demand for “Exe” is expected to be low.
medium or high with probabilities of 0.25, 0.45 and 0.30 respectively.
The product is to be manufactured at small or large scale production with the following annual profit estimates:
Small scale production = Large scale production
Profit (Sh. million)  Probability Profit (Sh. million)  Probability
Demand iow 40 : 0.25 5 0.25
Medinm 140 0.45 90 0.45
High 180 0.30 280 0.30
Required:
Advise ABC Limited on the best course of action based on the following approaches
(1) Expected profit. (3 marks)
(i)  Minimising risk. : ~ : (6 marks)
(Fotal: 20 marks)
QUESTION THREE
(a) Miyangaza Limited deals in the production of electric bulbs. A random sampié of 10 electric bulbs produced by the
company yielded the following results on the lifetime of the bulbs:
Lifetime (hours) 4400 4800 3700 3960 5,500 4000 3.700 4,100 4000 5400
The hypothetical population mean ofthe lifetime of the electric bulbs is given as 4.000 hours.
Required:
Test at a 5 per cent level of significance, whether there is a significant difference between the sample mean and the
population mean. (8 marks)
(b) Green Fumniture Limited manufactures two models of plastic chairs, C; and Cs from plastic waste, using two

automated machines, X and Y. The following information relates to the producuon of the two medels of chairs for
the coming year:

(& C: .
Maximum sales (units) 8,000 12,000
Selling price (Sh.) 1,600 900
Machine time (hours): X 0.5 9.3 . L
Y 0.4 0.45

The maximum operating hours of machines X and Y are 3,400 and 3.840 respectively. The maximum quantity of
plastic waste available is 34,000 kilogrammes and each chair requires 4 kiloerammes of plastic waste. The
company purchases plastic waste at Sh.50 per kilogramme. Variable machine overheads are estimated to bé $h.250
and Sh.300 per machine hour for machines X and Y respectively. All chairs produced are expected to be sold
during the period. A computer generated print out of the lingar programming model is as given below:

i
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Objective function value 4,441,250,

Variable Value Reduced Objective All increase All decrease
values coefficient
€ 4250 0 555 26170 65.00
C 4,250 0 490 65.00 157.00
Constraints Value Shadow Right hand Allowable Allowable
Price side constraint increase decrease
Plastic waste 34,000 98.125 34,000 1,733.33 6,800
Machine X 3.400 325.000 © 3400 850.00 850
Machine Y 3,612.5 0 3,800 - 227.5
Required:
(i)  Formulate the mathematical model for the linear programming problem. (4 marks)
(i) The maximum contmibution of C; and Cs. | S = (2 marks)

{iii) Explain the effect on contribution of the availability of additional plastic waste and machine time. (2 marks)
{(iv)  Explain the sensitivity of the model to changes in contribution per unit of C; and C,. (2 marks)

(v)  The increase in contribution of Green Fumiture Limited assuming that the management overcemes the plastic

waste constraint. (2 marks)
i . (otal: 20 marks)
QUESTION FOUR —
(a) Outline five assumptions of game theory. (5 marks)
{b) The table below shows marks scored by 8 students in Mathematics and English subjects:
Student: 1 2 3 4 5 6 7 8
Marks scored in Mathematics: 31 36 44 28 56006 36 96
Marks scored in English: 56 46 66 46 36 26 46 76
Required:
The rank coefficient of correlation. Interpret your result. (5 marks)
{c) Pure Grain Society is considering the planting ‘of wheat on a piece of land it recently acquired.

The data below relate to the estimated selling prices, yield and cost of planting the wheat:

Selling price Probability Yield per acre (tonnme) Probability Cost per acre (Sh.“600”) Probahility
per tonne (Sh.*006”)

240 0.18 70 0.09 12,000 0.14

250 0.29 75 0.16 14,600 0.22

260 0.31 80 0.24 16,000 0.36

270 0.14 35 0.38 18,000 0.26

280 0.08 50 0.13 20,800 0.62

You are provided with the following random numbers;

Ba Wl 295, W 4e. BB 48 L T2 L 05 3 3

Required:
Using eight trials, simulate the average profit of Pure Grain Society. (10 marks)
' (Total: 20 marks)
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"@’é}ftat;:im”@ The tasks of the building project have been

uﬁﬁ Limited has been awarded a
analysed as follows:

Activity  Preceding  Duraon  Totalcost
L (i) (Sh. u_‘iﬁ@“,}ﬁ*

A - 8
B = 0
(G A 3
D A s
i €, 9
H D E 4
I G H 3
The overhead costs of the proje aye 10 Sh.5 millien per month.

@ e ﬁm;@; ma@m _ e s , (5 marks)

() The minimumcost of the project. s 1 i el (2 marks)

(i) iiij%fé Limited has been off r@“ﬁ"ﬂﬁ@azﬁ*@fﬁ if they mﬁg@q‘f‘@aﬁﬁ@\ﬁw  a period of

20 m % or less. %@bﬁ@ Lza,@*gnm ﬁ:w&ﬁ%ﬁ}@ mﬂ "’*}fmﬁﬁ@) I‘@@m‘@mﬁ é”ﬁ*‘ respective
total @ﬁﬁ%

Activity @nmﬁf@m  Totalcost i
(months)  (Sh.million) e

A 6 M@
D s Bt 5_«5
H 7 95

Determine whether of not Ujenzi Limited should accept the bors offer. (4 marks)
(Total: 20 marks)
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cuny. prob
ane-tail

€50
0.50
1.00

(& ]
0.25
Q.50

%95

0.05
0.10
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0.025
9.05

1 g9
0.01
0.02

€ 955 1 959 fass"s;

0.005 0.001 0.0005]|

0.000
0.000
0.000
(.000

0.000
0.000
0.000

0:000
0.000

0.000

1.000
0.816
0.765
0.741

0.694
0892

0.881
0679
0.678
0.877

.
80%

6.314
2.920
2.353
2132
015

1.660

90%

12.71
4.303
3182
2.776

2.074
2.069

1.990
1 .984_

7l i

_95%

31.82
6.965
4.541
3.747

LB

508
2500

2390
2374
2364

6366 31831 ©36.62
9.925 22397 31599
5841 10215 12.924

2819
2.8

2.704 ¢

2660 32  3.460
2639 3195 3418
2626 3174  3.390
2581 3.300

Confidence Level
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