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1.

SECTION A

(ANSWER NO MORE THAN 2 QUESTIONS)

ID Electronics produces two IPod Docks. A complex model, the Internet Radio
Plus Dock, IRPD, on which they make a unit profit of £30, and a much simple
version, the Sound Dock, SD which is worth £20 profit per unit.

Each IRPD requires half an hour in assembly time, 10 minutes of packaging time,
and 4 minutes of testing in quality control.

The SD involves only 12 minutes of assembly time per unit, and an equal
allocation of 10 minutes per dock for both packaging and testing.

A maximum weekly allocation of 40 hours of assembly time, 20 hours of
packaging time, and 16 hours and 40 minutes of testing time in quality control is
available in total for the two models.
ID has firm orders for 20 IRPDs per week, and 40 SDs per week.
Required:
a) Formulate ID’s problem as a linear programming problem to establish
output levels which will maximize their potential weekly profit.
(8 Marks)
b) Present the information in a graphical form, and make use of the diagram
to calculate and recommend the optimum solution to ID.
(10 Marks)

c) Calculate and explain the significance of the relevant shadow prices.
(7 Marks)

TOTAL 25 MARKS

PLEASE TURN THE PAGE...
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2. As a part of a significant production planning exercise, a manufacturing company
has attempted to predict their level of defective items produced at different levels
of output. The estimates given below are based upon the use of currently
available machinery with the available factory space.

Output Level Percentage of Output
(000s) Perfect
2 99
4 98
6 95
8 94
10 90
12 88
14 70

a) Calculate the Pearson product moment correlation coefficient,
between the percentage of the output which is perfect, and the output
levels at which the percentages were achieved.

Explain fully the meaning and significance of your result.
(8 Marks)

b) Calculate the least squares best regression line to fit the data, and draw a
graph of the scatter diagram with superimposed best line.

(9 Marks)
c) The company is interested in making predictions. Estimate the percentage
of output which would be likely to be perfect at planned future levels of:
i) 9000 units, and ii) 17000 units. Discuss the validity and reliability of
these predictions. Give a full explanation of the strengths, weaknesses,
and problems associated with the methods you use.
(8 Marks)

TOTAL 25 MARKS

PLEASE TURN THE PAGE...
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3. a) A financial advisor is consulted by a very large company about a potential

b)

investment for their pension scheme of £4.5 million in the futures market.
There exists the possibility of investing the sum for a period of 4 years, at a
choice of best rates which they can expect to receive of either 3.3%
compounded annually, or 3.2% compounded quarterly. Calculate both
prospective future values of the investment. Which would the advisor
recommend as the better option for the investment?

(8 marks)

A wealthy private client of the same financial advisor has met the flat rate
£50,000 minimum deposit conditions for a mortgage with the Property
National Bank. The client can also afford to make a monthly net repayment
on this mortgage of £820 and wishes to take out a 25 year repayment
mortgage with Property National who are offering a rate of 4.5% per annum.
The mortgage will be for the difference between the purchase price of any
new house, and the £50,000 deposit. What is the maximum price for the
range of houses that the advisor should tell the client he can afford to
purchase?

(9 marks)

The same private client is also seeking advice about the value of a new car
which he intends to purchase for £23000. If in the first four years the vehicle
is expected to depreciate by 16% per annum. What will the advisor tell his
client that the car will be worth at the end of this period? What would the
value be, if the advisor used the straight-line depreciation method?

(8 marks)

TOTAL 25 MARKS

PLEASE TURN THE PAGE...
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4. a)

b)

SECTION B

(ANSWER AT LEAST 2 QUESTIONS)

A manufacturing company bids for three future expansion projects. The
first is for a small new Factory Space for which the probability of
success is 50%. The second is described as Office Space with a
success probability of only 40%. The third is described as
Warehousing, with a 60% chance of a successful bid. Calculate with
full explanation . . .

i) the probability of succeeding with all 3 bids.
i) the probability of a single successful bid.

i) the probability of succeeding with exactly 2 bids.
(6 Marks)

In the same manufacturing company a well tried and tested process
has revealed the following characteristics. Each machine involved is
either correctly adjusted (88% of the time) or incorrectly adjusted.

If the machine is correctly adjusted it produces defective units of output
only 3% of the time, but if an incorrectly adjusted machine is allowed to
carry on producing output, 75% will be defective.

i) During a randomly selected machine production run, what is the
probability that a single randomly selected unit of output will be
defective? (You are advised to make use of tree diagram)

(8 Marks)

1)) When a randomly selected unit is defective, what is the
probability that it came from an incorrectly adjusted machine
which must be repaired?

(6 Marks)

iii) If a second unit is then selected at random and proves not to be
defective, using the most recent prior probabilities established in
b), what is the probability that this second unit was produced by
a correctly adjusted machine? (You are again advised to make
use of tree diagram)
(5 Marks)

TOTAL 25 MARKS

PLEASE TURN THE PAGE...
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5.

a)

b)

ii)

A large organisation has recently introduced a new telephone
exchange with multiple extensions for a very large staff. It is
established that an average of 1.4 callers daily are lost before reaching
the required extension.

Use the formula for the appropriate probability distribution to determine
the probability of a 100% successful day.
(4 Marks)

Use the formula for the appropriate probability distribution to determine

the probability of losing exactly five calls in a working week (assume a
5-day working week).

(4 Marks)

In general 85% of clients have been completely happy with this style of
telephone exchange. In a small sample of 7 recent customers who
have been asked for their views.

Use the formula for an appropriate probability distribution to determine
the probability that no clients are unhappy.
(4 Marks)

Use the formula for the appropriate probability distribution to find the
probability that three or more clients are unhappy.
(4 Marks)

The length of time taken to install new telephone exchanges in
organisations with over 1000 employees using telephones is highly
variable. One major company estimates such job times to be normally
distributed with a mean job time of 21 days and standard deviation of
3.5 days.

If this company guarantees installation inside 30 days, what
percentage of customers will be disappointed?
(3 Marks)

Inside how many days are the fastest 20% of jobs completed?
(3 Marks)

If the company was willing to risk disappointing as many as 2% of
customers, to what would it reduce the guarantee?
(3 Marks)

TOTAL 25 MARKS

PLEASE TURN THE PAGE...
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6.

A medium sized company has experienced a very rapid turnover of staff as it
has modernised its procedures over the five years from 2006 up to the
present time. The senior management are interested in a more numerical and
statistical analysis of the way in which the profile of the staff in terms of their
ages may have changed over the period. The statistics which have been
collected and calculated so far, from random samples of 100 members of staff
in 2006, and 100 current staff members, are made available below.

a)

AGES 2006 PROFILE| 2011 PROFILE
Under 25 6 24
25 and under 35 18 48
35 and under 45 56 16
45 and over 20 12
2006 2011
Mean 40|Mean
Standard Error 0.937|Standard Error
Median Median
Mode 40|Mode 308
Standard Deviation 9.374|Standard Deviation
Sample Variance 87.879|Sample Variance
Skewness 0.019|Skewness 0.928
Range 40|Range 40
Count 100|Count 100

Missing from the table above are the old and new Medians. Produce a
cumulative frequency graph with both years on one pair of axes. lllustrate
on the graph, and estimate from the graph, two Median ages. (You are
advised to adopt a minimum age of 15, and a maximum of 65 here in part
a) and in part b), below.) (9 marks)

b) Also missing from the table are the Mean, sample Standard Deviation,

Standard Error and sample Variance for 2011. Use the tabular method to
calculate the mean and SD from the 2011 sample. Make use of these
values, to calculate the 2011 Variance and Standard Error. (9 marks)

Produce a neat complete version of the table of comparative statistics
above, in your answer book. Make use of your CF Graph, and the full
range of statistics now available to you, to compare and contrast the
current staff age distribution, with that in 2006. (7 marks)

TOTAL 25 MARKS
END OF QUESTIONS

PLEASE TURN THE PAGE...



