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The audio-visual department of a large retail organisation has carried
out research into the growth of the DVD market with a view to
predicting future trends.

Chart 1 shows the number of titles available in the UK in DVD format
between the end of December 1998 and December 2001.

Chart 1

Based on this data, quadratic, linear and exponential models are
proposed to forecast DVD title availability in the future.

a  Discuss the suitability of these three proposals and recommend, with
justification, which model the large retail organisation should use for
predicting future trends.

4 marks
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Chart 2 shows the number of DVD and VHS format videos sold from 1998 to
2002 in the UK.

Chart 2

Source: BVA Yearbook 2002

b Use the data in Chart 2 to describe, and quantify, the changes that
have occurred in retail video consumer sales. Without further analysis,
make some initial predictions about general trends in sales which the

organisation might expect in the future.
3 marks
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The table below shows data relating to the sales of DVD players from 1998
to 2002.

c  The retail organisation is interested in the ratio of cumulative sales of
DVD format videos to cumulative sales of DVD players. What does this
ratio represent and how is it changing?

3 marks

Total 10 marks

Please go on to the next page
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The Snow-Bird Hospital is a small emergency-orientated facility located in a
popular ski resort in northern Michigan. They wish to reduce the time spent
moving patients between departments by rearranging the location of the
different hospital functions within the current layout.

The only restriction is that the Initial Processing/Discharge room stays in
its current position; otherwise all the departments can be moved.

A simplified version of the layout is shown below with the current
arrangement of departments.

Each room is 5 metres by 5 metres with a door in the middle of the wall
facing the corridor. The corridor is 3 metres wide. All patients enter and
leave through the main entrance in room 1.
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The movements of the first 200 patients seen by the hospital in one month
are monitored. The number of patient trips (fo the nearest 10) between
departments is given in the table below:

a  Estimate the average distance covered by these patients moving
between departments. State any assumptions made.
3 marks

b Develop, apply and evaluate a strategy to rearrange the location of
departments in order to reduce patient movement between the
departments. You should:

e Outline the strategy, justifying your choice of method
e  Demonstrate how you applied it
e  Present your solution
e  Evaluate your strategy by calculation
e  Discuss how your model could be refined
6 marks

Total 9 marks
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A chain letter starts with the following:

I was amazed when | saw how much money came flooding through my
letterbox... | turned £10 into £47540 within the first 60 days of operating this
business plan. If you decide to take action on the following instructions, | will
personally guarantee that you will enjoy a similar return.

The letter contains a list of six names and addresses, numbered 1 to 6 and the
following instructions:

1. Send a £10 gift to the first name on the list.

2. Delete the first name, move all names up the list and add yours at number 6.

3. Photocopy 200 copies of the letter and your new list of six names and
addresses (with your name at number 6) and send them to 200 people of your
choice.

The letter states that only 2% of people will respond to this type of letter, but
that this will be a sufficient number to secure the personally guaranteed return.

a  Evaluate the claim made by the letter assuming that the instructions are
followed, and that 2% of people respond to their letters. Comment on these
assumptions.

4 marks

The world population was approximately 6.3 x 10° in 2003.

b Many chain letter schemes similar to this are illegal to protect people from
losing money. Explain and demonstrate why the returns from schemes such
as this cannot be sustainable.

2 marks

Total 6 marks
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A small business offers a lawn mowing service and needs to buy a new petrol
driven mower. The three mowers being considered are listed in the following
table, taken from a supplier's website.

a  Using the information in the table, select the two mowers from the table
which appear o offer the best value for money, justifying your choice.

1 mark

It has been suggested that, assuming the mower is operated at an average
speed of 3 kilometres per hour, the time taken to cut a rectangular lawn
measuring X metres by Y metres can be estimated by the formula:

where T = time in minutes and
W = blade width of the mower in centimetres

b Critically reflect on the suitability of this formula, and make and justify a

suggestion for refining the formula.
3 marks
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When deciding on which mower to purchase the small business also needs to
consider the following costs:
e the lawnmower operative is paid £5 per hour
e servicing of each mower (new blades, lubrication etc) costing £30 is
required after every 100 hours of use and
e fuel costs approximately 80 pence per litre.

¢ Investigate which of the fwo mowers selected in part a would be the best
buy for the small business, taking into account the additional information
above. Justify your recommendation and state any assumptions made.
Without further calculation, state with a reason, whether the mower
rejected in part a would be worth reconsidering.

6 marks

Total 10 marks

Please go on to the next page
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The accompanying source document (entitled 'English Hospitals') is a copy of
the A-Z Guide to how the 174 NHS Trusts in England compare, published in
the Sunday Times.

"Whether a patient lives or dies is a crucial performance indicator by which
a hospital can be judged.....However, comparing hospitals on the number of
patients who die is not straightforward and must be approached with
extreme caution.”

Source: Sir Brian Jarman, Sunday Times, Jan 2001

One of the measures used to compare the Trusts is calculated mortality
indices. The mortality index is based on published death rates of patients in
the hospitals, adjusted to make allowance for those patient factors that
have a significant effect on death rates. A hospital that has exactly the
national average number of deaths after taking into account the allowance
would have a mortality index of 100. A higher figure indicates a higher
number of deaths than would have been expected.

a Comment on the benefits, or otherwise, of using mortality indices as a
measure of hospital performance compared with the use of raw data such
as published death rates.

2 marks
b Assess the A-Z Guide to English Hospitals in terms of
e The usefulness of the data for members of the general public
e The presentation of the data
2 marks
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Table 1 is an extract from the A-Z Guide to English Hospitals, showing data
relating to the NHS Trusts in Trent region.

Table 1 Extract from A-Z Guide to English Hospitals

TRENT NHS REGION

The following assertion has been made:

'The relative number of doctors in a hospital is a predictor of mortality index '

c

Investigate the accuracy of this statement using the data in Table 1,
supporting your answer with a suitable graphical illustration. Find an
algebraic model relating the number of doctors to the mortality index.
Explain what the model shows about the relationship, and discuss its
limitations.

5 marks

Discuss the validity of using the sample of data given in Table 1 in order to
investigate the claim. Recommend an alternative method which could be
used fo obtain a suitable sample of the 174 Trusts listed in the A-Z Guide
to English Hospitals, justifying your choice of method.
2 marks
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Table 2 presents alternative data for Scotland.

Table 2 SCOTLAND: Number of doctors and nurses per 100 beds and
Mortality rates in the regions covered by the health authorities.
(Mortality rate is number of deaths per 1000 population).

Based on the data in Table 2, a Member of the Scottish Parliament (MSP)
stated that:

Press reports showing that Argyll and Clyde hospitals which are used by the
majority of patients in my constituency had the lowest numbers of doctors and
nurses in the whole of Scotland has caused great concern in the communities
they serve..... (The First Minister) has agreed to look into my concerns and come
back with answers, which will hopefully reassure my constituents that we are

getting the healthcare in Argyll that is equal to the rest of Scotland.’
Source: George Lyon MSP News Release Jan 2001

e  Assess and evaluate the concerns of the MSP, using the data given in Table
2 to justify your comments. Suggest further information which should be

researched in order to address his concerns more fully.
4 marks

Total 15 marks

End of test
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Source booklet

English Hospitals
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