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INSTRUCTIONS TO CANDIDATES

Read this page before you look at the questions

You are allowed TWO hours to answer this question paper.

Ensure that there is graph paper on your desk.

Answer the ONE question in section A (this has 25 sub-questions).

Answer TWO questions ONLY from section B.

Maths Tables and Formulae are provided elsewhere on the website, but were included within
the printed question paper.

Write your examination number in the boxes provided on the front of the answer book.

Write FBSM on the line marked "Subject" on the front of the answer book.

Write your examination number on the special answer sheet for section A which is on page 3 of
this question paper booklet.
Detach the sheet from the booklet and insert it into your answer book before you hand this in.

Do NOT write your name or your student registration number anywhere on your answer book.

Tick the appropriate boxes on the front of the answer book to indicate which questions you have
answered.
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SECTION A — 50 MARKS

ANSWER ALL TWENTY-FIVE SUB-QUESTIONS – 2 MARKS EACH

Question One

1.1 The numbers of rejects from 50 samples of the same size is as follows:

Number of rejects in each sample: 0 1 2 3 4 5
Number of samples (frequency of rejects): 5 10 10 20 5 0

The arithmetic mean number of rejects per sample is

A 2∙2 B 2∙4 C 3 D 20

1.2 The unit price of Brand X in May 2000 and May 2001 was as follows:

Year 2000 2001
Unit price of Brand X £1∙40 £1∙75

The price relative for Brand X in May 2001, with base May 2000 = 100 is

A 80 B 120 C 125 D 135

1.3 On which ONE of the following graphics can the median readily be found without further
calculation?

A Bar chart

B Cumulative frequency curve

C Histogram

D Pie chart

1.4 A retailer buys a box of a product, which nominally contains Q units. The planned selling
price of each unit is £P. If both P and Q have been rounded to ± 10%, then the maximum
rounding error in total revenue is

A 10% B 20% C 21% D 0∙1Q x 0∙1P

Each of the sub-questions numbered from 1.1 to 1.25 inclusive, given below, has only ONE correct
answer.
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1.5 The telephone costs of a company last year were £10,000, including Value Added Tax
(VAT) at 17∙5%. It has been decided to allocate 60% of these telephone costs, excluding
VAT, to Central Administration and to allocate 30% of the remainder, excluding VAT, to
Finance.

The telephone costs (to the nearest £) to be allocated to Finance will be closest to

A £990 B £1,021 C £1,100 D £1,135

1.4 The formula Q =
H

2CD
is used in stock control.

When the formula is rearranged, with H as the subject, H equals

A
2Q

2CD
B

2Q

4CD
C

Q

2CD D
Q

2CD

1.7 A company’s market for computer supplies has trebled in value in exactly six years. The
annual equivalent percentage growth rate in this market is (to 2 decimal places) closest to

A 12∙25 B 20∙09 C 24∙57 D 33∙33

1.8 The following statements are often made about “simple random sampling”.

(i) It ensures a representative sample.
(ii) It eliminates selection bias.

Which one of the following is always true?

A (i) only B (ii) only C Both (i) and (ii) D Neither (i) nor (ii)

1.9 A machine was purchased for £100,000. Depreciation is calculated using the “reducing
balance method” (that is, a constant percentage is applied each year to the written down
value). In the last balance sheet, the net book value of the machine, exactly four years old,
was shown as £50,000.

In the next balance sheet the machine should be shown to have a net book value, rounded to the
nearest £100, closest to

A £37,500 B £40,000 C £42,000 D £43,500
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1.10 In a particular country, a tax at 40% is payable on any gains on house sales not due to
inflation. A house was purchased there for $75,000 and sold for $250,000. Over the same
period, the country’s house price (inflation) index rose from 120 to 240.

The tax (to the nearest $) payable on the house sale is

A $28,000 B $37,500 C $40,000 D $70,000

1.11 Each of the following diagrams shows a histogram of data with equal area. The vertical
and horizontal scales of each histogram are identical.

Which set of data (histogram) has the largest standard deviation?

A B

      Employees       Employees

   
0 Wages 0 Wages

C D

      Employees       Employees

0 Wages 0 Wages

1.12 The lengths of steel rods are Normally distributed with a mean of 100mm and a standard
deviation of 5mm.

The percentage of steel rods with a length of less than 95mm is closest to

A 5% B 16% C 20% D 34%

1.13 The calculation of a rank correlation coefficient [formula given in the Mathematical Tables
sheet 3 on page 19], shows that ten pairs of data are found to be perfectly negatively
correlated.

Therefore, the value of ∑d² equals

A zero B 165 C 330 D none of these.
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1.14 A £100,000 mortgage, with interest compounded at 11% each year, is to be repaid by 10
equal year-end payments of £X, the first being due one year after the mortgage was
contracted.

£X is closest to

A £16,111 B £16,273 C £16,981 D £25,937

1.15 The quarterly sales (units) of a company are given in the table below.

Year Q1 Q2 Q3 Q4

1997 13 52 56 79
1998 29 43 48 80
1999 24 55 46 75

Read the following statements.

(i) Annual sales are static.
(ii) The fourth quarter, Q4, has the highest quarterly sales in each of the three years.
(iii) The mean sales for the second quarter (Q2) equals the mean quarterly sales for the

whole period, 1997-99.

Which is true?

A (i) only B (i) and (ii) only C (ii) and (iii) only D (i), (ii) and (iii)

1.16 An accountant has to check a sample of invoices. The invoices are divided into three
groups, by value: “under £100”, “£100 – £500” and “over £500”. Samples are then
selected randomly from each group.

Which ONE of the following sampling methods is involved?

A cluster B multi-stage C quota D stratified

1.17 The equations of two straight lines are given below:

Y = 7 + X Y = 9 + 3X

These lines intersect where the (X, Y) co-ordinates are equal to

A (–1,6) B (1,6) C (1,8) D none of these

The following information is to be used for sub-questions 1.18 and 1.19

A scatter diagram shows the weekly total costs of production (£) in a certain factory plotted
against the weekly output (units).  A broadly linear pattern is evident, with r = 0∙9.  The
regression equation is

COSTS = 1,500 + (15 x OUTPUT).

Fifty data points have been included in the analysis, with output ranging from 100 units to 1,000
units. Output next week is planned to be 500 units.



FBSM 6 May 2001

1.18 Read the following statements about estimates.

(i) Weekly fixed costs are approximately £1,500.
(ii) Variable costs are approximately £15 per unit on average.
(iii) Next week’s production costs are likely to be about £9,000.

Which one of the following is true, all other things being equal?

A (i) and (ii) only B (i) and (iii) only C (ii) and (iii) only D (i), (ii) and (iii)

1.19 Read the following statements:

(i) There is very little correlation between weekly costs of production and production
level.

(ii) 90% of the variation in weekly costs is attributable to the amount produced.
(iii) Given the information, any forecast using the regression equation is likely to be very

unreliable.

Which one of the following is justified?

A (ii) only B (i) and (iii) only C (ii) and (iii) only D None of them

1.20 Three independent experts have estimated the probability of a company’s future annual
sales:

Sales High [£1m] Medium [£0∙5m] Low [£0∙25m]
Expert W 0∙2 0∙3 0∙5
Expert X 0∙1 0∙4 0∙5
Expert Y 0∙1 0∙6 0∙3

The highest expected value for the company’s estimated annual sales is given by

A W only. B X only. C Y only. D Both W and Y.

1.21 Details of an index number are given below:

Group Base Weight Index
Food & Drink 100   50 140
Travel & Leisure 100   30 130
Housing 100   20 120
All items 100 100 ??

The All items index number is closest to

A 130 B 133 C 135 D 146
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1.22 For the following set of ten numbers, the median is 15:

10 11 12 13 14 16 17 18 19 20+X

This statement is false if X equals

A –5 B –4 C –3 D –2

1.23 Which of the following could have a value of –2 (minus 2)?

(i) Correlation coefficient
(ii) Slope of a regression line
(iii) Variance

A (ii) only B (i) and (ii) only C (i) and (iii) only D (ii) and (iii) only

1.24 The following data represents a time series for the last seven days:

2 6 10 6 10 14 10

Which ONE of the following moving averages would result in a straight-line graph?

A 2-point B 3-point C 4-point D None of these.

1.25 Three people are carrying out independent functions during an internal audit. It is known
that in each of the three separate areas being investigated there is a serious error. From
past experience, it is estimated that the (independent) chances of the individuals finding
the serious error in their area are 0∙8, 0∙7 and 0∙6.

The probability that at least one of the serious errors will be found is

A (0∙8 x 0∙3 x 0∙4) + (0∙2 x 0∙7 x 0∙4) + (0∙2 x 0∙3 x 0∙6)

B 1 – (0∙2 x 0∙3 x 0∙4)

C 1 – (0∙8 x 0∙7 x 0∙6)

D none of the above.

Total = 50 marks
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SECTION B – 50 MARKS

ANSWER TWO QUESTIONS ONLY

Question Two

A Health and Fitness Centre has to buy one of two types of machine, A or B.  Machine A would
cost £200,000, half of which would be due on delivery, the remainder a year later.  Machine B
would cost £240,000, with payment due in the same way as for machine A.  Both machines last
for 6 years and have an expected scrap value of 10% of their original cost price.  Taking into
account operating costs and maintenance, machine A would produce year-end net operational
cash flows of £40,000 and machine B year-end net operational cash flows of £50,000.  In both
cases the relevant cost of capital is 10% each year.

Required:
(a) Calculate the net present value of each machine.

(11 marks)

(b) Recommend which machine should be bought, giving your reasons and assumptions.

(4 marks)

(c) Estimate the internal rate of return for your recommended machine, using a graph or
calculation, and state its meaning.

(10 marks)

(Total = 25 marks)
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Question Three

A retailer sells computer games.  Tabulated below are the unit sales of one of its games for the
last 13 quarters, together with the computer-generated trend equation and average seasonal
variations.  For planning purposes, forecasts of sales are required for the remaining three
quarters of this year.  (The brand was introduced in 1997.)

Sales Q1 Q2 Q3 Q4

1998 105 95 150 250

1999 80 70 110 180

2000 50 50 70 110

2001 30

Trend equation: S = 180 – 10T

where S = sales units and
T = time period in quarters

[For example, T = 1 in Q1 of 1998, T = 2 in Q2 of 1998, T = 3 in Q3 of 1998 ….. T = 5 in Q1

of 1999 and so on.]

Q1 Q2 Q3 Q4Average seasonal variations for the years
1998 – 2001 -40% -40% 0 +80%

Required:
(a) Plot a time series graph of the unit sales, and include the trend on the same graph.

(10 marks)

(b) Forecast the unit sales for the second, third and fourth quarters of 2001, and comment on
the reliability of these forecasts.

(8 marks)

(c) Interpret the key factors in this game's unit sales, 1998 – 2001.

(7 marks)

(Total = 25 marks)
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Question Four

A bakery produces fresh cakes each day in anticipation of demand.  The variable costs of
production are £0∙20 per cake and the retail price is £0∙50 per cake.  The daily demand for
cakes over the last four months is shown in the table below.  At the end of each day, any
unsold cakes are sold to a local pig farmer for £0∙05 per cake.

Daily demand (number
of cakes)

1 – 39 40 – 79 80 – 119 120 – 159 160 – 199

Number of days 10 20 30 30 10

(For practical purposes, you may assume the midpoints of the class intervals to be 20, 60, 100,
140, 180.)

Required:
(a) Prepare a 5 x 5 contribution table for each production / demand combination and calculate

the expected contribution for each level of production.
(20 marks)

(b) Recommend, with reasons and comments, the most suitable production policy for the
bakery.

(5 marks)

(Total = 25 marks)

End of paper
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