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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, and is on pages 2 – 7).

Answer TWO questions ONLY from section B (these questions are on pages 8 – 10).

Maths Tables and Formulae were provided in the printed question paper and are available
elsewhere on the website.

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.  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 sales of a product increase at a rate of 1% each month, month on month, for a
year. This is equivalent to an annual percentage rate of expansion closest to

A 11∙3% B 12∙0% C 12∙7% D 13∙0%

1.2 An annual (year-end) income of £10,000 is required in perpetuity.  If there is a fixed
interest rate of 8% each year and administrative charges are ignored, the lump sum
investment necessary now is closest to

A £9,260 B £80,000 C £100,000 D £125,000

1.3 The numbers of hours worked last week by a company’s 11 employees were:

P Q R S T U V W X Y Z

35 36 36 36 40 38 40 37 35 42 43

The median number of hours worked last week was

A 36 B 37 C 38 D 39

1.4 The straight lines Y = 2X + 4 and Y = 12 – 2X intersect where (X,Y) equals

A (–2, 0) B (0,12) C (0,4) D (2,8)

1.5 A 1% random sample of mail order customers, each with a serial number, is to be
selected.  A random number between 00 and 99 is chosen, and turns out to be 29.
Customers with serial numbers 29, 129, 229, 329 and so on are then selected to be the
sample.

This type of sample is termed

A biased. B multi-stage. C quota. D systematic.

Each of the sub-questions numbered from 1.1 to 1.25 inclusive, given below, has only ONE
correct answer.
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1.6 The following formula is used in loan calculations:

R = 
1)B(N
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+

When the formula is rearranged, with N in terms of the other letters, N is equal to
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1.7 The formula 
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1.8 A garage has experienced the following regular weekly demand for its hire cars over the
last 50 weeks:

Weekly demand for hire cars: 0 1 2 3 4 5 or more

Number of weeks (frequency): 10 5 15 15 5 0

The expected value of weekly demand equals

A 2∙0 cars. B 2∙2 cars. C 2∙5 cars. D none of these.

1.9 In the equation C = 6 + 0∙5Q, C denotes the total cost of sales (in thousands of $) and Q
denotes the number of units sold (in thousands).

The total cost of sales for 3,000 units is therefore

A $1,506∙00 B $6,001∙50 C $7,500∙00 D $19,500∙00

1.10 The rank correlation coefficient between the ages and the scrap values of a certain type
of machine equals –1.

This value means that

A no correlation exists between the ages and the scrap values of these machines.

B perfect correlation exists.

C weak negative correlation exists.

D a calculation error has been made.
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1.11 The lengths of a very large batch of metal rods are Normally distributed with a mean
length of 300 millimetres and a standard deviation of 10 millimetres.

The percentage of the batch which is longer than 285 millimetres is closest to

A 43% B 57% C 84% D 93%

1.12 A $20,000 new car depreciates in value by 20% ± 2% each year (year-end).  (The car
depreciates by the “reducing balance method”, which means that a constant percentage
is applied each year to the written down value.)

Therefore, after 3 years, the car’s value is most accurately estimated by

A between $9,491 and $11,027

B $10,240 ±  $1,024

C $10,240 ± $205

D between $12,168 and $13,448

1.13 A trader’s weekly costs, TC, are less than or equal to $100.  Weekly revenue, R, is a
minimum of $120.

Which ONE of the following statements is true?

A TC < $100 and R > $120 and R > TC

B TC ≥ $100 and R ≤ $120 and TC > R

C TC ≤ $100 and R > $120 and R < TC

D TC ≤ $100 and R ≥ $120 and R > TC

1.14 A company has to repay a mortgage by making 10 year-end payments of $50,000.  The
compound interest rate is fixed at 8% each year.

Therefore, the size of the mortgage is closest to

A $266,750 B $307,250 C $335,500 D $356,900
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The next two sub-questions, 1.15 and 1.16 are based on the following data.

1998 1999 2000 2001

Weekly money wages index (1998 = 100) 100 105 110 115

Index of inflation (1990 = 100) 180 190 200 210

1.15 Read the following statements about the period 1998 to 2001:

(i) Inflation has increased by more than money wages.

(ii) Money wages have increased by 5% each year, year on year.

Which ONE of the following is true?

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

1.16 “Real wages” are money wages that have been adjusted for inflation, that is, “deflated”.
Over the period 1998 to 2001, real wages have (approximately)

A remained unchanged.

B decreased by 1∙43%.

C decreased by 1∙67%.

D increased by 1∙45%.

1.17 If aX² + bX + c = 0, then X = 
a2

)ac4b(b 2 −±−

If X² – 2X – 24 = 0, then X equals

A
2

102 ±−
B

2

922 ±−
C

2

962 ± D
2

102 ±
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The next three sub-questions, 1.18 – 1.20, are based on the following data.

A multiplicative time series model should be assumed.

Quarterly sales (units) of Brand X, 2001

Q1 Q2 Q3

Sales (units) 1,600 4,400 1,680

Seasonal variation –20% +100% –30%

1.18 The trend value for Q1 sales (units) is

A 1,280 B 1,920 C 2,000 D none of these.

1.19 The seasonal variation for Q4 in 2001 is

A –50% B 0% C +50% D none of these.

1.20 The forecast for the fourth quarter’s sales (units), Q4, in 2001, assuming the trend
pattern continues, is closest to

A 1,300 B 2,300 C 3,800 D 5,200

1.21 The staff in the Complaints Department of an airline are available to answer the
telephone at random times, which amount to 20% of the working day on average.

The probability that a customer’s call is answered for the first time, on their fifth attempt is

A (0∙2)5
B (0∙2)4 ∗  (0∙8) C (0∙8)4 ∗  (0∙2) D 1
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The next four sub-questions, 1.22 – 1.25, are based on the following table of data.

Mail order buyers of Brand X, classified by area and age (years)

Area  \  Age Under 25 25 – 44 45 – 64 65+

North 400 350 300 250
South 600 550 500 450
East 200 150 100   50
West 400 350 300 250

Totals 1,600 1,400 1,200 1,000

1.22 The probability that a randomly-selected Brand X buyer is from the North and under 25
years of age is (to 2 decimal places)

A 0∙08 B 0∙25 C 0∙31 D 0∙56

1.23 The probability that a randomly-selected Brand X buyer is from the West or under 25
years of age is (to 2 decimal places)

A 0∙08 B 0∙48 C 0∙56 D none of these.

1.24 The probability that a randomly-selected Brand X buyer, who is under 25 years of age,
is from the South is (to 3 decimal places)

A 0∙115 B 0∙286 C 0∙375 D none of these.

1.25 The probability that two randomly-selected Brand X buyers are both under 25 years of
age is (to 2 decimal places)

A 0∙09 B 0∙31 C 0∙62 D none of these.

(Total = 50 marks)
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SECTION B – 50 MARKS

ANSWER TWO QUESTIONS ONLY

Question Two

A factory's monthly production costs and output from a production line for circuit boards are as
follows:

Jan Feb Mar April May June July Aug Sept Oct

Output X (units) 200 150 400 450 50 500 150 350 100 250

Costs Y (£000) 10 9 12 14 5 16 10 14 6 10

∑X = 2,600 ∑Y = 106 ∑X² = 895,000 ∑Y² = 1,234 ∑XY = 32,200

Required:
(a) (i) Draw on graph paper a scatter diagram of costs against output.

[Do not draw in your "line of best fit".]
(6 marks)

(ii) Comment on your diagram.

(2 marks)

(b) (i) Calculate the least-squares regression of costs on output and plot this line on the
diagram.

(6 marks)

(ii) Explain the meaning of your regression line.

(3 marks)

(c) Estimate approximate values for the correlation coefficient, and r-squared, and explain their
meanings.
[Do not calculate the value of r.]

(3 marks)

(d) The planned output of the factory for November is 300 circuit boards.

(i) Forecast the costs for November.

(2 marks)

(ii) Discuss the reliability of your forecast.

(3 marks)

(Total = 25 marks)
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Question Three

The Technical Support department of a software company has received the following number of
telephone enquiries each day to its Help Line over the last (typical) fifty days:

15 7 11 25 9 23 8 19 12 27

8 13 2 14 16 20 8 11 8 19

13 34 6 18 26 6 14 17 12 6

9 5 21 7 18 11 3 33 0 14

24 9 18 29 9 20 7 5 9 22

Required:
(a) Tabulate these data as a frequency distribution, using seven class intervals of equal width.

(7 marks)

(b) Plot an ogive (a "less than" cumulative frequency curve) for your distribution on graph
paper, and clearly label the positions (locations) of the median and the quartiles.

(8 marks)

(c) From the graph, estimate the numerical values of the median and the quartiles in (b) and
briefly explain their meaning.

(6 marks)

(d) The cost of the Help Line service to the Technical Support department is £5 each call.
Assume there are 300 working days in the year.
Calculate an estimate of the annual cost of the Help Line, and comment on the reliability of
your estimate.

(4 marks)

(Total = 25 marks)
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Question Four

(a) A company needs to have a cash balance of £500,000 in exactly three years from now.  It
plans to achieve this by putting 12 equal quarterly sums into a Fund.  The first sum will be
deposited in three months from now.  The Fund attracts compound interest of 2∙5% each
quarter.

[Formulae are provided on page 19.]

Required:
(i) Calculate the size of the quarterly sum required for the Fund.

(8 marks)

(ii) Demonstrate simply why your answer is reasonable.
(2 marks)

(b) A company is considering the purchase of one of two machines, A or B, for £180,000.  The
terms of payment for each machine are £90,000 on delivery and £90,000 a year later.  The
machines are expected to produce year-end net cash flows as follows:

Time (end of year) 1 2 3 4 5

Net cash flow of A (£000) 60 50 40 30 20

Net cash flow of B (£000) 40 40 40 40 40

At the end of year 5, either machine would be sold for £20,000.  The annual cost of capital
is 9% for each year.

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

(12 marks)

(ii) Recommend which machine should be purchased, and explain why.
(3 marks)

(Total = 25 marks)

End of paper
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