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All objective test questions are awarded 2 marks each. Explanations follow for deriving
the answers to the objective test questions.

Question 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

The answer is A.

Workings

The total number of rejects from the 50 samples is 110.  Therefore, the mean is 2∙2 rejects
per sample.

Question 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

The answer is C.

Workings

100 (£1∙75 ÷ £1∙40) equals 100 x 1∙25 = 125
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Question 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

The answer is B.

Workings

From half way up the vertical axis of a cumulative frequency curve, read across to the curve,
then project down for the median.

Question 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

The answer is C.

Workings

If both P and Q are 10% larger than planned, then revenue will be 21% larger. (1∙1 x 1∙1 =
1∙21)

Question 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

The answer is B.

Workings

Telephone costs, excluding tax, equal £8,510∙64.  £8,510∙64 x 0∙4 x 0∙3 equals £1,021∙28.
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Question 1.6

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

The answer is A.

Workings

Squaring both sides gives Q2 = 
H

2CD
.  So HQ2 = 2CD.  Therefore H = 

2Q

2CD
.

Question 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

The answer is B.

Workings

Denoting the growth factor to be X and assuming the market size to start at 1, then X6 = 3.
So X = 1∙2009.  Therefore, the annual percentage growth rate is 20∙09%.
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Question 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)

The answer is B.

Workings

SRS often produces a representative sample, but not (necessarily) always.  Selection is
objective.

Question 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

The answer is C.

Workings

£100,000 x X4 = £50,000.  So X = 0∙8409.  £50,000 x 0∙8409 = £42,045.
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Question 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

The answer is C.

Workings

Since inflation has doubled, and the house bought for $75,000, tax is due on the “surplus”
over $150,000.  Thus, $100,000 x 40% = $40,000.

Question 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

      0                          Wages

Employees

                0                         Wages

C D
      Employees

          0      Wages

Employees

               0                       Wages

The answer is C.

Workings

The standard deviation measures variation along the X-axis or “sideways spread”.  Histogram
C is more spread out, with more weight at the extremes.
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Question 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%

The answer is B.

Workings

95mm is equivalent to 1 standard deviation below the mean of 100mm.  (This can also be

calculated via Z = 
σ

µ)( −X
 where Z = 

5

)10095( −
).  The area below Z = -1, from tables,

equals 0∙5 - 0∙3413 or 15.87%.

Question 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.

The answer is C.

Workings

Given n = 10 and R = -1, then 1 - 












−
Σ

)1(

6
2

2

nn

d
 = -1.  Thus, 2 = 

990

6 2dΣ
 and Σd2 = 330.
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Question 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

The answer is C.

Workings

From tables, with r = 11% and n = 10 years, the cumulative present value of £1 is 5∙889.
£100,000 ÷ 5∙889 = £16,981.

Question 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)

The answer is D.

Workings

All 3 statements are factually correct.  Annual sales = 200 each year.  The 4th quarter has the
highest quarterly sales each year.  The mean sales for Q2 (50) equal the mean quarterly sales
for 1997-99 (50).
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Question 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

The answer is D.

Workings

The method described is a typical example of a stratified sample.

Question 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 answer is A.

Workings

Solving the equations yields X = -1 and Y = +6.
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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.

Question 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)

The answer is D.

Workings

All three statements are correct.

Question 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

The answer is D.

Workings

None of the statements are justified.  The r-value of 0∙9 is “high”, not “low”.  81%, not 90%, of
the variation in weekly costs is due to output level.  Forecasts are likely to be reliable, not
unreliable.
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Question 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.

The answer is D.

Workings

The expected values for W, X and Y are 0∙475, 0∙425 and 0∙475 respectively.

Question 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

The answer is B.

Workings

(50 x 140) + (30 x 130) + (20 x 120) = 13,300.  13,300 ÷ 100 = 133.
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Question 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

The answer is A.

Workings

The median is the mean of the two “middle” numbers (n = 10).  If X = -5, then (20 + X) = 15,
which would make the median of the group to be 14∙5, not as given.

Question 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

The answer is A.

Workings

The correlation coefficient R cannot fall outside the range of -1 to +1, so R = -2 is impossible.
The variance is the square of the standard deviation and is therefore positive.  A regression
line can have a negative slope of any finite size.
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Question 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

The answer is B.

Workings

3-point moving totals would be 18, 22, 26, 30, 34, which change by a constant amount.
Therefore, the moving average would change by a constant amount.  Therefore, the 3-point
moving average is a straight line.

Question 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

The answer is B.

Workings

Probability (no error found) is 0∙2 x 0∙3 x 0∙4.
Probability (at least one error found) = 1 - Probability (no error found).
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Question 2 Financial Mathematics

It was required to calculate the net present value (NPV) of two machines and recommend,
with reasons, one for purchase. The internal rate of return (IRR) for the recommended
machine then had to be found and explained. Data was given for purchase prices, scrap
value and year-end net revenues.

Total marks = 25

Rationale

This question covers discounting, net present values, simple investment evaluation and the
internal rate of return. It aims to test whether candidates can apply the basic techniques in
this area to choose between alternative purchases and can find the actual rate of interest for
a particular "model". Learning outcomes addressed are:

•  Calculate the NPV of a project and use this to decide whether a project should be
undertaken, or to choose between mutually-exclusive projects.

•  Calculate and explain the IRR of a project.

Suggested Approach

•  Use a tabular layout for the NPV calculations.
•  For each machine, complete the tables with flows, discount factors and present values.
•  Sum the present values to get the ‘net present value’.
•  Recommend the machine with the larger NPV, including comments and assumptions.
•  For the IRR, choose a rate of interest that would give a (small-ish) negative value for the

NPV and calculate it.
•  The IRR can then be estimated via two rates of interest, one of which yields a (small)

positive NPV, the other a small negative value. [A less accurate estimate could be made
with two small plus, or minus, NPVs.]

•  State the meaning of the IRR.

Marking Guide Marks awarded

Use a tabular layout for the NPV calculations 1

For each machine, complete the tables with flows, discount factors and
present values 6

For each machine, sum the present values to get the ‘net present value’ 4

Recommend the machine with the larger NPV including comments and
assumptions 4

For the IRR, choose a rate of interest that would give a (small-ish)
negative value for the NPV and calculate it 4

The IRR can then be estimated via two rates of interest, one of which
yields a (small) positive NPV, the other a small negative value 4

State the meaning of the IRR 2
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Examiner’s Comments

•  Although the calculations of ‘net present values’ were quite well done by many
candidates, large numbers confused positive and negative cash flows.

•  The scrap values were often mishandled or ignored.
•  The timings of the cash flows were often ‘out’ by one period.
•  The weaker answers often omitted part (c) on the estimation of the internal rate of return.
•  Simple arithmetic errors in the calculations were made frequently.
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Question 3 Forecasting from a time series

It was required to plot a time series graph of sales against time, forecast sales for the next
three quarters and comment on the meaning of the sales data.

Total marks = 25

Rationale

This question is about time series analysis.  In particular, it aims to test whether candidates
can plot and interpret a simple time series graph, provide a sales forecast for seasonal data
and pinpoint key pieces of information from data.  Learning outcomes addressed are:

•  Prepare a time series graph and identify trends and patterns.
•  Identify the components of a time series model.
•  Calculate a forecast of the actual value using either the additive or the multiplicative

model.
•  Explain the reliability of any forecasts made.

Suggested Approach

•  Plot sales (vertically) against time, including the trend.
•  Label the axes, etc. and include heading and source.
•  For the trend, use the linear equation given. For the three forecasts, apply the seasonal

factors to the trend by multiplying.
•  State that the forecasts are reliable and why.
•  For the interpretation, study the graph first. Include the obvious fact that the trend in sales

is steadily downward and that those sales will hit zero next year. Comment on the size
and nature of the quarterly trend change and the seasonal variation. Explain, with
examples, how reliable the forecasting model is.

Marking Guide Marks awarded

Plot sales (vertically) against time, including the trend 5

Label the axes, etc. and include heading and source 5

For the trend, use the linear equation given. For the three forecasts,
apply the seasonal factors to the trend by multiplying 6

State that the forecasts are reliable and why 2

For the interpretation, study the graph first. Include the obvious fact
that the trend in sales is steadily downward and that those sales will hit
zero next year. Comment on the size and nature of the quarterly trend
change and the seasonal variation. Explain, with examples, how
reliable the forecasting model is 7
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Examiner’s Comments

•  Most candidates did not know the ‘multiplicative method’ for forecasting, which is widely
practised in business.

•  Most candidates ignored the trend information given in the question, and just calculated
their own moving averages – regardless of the requirements of the question.

•  Many graphs were untidy and unclear.
•  A lot of the comments about the reliability of the forecasts were naïve, usually saying that

they were “bound to be very unreliable because they are extrapolations.”
•  Most of the interpretations in part (c) failed to include the obvious comment that the trend

in sales was sharply downward, resulting in near-zero sales in the near future.
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Question 4 Contribution table

Given a frequency table of demand, data on costs of production and selling prices, it was
required to produce a 5 x 5 contribution table for various combinations of demand and
production level.

Total marks = 25

Rationale

This question aims to test whether candidates can produce a 5 x 5 contribution table from
sales and production data, and use expected values to make a business decision.  The
"communication" aspect of the answer is also tested, to see how far the method is understood
and how far that method can be explained in plain English.  Learning outcomes addressed
are:

•  Calculate answers to appropriate significant figures or decimal places.
•  Calculate a simple probability.
•  Calculate and explain an expected value.
•  Demonstrate the use of expected values to make decisions
•  Explain the limitations of expected values.

Suggested Approach

•  Set up a blank 5 x 5 contribution table.
•  Derive probabilities from the table of data given.
•  Calculate the contributions, minimising the amount of work by recognising the patterns

developing.
•  To find the expected contribution for a production level, multiply the individual

probabilities by the individual contributions. As there are 5 production levels, there are 5
expected contributions.

•  Select the highest expected contribution for the recommended policy, drawing attention to
its ‘sensitivity’ and to its strengths and weaknesses.

Marking Guide Marks awarded

Set up a blank 5 x 5 contribution table 2

Derive probabilities from the table of data given 3

Calculate the contributions, minimising the amount of work by
recognising the patterns developing 10

To find the expected contribution for a production level, multiply the
individual probabilities by the individual contributions. As there are 5
production levels, there are 5 expected contributions 5

Select the highest expected contribution for the recommended policy,
drawing attention to its ‘sensitivity’ and to its strengths and
weaknesses 5
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Examiner’s Comments

This was the least popular question in Section B. This surprised the examiner because a
similar question had been set at Stage 1 (CQM) under the previous syllabus recently.

•  Most answers did not contain a 5 x 5 contribution table for each production/demand
combination, as required by the question.

•  A lot of candidates used ‘general knowledge’ to answer this question, rather than specific
knowledge about probability and expected values.

•  Others treated the data as a frequency distribution, calculated the arithmetic mean and
the standard deviation and then stopped.

•  Some of the answers in part (b) contained recommended production levels that were
either impossible or impracticable.

•  Many answers contained strings of unconnected arithmetic calculations without
explanation.


	Which one of the following is always true?

