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Objective test questions are awarded 2 marks each. Explanations follow for answers to objective test questions involving
calculations.

Question 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%

The answer is C.

Workings

The value of (1∙01)12 = 1∙126825.  So a monthly increase of 1%, month on month, is equivalent to an annual increase of 12∙7%.

Question 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

The answer is D.

Workings

An annual income of £10,000 in perpetuity is achieved by an investment, now, of 
080

000,10£

⋅
, assuming a fixed annual rate of interest of

8%.  
080

000,10£

⋅
 = £125,000.

Question 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

The answer is B.

Workings

For ungrouped data, the median is the value of the middle item when the items are arranged in size order.  In this case, the 6th item is
the middle of 11 items.  In size order the hours worked are:

35, 35, 36, 36, 36, 37, 38, 40, 40, 42, 43
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Question 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)

The answer is D.

Workings

The lines Y = 2X + 4 and Y = 12 - 2X cross at one place, say (X,Y).  Subtracting the second equation from the first gives 0 = 4X - 8.  So
X equals 2.  And if X equals 2, Y equals 8.

Question 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.

The answer is D.

Workings

The sample described has a random starter (29) followed by equal intervals of 100. This is characteristic of systematic sampling.

Question 1.6

The following formula is used in loan calculations:

R = 
1)B(N

2PC

+

When the formula is rearranged, with N in terms of the other letters, N is equal to

A
RB

2PC
 – 1 B

RB

1 - 2PC
C 2PC – 1 D none of these

The answer is A.

Workings

Given R = 
1)B(N

2PC

+
.  By cross-multiplying, RB(N + 1) = 2PC.  So RBN + RB = 2PC and RBN = 2PC - RB.  Dividing everything by RB

produces N = 1
RB

2PC
− .
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Question 1.7

The formula 
11

1

⋅
 S2 ÷ 







⋅
−

11

1
1  simplifies to

A
11

2
S

⋅ B 2S C
11

2
S10

⋅ D 10 2S

The answer is D.

Workings

(S2/1∙1) / [1 - (1/1∙1)] equals S2/1∙1 / [(1∙1 - 1)/1∙1], which simplifies to S2/1∙1 / (0∙1/1∙1).
The last expression can be written as S2/1∙1 x 1∙1/0∙1.  Cancelling the 1∙1 terms leaves S2/0∙1 which equals 10S2.

Question 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.

The answer is A.

Workings

The expected value of weekly demand is the mean value.  In 50 weeks the total number of demands for cars (∑FX) was 100, so that
the mean demand was 2∙0 per week.

Question 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

The answer is C.

Workings

The units in the cost equation are in thousands. Substituting Q = 3 into C = 6 + 0∙5Q produces C = 7∙5. Therefore the cost of sales for
3,000 units is £7,500∙00.
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Question 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.

The answer is B.

Workings

A correlation coefficient of -1 indicates perfect negative correlation.

Question 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%

The answer is D.

Workings

Using Z = (X – µ)/σ, gives Z = (285 – 300)/10.  So Z = –1∙5.
From CIMA tables, the area left of Z = -1∙5 is 0∙5 - 0∙4332.  This is 0∙0668 or about 7%.
Thus, the percentage of items longer than 285mm is approximately 93%.

Question 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

The answer is A.

Workings

£20,000 x (0∙78)3 = £9,491.  £20,000 x (0∙82)3 = £11,027
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Question 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

The answer is D.

Workings

Since TC are less than or equal to $100, TC ≤≤≤≤ $100
Since revenue is a minimum of £120, R ≥≥≥≥ $120
Also, since R is larger than TC, R > TC.

Question 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

The answer is C.

Workings

Since n = 10 and r = 8%, the relevant cumulative discount factor from the Tables included with the question paper is 6∙710.  $50,000 x
6∙710 = $335,500.

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

Question 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)

The answer is A.

Workings

Over 3 years inflation has increased by a factor of 210/180, which is 1∙167.
Over the same 3 years money wages have increased by a factor of 115/100, which is 1∙15.
Money wages have increased at an annual equivalent rate of 4∙767% approximately.
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Question 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%.

The answer is B.

Workings

From the data of 1.15, it is clear that “real wages” have declined (because inflation has increased faster than money wages) and by
about 1∙428%.  The last figure is found by comparing 115/210 with 100/180. (The former is about 1∙428% lower)

Question 1.17

If aX² + bX + c = 0, then X = 
a2

)ac4
2

b(b −±−
.

If X² – 2X – 24 = 0, then X equals

A
2

102 ±−
B

2

922 ±−
C

2

962 ± D
2

102 ±

The answer is D.

Workings

Into the formula for X, it is necessary to substitute a = 1, b = -2, and c = -24.

Thus, X = [2 ± √(-22 - 4*1* - 24)] / 2 .  This simplifies to [2 ± √(4 + 96)] / 2, which is 
2

102 ±
.

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%

Question 1.18

The trend value for Q1 sales (units) is

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

The answer is C.

Workings

Since the time series is based on a multiplicative model,

SALES = TREND x SEASONALITY

Thus for Q1, 1,600 = TREND x 0∙8.  Hence the trend value is 2,000 units.
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Question 1.19

The seasonal variation for Q4 in 2001 is

A –50% B 0% C +50% D none of these.

The answer is A.

Workings

The seasonal variations must balance out to zero over the year.  The three values given sum to +50%, so that the value for Q4 must be
-50%.

Question 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

The answer is A.

Workings

The forecast is given by the equation SALES = TREND x SEASONAL.  Using the same method as calculated in sub-question 1.18, the
trend values for Q2 and Q3 will be 2,200 and 2,400.  The trend value for Q4 will be 2,600. The forecast for Q4 will be 2,600 x 0∙5, which
is 1,300 units.

Question 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

The answer is C.

Workings

For a customer’s telephone call to be answered for the first time on their fifth attempt, means that the first four attempts have not been
answered.  Since the probability of any call being answered is 0∙2, the probability of a customer’s call not being answered is 0∙8.  So,
the chance of four unsuccessful calls followed by one successful call is (0∙8)4 * (0∙2).

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



Paper 3c – Business Mathematics (FBSM)
Post Exam Guide
November 2001 exam

© The Chartered Institute of Management Accountants 2002 Page 8

Question 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

The answer is A.

Workings

In total, there are 5,200 buyers of Brand X.  Of these, the number who are from the North and under 25 years of age is 400.  The
fraction 400/5,200 equals 0∙0769.

Question 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.

The answer is B.

Workings

The number of buyers from the West is 1,300 and the number of buyers “under 25” is 1,600.

There are 400 buyers who are both “under 25” and from the West.  Therefore the number of buyers who are from the West or “under
25” is 1,300 + 1,600 - 400, which is 2,500.  So the probability of randomly selecting a buyer who is from the West or “under 25” is
2,500/5,200, which is 0∙4808.

Question 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.

The answer is C.

Workings

It is known that a buyer is in the “under 25” group which contains 1,600 buyers.  Of these, 600 are from the South.  Thus, given the
condition of “under 25”, the probability that a buyer is from the South is 600/1,600, which is 0∙375.

Question 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.

The answer is A.

Workings

There are 5,200 buyers, 1,600 of whom are under 25 years of age.  The probability of selecting 2 buyers who are “under 25” is
(1,600/5,200) x (1,599/5,199).  This turns out to be about 0∙094634.

[This could also be found (approximately) by (1,600/5,200)2 which is 0∙094675.]
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Question 2

(a) (i) Draw on graph paper a scatter diagram of costs against output. [Do not draw in your “line of best fit”.]
(ii) Comment on your diagram.

(6 marks)
(2 marks)

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

(6 marks)
(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.
(ii) Discuss the reliability of your forecast.

(2 marks)
(3 marks)

Total marks = 25

Rationale

This question assesses candidates’ ability to plot a scatter diagram and to demonstrate the use of regression analysis between two
variables to find the line of best fit and to explain its meaning. Candidates are also required to explain the meaning of 100r2 (the
coefficient of determination).

Suggested Approach

Part (a)
•  Using the y-axis for costs and the x-axis for output, plot the ten data points. Use about ¾ of a page, label each axis clearly and

give the graph a title and source.
•  Explain why the diagram displays high positive correlation.

Part (b)
•  Use the formula given to find the values of B, then A, for COSTS = A + (B*OUTPUT).
•  Handle the costs with care because they are given in units of £1,000.
•  Explain how A estimates the fixed costs of the factory and B the variable costs per unit.

Part (c)
•  Estimate the correlation coefficient as about 0∙9, 100r2 as 81% and state that the latter reflects the fact that 81% of the variance

in costs can be attributed to the level of production.

Part (d)
•  Forecasts costs by substituting X = 300 into the (calculated) equation of: Y = 5091 + 21∙2X.
•  Discuss the reliability of the forecast by referring to the value of r2, the value of x (300) being near to the middle of the data, the

size of the sample, etc.

Marking Guide Marks

Part (a)
Scatter diagram
Comment on diagram

6
2

Part (b)
Calculate the least-squares regression of costs on output and plot line on the diagram
Explain meaning of regression line

6
3

Part (c)
Estimate correlation coefficient and explain its meaning 3

Part (d)
Forecast of costs and explanation of reliability of forecasts made 5

Examiner’s Comments

There were many good answers, but a large number of the weaker candidates calculated the sums of costs and output, and so on,
when these were given already.
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Common Errors

Part (a)
•  Many scatter diagrams were very untidy, with no title, no labels on the axes and incorrect scales.
•  A large number plotted output v costs, instead of costs v output.
•  Some drew a flat oval-shaped ring around the points, which spoilt an otherwise accurate diagram.
•  Many diagrams were either too small or too large. (A useful guide is to use about 2/3 to 3/4 of a page of graph paper.)

Part (b)
•  There was a lot of mis-use of the (given) formulae [for example, some used (∑X)2 instead of (∑X2).]
•  A lot failed to plot their regression line on the graph.
•  Many explanations of the meaning of the line were in general terms, rather than a specific interpretation. Negative values were

often just ignored!

Part (c)
•  Many candidates calculated a correlation coefficient, whereas the instructions explicitly stated “Do not calculate the value of r.”

There were a lot of explanations of the general meaning of r, which had no bearing on the question.

Part (d)
•  Many said that because a forecast of costs for a future month was required, that this was an extrapolation. (Untrue). Many

omitted a discussion of ‘reliability’, while others answered in absolute terms, for example, interpolation is good, extrapolation is
bad.
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Question 3

(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 marks = 25

Rationale

This question tests candidates’ ability to summarise and analyse data.

Suggested Approach

Part (a)
•  Appreciate that the range of the data is 0 calls to 34 calls; therefore 7 class intervals of equal width would be 0 – 4, 5 – 9, 10 –

14, 15 – 19, 20 – 24, 25 – 29 and 30 – 34. Tabulate the raw data using some systematic method, for example a tally system.

Part (b)
•  For the ogive, form a cumulative frequency of days, that is 0 < 5, 5 < 10, 10 < 15, and so on. Plot the cumulative frequency of

days on the y-axis, against the number of phone calls each day on the x-axis. Mark in the positions of the first quartile, the
median and the third quartile.

Part (c)
•  Read off the values of Q1, median and Q3 on the x-axis and explain their meaning.

Part (d)
•  Estimate the cost of the Help Line by finding the total number of calls in the 50-day period, then ‘gross up’ to the 300-day year,

and multiply by £5 per call to get the total annual cost.
•  Discuss the reliability of the answer by referring to the size of the sample, its representativeness (the question states that the

50-day sample is typical), the variation in the data, and so on.

Marking Guide Marks

Part (a)
Tabulate data as a frequency distribution 7

Part (b)
Plot ogive and clearly label positions of medians and quartiles 8

Part (c)
Estimate values of medians and quartiles and explain their meanings 6

Part (d)
Calculate estimate of annual cost of Help Line and comment on reliability of estimate 4

Examiner’s Comments

Many good (arithmetic) answers were spoiled by inadequate explanations.
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Common Errors

Part (a)
•  Not using seven intervals.
•  Using unequal groups, for example, 0–5, 6–10, 11–15, 16–20, and so on.

Part (b)
•  Plotting a frequency polygon instead of an ogive, that is, not cumulating the frequency.
•  Switching the axes.
•  Mis-plotting the x-values by one unit.

Part (c)
•  The values of the median and the quartiles were often assumed to be their position on the graph.
•  Their meanings were often omitted or poorly explained.

Part (d)
•  The estimation of annual costs sometimes resulted in answers that violated common sense.
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Question 4

(a) (i) Calculate the size of the quarterly sum required for the Fund.
 (ii) Demonstrate simply why your answer is reasonable.

(8 marks)
(2 marks)

(b) (i) Calculate the net present value of each machine.
(ii) Recommend which machine should be purchased, and explain why.

(12 marks)
(3 marks)

Total marks = 25

Rationale

This question tests the financial mathematics element of the syllabus and requires candidates to make various calculations and to
explain their answers.

Suggested Approach

Part (a)
•  Use the PV formula given:  1/r [ 1 – (1 + r)-N ] , where r = 0∙025 and N = 12. This yields 10∙257765.
•  Calculate the present value of £0∙5 million by dividing £500,000 by (1∙025)12. This yields  £371,777∙94.
•  Divide £371,777∙94 by 10∙257765 to get the answer.
•  Alternatively, use S = A(RN – 1) / (R – 1), where S is £500,000 and A is the unknown amount.
•  Explain that the answer is ‘reasonable’ by calculating, for example, £500,000/12 and/or using ‘simple interest’ for crude

approximations.

Part (b)
•  Form two tables, one for each machine, with columns headed Year, Cash Flow, Discount Factor, and Present Value. Enter the

relevant values for cash flows given in the question, ensuring that the scrap values are included at Year 5.
•  Comment on the relative sizes, and signs, of the two net present values.

Marking Guide Marks

Part (a)
Calculate required sum and explain why answer is reasonable 10

Part (b)
Calculate net present value of each machine
Recommend which machine should be purchased and why

12
3

Examiner’s Comments

Given that the CIMA’s primary interests are in Management Accounting and Financial Accounting, the Examiner was surprised that
the straightforward question on Financial Mathematics should be the least popular question in Section B.

Common Errors

Part (a)
•  Dividing £500,000 by 1∙02512, then just leaving it or dividing by 12.
•  Treating the £500,000 required in three years from now as an investment of £500,000 available now.
•  Instead of justifying why their answer was reasonable, many simply described their method.

Part (b)
•  Omitting the scrap values, or not discounting them.
•  Ignoring the initial outlays, or getting their timing wrong.
•  Confusing positive cash flows with negative cash flows.
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