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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates.

The reports will include a general commentary on candidates’ performance, identify technical aspects
examined in the questions and highlight good performance and where performance could be improved.
A selection of candidate answers is also provided. The reports will also explain aspects which caused
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination
technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from OCR.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).
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Paper 2 series overview

H640/02 is the second of three compulsory components in the A Level assessment. It contributes 36.4%
of the total A Level and assesses content from pure mathematics and statistics.

Candidates are expected to have studied statistics using the Large Data Set and to have routinely used
spreadsheets, graphing and statistical software when studying this course. They are expected to be able

to extract information from software output such as a table of statistics generated when conducting a
hypothesis test.

To do well in this component, candidates need to be familiar with the command words detailed in the

specification and to use their calculators efficiently in a variety of contexts, such as calculating binomial
probabilities or using the inverse Normal function. When interpreting statistical diagrams and tables, they
need to make sure their comments relate to the question asked, and to support these comments with
numerical arguments where appropriate.

Candidates who did well on this paper

generally:

Candidates who did less well on this paper
generally:

understood the need to present sufficient
working when completing a ‘Detailed
reasoning’ question

understood that a request to ‘Determine’
entails providing some justification for their
answer

made efficient and appropriate use of their
calculators

understood how to extract, process, analyse
and make inferences from graphs, tables and
software output

were familiar with the pre-release material and
were able to apply their understanding in a
variety of contexts

expressed their solutions clearly and concisely
using correct mathematical notation.

showed insufficient working when completing
their answers to a ‘Detailed reasoning’
question

did not provide any justification for their
answers when faced with a request to
‘Determine’

did not always understand when an answer
derived from their calculator was clearly wrong
— for example, presenting a probability greater
than 1 as a final answer

were not able to extract the relevant
information from graphs, tables and software
output provided in the stem of a question

did not appear to be familiar with the
pre-release material

did not express their solutions well, making
errors with notation of various sorts

did not set their work out in a clear and orderly
way; in some cases very unclear presentation
made it virtually impossible for examiners to
read the response, particularly in the cases
where a sentence or two of explanation was
requested.

OCR support

Full details of the command words used on questions can be found in section 2d of the
specification. A summary poster and student A4 version can be found on Teach Cambridge.
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Section A overview

The questions in Section A are designed to be fairly routine procedural and many of the higher scoring
candidates earned close to full marks in this section. There is a steady gradient of difficulty through the
section, but most candidates could expect to earn at least half marks in this section.

Question 1

1 Determine the sum of the infinite geometric series 9—3+1 —5+5+... [3]

Candidates who did well in this question successfully used the formula for the sum of an infinite
geometric progression with a = 9 and r = -4 to obtain the correct answer.

Candidates who did less well worked with r = 74 or simply wrote down the correct answer, showing no
working.

Candidates who did not do well worked with r=-3 or + 3.

A small number of candidates did not work with the appropriate formula at all, and nearly always did not
earn any marks.

Question 2 (a) and (b)

2 The equation of a circle 15
¥ —12x+y* +8y+3 = 0.

(a) Find the radius of the circle. [2]

(b) State the coordinates of the centre of the circle. [1]

Candidates who did well completed the square twice, successfully, and found the value of r without
making any slips. They were then able to write down the coordinates of the centre of the circle.

Candidates who did less well either made a sign error in one of the brackets when completing the
square, or slipped up in the arithmetic when finding r. They usually obtained the mark in part (b) as a
follow through.

6 © OCR 2023
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Question 3

3 In this question you must show detailed reasoning.
ES

49

Y2
Find the smallest possible positive integers m and » such that (EJ == [3]

Candidates who did well in this question showed three distinct steps to obtain the correct final answer.

Candidates who did less well ran two of the steps together, and therefore didn’t show sufficient detail of
their working to earn full marks.

Some candidates did less well because they made one or slips notation or made bracket errors.

Candidates who did not do well used their calculator to find the answer.

Question 4 (a), (b) and (c)

4 A biased octagonal dice has faces numbered from 1 to 8. The discrete random variable X is the
score obtained when the dice is rolled once. The probability distribution of X is shown in the table
below.

x 1 2 3 4 5 6 7 8

PX=x) | p | p | p | P | P | P | P | 3

(a) Determine the value of p. [2]
(b) Find the probability that a score of at least 4 is obtained when the dice is rolled once. [1]
The dice is rolled 30 times.

(c¢) Determine the probability that a score of 8 occurs exactly twice. [2]

The majority of candidates did very well in this question; full marks was more common than not.

Candidates who did less well usually lost marks in part (c), either because they showed no justification
for their (correct) answer, because they missed the binomial coefficient, or because they used the wrong
value of p. A very few candidates did not recognise that the binomial model was appropriate and gave
the solution as 0.32

7 © OCR 2023
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Question 5

. (3 — (s
5 You are given that 04 = [_ 1] and OB = [_ 3] .

Determine the exact length of AB. [3]

Candidates who did well in this question showed the subtraction of vectors, the use of Pythagoras and
presented their final answer in one of the allowed exact forms.

Candidates who did less well made an arithmetic slip when finding AB or simply wrote down the (correct)
answer with no justification. A few candidates added the two vectors instead of finding their difference; a
minority of these candidates went on to earn SC1 for a complete response.

Question 6

6  The parametric equations of a circle are
x=2cosf—3and y = 2sinf+ 1.

Determine the cartesian equation of the cirele in the form (_T—a}z + (- b}z =k, wherea, band k
are integers. [4]

Candidates who did well usually expressed x and y or 2x and 2y in terms of cos8 and sin 8 respectively,
before using Pythagoras to find the Cartesian equation. Sometimes they lost the final A mark by
forgetting to multiply both sides by 4, or by leaving k as 22. Some candidates adopted the second
approach detailed in the mark scheme, and were usually successful.

Candidates who did less well wrote down the correct answer with no supporting reasoning to earn SC2.
Some candidates began with x? = (2cos6-3)? and y? = (2sin6+1)? and then tried to eliminate 6.
Occasionally this was done successfully, but more often than not there were slips in the algebra or the
equation was left in terms of x, y, cos 8 and sin 6, thus earning no marks.

8 © OCR 2023
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Question 7

7  The coefficient of x* in the expansion of (2x +k)'?, where k is a positive integer, is 79200 000.

Determine the value of k. [4]

Candidates who did well identified the correct binomial coefficient of x8, recognised that 28 was also a
component of the term in x% and set up a correct equation to obtain the correct answer. Some candidates
did so having made a bracket error with an initial statement of 2x8 instead of (2x)2.

Candidates who did less well did not recover from an initial step of 2x8 but still earned the method mark,
or (rarely) worked with 2Cs instead of '>C4. Some candidates lost the final mark due to a slip in
arithmetic.

9 © OCR 2023
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Section B overview

In Section B, there are more stretching questions involving more problem solving and interpretation. This
section proved accessible to the majority of candidates, with most able to earn some marks on every
question. Some candidates were able to obtain full marks on most of the questions.

Question 8 (a)

8 A garden centre stocks coniferous hedging plants. These are displayed in 10 rows, each of 120
plants. An employee collects a sample of the heights of these plants by recording the height of
each plant on the front row of the display.

(a) Explain whether the data collected by the employee is a simple random sample. [1]

Candidates who did well explained that each possible sample did not have an equal probability of being
selected, so the data collected was not a simple random sample. Candidates were also given credit for
reasoning that each plant didn’t have an equal probability of being selected.

Candidates who did not do well usually tried to describe the sampling method — often incorrectly as, for
example, being systematic.

10 © OCR 2023
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Question 8 (b)

The data are shown in the cumulative frequency curve below.

-~

120

100

80

e

Cumulative
frequency

e

40 f

=]

0 20 40 60 80 100
Height in cm

The owner states that at least 75% of the plants are between 40 cm and 80cm tall.

(b) Show that the data collected by the employee supports this statement. [4]

Candidates who did well found the difference between the appropriate cumulative frequencies, having
first stated them by reading them off from the diagram. They then compared this result with 90 (75% of
120) or found 92/120 x 100 and compared the result with 75. They completed the argument by
commenting that the calculation supports the owner’s statement.

Candidates who did less well gave an incomplete argument by not comparing, for example, 92 with 90,
or obtained 110 — 19 = 91 instead of 110 — 18 = 92.

A small minority of candidates did not show sufficient detail for a ‘Show that’ question.

11 © OCR 2023
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Question 8 (c)

(¢) Explain whether all samples of 120 plants would necessarily support the owner’s statement.

[l

Candidates who did well reasoned — in a variety of ways, that different samples can produce different
results, so another sample would not necessarily support the owner’s statement.

Candidates who did not do well often showed some understanding of what was required, but framed
their response in terms of rows rather than samples, or went off at a tangent and discussed, for example,
growing conditions.

Question 9 (a)

9  The pre-release material contains information concerning the median income of taxpayers in
different areas of London. Some of the data for Camden 1s shown 1n the table below. The years
quoted in this question refer to the end of the financial years used in the pre-release material. For
example, the year 2004 1n the table refers to the year 2003/04 1n the pre-release material.

Year 2004 2005 20006 2007 2008 2009 2010 2011

Median
Income in £

21300 | 23200 | 24200 | 25900 | 26900 | #N/A | 28400 | 29400

(a) Explain whether these data are a sample or a population of Camden taxpayers. [1]

Candidates who did well quoted either the start of the second sentence in the stem or the entry for
median income for 2009 to justify the assertion that this is a sample of Camden taxpayers.

Candidates who did not do well either spoiled their response with incorrect reasoning, or stated that the
data are a population.

12 © OCR 2023
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Question 9 (b)

A time series for the data i1s shown below.

Median income of taxpayers in Camden 2004-2011
35000

30000 L
25000 —

Median income 20000
of taxpayersin£ 5000

10000
5000

0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

The LINEST function on a spreadsheet is used to formulate the following model for the data:
I=1115Y — 2212950, where I = median income of taxpayers in £ and ¥ = year.

(b) Use this model to find an estimate of the median income of taxpayers in Camden 1n 2009. [1]

Nearly all candidates calculated the correct value.

Question 9 (c)

(¢) Give two reasons why this estimate is likely to be close to the true value. [2]

Candidates who did well recognised that the relationship between median income and time appears to
be approximately linear, and that the estimate is found from interpolation.

Candidates who did less well either gave only one correct reason, or were unable to express their
reasoning sufficiently well. Some candidates reasoned that the estimate is likely to be reliable because
27 085 is between 26 900 and 28 400, which isn’t quite the same as interpolation, and didn’t earn the
mark.

13 © OCR 2023
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Question 9 (d)
The median income of taxpayers in Croydon in 2009 is also not available.

(d) Use your knowledge of the pre-release material to explain whether the model used in part (b)
would give a reasonable estimate of the missing value for Croydon. [1]

Candidates who did well based their answer on median income being different in different regions, or, in
some cases, they knew that median incomes were generally lower in Croydon than in Camden.

Candidates who did not do well usually asserted that the estimate would be reasonable.

14 © OCR 2023
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There were two clues in the question about the answer to part (a). The second sentence begins ‘Some
of the data...” and in the table the entry for median income in 2009 is # N/A. In spite of this, many
candidates opted for ‘population’ supported by some spurious reasoning, as in this case.

Nearly all candidates successfully answered part (b), as in this case.

This candidate seems to have grasped the two features of the data which indicate that the estimate is
likely to be close to the true value. The comment on positive correlation was sufficient for B1, being
taken as equivalent to a suggesting a close linear relationship between the variables, so the use of a
linear model is probably sensible.

However, in this case, the second mark is not earned. It is not clear whether the candidate thinks that it
is because the value calculated in part (b) is between 26 900 and 28 400 that the estimate is likely to be
reliable, or whether it's because 2009 lies between 2008 and 2010 which means we are interpolating.

In part (d) B1 is earned because the candidate states that the estimate is unlikely to be reasonable, and
the reasoning presented is based on incomes being different in different areas of London.

Parts (a) and (d) were designated as LDS advantage questions. In part (b), familiarity with using
spreadsheets would have been advantageous to the candidates.

Question 10

10 Determine the exact value of J;T-ilx cos 2x dx. [5]

Most candidates identified integration by parts as the correct strategy for this question. Candidates who
did well (and most did do well) applied the method successfully and obtained the correct exact answer.

Candidates who did less well made a sign error at either the first or second stage of the application but
were still eligible for the second method mark. In some cases they did not show the substitution of the

limits and thereby lost this mark. A few candidates started with a simple substitution before going on to
apply integration by parts. This was sometimes done completely successfully, but more often than not

proved to be an opportunity for a minor slip.

Candidates who did not do well often recognised that integration by parts was the correct approach, but
identified u as cos2x and v'as 4x.

16 © OCR 2023
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Question 11 (a)
11 In this question you must show detailed reasoning.

. dy . .
The variables x and y are such that d._;( is directly proportional to the square root of x.

Whenx = 4. & — 3
en x = 4, 7= =3.

d
(a) Find d—”: n terms of x. [3]

Candidates who did well set up the correct differential equation in terms of a constant of proportionality
and made the correct substitution to find k.

Candidates who did not do well either just wrote down the correct answer, set up an incorrect differential
equation, or did not attempt to find a numerical value for k.

Question 11 (b)
When x =4, y =10.

(b) Find y in terms of x. [3]

Candidates who did well integrated successfully and made the correct substitution to find the value of the
constant of integration.

Candidates who did not do well either integrated incorrectly or neglected to include a constant of
integration.

17 © OCR 2023
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Question 12 (a)
12 It is given that

* f(x) Z:tL,x >0
<

=
¢ g(x)=—=x>3
=¥

* h(x) =x*+2,xeR.

(a) Explain why f(x) is not a function. [1]

Candidates who did well usually spotted that this is a one-to-many mapping and therefore not a function.
Some candidates noted that the mapping is neither a many-to-one nor a one-to-one mapping, and
therefore not a function.

Candidates who did not do well spoiled an otherwise correct answer by referring to, for example, a one-
to-many function. A significant minority of candidates presented answers which indicated they did not
understand the definition of a function.

Question 12 (b)
(b) Find gh(x). [2]

The overwhelming majority of candidates earned both marks on this question.

Candidates who did less well lost the accuracy mark by cancelling out x? in the fraction and gave an
answer of —2.

Question 12 (c)
(c) State the domain of gh(x). [1]

Candidates who did well presented their answer as a pair of inequalities.

Candidates who did not do well often recognised that 1 and —1 were crucial but were unable to complete
the answer; x # 1, x # —1 was a common wrong answer.
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Question 13 (a)

13 A large supermarket chain advertises that the mean mass of apples of a certain variety on sale in
their stores 1s 0.14kg.

Following a poor growing season, the head of quality control believes that the mean mass of

these apples is less than 0.14kg and she decides to carry out a hypothesis test at the 5% level of
significance.

She collects a random sample of this variety of apple from the supermarket chain and records the
mass, 1n kg, of each apple. She uses software to analyse the data. The results are summarised n

the output below.
n 80
Mean (0.1316
(o] 0.0198
5 0.0199
=X 10.525
=x?  [1.4161
Min 0.1

Qi 0.12
Median|0.132
Q3 0.1435
Max |0.19

(a) State the null hypothesis and the alternative hypothesis for the test, defining the parameter
used. [2]

Candidates who did well stated both hypotheses in terms of y and went on to define py as the population
mean mass.

Candidates who did less well stated the hypotheses correctly, but did not give a complete definition of p.

Candidates who used symbols other than p rarely scored both marks, and often did not earn any marks.

Assessment for learning

When setting up the hypothesis test, y needs to be defined as the population mean mass in
order to earn full credit.
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Question 13 (b)
(b) Write down the distribution of the sample mean for this hypothesis test. [2]

Candidates who did well were able to identify the mean and variance correctly, and used correct notation
when stating the distribution.

Candidates who did less well spoiled an otherwise correct answer by using X instead of X, or by stating

0.0198% , 0.01992
50 instead of 50 -

the variance as

Candidates who did not do well stated the mean as 0.1316 and/or the variance as 0.01982 or 0.01992.

Misconception

Many candidates mistook the root mean squared deviation for the standard deviation in the
software printout when identifying the distribution of the sample mean. It might help to
emphasise that the standard deviation will always be the slightly larger quantity, by a scale

factor of f% where n is the sample size.

Question 13 (c)
(c¢) Determine the critical region for the test. [2]

Candidates who did well identified the correct region and stated the answer using correct notation. They

0.01982 . 0.0199°
50 instead of 50

may have used

Candidates who did less well simply stated the critical value, or spoiled a correct answer by stating the
region in terms of X or u instead of X.

Question 13 (d)

(d) Carry out the test, giving your conclusion in context. [3]

Candidates who did well had found the correct critical region in part (c) and noted that 0.1316 is in the
critical region. They went on to reject the null hypothesis and give a non-assertive conclusion in context.
Some candidates started again and correctly calculated a p-value, which they successfully compared

0.0198% , 0.01992
%0 instead of 50

with 0.05. They may have used

Candidates who did less well spoiled otherwise correct solutions with a response that was too assertive,
or contradictory.

Candidates who did not do well did not earn M1, although they often had made well-rehearsed general
statements which would have been creditworthy with the correct supporting numerical work.
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Question 14 (a)

Examiners’ report

14 The pre-release material contains information concerning the median income of taxpayers in £
and the percentage of all pupils at the end of KS4 achieving 5 or more GCSEs at grade A*—C,
including English and Maths, for different areas of London.

Some of the data for 2014/15 is shown in Fig. 14.1.

Fig. 14.1
Median Income of | Percentage of Pupils
Taxpayers in £ Achieving 5 or more A*—C,
including English and Maths

City of London 61100 #N/A

Barking and Dagenham 21800 54.0

Bamet 27100 70.1

Bexley 24400 55.0

Brent 22700 60.0

Bromley 28100 68.0

A student investigated whether there is any relationship between median income of taxpayers and
percentage of pupils achieving 5 or more GCSEs at grade A*—C, including English and Maths.

(a) With reference to Fig. 14.1, explain how the data should be cleaned before any analysis can

take place.

[1]

Candidates who did well recognised that regions where some of the data was unavailable would need to

be removed.

Candidates who did not do well thought that only part of the data for these regions needed to be
removed, or went down the wrong route altogether and tried to identify outliers.

21
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Question 14 (b)

After the data was cleaned, the student used software to draw the scatter diagram shown in

Fig. 14.2.
Fig. 14.2
Scatter diagram to show percentage of pupils achieving
5 A*—C grades against median income of taxpayers
75.0 .
70.0 e
65.0 ; ? °
. o ° L B ) b L J
Percentage 60.0 L+ -
= " o ]
of students 55 . L °
50.0
45.0
40.0
15000 20000 25000 30000 35000 40000

Median income in £

The student calculated that the product moment correlation coefficient for these data 1s 0.3743.

(b) Give two reasons why it may not be appropriate to use a linear model for the relationship
between median income of taxpayers in £ and the percentage of all pupils at the end of KS4
achieving 5 or more GCSEs at grade A*—C. [2]

Candidates who did well compared the value of r with either 0 or 1 and made an appropriate comment.
They also referred to the scatter diagram and whether the relationship between median income and
percentage of students appears to be linear.

Candidates who did less well only identified one reason correctly.

Candidates who did not do well often made relevant comments, but their responses were too vague — for
example ‘low correlation’ was insufficient to earn either mark.
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Question 14 (c)

The student carried out some further analysis. The results are shown 1n Fig. 14.3.

Fig. 14.3

median income of percentage of pupils

taxpayers in £ achieving 5+ A*-C
mean 27216 61.0
standard deviation 4177.5 5.32

The student identified three outliers in total.

(c)
* Use the information in Fig. 14.3 to determine the range of values of the median income of
taxpayers in £ which are outliers.

+ Use the information in Fig. 14.3 to determine the range of values of the percentage of all
pupils at the end of KS4 achieving 5 or more GCSEs at grade A*—C which are outliers.

* On the copy of Fig. 14.2 in the Printed Answer Booklet, circle the three outliers
identified by the student. [4]

Candidates who did well used the two standard deviation check successfully, and gave their answer as
four inequalities. They were able to identify the outliers on the diagram.

Candidates who did less well either only made partial use of the two standard deviation check — just
calculating values for median income, for example, or just stated the four values.

Candidates who did not do well used a 1, 1.5 or 3 standard deviation check, or attempted to work with
the interquartile range.

Question 14 (d)

The student decided to remove these outliers and recalculate the product moment correlation
coefficient.

(d) Explain whether the new value of the product moment correlation coefficient would be
between 0.3743 and | or between 0 and 0.3743. [1]

The relatively small number of candidates who did well on this question identified the correct range of
values and reasoned this was so because the scatter was now less linear — although this was expressed
in a variety of ways.

Candidates who did not do well gave the correct region but were not able to provide an adequate
explanation. A significant minority identified the wrong region, reasoning that removing outliers makes
the data more reliable.
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Exemplar 2
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Scatter diagram to show percentage of pupils achieving
5 A*—C grades against median income of taxpayers
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In part (a) the candidate noted that all the data relating to City of London needs to be removed, and not
just the cell containing #N/A, thereby earning B1. This is an example of an LDS advantage question.

In part (b), although the value of the correlation coefficient is referred to, it is not compared to 0 or to 1,
so there is insufficient for B1. The second B1 is earned because of the reference to non-linearity of the
scatter.

In part (c) the candidate performs the calculations correctly, but does not go on to identify the ranges of
values of outliers in either case, thereby earning M1SC1. The correct points are then identified on the
graph for the final A mark.

In part (d) the correct range of values is identified, but the justification is insufficient for the award of the

mark. ‘All the points cluster in a constant area’ doesn’t quite convey the idea that the scatter is less linear
in nature.
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Question 15
15 In this question you must show detailed reasoning.
The equation of a curve is
3
Iny+x'y=8.

Find the equation of the normal to the curve at the point where y = 1, giving your answer in the
form ax+ by +c¢ = 0, where a, b and ¢ are constants to be found. [7]

Candidates who did well usually differentiated implicitly with respect to x before (unnecessarily)
expressing the derivative in terms of x and y in order to find the gradient of the tangent by substitution of
x =2 and y = 1. Many went on to obtain full marks, but some slipped up in the initial rearrangement and
lost the final accuracy mark. Candidates who differentiated implicitly with respect to y were generally
equally as successful, but some were unable to obtain the gradient of the normal from working with %/g,

Candidates who did less well made errors with differentiating and then lost the method marks by not
showing their substitutions. Those candidates who made x the subject (or, occasionally, y) more often
than not lost marks when differentiating and often didn’t recover.

Question 16 (a)

16 Research conducted by social scientists has shown that 16% of young adults smoke cigarettes.
Two young adults are selected at random.

(a) Determine the probability that one smokes cigarettes and the other doesn’t. [2]

Candidates who did well used the binomial distribution or a tree diagram to obtain the correct answer.

Candidates who did less well simply wrote down the correct answer without regard of the ‘determine’
command word that signifies that answers need to be justified. Others found 0.16 x 0.84 but missed out
the binomial coefficient.
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Question 16 (b)
The same research has also shown that
* 75% of young adults drink alcohol.
e 66% of young adults drink alcohol, but do not smoke cigarettes.

(b) Determine the probability that a young adult selected at random does smoke cigarettes, but
does not drink alcohol. [2]

Candidates who did well usually worked with a Venn diagram or a contingency table.

Candidates who did not do well usually multiplied probabilities, possibly having worked with a tree
diagram.

Question 16 (c)

(¢) A young adult who drinks aleohol is selected at random. Determine the probability that this
young adult smokes cigarettes. [2]

Candidates who did well recognised this as a conditional probability question and extracted the correct
numerator from part (b). A small number of candidates successfully worked with 1-% or equivalent.

Candidates who did not do well generally mistook the request for P(SNA) instead of P(S|A).

Question 16 (d)

(d) Using your answer to part (¢), explain whether the event that a young adult selected at
random smokes cigarettes is independent of the event that a young adult selected at random

drinks alcohol. [2]

Candidates who did well recognised that P(S]A) = P(A) if the events are independent, and tested
accordingly.

Candidates who did less well re-started and showed that P(SNA) # P(S) x P(A), to earn SC1.
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Question 17

17 In this question you must show detailed reasoning.

Solve the equation 2 sinx +secx = 4 cosx, where — 71 < x < 7. [6]

Candidates who did well generally adopted the first or alternative approach detailed in the mark scheme,
but there were some successful attempts based on squaring both sides first and obtaining a quartic in
sin x or cos x.

Candidates who did less well, made sign errors following the award of B1M1 and obtained an incorrect
quadratic. Candidates who did not adopt the first approach sometimes did less well because they did not
appreciate that their method introduced extra solutions.

Candidates who did not do well often made no further progress following the award of B1.

Question 18 (a), (b), (c), (d), (e) and (f)

18 Ruiley is investigating the daily water consumption, in litres, of his household.
He records the amount used for a random sample of 120 days from the previous twelve-month
period.

The daily water consumption, in litres, is denoted by x.

Summary statistics for Riley’s sample are given below.
> x=311647 > x*=810105091 n=120

(a) Calculate the sample mean giving your answer correct to 3 significant figures. [1]
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Riley displays the data in a histogram.

7

-~

Frequency
density

0
230 235 240 245 250 255 260 265 270 275 280 285
Daily water consumption in litres

(b) Find the number of days on which between 255 and 260 litres were used. [1]

(c) Give two reasons why a Normal distribution may be an appropriate model for the daily
consumption of water. [2]

Riley uses the sample mean and the sample variance, both correct to 3 significant figures, as
parameters of a Normal distribution to model the daily consumption of water.

(d) Use Riley’s model to calculate the probability that on a randomly chosen day the household
uses less than 255 litres of water. [2]

(e) Calculate the probability that the household uses less than 255 litres of water on at least
5 days out of a random sample of 28 days. [2]

The company which supplies the water makes charges relating to water consumption which are
shown in the table below.

Standing charge per day in pence 7.8

Charge per litre in pence 0.18

(f) Adapt Riley’s model for daily water consumption to model the daily charges for water
consumption. [3]
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Candidates who did well answered the first three parts completely correctly. They found the correct
variance or standard deviation in part (d) to calculate the requested probability. In part (e) they
recognised that this is a binomial situation, and used their value from part (d) to calculate the probability.
In part (f) they knew how to find the mean and variance for the new model, possibly slipping up with the
arithmetic for the variance.

Candidates who did less well ignored the request for 3 significant figures in part (a) and may have only
identified one valid reason in part (c). ‘The sample size is large’ was a common response which did not
score. In part (d) the mean squared deviation instead of the variance may have been found, so only the
FT mark would be available in part (e). Numerical errors in previous parts may have proved costly in part
(f), due to no FT marks being available, but in practice very few candidates fell foul of this, as those who
went astray earlier in the question usually did not know how to tackle this question.
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