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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. 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 exam paper can be
downloaded from OCR.
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Paper 1 series overview
This is the second series of the reformed decoupled linear AS Maths specification. The standard of work
was similar to last year, with marks ranging from about 10 to 70 (out of 75).

The OCR H230/01 AS Pure Mathematics and Statistics paper differs slightly in style from papers from
the legacy unitised qualification in the following ways.
•

There is a greater emphasis on proof.

•

There is a greater emphasis on interpretation, rather than calculation, especially in Statistics.

•

It reflects the fact that candidates are expected to have used the Pre-release Large Data Set as a
tool for studying statistical concepts and techniques.

•

It assumes the use of more powerful calculators than in the past. This affects the paper in two ways.
o

There are fewer marks for certain types of skill, such as calculating binomial probabilities and
solving quadratic equations.

o

Some questions contain specific defined ‘command words’, in particular the instruction ‘In
this question you must show detailed working’. In these questions, candidates are
required to demonstrate their understanding of the relevant concepts by showing their
working, rather than by presenting an answer gained simply by pressing a few buttons.
Consequently, in these questions, marks will not be given unless correct working is seen.
Remember that this does not preclude candidates from checking their working using the
calculator.
OCR support

•

A poster detailing the different command words and what they mean is available
here: https://teach.ocr.org.uk/italladdsup

The paper is divided into separate Pure Maths and Statistics sections. In each section, the questions
are placed approximately in order of increasing difficulty. Consequently, some candidates would be
well advised to attempt the first few (easier) Pure Maths questions and the first few (easier) Statistics
questions, before attempting the more difficult questions in each section.
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Section A overview
As noted in the 2018 report, a common cause of dropped marks in the pure section can be linked to
careless manipulation of algebraic terms, especially related to signs and indices.
Pages 9 and 10 of the specification contain explanations of command words such as "Show that . . .”
and "Determine . . ." and of the instruction "In this question you must show detailed reasoning." The
marking of Questions 3, 6(a), 6(b), 7(b) and 7(c) reflected this new aspect of the specification.
Responses which included less than adequate explanation or working did not score full marks. In
particular, correct responses given to these questions without justification scored few marks. Trial and
improvement was not regarded as an acceptable method in these questions, (and indeed is sometimes
treated as unacceptable even in questions not containing such instructions).
In Question 7(c), where the command word is "Determine . . .", responses obtained from graphical
calculators, without working as shown in the published mark scheme, scored 2 marks (out of 6 marks), if
correct to 3 significant figures.

Question 1 (a)

Many candidates answered this question correctly. A few gave 3 + 15x–2 or 3 – 15x–4. The most common
difficulty was handling the negative index.

Question 1 (b)

This question was also answered well by many candidates. As in part (a) the most common difficulty was
handling the negative index.

Question 1 (c)

Here again, many correct responses were seen. The most common error was the omission of "+ c". As
with parts (a) and (b), some candidates made errors in the negative index. Some used incorrect notation,
with either "∫ " or "dx", or both, appearing in the response.
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Question 2

Some very good responses were seen. In many cases candidates' responses suggested that, although
they knew the correct form for the equation of a circle, they were unable to adapt that knowledge to a
non-standard question based on this form. Many candidates used (y + k)2 instead of (y + k )2. Others
2
replaced the "0" on the right hand side by "1" (which is the radius). Many completed the square correctly
for both x and y, but equated their constant term to 1 instead of –1. Sign errors were common. Other
2
2
2
common errors while completing the square were to write − k or − k or + k instead of − k . A few
4
2
4
4
2
candidates attempted to alter the form of the equation to include 1 (which is r ) on the right hand side,
but instead of replacing 12 on the left hand side by 13 they replaced it by 11.

Some candidates began with something like (x – 2)2 + (y - b)2 = 1 and attempted to equate coefficients
with the given form of the equation. Some were successful, while others expanded incorrectly, writing k
instead of 2k, or omitting a term such as –4, in the expanded form.

Question 3 (a) (i)

Almost all candidates answered this question correctly.

Question 3 (a) (ii)

Question 3 contained the instruction "In this question you must show detailed reasoning". In this part
it was apparent that some candidates used their calculators to obtain the answers and then attempted to
add some sort of explanation to disguise this fact. For example, factors (x–1)(x + 3)(x – 1 ) were
2
sometimes seen without being preceded by (x – 1)(x + 3)(2x – 1). In some cases the correct responses
were seen, but were preceded by "fudged" working. However, the majority of candidates did show
detailed reasoning and were able to obtain full marks. Most candidates used the help provided in part (a)
and began with the factor (x – 1). Interestingly, the most common method for obtaining the quadratic
factor was algebraic long division. Others used the equating coefficients method. These rather laborious
methods usually produced the correct result, but took far more time than the inspection method which
was used by a minority of candidates.
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Question 3 (b)

Most candidates recognised the significance of the word "hence" and used their response to the
previous part. Most were successful. Many lost a mark, however, because they simply ignored the root
sin θ = –3, without comment, or just placed a cross beside this response. Because of the "detailed
reasoning" instruction, some explanation was required such as " sin θ only takes values between –1 and
1" or
"sin θ = –3 is impossible". A few gave an incorrect explanation such as that sin θ = –3 is invalid
because it is negative. A few candidates gave extra solutions such as 210o or 270o or 180o.

Question 4 (a)

Many correct responses were seen. Some candidates made arithmetical errors in finding the values of y.
A few candidates did not differentiate but attempted to solve x3 – 6x2 + 9x = 0. This can lead to finding
one turning point, but not the other. In this case it was fortuitous for them that the minimum was
identifiable in the form of a repeated root.

Question 4 (b)

Most candidates did not recognise that this question is actually about translating a curve in the
ydirection. Some recognised that the key point is the position of the curve, but only gave the response
k > 0. Others took the hint from the instruction "Using you answers from part (a)...." and substituted x = 1
and x = 3 into either x3 – 6x2 + 9x or x3 – 6x2 + 9x + k. This can lead to a correct method, but very few
candidates used the results correctly. Some just gave k = 0 and k = –4. Others gave –4 < k < 0. A few
gave the correct response but attempted to combine the two inequalities into one, giving –4 > k > 0.
Some candidates tried to use a "discriminant" obtained somehow from the cubic equation.
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Question 5 (a)

The method of proof by counter example was clearly well understood by most candidates. A few
attempted to use an algebraic method, not recognising that such a method cannot deal with whether a
number is prime or not. Some candidates gave a correct counter example, such as 92 + 4 = 85, but then
only stated that 85 is not prime. The question begins with the word "Prove", and because it is a question
about proof, it was necessary to show that 85 is not prime, rather than just stating this as a fact.

Question 5 (b)

Candidates generally used one of two methods.
1. Let n = 2r and 2r + 1. Candidates who used this method often succeeded. However, many lost the last
mark by giving an inadequate explanation as to why 4r2 + 4r + 2 is not divisible by 4, or by simply stating
2
this without explanation. Some gave as their explanation that 4r + 4r + 2 = r2 + r + 1 . Unless there was
2
4
further explanation, this did not quite gain the final mark.

A few candidates made things unnecessarily complicated by letting n = 2r + 1 and 2r + 2
2. Let n be even, so n2 is even and therefore n2 + 1 is odd and cannot be a multiple of 4. Many
candidates gave this explanation. But when considering (n + 1)2 + 1, not many candidates could explain
why n2 + 2n + 2 is not a multiple of 4.
Some candidates only considered numerical examples. In a question requiring proof, this method is
unacceptable except in the case of proof by counter example (and possibly in a simple case of proof by
exhaustion).

8

© OCR 2019

AS Level Mathematics A - H230/01 - Summer 2019

Examiners’ report

Question 6 (a)

Most candidates answered this question correctly. A few used a verification method, rather than a linear
proof, which was accepted if the mathematical argument was clear. In general it is worth noting that for
questions involving "Show that . . " using the given answer as a starting point is not guaranteed to gain

3
3
3
full marks. Some candidates made errors such as 1 xy
=
x×
y , but attempted to "fudge" the
2
2
4
4
remaining steps to arrive at the given equation.

Question 6 (b)

Many candidates recognised that angle ABC = 900 and some of these went on to obtain a correct
trigonometrical equation involving x and y. (Some gave it in the form

y
x
rather than the
=
o
sin 30
sin 90o

simpler cos 600 = x ). Many then went on to use the result from part (a) and obtained the correct
y

3
responses. Others started again, substituting y = 2x into 1 xy
= (x + y)√3. Some of these candidates
2
2
made subsequent algebraic or arithmetical errors. Candidates who used the result proved in part (a)
were more often successful.
The command word ‘Determine’ was used in this question; indicating that justification should be given for
any results found. A trial and improvement approach gained only one mark if the correct responses were
seen.
There were also many candidates who attempted wholly incorrect methods using, for example πr2.
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Question 7 (a)

Many correct responses were seen. Some incorrect responses were kxekx, kxekx – 1, xekx, kxe and kx. A
dy
significant minority of candidates found ln y instead of
. Some candidates differentiated correctly but
dx
then wrote y = kekx.

Question 7 (b)

Many candidates correctly used their response to part (b) to find the gradient of the curve at x = 2. But
then a large minority found the negative reciprocal and used this as the gradient of the tangent.
Most candidates used one of the two usual methods for the equation a straight line. Some used the form
y = mx + c, although a few found c = 0 without stating explicitly the equation of the tangent. This was not
regarded as an adequate response to the instruction "Show that . . .” Others found the equation correctly
and stated (rather than showed) that the line passed through O. These were allowed the final mark
because the equation concerned was so simple. However, in similar questions in the future, the
corresponding mark might be withheld if no explanation is given.
dy
Some candidates, having differentiated correctly in part (a), substituted k = 1 into their
, but did not
2
dx
substitute x = 2. In some cases, they went on to try to find the equation of the tangent, with their gradient
1

x
still given as a function of x; thus: y – e = 1 e 2 (x – 2). Other candidates appeared not to recognise that
2
their response to part (a) could be used in part (b), and they started from scratch.

A common error was to find the gradient, not of the tangent, but of the line joining the origin to the point
where x = e. The relevant marks were not gained despite the fact that these are, fortuitously, the same
line.
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Question 7 (c)

Erratum notice

1x

The majority of candidates wrote a correct equation, 3ex = 1 – 2e 2 , but then proceeded to attempt to
take the logarithms of both sides. Their attempts were invariably incorrect. A few candidates wrote a
correct first equation but then attempted to combine the exponential terms, obtaining equations such as
3x

5e 2

= 1.

Some candidates recognised the "hidden" quadratic equation. Of these candidates, some did not
1x

1x

substitute, but obtained the equation 3 (e 2 )2 + 2e 2

– 1 = 0 and generally succeeded. However, many

1x

who substituted, for example u = e 2 , often made errors such as obtaining 2u2 + 3u – 1 = 0 or
(3u)2 + 2u – 1 = 0.
1x

The correct method leads to e 2
that the equation

1x
e2

= 1 or –1. To gain full marks candidates had to indicate in some way
3

= –1 has no solutions.

Some candidates used a graphical calculator either from the start or after abandoning the incorrect
logarithm method. In some cases, correct responses were seen, but preceded by incorrect working.
Because the command word in this question is "Determine" rather than "Find", answers obtained in this
way, without working equivalent to that shown in the mark scheme, were not given full credit. They
scored 2 marks (out of 6 marks), if correct to 3 significant figures
The best solutions worked with exact values, expressed in terms of e. Working in terms of decimals was
accepted, but the final response needed to be correct to 3 significant figures. It is worth noting that
similar questions in the future might explicitly require candidates to work with exact values and in such
questions, working and/or responses in terms of rounded decimals would be penalised.

Misconception A possible misconception may be that candidates expect all equations
involving exponentials will be solved by using logarithms from the start.
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Section B overview
In this section, where a question required a written comment, some candidates answered clearly and
correctly. However, in many cases, the comment was not expressed clearly enough to gain the mark. In
Question 10 particularly, some candidates' responses did not address the precise question that was
asked. Another common problem is candidates giving a generic definition, rather than attempting to
explain why this applies in the context of the question. The reformed statistics criteria does have an
increased emphasis on interpretation and centres would be well advised to spend time discussing the
values obtained alongside developing the calculations skills.

Question 8 (a)

The vast majority of candidates used a class width of 4. The correct class width is 5, because “Age
group 0 to 4" is shorthand for 0 < age < 5. Some candidates did not use the class width but just divided
the frequency by 1000. A few multiplied the frequency by the class width.

Question 8 (b)

Any response that stated or implied that "Method of travel" is non-numerical was accepted. However
such responses were few and far between. Many and various incorrect or inadequate responses were
seen, including the following. "There are no class widths", There are no ranges", "The data is not
grouped", "The data is discrete", "The data is not continuous", "There is too much data for a histogram",
"The frequency density would be difficult to display", "You cannot calculate the frequency density",
"There is no gap between the bars" and "There is insufficient information to draw a histogram".
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Question 9 (a)

Most candidates used the correct method. Some used incorrect mid points, or even end points. Some
thought that 7 × 0 = 1. A large minority found Σf .
7

Question 9 (b)

Most candidates answered correctly. Some found the 15th value, rather than the mean of the 15th and
16th values, but this error was condoned. A few found the median of the frequencies. This unfortunately
gives the correct response, but it did not gain the mark.

Question 9 (c)

Surprisingly this question was less well answered than similar questions on Paper S1 in the past. Many
candidates gave spurious reasons such as that the median is an integer whereas the mean is not, or the
median is the same as the mode, or the median is not an estimate, or the median is the middle value, or
the median is easier to calculate. Many others quoted from the text book that the median is less affected
by outliers, but did not consider whether there are actually any outliers in this case. To gain the mark the
response had to be in the context of the question, stating that there is an actual outlier, and to specify
which candidate this is.
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Question 10 (a)

Most candidates saw the point and answered well. Some chose LA1 with a reason for which there is only
a small amount of evidence in the data. For example: "LA1, because the number using underground,
etc. increased by more than 8000 and the number driving decreased," or "LA1 because the increase in
numbers using tram, etc. was the greatest out of the four LAs". Answers such as these were given no
credit because they ignore the changes in total population and, more especially, the evidence for LA4 is
overwhelmingly much stronger. The change in proportion is the one which matters most in this context,
rather than the absolute change in number.
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Question 10 (b)

This question required more subtlety than part (a). Many candidates only considered the absolute
increase in numbers using bus, etc. in LA1 and these candidates gained no marks. The key point was
that there was also an increase in the total number of employees, and that this by itself could have
accounted for the increase in bus usage. (In fact the percentage increases for all employees and for bus,
etc. are almost identical, although candidates were not required to give this much detail.) This fact
means that there is little evidence to support Julian's suggestion.
Many candidates answered the question as if it concerned simply the increase in bus usage. In fact the
question is not about increased bus usage, but is about the possibility of new bus routes having been
introduced.

Question 10 (c)

Most candidates correctly identified LA1, but in their justification many candidates referred only to the
decrease in numbers driving. These scored 1 mark. To gain the other mark candidates needed to give a
comment adding further support to their choice of LA1. For example, they could note that the decrease in
driving numbers happened despite an increase in the total number of employees in LA1. Or they could
note that the decrease in numbers driving in LA1 was unique - none of the other three LAs showed a
similar decrease. Or they could note that, alongside the decrease in driving numbers in LA1, there was
an increase in numbers using each of tram, train and bus.
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Question 11 (a)

Many candidates attempted to give an assumption in context referring to, for example, other conditions
that might cause side effects, or patients being in the same hospital, or there being only two outcomes:
side effects or no side effects. These generally did not address the main point. Many others addressed
the main point, but did so just by quoting by rote from the text book, without reference to context.
The mark was gained by a statement equivalent to one of the following. "Whether a patient experiences
side effects is independent of whether any other patient does so." or "The probability that a patient
experiences side effects is the same for each patient." or "Patients form a random sample from the
population of people with the disease." Many gave roughly the following statement: "The probability that
a patient experiences side effects is independent of other patients." This is not quite correct since it is the
events that need to be independent, not the probabilities.
Some candidates referred to the probability of a patient getting the disease, rather than experiencing
side effects.
Some candidates used the words constant, random and independent but not in the correct way.
Some candidates gave assumptions that were possibly relevant to the experimental design, but not
relevant to the binomial distribution in particular, for example: We need to assume that the patients are
telling the truth, and we need to assume that it is the medication that is causing the side effects.
It is worth noting that two of the conditions for a binomial distribution (Repeated trials and only two
possible outcomes to each trial) are not "assumptions" that need to be made in a particular context. They
are conditions that are built into the context.
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Question 11 (b)

Many candidates had clearly been well prepared for hypothesis test questions. However, a few
candidates appeared to have no familiarity at all with this topic.
Many candidates lost a mark because they correctly stated the hypotheses in terms of p, but did not
define p. A few gave incorrect forms of the hypotheses such as H0: P(X = 0.975) and P(H0 = 0.975). A
few used 0.1 in their hypotheses instead of 0.097.
Most candidates used the correct binomial distribution and some stated that they were finding P(X > 51).
However, the calculations that many carried out were incorrect. Many actually calculated 1 – P(X < 51)
or P(X < 51) or P(X < 50) or P(X = 51) or P(X = 50).
Most candidates gave a conclusion referring to H0 and a conclusion in context, and many of these were
correct. Some candidates gave their conclusion as "There is evidence to accept H0" or "There is
evidence to reject H1" rather than "There is insufficient evidence to reject H0". These forms of the
conclusion are not quite correct. Some gave the opposite to the correct conclusion. For example: "0.138
> 0.1 so reject H0". A few compared their calculated probability with 0.097 instead of 0.1. A few gave
their contextual conclusion in a definite form, for example "The proportion experiencing side effects
under the new treatment is not greater than under the standard treatment." These lost the final mark.

AfL

A common issue in hypothesis tests is candidates not securing the final
marks for their conclusion, which need to be non-assertive and in context.
Spec reference 2.05a gives examples of how the conclusion should be
worded.
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Question 12

Most candidates found P(1st studies History) × P(2nd studies Geography but not Psychology)
= 43 × 37 or possibly 43 × 36 . These methods do not take into account the possible overlaps
100

99

100

99

between the two events. The two events need to be separated into different cases. In order to gain any
marks, candidates needed to show products such as

25 × 36 or 3 × 37 . Full details can be found in
100 99
100 99

the published mark scheme.

Copyright information
Question 8a
Copyright: Table KS102EW: Age Structure Census 2011. © Crown copyright, Office for National
Statistics licensed under the Open Government Licence v.3.0. www.nomisweb.co.uk
Questions 10a, 10b and 10c
Copyright: Table KS15: Neighbourhood Statistics – Method to Travel, Census 2001. © Crown copyright,
Office for National Statistics licensed under the Open Government Licence v.3.0
And Table CT0015EW Method of travel to work (2001 specification), local authorities in England and
Wales (Excel sheet 304Kb) www.neighbourhood.statistics.gov.uk
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