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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 

diff iculty and why the diff iculties arose, whether through a lack of knowledge, poor examination 

technique, or any other identif iable 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 f irst. 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 1 series overview 

H240/01 is a two hour paper, consisting of 100 marks, which tests the Pure Mathematics topics. It is one 

of the three examination units for the GCE Mathematics A qualif ication. Pure Mathematics topics are 

also tested in the first half of H240/02 and H240/03, and any topics could be tested on any of the three 

papers. 

To be successful on this paper, candidates need to be familiar with the entire specification including any 

required GCSE knowledge. They should be aware of which formulae are given at the start of the paper, 

and also make sure that they can accurately recall those that are not given. Candidates should be able 

to make efficient use of their calculator where appropriate, checking that it is in the correct mode for 

questions involving trigonometry.  

Candidates should make sure that they are familiar with the ‘command words’ and appreciate the 

necessary detail that will be required in these types of questions. When showing a given answer, 

candidates must include sufficient detail in their solutions so as to be convincing, and try to not include 

more than one step in a single line of working. If they realise that there is an error in their solution, then 

this must either be clearly corrected throughout or the solution deleted and a new solution started afresh. 

If candidates do make multiple attempts at a question then they must clearly indicate which attempt they 

wish to be marked. 

Candidates must use mathematical language and notation correctly, including set notation if required. 

They should show clear method in their solutions, such as explicit substitu tion of values, to allow partial 

credit to be given to a solution that is not fully correct. They should also make sure that their handwriting 

is legible so as to allow maximum credit to be given (and avoid introducing errors).  

If questions are set in context then candidates should make sure that their answer is also in context, 

paying attention to units and also whether an integer, a fraction or a rounded decimal answer is 

appropriate. When commenting on the limitations of a model, explanations must be detailed and include 

specific reasons as appropriate.  

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• made effective use of diagrams 

• made sure that their calculator was in the 
correct mode when answering questions 
involving trigonometry 

• paid close attention to the command words in 
a question 

• showed clear method to allow partial credit to 
be given when a solution was not fully correct 

• gave sufficient detail in worded solutions. 

• did not provide sufficient detail and clarity 
when structuring their solutions 

• did not appreciate the links between dif ferent 
parts of a question 

• made vague comments rather than giving 
specific examples 

• lacked fluency on GCSE/AS topics 

• were inflexible in their approach rather than 
considering the most effective method to 
answer a question 

• did not set out work in a clear and legible form 
which may have led to errors incorporated into 
subsequent steps of a mathematical argument.  
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Question 1 (a) 

For many candidates this proved to be a straightforward start to the paper. They were able to apply the 

cosine rule accurately to find the length of BC, although a few did not confirm which trigonometric mode 

their calculator was in. Given that this is a GCSE topic, there was a surprising number of candidates who 

struggled to make progress, with some quoting an incorrect formula, some that attempted to solve with 

multiple applications of the sine rule, and others that considered the triangle to be right angled.  

 

Question 1 (b)  

In the most successful responses candidates sketched a diagram to represent the given information, and 

were then able to attempt the use of the sine rule. Many gained the first 2 marks with ease, although the 

second angle was not always attempted. Some candidates were either unable to position the point D in 

the correct location or attempted an angle other than the one requested. A common error was to assume 

that the length found in part (a) was to be used in this part of the question, resulting in a more lengthy 

solution which did not always maintain the required degree of accuracy.  

 

Question 2 (a) (i)  

The majority of candidates were able to provide a fully correct solution, which included sufficient detail as 

indicated by the command words of ‘show that’ and ‘determined’.  

 

Question 2 (a) (ii)  

Candidates who had found the correct expression in part (a) invariably scored both marks in this part of 

the question. Those with an incorrect expression could still pick up the method mark, as long as their 

fraction was of the required form. 
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Question 2 (b)  

Most candidates could identify this as a disguised quadratic and make a good attempt to solve it, either 

directly or by using a substitution. As it is a ‘detailed reasoning’ question candidates were expected to 

show explicit detail of their solution method, and the majority did indeed do so. In addition to obtaining 

the correct root of y = 3 candidates also had to explain why 2y = −1 would yield no further roots. This was 

generally done well, although some candidates need to take more care with their use of mathematical 

language; saying that logs cannot be negative is not the same as saying that the log of a negative 

number cannot be taken. A common misconception was the belief that the equation was actually a 

disguised cubic, from the misapplication of the order of operations.  

 

OCR support 

Some candidates did not seem familiar with the command words, such as ‘detailed reasoning’, 
‘show that’ and ‘determine’. These are detailed in the specification, and OCR have also 
produced a command words poster for display in the classroom.  

 

Question 3 (a)  

Most candidates were apparently familiar with differentiation from first principles and could produce a 

convincing proof to justify the given derivative. When producing a proof, candidates should avoid rolling 

a number of steps together as it can result in a solution that is not entirely convincing. In this proof, 

candidates should first simplify the numerator by expanding the bracket and gathering like terms, and 

then divide by h, rather than doing both steps in one go. Some, otherwise correct, solutions were spoiled 

by a lack of correct notation, including f’(x) and lim h → 0, despite these being given in the formula at the 

start of the paper. A common error was not making correct use of brackets, resulting in a sign error when 

considering – f(x). Some candidates clearly noticed this and attempted to fudge the simplifying of terms, 

but best practice would be to check each and every line of the proof carefully, amending as necessary.  

 

https://teachcambridge.org/57aeb2e9-239e-49ba-9020-ec8e29d8d419/subject-home?unit=all&subject=44ef709e-059b-4d03-8db1-535de376e86f
https://teachcambridge.org/102e78c6-4e56-4bf6-aecc-05c72573ea1a/for-your-students?subject=44ef709e-059b-4d03-8db1-535de376e86f&unit=all
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Exemplar 1 

A sign error occurs on the third line of working. The candidate has realised on the next line that + 4x is 

incorrect, so deletes this term but doesn’t correct the sign error on the previous line thus losing the A 

mark. 

 

Assessment for learning 

 

Students should be given a copy of the list of formulae at the start of the course, and 

encouraged to use this throughout rather than being reliant on textbooks and their notes. This 

will help candidates to be aware of which formulae are given (and which are not), as well as 

the format in which they are given.  

 

Question 3 (b)  
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This part of the question was very well answered with the majority of candidates gaining full credit, either 

from noticing the link with part (a) or by starting the question anew.  

 

Misconception 

 

A common misconception with this type of question is for candidates to assume that 

y = mx + c can be used to find the equation, despite it being referred to as a ‘curve’ and the 

gradient not being constant. 

 

Question 4 (a)  

This part of the question was invariably correct, with the most common error being to simply find the 

vector AB as opposed to the length of this vector. 

 

Question 4 (b)  

Most candidates were able to make a good attempt at this question, setting up an expression for the 

length of BC, equating it to the length of AB and solving the resulting quadratic to obtain at least p = 7. 

Some candidates stopped at this point without appreciating that the position vector of C had been 

requested. The most common error was to use the distance OC rather than BC. Some candidates simply 

observed from the information given that C must be 7i + 7j; this did gain some credit but the question 

uses the command word ‘determine’ so their answer had to be justif ied to gain full credit.  

 

Question 4 (c)  
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This part of the question proved to be unexpectedly challenging, and only the most able candidates 

gained both marks. Many candidates seemed unsure as to how to find the midpoint, with 3i + 3j most 

typically being given as the position vector of M. The more successful candidates made good use of a 

sketch diagram. 

 

Question 4 (d)  

Only a minority of candidates were able to identify that the quadrilateral was a kite. So as to gain both 

marks, candidates also had to justify their answer with appropriate evidence, such as finding the lengths 

of AD and CD. Rather than considering the information given in parts (b) and (c) of the question, most 

candidates attempted to plot their sometimes incorrect position vectors, leading to erroneous 

conclusions.  

 

Question 5 (a) (i)  

It was less usual for partial credit to be given in this question; solutions tended to be either fully correct or 

very limited progress was made. The most successful method was to use a sketch diagram and consider 

the vertical translation to obtain c = 1. The gradient and intercept of the straight line graph could then be  

considered to obtain values for a and b. In the less successful responses, candidates tended to try to 

employ routine methods such as substituting values and then squaring to deal with the modulus, rather 

than trying to develop a more flexible approach. 
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Exemplar 2 

This candidate has made effective use of a sketch graph, and has considered the graph of y = ax – b to 

find values for a and b. 

 

Question 5 (a) (ii)  

The most convincing explanations referred to f being a many to one solution, sometimes even giving 

specific coordinates to support this statement. The most common error was a lack of precision in the 

explanation, simply referring to ‘it’ without explicitly referencing whether this was the function or the 

inverse function. 

 

Question 5 (b) (i)  
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In the more successful responses, candidates identif ied that the relevant part of the graph was 

y = px – q, and it was then a routine process to find the inverse function that matched this. Some 

candidates ignored the domain and considered both parts of the given function, despite the previous part 

of the question having identif ied that the inverse of an entire modulus function would not be def ined. 

Once again some candidates went straight into attempting to square both sides, or even just one side, of 

the equation as this seemed to be their standard method when working with a modulus function. 

Candidates also found identifying the domain to be a challenge; most seemed familiar with the range of 

a function being the domain of the inverse function but were then unsure how to proceed. A few 

candidates did identify the condition of ≥ 0, but were unsure as to what, if anything, should go on the left 

hand side of the inequality. 

 

Question 5 (b) (ii)  

There were very few correct solutions seen to this part of the question. These tended to come from 

considering the relationship between a function, its inverse and the line y = x. Candidates employing a 

more algebraic approach could sometimes identify the key value of p = 1, but then struggled to identify 

the required inequality. 

 

Question 6 (a)  

This part of the question was generally well answered, with candidates providing detailed and convincing 

solutions. Most were able to differentiate the given function using the chain rule, whereas a few first 

introduced logs and then used implicit differentiation. Candidates then had to equate the derivative to 0, 

solve to find x = −1.5 and explain why the exponential term would not give any solutions when equated 

to 0. 

 

Question 6 (b)  
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Most candidates were aware that the second derivative was required, and could make some attempt to 

find this, but the differentiation proved too challenging for many. Some candidates started the entire 

question by first splitting the given equation into the product of two exponential terms. When using this 

approach, the first derivative was usually correct but the second derivative rarely so. Most candidates 

gained a mark for identifying that the second derivative was always positive for a convex curve, and  

could attempt to show this. However, only the most able candidates were able to provide a convincing 

justif ication for this. To gain full credit candidates had to make mathematically correct statements 

throughout, so vague statements regarding ‘squares always positive’ could not be credited for the final 

mark. 

Exemplar 3 

At the start of the solution the candidate gained a mark for stating the condition for the curve to be 

convex. They also gained 2 marks for a correct second derivative, with method clearly shown. They then 

attempted to show that this is always positive, but there was an error with the inequality sign; it should be 

(2x + 3)2 ≥0. They were still given the method mark for their attempt, but not the accuracy mark.  

 

Misconception 

 

A common misconception was to show that there was a single stationary point, and it was a 

minimum point, hence the curve must be convex for all x, without appreciating that points of 

inflection are not necessarily stationary points. 
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Question 7 (a)  

It was a minority of candidates who could both identify the need to replace B with – B, and also provide 

suitable justif ication for the final answer.  

 

Question 7 (b)  

This part of the question was very well answered, with many fully correct solutions seen. Candidates 

who used the exact trigonometric values in the two separate identities before expanding the brackets 

tended to be more successful than those who expanded first.  

 

Question 7 (c) (i)  

Most candidates were able to identify that the maximum value would be 0.75, but finding the angle for 

which it occurred proved to be more challenging. A number of candidates did not appreciate that 0 is not 

positive. Even if 0⁰ was discounted, a number of candidates gave the angle as 360⁰. It was only the more 

astute candidates who realised that 180⁰ would also give a maximum value. 

 

Question 7 (c) (ii)  

In general candidates found it more diff icult to identify the minimum value compared to the maximum in 

the previous part of the question. However, once – 0.25 had been found, the angle was also invariably 

correct. 
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Question 8 (a)  

This question was very well answered, with the majority of candidates gaining full credit. The most 

successful responses saw candidates make effective use of brackets in the third term. The most 

common error was multiplying through by 4 rather than 8. Some candidates did attempt to use Newton’s 

method; it was unclear whether they had been taught this method or whether they were selecting the 

incorrect formula, but it was rarely done correctly. 

 

Question 8 (b)  

This was a routine question, with the condition given in the list of formulae at the start of the exam paper, 

yet barely half of the candidates were able to gain the mark. Common errors included not rearranging to 

a condition on x, losing the modulus sign when rearranging, starting with │3x│< 1 and even starting with 

│4 + 3x│< 1. Both the standard condition given in the list of formulae and the mathematically correct 

inequality (as n > 0) were accepted. 

 

Question 8 (c)  

This part of the question was also very well answered. Most candidates were able to gain at least 2 

marks for attempting three relevant terms from the product of their expansion with their attempt at 

(1 + ax)2. While detailed methods were more common, the wording of the question did allow candidates 

to solve the resulting equation on their calculator, but it was only a minority that did so.  
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Question 9 (a) 

To gain this mark, candidates had to give an answer in the context of the question and many were able 

to do so. The most common errors were to say that it was the ‘change’ not ‘rate of change’, and to not 

indicate the dependency. 

 

Question 9 (b)  

This part of the question was very well answered, with the majority of candidates able to state the two 

correct derivatives and then correctly combine them. However, the modal mark was 3 as it was only the 

more astute candidates that appreciated that radians should be used with calculus involving 

trigonometric functions. 

 

Assessment for learning 

 

Unless the question explicitly refers to degrees then candidates should assume A Level 

Maths/Further Maths pure questions involving trigonometric functions will require radian 

measurements. Radians are much easier to use in functions, graphing and calculus.  

 

Question 9 (c)  

Candidates needed to consider the relevance of 12 weeks in the context of this model, and identify that 

the change of season would be likely to affect the validity of the given model; many were able to give a 

sensible explanation. Some candidates simply considered the behaviour of the derivatives as t tended 

towards infinity. Others tried to give explanations in context, such as insufficient flowers to support the 

growing bee population, without appreciating the relevance of the specific value of t given in the 

question. When answering a question about the limitations of a model, candidates should pay close 

attention to how the question is actually phrased rather than giving a more gener ic answer. 
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Question 10 (a)  

A variety of answers were possible; candidates could note that both f(0) and f(1) were positive hence no 

sign change would be seen or refer to the vertical asymptote and/or the discontinuity in the given 

interval. Most candidates seemed to have some idea of why the method would fail, but only a minority of 

candidates were able to give explanations that were suitably detailed and convincing. For example, just 

stating ‘they are both positive’ did not make clear what ‘they’ referred to nor reference the impact  on the 

sign change method. 

 

Question 10 (b)  

Most candidates were able to gain at least 1 mark for rearranging as far as making kx2 the subject of the 

equation. To gain full marks, the given answer had to be obtained convincingly and many candidates 

were able to do so. Some candidates gained the first method mark, and then jumped straight to the final 

answer either because they were unable to complete the proof or because they did not see the need to 

detail all steps.  
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Assessment for learning 

 

When attempting ‘show that’ questions in lessons, teachers should explicitly reference the 

mark scheme to make sure that students are fully aware of the detail required.  

 

Question 10 (c)  

Most candidates gained full marks for being able to use the given iterative formula, showing sufficient 

detail in their working before drawing the correct final conclusion.  

 

Question 10 (d)  

The required method was indicated in the question, and candidates were able to gain the first mark for a 

reasonable attempt to differentiate F(x). Most candidates did attempt to do this, but the derivatives were 

not always of the correct form. The second mark was for substituting x = 0.3. While a correct response 

can imply a correct method, that is not the case for an incorrect response; if the derivative was incorrect 

then candidates had to show explicit substitution for this mark to be credited. The final mark was for 

explaining why the value of F’(0.3) indicated divergence not convergence; some excellent explanations 

were seen but others thought that the fact that it was negative was the reason without also considering 

the magnitude. As the initial method was given in the question it was perhaps surprising that some 

candidates didn’t even attempt differentiation, with simply using the iterative formula being the most 

common error.  
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Question 11 (a)  

To gain full credit candidates had to show reduction to linear form, and relate this to the axes in the given 

graph. Many candidates were able to do so with sufficient detail, and others worked backwards from the 

equation of the straight line to show that removing logs did match the given exponential model. For less 

detailed solutions, there was one mark available for explaining that taking logs of an exponential model 

would result in a straight line. In weaker responses, candidates tended to just say that a line of best fit 

validated the model, without considering the axes, or gave explanations about why a business may 

increase their sales after opening.  
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Question 11 (b)  

This part of the question was generally well answered, either by relating the gradient and intercept to 

their linear reduction or by substituting the given parameters into the equation and then verifying that this 

matched the points in the graph. For the second method, evidence of substitution was required, and 

candidates had to verify at least two points to get both marks.  

 

Question 11 (c)  

The majority of candidates gained both marks for substituting t = 7 and then giving their f inal answer as 

an integer value. The most common errors were using t = 6 or attempting (t = 7) – (t = 6), despite the 

model being clearly defined in the first paragraph.  

 

Question 11 (d) (i)  

The two equally common approaches were to either equate the monthly sales to 70000 or to consider 

total sales, using the sum of a GP but with an initial value of 120. Only the higher scoring candidates 

realised that the first value in the GP should be 138, and these candidates invariably solved the equation 

correctly to gain full marks. 

 

Question 11 (d) (ii)  

To gain this mark candidates had to both comment that the prediction was unlikely to be reliable, and 

also to give a reason why this may be the case. It had to be a specific comment, such as a competitor 

entering the market; no credit was given to generalities that simply said that sales may change but with 

no further detail. Vague comments did result in only a minority of candidates actually being given this 

mark. 
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Question 12 (a)  

Most candidates were able to make an attempt at this question, and the majority gained all 3 marks by 

demonstrating clearly how the given answer was derived. The most common errors were not showing 

sufficient detail when attempting the integrand in terms of u, and being careless with notation, i.e. the 

integral sign and du not appearing consistently throughout. 

 

Question 12 (b)  

This question appears to have been very challenging for many candidates, with a variety of inappropriate 

integration techniques attempted. Candidates could still gain a method mark for attempting correct use of 

limits, but unfortunately some had given up before reaching this point. The factorised denominator 

should have indicated to candidates that using partial fractions would be a sensible strategy, and many 

did attempt to do so. The most common error was to not deal correctly with the repeated factor, but 

these candidates could still get further credit for integrating at least two fractions of the correct structure. 

However, a good number of  candidates were able to provide fully correct solutions, successfully finding 

the partial fractions, using limits after integration and finally using laws of logs to manipulate their answer 

to the required form. 
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