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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 responses 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 Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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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 assess content from pure mathematics and statistics. 

Section A (23 marks – Questions 1 – 7) is designed to offer a gentle start to the exam, with questions 

focused on routine procedural work, and little problem solving, from both pure and statistics content. 

However, the proof required in question 5 was challenging for many candidates. 

Section B (77 marks – Questions 8 – 17) is designed to include longer questions on both pure and 

statistics content with some involving more complex problem solving and are often more scaffolded 

through multiple question parts. While this section is designed to be more challenging, candidates 

appeared to be able to demonstrate their knowledge on the topics assessed. 

Candidates are expected to have studied statistics using the large data set (LDS 7, Question 10) and to 

have routinely used spreadsheets and the statistical functions on their calculator. Additionally, they 

should be familiar with statistical software and be able to interpret output generated by software such as 

summary statistics and statistical diagrams. They should also be familiar with graphing software. 

To do well in this component, candidates need to understand what is signalled by the various command 

words such as ‘Determine’ as detailed in the specification. They need to be able to use their calculators 

in a variety of different contexts such as calculating binomial or Normal probabilities. 

When interpreting statistical information, whether it is presented in text, tables or diagrams, they need to 

support inferences and explanations with reference to the relevant quantitative information. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• understood the requirements of the request to 
show detailed reasoning 

• were familiar with the pre-release material 

• were proficient in routine algebraic 
manipulation involving negative indices and 
quadratic equations 

• made efficient use of the statistical functions 
and probability distributions on their 
calculators, and were able to work successfully 
with summary statistics 

• used (sometimes given) numerical information 
to support statistical inferences or explanations 

• expressed final answers in a simplified form. 

• provided insufficient detail of their working 
when responding to a request to show detailed 
reasoning 

• had apparently not worked with the pre-
release material 

• made slips and sometimes fundamental errors 
when completing routine algebraic work 

• misunderstood how to use summary statistics 
and made slips when using probability 
distributions on their calculators  

• made speculative comments to support 
inferences or explanations 

• left final answers not simplified. 

  

https://www.ocr.org.uk/Images/654620-large-data-set-7-2025-series-.xlsx
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Section A overview 

Section A was accessible to nearly all candidates, with many candidates scoring at least 20 marks out of 

23. Nearly all candidates obtained at least half marks on this section. 

 

Question 1 (a) 

 

Question 1 (b) 

This question was very well answered: nearly all candidates were given both marks. A small minority 

made a sign error in part (a) or confused radius and diameter and gave an answer of 16 in part (b). 

 

Question 2 

Most candidates answered this question successfully. Those who did less well gave the answer 1760𝑥3 

or neglected to cube 2, thereby did not gain the A mark. The small number of candidates worked with 
12C4. 

 

Question 3 
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Most candidates answered this question successfully. Those who did less well often showed the correct 

method but made a slip in the calculation, or did not give their answer to the correct precision. A small 

minority of candidates misquoted the cosine rule or substituted the lengths incorrectly and didn’t score. 

 

Question 4 (a) 

 

Question 4 (b) 

 

Question 4 (c) 

For the most part candidates answered this question very successfully. 

Candidates who did less well may have made a sign error when using long division in part (b) or they 

may have mislabelled or omitted a label for an intercept in part (c)  

 

Question 5 

Candidates who did well in this question used 𝑆𝑛 =
𝑛

2
(2𝑎 + (𝑛 − 1)𝑑) 𝑜𝑟 𝑆𝑛 =

𝑛

2
(𝑎 + 𝑙) with a = 1 and d 

=2 or started with ∑ (2𝑖 − 1) 𝑛
𝑖=1 and used the standard formula for ∑ 𝑖𝑛

𝑖=1  to obtain the result 𝑛2. 

Candidates who did less well worked with a = 3 or made a slip such as an omission of brackets when 

completing the proof. 

Candidates who did not do well attempted proof by exhaustion or proof by contradiction. 
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Question 6 (a) 

 

Question 6 (b) 

Candidates who did less well wrote down may have omitted ‘y =’ in part (a) or missed one of the 

equations in part (b). A small number of candidates identified the three asymptotes but presented them 

as a list of x-values instead of giving three equations. 
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Question 7 (a) 

Most candidates answered this question correctly. 

Candidates who did less well misplaced one of the probabilities or replaced 0.5518 with 0.4482. 

 

Question 7 (b) 

Candidates who did well in this question calculated P(A), P(B) and P(A and B) and then showed by 

calculation that P(A and B) = P(A) x P(B). A significant minority were equally successful showing that 

P(A) = P(A|B). 

Candidates who did less well usually found P(A and B) correctly but may have mistaken 0.3382 for P(A) 

and/or 0.0682 for P(B). A few candidates presented the correct argument but made slips with the 

arithmetic. 

A significant minority of candidates did not appear to know what was meant by independence in this 

context and made little progress on this question. 

 

Question 7 (c) 

Candidates who did well in this question explained their answer in terms of P(A and B) being non-zero. 

Candidates who did not do well often understood what was meant by mutually exclusive but couldn’t 

explain their reasoning adequately and didn’t refer to probability. A significant minority of candidates 

confused mutually exclusive with exhaustive. 
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Section B overview 

The early marks on each question proved to be accessible to all candidates, and a significant number of 

candidates were able to achieve full marks on several questions in this section. Questions 14 (d), 15 (d), 

16 and 17 proved to be the most demanding. 

 

Question 8 (a) 
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Question 8 (b) 

Most candidates did very well in this question, often obtaining all 4 marks. 

Candidates who did less well were sometimes careless with their use of the diagrams and did not gain 

the A mark(s) because their answer was out of tolerance. Both parts of this question requested 

candidates to ‘determine’ so those candidates that presented answers with no working could not be 

awarded full M1A1 marks, but a B1 for correct answers was allowed.  

 

Question 9 (a) 

 

Question 9 (b) 

Most candidates did very well in this question, with many earning all 3 marks. 

Those who did less well made a slip with the arithmetic or used the wrong multiplier and earned the mark 

for the special case. 
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Question 10 (a) 

This question was done extremely well, with very few errors seen. 

 

Question 10 (b) 

Candidates who did well alluded to interpolation or the apparently strong linear relationship to justify the 

assertion that the estimate is likely to be reliable. 

Some candidates who did not do well did not say whether the estimate is likely to be reliable. A minority 

commented on the value of the life expectancy being between the two values for life expectancy on the 

graph. 
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Question 10 (c) 

Candidates who did well in this question observed that life expectancy in the UK is higher than in Sudan, 

or that life expectancy is generally higher in Europe than in Africa, so the approximation is unlikely to be 

close. 

Candidates who did not do well compared other variables such as healthcare or standard of living, 

without actually referring to life expectancy. 

 

Question 10 (d) 

Candidates who did well commented that rows of data with an entry of #N/A should be deleted. 

Candidates who did not do well either commented that cells (rather than explicitly referring to the whole 

row) with an entry of #N/A should be deleted, or didn’t refer to missing data in any way, but attempted to 

identify outliers. 
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Question 10 (e) 

Candidates who did well in this question usually identified extrapolation as a reason for it being unlikely 

that the estimate will be reliable, although some presented sensible arguments based on the nature of 

the scatter or the lack of evidence for a linear relationship. 

Candidates who did not do well argued that the estimate is likely to be reliable. 
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Question 11 (a) 
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Most candidates answered this question correctly. 

 

Question 11 (b) 

Most candidates answered this question correctly. 

Candidates who did not do well rounded their answer to the nearest whole number or evaluated 
0+1+2+3+4

50
 . 

 

Question 11 (c) 

Candidates who did well in this question divided their answer to part (b) by 4. 

Candidates who did not do well in this question, who were in the majority, divided their answer to part (b) 

by 50. 

 

Question 11 (d) 

Candidates who did well in this question calculated the probability distribution for B(4, their p), and then 

the theoretical frequencies by multiplying by 50. They may have rounded their probabilities before 

multiplying and did not gain a mark. 

Candidates who did less well just calculated the probabilities. 

Candidates who did not do well usually worked with B(50, 0.0152). 
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Question 11 (e) 

Candidates who did well in this question compared their probabilities or their frequencies from part (d) 

with the given data. 

Candidates who did not do well considered the model to be a good fit, or made no reference to their 

work in part (d). 

 

Question 12  

Candidates who did well in this question showed the substitution of the Pythagoras identity and the steps 

to obtain a quadratic equation in tan 𝜃. They obtained values for tan 𝜃, usually by factorising, but 

occasionally by using the formula, before using these to obtain the required values of 𝜃. A small number 

of candidates obtained a quadratic in sin 𝜃  or cos 𝜃: a few successfully found the correct values using 

this approach and earned full marks. 

Candidates who did less well may have omitted to show sufficient details of the initial substitution or not 

shown any working for obtaining their values for tan 𝜃. Some candidates made a rounding error in their 

values of 𝜃. 

Candidates who did not do well may have made a sign error when substituting or may have made a slip 

post substitution to obtain an incorrect quadratic. Some candidates factorised incorrectly and did not gain 

the last 3 marks. 

Quadratic equations and detailed reasoning 

When a quadratic equation arises as part of the solution to a question which requires detailed 
reasoning, candidates must show how they arrive at the values, for example by factorising, completing 
the square or using the quadratic formula. 
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Question 13 (a) 

Candidates who did well in this question stated their hypotheses clearly and provided a full definition of 

the stated parameter. 

Candidates who did less well in this question gave an incorrect or incomplete definition of the parameter. 

 

Question 13 (b) 

Candidates who did well in this question calculated the relevant probabilities and identified the critical 

region correctly. Some candidates successfully worked with the inverse binomial probability function on 

their calculator. 

Candidates who did less well found the correct critical value but were unable to state the critical region 

correctly. A few candidates gave the correct answer but provided insufficient working to justify their 

answer. A small number of candidates found the critical region for a two tailed test. 

Many of the candidates that struggled on this question appeared to be using the probability distribution 

rather than the cumulative distribution, eg P(X = 28) etc. 
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Question 13 (c) 

Candidates who did well in this question used their answer to part b as requested to carry out the test. 

They made the correct deduction and presented a full conclusion in context. 

Candidates who did less well gave an incomplete or over-assertive conclusion and did not gain the final 

mark. 

Candidates who did not do well worked with the wrong critical region or re-worked the test using a p-

value – this was often unsuccessful. 

 

Question 13 (d) 

Many candidates answered this question correctly. 

Candidates who did not do well sometimes gave the value for P(X ≤ 26) calculated in part (b) or part (c). 

A variety of other incorrect probabilities were given. 

 

Question 14 (a) 

Most candidates earned both marks. 

Those who did less well often did not provide coordinates as requested and left their answer as 𝑥 = −
16

3
. 

Some candidates obtained extra, incorrect, coordinates of (0.0). 

 

Question 14 (b) (i) 

Most candidates earned both marks, with hardly any sign errors being seen. 

Candidates who did not do well divided 16 by −2 instead of multiplying. 
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Question 14 (b) (ii) 

Most candidates answered this question correctly. 

Those who did less well omitted the y-coordinate or presented an extra point – usually (0,0). A few 

slipped up when calculating the y-value following correct work to find x. 

 

Question 14 (c) (i) 

This was very well done indeed. 

 

Question 14 (c) (ii) 

A good number of candidates earned both marks. 

Those who did less well often made a sign error and obtained x < 16 or x > −16. Some candidates 

obtained an extra value, and a common wrong answer was −16 < x < 0. 

Candidates who did not do well often incorrectly investigated 
d2𝑦

d𝑥2 > 0. 
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Question 14 (d)  

Candidates who did well in this question integrated both terms correctly, substituted the limits correctly 

and used ln|𝑥| to deal with the negative limits. They usually went on to obtain the correct answer in the 

requested form. A minority of candidates reflected the curve in the y-axis and successfully integrated 

f(−𝑥), substituting positive limits to obtain the correct result. 

Candidates who did less well integrated correctly but worked with the logarithms of negative numbers to 

fortuitously obtain the correct result. Those who attempted a reflection in the y-axis may have made a 

sign error (usually with the second term) or neglected to swap the limits. 

Candidates who did not do well in this question may have integrated only one term correctly: 

16 ln 𝑥2 and 3 were occasional wrong answers for the first and second term respectively. A few 

candidates attempted the substitution 𝑢 = 𝑥2, an approach which could only earn part marks. 

Integration involving the natural logarithmic function   

The integration formula ∫
𝑓′(𝑥)

𝑓(𝑥)
= 𝑙𝑛|𝑓(𝑥)| + 𝑐 must use the modulus when 𝑓(𝑥) < 0 since 𝑙𝑛(𝑓(𝑥)) will 

be undefined. Simply ignoring the negative is not good mathematical practice and will not normally be 
credited, especially where the command request is ‘determine’, ‘show that’, or ‘In this question you 
must show detailed reasoning’. 
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Exemplar 1 

This response earns M1A1 for both terms being integrated correctly. Unfortunately this candidate has 

crossed out their substitution with correct use of limits and modulus (which could have earned the 

second M1) and dealt with ln(−
1

2
)  and ln(−4) by writing ln |−

1

2
| = − ln (

1

2
)  and ln|−4| = − ln 4, in a 

single line of working which meant that neither the second or third M1 could be earned and the final 

answer is incorrect A0.  
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Question 15 (a) (i) 

Most candidates answered this question correctly. 

Those who did not do well sometimes gave close approximations, such as opportunistic sampling and 

convenient sampling. Quota sampling and stratified were common wrong answers. The specification ref 

Mp23 provides a list of sampling techniques that candidates should be familiar with. 

 

Question 15 (a) (ii) 

There were very many good answers to this question, with candidates realising that those who use the 

services of a personal trainer are unlikely to be representative of the general population in this context. 

This was expressed in a variety of interesting and imaginative ways. 

Candidates who did not do well sometimes explained why the sample was not a simple random sample 

or explained why the trainer’s sample might not be representative of the rest of his clients. 
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Question 15 (b)  

Most candidates met the demand of this question by writing down ‘negative association’ or gave the 

equivalent in terms of the two variables. 

Those who did not do well framed their response in terms of correlation, in spite of the request for a 

description of the association. 

 

Question 15 (c)  

Nearly all candidates earned this mark. 

Those candidates who did not do well may have divided the scatter into 3 parts instead of 2. 

Occasionally they drew diagonal lines or circled two sets of points. 
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Question 15 (d)  

Candidates who did well in this question considered the magnitude of the two values of 𝑟𝑠 compared to 0 

or 1 as appropriate. Similarly, they compared the p-values with standard values such as 0.01 or 0.05 and 

then made inferences about the association between resting pulse rate and mean hours per week spent 

running. 

Candidates who did less well used their comparisons to support their comments but based their 

conclusions on correlation rather than association. 

Candidates who did not do well compared the p-values with the values of 𝑟𝑠 and in some cases thought 

the p-value was the value of the product moment correlation coefficient. Some candidates wrote at 

length about the different degrees of association, often quite sensibly, but without referring to the p-

values or the rank correlation coefficients. 
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Exemplar 2 

In the first part of the response, it was given B0 because there is no consideration of the magnitude of 

𝑟𝑠 . M1A1 is then earned for comparing the p-value with 0.01 and making an appropriate inference. 

In the second part, once again there is no relevant comment on the magnitude of 𝑟𝑠, so B0. However, it 

was given M1A1 for the comparison of the p-value with 0.01 and making an appropriate inference. 
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Question 16 (a)  

Candidates who did well in this question separated the variables and then used integration by parts to 

express P in terms of t. They substituted correctly to find the constant of integration and presented the 

final answer with fractions in lowest terms and like terms collected. 

Candidates who did less well may have omitted to show the separation of variables as a first step or 

made a sign error when integrating by parts. Some candidates earned M1A1 for integration by parts but 

then made a slip with the second integration. 

Candidates who did not do well may have earned the first B1 mark but then made no progress with 

integration by parts (for a variety of reasons, often the wrong choice of u and dv). 

A few candidates wrote down the correct answer and then may have attempted to justify the answer by 

differentiating. Such an approach seldom earned more than the first B1 mark. 

 

Question 16 (b)  

Those candidates who did well in this question usually worked with lim
𝑡→∞

𝑒−0.8𝑡 = 0 and showed that 𝑃 →

36 to justify the conclusion that the population of puffins will not recover to its original value, according to 

the model. Some candidates were equally as successful by beginning their response with as 𝑡 →

∞, 𝑒−0.8𝑡 → 0. 

Candidates who did not do well in this question sometimes had the right idea but may have substituted 

∞ in their expression for P or set their expression for P equal to 58.5 and look for a contradiction. 
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Question 17 

Candidates who did well in this question set out their working clearly and identified the variance, sample 

mean and its distribution correctly. They set up the hypotheses correctly and defined 𝜇 correctly. 

They usually went on to calculate the p-value correctly, although a minority worked with the critical 

region, and a smaller minority worked with the standard Normal distribution. Having reached this stage, 

most candidates were able to complete the test correctly and present an acceptable conclusion which 

was not too assertive. 

Candidates who did less well may have defined 𝜇 incorrectly (usually by omitting the word population, 

but sometimes by omitting the word mass), defined the sample mean as 𝜇 incorrectly or by neglecting to 

state the distribution of the sample mean. Some candidates worked with the mean squared deviation 

instead of the variance but were still able to access the method marks. 

Candidates who did not do well may have earned 3 of the B marks – usually for the hypotheses, the 

sample mean and the variance but then worked with an incorrect distribution either with VAR[X] or with a 

mean of 347.34. A minority of candidates did not calculate the sample mean at any stage but went on to 

find P(X < 340), which did not score. 
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Exemplar 3 

This response earns 4 of the first 5 marks, but the final B0 because the correct distribution of 𝑋̅ is not 

seen. Since there is an incorrect distribution stated, an element of benefit of doubt has been applied 

when awarding the first method mark for the attempted calculation of the z-score. To earn the second 

method mark, a comparison needs to be made of their calculated value with the correct critical value, so 

M0M1, and no further marks are available, as the A marks depend on the award of both method marks. 
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users per centre. We require an Interchange username to verify your 
centre’s users for ExamBuilder. 

If you do not have an Interchange account, please contact your centre 
administrator (usually the Exams Officer) to request a username.
Once you have an Interchange username, use the form on this page to 
sign up for ExamBuilder, or ask an existing user at your centre to create 
an ExamBuilder account for you.

Active Results Review students’ exam performance with our free online results analysis 
tool. It is available for all GCSEs, AS and A Levels and Cambridge 
Nationals (examined units only).

Find out more.
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