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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 exam. 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 sets and to have routinely used 

spreadsheets, graphing and statistical software when studying this course. They are expected to be able 

to interpret information from software output such as a table of statistics and statistical diagrams. This 

exam included questions that made use of pre-release Large Data Set 6 (LDS6). 

To do well in this component, candidates need to what is required by command words such as 

‘Determine’ as detailed in the specification. They need to use their calculators efficiently in a variety of 

contexts, such as calculating binomial or Normal probabilities. When interpreting statistical diagrams and 

tables they need to justify any inferences made with reference to the information given.  

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

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

• made efficient and appropriate use of their 
calculators 

• were familiar with the pre-release material 

• expressed their solutions clearly and concisely 
using correct mathematical notation 

• were confident in routine algebraic 
manipulation of polynomials and logarithms. 

• provided little or no justification for their 
answers when faced with a request to 
‘Determine’ 

• did not always appreciate when an answer 
derived from their calculator was clearly wrong 

• were not apparently familiar with the pre-
release material 

• presented solutions that were hard to follow 
and made slips in standard mathematical 
notation 

• made slips and sometimes fundamental errors 
in algebraic manipulation. 

 

  

https://www.ocr.org.uk/Images/618038-large-data-set-6-2024-series-.xlsx
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Section A overview 

Section A proved accessible to most candidates, with most candidates earning at least half marks in this 

section. Those candidates that scored highly on the whole paper generally earned full marks in this 

section.   

 

Question 1  

The vast majority of candidates earned both marks on this question. A few candidates made a slip with 

the arithmetic. 

 

Question 2  

Many candidates earned both marks on this question. 

Candidates who did less well may have omitted ‘𝑦 = ′ or correctly incorporated just one of the 

transformations into the new curve: 𝑦 = 2e𝑥+3, 𝑦 = 2𝑒𝑥 − 3 and 𝑦 = e
1

2
𝑥−3 were common incorrect 

answers which earned M1. 
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Question 3 (a) and (b)  

This question was very well answered by most candidates. Those who did less well identified the shape 

of the distribution as Normal or negatively skewed and a few candidates made slips in calculating one of 

the frequencies. 

 

Question 4 (a)  

There were many well-sketched and clearly labelled graphs, which earned both marks. Candidates who 

did less well labelled the horizontal axis in degrees or did not label the vertical axis correctly. Candidates 

who did not do well sketched the graph of 𝑦 = sin
1

2
𝜃 or 𝑦 = 2sin 𝜃. 

 

Question 4 (b)  

Generally this question was answered very well, with candidates presenting their answers in exact form, 

although a handful presented decimals. Candidates who did less well just presented two correct answers 

and some just earned M1 for sight of one of the allowed values. 

Candidates who did not do well worked with sin−1 (−
1

4
) or 2sin−1 (−

1

2
) or 

sin−1(
1

2
)

2
. 
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Question 5 (a) and (b)  

Most candidates scored full marks in this question. Those who did less well often lost both marks in part 

(b) because they either gave their answer as 0.46, 
0.46

0.64
 or 

0.12

0.58
  

 

Question 6 (a), (b) and (c)  

Nearly all candidates answered parts (a) and (b) correctly. There were also many fully correct answers to 

part (c). Candidates who did less well earned B1M1 in this part because they omitted the factor of 2. 

Candidates who did not do well added 0.2 and 0.4, and 0.1 and 0.3 before multiplying the two sums. 
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Section B overview 

All candidates were able to access some marks on each question. A significant number of candidates 

earned full marks on several questions in this section. Question 14 proved to be the most challenging 

question. 

 

Question 7 (a), (b), (c) and (d)   

Part (a) was almost always answered correctly. Part (b) needed a statement to ‘Explain’ why the 

sequence is divergent. Parts (c) and (d) needed working to justify the results to satisfy the ‘Determine’ 

request.  

Candidates who did well in this question showed full working in parts (c) and (d). They identified the 

sequence as being divergent, but may not have articulated why it is divergent sufficiently well to earn the 

mark. Candidates who did less well did not show sufficient detail of their working in part (c) and/or part 

(d). They may have identified the sequence as convergent.  

A sequence which continues to increase is not necessarily divergent 

Candidates who gave an answer such as ‘divergent, because it’s always increasing’ did not earn the 

mark because some convergent sequences, such as 𝑢𝑘 = 100 − 50 × 0.5𝑘, also increase as k 
increases. 
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Question 8  

Candidates who did well in this question found 
d𝑦

d𝑥
 and set their expression equal to zero. They went on to 

try to find the range of values for which the discriminant is negative, or the values for which it is zero. 

They usually scored full marks although a few lost the final mark because they didn’t present their final 

answer correctly. Candidates who did less well slipped up in either finding the discriminant correctly, or 

in solving the quadratic inequality. Both method marks were available but not always earned, as those 

who wrote down an incorrect discriminant without showing a correct substitution did not earn the first 

method mark. A handful of candidates completed the square, but were unable to make further progress. 

Candidates who did not do well may have made a slip in differentiating and then made no further 

progress, or may have worked with the second derivative and made no progress. 
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Question 9 (a), (b) and (c)   

Candidates who did well in this question referred to one of the specified modes of transport in answering 

part (a), and explained why the sampling method does not generate a simple random sample in part (c). 

Most candidates earned full marks in part (b). 

Candidates who did less well gave a response couched in general terms to part (a), such as ‘they may 

all use the same method of transport as the teacher’. In part (c) they may have simply observed that the 

data was collected using systematic sampling. 
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Question 10 (a) and (b) 

Candidates who did well in this question showed full details of the substitution, which they simplified 

correctly. They may have slipped up in part (b) by omitting the modulus sign. 

Candidates who did less well gave insufficient detail of their working to earn M1A1, or factorised 

incorrectly. 8,
1

8
 and 

1

2
 were common wrong factors. 
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Question 11 (a), (b) and (c)  

Nearly all candidates were given the marks in parts (a) and (b), with the majority of these referring to 

positive correlation rather than the expected answer of positive association. 

Candidates who did well in part (c) compared 0.09195 with 0.025. They may have lost the final mark by 

referring to correlation rather than association, or by concluding that there is enough evidence to suggest 

some association. 

Candidates who did less well compared 0.09195 with 0.05. Candidates who did not do well compared 

0.09195 with 0.4359, or made no reference to 0.09195 at all. 
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Question 12  

Candidates who did well in this question set out their solution clearly and concisely. The majority used 

their calculator efficiently to find P(𝑋 ≥ 19) and made a correct comparison with 0.025. They may have 

lost the final mark due to an over-assertive conclusion, but a significant proportion of candidates scored 

full marks. 

Candidates who worked with the critical region may not have done quite so well, as sometimes they 

neglected to find the lower tail or made a slip with one of the critical values. 

Candidates who did less well worked with P(𝑋 ≥ 20) or P(𝑋 ≥ 18), thereby losing the first and the final A 

mark. A small minority of candidates compared their probability with 0.05 instead of 0.025, spoiling 

otherwise correct work. 

Candidates who did not do well sometimes did not define their hypotheses correctly, or worked with 

P(𝑋 = 19), which meant they were unable to access any subsequent marks. 

 

Question 13  

Candidates who did well in this question followed the route laid down in the mark scheme. They may 

have substituted their x-values back into the original equation, and ended up with two extra points. Even 

so, many of these candidates then checked whether all these points satisfied 
d𝑦

d𝑥
= 0 and achieved full 

marks. 

Candidates who did less well either slipped up in rearranging to find an expression for 
d𝑦

d𝑥
 and thus 

substituted an incorrect expression into the original equation, or made a slip in collecting like terms post 

substitution. Nevertheless, those who gave sufficient detail of their work were still able to access the 

method marks, as illustrated in Exemplar 1. 

Candidates who did less well may have made a slip in the differentiation – dealing with the product 

proved most troublesome, but some candidates left 1 on the right-hand side. Some candidates 

differentiated successfully but then made little, if any progress. 

Candidates who did not do well often tried to rearrange the equation to make x the subject before 

differentiating. It was very rare to see this successfully completed. 
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Exemplar 1 
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The response starts with 
d𝑦

d𝑥
= 2𝑦

d𝑦

d𝑥
 + 𝑦 + 𝑥

d𝑦

d𝑥
 +2𝑥 − 1 = 0 . ‘

d𝑦

d𝑥
′ at the start is taken to be a signal that 

the candidate is differentiating (BOD) as the correct expression is set equal to zero. So this line of 

working earns B1B1B1. (It is worth noting that some candidates set their solution out in the same way, 

but did not set the expression equal to zero, resulting in 
d𝑦

d𝑥
=

𝑦+2𝑥−1

1−2𝑦−𝑥
, often leading to a correct final 

answer. Such responses lost the third B mark and the two accuracy marks.)  

The next two method marks are earned for setting 
d𝑦

d𝑥
 equal to zero and substituting the expression for y 

back into the original equation to obtain a quadratic in x. We can ignore the incorrect 𝑦 =
𝑥

2
 . A slip is then 

made in tidying up the expression, so A0 for 5𝑥2 − 2𝑥 = 0. Two x-values are found – there is no need to 

show any factorising for this mark. However, as we are working now with an incorrect pair of values, we 

need to see a full substitution to earn the final method mark, so M0. The final A mark would have been 

unavailable anyway. We ignore the crossed-out work on the right-hand side (which would not have 

earned M1). 
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Question 14 (a)  

Candidates who did well usually made reference to the spreadsheet entry #N/A in the pre-release 

material, or gave an equivalent answer in words. 

Candidates who did not do well gave a variety of speculative answers for which there was no 

justification.  

 

Question 14 (b)  

Candidates who did well in this question showed full working to obtain the theoretical intervals which 

could contain outliers. They then referred back to the diagram and gave the correct range which actually 

contains outliers. 

Candidates who did less well either did not show sufficient detail of their working to earn M1, but were 

awarded with SC1 or SC2, or did not complete the answer by considering the boxplot. 

Candidates who did not do well often worked with median ± 1.5 × IQR. 
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Question 14 (c)  

Candidates who did well commented that the data is genuine or valid, because it forms part of the large 

data set. 

The many candidates who did not do well usually commented that the outliers should be removed for a 

wide variety of speculative reasons. 

 

Question 14 (d)  

Candidates who did well in this question referred to the typical/average man and typical/average woman. 

Candidates who did not do well related their answers to all men and all women. 

 

Question 14 (e)  

Candidates who did well in this question made an explicit comparison of the mean weights and then 

made an appropriate inference. They noted that the standard deviations were almost the same and 

commented on the spread of weights of men and women. 

Candidates who did less well commented on the means and the standard deviations, but only made one 

appropriate inference. In the exemplar, simply observing that the mean weight for men is greater than 

the mean weight for women is insufficient. 
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Exemplar 2  

The candidate comments that the spread of the weights from the mean is roughly the same for both men 

women because the standard deviations are similar, so an inference is made with a justification, earning 

B1. 

The second comment comparing the means is insufficient, however. Having noted that the mean weight 

for men is greater than the mean weight for women, a comment such as ‘on average, men are heavier 

than women’ is needed. 

 

Question 15 (a) (i)  

Most candidates earned the mark for this question. A handful of candidates calculated 
6247066.6

18535
, which by 

an unfortunate coincidence is 337.04, but of course did not score. 
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Question 15 (a) (ii)  

Candidates who did well in this question showed the full substitution to demonstrate how 3.78 is 

obtained and stated the final answer. 

Candidates who did not do well either showed incomplete working or did not use the formulae given on 

the question paper; thus 3.75 was an occasional wrong answer. 

 

Question 15 (b)  

Candidates who did well in this question gave two (or sometimes more) of the acceptable answers from 

the mark scheme. 

Candidates who did less well gave one acceptable reason. 

Candidates who did not do well made comments such as the distribution is uniform, the distribution is 

skewed, it has a mean and a standard deviation. 

 

Question 15 (c)  

Candidates who did well in this question worked with N(337, 3.78²) to find the correct probability. They 

may have lost the final mark by rounding their answer to the nearest whole number. 

Candidates who did less well worked with N(335.2, 3.78²) and just earned the second method mark. 
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Question 15 (d)  

A variety of strategies were seen for solving this problem, with most candidates earning full marks. 

Candidates who did well showed full details of their working and usually worked with the standard 

Normal distribution. 

Candidates who did less well made a sign error in their calculation or used an incorrect value of 𝑧. Some 

may have ignored the request to present the final answer correct to 3 significant figures. 

Candidates who did not do well did not appreciate the need to show some working, and just wrote down 

the answer. 

 

Question 15 (e)  

Candidates who did well in this question set out their hypotheses clearly and worked with 

�̅�~N(340,0.378) to calculate P(�̅� < 339.37). Sometimes a mark was lost due to an incomplete or 

incorrect definition of 𝜇. Most considered the p-value and went on to reach a correct conclusion, 

occasionally losing the final mark due to an over-assertive final statement. Those who worked with the 

critical region were generally equally successful, and a small minority worked with the standard Normal 

distribution – although this approach was notably less popular than in previous years. 

Candidates who did less well defined 𝜇 incorrectly and made a slip in calculating P(�̅� < 339.37). Some 

candidates lost both marks for the hypotheses because they set things up in terms of �̅�. 

Candidates who did not do well used the wrong distribution – see below. 
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Use of correct distribution 

Candidates who worked with, for example, N(339.37,0.378²) or N(340,3.78²) were given M0 and were 
therefore only able to access the first two marks. 

Candidates who stated, for example, �̅�~N (340,
3.78

10
) but recovered to find a correct probability were not 

penalised for the slip in notation. 

 

Question 16  

Candidates who did well in this question usually followed the two routes identified in the mark scheme. 

Sometimes an accuracy mark was lost by working with the constant in decimal form. A handful of 

candidates successfully used the integrating factor method to achieve full marks, but more often than not 

went wrong at an early stage. 

Candidates who did less well usually earned the first four marks, but then made a slip in integrating. 

Mistakes such as ln 9𝑦 on the left-hand side instead of 
1

9
ln 9𝑦 were sometimes made. Some method 

marks were still available, but were not always earned. 

Candidates who did not do well often earned three marks for resolving the partial fractions correctly, and 

a method mark for separating the variables, but were unable to make further progress. 

Misconception 

 

When exponentiating for example ln𝑦 = ln(𝑥 − 1)3 − ln(𝑥 + 2)3 + ln 1024, a common error 

was to write 𝑦 = (𝑥 − 1)3 − (𝑥 + 2)3 + 1024 
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Exemplar 3 
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This is an example of a clear solution that earned full credit.  

The candidate has initially identified that partial fractions are needed and shown how the coefficients 

have been evaluated.  

The differential equation has then been worked through to find the equation ‘y = …’ in terms of a 

constant A (BOD given for the change from ‘c’ to ‘A’).  

Finally, the candidate has shown a clear substitution to find the particular solution. 
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