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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. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 
our website. 

 

 

 

 

 

 

 

 

 

 

 

 

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/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper Y412/01 series overview 
This is a calculator paper in which situations are modelled by discrete random variables; the suitability of 
models is tested using chi-squared tests. Bivariate data are investigated, with tests for correlation and 
association, and modelling using regression. 

In general, candidates performed well on this paper. Very few extremely low marks were seen. Most of 
the candidates achieved over half of the available marks and demonstrated a good understanding of the 
content of this option. Candidates appeared well prepared for all of the questions apart from Question 5 
(d). It was pleasing to see evidence of working, when appropriate, from the majority of candidates. 

Candidates who did well on this paper 
generally did the following: 

Candidates who did less well on this paper 
generally did the following: 

• demonstrated good knowledge of probability 
models 

• gave clear, unambiguous comments when 
required 

• provided all relevant detail in hypothesis tests, 
using suitable wording 

• demonstrated the ability to select then apply 
an appropriate probability model to a given 
situation. 

• demonstrated limited knowledge of probability 
models and the conditions under which they 
apply 

• demonstrated some understanding of 
hypothesis testing but chose incorrect critical 
values and/or gave inappropriate conclusions 

• could apply routine probability calculations. 
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Question 1 (a) 

 

Question 1 (b) 

 

Question 1 (c) 

 

Question 1 (d) 

Most candidates multiplied their E(X) by 50 but many subtracted 25 rather than adding. 
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Question 2 (a) 

Many candidates found it difficult to relate the conditions of ‘randomness’, ‘independence’ and ‘uniform 
average rate’ to the context, ‘breakdowns’, typically referring to ‘events’ or avoiding any reference to 
context. Many candidates’ responses were either muddled, incomplete or contained additional words 
which changed the meaning sufficiently enough for marks not to be given. 

 

Question 3 (a) 

Candidates were required to explain that the points in the scatter diagram did not suggest a linear 
association due to them not being distributed within an elliptical shape and thus bringing into question 
the requirement of the underlying population having a bivariate Normal distribution. For many of the 
candidates who showed awareness of these terms, a common misunderstanding was to refer to ‘the 
data’ having a bivariate Normal distribution.  
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Question 3 (b) 

This was well answered by most candidates. The vast majority realised that data needed to be ranked; 
few errors in ranking were seen. Candidates who slipped up when calculating the correlation coefficient 
could still earn most of the marks provided that correct ranking was seen. 

 

Question 3 (c) 

Many candidates earned 4/5 marks, the missing mark being due to not referencing ‘population’ in their 
hypotheses. An incorrect critical value was used by some, most commonly values for a 1-tail test or from 
the table for the product moment correlation coefficient. 

 

Question 4 (a) 

Although most candidates recognised that the Uniform distribution was appropriate, many omitted stating 
the associated values or were unclear in their wording. 

 

Question 4 (b) 

Most candidates calculated mean and standard deviation correctly. Many fully correct answers were 
seen. A common mistake was for those stating that P(12 ≤ X ≤ 39) was needed but giving the final 
answer as 27/50. 
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Question 5 (a) 

Many candidates did not state the need for the sample to be randomly chosen.  

 

Question 5 (b) 

Many correct answers were seen. In such questions, candidates should use the provided table as a 
guide to an appropriate level of accuracy. 
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Question 5 (c) 

This question was well answered. Some candidates did not state their hypotheses or used ‘correlation’ in 
place of ‘association’. Common mistakes included errors in addition when finding the test statistic and 
use of an incorrect critical value. Most candidates managed to compare their test statistic with their 
critical value and provide a suitably non-assertive conclusion. 

 

Question 5 (d) 

This question was unsuccessfully answered by many candidates. The question required candidates to 
make a comment for each of the different levels of performance at GCSE; many did not follow this, 
instead providing muddled answers. Rather than commenting on how observed performance had 
compared with what would be expected if there was no association, many candidates commented on 
likelihood of success. 
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Exemplar 1 

This candidate has used the data provided to discuss the probabilities of different outcomes rather than 
discussing the data in relation to association between the classification factors. 

Assessment for learning 

In such questions, candidates are required to state that for the cells containing relatively large 
contributions the data suggests that observed values are either greater than would be 
expected or less than would be expected if there were no association, and that for the cells 
with low contributions the data suggest that observed values are as would be expected if there 
were no association. 
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Question 5 (e) 

Many correct answers were seen. Common misconceptions included beliefs that the test would be ‘less 
accurate’ or ‘less precise’ at the 10% level. 

 

Question 6 (a) 

Many correct answers were seen. Some candidates interchanged coefficients a and b.  
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Question 6 (b) 

Many candidates did not consider the accuracy of their final answers. Those who gave answers to 3 or 
more decimal places were penalised. 

 

Question 6 (c) 

Most candidates gave suitable comments regarding interpolation and extrapolation. 

 

Question 6 (d) 

Many correct answers were seen. Those who attempted to calculate the coordinates of this point were 
mostly unsuccessful. 

 

Question 7 (a) 

 

Question 7 (b) 
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Question 7 (c) 

Many correct answers were seen. Common errors included use of B(10, 0.2) or simply calculating 
0.88×0.22.  

 

Question 7 (d) 

Many of the candidates who wrote 0.8n < 0.01 managed to obtain the correct solution without error. 
Some candidates slipped up with their handling of inequalities. Incorrect inequalities, involving 0.8n-1 or 
0.8n×0.2, were common. 

Exemplar 2 

This candidate has stated the correct inequality but perhaps not realised that after taking logarithms a 
value of n greater than 20.6 is needed. 
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