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About this booklet 
 

This document has been produced to support mathematics teachers delivering the GCE 

Statistics specification.  

 

This document looks at questions from the 9ST0-01 A level Statistics Paper 1: Data and 

Probability Summer 2023 examination paper. It shows real student responses to these 

questions, and how the examining team follow the mark schemes to demonstrate how the 

students are awarded the marks. For the mark scheme notes and details of alternative 

methods please see the full mark scheme for this question paper on our website.  

 

For 2023, the approach all exam boards have taken to grading was to return to pre-pandemic 

grading, while giving students protection against any impact of disruption. Results in summer 

2023 therefore will be far more in line with summer exams that were sat in 2019, but lower 

than in 2022, when grades awarded were based on a mid-point between 2019 and 2021 

outcomes. For more information please read our ‘Understanding grade boundaries 2023’ 

document. 

 

* The question level performance data is there to give an indication only of how students 

performed, on each question, in the context of sitting the entire exam paper and is not an 

indication of how students may perform sitting a question in isolation.  

 

 

  

https://qualifications.pearson.com/en/qualifications/edexcel-a-levels/mathematics-2017.coursematerials.html#filterQuery=category:Pearson-UK:Category%2FExam-materials&filterQuery=category:Pearson-UK:Document-Type%2FMark-scheme&filterQuery=category:Pearson-UK:Exam-Series%2FJune-2023
https://qualifications.pearson.com/content/dam/pdf/Support/Post-results%20services/understanding-grade-boundaries-2023.pdf
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How to use this booklet 
 
  

Navigate to a question 

Navigate to a specific part of this question 

Navigate to the Contents 
page 
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General Examiner Feedback 
 

This paper was accessible to all candidates. 

Based on their performance on this paper, candidates should be advised to: 

• give explanation answers within the context of the question 

• show full working on questions requiring calculations 

• use bullet points when answering questions requesting multiple reasons 

• ensure they are answering the exact question asked 

• attempt the whole question, even if they have not managed earlier parts 
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5 

Question 1 

   
 

    
 

 
 1 Yin is the manager of a busy fast-food restaurant. He wants to get customer feedback on 

 the quality of the service at the restaurant. 

 

 Three different sampling methods are considered by Yin. 

 

 Method 1 

 A staff member stands at the main exit to survey customers as they leave the restaurant. 

 

  (a)  For Method 1, give 

 (i)  one advantage, 

(1) 

 (ii)  one disadvantage. 

(1) 

 Method 2 

 An internet link to the survey is printed on the back of customer receipts. 

  (b)  For Method 2, give 

 (i) one advantage, 

(1) 

 (ii) one disadvantage. 

(1) 

 Method 3 

 Customers are asked for their email address when they pay their bill, and a survey is 

 emailed to them afterwards. 

  (c)  For Method 3, give 

 (i)  one advantage, 

(1) 

 (ii). one disadvantage. 

(1) 

 Yin would like the survey to be ongoing. He wants to minimise expense to himself and 

 inconvenience to customers. 

  (d)  Select which one of the three methods, 1, 2 or 3, you would recommend for Yin to use. 

 Briefly explain your selection. 

(1) 

 Yin would like the response rate to this survey to be as high as possible. 

  (e)  Make two suggestions for Yin to improve the response rate of his survey. 

(2) 

(Total for Question 1 is 9 marks) 

 

 1B1 BQuestion 1 - Question 

 Question  Mark Scheme  Examiner Comments 

 Performance  Response A  Response B  Response C 
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Q1 

 

 

 

 

 

A 

B 

C 

 
 

 

Question Scheme Marks AO Notes 

1(a)(i) Advantages (not exhaustive)    

The response rate is likely to be good.    

Customers will be able to feed back as 

soon as the meal is finished. 
  Quick feedback 

 E1 3.1a Any sensible advantage 

1(a)(ii) Disadvantages (not exhaustive)    

It will be expensive to pay a staff 

member to be there permanently. 
   

The restaurant may not have the layout 

to station someone at the exit. 
   

Only asks customers using the main 

exit 
   

Customers may not like being accosted 

on the way out. 
   

Customers may overhear and repeat 

each other’s answers 
   

 E1 3.1a Any sensible disadvantage 

1(b)(i) Advantages (not exhaustive)    

 They are contacting everyone.    

 There will be minimal ongoing costs 

after the initial start-up. 
  or relatively cheap 

 Provides online data in an easy to use 

form 
   

  E1 3.1a Any sensible advantage 

 2B2 BQuestion 1 - Mark Scheme 
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Q1 

 

 

 

 

 

A 

B 

C 

 
 

Question Scheme Marks AO Notes 

1(b)(ii) Disadvantages (not exhaustive)    

The response rate is likely to be low    

Lots of customers do not take receipts 

away. 
  oe 

Lots of customers do not look at the 

back of receipts. 
   

Customers may not have access to the 

internet 
   

 Only the person who pays will have 

the receipt and therefore the survey 
   

  E1 3.1a Any sensible disadvantage 

1(c)(i) Advantages (not exhaustive)    

The company may be able to contact 

the customers in the future for 

feedback or marketing purposes. 

   

Quick to get the survey out.    

Very cheap.    

Easy to set up.    

Provides online data in an easy to use 

form 
   

 E1 3.1a Any sensible advantage 

1(c)(ii) Disadvantages (not exhaustive)    

 Lots of customers may not want to 

give their email addresses. 
   

 Asking for email addresses may make 

customers unhappy. 
   

 There may be data protection issues.   or GDPR oe 

 It will take longer to take orders in the 

restaurant. 
   

 Only the person who pays will have 

the receipt and therefore the survey 
   

  E1 3.1a Any sensible disadvantage 
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Q1 

 

 

 

 

 

A 

B 

C 

 
 

Question Scheme Marks AO Notes 

1(d) Method 2, as it is both cheap and 

inconvenient to customers as you 

aren’t asked for your email address 

   

Method 3, is cheap, and not 

inconvenient to customers as you can’t 

lose your receipt 

   

 E1 2.1b 

Method 2 or 3 must be 

chosen as these minimise 

expense, and a comment 

must also be made about 

inconvenience 

1(e) Possible suggestions 

(not exhaustive) 
   

Offer some free food if people take the 

survey. 
   

Enter survey-takers into a prize draw.    

Make sure the survey is clear and 

concise. 
   

Tell customers that the survey will 

only take 2 minutes. 
   

Send survey multiple times    

 E1, E1 
3.1a, 

3.1a 

E1 for each sensible 

suggestion (max E2) 

Not dep on (d) 

  Total 9  
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Q1 

 

 

 

 

 

A 

B 

C 

 
 

 3B3 BQuestion 1 - Examiner Comments 

 

This question served as a straightforward introduction to the paper, with at least one of the three 

methods accessible to all candidates. Part (d) required candidates to refer to both minimising expense 

and minimising inconvenience to customers. Candidates generally lost marks for either only referring 

to one of these or failing to realise there was a cost associated to a staff member waiting by a door. 

For questions such as (e) it is important to make sure that candidates are answering the exact question 

asked. For example, in this case a large sample of people to complete the survey would result in a 

large sample and more responses, but this does not impact response rate. 

 

Mean 

score 

Max 

score 

Mean 

% 

Edexcel averages: mean scored by candidates achieving grade: 

ALL A* A B C D E U 

6.90 9 77 6.90 7.77 6.97 7.13 6.90 6.70 6.86 6.55 

 

 
*Note: As the data presented is real candidate performance data the averages will not necessarily 

follow a linear pattern.  

 4B4 BQuestion 1 - Performance 
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A 

B 

C 

 
 

 

 5B5 BQuestion 1 - Response A 
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Q1 

 

 

 

 

 

A 

B 

C 

 
 

 

 

4 /9 
Part (a) 

E0: This answer is too vague to quality as an advantage. There is no contextual explanation of 

why this would be convenient. 

E1: This is a minimal acceptable explanation for a disadvantage. 

 

Part (b) 

E0: As above, this answer is too vague to quality as an advantage. There is no contextual 

explanation of why this would be convenient. 

E1: Another minimal acceptable explanation, specific to this method. 

 

Part (c) 

E0: As above, this answer is too vague to quality as an advantage. There is no contextual 

explanation of why this would be convenient. 

E0: No contextual explanation as to why they won’t respond, e.g. not checking email or spam 

filter etc. 

 

Part (d) 

E0: While it is true that method 3 makes the customers aware of the survey this does not answer 

the question. Yin wishes to minimise expense and inconvenience, and neither is referred to. 

 

Part (e) 

E1: Reasonable suggestion of incentive. 

E1: Reasonable suggestion of multiple emails as reminder. 
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Q1 

 

 

 

 

 

A 

B 

C 

 
 

 6B6 BQuestion 1 - Response B 
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Q1 

 

 

 

 

 

A 

B 

C 

 
 

 

 

7 /9 
Part (a) 

E1: This mark is awarded as the feedback is instant which makes the whole process of surveying 

quicker. 

E1: This is a good contextual disadvantage. 

 

Part (b) 

E0: A large sample may be obtained with any method, so this is not an advantage of this method. 

E1: Good contextual explanation for disadvantage. 

 

Part (c) 

E1: This is an advantage over method 1 so is acceptable. 

E1: Good contextual explanation for disadvantage. 

 

Part (d) 

E0: Method 1 would not be cheap, so the student is incorrect about cost, and they do not address 

inconvenience. 

 

Part (e) 

E1: Reasonable suggestion of simple questions 

E1: Reasonable suggestion of survey being short. This is very similar to the previous suggestion, 

but just different enough. 
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A 

B 

C 

 
 

 7B7 BQuestion 1 - Response C 
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Q1 

 

 

 

 

 

A 

B 

C 

 
 

 

 

 

9 /9 
Part (a) 

E1: This answer is sufficient when only one method has been provided. 

E1: Good explanation for disadvantage in context. 

 

Part (b) 

E1: An advantage which applies specifically to this method. 

E1: A disadvantage which applies specifically to this method. 

 

Part (c) 

E1: An advantage which applies specifically to this method. 

E1: A disadvantage which applies specifically to this method. 

 

Part (d) 

E1: The answer refers directly to cost and indirectly to inconvenience. 

 

Part (e) 

E1: Reasonable suggestion. 

E1: Reasonable suggestion. 
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Question 2  

   
 

    
 

 
2 A graph was shown in an article about Summer Olympic teams in The Economist 

 in July 2021 

 

 A section of the graph is shown in Figure 1. 

 

 
Figure 1 

 

  (a)  Estimate the highest proportion of medals won by a single nation in one Summer 

 Olympic Games. 

 

(1) 

  (b)  State how many Summer Olympic Games saw the host nation score more medals 

than any other team. 

 

(1) 

 
 

 9B9 BQuestion 2 - Question 

 Question  Mark Scheme  Examiner Comments 

 Performance  Response A  Response B  Response C 
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Q2 

 

 

 

 

 

A 

B 

C 

 
 

 
 

 In the original article, the graph in Figure 1 was printed in colour. 

  (c)  Explain how colour could be used to make the graph clearer and easier 

to understand. 

 

(1) 

  (d)  State four criticisms, other than the lack of colour, of the graph. 

 

(4) 

 

(Total for Question 2 is 7 marks) 

 

 10B10 BQuestion 2 - Mark Scheme 

 

Question Scheme Marks AO Notes 

2(a) 33%  B1 1.1 awfw 30~35% 

2(b) 3 B1 1.1  

2(c) The nations could be colour-coded.    

A key could be added    

 E1 1.1 Any sensible suggestion 

2(d) Possible criticisms 

(not exhaustive) 
   

There is no key/legend (rather than 

having nation labels on the graph). 
   

No consistent labelling on time (x) axis 

(e.g., every other Olympics). 
   

No label on (x) axis.    

No label on (y) axis    

There is no line for the proportion (y) 

axis. 
   

No (y) axis on the left side.    

Use of †‡⁎ symbols with no 

explanation  
   

No source    

 9B9 BQuestion 2 – Question (Cont.) 
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Q2 

 

 

 

 

 

A 

B 

C 

 
 

Question Scheme Marks AO Notes 

y-axis goes     

 
E1, E1, 

E1, E1 

3.1a, 

3.1a, 

3,1a, 

3.1a 

E1 for each sensible criticism 

(max E4) 

 
 Total 7   

 

 

 11B11 BQuestion 2 - Examiner Comments 

 

This question was well attempted by candidates, and in general they were able to perform well. In (c) 

many candidates did not explain how colour would make the graph easier to understand, such as by 

giving each country a different colour, and merely restated that it would make the graph easier to 

understand. 

(d) was well accessed with candidates able to give a range of criticisms. Candidates are reminded that 

in questions where they are required to give a number of criticisms, such as (d), they are advised to 

use bullet points, and to be careful not to repeat the same point with different wording. 

 

 12B12 BQuestion 2 - Performance 

 

Mean 

score 

Max 

score 

Mean 

% 

Edexcel averages: mean scored by candidates achieving grade: 

ALL A* A B C D E U 

4.19 7 60 4.19 5.01 4.99 4.66 4.29 3.83 3.64 3.33 
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Q2 

 

 

 

 

 

A 

B 

C 

 
 

 13B13 BQuestion 2 - Response A 

 

 

 
 

3 /7 
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Q2 

 

 

 

 

 

A 

B 

C 

 
 

Part (a) 

B0: Not within range of 30-35 

 

Part (b) 

B0: Incorrect value. 

 

Part (c) 

E0: No explanation of how colour makes it easier to tell the difference. 

 

Part (d) 

E1: Jump from 2008-2020 is a different size to others. 

E1: Lack of labels on bars (this is the third comment the candidate makes). 

E1: Difficult to read the y-axis (this is the fourth comment the candidate makes). 

E0: There is a title, but the candidate states there is not. 
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Q2 

 

 

 

 

 

A 

B 

C 

 
 

 14B14 BQuestion 2 - Response B 

 

 

 
 

4 /7 
Part (a) 

B0: No answer given. 

 

Part (b) 

B0: No answer given. 

 

Part (c) 

E1: Explains how colour is used by each nation having their own colour. 

 

Part (d) 

E1: x-axis not labelled. 

E1: y-axis not labelled. 

E1: Lack of key. 

E0: No fourth point made. 
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Q2 

 

 

 

 

 

A 

B 

C 

 
 

 15B15 BQuestion 2 - Response C 

 

 
 

 

5 /7 
Part (a) 

B1: Falls between 30-35 inclusive. 

 

Part (b) 

B0: Incorrect value. 

 

Part (c) 

E0: Simply repeats the question; doesn’t explain how colour helps to distinguish. 

 

Part (d) 

E1: x-axis not labelled. 

E1: y-axis not labelled. 

E1: Gaps in dates are irregular. 

E1: No key. 

Note there is no penalty here for the incorrect “No title” as the candidate has not been hedging their 

bets by e.g., giving more answers than required, they simply didn’t realise their first response was 

worth two marks. 
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Question 3 

   
 

    
 

 17B17 BQuestion 3 - Question 

 
 3 Many websites allow various filters, such as product features, to be applied to searches 

 by online shoppers. 

 

 In November 2021, the Currys website had 400 models of television for sale. 

 

 Three different filters for televisions were considered. They are described below. 

 

8K resolution (R)   A very high-resolution screen with many pixels. 

 This technology is fairly new and relatively expensive. 

 

Screen size ≥ 75ʺ (S)  The screen size is at least 75 inches. 

 Generally a larger screen is more expensive. 

 

Voice control (V)   The television can be controlled using voice commands. 

 This technology is fairly new. 

 

 The three filters were applied singly and in combination with other filters. The number 

 of models of television found on the website after these filters were applied can be 

 seen in Figure 2. 

   

Figure 2 

 Question  Mark Scheme  Examiner Comments 

 Performance  Response A  Response B  Response C 
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Q3 

 

 

 

 

 

A 

B 

C 

 
 

 17B17 BQuestion 3 – Question (Cont.) 

 
 (a)  Use the data in Figure 2 to complete the Venn diagram frequencies below. 

 

 You are reminded that there are 400 models in total. 

(6) 

 

 One model of television is selected at random from those listed on the website. 

 (b)   Find the probability that the television 

 (i) has 8K resolution 

(1) 

 (ii) has a screen size smaller than 75 inches and voice control 

(2) 

 (iii) will not be displayed if any of the filters are applied 

(1) 

 (iv) has 8K resolution, given that the screen size is at least 75 inches. 

(2) 

 Three events are defined as follows: 

  R The television has 8K resolution 

  S The television has a screen size of at least 75 inches 

  V The television has voice control 

 (c)  Show that R and S are not statistically independent. 

 You should provide numerical justification. 

(2) 

 (d)   Suggest a reason, in context, why R and S are not likely to be independent. 

(1) 

 

(Total for Question 3 is 15 marks) 
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Q3 

 

 

 

 

 

A 

B 

C 

 
 

 18B18 BQuestion 3 - Mark Scheme 

 

Question Scheme Marks AO Notes 

3(a) 

 

 

B1 1.1 cao 

 
M1 1.1 

Cells add to 9 

 

or 

Cells add to 16 

𝑅 𝑆 

𝑉 

9 

𝑅 𝑆 

𝑉 

𝑅 𝑆 

𝑉 
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A 

B 

C 

 
 

Question Scheme Marks AO Notes 

 

or 

Cells add to 69 

 

 

A1 1.1 All three correct 

 
M1 1.1 

Cells add to 16 

 

or 

Cells add to 74 

𝑅 𝑆 

𝑉 

𝑅 𝑆 

𝑉 

0 

7 60 

𝑅 𝑆 

𝑉 

𝑅 𝑆 

𝑉 
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A 

B 

C 

 
 

Question Scheme Marks AO Notes 

 

or 

Cells add to 304 

 

 

A1 1.1 All three correct 

 

 

B1 1.1 cao 

 

  
Fully correct diagram 

[scores full marks] 

𝑅 𝑆 

𝑉 

𝑅 𝑆 

𝑉 

5 0 

228 

𝑅 𝑆 

𝑉 91 

𝑅 𝑆 

𝑉 

5 0 

228 

0 

7 60 
9 

91 
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A 

B 

C 

 
 

Question Scheme Marks AO Notes 

 SC 

 

  

Scores max 

B1M1A0M1A0B0 

Remove 1 mark for each 

small slip 

3(b)(i) 

P(𝑅) =
16

400
=

1

25
= 0.04 B1 1.2 

Any of these, oe 

Condone SC 

     
50

400
=

1

8
= 0.125 

or 

     
50

897
= 0.0557 

3(b)(ii) P(𝑆′ ∩ 𝑉) 

M1 1.2 

PI 

P(𝑆′ ∩ 𝑉) 

or 

correct numerator seen 

Condone SC 

     16 + 304 

=
7 + 228

400
 

=
235

400
=

47

80
= 0.588 (3sf) A1 1.2 

awfw 0.587~0.588 

Condone SC 

     
320

400
=

4

5
= 0.8 

or 

     
320

897
= 0.357 

3(b)(iii) 
P(𝑅′ ∩ 𝑆′ ∩ 𝑉′) 

 =
91

400
= 0.228 (3sf) 

B1 1.2 

awfw 0.227~0.228 

Condone SC 

     
400

897
= 0.446 

3(b)(iv) P(𝑅|𝑆)    

=
9

74
= 0.122 (3sf) M1 1.2 PI 

Numerator or denominator 

correct 

or correct use of 

P(𝑅|𝑆) =
P(𝑅 ∩ 𝑆)

P(𝑆)
 

𝑅 𝑆 

𝑉 

74 16 

304 

9 

16 69 
9 

400 
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A 

B 

C 

 
 

A1 1.2 Fully correct 

Condone SC 

     
18

161
= 0.112 

3(c) P(𝑅) = 0.04 

P(𝑅|𝑆) = 0.122 

M1 2.1b PI 

oe 

P(𝑅) and P(𝑅|𝑆) considered 

P(𝑅) ≠ P(𝑅|𝑆) 

so R and S are not statistically 

independent. 

A1 2.1b Correct comparison and 

conclusion. 

    

Alternative    

P(𝑆) =
74

400
=

37

200
= 0.185 

(M1)  PI 

Attempt at finding P(𝑅 ∩ 𝑆) 

and P(𝑅) × P(𝑆) 

P(𝑅 ∩ 𝑆) =
9

400
= 0.0225 

P(𝑅) × P(𝑆) =
37

5000
= 0.0074 

P(𝑅) × P(𝑆) ≠ P(𝑅 ∩ 𝑆) 

so R and S are not statistically 

independent. 

(A1ft)  Correct comparison and 

conclusion. 

Dep on correct calculations in 

M1 

ft their (a) and (b)(i) 

3(d) Possible reasons (not exhaustive)    

 Larger screens have more space 

for pixels. 

   

 More pixels need a larger screen 

to fit. 

   

 More expensive televisions are 

more likely to have bigger screens 

and higher resolution. 

   

  E1 2.1a Any sensible reason 

linking higher resolution 

and larger screen 

   Total 15  
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Q3 

 

 

 

 

 

A 

B 

C 

 
 

 19B19 BQuestion 3 - Examiner Comments 

 

This was a relatively standard Venn diagram question. Candidates are reminded to show full working. 

For example, if a candidate has filled out the diagram incorrectly in (a) they still received method 

marks in (c) for showing full working including the use of formula, but not for simply writing down 

an answer with the values from their diagram.  

Parts (d) and (e) were answered well, with candidates who lost marks in (d) generally doing so for 

not writing a conclusion referring to the independence of the events. 

 

 20B20 BQuestion 3 - Performance 

 

Mean 

score 

Max 

score 

Mean 

% 

Edexcel averages: mean scored by candidates achieving grade: 

ALL A* A B C D E U 

10.49 15 70 10.49 14.52 13.98 13.02 11.20 8.89 7.39 6.09 
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A 

B 

C 

 
 

 

 

 
 

 21B21 BQuestion 3 - Response A 
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A 

B 

C 

 
 

 

 

6 /15 
Part (a) 

B1: Awarded as special case. 

M1: Awarded as special case. 

A0: Not awarded in special case. 

M0: Not awarded for special case as slip on value of 400. 

A0: Not awarded in special case. 

B0: Not awarded in special case. 
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A 

B 

C 

 
 

Part (b) 

B1: Correct value. 

M0: Incorrect value and not correct for values on their diagram. 

A0: Incorrect value. 

B0: Incorrect value. 

M1: Correct answer implies correct method, and 
74

400
seen. 

A1: Correct answer. 

 

Part (c) 

M0: While P(R), P(S) and P(R∩S) are considered, P(R) and P(S) are not multiplied. 

A0: No comparison and conclusion. 

 

Part (d) 

E1: Contextual reason of expensive features given. 
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 22B22 BQuestion 3 - Response B 
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9 /15 
Part (a) 

B1: Central cell is 9 

M1A1: All three values of 0, 7 & 60 correct. 

M1: Totals for R and S are correct (but not V) 

A0: V incorrect. 

B0: 91 incorrect. 

 

Part (b) 

B1: Correct value. 

M1: Correct value from their diagram (219+7) 

A0: Incorrect answer, and P(S) is not stated as 
74

400
 

B0: Incorrect value. 

M1: Correct answer implies correct method, and 
74

400
 seen. 

A1: Correct answer. 

 

Part (c) 

M1: While (R∩S) is calculated incorrectly, P(R) and P(S) are multiplied and compared to this. 

A0: No conclusion. 

 

Part (d) 

E1: Contextual reason of expensive features given. 
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 23B23 BQuestion 3 - Response C 

 

 

 
 



                            Skip to Main Contents 

 

            
 

                      

Question: 1 2 3 4 5 6 7 

37 

Q3 

 

 

 

 

 

A 

B 

C 

 
 

 

 

 

11 /15 
Part (a) 

B1: Central cell is 9 

M1A1: All three values of 0, 7 & 60 correct. 

M1A1: All three totals correct. 

B1: 91 correct. 

 

Part (b) 

B1: Correct value. 

M0: Incorrect value. 

A0: Incorrect answer. 

B1: Correct value. 

M1: Correct denominator of 
74

400
seen. 

A1: Correct answer seen – this qualifies as attempting again and trying. 

 

Part (c) 

M1: While (R∩S) is calculated incorrectly, P(R) and P(S) are multiplied and compared to this. 

A0: Concludes but values incorrect. 

 

Part (d) 

E0: This is the reverse of the answer and not backed by the data. 



                            Skip to Main Contents 

 

            
 

                      

Question: 1 2 3 4 5 6 7 

38 

Question 4 

   
 

    
 

 25B25 BQuestion 4 - Question 

 

 4 A video game is being created by a game developer. In the game, zombies are spawned 

 into the game at random (a zombie will appear in the game at random). 

 Zombies are spawned one at a time. 

 In Version 1 of the game, the time between spawns (in seconds) follows the probability 

 distribution in Figure 3. 

 
  (a)  Write down the value of x 

(1) 

 Ahmed is playing Version 1 of the game, and a zombie has just spawned into the game. 

  (b)  Calculate 

 

 (i)  the probability that no zombies will spawn in the next 10 seconds, 

(1) 

 (ii)  the probability that each of the next three zombies will spawn more than 10 

seconds after the last. 

(2)   

 In Version 2 of the game, the time between spawns (in seconds) follows the exponential 

 distribution with mean 5 seconds. 

 

 Zara is playing Version 2 of the game, and a zombie has just spawned into the game. 

 

  (c) Calculate the probability that 

 (i) at least one zombie will spawn in the next 5 seconds, 

(3) 

 (ii) no zombies will spawn in the next 10 seconds, 

(2) 

 (iii)  no more than 10 zombies will spawn in the next minute. 

(4) 

 Question  Mark Scheme  Examiner Comments 

 Performance  Response A  Response B  Response C 
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B 

C 

 

 

 25B25 BQuestion 4 – Question (Cont.) 

 

 The game developer decides that the probability found in (c)(iii) is too low. 

 She decides the probability that no more than 10 zombies will spawn within a minute of 

 another zombie should be as close to 0.95 as possible, but no less than 0.95 

  (d)  Using this information, find, to the nearest integer, the average number of zombies 

         that will spawn in the next minute. 

 You may use trial and improvement. 

(1) 

  (e)  Using your answer to (d) state the new mean value for the exponential 

 distribution in (c) 

(1) 

 

(Total for Question 4 is 15 marks) 

 

 26B26 BQuestion 4 - Mark Scheme 

 

Question Scheme Marks AO Notes 

4(a) 
𝑥 =

1

15
 B1 1.1 or awrt 0.067 

4(b)(i) P(𝑋 > 10)    

= P(10 < 𝑋 < 15)    

= 5 ×
1

15
=

1

3
 B1 1.1 

oe 

or awrt 0.33 

4(b)(ii) 
(

1

3
)

3

 M1 1.2 
PI 

Their (i) cubed 

=
1

27
 A1 1.2 

oe 

or awrt 0.037 

4(c)(i) [X = Number of Zombies spawning in 

the next 5 seconds] 
   

[𝑋~Po(𝜆)]    

𝜆 = 1 B1 1.2  

𝑃(𝑋 ≥ 1) = 1 − 𝑃(𝑋 = 0) M1 1.2 PI 

= 0.632 (3sf) A1 1.2 awrt 

Alternative    
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C 

 

Question Scheme Marks AO Notes 

 [𝑋 = Time before next zombie spawn 

(seconds)] 
   

 [𝑋~Exp(𝜆)]    

 
𝜆 =

1

5
= 0.2 (B1)  oe 

 

P(𝑋 ≤ 5) = 1 − 𝑒−0.2×5 (M1)  

PI 

Correct use of exponential 

formula 

or 0.368 seen 

Condone 𝜆 = 5 

Condone one small slip 

  = 0.632 (3sf) (A1)   

4(c)(ii) 𝑋~𝑃𝑜(2) 

𝑃(𝑋 = 0) 
M1 1.2 PI 

= 0.135 (3sf) A1 1.2 awrt 

 Alternative    

 P(𝑋 > 10) = 1 − P(𝑋 ≤ 10)    

  = 1 − (1 − 𝑒−0.2×10) 

 = 𝑒−0.2×10 
(M1)  PI 

  = 0.135 (3sf) (A1)   

4(c)(iii) [𝑌 = Number of zombies spawning in 

the next minute (60 seconds)] 
   

𝑌~Po(𝜆) B1 2.1b 

PI 

Poisson distribution stated or 

clearly used 

Mean: 𝜆 = 60 × 0.2 = 12 B1 1.2 PI 

P(𝑌 ≤ 10) M1 1.2 

PI 

Attempt to find this 

probability 

 = 0.347 (3sf) A1 1.2 awrt 

4(d) From tables or calculator, 

use 𝜆 = 6 [per minute] 
B1 1.2  
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Question Scheme Marks AO Notes 

4(e) Exponential mean =
1

6
 minute 

  
B1 1.2 Or equivalent in seconds 

  Total 15  

 

 27B27 BQuestion 4 - Examiner Comments 

 

Parts (a) and (b) were well answered in general, although some candidates mistakenly gave the answer 

a zombie would spawn in the next 10 seconds instead for (b)(i). 

Candidates had a choice of the Poisson or exponential distribution for (c)(i) and (c)(ii) with most 

choosing to use the exponential distribution. Relatively few candidates answered (c)(ii) correctly. 

Part (c)(iii) was more accessible to some than the preceding parts, but some candidates who had not 

been able to access (c)(ii) chose not to continue with the question. These candidates missed out on 

some relatively straightforward method marks in (c)(iii) 

Parts (d) and (e) were good at discriminating between candidates due to the difficulty of the question. 

Candidates were expected to use trial and improvement, as mentioned in the notes, rather than to use 

logarithms although this was a valid method. 

 

 28B28 BQuestion 4 - Performance 

 

Mean 

score 

Max 

score 

Mean 

% 

Edexcel averages: mean scored by candidates achieving grade: 

ALL A* A B C D E U 

4.69 15 31 4.69 14.13 10.32 6.60 4.40 3.29 1.86 0.95 
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 29B29 BQuestion 4 - Response A 
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8 /15 
Part (a) 

B1: Correct value. 

 

Part (b) 

B1: Correct value. 

M1A1: Correct answer using binomial method. 

 

Part (c) 

B1M1A0: Uses exponential distribution with 0.368 seen but incorrect answer. 

M1A1: Correct value and working for exponential method. 

M0B0: Poisson distribution not seen. 

M0A0: Incorrect calculation. 

 

Part (d) 

B0: Incorrect value. 

 

Part (e) 

B0: Incorrect value. 
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  30B30 BQuestion 4 - Response B 
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8 /15 
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B 

C 

 

Part (a) 

B0: Incorrect value. 

 

Part (b) 

B0: Incorrect value. 

M0A0: Left blank. 

 

Part (c) 

B1M1A1: Correct value and working for Poisson method. 

M1A1: Correct value and working for Poisson method. 

M1B1: Use of Poisson with 12 

M1: Correctly calculates with 10 

A0: Incorrect final answer. 

 

Part (d) 

B0: Incorrect value. 

 

Part (e) 

B0: Incorrect value. 
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 31B31 BQuestion 4 - Response C 
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15 /15 
Part (a) 

B1: Correct value. 

 

Part (b) 

B1: Correct value. 

M1A1: Correct value and method. 

 

Part (c) 

B1M1A1: Correct value and working for exponential method. 

M1A1: Correct value and working for exponential method. 

M1B1: Use of Poisson with 12 

M1A1: Correctly calculates. 

 

Part (d) 

B1: Correct value. 

 

Part (e) 

B1: Correct value in seconds. 
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 33B33 BQuestion 5 - Question 

 

 5 In 1950, W.S. Robinson conducted a statistical analysis of some data from the 1930 

 census in the USA. Part of his analysis investigated correlation between rates of literacy 

 and place of birth. 

 In 1930, USA census data was split into 9 geographical regions. 

 For each region, the following two percentages were calculated. 

Foreign-born      Percentage of the adult population born outside the USA. 

English literacy   Percentage of the adult population able to read English to a standard 

sufficient to function in society. 

 In Robinson’s paper, the full data was not provided, though a scatter diagram was given 

 similar in form to the one in Figure 4. 

   
Figure 4 

 Question  Mark Scheme  Examiner Comments 

 Performance  Response A  Response B  Response C 
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A 

B 

C 

 

 

 33B33 BQuestion 5 – Question (Cont.) 

 
 (a)   Complete the table below using Figure 4. 

(2) 

Foreign-born (%) 1 2 2.5 10 11 15.5 18 24.5 27 

English literacy (%)          

 

 

Robinson calculated a correlation coefficient for this data. 

 

 

 (b)   Calculate the value for the Pearson’s product-moment correlation coefficient 

between Foreign-born (%) and English literacy (%) for adults in the 9 regions. 

(1) 

 (c)   State one reason why it may be inappropriate to calculate the Pearson’s product- 

moment correlation coefficient between Foreign-born (%) and English literacy (%) 

for adults in the 9 regions. 

(1)   

 

In the same paper, Robinson considers correlation between Foreign-born (%) and 

English literacy (%) for all of the adults in the census, considered at individual level 

(so each data point represents one person, not one region). 

 

He produces the following statistic. 

r = −0.118 

(d)  Explain why this statistic may be unexpected when compared with the result 

obtained in (b) 

(2) 

(e)  Using your understanding of the context, give a short explanation to explain how the 

unexpected situation regarding the results in (b) and (d) may have occurred. 

(4) 

 

(Total for Question 5 is 10 marks) 
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 34B34 BQuestion 5 - Mark Scheme 

 

Question Scheme Marks AO Notes 

5(a) 
Foreign 

Born 
1 2 2.5 10 11 15.5 18 24.5 27 

English 

Literacy 
90.5 94.3 91.7 98.7 98.3 98 98.9 96.5 96.4 

 

 M1 1.1 

PI 

At least one point correctly 

located (in both variables) 

Condone ±0.1 

 M1 1.1 

PI 

All points correctly located 

Condone ±0.1 

Printing Error    

• Foreign born 18 replaced 

with 19 (leads to r=0.624) 

• English literacy recorded as 0 

for foreign born=18 (leads to 

r=-0.165) 

• Foreign born 18 has English 

literacy left blank (leads to 

r=0.59) 

   

5(b) 𝑟 = 0.616 (3sf) A1 1.2 awfw 0.59~0.64 

5(c) Possible reasons    

The data is not linear.    

There appear to be two different 

groups. 
   

 E1 3.1a  
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Question Scheme Marks AO Notes 

5(d) 

The same data, when considered at 

different levels… 
E1 3.1b 

Mention that the same data is 

used 

or 

Mention of different levels 

…is producing both positive and 

negative values of 𝑟. 
E1 3.1b 

Mention of positive and 

negative 𝑟 

or 

Mention of extreme difference 

in values (oe) 

5(e) Foreign-born people moving to the 

USA are likely to move to regions 

with lots of urban areas (where there 

are more jobs).  

  Linking foreign-born with a 

third variable 

Examples 

     Urbanness 

     Availability of jobs 

     Money/prosperity 

     Better schools 

     Nicer area 

     Others of their  

     nationality in area 

People in urban areas are generally 

better educated than those in rural 

areas. 

  

Linking education (or literacy 

skills) with same variable 

or 

Linking education (or literacy 

skills) with one of above 

variables if first E1 not 

awarded 

So, we would expect regions with lots 

of foreign-born population to have a 

high literacy. 

  Association between foreign-

born and English literacy due 

to a common third variable 

However, at an individual level, 

people who are foreign-born are more 

likely to have another language as 

their first language, so their English 

literacy is likely to be poorer. 

  Implication that English may 

not be first language 

An individual can’t have a foreign 

born %, they are either foreign born 

or not 

   

The grouped data is likely to have 

fewer outliers 

  Or anomalies 

Looking at individuals would have a 

larger sample size with more data 

points 
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B 

C 

 

Question Scheme Marks AO Notes 

 9 regions might not cover the whole 

of the USA while individual data does 

   

Literacy rate of American born 

population in an area may skew 

figures 

   

May not have data for all adults in a 

region 

   

 E1, E1, 

E1, E1 

2.1a, 

2.1a, 

2.1a, 

2.1a 

One mark per comment 

Not exhaustive 

   Total 10  

 

 

 35B35 BQuestion 5 - Examiner Comments 

 

Parts (a) and (b) were answered well in spite of the fact that there was a misprint, though appropriate 

steps were taken to ensure that candidates were not disadvantaged due to this. 

Part (c) was a straightforward question for most candidates, provided they did not get confused 

between the product moment correlation coefficient and Spearman’s correlation coefficient. 

In (d) most candidates were able to identify the fact there was a difference in the correlation 

coefficients, but few fully explained that this was particularly surprising as it was exactly the same 

data. 

A full answer to (e) was an indicator of exceptional understanding and rare to come across, however 

some candidates did give sophisticated answers, linking together multiple ideas such as the ruralness 

of an area and the quality of education. 
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 36B36 BQuestion 5 - Performance 

 

Mean 

score 

Max 

score 

Mean 

% 

Edexcel averages: mean scored by candidates achieving grade: 

ALL A* A B C D E U 

4.86 10 49 4.86 5.88 5.85 5.45 4.96 4.75 4.17 2.86 
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 37B37 BQuestion 5 - Response A 
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A 

B 

C 

 

 
 

3 /10 
Part (a) 

M1: 90.6 correct within 0.1 of 90.5 

M0: 96.8 not within 0.1 of 96.5 

 

Part (b) 

A1: r falls within 0.59-0.64 

 

Part (c) 

E0: Incorrect reason. 

 

Part (d) 

E0: No identification that same data is being used in both calculations. 

E1: Minimum answer expressing difference in r values. 

 

Part (e) 

E0E0E0E0: No relevant points made. 
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 38B38 BQuestion 5 - Response B 
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5 /10 
Part (a) 

M1M1:  All correct. 

 

Part (b) 

A1: r correct. 

 

Part (c) 

E0: Incorrect reason. 

 

Part (d) 

E0: No identification that same data is being used in both calculations. 

E1: Identifies difference in r values. 

 

Part (e) 

E1: “smaller and weaker” considered equivalent to “larger sample size with more data points” 

E0E0E0: No further relevant points made. 
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 39B39 BQuestion 5 - Response C 
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8 /10 
Part (a) 

M1M1: All values correct. 

 

Part (b) 

A1: Correct r. 

 

Part (c) 

E1: Correct reason. 

 

Part (d) 

E1: Identifies same data is being used in both calculations. 

E1: Identifies difference in r values. 

 

Part (e) 

E1: Mention of rural/sparsely populated. 

E1: Links this to education level. 

E0E0: No further relevant points. 
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 41B41 BQuestion 6 - Question 

 
 6 Asbestos is a type of mineral used in construction that has been linked to health risks. 

 Riddhi works for an asbestos removal company. She is researching the removal of two 

 types of asbestos, 

 •   White asbestos (or chrysotile) 

 •   Blue asbestos (or crocidolite) 

 

 When there is an asbestos find during an inspection, its location and type are recorded. 

 An asbestos find is called an instance of asbestos. 

 Figure 5 shows instances of the types of asbestos as a proportion of total instances of 

 asbestos recorded by the company in 2022. 

 

Asbestos type 
Proportion of total 

instances 

White 0.972 

Blue 0.018 

Other 0.010 

 

Figure 5 

 Not all instances of asbestos are removed, as sometimes it is safer to cover the asbestos 

 up and leave it in place. 

 Figure 6 shows the proportion of instances in 2022 that were removed, by type 

 of asbestos. 

Asbestos type 
Proportion of instances 

that are removed 

White 0.015 

Blue 0.971 

Other 0.153 

 

Figure 6 

 

 Question  Mark Scheme  Examiner Comments 

 Performance  Response A  Response B  Response C 
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 41B41 BQuestion 6 – Question (Cont.) 

 

  (a)  Enter the correct probability values into each box in the tree diagram below. 

(2) 

 

  (b)  Calculate the probability that a randomly selected instance was removed. 

(2) 

  (c)  Find the probability that a randomly selected instance is blue asbestos, given that it 

was removed by the company. 

(4) 

  (d)  Suggest a possible reason, in context, why the probability found in (c) is greater 

than the probability that a randomly selected instance is blue asbestos. 

(1) 

 

 The removal of different types of asbestos requires different types of safety equipment. 

 Riddhi states that the company should invest mostly in safety equipment for removing 

 white asbestos, as more than 97% of asbestos instances are of this type. 

 

  (e)  Explain whether you agree with Riddhi’s statement. 

  You should include numerical justification from (c) 

(3) 

(Total for Question 6 is 12 marks) 
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 42B42 BQuestion 6 - Mark Scheme 

 

Question Scheme Marks AO Notes 

6(a) 

 

 

 

 A1 1.2 

Any correct pair of 

conditional values given 

(0.015/0.985 after 0.972, 

0.971/0.029 after 0.018 or 

0.153/0.847 after 0.010) 

  A1 1.2 Completely correct 

6(b) 

0.972 × 0.015 + 0.018 × 0.971
+ 0.01 × 0.153 

M1  

Or 0.0146 + 0.0175 +
0.00153 

May be seen on diagram 

Allow one small slip 

 =0.033588 A1  awrt 0.0336  

𝑊 

𝐵 

𝑂 

𝑅 

𝑅′ 

𝑅 

𝑅′ 

𝑅 

𝑅′ 

0.972 

0.018 

0.010 

0.015 

0.985 

0.971 

0.029 

0.153 

0.847 

Type of 

asbestos 
Removal 

(0.972 × 0.015 = 0.0146) 

(0.018 × 0.971 = 0.0175) 

(0.01 × 0.153 = 0.00153) 
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C 

 

Question Scheme Marks AO Notes 

6(c) 
P(𝐵|𝑅) =

𝑃(𝐵 ∩ 𝑅)

𝑃(𝑅)
 B1 1.2  

 
=

0.018 × 0.971

0.972 × 0.015 + 0.018 × 0.971 + 0.01 × 0.153
 

 

 B1 1.2 

Numerator correct 

or awrt 0.0175 seen 

anywhere (including on tree 

diagram) 

 
 B1 1.2 

Denominator correct or is 

‘their (b)’ 

 = 0.520 (3sf) A1 1.2 awfw 0.52~0.55 

6(d)  Possible reasons (not exhaustive)    

Blue asbestos may be easier to remove 

(so it is removed more often). 
   

Blue asbestos may be more dangerous 

(so it is removed more often). 
   

 E1 2.1a Any sensible reason 

6(e) 
No, I disagree with Riddhi’s 

statement… 
E1dep 3.1b 

dep on good attempt at 

explanation 

ft their (a) 

…as about 52% of the company’s 

removals are of blue asbestos… 
E1ft 3.1b 

Reference to 0.520 

ft their (a) 

…so lots of safety equipment for blue 

asbestos will be required. 
E1 3.1b 

Relating back to safety 

equipment correctly. 

  Total 12   
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 43B43 BQuestion 6 - Examiner Comments 

 
Most candidates filled in the tree diagram correctly, and were therefore able to access (b). The tree 

diagram was used by many candidates to complete (c) rather than using Bayes theorem, and as in 

question 3 candidates are advised to show full working in calculation based questions to earn method 

marks if they made a mistake in their diagram. 

In (d) many candidates pointed out that the probability blue asbestos was removed was extremely 

high, but this is not a contextual reason – rather, this is a consequence of the reason it is removed 

more frequently. 

Part (e) was generally answered well, but candidates need to make sure to link back to the statement 

you are commenting on in the question. Some candidates did not include numerical justification as 

they were instructed to and were therefore penalised. Other candidates did not refer back to safety 

equipment and also lost a mark for this. 

 

 44B44 BQuestion 6 - Performance 

 

Mean 

score 

Max 

score 

Mean 

% 

Edexcel averages: mean scored by candidates achieving grade: 

ALL A* A B C D E U 

8.19 12 68 8.19 11.00 10.50 9.72 8.93 7.54 5.58 4.38 
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7 /12 
 

Part (a) 

A1A1: Fully correct tree diagram. 

 

Part (b) 

M1A1: Correct working and answer. 

 

Part (c) 

B0: No use of formula. 

B1: 0.175 seen. 

B0: Denominator not seen. 

A0: Final answer incorrect. 

 

Part (d) 

E0: Not a contextual reason as to why blue is highly removed. 

 

Part (e) 

E1: Good attempt at explanation. 

E0: Does not refer to their value from (c). 

E1: Refers back to safety equipment. 
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Part (a) 

A1A1: Fully correct tree diagram. 

 

Part (b) 

M1A0: Correct working but answers 0.336 not 0.0336 

 

Part (c) 

B1: Use of formula. 

B1: Numerator correct. 

B1: Denominator is their (b) 

A0: Final answer incorrect. 

 

Part (d) 

E0: Not a contextual reason as to why blue is highly removed. 

 

Part (e) 

E0: Does not qualify as good attempt at explanation as not detailed enough. 

E1: Uses their value from (c) 

E0: No reference to safety equipment. 
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 47B47 BQuestion 6 - Response C 
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10 /12 
Part (a) 

A1A1: Fully correct tree diagram. 

 

Part (b) 

M1A1: Correct working and answer. 

 

Part (c) 

B1B1B1A1: Fully correct working and answer. 

 

Part (d) 

E0: Not a contextual reason as to why blue is highly removed. 

 

Part (e) 

E1: Disagreement and good explanation. 

E1: Uses their value from (c) 

E0: No reference to safety equipment. 
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 49B49 BQuestion 7 - Question 

 

 7 Divya carries out a large-sample study to investigate the 2D:4D digit ratio for 

 adult females 

 The 2D:4D digit ratio is calculated by dividing the length of the index finger (second 

 digit) by the length of the ring finger (fourth digit) on their dominant hand. 

 Previous studies suggest that the 2D:4D digit ratio for adult females is 

 normally distributed. 

 

 Figure 7 shows the values of the sextiles in Divya’s large-sample study. 

 [A sextile is similar to a quartile, but the data has been split into six equal proportions 

 instead of 4.] 

Sextile Approximate percentile Digit ratio 

S1 17th 0.942 

S2 33rd 0.958 

S3 50th 0.971 

S4 67th 0.984 

S5 83rd 1.000 

Figure 7 

 

  (a)  State the approximate value of the mean of the digit ratio in Divya’s study. 

        Explain your answer. 

 

  (b)  Explain why the approximate value of the standard deviation of the digit ratio in 

        Divya’s study is 0.029 

(3) 
 

 Question  Mark Scheme  Examiner Comments 

 Performance  Response A  Response B  Response C 
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 49B49 BQuestion 7 – Question (Cont.) 

 
 Divya also carries out a second large-sample study to investigate the 2D:4D digit ratio 

 for adult males. 

 Previous studies suggest that the 2D:4D digit ratio for adult males is also 

 normally distributed. 

 Her second large-sample study yields the following statistics: 

x̄ = 0.952 

s = 0.034 

  (c)  Find the probability that a randomly chosen male adult has a 2D:4D digit ratio 

 (i)  greater than 1 

(1) 

 (ii)  between 0.9 and 1 

(1) 

  (d)  Find the probability that a randomly chosen adult male has a 2D:4D digit ratio lower 

than that of a randomly chosen adult female. 

 You should use your answers to (a) and (b) 

(5) 

(Total for Question 7 is 12 marks) 

 

 50B50 BQuestion 7 - Mark Scheme 

 

Question Scheme Marks AO Notes 

7(a) 𝜇 ≈ 0.971 B1 2.1b  

The normal distribution is 

symmetrical, so the mean equals the 

median. 

E1 2.1b  

7(b) Approximately 
2

3
 of data lies within 

𝜇 ± 𝜎… 
E1 2.1b oe 

…so 𝜇 + 𝜎 = 𝑆5 M1 2.1b 

PI 

oe for example  

𝜇 − 𝜎 = 𝑆1 

𝜎 ≈ 1.000 − 0.971 

 = 0.029 
A1*dep 2.1b 

or 

0.971 − 0.942 

dep on E1 

SC 

1.000 − 0.971 = 0.029 or 0.971 − 0.942 = 0.029 seen with no explanation scores 

E0M1A0 
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Question Scheme Marks AO Notes 

7(c)(i) [M = 2D:4D ratio of a randomly 

selected male adult] 

[𝑀~N(0.952,0.0342)] 

   

P(𝑀 > 1) = 0.0790 (3sf) B1 1.2 awrt 0.079 

7(c)(ii) P(0.9 < 𝑀 < 1) = 0.858 (3sf) B1 1.2 awrt 0.86 

7(d) [F = 2D:4D ratio of a randomly 

selected female adult] 
   

[𝐹~N(0.971,0.0292)]    

[D = Difference between 2D:4D ratio 

of a randomly selected male and 

female adult] 

   

𝐷 = 𝐹 − 𝑀 M1 2.1b 

PI 

or 

𝐷 = 𝑀 − 𝐹 

𝐷~N(0.019,0.04472) M1 2.1b 

PI 

Normal distribution used for 

difference 

 B1 1.2 

PI 

𝜇 = ±0.019 

cao 

PI 

 B1 1.2 

𝜎 = 0.0447 (awrt) 

or 

𝜎2 = 0.00200 (awrt) 

P(𝐷 > 0) = 0.665 (3sf) A1 1.2 
awfw 0.664~0.665 

 

P(𝐷 > 0) = 0.665 (3sf) A1 1.2 
awfw 0.664~0.665 

 

  Total 12   
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 51B51 BQuestion 7 - Examiner Comments 

 

Most candidates were able to correctly find the mean was 0.971, though some incorrectly justified 

this by averaging the sextiles and thus only scored one mark. 

Explanations in (b) varied in quality, with some candidates manipulating numbers to attempt to find 

the stated value. Most correct answers considered    but there were other correct alternatives 

possible, by considering the z-score of a given sextile. 

Part (c) was a simple calculation that some candidates missed as they had given up after (b) 

Part (d) required combining two normal distributions. If candidates realised this they were generally 

successful as this was a straightforward example of combining two normal distributions. 

 

 

 52B52 BQuestion 7 - Performance 

 

Mean 

score 

Max 

score 

Mean 

% 

Edexcel averages: mean scored by candidates achieving grade: 

ALL A* A B C D E U 

4.99 12 42 4.99 11.26 9.66 7.25 4.77 3.31 2.49 1.81 
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 53B53 BQuestion 7 - Response A 
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4 /12 
 

Part (a) 

B0: Incorrect value given. 

E0: No correct explanation seen. 

 

Part (b) 

E0M0A0: No relevant points made, just attempts at calculation to find the answer given. 

 

Part (c) 

B1: Correct value. 

B1: Correct value. 

 

Part (d) 

M1: Rearranges M < F to M – F < 0 

M0: While brackets are seen, the normal distribution is not specified for the difference. 

B0: Incorrect mean. 

B1: Correct variance. 

A0: No final answer. 
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 54B54 BQuestion 7 - Response B 
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7 /12 
Part (a) 

B1: Correct value given. 

E1: Refers to symmetry of normal distribution. 

 

Part (b) 

E0: No comment on 
2

3
of data seen. 

M0: No reference to S5 

A0: This is not awarded despite seeing 1 − 0.971 = 0.029 as it is dependent on the E1 

 

Part (c) 

B1: Correct value. 

B1: Correct value. 

 

Part (d) 

M1: Rearranges X < Y to X – Y < 0 with X and Y defined. 

M1: X – Y ~ N seen. 

B1: Correct mean. 

B0: Incorrect standard deviation. 

A0: Incorrect answer. 
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 55B55 BQuestion 7 - Response C 
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Part (a) 

B1: Correct value given. 

E0: No correct explanation seen. 

 

Part (b) 

E0M1A0: Special case awarded. 

 

Part (c) 

B1: Correct value. 

B1: Correct value. 

 

Part (d) 

M1M1B1B1A1: Fully correct working and answer. 
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