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Please check that all individual papers contained within this packet are for the same 
qualification, paper and syllabus code as the information listed above.

These question papers are due to be sat on Wednesday 13 October 2021 - 
Afternoon.  

If you have opened this pack before the above date, please keep this pack secure 
and contact our Investigations team via pqsmalpractice@pearson.com immediately. 
They’ll advise you on the next steps.  

As you know, section 11.8 of the JCQ Instructions for Conducting Examinations (ICE) 
requires that “A board/flipchart/whiteboard should be visible to all candidates showing 
the: 

	 a)	 centre number, subject title and paper number; and  
b)	  the actual starting and finishing times, and date, of each examination” 

In addition, we ask that you please also make sure the correct syllabus code is 
included within the above information.  

Thank you for your continued assistance in delivering our examinations. Should you 
have any queries please contact us on the relevant number provided here:  

UK Centres: 03444 632 535 

International Centres: +44 (0)120 477 0696 

Candidates must have: Mathematical Formulae and Statistical Tables (Green), 
calculator

Wednesday 13 October 2021

Pearson Edexcel Level 3 GCE

Afternoon (Time: ) Paper Reference 8MA0/21

Mathematics
Paper 21: Statistics
Advanced Subsidiary
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Find Personal Tutor from www.wisesprout.co.uk          找名校导师，用小草线上辅导（微信小程序同名）



*P66806A0116*
Turn over     

Candidate surname Other names

Total Marks

Centre Number Candidate Number

Please check the examination details below before entering your candidate information

Paper
reference

P66806A
©2021 Pearson Education Ltd.
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Candidates may use any calculator allowed by Pearson regulations.  
Calculators must not have the facility for symbolic algebra manipulation, 
differentiation and integration, or have retrievable mathematical 
formulae stored in them.

Instructions•	Use black ink or ball-point pen.•	If pencil is used for diagrams/sketches/graphs it must be dark (HB or B). •	Fill in the boxes at the top of this page with your name,  
centre number and candidate number.•	Answer all questions and ensure that your answers to parts of questions are clearly 
labelled.•	Answer the questions in the spaces provided  
– there may be more space than you need.•	You should show sufficient working to make your methods clear.   
Answers without working may not gain full credit.•	Values from statistical tables should be quoted in full.  If a calculator is used  
instead of tables the value should be given to an equivalent degree of accuracy.•	Inexact answers should be given to three significant figures unless otherwise stated.

Information•	A booklet ‘Mathematical Formulae and Statistical Tables’ is provided. •	The total mark for this part of the examination is 30.  There are 5 questions.•	The marks for each question are shown in brackets  
– use this as a guide as to how much time to spend on each question.

Advice•	Read each question carefully before you start to answer it.•	Try to answer every question.•	Check your answers if you have time at the end.
•	Good luck with your examination.

You must have:
Mathematical Formulae and Statistical Tables, calculator

Mathematics
Advanced Subsidiary
PAPER 21: Statistics

8MA0/21

Pearson Edexcel 
Level 3 GCE
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1.	
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	 The Venn diagram, where p is a probability, shows the 3 events A, B and C with their 
associated probabilities.

	 (a)	 Find the value of p.
(1)

	 (b)	Write down a pair of mutually exclusive events from A, B and C.
(1)
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Question 1 continued
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(Total for Question 1 is 2 marks)
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2.	 The partially completed table and partially completed histogram give information about 
the ages of passengers on an airline.

	 There were no passengers aged 90 or over.

Age (x years) 0  x < 5 5  x < 20 20  x < 40 40  x < 65 65  x < 80 80  x < 90

Frequency 5 45 90 1

10 20 30 40 50 60 70 80 90 x

y

0
0

Frequency 
density

Age (years)

	 (a)	 Complete the histogram.
(3)

	 (b)	Use linear interpolation to estimate the median age.
(4)

	 An outlier is defined as a value greater than Q3 + 1.5 × interquartile range.

	 Given that Q1 = 27.3 and Q3 = 58.9

	 (c)	 determine, giving a reason, whether or not the oldest passenger could be considered 
as an outlier.

(2)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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(Total for Question 2 is 9 marks)
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3.	 Helen is studying one of the qualitative variables from the large data set for Heathrow 
from 2015.

	 She started with the data from 3rd May and then took every 10th reading.

	 There were only 3 different outcomes with the following frequencies

Outcome A B C

Frequency 16 2 1

	 (a)	 State the sampling technique Helen used.
(1)

	 (b)	From your knowledge of the large data set

		  (i)	 suggest which variable was being studied,

		  (ii)	 state the name of outcome A.
(2)

	 George is also studying the same variable from the large data set for Heathrow from 2015. 
He started with the data from 5th May and then took every 10th reading and obtained 
the following

Outcome A B C

Frequency 16 1 1

	 Helen and George decided they should examine all of the data for this variable for 
Heathrow from 2015 and obtained the following

Outcome A B C

Frequency 155 26 3

	 (c)	 State what inference Helen and George could reliably make from their original 
samples about the outcomes of this variable at Heathrow, for the period covered by 
the large data set in 2015.

(1)
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Question 3 continued
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(Total for Question 3 is 4 marks)
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4.	 A nursery has a sack containing a large number of coloured beads of which 14% are 
coloured red.

	 Aliya takes a random sample of 18 beads from the sack to make a bracelet.

	 (a)	 State a suitable binomial distribution to model the number of red beads in Aliya’s 
bracelet.

(1)

	 (b)	Use this binomial distribution to find the probability that

		  (i)	 Aliya has just 1 red bead in her bracelet,

		  (ii)	 there are at least 4 red beads in Aliya’s bracelet.
(3)

	 (c)	 Comment on the suitability of a binomial distribution to model this situation.
(1)

	 After several children have used beads from the sack, the nursery teacher decides to test 
whether or not the proportion of red beads in the sack has changed. 
She takes a random sample of 75 beads and finds 4 red beads.

	 (d)	Stating your hypotheses clearly, use a 5% significance level to carry out a suitable 
test for the teacher.

(4)

	 (e)	 Find the p‑value in this case.
(1)
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Question 4 continued
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Question 4 continued
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 10 marks)
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5.	 Two bags, A and B, each contain balls which are either red or yellow or green.

	 Bag A contains 4 red, 3 yellow and n green balls. 
Bag B contains 5 red, 3 yellow and 1 green ball.

	 A ball is selected at random from bag A and placed into bag B. 
A ball is then selected at random from bag B and placed into bag A.

	 The probability that bag A now contains an equal number of red, yellow and green balls 
is p.

	 Given that p > 0, find the possible values of n and p.
(5)
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Question 5 continued
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Question 5 continued
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(Total for Question 5 is 5 marks)

TOTAL FOR STATISTICS IS 30 MARKS
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