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General guidance to Additional Assessment Materials for use in 2021 
Context 
· Additional Assessment Materials are being produced for GCSE, AS and A levels (with the exception of Art and Design). 
· The Additional Assessment Materials presented in this booklet are an optional part of the range of evidence teachers may use when deciding on a candidate’s grade. 
· 2021 Additional Assessment Materials have been drawn from previous examination materials, namely past papers.  
· Additional Assessment Materials have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidate. 

Purpose 
· The purpose of this resource to provide qualification-specific sets/groups of questions covering the knowledge, skills and understanding relevant to this Pearson qualification.  
· This document should be used in conjunction with the mapping guidance which will map content and/or skills covered within each set of questions.  
· These materials are only intended to support the summer 2021 series.  



1. A chocolate manufacturer places special tokens in 2% of the bars it produces so that each
bar contains at most one token. Anyone who collects 3 of these tokens can claim a prize.

Andreia buys a box of 40 bars of the chocolate.

(a)	Find the probability that Andreia can claim a prize.
(2)

Barney intends to buy bars of the chocolate, one at a time, until he can claim a prize.

(b)	Find the probability that Barney can claim a prize when he buys his 40th bar of chocolate.
(3)
(c)	Find the expected number of bars that Barney must buy to claim a prize.
(1)
(Total for Question 1 is 6 marks)

2. Suzanne and Jon are playing a game.

They put 4 red counters and 1 blue counter in a bag.

Suzanne reaches into the bag and selects one of the counters at random. If the counter
she selects is blue, she wins the game. Otherwise she puts it back in the bag and Jon
selects one at random. If the counter he selects is blue, he wins the game. Otherwise
he puts it back in the bag and they repeat this process until one of them selects the blue
counter.

(a)	Find the probability that Suzanne selects the blue counter on her 4th selection.
(2)
(b)	Find the probability that the blue counter is first selected on or after Jon’s third
selection.
(2)
(c)	Find the mean and standard deviation of the number of selections made until the blue
counter is selected.
(2)
(d)	Find the probability that Suzanne wins the game.
(3)
(Total for Question 2 is 9 marks)



3. Bob’s hobby is using his metal detector to look for objects in the ground. The local farmer, Diane, lets him look in a large field. When the metal detector signals a find to Bob he digs it up and classifies it as either interesting or rubbish. Only 10% of finds are classified as interesting.
Bob looks for objects in the large field every day for 5 consecutive days. He decides that he will keep going each day until he has found one interesting object and then he will stop.
(a) 	State an assumption Bob must make to model the number of objects he digs up in a day with a geometric distribution.
(1)
Using this assumption, calculate the probability that
(b) 	he digs up 7 objects on the first day,
(3)
(c) 	he digs up more than 7 objects on the first day,
(3)
(d) 	he digs up fewer than 7 objects each day on 3 out of the 5 days.
(3)
Over the summer Bob looks for objects in the large field for a total of 80 days.
(e) 	Estimate the probability that the mean number of objects which Bob digs up each day is fewer than 9.
(4)
(Total for Question 3 is 14 marks)





4. Jo and Keith are carrying out an experiment. A bag contains a large number of counters, some of which are green. Keith randomly draws a counter from the bag, records its colour and then replaces it before drawing the next counter. He continues until he has drawn two green counters.
The random variable X represents the number of draws up to and including the second green counter.
The random variable Y represents the number of draws up to and including the first green counter.
On each occasion Jo records the value of x and the value of y. They repeat this process a large number of times.
(a) 	State an appropriate distribution to model the random variable Y.
(1)
Looking at the data, Jo suggests that the variance of X might be equal to the square of the mean of X.
(b) 	Given that X may be modelled by the negative binomial distribution, explain why Jo’s suggestion cannot be true for the underlying distribution.
(3)
Jo uses the data and estimates that the variance of Y is 20.
(c) 	Calculate an estimate of the proportion of green counters in the bag.
(3)
In a different bag 40% of the counters are green and the rest are red.
(d) 	For this bag, calculate the probability that the second green counter occurs on the 5th draw, given that the first green counter occurred on the 2nd draw.
(2)
(Total for Question 4 is 9 marks)
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