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1.	 Jim farms oysters in a particular lake.  He knows from past experience that 5% of young 
oysters do not survive to be harvested. 

	 In a random sample of 30 young oysters, the random variable X represents the number     
that do not survive to be harvested.

	 (a)	 Write down a suitable model for the distribution of X.
(1)

	 (b)	 State an assumption that has been made for the model in part (a).
(1)

	 (c)	 Find the probability that 

		  (i)	 exactly 24 young oysters do survive to be harvested,

		  (ii)	 at least 3 young oysters do not survive to be harvested.
(4)

	 A second random sample, of 200 young oysters, is taken.
	 The probability that at least n of these young oysters do not survive to be harvested is more 

than 0.8

	 (d)	 Using a suitable approximation, find the maximum value of n.
(3)

	 Jim believes that the level of salt in the lake water has changed and it has altered the 
survival rate of his oysters.  He takes a random sample of 25 young oysters and places 
them in the lake. 

	 When Jim harvests the oysters, he finds that 21 do survive to be harvested.

	 (e)	 Use a suitable test, at the 5% level of significance, to assess whether or not there is 
evidence that the proportion of oysters not surviving to be harvested is more than 5%.  
State your hypotheses clearly.

(5)
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Question 1 continued
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Question 1 continued
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Question 1 continued
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2.	 The distance, in metres, a novice tightrope artist, walking on a wire, walks before falling 
is modelled by the random variable W with cumulative distribution function

F( )w
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w w w
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	 (a)	 Find the probability that a novice tightrope artist, walking on the wire, walks at least 
3.5 metres before falling. 

(2)

	 A random sample of 30 novice tightrope artists is taken. 

	 (b)	 Find the probability that more than 1 of these novice tightrope artists, walking on the 
wire, walks at least 3.5 metres before falling. 

(3)

	 Given E(W ) = 1.6 

	 (c)	 use algebraic integration to find Var(W )
(5)
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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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3.	 The number of water fleas, in 100 ml of pond water, has a Poisson distribution with 
mean 7

	 (a)	 Find the probability that a sample of 100 ml of the pond water does not contain 
exactly 4 water fleas.

(2)

	 Aja collects 5 separate samples, each of 100 ml, of the pond water.

	 (b)	 Find the probability that exactly 1 of these samples contains exactly 4 water fleas.
(3)

	 Using a normal approximation, the probability that more than 3 water fleas will be found 
in a random sample of n ml of the pond water is 0.9394 correct to 4 significant figures.

	 (c)	 (i)	 Show that  n − 1.55
n
0 07.

 − 50 = 0
(5)

		  (ii)	 Hence find the value of n
(2)

	 After the pond has been cleaned, the number of water fleas in a 100 ml random sample of 
the pond water is 15 

	 (d)	 Using a suitable test, at the 1% level of significance, assess whether or not there is 
evidence that the number of water fleas per 100 ml of the pond water has increased.  
State your hypotheses clearly.

(5)
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Question 3 continued
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Question 3 continued
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Question 3 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q3

(Total 17 marks)

PMT
Mathematics · 2021 · Jan · S2 · QP



14

*P66442A01424*

Leave 
blank

	

	

4.	 A continuous random variable X has probability density function

f
otherwise

( )
( )

x
k a x x a

=
−




2 0

0

 

	 where k and a are constants.

	 (a)	 Show that  ka3 = 3
(3)

	 Given that  E(X ) = 1.5

	 (b)	 use algebraic integration to show that a = 6 
(4)

	 (c)	 Verify that the median of X is 1.2 to one decimal place.
(3)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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5.	 A piece of wood AB is 3 metres long.  The wood is cut at random at a point C and the 
random variable W represents the length of the piece of wood AC.

	 (a)	 Find the probability that the length of the piece of wood AC is more than 1.8 metres.
(2)

	 The two pieces of wood AC and CB form the two shortest sides of a right-angled triangle.
	 The random variable X represents the length of the longest side of the right-angled triangle.

	 (b)	 Show that  X  
2
 = 2W  

2
 − 6W + 9

(2)

	 [You may assume for random variables S, T and U and for constants a and b
	 that if  S = aT + bU  then  E(S ) = aE(T ) + bE(U )]

	 (c)	 Find E(X  
2 )

(6)

	 (d)	 Find P(X  
2
 > 5)

(4)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6.	 The owner of a very large youth club has designed a new method for allocating people 
to teams.  Before introducing the method he decided to find out how the members of the 
youth club might react.

	 (a)	 Explain why the owner decided to take a random sample of the youth club members 
rather than ask all the youth club members.

(1)

	 (b)	 Suggest a suitable sampling frame.
(1)

	 (c)	 Identify the sampling units.
(1)

	 The new method uses a bag containing a large number of balls.  Each ball is numbered 
either 20, 50 or 70  

	 When a ball is selected at random, the random variable X represents the number on the 
ball where 

P(X = 20) = p            P(X = 50) = q            P(X = 70) = r

	 A youth club member takes a ball from the bag, records its number and replaces it in 
the bag.

	 He then takes a second ball from the bag, records its number and replaces it in the bag. 

	 The random variable M is the mean of the 2 numbers recorded. 

	 Given that 

P(M = 20) = 
25

64
          P(M = 60) = 

1

16
          and    q > r

	 (d)	 show that P(M = 50) = 
1

16

(7)
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Question 6 continued
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Question 6 continued
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