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1.	 A shop sells rods of nominal length 200 cm. The rods are bought from a manufacturer 
who uses a machine to cut rods of length L cm, where L ~ N( μ, 0.22 )

	 The value of μ is such that there is only a 5% chance that the rod, selected at random 
from those supplied to the shop, will have a length less than 200 cm.

	 (a)	 Find the value of μ to one decimal place.
(3)

	 A customer buys a random sample of 8 of these rods. 

	 (b)	 Find the probability that at least 3 of these rods will have a length less than 200 cm. 
(3)

	 Another customer buys a random sample of 60 of these rods.

	 (c)	 Using a suitable approximation, find the probability that more than 5 of these rods 
will have length less than 200 cm.

(3)

(Total for Question 1 is 9 marks)

2.	 The random variable X ~ B(10, p)

	 (a)	 (i)	 Write down an expression for P(X = 3) in terms of p

		  (ii)	 Find the value of p such that P(X = 3) is 16 times the value of P(X = 7)
(4)

	 The random variable Y ~ Po(λ)

	 (b)	 Find the value of λ such that P(Y = 3) is 5 times the value of P(Y = 5)
(3)

	 The random variable W ~ B(n, 0.4)

	 (c)	 Find the value of n and the value of α such that W can be approximated by the 
normal distribution, N(32, α)

(3)

(Total for Question 2 is 10 marks)
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3.	 The continuous random variable X has cumulative distribution function given by 
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	 (a)	 Find the value of a such that P(X > a) = 0.4 
Give your answer to 3 significant figures.

(3)

	 (b)	 Use calculus to find 

		  (i)	 E(X)

		  (ii)	 Var(X)

(Solutions relying on calculator technology are not acceptable.)
(8)

(Total for Question 3 is 11 marks)

4.	 A company claims that 35% of its peas germinate. In order to test this claim Ann 
decides to plant 15 of these peas and record the number which germinate.

	 (a)	 (i)	 State suitable hypotheses for a two tailed test of this claim.

		  (ii)	 Using a 5% level of significance, find an appropriate critical region for this test.
			   The probability in each of the tails should be as close to 2.5% as possible.

(4)

	 (b)	 Ann found that 8 of the 15 peas germinated. State whether or not the company’s 
claim is supported. Give a reason for your answer.

(2)

	 (c)	 State the actual significance level of this test.
(1)

(Total for Question 4 is 7 marks)
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5.	 A string of length 40 cm is cut into 2 pieces at a random point.  
The continuous random variable L represents the length of the longer piece of string.

	 (a)	 Write down the distribution of L
(2)

	 (b)	 Find the probability that the length of the longer piece of string is 28 cm to the 
nearest cm. 

(2)

	 Each piece of string is used to form the perimeter of a square. 

	 (c)	 Calculate the probability that the area of the larger square is less than 64 cm2

(3)

	 (d)	 Calculate the probability that the difference in area between the two squares is 
greater than 81 cm2

(4)

(Total for Question 5 is 11 marks)
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6.	 The continuous random variable X has probability density function f  (x) given by 

f
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	 (a)	 Sketch the graph of f  (x) for all values of x
(3)

	 (b)	 Write down the mode of X
(1)

	 (c)	 Show that P(X > 2) = 0.8
(2)

	 (d)	 Define fully the cumulative distribution function F(x)
(4)

	 Given that P(X < a | X > 2) = 
5

8

	 (e)	 find the value of F(a)
(2)

	 (f)	 Hence, or otherwise, find the value of a. Give your answer to 3 significant figures.
(3)

(Total for Question 6 is 15 marks)
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7.	 Members of a conservation group record the number of sightings of a rare animal. 
The number of sightings follows a Poisson distribution with a rate of 1 every 2 months.

	 (a)	 Find the smallest value of n such that the probability that there are at least 
n sightings in 2 months is less than 0.05

(2)

	 (b)	 Find the smallest number of months, m, such that the probability of no sightings 
in m months is less than 0.05

(2)

	 (c)	 Find the probability that there is at least 1 sighting per month in each of 
3 consecutive months.

(3)

	 (d)	 Find the probability that the number of sightings in an 8 month period is equal to 
the expected number of sightings for that period.

(2)

	 (e)	 Given that there were 4 sightings in a 4 month period, find the probability that there 
were more sightings in the last 2 months than in the first 2 months.

(3)

(Total for Question 7 is 12 marks)

TOTAL FOR PAPER IS 75 MARK
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Question 1

Write the answer to Question 1 on these 2 pages

_____________________________________________________________________________________
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

This is the end of Question 1 answer space. Please turn the page for Question 2 answer space.

(Total for Question 1 is 9 marks)
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Question 2

Write the answer to Question 2 on these 4 pages
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_____________________________________________________________________________________
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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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This is the end of Question 2 answer space. Please turn the page for Question 3 answer space.

(Total for Question 2 is 10 marks)
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Question 3

Write the answer to Question 3 on these 4 pages
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Question 3 continued
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Question 3 continued
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Question 3 continued
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This is the end of Question 3 answer space. Please turn the page for Question 4 answer space.

(Total for Question 3 is 11 marks)
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Question 4

Write the answer to Question 4 on these 2 pages
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Question 4 continued
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This is the end of Question 4 answer space. Please turn the page for Question 5 answer space.

(Total for Question 4 is 7 marks)
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Question 5

Write the answer to Question 5 on these 4 pages
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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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This is the end of Question 5 answer space. Please turn the page for Question 6 answer space.

(Total for Question 5 is 11 marks)
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Question 6

Write the answer to Question 6 on these 4 pages
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Question 6 continued
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Question 6 continued
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Question 6 continued
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This is the end of Question 6 answer space. Please turn the page for Question 7 answer space.

(Total for Question 6 is 15 marks)
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Question 7

Write the answer to Question 7 on these 3 pages
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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