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1.	 A continuous random variable X has cumulative distribution function
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	 (a)	 Calculate P(X > 4)
(2)

	 (b)	 Find the value of a such that P(3 < X < a) = 0.642
(4)

	 (c)	 Find the probability density function of X, specifying it for all values of x.
(4)

(Total for Question 1 is 10 marks)

2.	 Bill owns a restaurant.

	 Over the next four weeks Bill decides to carry out a sample survey to obtain the 
customers’ opinions.

	 (a)	 Suggest a suitable sampling frame for the sample survey.
(1)

	 (b)	 Identify the sampling units.
(1)

	 (c)	 Give one advantage and one disadvantage of taking a census rather than a sample 
survey.

(2)

	 Bill believes that only 30% of customers would like a greater choice on the menu.

	 He takes a random sample of 50 customers and finds that 20 of them would like a 
greater choice on the menu.

	 (d)	 Test, at the 5% significance level, whether or not the percentage of customers who 
would like a greater choice on the menu is more than Bill believes.

		  State your hypotheses clearly.
(5)

(Total for Question 2 is 9 marks)
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3.	 Left-handed people make up 10% of a population.

	 A random sample of 60 people is taken from this population.

	 The discrete random variable Y represents the number of left-handed people in 
the sample.

	 (a)	 (i)	 Write down an expression for the exact value of P(Y  1)

		  (ii)	 Evaluate your expression, giving your answer to 3 significant figures.
(3)

	 (b)	 Using a Poisson approximation, estimate P(Y  1)
(2)

	 (c)	 Using a normal approximation and standardisation, estimate P(Y  1)
(5)

	 (d)	 Give a reason why the Poisson approximation is a more suitable estimate 
of P(Y  1)

(1)

(Total for Question 3 is 11 marks)
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4.	 The function f (x) is defined as

f
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	 Albert believes that f (x) is a valid probability density function.

	 (a)	 Sketch f (x) and comment on Albert’s belief.
(3)

	 The continuous random variable Y has probability density function given by
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	 where k is a positive constant.

	 (b)	 Use calculus to find the mode of Y
(3)

	 (c)	 Use algebraic integration to find the value of k
(3)

	 (d)	 Find the median of Y giving your answer to 3 significant figures.
(3)

	 (e)	 Describe the skewness of the distribution of Y giving a reason for your answer.
(2)

(Total for Question 4 is 14 marks)
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5.	 Cars stop at a service station randomly at a rate of 3 every 5 minutes.

	 (a)	 Calculate the probability that in a randomly selected 10 minute period,

		  (i)	 exactly 7 cars will stop at the service station,

		  (ii)	 more than 7 cars will stop at the service station.
(4)

	 Using a normal approximation, the probability that more than 40 cars will stop at 
the service station during a randomly selected n minute period is 0.2266 correct to 
4 significant figures.

	 (b)	 Find the value of n 
You must show all stages of your working.

(9)

(Total for Question 5 is 13 marks)

6.	 A bag contains a large number of coins. It contains only 1p, 5p and 10p coins.

	 The fraction of 1p coins in the bag is q, the fraction of 5p coins in the bag is r and the 
fraction of 10p coins in the bag is s

	 Two coins are selected at random from the bag and the coin with the highest value is 
recorded. Let M represent the value of the highest coin.

	 The sampling distribution of M is given below

m 1 5 10

P(M = m) 1

25

13

80

319

400

	 (a)	 List all the possible samples of two coins which may be selected.
(2)

	 (b)	 Find the value of q, the value of r and the value of s
(7)

(Total for Question 6 is 9 marks)
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7.	 The continuous random variable X is uniformly distributed over the interval [a , b]

	 (a)	 Find an expression, in terms of a and b, for E(3 – 2X)
(2)

	 (b)	 Find P( )X b a>
1

3

2

3
+

(2)

	 Given that E(X) = 0

	 (c)	 find an expression, in terms of b only, for E(3X 2)
(3)

	 Given also that the range of X is 18

	 (d)	 find Var(X)
(2)

(Total for Question 7 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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Question 1

Write the answer to Question 1 on these 2 pages
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

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

(Total for Question 1 is 10 marks)
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Question 2

Write the answer to Question 2 on these 2 pages

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 2 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

This is the end of Question 2 answer space. Please turn the page for Question 3 answer space.

(Total for Question 2 is 9 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 4 pages
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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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This is the end of Question 4 answer space. Please turn the page for Question 5 answer space.

(Total for Question 4 is 14 marks)
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Question 5

Write the answer to Question 5 on these 4 pages

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P87487A01524* Turn over      

15

  

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 		
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

						





D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

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 13 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 9 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 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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