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1. A salesman sells insurance to people.  Each day he chooses a number of people to contact.  
The probability that the salesman sells insurance to a person he contacts is 0.05

 On Monday he chooses to contact 10 people.

 (a) Find the probability that on Monday the salesman sells insurance to 
  (i) exactly 1 person,
  (ii) at least 3 people.

(3)

 (b) Find the number of people he should contact each day in order to sell insurance, on 
average, to 3 people per day.

(2)

 (c) Calculate the least number of people he must choose to contact on Friday, so that the 
probability of selling insurance to at least 1 person on Friday exceeds 0.99

(4)
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2. John weaves cloth by hand.  Emma believes that faults are randomly distributed in John’s 
cloth at a rate of more than 4 per 50 metres of cloth.  To check her belief, Emma takes a 
random sample of 100 metres of the cloth and finds that it contains 14 faults.

 (a) Stating your hypotheses clearly, test, at the 5% level of significance, Emma’s belief.
(5)

 Armani also weaves cloth by hand.  He knows that faults are randomly distributed in 
his cloth at a rate of 4 per 50 metres of cloth.  Emma decides to buy a large amount of 
Armani’s cloth to sell in pieces of length l metres.  She chooses l so that the probability of 
no faults in a piece is exactly 0.9

 (b) Show that l = 1.3 to 2 significant figures. 
(4)

 Emma sells 5000 of these pieces of cloth of length 1.3 metres.  She makes a profit of £2.50 
on each piece of cloth that does not contain any faults but a loss of £0.50 on any piece that 
contains at least one fault.

 (c) Find Emma’s expected profit.
(3)
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3. A machine pours oil into bottles.  It is electronically controlled to cut off the flow of oil 
randomly between 100 ml and k ml, where k  100.  It is equally likely to cut off the flow 
at any point in this range.  The random variable X is the volume of oil poured into a bottle.

 Given that  P(102  X  k) = 
2

3

 (a) show that  k = 106
(3)

 (b) Find the probability that the volume of oil poured into a bottle is 
  (i) less than 105 ml,
  (ii) exactly 105 ml.

(2)

 (c) Write down the value of E(X)
(1)

 (d) Find the 15th percentile of this distribution.
(2)

 (e) Determine the value of x such that  3P(X  x X  x + 1.5)
(3)
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4. The volume of milk, M litres, in cartons produced by a dairy, has distribution N( , 2), 
where  and  are unknown.  A random sample of 12 cartons is taken and the volume of 
milk in each carton is measured (M1, M2, …, M12).  A statistic X is based on this sample.

 (a) Explain what is meant by “a random sample” in this case.
(1)

 (b) State the population in this case.
(1)

 (c) Write down the distribution of  12
M μ
σ

−

(1)

 (d) Explain what you understand by the sampling distribution of X.
(1)

 (e) State, giving a reason, which of the following is not a statistic based on this sample.

(I)  3
2

6
1

11M
M

+       (II)  
2

12

1

i

i

M μ
σ=

−⎛ ⎞
⎜ ⎟⎝ ⎠∑       (III)  2 3

1

12

Mi
i

−( )
=
∑

(2)
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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.
(9)
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6. A random variable X has probability density function given by

f

otherwise

( )x

x

x x=

⎧

⎨
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3

 (a) Use algebraic integration to find E(X)
(3)

 (b) Use algebraic integration to find Var(X)
(3)

 (c) Define the cumulative distribution function F(x) for all values of x.
(4)

 (d) Find the median of X, giving your answer to 3 significant figures.
(2)

 (e) Comment on the skewness of the distribution, justifying your answer.
(2)
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7. A manufacturer produces packets of sweets.  Each packet contains 25 sweets.  The manufacturer 
claims that, on average, 40% of the sweets in each packet are red. 

 A packet is selected at random.

 (a) Using a 1% level of significance, find the critical region for a two-tailed test that the 
proportion of red sweets is 0.40 

  You should state the probability in each tail, which should be as close as possible to 0.005
(5)

 (b) Find the actual significance level of this test.
(1)

 The manufacturer changes the production process to try to reduce the number of red 
sweets.  She chooses 2 packets at random and finds that 8 of the sweets are red.

 (c)  Test, at the 1% level of significance, whether or not there is evidence that the 
manufacturer’s changes to the production process have been successful.  State your 
hypotheses clearly.

(4)
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