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1 A random variable X has the distribution B ,4500000 10000001e o.
 Use a Poisson distribution to calculate an estimate of ( )P X 4H . [3]
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2 The lengths of a random sample of 50 roads in a certain region were measured. Using the results, a 95% confidence interval for the mean length, in metres, of all roads in this region was found to be [245, 263].
 (a) Find the mean length of the 50 roads in the sample. [1]
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 (b) Calculate an estimate of the standard deviation of the lengths of roads in this region. [2]
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 (c) It is now given that the lengths of roads in this region are normally distributed.
  State, with a reason, whether this fact would make any difference to your calculation in part (b). [1]
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3 A factory owner models the number of employees who use the factory canteen on any day by the distribution B(25, p). In the past the value of p was 0.8 . A new menu is introduced in the canteen and the owner wants to test whether the value of p has increased.
 On a randomly chosen day he notes that the number of employees who use the canteen is 23.
 (a) Use the binomial distribution to carry out the test at the 10% significance level. [5]
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 (b) Given that there are 30 employees at the factory comment on the suitability of the owner’s model. [1]
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4 A population is normally distributed with mean 35 and standard deviation 8.1 . A random sample of size 140 is chosen from this population and the sample mean is denoted by X .
 (a) Find ( )P X 362 . [3]
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 (b) It is given that ( ) .P X a 0 9861 =  . Find the value of a. [3]
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5 A machine puts sweets into bags at random. The numbers of lemon and orange sweets in a bag have the independent distributions Po(3.7) and Po(2.6) respectively.
 A bag of sweets is chosen at random.
 (a) Find the probability that the number of lemon sweets in the bag is more than 2 but not more than 5. [2]
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 (b) Find the probability that the total number of lemon and orange sweets in the bag is less than 4.  [3]
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 10 bags of sweets are chosen at random.
 (c) Use approximating distributions to find the probability that the total number of lemon sweets in the 10 bags is less than the total number of orange sweets in the 10 bags. [6]
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6 The time, X hours, taken by a large number of people to complete a challenge is modelled by the probability density function given by

( ) ,f x x a x b1
0
2 G G= otherwise,*

 where a and b are constants.
 (a) State what the constants a and b represent in this context. [1]
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 (b) Show that a b b 1= + . [3]
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 It is given that ( ) lnX 3E = .
 (c) Show that b 2=  and find the value of a. [4]
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 (d) Find the median of X. [3]
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7 The heights of one-year-old trees of a certain variety are known to have mean 2.3 m. A scientist believes that, on average, trees of this age and variety in her region are slightly taller than in other places. She plans to carry out a hypothesis test, at the 2% significance level, in order to test her belief.
 (a) State the probability that she will make a Type I error. [1]

 ............................................................................................................................................................
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 ............................................................................................................................................................

 She takes a random sample of 100 such trees in her region and measures their heights, h m. Her results are summarised below.
n 100=     h 238=/     h 5802 =/

 (b) Carry out the test at the 2% significance level. [7]
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 (c) The scientist carries out the test correctly, but another scientist claims that she has made a Type II error.
  Comment on this claim. [1]
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