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1 The independent random variables X and Y have standard deviations 3 and 6 respectively. Calculate
the standard deviation of 4X — 5Y. [3]

2 Cloth made at a certain factory has been found to have an average of 0.1 faults per square metre.
Suki claims that the cloth made by her machine contains, on average, more than 0.1 faults per square
metre. In a random sample of 5 m? of cloth from Suki’s machine, it was found that there were 2 faults.
Assuming that the number of faults per square metre has a Poisson distribution,

(i) state null and alternative hypotheses for a test of Suki’s claim, [1]

(if) test at the 10% significance level whether Suki’s claim is justified. [4]

3 In a golf tournament, the number of times in a day that a ‘hole-in-one’ is scored is denoted by the
variable X, which has a Poisson distribution with mean 0.15. Mr Crump offers to pay $200 each time
that a hole-in-one is scored during 5 days of play. Find the expectation and variance of the amount
that Mr Crump pays. [5]

4  In the past, the flight time, in hours, for a particular flight has had mean 6.20 and standard
deviation 0.80. Some new regulations are introduced. In order to test whether these new regulations
have had any effect upon flight times, the mean flight time for a random sample of 40 of these flights
is found.

(i) State what is meant by a Type I error in this context. [2]
(i) The mean time for the sample of 40 flights is found to be 5.98 hours. Assuming that the standard
deviation of flight times is still 0.80 hours, test at the 5% significance level whether the population
mean flight time has changed. [4]

(iii) State, with a reason, which of the errors, Type I or Type II, might have been made in your answer

to part (ii). 2]

5  The volumes, V millilitres, of juice in a random sample of 50 bottles of Cooljoos are measured and
summarised as follows.

n=>50 YV = 14800 V2 = 4390000

(i) Find unbiased estimates of the population mean and variance. [3]

(i) An a% confidence interval for the population mean, based on this sample, is found to have a
width of 5.45 millilitres. Find o. [4]

Four random samples of size 10 are taken and a 96% confidence interval for the population mean is
found from each sample.

(iii) Find the probability that these 4 confidence intervals all include the true value of the population
mean. (2]
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6  The waiting time, T minutes, for patients at a doctor’s surgery has probability density function given

by
-t <t
£(t) = {k(225 t?)  0<t<15,
otherwise,
where K is a constant.
(i) Show that k = 555 [3]
(ii) Find the probability that a patient has to wait for more than 10 minutes. [3]
(iii) Find the mean waiting time. [4]

7  Inacertain lottery, 10 500 tickets have been sold altogether and each ticket has a probability of 0.0002
of winning a prize. The random variable X denotes the number of prize-winning tickets that have

been sold.
(i) State, with a justification, an approximating distribution for X. [3]
(ii) Use your approximating distribution to find P(X < 4). [3]

(iii) Use your approximating distribution to find the conditional probability that X < 4, given that
X=1. [4]
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