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Leaves from a certain type of tree have lengths that are distributed with standard deviation 3.2 cm.
A random sample of 250 of these leaves is taken and the mean length of this sample is found to
be 12.5 cm.
(i) Calculate a 99% confidence interval for the population mean length.

[3]

(ii) Write down the probability that the whole of a 99% confidence interval will lie below the
population mean.
[1]

2

The independent random variables X and Y have the distributions N(6.5, 14) and N(7.4, 15)
respectively. Find P(3X − Y < 20).
[5]

3

The lengths, x mm, of a random sample of 150 insects of a certain kind were found. The results are
summarised by Σ x = 7520 and Σ x2 = 413 540.
(i) Calculate unbiased estimates of the population mean and variance of the lengths of insects of
this kind.
[3]
(ii) Using the values found in part (i), calculate an estimate of the probability that the mean length
of a further random sample of 80 insects of this kind is greater than 53 mm.
[3]

4

The number of lions seen per day during a standard safari has the distribution Po(0.8). The number
of lions seen per day during an off-road safari has the distribution Po(2.7). The two distributions are
independent.
(i) Susan goes on a standard safari for one day. Find the probability that she sees at least 2 lions.
[2]
(ii) Deena goes on a standard safari for 3 days and then on an off-road safari for 2 days. Find the
probability that she sees a total of fewer than 5 lions.
[3]
(iii) Khaled goes on a standard safari for n days, where n is an integer. He wants to ensure that his
chance of not seeing any lions is less than 10%. Find the smallest possible value of n.
[3]

5

(i) Deng wishes to test whether a certain coin is biased so that it is more likely to show Heads than
Tails. He throws it 12 times. If it shows Heads more than 9 times, he will conclude that the coin
is biased. Calculate the significance level of the test.
[3]
(ii) Deng throws another coin 100 times in order to test, at the 5% significance level, whether it is
biased towards Heads. Find the rejection region for this test.
[5]
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Last year Samir found that the time for his journey to work had mean 45.7 minutes and standard
deviation 3.2 minutes. Samir wishes to test whether his journey times have increased this year. He
notes the times, in minutes, for a random sample of 8 journeys this year with the following results.
46.2

41.7

49.2

47.1

47.2

48.4

53.7

45.5

It may be assumed that the population of this year’s journey times is normally distributed with standard
deviation 3.2 minutes.
(i) State, with a reason, whether Samir should use a one-tail or a two-tail test.

[2]

(ii) Show that there is no evidence at the 5% significance level that Samir’s mean journey time has
increased.
[5]
(iii) State, with a reason, which one of the errors, Type I or Type II, might have been made in carrying
out the test in part (ii).
[2]

7

f(x)

x

0

2p
3

A random variable X has probability density function given by
f (x) = (

k sin x

0 ≤ x ≤ 23 π ,

0

otherwise,

where k is a constant, as shown in the diagram.
(i) Show that k = 23 .

[2]

(ii) Show that the median of X is 1.32, correct to 3 significant figures.

[4]

(iii) Find E(X ).

[4]
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