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A random sample of 75 values of a variable X gave the following results.
n=175 Tx=153.2 Tx? = 340.24

Find unbiased estimates for the population mean and variance of X. [3]
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2 Assix-sided die is suspected of bias. The die is thrown 100 times and it is found that the score is 2 on
20 throws. It is given that the probability of obtaining a score of 2 on any throw is p.

(i) Find an approximate 94% confidence interval for p. [3]
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3 The number of e-readers sold in a 10-day period in a shop is modelled by the distribution Po(5.1).
Use an approximating distribution to find the probability that fewer than 140 e-readers are sold in a
300-day period. [4]
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The volume, in millilitres, of a small cup of coffee has the distribution N(103.4, 10.2). The volume
of a large cup of coffee is 1.5 times the volume of a small cup of coffee.

(i) Find the mean and standard deviation of the volume of a large cup of coffee. [3]

(ii) Find the probability that the total volume of a randomly chosen small cup of coffee and a randomly
chosen large cup of coffee is greater than 250 ml. [4]
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5 The mass, in kilograms, of rocks in a certain area has mean 14.2 and standard deviation 3.1.

(i) Find the probability that the mean mass of a random sample of 50 of these rocks is less than
14.0kg. [3]

(ii) Explain whether it was necessary to assume that the population of the masses of these rocks is
normally distributed. [1]
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(iii) A geologist suspects that rocks in another area have a mean mass which is less than 14.2kg. A
random sample of 100 rocks in this area has sample mean 13.5 kg. Assuming that the standard
deviation for rocks in this area is also 3.1 kg, test at the 2% significance level whether the geologist
1S correct. [5]
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6  The time, in minutes, taken by people to complete a test is modelled by the continuous random variable
X with probability density function given by

k
f(x) =4 x?
0 otherwise,
where k is a constant.
(i) Show that k = 10. [3]
(ii) Show that E(X) = 101In2. [2]
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(iii) Find P(X > 9). [3]
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7  The number of absences by girls from a certain class on any day is modelled by a random variable with

distribution Po(0.2). The number of absences by boys from the same class on any day is modelled by
an independent random variable with distribution Po(0.3).

(i) Find the probability that, during a randomly chosen 2-day period, the total number of absences
[3]

is less than 3.

(if) Find the probability that, during a randomly chosen 5-day period, the number of absences by
boys is more than 3. [2]
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(iii) The teacher claims that, during the football season, there are more absences by boys than usual.
In order to test this claim at the 5% significance level, he notes the number of absences by boys
during a randomly chosen 5-day period during the football season.

(a) State what is meant by a Type I error in this context. [1]

(b) State appropriate null and alternative hypotheses and find the probability of a Type I error.
[3]

(¢) In fact there were 4 absences by boys during this period. Test the teacher’s claim at the 5%
significance level. [3]

© UCLES 2018 9709/71/M/J/18 [Turn over



12
Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2018 9709/71/M/1/18



