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1  The random variable X has the distribution Po(5).
(i) Find P(X =2). [1]

Itisgiventhat P(X =n)=P(X =n+1).
(ii) Write down an equation in 7. [1]
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2 The random variable X has mean 372 and standard deviation 54.

(i) Describe fully the distribution of the mean of a random sample of 36 values of X. [3]

(ii) The distribution in part (i) might be either exact or approximate. State a condition under which
the distribution is exact. [1]
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It is claimed that, on average, a particular train journey takes less than 1.9 hours. The times, # hours,
taken for this journey on a random sample of 50 days were recorded. The results are summarised

below.
n=50 Yr=925 Y2 =175.25

(i) Calculate unbiased estimates of the population mean and variance.
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(ii) Test the claim at the 5% significance level. [5]
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The heights of a certain variety of plant are normally distributed with mean 110 cm and variance
1050 cm?. Two plants of this variety are chosen at random. Find the probability that the height of one

of these plants is at least 1.5 times the height of the other. [7]
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5  The manufacturer of a certain type of biscuit claims that 10% of packets include a free offer printed
on the packet. Jyothi suspects that the true proportion is less than 10%. He plans to test the claim by
looking at 40 randomly selected packets and, if the number which include the offer is less than 2, he

will reject the manufacturer’s claim.

(i) State suitable hypotheses for the test. [1]
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On another occasion Jyothi looks at 80 randomly selected packets and finds that exactly 6 include the

free offer.

(iii) Calculate an approximate 90% confidence interval for the proportion of packets that include the

[3]

offer.
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6 X is arandom variable with probability density function given by

2 l<x<o,
f(x)=9 x

0 otherwise,

where a and b are constants.

(i) Show that b = L.
a-1

© UCLES 2019 9709/72/M/J/19

GradeMax



GradeMax
Mathematics - 2019 - May/Jun - Paper 72 - QP - Cambridge

11

© UCLES 2019 9709/72/M/J/19 [Turn over



GradeMax
Mathematics - 2019 - May/Jun - Paper 72 - QP - Cambridge

12

7  All the seats on a certain daily flight are always sold. The number of passengers who have bought
seats but fail to arrive for this flight on a particular day is modelled by the distribution B(320, 0.005).

(i) Explain what the number 320 represents in this context. [1]

(i) The total number of passengers who have bought seats but fail to arrive for this flight on
2 randomly chosen days is denoted by X. Use a suitable approximating distribution to find
P2 <X <6). [3]
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After some changes, the airline wishes to test whether the mean number of passengers per day who

fail to arrive for this flight has decreased.

(iv) During 5 randomly chosen days, a total of 2 passengers failed to arrive. Carry out the test at the
[5]

2.5% significance level.
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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.

© UCLES 2019 9709/72/M/J/19



GradeMax
Mathematics - 2019 - May/Jun - Paper 72 - QP - Cambridge

15

BLANK PAGE

© UCLES 2019 9709/72/M/J/19



GradeMax
Mathematics - 2019 - May/Jun - Paper 72 - QP - Cambridge

16

BLANK PAGE

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 Assessment
International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at
www.cambridgeinternational.org after the live examination series.

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

© UCLES 2019 9709/72/M/J/19



