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A random sample of 9 observations of a normally distributed random variable X is as follows.

19.4 21.3 24.0 20.7 18.9 21.2 22.5 234 20.8
The population mean of X is u.

Test, at the 2.5% significance level, the null hypothesis 1 = 20 against the alternative
hypothesis x > 20. [6]
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A large school sets an English exam for all students in a particular year group. Two teachers will

be marking the scripts. To check for consistency of marking between the teachers, 10 scripts are
selected at random and independently marked by each teacher. The marks awarded are shown in the
following table.

student A B C D E F G H I J
teacher 1 42 73 53 21 61 83 63 37 46 55
teacher 2 46 81 68 24 60 81 68 30 57 61

(a) Give areason why a Wilcoxon matched-pairs signed-rank test might be more appropriate than a
paired sample #-test in this situation. [1]

(b) Carry out a Wilcoxon matched-pairs signed-rank test at the 5% significance level to investigate
whether, on average, there is a difference between the marks awarded by the two teachers. [7]
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The discrete random variable X has probability generating function G, (7) given by

— 2 3
Gy()=0.1+037+0.4r+0.2r.

(a) Use G,(?) to find E(X) and Var(X). [5]

(b) The random variable Y is defined by ¥ = 3X+2.
Find the probability generating function of Y. [2]
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A random sample of 200 observations of the continuous random variable X was taken. The values are
summarised in the following table.

interval I<x <1515 x<2]2<x<25]25<x<3|3<x<35(35<x<4 x=4
observed 97 35 23 15 10 6 14
frequency

It is required to test the goodness of fit of the distribution with probability density function f given by

2

f(x) = x°
0

x=1

9

otherwise.

Most of the relevant expected frequencies, correct to 2 decimal places, are given in the

©

following table.
interval I<x<15[15<x<2|2<x<25]25<x<3|3<x<35|35<x<4 x=4
expected |y a 18.00 9.78 b 3.83 12.50
frequency

(a) Show that a = 38.89 and find the value of 4 correct to 2 decimal places. [3]
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(b) Carry out a goodness of fit test, at the 10% significance level, to test whether f is a satisfactory
model for the data. [6]
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Rhiannon is investigating the mass of individual bananas sold in two supermarkets. Rhiannon claims
that the mean mass of bananas sold by supermarket X is less than the mean mass of bananas sold by
supermarket Y.

She takes random samples of 44 bananas from supermarket X and 52 bananas from supermarket Y.
She records their masses, xkg and ykg, respectively. Her results are summarised as follows.

Yx=663 Xx’=121 Xy=856 Xy?=1.65

You should not assume that the population variances of the masses of bananas sold by each
supermarket are equal.

(a) Test Rhiannon’s claim at the 10% significance level. [8]
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(b) Find a 90% confidence interval for the difference between the population mean masses of
bananas in supermarkets X and Y. [3]
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The random variable X has cumulative distribution function F given by

0 x <=2,
L +4x+4) —2<x<0,
Fx) =1,

75" +x+5) 0sx<2,

1 x> 2.
(a) Find the exact value of the lower quartile of X. [2]
(b) Find Var(X?). [5]
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Additional page

If you use the following page to complete the answer to any question, the question number 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 (Cambridge University Press & Assessment) 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 our 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 International Education is the name of our awarding body and a part of Cambridge University Press & Assessment, which is a department of the
University of Cambridge.
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