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A random sample of 12 observations of a normal random variable is taken. The results give unbiased
estimates for the population mean and variance as 10.24 and 0.52 respectively.

Test, at the 10% significance level, the null hypothesis that the population mean is 10.6 against the
alternative hypothesis that the population mean is less than 10.6. (4]
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The level of sound produced by a particular type of machine was measured for a random sample of 11
such machines. The results, in suitable units, are shown below.

Machine

A

B

C

D

E

F

G

H

1

J

K

Sound level

7.66

8.48

8.21

7.98

8.01

7.77

8.25

8.11

8.03

8.16

7.92

(a) Use a Wilcoxon signed-rank test to test whether the average sound level produced by this type of
machine is more than 8.00. Use a 5% significance level.

[1]
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A shop selling electrical goods has a team of three salespeople: Avril, Ben and Charlie. The manager
wishes to investigate whether the salespeople are equally successful at selling particular types of items.
The following table gives a record of a random sample of 250 sales of laptops, cameras and televisions,
with the number sold by each of the three salespeople.

Type of item
Laptop Camera Television Total
Avril 31 40 24 95
Ben 23 45 29 97
Charlie 21 25 12 58
Total 75 110 65 250

Test, at the 10% significance level, whether there is independence between the type of item sold and the
salesperson.

[7]
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The continuous random variable X has probability density function f given by

|

kx 0<x<l1,
f(x) =1k 1<x<2,
0 otherwise.

(a) Show that k = > [2]
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(¢) Find the median value of X. [2]
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Eric has three identical coins, each of which is biased so that the probability of obtaining a head when it

is thrown is 3. The random variable X is the number of heads obtained when Eric throws the three coins
at the same time.

(a) Find the probability generating function G, (7) of X. [2]

Eric also has two fair 6-sided dice with faces numbered 1 to 6. The random variable Y is the number of
sixes obtained when Erlc throws the two dice at the same time. It is given that the probability generating
function of Yis % + —t+ —t

Eric throws the three coins and the two dice. The random variable Z is the sum of the number of heads
obtained and the number of sixes obtained.

(b) Find the probability generating function G ,(?) of Z, expressing your answer as a polynomial in 7.

[3]
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Lina and Mona are two statisticians who also write songs. The ‘time’ of a song is the number of minutes
for which it lasts. For a random sample of 10 of her songs, Lina calculates a 95% confidence interval
for the population mean time, ¢ minutes. This confidence interval is 2.95 < x < 3.13. The times,
x minutes, of Lina’s songs are normally distributed.

|

(a) Find the values of > x and > x? for the 10 songs in Lina’s sample. [5]
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Mona’s songs have times, y minutes, that are normally distributed. The times for a random sample of 8
of Mona’s songs are summarised as follows.

Yy =248 >y =76.98

Mona claims that the population mean time of her songs is greater than the population mean time of
Lina’s songs.

(b) Assuming that the two distributions have the same population variance, test at the 5% significance
level whether there is evidence to support Mona’s claim. (8]
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