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A random variable has the distribution 3d). Name an appropriate approximating distribution and
state the mean and standard deviation of this approximdtstgbution. [3]

The editor of a magazine wishes to obtain the views of a ranslmple of readers about the future
of the magazine.

(i) A sub-editor proposes that they include in one issue of thgaziae a questionnaire for readers
to complete and return. Give two reasons why the readers atiionrthe questionnaire would
not form a random sample. [2]

The editor decides to use a table of random numbers to sefacidam sample of 50 readers from
the 7302 regular readers. These regular readers are nuifbeme 1 to 7302. The first few random
numbers which the editor obtains from the table are as falow

49757 80239 52038 60882

(i) Use these random numbers to select the first three membérs sample. [2]

The masses of sweets produced by a machine are normalipdistt with meam grams and standard
deviation 1.0 grams. A random sample of 65 sweets producddébgnachine has a mean mass of
29.6 grams.

(i) Find a 99% confidence interval far. [3]
The manufacturer claims that the machine produces swetttawnean mass of 30 grams.

(i) Use the confidence interval found in péjtto draw a conclusion about this claim. [2]
(iii) Another random sample of 65 sweets produced by the machimegs. This sample gives a 99%

confidence interval that leads to a different conclusiomftbat found in partii). Assuming
that the value oft has not changed, explain how this can be possible. [1]

The masses, in milligrams, of three minerals found in 1 tarfreecertain kind of rock are modelled
by three independent random variabRsQ and R, whereP ~ N(46, 1), Q ~ N(53, 2%) and
R~ N(25, 1¢). The total value of the minerals found in 1 tonne of rock isdelted by the random
variableV, whereV = P + Q + 2R. Use the model to find the probability of finding minerals wdth
value of at least 93 in a randomly chosen tonne of rock. [7]

A continuous random variabl€¢ has probability density function given by

X 2<x<4,
f(x) =
0 otherwise.

(i) Find E(X). [3]
(i) Find the median oK. [3]

(iii) Two independent values of are chosen at random. Find the probability that both thekmsa
are greater than 3. [3]
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6 A clinic monitors the amountX milligrams per litre, of a certain chemical in the blood atre of
patients. For patients who are taking digt has been found that the mean valueXak 0.336. A
random sample of 100 patients taking a new diBigwas selected and the valuesXofvere found.
The results are summarised below.

n= 100, XX =43.5, X% = 31.56.

() Test at the 1% significance level whether the mean amouneatikmical in the blood stream
of patients taking dru@ is different from that of patients taking drug [8]

(i) Forthe testto be valid, is it necessary to assume a norntabdigon for the amount of chemical

in the blood stream of patients taking drBg Justify your answer. [2]

7 Inthe past, the number of house sales completed per weekuiidang company has been modelled
by a random variable which has the distributio{®8). Following a publicity campaign, the builders
hope that the mean number of sales per week will increaserdier @o test at the 5% significance
level whether this is the case, the total number of salesmduhie first 3 weeks after the campaign is
noted. Itis assumed that a Poisson model is still appragriat

(i) Given that the total number of sales during the 3 weeks isrby caut the test. [6]

(i) During the following 3 weeks the same test is carried outragasing the same significance
level. Find the probability of a Type | error. [3]

(iii) Explain what is meant by a Type | error in this context. [1]

(iv) State what further information would be required in ordefita the probability of a Type I
error. [1]
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