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The random variable Y is normally distributed with mean u
and variance o?2. It is found that P(¥ > 150.0) = 0.0228 and
P(Y > 143.0) = 0.9332. Find the values of 1z and o. [6]

A class investigated the number of dead rabbits found along
a particular stretch of road.

(i) The class agrees that dead rabbits occur randomly along
the road. Explain what this statement means. [1]

(ii) State, in this context, an assumption needed for the
number of dead rabbits in a fixed length of road to be
modelled by a Poisson distribution, and explain what
your statement means. [2]

Assume now that the number of dead rabbits in a fixed
length of road can be well modelled by a Poisson distribution
with mean 1 per 600 m of road.

(iii) Use an appropriate formula, showing your working, to
find the probability that in a road of length 1650 m there
are exactly 3 dead rabbits. [3]



3 A continuous random variable X has probability density

function
f(x) = %xz —a < x < a,
< 2‘:) otherwise,

where a is a constant.

(1) Itis given that P(— 3 < X < 3) = 0.125. Find the value of a
in this case. [4]

(ii) It is given instead that Var(X) = 1.35. Find the value of ¢ in
this case. [5]

(1ii) Explain the relationship between x and X in this question.

[1]

4 A continuous random variable is normally distributed with
mean WU. A significance test for 4 is carried out, at the 5%
significance level, on 90 independent occasions.

(i) Given that the null hypothesis is correct on all 90
occasions, use a suitable approximation to find the
probability that on 6 or fewer occasions the test results in
a Type I error. Justify your approximation. [5]

(ii) Given instead that on all 90 occasions the probability of a
Type II error is 0.35, use a suitable approximation to find
the probability that on fewer than 29 occasions the test
results in a Type II error. [5]



5]

(i) State an advantage of using random numbers in selecting
samples. [1]

(ii) It is known that in analysing the digits in large sets of
financial records, the probability that the leading digit
is 1is 0.25. Arandom sample of 18 leading digits from a
certain large set of financial records is obtained and it is
found that 8 of the leading digits are 1s. Test, at the 5%
significance level, whether the probability that the leading
digit is 1 in this set of records is greater than 0.25. [7]

Records for a doctors’ surgery over a long period suggest
that the time taken for a consultation, 7 minutes, has a
mean of 11.0. Following the introduction of new regulations,
a doctor believes that the average time has changed. She
finds that, with new regulations, the consultation times for a
random sample of 120 patients can be summarised as

n=120,>¢ = 1411.20,>¢% = 18 737.712.

(i) Test, at the 10% significance level, whether the doctor’s
belief is correct. [11]

(ii) Explain whether, in answering part (i), it was necessary
to assume that the consultation times were normally
distributed. [1]



7 A large railway network suffers points failures at an average
rate of 1 every 3 days. Assume that the number of points
failures can be modelled by a Poisson distribution. The
network employs a new firm of engineers. After the new
engineers have become established, it is found that in a
randomly chosen period of 15 days there are 2 instances of
points failures.

(i) Test, at the 5% significance level, whether there is
evidence that the mean number of points failures has
been reduced. [7]

(ii) A new test is carried out over a period of 150 days. Use
a suitable approximation to find the greatest number of
points failures there could be in 150 days that would lead
to a 5% significance test concluding that the average
number of points failures had been reduced. [6]

8 The random variable § has the distribution B(14, p). A
significance test is carried out of the null hypothesis
Hy: p = 0.3 against the alternative hypothesis H,: p > 0.3.
The critical region for the testis S > 8.

(i) Find the significance level of the test, correct to 3
significant figures. [2]

(1i)) It is given that, on each occasion that the test is carried
out, the true value of p is equally likely to be 0.3, 0.5 or
0.7, independently of any other test. Four independent
tests are carried out. Find the probability that at least one
of the tests results in a Type 1I error. [5]
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