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1 In one day’s production, a machine produces 1000 CDs.
Explain how to take a random sample of 15 CDs chosen
from one day’s production. [2]

2 (i) For the continuous random variable V it is known
that E(V') = 72.0. The mean of a random sample of
40 observations of V is denoted by V. Given that
P(V < 71.2) = 0.35, estimate the value of Var(}). [4]

(ii) Explain why you need to use the Central Limit Theorem
in part (i), and why its use is justified. [2]

3 Itis known that on average one person in three prefers the
colour of a certain object to be blue. In a psychological test,
12 randomly chosen people were seated in a room with blue
walls, and asked to state independently which colour they
preferred for the object. Seven of the 12 people said that
they preferred blue. Carry out a significance test, at the 5%
level, of whether the statement “on average one person in
three prefers the colour of the object to be blue” is true for
people who are seated in a room with blue walls. [7]



4

In a rock, small crystal formations occur at a constant
average rate of 3.2 per cubic metre.

(i) State a further assumption needed to model the number
of crystal formations in a fixed volume of rock by a
Poisson distribution. [1]

In the remainder of the question, you should assume that a
Poisson model is appropriate.

(ii) Calculate the probability that in one cubic metre of rock
there are exactly 5 crystal formations. [2]

(iiif) Calculate the probability that in 0.74 cubic metres of
rock there are at least 3 crystal formations. [3]

(iv) Use a suitable approximation to calculate the
probability that in 10 cubic metres of rock there are at
least 36 crystal formations. [5]

The acidity A (measured in pH) of soil of a particular type
has a normal distribution. The pH values of a random
sample of 80 soil samples from a certain region can be
summarised as

Xa = 496,
Ya® = 3126.

Test, at the 10% significance level, whether in this region the
mean pH of soil is 6.1. [11]



6 At a tourist car park, a survey is made of the regions from
which cars come.

(i) Itis given that 40% of cars come from the London
region. Use a suitable approximation to find the
probability that, in a random sample of 32 cars, more
than 17 come from the London region. Justify your
approximation. [7]

(ii) Itis given that 1% of cars come from France. Use a
suitable approximation to find the probability that, in a
random sample of 90 cars, exactly 3 come from France.

4]

7 The continuous random variable X has probability density
function

kx? 0<x<a,
f(x)=

0 otherwise,

where a and &k are constants.

(i) Sketch the graph of y = f(x) and explain in non-technical
language what this tells you about X. [3]

(i) Given that E(X) =4.5, find
(a) the value of a, [6]

(b) Var(X). [3]



8 The random variable X has the distribution N( g, 82). A test
is carried out, at the 5% significance level, of H,: u = 30
against H,: # > 30, based on a random sample of size 18.

(i) Find the critical region for the test. [4]

(ii) If # =30 and the outcome of the test is that H,, is
rejected, state the type of error that is made. [1]

On a particular day this test is carried out independently a
total of 20 times, and for 4 of these tests the outcome is that
H,, is rejected. It is known that the value of # remains the
same throughout these 20 tests.

(iii) Find the probability that H is rejected at least 4 times if
u = 30. Hence state whether you think that 4 = 30, giving
a reason. [3]

(iv) Given that the probability of making an error of
the type different from that stated in part (ii) is 0.4,
calculate the actual value of 4, giving your answer
correct to 4 significant figures. [4]
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