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Read each question carefully. Make sure you know
what you have to do before starting your answer.

You are permitted to use a scientific or graphical
calculator in this paper.

Give non-exact numerical answers correct to 3
significant figures unless a different degree of
accuracy is specified in the question or is clearly
appropriate.
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A random variable has the distribution B(n, p). It is
required to test H: p = % against H : p < % at a significance
level as close to 1% as possible, using a sample of size n =8,
9 or 10. Use tables to find which value of n gives such a test,
stating the critical region for the test and the corresponding
significance level. [4]

A random variable C has the distribution N( u. o’ ) A
random sample of 10 observations of C is obtained, and the
results are summarised as

n =10,
> ¢ = 380,
>e? = 14602.

(i) Calculate unbiased estimates of & and o’. [4]

(i) Hence calculate an estimate of the probability that
C > 40. [2]

A factory produces 9000 music DVDs each day. A random
sample of 100 such DVDs is obtained.

(i) Explain how to obtain this sample using random
numbers. [3]

(ii) Given that 24% of the DVDs produced by the factory
are classical, use a suitable approximation to find the
probability that, in the sample of 100 DVDs, fewer than
20 are classical. [5]



4 A continuous random variable X has probability density
function

fx) = kx 0sSsx<a,
Y= 0 otherwise,

where k and a are constants.
(i) State what the letter x represents. [1]
(ii) Find k in terms of a. [2]

(iif) Find Var(X) in terms of a. [6]

S In a mine, a deposit of the substance pitchblende emits
radioactive particles. The number of particles emitted has
a Poisson distribution with mean 70 particles per second.
The warning level is reached if the total number of particles
emitted in one minute is more than 4350.

(i) A one-minute period is chosen at random. Use a suitable
approximation to show that the probability that the
warning level is reached during this period is 0.01,
correct to 2 decimal places. You should calculate the
answer correct to 4 decimal places. [5]

(ii) Use a suitable approximation to find the probability that
in 30 one-minute periods the warning level is reached on
at least 4 occasions. (You should use the given rounded
value of 0.01 from part (i) in your calculation.) [3]



Gordon is a cricketer. Over a long period he knows that his
population mean score, in number of runs per innings, is 28,
and the population standard deviation is 12. In a new season
he adopts a different batting style and he finds that in 30
innings using this style his mean score is 28.98.

(i) Stating a necessary assumption, test at the 5%
significance level whether his population mean score
has increased. [8]

(i) Explain whether it was necessary to use the Central
Limit Theorem in part (i). [2]

The continuous random variable X has the distribution
le,u, 0'23. The mean of a random sample of n observations
of X is denoted by X. It is given that P(Y < 35.0) = 0.9772
and P(X < 20.0) = 0.1587.

(i) Obtain a formula for o in terms of n. [5]

Two students are discussing this question. Aidan says
“If you were told another probability, for instance
P(X > 32) = 0.1, you could work out the value of .”
Binya says, “No, the value of P(Y > 32) is fixed by the
information you know already.”

(ii) State which of Aidan and Binya is right. If you think
that Aidan is right, calculate the value of o given
that P(Y > 32) = 0.1. If you think that Binya is right,
calculate the value of P<7 > 32). [4]



8

In a large city the number of traffic lights that fail in one
day of 24 hours is denoted by Y. It may be assumed that
failures occur randomly.

(@)

(ii)

(iii)

Explain what the statement “failures occur randomly”
means. [1]

State, in context, two different conditions that must be
satisfied if Y is to be modelled by a Poisson distribution,
and for each condition explain whether you think it is
likely to be met in this context. [4]

For this part you may assume that Y is well modelled

by the distribution Po(/'l). It is given that

P(Y =7) =P(Y =8). Use an algebraic method to calculate
the value of A and hence calculate the corresponding
value of P(Y =7). [5]

9 The random variable 4 has the distribution B(30, p).
A test is carried out of the hypotheses H: p = 0.6 against

HI:

(i)
(ii)

p < 0.6. The critical region is 4 < 13.
State the probability that H, is rejected when p = 0.6. [1]

Find the probability that a Type II error occurs
when p =0.5. [2]

(iii) Itis known that on average p = 0.5 on one day in five,

and on other days the value of p is 0.6. On each day two
tests are carried out. If the result of the first test is that
H,, is rejected, the value of p is adjusted if necessary,

to ensure that p = 0.6 for the rest of the day. Otherwise
the value of p remains the same as for the first test.
Calculate the probability that the result of the second
test is to reject H,. [5]
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