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The probability density function of the Gamma distribution is

J%’_’_:‘:f’ e
J@=1 T

: ’ 0 otherwise,
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where o, A0,
Show that the moment generating function of this distribution is

”
[_J for t=A and hence find the mean and variance ol the

distribution.

A sample of n values is drawn from a population whose probability
density function is

)= fe"* x>0

[(’J otherwise,

It Xis the mean of the sample, show that 7.V has a Gamma
distribution. What are the parameters of this distribution? Find the
mean and variance of .Y .



continuous random variable, X, has probability density function given by

/(v) =gy —hxt Jor D<sx<2
= ( elsewhere.

ations on x indicate that the mean is 1.

Show that a=1.5 and find the value of b.

Find the variance of X.

I F(x) is the probability that X < x, find '(x) and vetity that I(2)=1.

If two independent observations are made on X, what is the

o : ! I
probability that at least one of them is less than 7
: o

A machine is producing components whose lengths are normally distributed
ul a mean of 6.50 cm. An upper tolerance limit of 6.54 ¢in has been
opted and, when the machine is correctly set, 1 in 20 components is
tejected as exceeding this limit. On a certain day, it is found that 1 15
‘components is rejected for exceeding this limit. .

Assuming that the mean has not changed but that the pl‘mjlUcii.{nﬂlas
become more variables, estimate the new standard deviation.

Assuming that the standard deviation has not changed but that the
mean has moved, estimate the new mean.

If 1000 components are produced in a shift, how many ol them may
be expected to have lengths in the range 6.48 to 6.53 cm il the
machine is set as in (a)?



The number, X, of breakdowns per day of the lifts in a large block of
flats has a Poisson distribution with mean 0.2, Find, 1o 3 decimal
places, the probability that on a particular day

i) there will be at least one breakdown:
1) there will be at most two breakdowns.

Find, to 3 decimal places, the probability that, during a 20-day period,
there will be no lift breakdowns.

The maintenance contract for the lifls is given (o a new company,
With this company it is found that there are 2 hreakdowns over a
period of 30 days. Perform a significance test at the 5% level 1o
decide whether or not the number of breakdown has decreased.

i1

Deline the Joint probability density function of random variables.
Let X, and X, be a two independent standard normal random

variables. Let ¥, =X, 4 X, V, ="' Find the joint probability

i)
density function of  Fand V,and find the marginal distribution of

igandl .

The random variable X" has the probability density fimction

o IZ e x>0

l 0 othervise,

Find the moment generating function of X and hence find the mean
and variance of x,

- sl
Show also that the median of the distribution is Elogg 2 and the

: : e :
inter-quartile range is —z—loge 3.

L



(b)

A random sample of size 100 is taken from a normal popul_f;tiqn with
variance 'o."f-=40 . The sample mean X% 1S 383 Another‘[-'andom
sample | of size 80, is taken from a normal population with variance
ryf =30 . The sample mean ¥,18 40.1. Test, at the 5% level , whether

there is a significant difference in the population means pyand g,

It is claimed that the masses of components produced at a }mrlisular
workshop are normally distributed with a mean mass of Og and a
standard deviation of 0. 8g. If this claim is accepted | at the 5% level,
on the basis of the mean mass obtained from a random sample of 50
components, between what values must the mean mass of the 50
components in the sample lie?
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