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INSTRUCTIONS 

1. Do not write anything on this paper 

2. Answer Question ONE and any other TWO questions. 

3. Show ALL your workings and steps. 

QUESTION ONE [COMPULORY (30marks)] 

(a)  If 9.0)( EP and 8.0)( FP , show that 7.0)( EFP . Hence show that in 

general 1)()()(  FPEPEFP .                                                    [5 marks]    

(b) Suppose 1 2, ,..., nY Y Y  is an i.i.d sample from 

1(1 ) , 0,1
( )

0,

y yp p y
f y

elsewhere

  
 


. 
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That is  1 2, ,..., nY Y Y  are Bernoulli (p) random variables. Find the 

distribution of 1 2... nU Y Y Y    by the method of moment generating 

functions.                                                                                  [6 marks] 

(c) ) Suppose 









2
,

2
~


UX .   Show that the distribution of the random 

variable XY tan  is given by 
)1(

1
2y
 which is a standard Cauchy 

distribution .                                                                             [6 marks] 

(d) The probability function of a random variable X is given by  

2

2 , 0
( )

0,

xxe x
f x

otherwise

 
 


. Find the probability density for the random variable

2Y X .                                                                                                                       [4 marks] 

(e) The joint probability function of two random variables X and Y is given by  

 











otherwise

yxyx
yxf

,0

3,2,1,0;2,1,0,2
42

1

),(  

Find the joint probability density function of YXU  and YXV   

                                                                                                 [6 marks] 

(f) Suppose that X is a random variable whose probability distribution is 

given by 











otherwise

x
xf

,0

.4,3,2,1,
4

1

)(  

Find the probability distribution of 12  XY . 

                                                                                            [3marks] 
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QUESTION TWO (20marks) 

(a)Let Y denote the sum of the items of a random sample of size 100 from 

a Bernoulli distribution with parameter
2

1
p . Find the approximate 

value of  52,51,50,49,48YP .                                                     [5marks] 

(b) Let 
2S  be the sample variance of a random sample of size 6 from the 

normal distribution )12,(N . Find )2.2230.2( 2  SP .                     [5marks] 

(c) Let 4321 . YYYY   denote the order statistics of a random sample of 

size n= 4  from a distribution having p.d.f


 


elsewhere

xx
xf

,0

10,2
)( . 

Find: 

(i) The p.d.f of the first order statistic.                                  [3marks] 
(ii) The p.d.f of the fourth order statistic.                              [3marks] 

(iii) )5.0( 3YP                                                                          [4marks] 

QUESTION THREE (20marks) 

(a) The Gamma function of  is defined as dtet t


 1

0
)(  . 

Using the transformation XY  , derive the gamma distribution 

with parameters  and  . Hence find )(XE                   [12 marks] 

(b) The Beta function is defined by dtttbaB ba


 

1

0

11 )1(),( . Use the 

transformation 
Y

T
1

  to show that the beta distribution of the 

second kind is dy
y

y
baB

ba

a











0

1

)1(
),( . Hence determine  its mean 

and variance                                                                 [8marks] 
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QUESTION FOUR (20 marks) 

(a)  Let 1X and 2X have the joint p.d.f: 











otherwise

xx
xx

xxf

,0

3,2,1;3,2,1,
36),( 21

21

21 . Find the marginal p.d.f of 1Y given 

that 211 XXY   and 22 XY  .                                                  [10 marks] 

    (b) A random variable X  has probability distribution given by 

        0,)(
1









x
ex

xf

x

 



 and zero elsewhere. 

Use the method of moment generating function to derive the 

distribution of 


X
XhY

2
)( 

         
                                     [10marks] 

QUESTION FIVE (20 marks) 

(a) A random variable X    has probability distribution given by 

  

 
2

1
2

1
,    - <x<

( ) 2

0,                         elsewhere

x

e
f x





 




 
 



      

     Find the moment generating function of X . Hence show that the 

mean  and variance of   X  are respectively          and   
2      [13marks] 

 
(b) Suppose  X has a binomial distribution given by  

 nxqp
x

n
xXP xnx ,...,2,1,0,)( 








   

Show that the characteristic function of X  is given by 
nitpeqt )()(  .                                                              [7marks]                                                                                


