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SMS 3250: PROBABILITY AND STATISTICS III 
 

DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Define stochastic independence of the random variables x and y. Hence show that 

Cov(x,y)=0 if x and y are stochastically independent   (5 marks) 

b) The random variables x and y have the joint density  
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i. Find the value of the constant C    (3 marks) 

ii. Compute )1/( =< yjxpr      (5 marks) 

iii.  The marginal density of x      (2 marks) 

c) A manufactured item is classified as good, second or defective with probability 0.6, 0.3 

and 0.1. Fifteen such items are selected at random from a production line. Let x denote 

the number of good items, y the number of seconds and 15-x-y the number of defective 

items 

i. Given the joint p.m.f of x and y     (3 marks) 

ii. Find )4,10( == yxpr       (2 marks) 
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iii.  Find the marginal p.m.f of x      (1 mark) 

iv. Compute \\)( ≤xpr        (1 mark) 

d) The random variables x, and x2 have the joint p.d.f given an  
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(4 marks) 

     QUESTION TWO (20 MARKS) 

a) Suppose x1 and x2 have the joint p.m.f given by  
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Find  

i. The value of the constant k      (3 marks) 

ii. The joint p.m.f of 22211 , xyxxy ==      (4 marks) 

iii.  The marginal p.m.f of y1      (3 marks) 

b) The joint p.d.f of random variables 21 xandx is 
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Obtain the value of the constant C and hence find the joint p.d.f of 

22211 )(
2

1
xyandxxy =−=        (10 marks)

  

      QUESTION THREE (20 MARKS) 

a) i. Define the term order statistics      (2 marks) 
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ii. Let 54321 yyyyy <<<<  be the order statistics of five independent observations 

from an exponential distribution that has a mean of 3=θ Find the p.d.f of the sample 

median y3 and the minimum y1      (8 marks) 

b) suppose the joint p.m.f of x and y is given by ),( yxf xy     
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Find: 

i. )1,2( =≤ yxpr        (3 marks) 

ii. )1,2( ≤> yxpr        (3 marks) 

iii.  )( yxpr >                    (2 marks) 

iv. )4( =+ yxpr         (2 marks) 

QUESTION FOUR (20 MARKS) 

a) State the joint p.m.f of random variables Y and Z where y~bin(m,p) and z~ bin (m,p2) 

and hence obtain the m.g.f of this joint p.m.f     (6 marks) 

b) Obtain the conditional distribution of z given Y=y and the conditional distribution of y 

given Z=z         (8 marks) 

c) Two random variables x  and y have the joint p.d.f yxf ,( ) and marginal p.d.f’s 

)(xf and f(y). Let )( 21ttM z be the m.g.f of ),( yxf Prove that x and y  are 

stochastically independent iff )0()( 121 tMttM xZ = )0,( 1tM r   (6 marks) 

          

     QUESTION FIVE (20 MARKS) 

a) Define a bivariate normal density function with variables Y and Z  (4 marks) 

b) From (a) above obtain 

i. The moment generating function of the joint density   (10 marks) 

ii. )/( yzpr          (6 marks) 

        

 


