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Question 1 

a) The random variables X}, ..... , X~ have ajoint p.d.f. given by 

[(xv xz, x 3, '43 
(xi + + xj + xD, 0 < Xi < 1, i = 1,2,3,4 

i) Use the joint probability density function to compute 

P(Xl < 1h,Xz < 3/4 ,X3 < 1,X4 > 1h) 
(8 Marks) 

ii) Compute the marginal probability density function of (X],X2) 
(7 Marks) 

b) If X and Y have the joint p.d.L f (x, y) = ce-~ e-2y for 0 < x < I and x < y L what the value 
of the constant is c? 

(S Marks) 

Question 2 

a) Let the joint density of two random variables X and Y be given by 

[(x, y) = (O.6x + 0.6 x 4y), 0 <: x < 2, 0<y<1 

Find the conditional distribution of X given y. 

b) Let the joint density of two random variables X and y be given by 

-3x210g(y) 
[(x,y) = 2(1 + log(2) 21og(4)' 0::; x::; 1, 

Are X and Y independent random variables? 

Question 3 

a) tet X~U 1,1) and let Y = X2. Find Cov(X,Y). 

b) Let joint pc!fof X and Y be 
[(x, y) = 10, [or x < 1; x < y < x + 0.1 

Find the correlation coefficient between X and Y 



Question 4 

Suppose the random variable X and Yare independent and are Gamma distributed with 
parameters Ca, A) and (~) Ie) respectively 

i.eIxCx) := ---'--'----' x;?:: 0, a,.,1.>OrCa) 

with a similar expression fyCY)· 

8y calculating the joint density function of eX +Y and XIY, show that these random variables are 
independent and that X Y has the Gamma Ca + fJ,}c) distribution. Find the probability density 
function of X/Y. Why are X == y and Y IX independent? What is the probability density function 
ofY IX? 

(20 Marks) 

Question 5 

Two tennis players, A and R are playing a match. Let X be the number of serves taster than 125 
1<.m/ll served by A in one of his service games and let Y be lhe number of these serves returned 
by B. The following probability model is proposed: 

r(x = 0) 0.4, P(X == I) P(X 0.2 and r(X = 3) 0.1. 

The conditional distribution of Y (given that X cc. x > 0) is binomial with parameters x and 0.4, 
r(Y = 0 I X 0) = 1. Assume that this model is correct when answering the following 

questions. 

(a) the joint probability distribution X and Y and display it in the foml of a two-\vay 
table. 

(7 Marks) 
(b) Find the marginal distribution of Y and evaluate E(Y). 

(4 \;1ar1<.s) 
(c) Find Cov(X, V). 

(4 Marks) 
Use your joint probabi distribution table to find the probability distribution of the 
number serves t~lster than I that are not returned by B in a 

(5 Marks) 
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