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INSTRUCTIONS TO CANDIDATES

Answer Question ONE and any other TWO questions



Question one (20 marks)

a) Suppose that X is a random variable with probability density

1 O 1
f (X) _ < X<
0 elsewhere

Find the density function of Y=-2InX (5 marks)

b) The joint probability function of X and Y is given by

kxy 0<x<1, O<y<l
0 elsewhere

f(xy) :{ Find the:

(i) Value of k that makes this a probability density function
(if) Marginals of X and Y

(iii) The conditional distribution of X given Y

(iv) p(x<0.5,y<0.75

c) The joint probability of X and Y is given by
12xy(1—y) 0<x<1, O<y<1
f(xy)=
0 elsewhere

Determine if X and Y are independent or not
(5 marks)

Question two ( 15 marks)

a) Let X and Y be two random variables with joint PDF given as

T s
0 elsewhere
(i) Determine the mgf of X and Y
(ii) Find the mgf of X
(iii)Determine the covariance between X and Y (12 marks)
b) If X and Y are joint random variables with mgf, show that the mean of X is given by



E(x)=—IMEL) (3 marks)
dt, /t, =t, =0

Question three ( 15 marks)

Let W and H have joint density distribution given by

2 w+h 1 w-h )
f (w,h) = (gj [gj (w,h)=(0,0), (0,1),(1,0),(1,1)

0 elsewhere

Find the joint pdf of
X=W-H and Y=W+H
(15 marks)
Question four ( 15 marks)
Let Y, <Y, <Y, <Y, <Y, denote order statistics of size 5 from a distribution having a pdf

F(x) = e " 0<x<oo
0 elsewhere

Find

i) Thejointpdfof Y, and Y,
if) The pdf of Y,
iii) The joint pdf of X =Y, and Z =Y, -Y,

/IEND/



