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INSTRUCTIONS: Answer Question ONE and any other TWO questions.

QUESTION ONE (30 MARKS)

a) Giventhat X and Y arejointly distributed random variables with padf.

_(bxy , 1<x<3 and 2<y<4
f(xy) _{ 0 , otherwise
i Find the value of b that makes f (x, y) ajoint PDF (3 Marks)
ii. Find the marginal density functionsof X and Y. (4 Marks)
iii. Determine whether X and Y are stochastically independent (2 Marks)
V. Find P (X =J= 2) (3 Marks)

b) Sampleisdrawn from a Normal population with mean u and variance ¢2. Using the moment

generating function of the sample x;, x5, ..., x,, find the distribution of the sample mean X =

1/ ¥ xi (8 Marks)
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c) Two discrete random variables X and Y arejointly distributed as:
X
o 1 2
01 01 00
01 01 02
02 01 01
i Determine whether thisisajoint PMF (2 Marks)
ii. Find E[X],E[Y] and E[XY] (6 Marks)

iii. Find the covariance of x and y (2 Marks)

w N

QUESTION TWO (20 MARKS)

x =1,2,3,..and
y=123, ..

isajoint probability mass function (4 Marks)

a) Showthat f(x,y) = 4){%, where

b) Ten points are randomly and independently selected from theinterval [0,1]. Find the
probability that the value closest to 1 exceeds 0.9. (5 Marks)

C) Suppose that the joint pdf of two random variables X and Y isasfollows:

f(X,y)z{k(x2+3’) ,0<y<1—x2

0 , otherwise
Determine:
i The value of constant k (3 Marks)
ii. P(0<x <05 (4 Marks)
iii. P(x=x/y=0.5 (4 Marks)

QUESTION THREE (20 MARKYS)

a) Let X, X,, .., X, benmutualy stochastically independent random variables, each with PDF
fx(x) = 3(1 —x?) for 0 < x < 1. If y isthe minimum value of these n variables, find the CDF
and PDF of Y. (6 Marks)

b) Supposethat X and Y are Bernouli random variables each with parameter p. Let Z = x + y.
Find the distribution of z. (4 Marks)

c) Let x andy bejointly distributed with PDF
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6e~2X73Y , forx>0;y>0
0 , otherwise

fey ={

Use the distribution function technique to find the density function of the random variable z =
x+y. (10 Marks)

QUESTION FOUR (20 MARKYS)

a) Suppose that y: and y» have the joint density.

1 —0 <y, < 00
2 2 2 . Vs
———— exp{— +y%— ;
f()’p)’zz Zﬂ\/m p{ /3(y1 yZ leZ) —oo<y2<oo
0 ; otherwise
I Find the marginal density of vy, (7 Marks)
ii. Find P(y,|y; = 1). Isthisafamiliar distribution? (5 Marks)

b) Two discrete random variables X and Y have the following joint PDF.
X

Y1 2 3 4

02 0 0.05 015

0 03 010 02

i Determine the correlation coefficient between X and Y. comment on your answer.

(8 Marks)
QUESTION FIVE (20 MARKYS)
a) Giventhat f(x,y) = 2/3 (x+2y)for0<x<land0<y<1
I Find E[X /Y] (4 Marks)
ii. Find var (X|Y = 0.4) (4 Marks)

b) Let x and Y be a two random variables with joint pdf f(x,y) prove that X and Y ae
stochastically independent iff f(x, y) = g(x)h(y) where g(x) and h(y) are positive non-zero
functions of X and Y respectively (6 Marks)

c¢) Giventhat X, X,, ..., X, are nindependent random variables with density N[0,1], show that
Y = Z x* has a chi-square distribution with n degree of freedom. (6 Marks)

i=1
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