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Instructions:

1. Answer question one (compulsory) and any other two questions.
2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination
room.



QUESTION ONE (30 MARKS)

a)

b)

d)

Given that X and Y are independent random variables with probability distribution
2l—-y) 0<y<1

0 otherwise
of PX+Y <1) (5 Marks)

Given that the joint probability distribution function of two random variables M and
m=1234n=1,23

functions in the form given by f(y) = { . Determine the value

m
NisP(M =m,N =n) = {35><2n-2

0 elsewhere
I.  Obtain the probability function for marginal distribution of M. (2 Marks)
ii.  Find the conditional probability function of M given N = n. (2 Marks)
Suppose that the joint probability distribution function of X and Y is
F(x,y) :{116(4—2x—y) x=20,y=>0and2x+y <4
0 otherwise
i.  Determine the conditional probability distribution of Y given X. (3 Marks)
ii. Obtainthe P(X = 2|Y = 0.5) (2 Marks)

Given a random variable X with probability distribution function given by
Fx) = {Ae"lx A>0;x>0

) 0 otherwise
Obtain;

i E(X) (4 Marks)
ii. var(X) (4 Marks)
Suppose X and Y have a continuous joint distribution for which the joint probability
distribution function is defined as follows:

3
f(x.y)={§(y2) 0<x<20<y<1

0 otherwise

Determine whether the results P(X < 1) and P (Y > %) are independent? (8 Marks)

QUESTION TWO (20 MARKS)

Suppose that X and Y have a discrete joint probability distribution function defined as

fuy) = {% (x+y) x=012;y=0123
otherwise
a) Determine the marginal probability function of X and Y, then represent the results in
tabular form. (14 Marks)
b) Obtain E(Y|X=2) (6 Marks)

QUESTION THREE (20 MARKS)

If X and Y are random variables whose joint probability distribution function is given

_(2 0<x<y<1
by fCe.y) = {O otherwise
a) Obtain the marginal densities of X and Y (4 Marks)

b) Determine E(X|Y) and var(X|Y) for0 <y <1 (8 Marks)
c) Determine E(Y|X) and var(Y|X) for0 <x <1 (8 Marks)



QUESTION FOUR (20 MARKYS)
a) Consider a bivariate function given by

_(k(6b—x—y) 0<x<22<y<4
fooy) = { 0 otherwise
i.  Determine k so that f(x, y) is a joint probability distribution function of X
andY. (4 Marks)
ii. Obtain P(X < 1,Y < 3) for equation (i.) above. (6 Marks)

b) Suppose that X and Y are discrete random variables with joint probability
distribution functions given by the following table

Y fi(x)
0 1 2
X 0 0.10 | 0.10 | 0.20 | 0.40
1 0 0.15 | 0.05 | 0.20
3 0.10 | 0.20 | 0.10 | 0.40
i) 020 | 045 | 0.35 1
Compute the coefficient of correlation between X and Y (10 Marks)

QUESTION FIVE (20 MARKS)
a) Given arandom variable X with probability density function given as

fo) = %(Ax)r_le%x r,A>0;x 20

0 otherwise
Obtain;
I E(X) (4 Marks)
ii. var(X) (6 Marks)
b) Given that X is a continuous random variable, then X is said to have a chi — square

distribution with probability density function given by

n
f_]_ _X
x2 e 2 x>0

1
f(x)= y
n 2
r(np
0 elsewhere
Find the moment generating function of the chi — square (10 Marks)



