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Instructions to candidates:
1. Answer question One and Any Other Two questions

2. Mobile phones are not allowed in the examination room.

3. You are not allowed to write on this examination question paper.



SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION

QUESTION ONE (30 MARKYS)

a) A continuous random variable X has a moment generating function M(t) = et“+t . Determine
the mean and variance of X (4marks)

b) A random variable x has probability distribution P(X) given by

X 0 1 2 3
P(X) 02 |03 |a b
Given that E(X) = 1.4, determine the probability a and b and hence the variance of X . (6marks)

c) State any two properties that a probability function of discrete random variable X should
satisfy. (2marks)

d) Let X be a continuous random variable with probability density function given by

_(B=x)(1+x), 0<x<3
fe) = { 0, Otherwise

Find the E(X) (4marks)

e) Let the joint pdf of X and Y be given by

(x+y, 0<x<10<y<1
floy) = { 0, Otherwise
Determine whether X and Y are stochastically independent (4marks)

f) The joint probability function of two discrete random variables x and y is given by

_(k(x+y), 0<x<20<y<3
fxy)= { 0, Otherwise
Find

i.  Thevalue of k (3marks)
ii. P(x>1,y <2) (3marks)

g) If X is a discrete random variable with a and b being constant. Show that

Var (ax + b) = a?var(x) (4marks)



SECTION B — ANSWER ANY TWO QUESTIONS IN THIS SECTION

QUESTION TWO (20 MARKYS)

The joint probability density distribution function of X; and X, is

C(k(x1+x3), 0<x<2,0<x,<3
fley) = { 0, Otherwise
Find
i.  The value k (3marks)
i, E(x1), E(xy), V(x1), V(x3) [10marks]
iii.  Cov (xq, x3) [4marks]
iv.  Correlation between X; and X, [3marks]

QUESTION THREE (20 MARKYS)

a) Let X be a random variable with generating function G (t). Show that the mean (x) and
variance (x) are given by G'(1) and G" (1) + G'(1) - [G' (1) ]? respectively where the dashes

means differentiation with respect to t. (5marks)

b) The moment generating function of a gamma distribution of the second order is given by
m(t) = (1-pt)7¢, a>0, >0

Use moment generating function to determine the mean and variance of the distribution (6marks)

c) Let X be a continuous random variable having pdf f(x) given by

_(3x*, 0<x<1
fe) = {0, Otherwise

Determine the

i.  Pdf of continuous random variable Y where Y = X3 3marks)



i, P(§<x<1) (3marks)

iii.  PC<r<1) (3marks)

QUESTION FOUR (20 MARKS)

a) A torch battery has a life time of T hours with a pdf

t

by f(6) = {ﬁe‘m t>0

0, Otherwise

Determine the probability that the battery

i.  Fails before 30 hrs (2marks)
ii.  Lifeis between 35 and 50 hrs (2marks)
iii.  The life is greater than mean life (2marks)

c) Adieisrolled until a six appears. Let X be the number of trials until a six appears. Find the
mean of X using probability generating function . (6marks)
d) A continuous random variable X is uniformly distributed over the internal [a,b]. Use the

moment generating function to derive the mean and variance of X. (8marks)



