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i. Question one is compulsory 

ii. Answer any other two questions. 

 

 

 

 



 

QUESTION 1 (20MARKS) 

a)  Consider the case λ= nλ, λn  = nλ and λ = m.  Find the difference – differential equation (5mks) 

b) If we have n state out of a possible number of a states that we have λ =  (a-n) λand  λn = nλ,  

0≤ n ≤ a which is birth – death process which models a power-supply problem.  Find its difference – 

differential equation. 

c)  Suppose X and Y are integral valued random variables with joint probability distribution  

Pn (x = jy = k) = Pjk, J = 0, 1, 2.. and k = 0,1,2… and ԐjԐkpjk = 1 

i.  Find the joint pgf of x and y (2mks) 

ii. Pgf of marginal distribution (3mks) 

iii. Pgf of conditional distribution (2mks) 

d)  State three methods of finding the mean and variance (3mks) 

QUESTION 2 (20MARKS) 

Let x have a negative bionomila distribution given by, 

Pr ( x = k) = pk = (
𝑘 − 𝑟
𝑟 − 1

) pr ( 1-p)k-r, k = r, r+1,…. 

Find  

Pgf of x 

Mean of x 

Variance of x 

 

QUESTION THREE (20 MARKS) 

a)  Let x have a pdf pr(x = k) k = 0, 1,2,3….. 

With pgf P(s) = Ԑpks
k and qk = pr( x = k) = pk+1 + pk+2 

With generating function Ø(s) = Ԑqksk (Ԑqk ҂1 

Express Ø(s) in terms of p(s)  (10mks) 

 

b)  Let xi, i= 1,2,3… be iid random variable with pr (xi = pk and pgf p(s) = Ԑpksk for I = 1,2,3…. Then pgf H(s) of 

sn is given by the compound function G p(s)   i.e H(s) = Ԑpr(SN=j) sj = G p(s)        proof  (10mks) 

QUESTION FOUR (20 MARKS) 

Consider a series of Bernoulli trials with probability of success p.  suppose that x denotes the number of failures 

preceding the first success and y the number of failures following the first success and preceding the second success 

obtain the joint pdf of x and y, mean of x and y and variance of x and y. 


