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QUESTION ONE [30 MARKS]

B s unid

a. Let f(x)=45 225’ ;
0,eleswhere

(i)show that f(x) isaP.d.f [2MARK]
(11) Find the expected value of X [3MARKS]
(iii)  Find the variance of X [4MARKS]

b. Let the probability density function of X be given by

K" =12, 5,
X}=

F) {O,eleswhere.

(i) Find the value of k. [4MARKS]

(i1) Find the moment generating function of X. [6MARKS]

(iii)  Using the M.g.f. find the mean of X. [4MARKS]

c. (i) Let X be bin(2,p) and let Y be bin(4,p).If Pr(X =1)= %,ﬁnd PY 1)

[SMARKS]

(i))The probability that an experiment will succeed is 0.8.1f the experiment is repeated
until four successful outcomes occur, what is the expected number of repetitions
required?

[2MARKS]

QUESTION TWO |20 MARKS]

a. The probability distribution of a discrete random variable X is given by

3V 4
=k %=0,12.3, _
76 [xJ(ZS— x} g """where k is a constant.

=0,eleswhere.
Show that & = -;5 [3MARKS]

Hence find the (i) Variance of X. [SMARKS]



(ii) The cumulative density function of X. [4MARKS]
q 5
b. Let M ()= [%+§e'} be the M.g.f. of a arandom variable X.

(1)Write the probability density function of X [2MARK]
(ii) Find Pr(X=2or3) [3MARKS]

QUESTION THREE [20MARKS]

a. The random variable X has a probability density function given by

1 (x-1)° s

f(x)=—E€ 5 <x<

=0, eleswhere.

2

Show that the moment generating function of X, M (1) is givenby M, = e 2 [6MARKS]

b. Let w(r)=In[m(r)],.where m(r) is the moment — generating function of a Normal
distribution. Prove that ' (0)= gz and w"(0)=0". [6MARKS]

c¢. Suppose that the PH of soil samples taken from a certain region is normally distributed
with mean PH 6.00 and standard deviation PHO.1.If the PH of a randomly selected soil
sample from this region is determined what is the probability that the :

(i).resulting PH is between 5.90 and 6.15? [3MARKS]
(ii) resulting PH is atmost 5.95 [2ZMARKS]

d. Let X be a random variable and C any real number .Prove that Var(CX) = C*Var(X).
[3MARKS]

QUESTION FOUR|[20 MARKS]

a. Define the probability density function f(x) for a Binomial random variable X,with

parameters n and p. [2MARKS]
b. If X is a binomial random variable with parameters n and p ,obtain the moment

generating function of X. Hence obtain the mean and variance of X. [I12ZMARKS]
c. If Xis N(3.16),then find:(i) P(4<x<8) [3SMARKS]

(i) P(=2<x<1) [3MARKS]



QUESTION 5120 MARKS]
om variables,that

V¥ be independent and identically distributed Poisson rand

a. Let X and
is
CH <0123 e =012
5 S X =Y & R g S Ry 33—_—
f(x)=q «x! and fO)=1 V'
0.eleswhere 0,eleswherw
{etz =X+ Y, 0) Find theM.g.f. o) A [6MARKS]
;i. Hence evaluate E(Z) and Var(Z) [6MARKS]
b. A random variable X has Poisson distribution such that 3P(X = p=PlX = 2%
Find P(X £2) [SMARKS]
minute passing & certain point on a road is Poisson distributed
[3SMARKS]

The number of cars pet

with mean 4.Find the pro pass in 2 minutes.

2.
bability that 8 cars




