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Question One (30 Marks) COMPULSORY
a) Clearly explain 6 application of Chi - Square distribution (6 mks)
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b) Use the resultf - e Y X dx=— ad \/E = \/; and using the
- a

variable change techniques to derive the Chi-Square distribution. (6 mks)

¢) Suppose that an average of 30 customers per hour arrive at a shop in accordance with the
poisson process. What is the probability that the shopkeeper will wait more than 5 minutes
before both of the first two customers arrive? (5 mks)

d) If x and y are discrete random variables and p (x,y) is their joint distribution function given
that f(x,y)=k(*+=) 0<x<1; 0<y<2andiff(x,y)isapdf,

find the value of k (5 mks)
e) Giventhat f(x,y)=e ™ wherex>0,y>0
i. Show that f'is a pdf (4 mks)

il. Find the marginal distribution of x and y (4 mks)



Question Two (20 Marks)
(a) Compute the moment generating function of a gamma distribution random variable and
show that Var (x) = ap? (10 mks)
(b) If a = 1, what is E(x) and Var (x) (10 mks)
Question Three (20 Marks) h

The pdf of a beta distribution is given by f(x) = _L@h) ya-1(1 — x)b-1

rarb

a) Find the mean of the distribution (10 mks)
b) Find the variance of the beta distribution (10 mks)
Question Four (20 Marks)

(a) Box I contains 3 red and 2 blue marbles while Box // contains 2 red and 8 blue marbles.
A fair coin is tossed. If the coin turns up heads, a marble is chosen from Box / if it turns
up tails, a marble is chosen from Box /1.
i. Find the probability that a red marble is chosen. (5 mks)
ii. Suppose that the one who tosses the coin does not reveal whether it has turned up
heads or tails (so that the box from which a marble was chosen is not revealed) but does
reveal that a red marble was chosen. What is the probability that Box / was chosen (i.e.,
the coin turned up heads)? (5 mks)

(b) If 20% of the bolts produced by a machine are defective, determine the probability that out

of 4 bolts chosen at random,

(1) 1 bolts will be defective. (3 mks)
(i) O bolts will be defective. (3 mks)
(ii) less than 2, bolts will be defective. (4 mks)
Question Five (20 Marks)
a) Find the moment generating function of a random variable X that is binomially distributed.
(5mks)

b) Prove that the mean and variance of a binomially distributed random variable are,
respectively, p= np and 6>= npq (5mks)
¢) Establish the validity of the Poisson approximation to the binomial distribution. (10mks)



