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QUESTION ONE (30 MARKYS)
a)

b)

c)

d)

€)

g)

Consider the sample space S = {copper, sodium, nitrogen, potassium, uranium, oxygen,
zinc! and the evants

A = [copper, sodium, zinc/,

B = {sodium, niirogen, potassium}/,

C = Joxygen}.

List the elements of the sets corresponding to the following events: (4 mks)

(i) ANBNC;

(i) (A*U B3 N (A°N C)

Briefly discuss 4 properties of mathematical expectation. [4 marks]

[.et X be a random variable and Y = 2X + 1. What is the variance of Y if the variance of

X is 57 {4 marks|

[f the p[‘obabilil}if of a defective bolt is 0.1, find

(i) The mean, .

(ii) The standard deviation, for the number of defective bolts in a total of 400 bolts.
(4mks)

The mean weight of 500 male students at a certain college is 151 Ib and the standard

deviation is, 1"5 Ib. Assuming that the weights are normally distributed, find how many

students wéigh (4 mks)

(i) Between 120 and 155 Ib,

(11) More than 185 Ib.

If the probability that an individual will suffer a bad reaction from injection of a given

serum is 0.001,

determine the probability that out of 2000 individuals,

(1) Exactly 3.

(ii) More than 2, individuals will suffer a bad reaction. Assume X is Poisson distributed

‘The probability distribution function of a discrete random variable X is

2k, =

3k, o =

fG&x) = 4l ¥E=5
0, otherwise

Where k 1s some constant.

Find,
i. Kk [3 marks]
ii.  P(X>2) [3 marks]



QUESTION TWO (20 MARKS)

(a) The probability distribution function of a continuous random variable X is

_{a+ bx?, D
e = { 0, otherwise

Where a and b are some constants, Find [10 Marks]
i, aandbifE(X) :g
ii.  Var(x)

(b) Verify the central limit theorem for a random variable X that is binomially distributed, and

thereby establish the validity of the normal approximation to the binomial distribution.(10 mks)

QUESTION THREE (20 MARKS)

a) The number of miles an automobile tire lasts before it reaches a critical point in tread wear

can be represented by a pdf

fx) = {%e_%, forx >0

0, otherwise
Iind the expected number of miles (in thousands) a tyre would last until it reaches the
critical tread wear point. [10 Marks]

b) Prove the (weak) law of large numbers for Bernoulli trials by Chebyshev’s inequality
(10mks)

QUESTION FOUR (20 MARKS)
(a) Box 7 contains 3 red and 2 blue marbles while Box I/ contains 2 red and 8 blue marbles.

A fair coin is tossed. If the coin turns up heads, a marble is chosen from Box Z; il it turns
up tails, a marble is chosen from Box /7.
i. Find the probability that a red marble is chosen. (5 mKks)
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,
(i) 1 bolts will be defective. (3 mks)
(i) 0 bolts will be defective. (3 mks)
(i1) less than 2, bolts will be defective. (4 mks)




QUESTION FIVE (20 MARKS)
Is produce

d in a certain manufacturing process turmn out to be

a) Ten percent of the too
ample of 10 tools chosen at random, exactly 2 will

defective. Find the probability that inas
be defective, by using
() the binomial distribution, (5mKs)

(i)  the Poisson approximation to the binomial distribution. (5mks)

(10mKks)

¢ binomial distribution.

b) Lstablish the validity of the Poisson approximation to th
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