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Candidates are required to give their answers in their
own words as far as practicable.

HMlustrate the answers whergver necessary.

Probability and Probability Distributions - I

1. 'Answer any five questions : 5%2

(a} Given the probability space (Q, f, P) show that if
P(A)=3% and P(B)=3, for A, B € f,

then §sP(AnB)<

o0 |w

{b) Let A, B are two independent events defined on
3

probability space (@, f, P) with P(A)=73 P(B)=¢.
Find P{A|A U B} and P(B|A U B).
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{c) Suppose 3 accidents occur in Haidia in a given week.
What is the probability that they all accurred in g
different days of that week?

{d) A fair die is rolled n times. What is the probability of
obtaining at least one 67

(e} Suppose a coin is tossed n times. If the coin is
unbiased, what is the probability that first toss gives
a head and n'! toss gives a tail ?

(f) If a coin is tossed infinitely many times, what will be
the sample space ?

() Can two events A and B be simultaneously ruut:inlly
exclusive and mutually independent ?

(h} An unbiased Rice is thrown and X be the random
variable which gives the face value. Obtain prohability

generating function of X.

2. Answer any four questions : Fm

(a) Let A, A, ... Ay be n events defined cn i i
space £2.

N
. N-j,
Show that nAi]=T1*Tz+I‘3 o+ (=1)

where Tic = 3,22, (AL} - U4q ).

i) <y <<y Y
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{t) Let x, x, represent the number of ones and twos in
n throws of a fair dice. Find joint distribution of x; and

X3.

(c) Derive the pmf of Hypergeometric distribution from
suitable random experiment. How can the experiment
be changed to get pmf of Binomial distribution ?

{d) The out comes of an experiment are equally likely to
be one of the four points (1, 0, 0), (0, 1, 0}, (0, O, 1)
and (1, 1, 1). If A, B, Cdenote the events x-co-ordinate
1, y-co-ordinate 1, z co-ordinate 1 respectively. Show
that A, B, C are pairwise independent but not
mutually independent.

te} Show that the e.d.f of Binomial distribution can be
«pressed as an Incomplete Beta function.

{ij Suppose two decks of N cards numberre 1, 2 ... N are
weiched against each other. What is the proba‘blhty

of petting i ot
- [} atleast one match
{ii™ evactly ‘m’ matches ?

%, sasver any one question 1x10

(=} (i} Define probability function on a given probability
space.

{tij Show that classical definition of probability is a
special case of axiomatic definition of probability.
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{iii} Let P be a probability on (Q, f), where { is the o-field
of Q. Show that ifA, 1 Athen RA,) - PA)

where A= UAn .

n=1

(iv)] Show that countable additivity of P implies finite
additivity. When is the converse also true ?
' 2+2+3+3

(b} (i) Derive the pmf of Negative binomial distribution from
a suitable random experiment.

(i Let X be a non-negative integer valued random
variable satisfying AX>m+ 1 | X>m=PX 2 ]) for—
any non-negative integer m. Then show that X must

have a geometric distribution.

(ili} Suppose a man wants to open a door with a bunch
of ‘n’ keys of which only one fits the door. Each key
is tried at random. Then find the cxpertzd number
of trials needed to open the door. Obtain the variance.

2+1+5

]
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