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STATISTICS
( Major )

Paper : 1-2
( Probability—I )

Full Marks : 60
Timé : 3 hours

The figures in the margin indicate full marks
for the questions

1. Answer the following as directed : 1x7=7

: (a) If A and B are two events, then the
probability of occurrence of at least one
of them is given as

(i) P(A)+ P(B)
() P(An B)
(i) P(AU B)
(iv) P(A)P(B)

(Choose the correct option)
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(b)

(c)

(d)

(e)

(9)
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(2)

With a pair of dice thrown at a time,
the probability of getting a sum more
than 9 is

0 3
@)
(if) S

(iv) None of the above

(Choose the correct option)

For two events
P(A)=PA/B) =1, PB/A) =%
find the value of P(B).

For a continuous random variable X,
the value of the probability P(X = ¢), for
all possible values of c is

(Fill in the blank)

If X assumes only positive values and
1 : 1 1
E(X) and E(X) exist, then E(%) SE—{X—].
(State True or False)

Define conditional expectation E(X /Y)
for two discrete random variables X
and Y.

A random variable may have no _____
although its moment-generating
function exists.

(Fill in the blank)

( Continued )

(3]

2. Answer the following questions : 2x4=8

(a) Define complement of an event. If A is
the complement of event A, then show
that P(A) =1- P(A)..

{b) Explain the term ‘conditional
probability’. Find P(B / A) if A and B are
independent events.

(c) State the important properties of
distribution function.

(d Can P(s)=:2- be the probability-
generating function (pgf) of a random
variable? Give reasons.

3. Answer any three of the following questions :
5x3=15
(a) Distinguish between mutually exclusive
events and independent events. Show
that two independent events each
having non-zero probabilities cannot be
mutually exclusive.

(b} Three persons A, B and C in order toss a
fair coin. The first one who throws a
‘head’ wins. If A starts, find their
respective chances of winning. (Assume
that the game may ' continue
indefinitely).
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(d)

(e)
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In answering a question on a multiple
choice test, a student either knows the
answer or he guesses. Let p be the
probability that he knows the answer
and 1-p the probability that he
guesses. Assume that a student who
guesses at the answer will be correct
with probability 1/5, where 5 is the
number of multiple choice alternatives.
What is the conditional probability that -
a student knew the answer to a
question given that he answered it

correctly?

Show that for two continuous random
variables X and Y, E(X +Y) = E(X) + E(Y);
provided the expectations exist.

The joint probability distribution of two
random variables X and Y is given by
B il
flx Y =dxye ™™ *¥) x>0, y=0
Find the marginal distributions and

check whether X and Y are
independent.

( Continued )

(S)

4. Answer any three of the following questions :
10x3=30
(@) IfA}, Ay, ---, A, are nevents, prove that

P[DA[-J = iP(Ai)- ¥ PA N Aj)
g=1 =1

I€i<j<n

i ZEZ P(AiﬁAjﬂAk)—-..

1si< j<k=n
+H)TIPA N Ay A A)

What will happen to this relation if all
the events Aj, Ay, -, A, are mutually
disjoint? 9+1=10

(b) (i) Define pairwise independence and
mutually independence of events.
A balanced die is tossed twice. Let
A, be the event that an even
number comes on the first toss, A,
is the event that an even number
comes in the second toss and Aj; is
the event that the same even
number comes in both the tosses.
Examine whether A, Ap; and A,
are  pairwise and mutually
independent or not. 1%2+1%%+4=T7

() f A and B are two mutually
exclusive events and PAu B) >0,
then show that

PA/AuB) =— 1A

P(A) + P(B) 3
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(i State Bayes’ theorem. Explain ‘a

priori’ and ‘a posteriori’
probabilities in the context of this
theorem.

(i) Suppose that event A can occur
only along the event B which in
turn can occur in n mutually
exclusive ways B;, By, ---, B,,. Show
that

mn
P(A) = Y, P(B;) P(A / B;)
i=1
(iti) 1f n balls are placed at a random
order into n cells, find the
probability that exactly one cell
remains empty.

Let X be a continuous random

variable ~with probability density
function given by
ax , 0=x<l
ol x=D
FO=1_ k430, 25%<3
0 , elsewhere
(i) Determine the constant a.
(i) Determine F(x).
(iii) Evaluate P(5 <x < 3).
(iv) Determine E(x). 2+4+2+2=10
( Continued )

e)
()
n o
(ii)
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A coin is tossed until tail appears.
What is the mathematical
expectation of number of heads
obtained? 4
Define conditional /wariance for
discrete and continuous random
variables.

For two discrete random variables
X and Y, show that

V(X) = E[V(X /Y)]+ VIE(X /Y)] 2+4=6

Define moment-generating function
(mgf). Show that the mgf of the sum
of independent random variables is
equal to the product of the mfg of
the individual variables. 5

State the relation between the
moments and cumulants. Are the
cumulants independent of change
of origin and scale of the variable?
Explain. 5

Or

If Xj, X5, -, X,, are independent
random variables each assuming
the wvalues 0,12 --,a-1 with
probability 1, then find the
probability-generating function of
the sum S, =X, + X, +---+X,. 5
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