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The i)é.per has two Sections A and B.

e

Section A is ¢ompulsory.
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Attempt any four questions from Section B.
A | .
Each question is of 15 marks.

Answer all parts of a question together.
vy 7 e~ s & y .
Use of scientific calculator is allowed.

[y » * b *

CT Use of z table is allowed.

Section A -

1. (@) What will be the sample space for" the following cases': . 3

- @) If the experiment consists of measuring the lifetime of a car.

e o @) o« If the ‘experiment; consists- of rolling the two di¢e and records the

cu , sum of the numbers shown. A
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(173 If the experiment. consists of recording the attendance of a class

having 50 students. r = P NP S S
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Suppose that the ‘chance of rain tomérrow ‘depends on-previous. ‘wedther

conditions only through whether 'or ziot*it.is raining today andknotrorn

past Weather conditions, Suppose also that if it rains.today, then. it ‘

A
n - Tres

will rain tomorrow with probablhty a; and if it does not rain toda:y,g
1. OV 2%

then it will rain tomorrow with probablhty B. Provide the transition
1 el € pornsrid

ratrix for the same.
L e B T, e O AL s S VA4 S0
Prove that any events say E and E' are always mutually exclusive.
7 Yo, . “J.
Use a suitable example . 3
g2t Y A oy ()
Suppose X has a probability mass function gNen by 3
Ed ;‘ N fi - ,4‘ % » )\'-;
1 1 1 .
o e T - a7
Write down the cumulative distribution function F of X.
ﬂ %, ;’_1_1 £~ H A St
What are the mathematical conditions to say that a state is : 3
* “ b
(@ A recurrent state P
(). .A transient state. -« . vod T §

Suppose ‘that the numbér of phone calls reeeivéd k;y a ¢all center in

a- l-minute interval follows a-Poisson distribution with parameter
A = 2. What is the probability that no calls ‘are received in a given

I-minute interval ? 3
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(g) . Suppose that p(x, 3) the joint probability mass furiction jof X ahd‘,Y i§
given by |

p(1, 1) = 0.5, P, 2) =01, p(2, 1) = 0.1, p2, 2) = 0.3.-

Calculate the cofjlditional probability mass function of X given that
Y =1 s 3

L, TN N A N N 0 R Y
R @) A coin, havufg'jprobablhty p of coming up heads, is to be successively

g e

R ﬂlpped unt11 the first head appears What is the expected number of
- v B * 1 l .
! flips required ? - ' 3

5.8

o A ETOY e 8T T, ., k% L Fooe oy ._';'\ & ‘X 4 RS 15 S
() EXplain“how 4re pseudo randoin’ numbers generated using a seed

value. £ 0 # R S £S I 3

)] List three. pggpe;;tms{;gfl covariance. ., . ad 1. 3
Section B A
St BN CUDEE S 2 e

2. (@ A family has two children. What is the conditional probability that
both are Boys given that at least one of th«em is,a boy ? ‘For instance

(b, &) means that the:older child is a boy and the younger child a girl.5

() Calculate the cumuiative di-stribution function of a random variable

; *  uniformly distributed over (a, B). PR I W 5

(¢)  Suppose the joint density of X and Y is given. by

i P i 7 i Iw R oy 1] T
R Lo R PP ¢ SIS P Fa Ao s 12 32 S 0<zx <1:-‘0 <y <l ¥ ' i
” ’ f(x) . £ .1
’ 0, otherwise
- T~ T ey o qet e LMY y e S 5 XT . “,, )i:! xg by ! .
< iCompute the conditional expectation ¢f X given that Y = y, where
» 3. . - N . ) ¥
e 370 2. 5% 1.9 i eI, v ' I b 5
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(@) " A Markov chain has the’ following. transition matrix :

(2)

@)

(@

®)

»)

-

06 03 0.1
P={02 05 03
{01 03 06]

Let the states be So, S1, Se. Using the Chapman-Kolmogorov eguation,
compute the probability that the process is in state S; after 2 steps,
A 4 B . i

given that it started in state S,. . 5

Suppose X 'has the following probability mass function
p(0) = 0.2, p(1) = 0.5, p(2) = 0.3.
Calculate E[X?]. And check if E[X2] = E[X]2. 5

The joint density of X and Y is given by

Jad

, lye-""‘y, O<x<gw, 0<y<?2

f(x’ y) - 2
‘ 0, otherwise
x LA N I
X f ' .
What is E|e2|Y=1{ ? ’ _ 5

"Calculate E[X], when X is binomially distributed with parameters n

and p. - . "5

Let X be the number of times that a fair coin is flipped 40 times,
i o
lands heads. Find the probability that X = 20 using normal

I
approximation. 5
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A company preduces* 70% of its products in' Location “A” and 30% in’

~Location “B™. The fault rate is 2% for products'in Location “A” and

x

5% for products in Location E‘B” If a randomly selected product is

found ‘to have a fault, calculate the probablhty of product being

produced in Location “A” ? ' ' 5

b y * 3 i

s

A set of four cards _numbered 1 through 4, is g:ontaihed ina bag..

One card is randomly selected. Given the following events :

!

X=1{1,38,Y=1{1,2,Z=11, 4

Check if these events X, Y and Z are jointiy independent or not. 5

‘'R

Let X be a random variable with finite mean p and variance o2. Usmg

~ Markov’s Inequality, prove that for any & > 0,

P(IX - p} 2} k< o2,

Also, name the inequality obtained. ., b

Suppose a Markov chain contains-states 0,1, 2 and 3 and

.J (X -

-]
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5 5
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0 o
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Find which state is recurrent. . 5
| | ' P.T.0.
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Rajit will readve1therrone chapter-of his probability: book er one: chapter

¥ sz(a) Lo SR

1if

-

_— of his h1story book If the number of nnspnnts in a chapter of his
Frop “H0 auuteadd T ORETL MY

pro"bablhty book is Po1sson d1str1buted W1th mean 3 andnf the number

e touthi 1y B el vl

of rmspnnts in_his hlstory chapter is_Poisson dlstmbuted with mean

T R 3 T welsdoc 6] Lt 0L B w7 B ALe T o bl
6, then assuming Rajit is equally hkely to choose either book, what
@ "“ [N ‘}. i} ’ i,:?{)”
is the expected number of misprints that Rajit will come across ? 5
(a.,J £ §onzge T oroew s B Ty speel - «gg u»u@ rgh oo o A i g
o ) ;on s1der a weather model Where if 1t rains today (state 0), it w111 rain
y

SEawr X - w8 07 43 {..J
“rtomorrow W1th probablhty oc' and 1f 1t does1 ndtiraln today (state 1),

it will rain t,o‘rﬁo;frow ‘with.probability p: If ive say that the state is

0 when it rains and 1 when it does not ra1n, J.then ﬁnd ,the limiting

2 som ¢ 3Tk T o4t b G 8T B bus Y
probablhtles ng and 7. - \ 5
TS T TENE A A gy e Fabw o cvmohms s . ¥ ong s @
¢ IfX and Y are 1ndependent then for any functions 2 and g, prove
TR ' O S 30 gal o amt by R
that : 5
3 ofs . g A4
. _"“.‘;“"f\ e R E}\ 5
ElgXrY)] = E[gXIEL Y)]. -
!%

7 (@) Suppose there are 25 d1ﬂ’e"r§f1 types ‘of coupons and suppose that each

timesone obtains:a; coupon, jt Isgequally: n;hkely to.bepany one- of the

F RN A0

25 types. Compute the expected number of different types that are
" H
.contained in a: set of 10' coupons. 5

sd

(b)  Suppose the number of customers ,a%'rié’ing at a store in a day is a
e 1 A

random variable with a mean; of 2Q.O. 5

@ What can be said about the probab1l1ty that today’s customer

C - P ST Pae R ¥ 4 ‘“Lx

e count will be at least 300 ?

Bisd ¢ 6) 5816

o -




et Saachiil e 4 £ bl e asf 2ot e aet JCEA AR LSS Sl Ao Alatatadh Sa i dnt 2T el et At ML AMAE R At i S }

5816

(©)

{

(7)) 5816

@) If the variance of the daily customer count is known to be 50,
what can be said about- the probability that the custo.mer count

will be between 180 and 220 ?

In apswering a questioﬂ on a multiple-choice test, a student either
knows the answer or guesses. Let p be the probability that the student
knows the answer, and 1 — p be the probability that the student
guesses. If the stucient guesses, the probability of answerin;g c(;rrectly

1 : A
is 1 where 4 is the number of multiple-choice alternatives.

What is the conditional probability that the student knew the answer,

given that she answered the queétion correctly ? 5
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