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The  paper has  fzuo  Sections A  and  8.

S?ction  A  is  Comf]ulsory.
'

Altempt .any foz.r questions from Section 8.
\

Each question is  of 15` marks'.

Answer al.I parts  of a~question together.
?.I'

Use of scienti.fie calculator is  allowed.
0

Use  of z -table is  allowed.

Section A

1.         (d)       What will be the  sample  space for` the follo-wing^ cases  :

`. i, I ..
(i)       If the experiment consists of measuring the lifeti`me of a, car.

t   „ ;   +a   (j£)  ,-.,   If the.experiment. consists. of .rollin`g the two dice -a:nd records the

T-i,i   i             i               .\Sum  Qfthenumb`ers  shotyn.      .                    ri  g`       ¥'  -^`

P.T..O.



(a)

(jjz)

/
(      2:    )                   \j   t          ,      ,9    af`If'I.      {!.:I`~    i:58|r6`r

-`

E the ?xperiment consists of recording the attendance of a class

having  :50  students.                                 I   qu            `,:,     `1..    i.,uz*,fi.1..      ,it   ~.

Suppose that `the 'chance of rain toindfrovi -;a%pends oftri~previ6`rfe:tw'6ifhei

conditions ori|y thxpT]gh vyhg±heF 'oF` ,^SQtft it\ is raining.t,Qd'ay chdiq}`otroriJf

past  weather  condi_tions?  SuPPoFe\; \?:1§O G thq±  if it  I.aipLS,iFt,Od4ay, ,th9Hi4tfily    f,   `    J\-~                      a

will rain tomorrow-,with  probability d;  and if it  does  not raiE ,to{5&?Lyj]£
\„

then it will rain tomolTow with probability P.  Provide .the transition
{``            I     b.'  inatrix'`fo'r?the  same.                                                                     I-;.¥L!`1r?I   #      f{Qir#`h¥{+3H

i        `h,```sg       t€          I,                     1       y        ``             i        `.          +`„           ¢Irh.           ~ttQs`+TL           €jtsi{r

(c)       Prove that any events say E  and E' are  always .mutually exclusive.

Use  a  suit.a?ble  e`xamp`|e.   I."`    '                        .~      !A

`£1r{    i               A     |fl11'     rt

(d)      Suppose x has  a probability mass  function  given by
•-'1,`         4                  rl                                 t              {`.'+           i\`=        ''

p(1,"T=  :,  .p,,2,  =  :, p(3,  =  :E

a                          i,         i     ¢

write down ±ttrrie*uiui:`ti#e Ldistribution function  F  of X.
n``      !iJ                     I,-                   `               1                  3f",I

(e)       What. are the matriematical  conditions to  say that a  state is  :        3

(Z).         A  recurrent  staterfe            +     €J

fr,                       (£j)d.`~A`.tral}sie_nt  state.      i                 .                 'i       d     .   i  u     A

¥r.j ®  t`z    Suppose 'tha`t. the number of phone calls re;eiv6d b'y a 6all center in

`± :',*    i-.h~,r,B£*  a` |minute.i `in~tery.:al  .fo.1rows,  a48Poiss.on `distrib.utidh  with  parameter

A  =  2.  What is  the prob-ability that po  calls \'are r`eceived in  a  given

{)  i   T          1-minute  interval?                                                                                                  3
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®     j Sripppt$8  that j2(¥2 `#=}uthe. joi`nt ,.probpability tm~ass T,fi]riction ,Jof` X and.. Y is

given  by
¢/,,

p(1'  1)  =  o.5, p(1,g2||  =.o.1,,p(2,  I-3)  =  Pn,.1, p(2,  2)  =  o.3..                    '

C.alculate  the  co+ditional  probabi.1ity  mass  function  of X given  that
`.`,

\

Y=1.                                                                                                                              3
-'.+`            g                                                i        -`         r                           `.+

'.¢a`+fu (£'`)I  `   A `.coin,:'Lav+ffgfpf%b):bi|ity p..offcomipg up head-s,. i; to 'bed successively
'+\fit\ 3t?u  f r^'`J' Jfiip'aed;.j`fiti|" ffie` fir`s`t fieadintr api6ars.  Wha`t. is  the expected number of

i    ff                                    :,)r¢!          -

flips required?                                                                                                 3

(j)        E£P|a+iriiTho-itv ra`re  sschdo  randryoin nulrfe`ers  dg6*Leiated J%sing  a  seed

value.              i  i,                 ?:,(              i,,      {        ,`"„

0)          List  fAree.  P=gpelfiesT£OfcovL?nan,9e.  Lir_.r           +]'E     i..J`  a_

I(-I?  rJ.:r-.Se?ti¢oFryp.      ,          €Jr

(a)      A family has  two  children.  What 'is  the  conditional probability tha.t

both are tboys give.n that at least one Qf tq(em ^iF,``a boy ? For instance

(a, g) means that the ;ol,der child is, a boy and the younger child a girl. 5

(a)       Calculate the cumulat.ive  distribution function of a random variable

i                 ..     u.niformly.  distributed  over  (Ch,   P).t                        ct`   `_      .   *.,iTw                         5

(c)       S,uppose  the joint  density of x and Y is  given. by

:  rJLti&fLA "  ""  € `f(¥)={+L2*Z:;,'+"<#o:h]:4#s<:y<'-L'     }r&`".L]  ''         T'

.r-``gril            jc.omBute the.  6-6`hdi.ti6fiai.t' expedta\tio.i  of x  giJ6n:'trfu`'Y =  y,  where
\

iucTiri`trfu    Ti,pro;i<,`S'`S`.<    1.-1-i                         T€{-I-I    tq    u\               ++`            `'"€'                  .     "                                5

-ra+n&++*;        ,'            ,                 p:I.o.



("4)

•3.        (a) "r  A Markpv 'chain has  the7 following. transition matrix  :

0.6.         0.3         0.1.

0`.2         0.5         0.3

0.1        0.3        0.6

Let the states be So, Si ,,., S2. Using .the Chapman-Ko]mogorov equation,

f<               .   c,ompute the probabilrty that the process is in state so after 2 steps,tv

given that it started in state  S2.                      €

(a)       Suppose x has the following probability mass function I:

p(0,  =  0.2, p(1`,  =  0.5, p(2,  =  0.3.

Calculate  EK2].  cad  check if`EK2]  =  E`tx]2.

(a)       The joint density ofx and Y is given by
t,

y,tI

VIat is jt:i ?J

0=#<co,   0<y<2

4.        (a)      Calculate EK], when ,X is binomially.distributed with parameters n

andpl.    .                                                               `.                                                            '       5

'€

(b)      Let X be  the  number of times  that  a .fair coin  is  flipp.ed  40  times,
`,

I

lands  heads..  Find  the  probability  that  X  =  .20  using  normal
i    a   i,i

approximation.                                                                                               5
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.(c) \J I   A. company produces' 70% of its products in Lecdffon dA" and §0% in

focoffon "8"..  The fault rate is  2% for broductsjin frocoffon "A" and

5%  for prodrcts 'in I,ocaffo7i  ts".  If a  land`6mly  selected  product  is
t

J

found"to  have  a  fault,  calculate  the  probability  of product  being
''    ,    .            .

produced in I.ouffon  "A"?           `                                                             5
r     I                                                       ri                  i.

5.       (a)      A set offour cards numbered 1 through 4, is.£ontained in,a bag.
{`.I

the  card is randomly Selected.  Given the followi.pg events  :-`
I

'

X  =  (1, I,3,,  Y =  (1,  2,, .Z  =  (1,  4,.`

I,i`

Check if inese even'ts X, + and Z are jointly 'independent or nat.  5

(a)      Let x be a random variable with finite inean LL and variance o2. Using
*

Mackov's Inequality,  prove tha`t for any fa  >  0,A
\

p{ 1¥  -I+.I.  2}  fe  <  02/fa2.

Als`o,  name  the.' inequality obtaine,a.         .i

(a)      Suppose a Markov chain containshstates 0,  1,  2  and 3. and

P--~

00

10
-01

01

1

Find which' state is reourient.

.,1

I.1=      ,

5
P.T.O.
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§~££  Tv.  ng(a)jfE*, Ifajitca?Pal; re9d3Tei!.h.e_¥r 9,Pg C..bapterio,f3\ Iies. plo.bapifty, b_9.Qk Q.I one! chapter

r |o¥  f 7r€L  tid` a.2`£rdpiss  alh±g,t,%ryL P9H°k:  ]f `the  npFber+ L9f Lmispri,nts.in  ta  `£Eapter  of his

ez+€¥`j§*€+_¥&P`¥bt£!,±Ft¥¢Lrb3¢?kisP°issoE`.di§vtributFHdrtyth#eapj3.~3pdstthe.number
°fm±S.Eii£F£{§Aip:5Pj±S[ulEist°tp;{j}h%Pter*i+S-tp%is£3Fdisdtritb¥t9SFWithmean

T}f`  [Lrfu;    an``.;   rucj\ `

a.                 1:s' :::nexapsescut=nngu=:i:: 1;sf emq£::]±¥it]:Fte::utt:I;cj:t3O;:11:^:BOEi:: :::oks'sw?ha:

rfi;fufi  !' (bj}.1  £ 3.6;oFn+sLi-der ; weinge¥i-afi6I± -¥~=@ttl  ~'gB  &JI^irfetB   'i.g.-®E    f      .T`t.&a           f`,.I               `#

where if it rains today (state +0), it will rain
jis^£8ihori.ovi`.*4i}hpiob&agEri!rity&Chp;JtariSdift`#Sdoe{SSn6tz'rpaJin&jt*3gay(state1),

it will rain tg.m\o;fro.w with^givbabili't`y P!  If +We  say that the  state is

a+.   3SF,   .    B `¥°`hawTP:tl:,,t,£tf rains£,£:nsqr 1 awE%P] i`t-d:9,esj`not. r?in,fj,then;,.Pntryq hthe  limiting

*Br,t£±fF   ng      :::0:£=vbfa::,tie:  :g:}am:doh:1;a+,j[+      *      .:vfl`L,f`d„.   j  4     a+,     ~j±.    .   ,S``    15
(C)       If x and Y arehind¥eS¥e3nEedrt:vt:€:n `£:.I I:¥F¥y;gHn:ti.+?ns j#±nd 8>  Prove

that  :                                                                                                              5

7+.ty          (a)

(a)

E btJk.;`%`cO'i  =  E`le*(xj]E i%{#;I.                                       a

Suppose there ale 25 diffeiejHt ty#8gfdf coup3Sns aaiprd sfiSpg£:se that each

• rr i LitiEq3PuP.e  Obtai'\9S`"a¢L~CQuP0r±`,  ±it. .is£`_egts~ally;li.kfty  tohaeF^:?ny  one`.'of the

`25  types.  Compute  the  expected number of differe.nt  types  that  are

•contained  in.  a  set  of  10.  cou'pons.    #'                                                                5
tJ,                                                               ,`

I       .£r.Suppose  th.e number of customers ,amving  at  a  store  in  a  day is  a`Ji                  i                     „ i

random variable  with  a Lmeanj. of 28?.                                                        5
\

a)        What can  be  said  about t4Pe.€Ptrr?j?:~bi;::'tGy.£t`h:i#tp`qLf¥S  Custom;r

count will  be  at  least  300  ?
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(j£)    ` If the variance of the daily customer count is known to be 50,

what can be said about. the probability that the customer count

will  be between  180  and  220  ?

(c)       In  answering  a  question on  a multiple-choice test,  a  student  either

knows the answer or guesses. Let p be'the probabhity that the st{udent

knows  the  answel.,  and  1  - p  be .the  probability that  the  stude.nt

.guesses. If the student guesses, the probability of apswering comectly

is  :, 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  question  correctly ?

•5816

•,f


