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Find the following :

(i) Marginal pdf of x and y

(ii) Find P(X>O, Y<l/2). (7)

(b) Show that if Y : aX + b (a * 0), then Corr(X, y)
: +1 or -1. Under what conditions will p = +1r

(3)

(q) qrrfi&qfr x ft v *cgm 5q{s66q-gtu5 qr

l, ft-+or lrg-< yre*-ar q+e v,-m ffqfrt+r I .

[This question paper conlains l6 printed pages.]
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f,y(x, y) =
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0 otherwlse
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4. Simple non-programmable calculators are allowed.

Statistical tables are attached for your reference

Answers may be written either in English or Hindi;

but the same medium should be used throughout the

paper.

ErS*frqfrtil

{( InFr-Il;t + ft{t ff scr Ac Inr ffulfu rqr{ c( sr{T
g.dfi,crs'ftfrq t

r-+o. ds * (rft yrn * rtn v<t gkor qr yff' (Fr Es w- )

g, vfro crt d \16 av go w gr oi, qk v6' nr<* {fi
sq-tFr V6'+ qrq Vo *i qrfrC r

e <S qte-+ff rrsnrS o] o enrrq rqrd* aq' $R;-o frq qm
qfrqr qffiq ilRqrii t Av w rrn d gffi-c ae tuat

orqr qfrsr {$ ffiq wnr$ 6} i qnqaq Fn+ i-{, Trffr-d
ftqrqmqBqr

4. (Iunq+(-rhrftc+trt+.rd qffi1 
'

s. qrc+Tag*ftqqffi nGr6r{q-cr{l I

6. {<rcFr-q??6rwri q}ff qrfrfi ffi c6' qrsr+a&q, efrq
qrft v<t cr rrrq{ s6 fi *<t qtBc r
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(iv) Find the conditional distribution ofY given X:100

(v) Compute the correlation coefficient p for X and

Y. (2x5=10)

qrgfufi' q( x&Y or tgw vrfr+-ar q+e m-dr{ffiRst I :

J x\Y--- 0 100 200

100 0.05 0. l0 0.20

200 0.10 0.20 0. t0

300 0. l5 0.05

11 an dfrv P(Y:l00lx=100) r

(iD flT x str v sd-{ *t
(iiD 1{6frr Cov(x,Y) 6 IIum ffiqt

(iv) X:loo * fts v 5I (!d fi'd{oI 66 dfrvt

(v) x *r Y + fts <rssq guno, p fr qur<r dfrqt

10. (a) Let X and Y be two jointly continuous random

variables with joint PDF

,
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0Sy<1
f,y (x, y) = 

F.' 
*'rt t "' 
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(u) Q* xlvr+ ?*+ frq RrRe, rycr rgnv **urr<
rv* p=12.5 mm2 qt( o=0.2 mm2 *qtv ffi'd frqr
urdr tt vs *a tZ.omnr;tqqln I3.0 mm, i ilfuc.
#o t, d qc rfr + &6 + frr {ff *ft tr rrE qil
o1 \'6 rrqt + <s+ i- *sr vrar *, + fr+-dr yR

d< frmft rrra sron d ry fta* fr vde m rq'il
*? (s)

SECTION IV (rsrs IV)
All questions are compulsor_y

q:ftrraeiffidr

The joint PDF of random variables X&Y is given by

J x\ y---, o 100 200

100 0.05 0.10 0.20

200 0. l0 0.20 0.10

300 0. l5 0.05 0.05

sEcrIoN I (Ers I)

Do any two ques tions.

,hdi yv* a) ra cffrsr

(a) Calculate l8% trimmed mean for the following
data: 73,80, 36, 75, 68, 82, 50, 48,41,60. compare
it with the sample mean and median. (5)

(b) Identification of a spam message involves creating
a list of words more likely to appear in spam than
in normal messages. The Iist is called '.spam list,'.
Suppose that your database of 5000 messages

contains 1700 that are spam. Among the spam

messages, 1343 contain words from the ..spam list',.
Of the 3300 normal messages, only 297 contain
words from the "spam list". Obtain the probability
that a message is spam given that the message

contains words from the "spam list". (5)

(q-) ftqRfuc cf-6-st + frs u% F qrq fr wnr difrq.
73, 80, 36, 75, 68, 82,50, 48, 4t, 60t {{rff gil{r
<{{Irlr{ skqr&6rtdftqr

(e) rfu *u * qrqn* frs ir< rrd 6 ro @ a-<r€ urft
* i qrqFq ff * ga-<r t rfu i qfu+' qR M tt
*r vs gff d '+{ qff, ttr urm *r qr< flfrq ft.

3

)

9

(D

(iD

(iiD

Find P(Y=l00lX=100).

AreXandYindependent?

Compute Cov (X, Y)
)
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an*tnt< t qa sooo €u l, ffi * rzoo *ndq
*r *qdfi- d * rsrs ff +'*cqfr' * uq ufrc
*r trcrqff fr frr 33oo t, ffi t +T( 2e7 €*
i'+{ (S' O r* ;, q5 am frFw fr qR ffi *qI
i-'d{ {S' * nq qrs ilt *, * s< €u * *q i}
dcrE-6-dl@rri.tr

(a) A class of 20 students took a statistics exam of

100 marks. Their scores were: 85, 92,78,89,95,

87, 75, 90,82, 88, 91, 84, 79, 93, 86, 80, 83, 94,

81,77. Calculate the median, lower fourth, upper

fourth, and range for this data. Does this data

have any outliers? (5)

(b) In a study, physicians were asked what the odds

of breast cancer would be in a woman who was

initially thought to have a 1% risk of cancer but

who ended up with a positive cancer test result.

This test gives a positive result in 80% of cases

who have cancer and a positive result in 90% of

cases for those who do not have cancer. If the

test result is positive, what is the probability that

the woman has breast cancer? (5)

(b) The cross-sectional area of a plastic tube for

watering plants is normally distributed with tr=12.5

mm2 and o:0.2 mm2. When the area is less than

12.0 mm2 or greater than 13.0 mm2, the tube does

not fit properly in the hose. If the tubes are shipped

in boxes of one thousand, how many wrong-sized

tubes per box can sellers expect to find? (5)

(a) Eo fifur rrfr q{ Bsrt trr+ qre qrflq frqr+ + ree

Etffi-mrq fft ttft ir r{rrq t q-<r qm * fr Y<

v.sr* { qrt PdEC qr.o} i t +Td qo"a ff qr<q { frqF{

d rsR A+ * frs wq qr rgq+ tr m qni Es ft
qrrGlnFr 168 {d + RS tzo Et"c +{fr l, Es cr{ d
u-$rfro nffqil affidfrqfr*qrffvrI'I rRfurR

ydE+ f, i-{+ + {S d tc;Tff fi-c ltqitrct ffrur
dfrsfrc6 s$trfr(ffiirq*m?
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time to board the plane. Knowing that, suppose an

airline sells 178 tickets for the 168 seats. What is

the approximate probability that not everyone who

arrives at the gate on time can be accommodated?

Under what circumstances this approximation is

valid? (5)
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(b) Packages have a nominal net weight of I kg.
However, their actual net weights have a uniform
distribution over the interval of980 grams to 1030
grams. Find the probability that the net weight of
a package is less than I kg. If the net weights of
packages are independent, also find the probability
that, in a sample of five packages, all five net

weights are less than w grams. (5)

(t,) vrffi i ffiFa soo E{g( T{fr ir (€1urr* furill
*qnur, fr',-ff rfteq+iqTol*+6yrBo-ar o.or tr
u*<r aq { aq wd-{ w t wsq*i *t qfus-fl fr{
sqs] + arq*i i+ d srR6-dr Hr l?

(R) +N 6r tr-( IIe qR r fu*trc il uah', r<'+
qrRfts {a rrR 6T 9oo rFr + loso ruFT d ,rrac.n Vo'

sqr ftttur rto il yrfrqfir art 6&s fr t+q sr {e
qn r ffiqrqt q',{ ir qR i+fr 6r {.e qR Rrr i, *
qr $ ara d&s ft ds ++dt' + {$ +, qfi qis fr il.*

6r Va qn w urq * q'c A+ d yrfrr-tr qr ir

(a) Typical Plane flying on certain routes are
configured to have 168 economy-class seats.
Experience has shown that only 90% of all ticket
holders on those flights will actually show up in

(c) zo eri dt qcr i6'qr * roo ffi d ilM qtff ffr
vt* wo'vsr+ns: 85, 92, 78, 89, 9s, 87,75,90,

02,88, 9t, 84,79,93,86, 80, 83, 94, Sl,77tT(+Cr

+ frs rrk*r, ffi qg4-+., sqt s-$h *r i',t fr
qum d&qr q6 S am frtus fr' RT +cT i *f cra crc

ir

(q) c6 sral-<+FE;<d lm Enzrqrfr ssqfflrilr*
drt n+*<rm-{r E d-n Arft, ftr+ qti rz tmi}m
frfuq qnr uF[ qr, Aft'{ s{fi *gt ctqq qqrrdrff-

smr q6 qtqur *(t cr* eoz qr{d]- + (6Rrfl6.qfurl{

t<r *r qr cftqurs{ co, crq-A l $ {6nrsq, cfurm ?il
t, m<q 5 

"a1'il 
qP qtqurtrrnrso.t, irfuflr+-

ra-+ *ct *i d qrfrq-dr Far i?

(a) A deadly car accident in a leading metropolitan
state could have occurred as the result of potholes

on the road, malfunctioning of the vehicle, rash

driving, or use of mobile phones white driving.
Interviews with the experts revealed that such an

accident would usually occur with a probability of
0.25 as a result of potholes on the road, 0.20 as

a result of malfunctioning of the vehicle, 0.40 as

a result of rash driving, and 0.75 due to use of
mobile phones while driving. These interviews also
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yielded subjective estimates of the prior
probabilities of these four causes of 0.30, 0.40'

0.15, and 0.15, respectively. What was the most

likely cause of the accident? (5)

(b) For the data given below calculate the relative

frequency, cumulative frequency, cumulative

relative frequency, and densitY. .

Class 2-<4 4-<6 6-<8 8-<12 t2-<20 20-<30

Frequency 9 t5 5 9 It 2

(s)

(u' ) ffi rg€qarttq {-q fr q5 qrf,+, 6rt 3t {rt.sm'q(

rr{&, sIE{ d €nft , alcrsre t qre Tdr+ cr nB qd[+

trqq *srrc +r + E*cla * qfunc€sc * {q.'& el

ftiqiir- * qM qrqror t qcr qar fr tfr gtrc{ irr*t
q{(e6 Yr nEA* zFRsI 0.25, qlE{€{iti+* 6'Rq o.

zo, arcrsrfr t III.S wr* * qnqr 0.40 tt qrE{ irflIe

nqq isq( dT + s.rfu * q,tq o.zs *& ir w
mHrffirii + 5{sR qrflit m rqfr6- nk6-dI qr qEaqc6

ir{qm$nlqEBI,frO"tqI' s.3g,0.40, o.ls, ifik o.rs il
6s vr++rt * qIuR rR, cE frutRil mfrv fr 5tc* 6,t

w+ qrflR-d 6riur qnvr wr qr?

(b) The lifespan of a car battery averages six years.

Suppose the battery lifespan follows an exponential

distribution. Find the probability that a randomly

selected car battery will last more than four years.

Also find an expression for the 95th percentile of

the battery lifespan. (5)

(o') vo a}+t *frv rzo srHit tca ao ff qrRst+.4

il qR fl+Eqn-+t s dirr<nrqr6R*liRqrEfu'fi
q$r ftqr vmr *, * cl46-dl Hrd dfrq ft s i * *q-d

z ffqHtfrs+qiir ffi*Rs+rq wM6I
eqftdqq st<fr-q<qum 6ftqt

(le) on ffi cr ifrct fi-q'ffim 66 s{ lr <-{fffrs fr ezt
qr ffq-rq,rfl v6 sr&q Fcrur q,r s{({q iF{dI *l E( qrd

Si Nk*-rr arrr tfffrq fr qrF,o w t qqR< on ffi
qR qq] + irEo wrq to q*rftr ffi dqfim * csA

cRrrds + Rq qq, q-so, q 7p6 frfrvt

(a) A factory produces 300 items daily. Due to strict

quality control, the probability that any given item

is defective is 0.01. Defects iri individual items

are independent of one another. What is the

probability that at most three items are defective?

(s)

7
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F for x>L
0 otherwise

2124 7

frqqrsSqlc *cocr{* z qr<oG-+ott *m*}
dqrsrfrs-dri?

(e) frfr gr<arde*io'ors-e fr us& x (frr&ilrrfr rr{)
d qr{fr &-fiqr sfl:T Eqt yt6R I :

(e) frnEvwla+frsqrtq sqR,ffi sEh,rffi
<rtw iflrffr *r q+a d rrsm d&qr

Tt 2-<4 +<6 6'<8 8-<12 t2-40 2G<30

qr{R 9 l5 5 9 8

(a) A lottery ticket has a grand prize of Rs.2 lakhs.

The probability of winning the grand prize is .00023.

Based on the expected value of the lottery ticket,

would you pay Re I for a ticket? Show your

calculations and reasoning clearly. (5)

(b) The cost of a certain vehicle diagnostic test

depends 6n the number of cylinders X in the

vehicle's engine. Suppose the cost function is given

by h(X)=20+3X+0.5X2 Since X is a random

variable, so is Y=h(X). The pmf of X is as follows:

f(x) :

'^ =l-':i.':'!:';'

tonrec rsE fr {r&rfl uk E {Rrikdtm are dBqr

SECTTON Ur (R!-s rrr )

All questions are compulsory.

qrfrm,a;rMtr

(a) Among the 120 applicants for a job, only 80 are

actually qualified. If 5 of the applicants are

. randomly selected for an in-depth interview, find
the probability that only 2 of the 5 will be qualified
for the job. Find the expected value and variance

of the applicants qualified for the job. (5)

I
1.

6

)

P.T.O.

2

SECTTON rr (c!-s rr)

All questions are compulsory.

q$rr,r,Ml?
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\ 4 6 8

p(x) 0.5 0.3 o.2

Derive the pmf of Y and E(Y). (5)

(o.) c-6 if$t6-c qr 2 dr€{qt 6I5GsR*l 5rwnd-o}
frclffo-fl.ooozs *r ffit-o-e* erift-t{s+ iflIqR

qr, qqr flrq$6 Eir-.dfrs r lqtrfil Trdl<frtt? trft
rrur<r *< a-S sq sc t e€rqst

(q) vo ffFm qrffi fi-an ctqur d aFra srr<* tqq{ f' )

fr*s( x d {sr w ffrft qtff tr crtflRs fr Errrd

s-tr{ h(x)=20+3x+0. 5x2 a(I AqI rra *r ft x va
qrgfuo 

"( 
i, Tffis vlllx; c,r vrnv<r rq s {E(

vqRi:

x 4 6 8

p(x) 0.5 0.3 0.2

y ifir1lr{qdrEdr r6FFt (pmf) *t sifuf, cr{ (g(v))

s66 dfrvr

(a) Certain coded measurements of the pitch diameter

of threads of a fitting have the probability density

function; .

5

f(x) =
3
1 for x2.7

0 otherwtse

What is the probability that measurements of the

pitch diameter of threads of a fitting are within 2

standard deviations of the mean value? (5)

(b) The CDF function of the checkout duration, X, in

a certain supermarket, measured in minutes, is

''=F'{',i;,':.i:':'

)

Find the median and the interquartile tange of the

checkout duration. (5)

(c,) vo frEq * ies *frqqm* gerdBtrrvffikt
{qrqfl q'r€ rffi{ em <uIs r{ T :

P.T.O.
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