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Find the following : :
() Marginal pdf of x and y
(ii) Find P(X>0, Y<1/2). o

(b) Show that if Y = aX + b (a = 0), then Corr(X, Y)
= +1 or —1. Under what conditions will p = +1?
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3. All intermediate calculations should be rounded off to
3 decimal places. The values provided in statistical
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4. Simple non-programmable calculators are 'allowed.

5. Statistical tables are attached for your reference.

6. Answers may be written either in English or Hindi;
but the same medium should be used throughout the
paper.
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(iv) Find the conditional distribution of Y given X=100

(v) Compute the correlation coefficient p for X and
Ty, ,‘ (2x5=10)

RS TR X &Y 1w Wil S W eiiad B

Ix\y— 0 100 . 200
100 0.05 010 0.20
200 0.10 0.20 0.10
300 015 005 0.05

(i) W& WRE P(Y=100/X=100) | _
(i) ¥ X R Y w@w" 87
(i) wgEsEr Cov (X,Y) o Wurr HiRkw)
(v) X=100 & R Y @ o Rawr wa e
(v) X @R Y B fg wess Ui p 9 IO S

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

variables with joint PDF

1 2 .
fo(r9) =157 +3y for—1sx<1, 0<y<1

0 otherwise
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(@) e = I I D o e e o SR 8 qR
T H p=12.5 mm? AR 6=0.2 mm? & & RaRa =
T B T BT 12.0 mm2 A FHA 13.0 mm? ¥ A
B 2, A I e ¥ e ¥ T w1 O 31 9l st
W UF FOR b g | Son wer 8, W @ wi
SR feeril T TR ot ol Fiere ot Soie e el
g7 (5)

SECTION IV (@ve 1V)
All questions are compulsory.

Wt gu sifFart 81

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

Tx\y— 0 100 200
100 0.05 0.10 0.20
200 0.10 0,30 0.10

300 0.15 0.05 0.05

(i) Find P(Y=100[X=100).
(i) Are X and Y independent?

(iii) Compute Cov (X, Y)

2124 3
SECTION I (@ I)

Do any two questions.

@81 g7 &t 8 B!

1. (a) Calculate 18% trimmed mean for the following
data: 73, 80, 36, 75, 68, 82, 50, 48, 41, 60. Compare
it with the sample mean and median. ®)

(b) Identification of a spam message involves creating
a list of words more likely to appear in spam than
in normal messages. The list 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)

() Frafofas st & forg 18% five wer & worm iRk
73, 80, 36, 75, 68, 82, 50, 48, 41, 60 TAH T
AT e SR MieAH ¥ MR

(@) o aRm o yea o fore I T ot ven R A et
2 S W S o e W e A it aR R 39
21 ™ A “@i@"wm%lwﬂm%
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e SereE ¥ et 5000 Wy ¥, R & 1700 ww @AW
Bl o W A ¥ 1343 WA ¥ A TR D T W
%‘lmma%s?fﬁa@/r 3300 2, Rl & e 297 wam
¥ TR B e 31 I8 T o e Al e e
¥ R TR D T W TR, W I D A B
o Wi = SR )

2. (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 carcer 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)

2124
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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? (%)

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

watering plants is normally distributed with p=12.5
mm? and 6=0.2 mm?. When the area is less than
12.0 mm? or greater than 13.0 mm?, 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)

(%) @z Flkag W | IeF W 9w faee W 168

TR - G O 31 v & T e 3 R S
ITA | W o e F ¥ A 90% A 9raa ¥ Bae
¥ WOR BW % R o W Uged 81 98 AR 50 &
TS 168 Wl & B 178 Reve S=t 3, 50 o
ST Wi T R B 9 e W) AT )
g ¥, I ¥ o W Qe w8 Fiet agites R
iR & a5 swr e Rafy 3w en?
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(b) Packages have a nominal net weight of 1‘ kg.
However, their actual net weights have a uniform
distribution over.the interval of 980 grams to 1030
grams. Find the probability that the net weight of

a package is less than 1 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)

(%) o B ¥ ARRT 300 Tt T 1 W o PgE
& R, B o awg @ vt B9 9 Wil 0.01 B
W aeg ¥ QAN @ T A IO B Bl AR e
TR B St Y e e o 27

(@) I = P gE WK 1 Bhem B g, I -

A Y& SR T 980 TR & 1030 UMW D HaUel W UFH
T T et 21 widishan A SRR B S o gE
R | TRl & 9 31 9l Tohel o g8 R 8, @
g N T R B uiw el & W A, o i taw
W YE TR W AR ¥ W W e o 2

8. (a) Typical Plane flying on certain routes are
R 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

ez s, © o Sy, T 3K

¢

e et e
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() 20 ST = TH HEN 7 100 IRl A WA wew
T JHeh 39 WK B : 85, 92, 78, 89, 95, 87, 75, 90,
82, 88, 91, 84, 79, 93, 86, 80, 83, 94, 81, 77\ T4 T
& fore wftae, e agde, ud agde i SR =
TUET HIQ T8 ¥ A e o ar 3T A IS wer A
7l

Al

(@) v o ¥ Rl o a gt o B S wien % '

TR B ST SIS TRt 2R, R 98 1% et B w5

ARG AT T A, ARGT THHT DU IV GRRIEAR

AT| TE YAEIVT ShaX GIRT 80 % AT W YehRITHER IR

T B T TN IT 90% ARG § S TR TROT e

* 2, Rl e 7t 81 9l wlerr wewers €, W A §
T AR B S TiRenen @ 8 7

3. (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 while 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 dué to use of

_mobile phones while driving. These interviews also

P.T.O.
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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 1 4-<6 |6-<8 |8-<12 | 12-<20 |20-<30
Frequency |9 15 5 9 8 2

&)

() Tt wE FEFE ST U TGS S gHCHl U5eh, W
TSN, TIET ) ER, AORETE o T el 3 W <ol
T IS I h T B TRUIMRGE B U 8
s & ur e ¥ e e By 39 g SRR
' O GgeR W TTEE! O hRUT 0,25, TG @ BN o HIKT 0.
20, TERANST ¥ T AW D HROF 0.40 IR AET TR
. Y REEA B D IUERT & HRO 075 Bl 21 T
AT & S I IR < TR FIIehell ot SR
SR S I B3, W TN 0.30, 0.40, 0,15, AR 0.15 T
T WEEHS & SR W, 75 FeiRa ke & ghear wn

TSR ISR SHRUT HROT T A7

A ——

11 .

Zb) 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

(%) T AHT D Y 120 FRTH A & Dt 80 AT ¥ A

T1 ol el F ¥ 5 = e wERER & [ aghew
o fe S 2, W widenean s R R 5 W & e
2 & AHY & Rre ara AN A = g diva smdent
ST W S R v AR

(@) SR AT ol e S S8 99 81 9F iR & ded

T WlaEhTe Uk SR TaRRT ShT SR el 81 59
<5 e T T T AR €Y SRR R Al
IR IO A eI T W ARl e w959
wfvEEs & fore v siwe o 7 SR

(a) A factory produces 300 items daily. Due to strict
-quality control, the probability that any given item

is defective is 0.01. Defects id individual items
are independent of one another. What is the
probability that at most three items are defective?

&)
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Fx) = -J;- for x=1 .
0 otherwise
o oo & W SREE AW @ 2 WM [aee @ e ee
o o Wi 87

) o geeTee X I AEe i sERr X (e ¥ i )

o FE - AR e 59 TR B

Oforx<0

x2
F(x) = 5 for0<x<2
1forx>2
AHAIT iy ot Wit AR FeTarare1se Yol 7R il

SECTION III (@ve III)

All questions are compulsory.

al v afRar g1

6. (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. %)
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(@) 1 e e a1 & fore anw swgf, oo sl S

e mERT SR wFe 3 O il

i) 2-<4 | 4-<6 | 6-<8 | 8-<12 | 12-<20 | 20-<30

ﬂﬁiﬁf9‘15 5 |9 8 2

SECTION II (@ve II)

All questions are compulsory.

<t vz FRart 81

4. (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 1 for a ticket? Show your

calculations and reasoning clearly. (5)

(b) The cost of a 'certain vehicle diagnostic test

depends on the number of cylinders X in the
vehicle’s engine. Suppose the cost function is given
by h(X)=20+3X+0.5X? Since X is a random
variable, so is Y=h(X). The pmf of X is as follows:

P.T.O.
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! 5. (a) Certain coded measurements of the pitch diameter

of threads of a fitting have the probability density

function;
px) | 0.5 0.3 0.2

3 |
Derive «the pmf of. Y and E(Y). (5) f) =1 = for x=1
0 otherwise
(%) v el e W 2 AR T il TEHR 81 TR e

L What is the probability that measurements of the
o Wi 00023 B1'Wicd e & st 97 & Smer

pitch diameter of threads of a fitting are within 2

W, AT 1 R fehe & TRg 100 Rt ST Shedl P et standard deviations of the miean value? 5)
U 3R TH e 9 ¥ Ry
- - (b) The CDF function of the checkout duration, X, in
('(a) v FiEeE TiEw Merr 9o i aE 9B @ T a certain supermarket, measured in minutes, is
izt X = wer | R et 319w AR B ana
He h(X)=20+3X-+0.5X? g1 f&ar 7w 31 < X v 0forx<0
. 2
agRo® W T, TR Y=h(X) F1 G0 51 He 58 Fx) = 54_ for0<x<2
AR 8 : ‘ : 1forx>2
4 6 g Find the median and the interquartile range of the
X
_ * checkout duration. %)
ped) | 05| 03 | 02 ' ’
: (F) v RS Jeu & fo o & 5z Fike v Fekim
Y g 5 W (pmf) 3R e ww (B(Y)) TR TR e BN T Y E
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