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Find the following :
(i) Marginal pdf of x and y
(ii) Find P(X>0, Y<1/2). (7)

(b) Show that if Y = aX + b (a # 0), then Corr(X, Y)
= +1 or —1. Under what conditions will p = +1?

(3)
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0 otherwise
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. All questions within each section are to be answered
in a contiguous manner on the answer sheet. Start
each question on a new page, and all sub-parts of a
question should follow one after the other.

3. All intermediate calculations should be rounded off to
3 decimal places. The values provided in statistical
tables should not be rounded off. All final calculations

) should be rounded off to two decimal places.
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4. Simple non-programmable calculators are allowed. (iv)  Find the conditional distribution of Y given X=100
5. Statistical tables are attached for your reference. (v) Compute the correlation coefficient p for X and
Y. (2x5=10)
6. Answers may be written either in English or Hindi; _
but the same medium should be used throughout the . TERE® T X &Y &1 Ega WAhar g her o 8 :
paper.
Ix\y—> 0 100 200
ol & R fydm 100 0.05 0.10 0.20
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10. (a) Let X and Y be two jointly continuous random
5. e goo @ forg wifeaa anferend wer # | variables with joint PDF
b ; 5 g 1 2
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died fohat e SR At oI few @ 9eie @ awe
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SECTION 1V (@ve V)

All questions are compulsory.

asft yo7 FfFarf 2

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

XXy~ 0 100 200
100 0.05 0.10 0.20
200 0.10 0.20 0.10
300 0.15 0.05 0.05

(i) Find P(Y=100/X=100).

(ii)
(iii)

Are X and Y independent?

Compute Cov (X, Y)
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SECTION I (@ve 1)

Do any two questions.

=t R g9t &) g7 Forw)

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. (5)

(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)

(%) Fefefes siwst @ o 189 v wre < e i

73, 80, 36, 75, 68, 82, 50, 48, 41, 60| TS oA
FHA WA 3R AR ¥ o
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s Yew ¥ e 5000 € ¥, R ¥ 1700 Wy @
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¥ “dw g7 & wee & 9w T Ao B ol R sl
¥ dq g @ v A TW E, W I W D e
o Wik /R

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 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)
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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)

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

watering plants is normally distributed with p=12.5
mm? and 6=0.2 mm2. 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)

(&) @ﬁﬁf?ﬁmﬁmmﬂﬁmﬁmf&mﬁ#m

gt - e G B #1 I ¥ T e ® S
IRl ¥ o e awel ¥ & Dad 90% B awaa § ane
¥ gar B B fog v W UgE ) 9% wEd g %
TR 168 Al @ g 178 e Iuw 2, w@ Ww A
FAE e A S fF St e ' W AT W
Tgad ¥, I A @ N e 7@ fe aedas Ao
o s a8 s v fafy F s g ?
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7 (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)

va Bl A wiARe 300 Ty T &1 T v Faan
@ &R, TR o avg @ Smgel B9 & it 0.01 31
WeE aeg A AW T 9 o IeaT B B Ay G
TN & AU B &) wifdewen ar 27

el @ i ge WK 1 R 2 eEie, o
RS Y@ W H1 980 TH ¥ 1030 TR & HAUH T T
I AT B B) Wik e v @ d9w @ e
WK | feiom & o9 21 af 39 W 3@ wRwda 2, @
TE Wt 7 Fifow 6 uie IR B T A, @ ofe dRa
W YE R w AW | FH B A Wi w7 2

8. (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

2124
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20 BT & UFH HEN A 100 A W Wik 9w &
I FH T UK B : 85, 92, 78, 89, 95, 87, 75, 90,
82, 88, 91, 84, 79, 93, 86, 80, 83, 94, 81, 771 T4 3T
% forg wiftae, e agds, Sl agds i S @
T R TE W A fore ol e 3T s e W
#

ve Jreaas ¥ Rfdheaanl 9 98 g1 T 6 3w wieen ¥ '
FE B I aWE R B, R wEe 1% B A
T AT T o1, ST IEE R T GRS
T TE GAEOT G A 80% ARG F WHRTHS YR
¥ 21 T ISV IT 90% AR F N HFRIHH TROTH 4T
2, e e 78 1 R Qe wemer 2, 9 wfeen ¥
T Rt B @ Wil @ 27

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 due to use of
mobile phones while driving. These interviews also

PUE.OL
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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 | 12-<20 |20~<30

Frequency |9 15 5 9 8 2

(5)

() Tt v MO T N T e R R Weeh

TR, AT o W, SR Y WE T A W TR
T AEEd BT @ TR ® YRURRTET B g 28
AR @ WY W & T g B 3@ 3o JmER
W e T eI & HROT 0.25, AEH W B & H 0.
20, TORETE! ¥ TS TN D FHRO 0.40 AR ABA TS
T AEEe BT @ IR B SR 075 B 21
WEEFR A 37 AR SR o wrafies midea &1 afdkuen
e i W EH, W A 0.30, 0.40, 0.5, 3K 015 B
T THER ® R R, 98 Fuiita $ifw & gde @
TR WIS FROT FHRT T Aq7
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(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)

(%) v AwQ @ frg 120 e F ¥ Daw 80 & A ¥ g

#1 aR Tl A ¥ 5 F BT AHER & oY AGRSH
<o T o 2, @ widear wE iR & 5 A ¥ daw
2 Awd B forg ana B Al & o aea s @
Ffee W AR R 7 FAfT)

(@) wR A 1 e e o af 31w Ao B a2

T TN U T TREOT &1 SE e 8 5 9
=t Wil A o & agfos w0 @ wafE R A
o il ¥ st T i Al A @ 953
Wi & o v =ws W AE il

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

quality control, the probability that any given item
is defective is 0.01. Defects in individual items
are independent of one another. What is the
probability that at most three items are defective?

(5)

P.TO.
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f(x)= F for x=>1
0 otherwise

o ore & A e AT D 2 AE BraeT D W B
& &1 wilear 87

) Tt guemehe ¥ JwanIe &t st X (RAEY ¥ Wit )

N Gua A wead 3@ R 2

0forx<0

2

F(x) = J%fcn'()<;u:52
_ 1for's =2
AHAIC Faftr it LA AR FeTTarciT o A How)

SECTION III (@vg IIT)

All guestions are compulsory.

ait g7 sRare

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. (5)
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(@) A Ry 7 31 @ forg we amafer, Wt v, W

e g Sk w3 o S

Tif 2-<4 | 4-<6 | 6-<8 | 8-<12 | 12-<20 | 20-<30

smqfer | 9 15 |8 9 8 2

SECTION II (®|ve II)

All guestions are compulsory.

st gy Ffarf 2

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 cyliﬁders 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:

Pir0;
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5. (a) Certain coded measurements of the pitch diameter

of threads of a fitting have the probability density

function; -

p) | 05| 03 | 02

3
Derive the pmf of Y and E(Y). (5) f)={ 7 for x21
0 otherwise

() v died fdhe W 2 ARa TR T TEHR B TEER e
%1 wifaerar 00023 1 Wied e & sife I @ SR

What is the probability that measurements of the

pitch diameter of threads of a fitting are within 2

R, 1 I O R & g 1 TR A S standard deviations of the mean value? (5)
U FR T T 9 4 Rarn

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

(@) v Pftad ae fFer Qe & aeE awT @ 39 9 ). ) a certain supermarket, measured in minutes, is

foriw X &t gem W Al 81 we i B ama
®OF h(X)=20+3X+0.5X? gt Rar rn 31 3ff% X vwm 0forx<0
WW?,WY¥MX)WWH&1WW | F(x) = J:—zfar0<;vcsz
R # ‘ 1forx>2

Find the median and the interquartile range of the

checkout duration. (5)

px) | 05| 03 | 02

(%) v T & Jea & f ow & oo Fifa W Preafefe

Y o1 gl 79 we (pmf) 3R 3R w9 (E(Y)) HwTEAa B e g1 aiy T E
FE i)
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