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: Attempt A/l sections.
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Question No. 1 is compulsory. Attempt any one from
Questions 2 and 3. -
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_l.! then what is
4

Suppose. that pa) = % and P(B) =
P(A ~ B) and P(AB) if : ‘ 242
() A and B are mutually exclusive events.

(i) A and B are independent events.

Descriptive statistics of a data set are given as

follows : " 1

Mean = 535, Median = 500, Mode = 500, Standard

Deviation = 96, Minimum = 220, Maximum = 925,

5th Percentile = 400, 10th Percentile = 430, 90th Percentile
= 640, 95th Percentile = 720. What can you conclude

about the skewness of the histogram ?

A ifen & P(A)=%'cl P(B)=%, @ P(A N B)
q P(A|B) % HIF 91 B A
() Ad B T TSI (Mutually exclusive)

gead #|
() A @B @ax weAd ¥

)
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dAFS H TH T B AOAHF SHHS A
TFER € |
AT (Mean) = 535, HITETHT (Median) = 500, SgeTH
(Mode) = 500, A& fa=e (SD) = 96, AT AH
(Minimum) = 220, 3T A (Maximum) = 925,
SaT VA (Percentile) = 400, 1051 AL = 430, 90aT
YA = 640, 9551 TN = 7201 G AFATAA
(Histogram) Eil) f:—ﬂ!‘:l?ﬂ (Skewness) % R W oFn
frad e W & 2

A crime is commined by one of two suspects, A and
B. Initially, there is equal evidence against both of them:.
In further investigation at the crime scene, it is found
that the guilty party had a blood type found in 10%
of the population. Suspect A does not matéh this blood
type, whereas the blood type of Suspect B is unknown.
Given this new information, what is the probability that

A is the guilty party ? 5

P.T.O.
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Differentiate between descriptive statistics and inferential
statistics. Identify which of the following statements

(A or B) is inferential in nature :

() In a random sample of 300 people in Delhi, 240

read at least one newspaper daily.

A : Eighty percent of people sampled read at least

one newspaper daily.

B : Eighty percent of all the people in Delhi read

at least one newspaper daily.

(i) In a random sample of 100 students in University
of Delhi, 60 students are non-residents of
Delhi,

A : Sixty percent of students in University of
Delhi are from outside Delhi.

B @ Sixty percent of sampled students (\)f Delhi

University were from outside Delhi. 3+1+1
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FUHTHS SAHS (Descriptive Statistics) d 3TTHATHE
SRSl (inferential statistics) T HEA 3T TYE FHfoTT |
frefefea wuhi (A 2B) H FFE wFd F STEMTHR
T, 9E=E HIfST
() feoeit § 300 @i & ©F AgFEF gl
(Random Sample) § 240 WfAfGA %9 | +H
Th FEER-TA e § o
A : Ufaefelm @ # ot wfowm wfafew
F9 ¥ FH TH THER-TF UEd EI
B . feeeh # wiht o # ot whw
yfafer &9 9 9 TF THER-IF T
| €l ‘
(i Teecht favafaamerm & 100 foenfl @
agfees ufaeyl # 6o fommedf feoeit =
affardt ¥
A : feeet favafaoes & e yfovm
|l Rt @ A @ F
B : feoel favafoacm & wfefiia faenfd«
H ¥ we yfvm oot & @t &
g
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Consider an experiment of tossing three unbiased coins.
Find :

(/) The probability of three heads given a head on

the first coin.

(i) The probability of three tails given at least one

tail. : 213

A company has 20 employees in human resource .

department, 10 employees in sales department and 8 in
accounts department. The manager wants to select §°
employees for regular feedback exercise and every

employee has an equal chance of selection :

()  What is the probability that all the selected

workers are from the same department ?

(i) What is the probability that at least one of the -

departments will be unrepresented in the sample

of workers ? 243

WA e (Unbiased) faaepi =1 3oem = Th

T W faER wifww) fefafas # W
Fifoa

) IR T’ e gon ¥ 5 wed fomm w
fod (head) o ¥ @ FH w fam oW
F yrfaerar |

() A 7@ o gon % 5 =9 ¥ ww w
W (Tail) ® @ fH 92 oM w1 wifrear

(b)
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TH 9 § HEg 99eE faym § 20 weem
%,ﬁmfawmﬁmmﬁ%ama@ﬁﬁm.

FHA THOE fgwm @ ¥ 2
(i) 39 99 H FN Ufgwar ¥ F oFw QA w9
T faym wH=fRE & whed d wfhe
B | dfed w wmom ?
Section B
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Attempt any mwo from Questions 4, 5 and 6.
T 4,59 6 H ¥ 5 & sw e
(@)

Consider the cumulative distribution function of a

discrete random variable X
Fp) =0 for x <-1

1
= = for'l = x' <4

3
! for4 <x<6
= = or X
> =
=E for 6 < x.< 10
6
=1 for x > 10

3 42 A
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Find :

(D PX =10)

(i) PR <X<6)

(iif) The probability distribution of X. 2424

Suppose that the p.d.f. of a continuous random variable

Y is as follows : 242

M for -3 <y<3

1
36 (9_—y2)

=0 otherwise

Find :

& P1<y<2
(i) Py > 1).
Tsh 3 (discrete) W =Y (Random variable)

X & W ;9ZA HEH (Cumulative distribution
function) X faar H'ﬁﬁfq :

FO)=0 x<1 ®d

[}
Dl N -
-3
A
=
A
=
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frafafen 1 3@ w3
H PX =10)
(i) P2 < X < 6)
(m)‘x F qIigEHar FveA |
" efifsie fF TH EWad (Continuous) AGIwSF

WM Y F pdf F wER T

Il

1) 513 ©-» 3=2ys3®
=0 =91 :

frafafen =1 7@ =i

M P-12y=<2

@in Py > 1).

Suppose'that 20% of- people do not wear seat belts

while driving on highways and are required to be fined.

In a random éheck of 200 vehicles over a month, let

X_ be the number of vehicles fined due to not

‘wearing the seat belt. What is the probability that

X 157
(1) At least 40

(ii) Between 35 and 50. , 33

PT.O.
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A random variable X has E(X) = 10 and V(X) = 4,

compute :

() E(X? + 4X)

(i) V@X + 10). , 242
oA wifSg fF 200 AT TSR W AT =
T de-Ye2 W SEEm T8 wW T ad
Wmmmﬁﬁw%lmm
%'@mﬁzmmﬁaﬁ@mﬁﬁ

A die-S2 7 WEd gL N H HRO JHAI MY

maﬁﬁﬁwx%lwmaﬁmﬁm

F1 & fF x @ WH
G FH A FH 40 ¥
G) 35/ 50 ® WA Tl

T Agfes® W X 89 E(X) = 10 T V(X) = 4,
A frefafea = A Fiw o

() EX? + 4X)

(i) V(@X + 10)

(a)

(b

(@)
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On his tour, a night watchman has to open a door
in the dark. He has 20 keys, only one of which fits
the lock. He makes use of two different methods to

open the door :

Method A He carefully tries the keys one by one
to avoid using the same key twice.
Method B He tries the keys at random.

- Define the random variables X, and Xy as the number

of necessary trials to open the door when using method
A and B respectively. Work out the probability

distribution of X, and Xg. 343

Calculate E(X) of the following probability distribution

function :
; 2
f(x)=5 for 0 < x.<'1
o for 25k < 3
i (o il et e
=0 elsewhere. [ 4

T U Wed # oA R OH SR A uwE
A Gedl B €1 39 UM 20 Aifadl §,
il @ @ wH 3@ A A fRe dadt ¥
qE AN TeH ¥ & Ter-orem fafud Wi
ITEM wE
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faft A : o% wEuFEE oot afE W@ o
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9 BH T F WM B AEYEE TAE F
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Wifgehel dved | hiferg |
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Section C
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Attempt any two from Questions 7, 8 and 9.

Y 7,89 9 H q &l & sw dfem

(a)

If X and Y have the joint probability mass function

as p(-1, 0) = 0, p(-1, 1) = /4, p(0, 0) = 1/6,

p0, 1) = 0, p(1, 0) = 1/12 and p(1, 1) = 1/2; show

that :

() Cov(X,Y)=0

(i) The two random variables are not independent.
33

(b)

(@)

(b)
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Differentiate between a parameter and a statistic. Which

of the following are statistic and why ?

E(X, )
g

(X, - X)
n

U

X
@i T—
H

@) max(X, — pl— min(X,_,) -

g X9 vy w1 g wifgwa five wed Joint
probability mass function) ™= W&R ¥

p(=1, 0) = 0, p(-1, 1) = 1/4, p(0, 0) = 1/6,
p(0, 1) = 0, p(1, 0) = 1/12 T p(1, 1) = 1/2 q9TC
f®

() Cov(X, Y) =0

Gh <A ARfeEw W o TE E

W& (Parameter) 9 EIREE (Statistic) ® [y
IR T wive| fFafafes § 4@ $9-39
q yfoees & 3 =& 2

(l') Eu
) o

(i) pan )
H

TO,
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(b)
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X
(ii) E—
n

max(X, - ) - min(X,_,)

® »
If the joint probability distribution of X and Y is given
by :

& ») = o + D
for x = -1, 0, 1, 3 and =41, 2,3

() Find the value of ¢

(i) Calculate P (X + Y > 2)

(iii) Find the cond.itional distribution of Y for

+ Q. ; ; 24242
Consider the population with mean 82 and the standard
deviation 12 : -

(/) If a random sample of size 64 is selected, what
is the probability that the sample mean will lie
between 80.8 and 83.2 ?

(if) With a random sample of size 100, what is the
probability that the sample mean will lie between
80.8 and 83.2 ?

(iif) How does the increase in sample size affect the

probability ? : . 2+1+1

7497

! %ﬁ i a0 (Conditional
distribution) Fre i) :

sz%mrmﬁwlz%:

@ qﬁmmaﬂmwgﬁ” : |

%&WWW 808 § g3

Mk 2 % 7y

9 q&wmw'm 100 & @

Wmﬁwﬁmw%ﬁmm
808 9 832 & 7y gy )
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A firm sells commodities X and Y at prices Rs. 10 and
Rs. 2 respectively and a fixed cost C is incurred in
the process. If the expected sales and variance of X
are 100 and 25 and for Y are 200 and 64 respectively,
find the expected value and standard deviation of the
revenue of firm given that the covariance of sales of
X and Y is -2. 3
Two independent experiments are run in which two
different types of paint are compared. Eighteen
specimens are painted using type A, and the drying
time, in hours, is recorded for each. The same is done
with type B. The population is normally distributed with
standard deviations for both known to be 1.0. Assuming
that the mean drying time is equal for the two
types of paint, find P(X, — Xg > 1.0), where X, and
Xp are average drying times for samples of two

paints. 3

Suppose that X and Y have a discrete joint distribution
for which the joint probability mass function is as

follows :

1
fix, )= E(x £ 30 dorex =10, 1, 2-and -y =0;1,2.3

=0 ' otherwise

Determine the marginal probability mass functions for

X andY; ‘ 4

(a)

(b)

B £ S 7497

@Wﬁaﬁaﬁxsﬂ'{'vaﬁm:m
0% & 2 % H 99t & a0 W 3™ wEW
# u# fer @@ c oot ®1 AfR x # wenfim
ﬁwﬁamm:iooazs%amv%g
F TH FEA: 200 T 64 T A FH B qOA
F YOa AH § AFE fawed @@ w6,
Ik @ Rm g 2 fF x 3 v & fomt &
aor w2 ¥ :

T @A v fe s 5 @ s wR
% Yz F GO H O FI o8 T W A

- ER w Yve fEEm S ® aw yoE ¥ ged

H o aE s@|fa (uvd #) sfiafea w5
St ®1 98 B YR ® vz & Wiy fEAa S

%1 mEfe 1 §veq YHMEE (Normal) § foge

A& faae M1 #g 1.0 3 99 ¥ @ A

g & gEt d o ot safy & e 3
‘FHER % YT /Y W §, P(X, - Xy > 1.0) T

o, el X, I X, ¥ A wfoewd ¥ Wz B
e d o ael sEfeli & oweam §)
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74 eifg f& x 3 v #1 omda d@gE wven
t fom ¥ ¥gw wigwa fivg wem (joint
probability mass function)" 1 R %

1
SN = 356+ x=0,1,29 y=0123 ¥
=0 g7

XdY B =G (Marginal) Wifasar fyog wem
Ia Hifgw)

Section D

(g ‘T)

Attempt any fwo from Questions 10, il and 12.

g9 o100, 1 T 12 § § fFE @ B Iw &

10. (a)

(b)

How does an increase in the confidence level affect

the precision of estimates ? Explain. 2

Let X, Xip oo Xy and Xy, Xy, oo X, be
two random samples from the population the following

a binomial distribution. The parameter to be estimated

is p, defined as the proportion of success in the two

(©)

(a)

(b)

C .99 ) 7497

samples. Which of the following is a better point
estimate in terms of efficiency and lesser

variance ?

X, +X,
O v

B2
gy M/ \"), 5
2 ‘

Let X be a uniformly distributed random variable
over the interval [0, 6]. Find the moment estimator
of 6. _ ; 3
favard &R (Confidence level) ® JfG smHeml
(Estimators) I qgreda (Precision) = fFg =R
yaifga & & 7 WHERU

HET TN X, X Xy B X Xog oo Kopgg
fg9e ®U27 (Binomial distribution) ATE TH THfE
J fou T @ Iefew wfaeet ¥ stwer
WA p F T A wee # wwe # Wi

P
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(. 207) '

% dr w ufonfua fE e 2 freAfafed
§ { FTE HICA (Efficiency) F HH FH

. - - it
(Variance) % W H EFitd ﬁiﬁ 3hcish  (Poin

~ estimator) % ?

X + X,

@ “notn

£
) Uty p Ut

am eifom R x, FREE [0, 6] W T
agfes®k = &1 0 H

(Uniform) U STl T - |
t estimator) TG & .‘

R S

u 0ose a la“dolll Val]ah € Ila he i()llow

pdf :
| B+1 B 1
: ekl =
£ ©) = 0K (ﬂ 4

t

5
random sample 20 individuals.

( 21 ) 7497

(b)  Consider a normal Population distribution with the value

of o known :

0

What is the confidence level for the interval

x + 2.816/Jn 2

() What is the confidence level for the interval

x * 1.446/n 2

(ii)) What is the value of 2, for the confidence

interval represented by the confidence level of

99.7% ? 2424
(a) mﬁﬁm%@mmymmfﬁw
THER ®

£, 0) = o4 (i

0+1
J y2k 021
y t

aﬁk.m%uwﬁ:WmWsﬁmﬁw
AgiEw wfieyt A wude T E D oo
aTﬁJW HE AT STHTH - (Maximum likeliho

estimator) HTq aﬁﬁml N

PTO.
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moaﬁwmmmmﬁaﬂm:

() T x + 2810/n ¥q fagare@ w
7 '

() IR x +1440/n ¥q fovarera ® F

¥ ?
iify Torgamean |/ 99.7% @ fagarea A=

¥ 2z, W AR F T ?
showed that 204 of

()

12 (a) A sample survey at a supermarket
300 shoppers regularly use cents-off coupons :

() Construct a 99% confidence interval for the

corresponding true proportion.

Would a 90% confidence interval calculated from

(i)
the same sample have been narrower or wider than

the one calculated in part (i ? Explain the
3+2

reasbn'mg.
(b) A director of a firm wants to study absenteeism among
the employees. The number of days that an employee

is absent in a month follows a normal distribution

83
7497

with mean of
nd standard devi
eviation of

4.5 days,

(
' v
3 . . /

h :
as a width of less than 3 days ?

(i) ““The ¢
alculated confidence interva] implies th .
‘ s that th
true populati e
Pulation mean lies in jt with probabilit
95%.” Is -
; the stateme

nt correct ? W,
? Why or wh
¥

not ? :
I 3+2

@ T gwaR
A B T s wdem gt

TR s00F ¥
: 204 TR
= RS
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# yaft w1 S F G ¥ T A
i e % smifen @ @ R W@ wen
mww%mmﬁﬂ n2 & %
amwﬁém4.sﬁ=l%: g
() Tt mrA spaRetn g osv foramer
srTel 1 AR 3R A WA, WA
fem smer & ufaesl &1 smERIAEd
a2
(ii) “mfaﬁmmmm%fﬁ
STt gHfe A TEE 95% Witdsdl &
g feoa ¥1' T qE HOA WE ' 2 H
o @ oA ? :
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