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Section A
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Question No. 1 is compulsory. Attempt any one from Quest

Nos. 2 and 3.
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A box contains four red balls, five white balls and six blug bal

Suppose that three balls are drawn randomly :

@) What is the probability all three of the selected balls are

i
of same colour.

(i)  If drawing a blue ball is considered a success, what is

the probability that at least eight balls will be drawn to

243
obtain a success ?
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A certain federal agency employs ‘three consulting firms
(A, B and C) with probabilities: 0.40, 0.35 and 0.25
respectively. From past experience it is known that the
probabilities o_f’ cost overruns for the firms are 0.05, 0.03
and 0.15 ‘respectively. Suppose a cost-overrun is
experienced by the agenc;y.

() What is the probability that the consulting firm
involved is company C ?

(i) What is the probability that it js company A ? 5 ‘

() Differentiate between simple rﬁnddm sampling and

stratified sampling,

(#) How is sample variance different from population

variance ? Explain using the concept of degrees of

i ; 243

P.T.O.



®)

e * 2456

» : W
S @WWWWW-(A,B qC)

o FrE T ¥ forae wifreand sE: 040,

wH %ﬂ T S T oftw & S (Cost overrun)
Lo mﬁaﬁrim 0.05, 0.03 & 0.15 ¥ M TR
& =t % o SEE | stfus @ wndt
T

K

iy T

0359 025 ¥ o sqwa A Te T ¥ fF v

) sﬂmﬁvﬁmw%% Wﬁ—?ﬁ

et W C ¥ 2 \
(itﬁIWWﬁMW%faﬁmtﬁ
AR ? |
() W& URgfo® FREIA (Simple random sampling)
g RIS WEYHA (Stratified sampling) % T
I T B |
(i) wfaest TER (Sample variance) wafee gqIo

2@
(Population variance) ¥ o wehR fir=t 3
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() How many ways are there to split a dozen people
into 3 teams, where one team has 2 people, and the
other two teams have 5 people each ? :

A (#) How many ways are there to split a dozen people

into 3 teams, where each team has 4 people ?
2Va2Ys
Suppose a box contains five biased coins with probability

of head as 0, Ya, Y5, % and 1 respectively. One coin is

selected at random and tossed twice.
‘ !

() What is the probability of obtaining tail on the first
toss ?
@ If tail is obtained on first toss, what is the probability

that another tail will be obtained on second

toss ? 4
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SECTION B
(@vs ‘)
Attempt any two from Questions Nos. 4, 5 and 6.

Hﬁ4,536ﬁﬁ%ﬁ*mm'

(@) Check whether the following functions can serve

as probability mass functions for discrete random

“variables :

2
X
o % s 4
(i) f(x) 30 for x 3 4Ly 39

2x
_(ii) ) = Rle) forx=.1,23... k 2+2

®)

“(a)

S Ay 2486

Consider the cumulative distribution function for a

continuous random variable Sl

Fx)=0 for x <0
= x2 for0<x<1
=1 ' for x > 1
Find out :

) P(% <X< 1)

(iti) P(X ZZJ . 242+2
Sita #ifT fF w1 freafafen wed 5 P
ST Zﬁf\ﬂﬁﬁ =0 (Discrete random variables) %@

i fyve wem (Probability mass functions) &
iR W fFm s g & .

3
) fix)= ;‘—O,x= 1,2,3,4 ®G
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" -
k) T Taa m T (Continuous random variable)

X ¥Q WEH wved wem (Cumulative dis‘ribution
function) FA Hifw
F(x) = 0 x<0%®g
- 2 0<x<1%g
=1 x>1%g
frafafean 1 sm =if .

5 (@ A bookstore purchases a book at Rs. 50 and sells at

Rs. 80. Let X = number of books sold on a given day

and suppose pmf of X is :

X j P(x)

0 005
1 0.1

2 02

Y

®

(5 ) %
3 0.15
% 024
5 02
6 0.06

(1’) Compute the expected. numbers of books sold on a
given day..
@) ‘Sup';;ose the shopkeeper stocks 6 books on a given
7 day and the book not sold by the end of the day -
is returned at Rs. 30, find the expected net
revenue. | : 3+3
In a production facility, the assembly time of pfoduct ABC _
may be looked upon as a randqm variable with aver’agevm
time taken as 35.4 minutes and standard deviation of 2.5
minutes. Find the probability that the assembly time of |
one of the units of product ABC will be : 2+2~-
) lat least 36 miputes |

(7)  at most 33.4 minutes.

PTO.



( 10 ) 2486
» Wﬁ@gﬁ@waﬁsomﬁ
ath & s T & Amh ¥ A Ao B

x=mmﬁﬁﬁwﬁm%am
e BF X @ pme FE ER T

X P(x)
0 0.05
1 0.1
2 02
3 0.15 ‘
n
A _ 024
5 02 .
6 0.06

o fre fem A AR T gEEl R T
(expected) e I il
(ii) o <ifery e R el e A 6 TR

- s T ¥ a fm @ e # A fawl

Wﬁﬁmmﬁmﬁmm%,?ﬁ
et ﬁa'@' ST (net revenue) A HIfC |

®)
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s fafmin g § et Scae ABC & w9aT
37t (Assembly time) T T 354 foe a "wFE
foraer 2.5 e I8 TH ARREE W B R W
@ T TEA ¥ T AW B WE T HC
& IR ABC ®t TH THE ¥ GHATH Y
() HH Q FH 36 fae B

G fuw | afus 334 e Bl

Suppose that five people A, B, C, D and E are standing

in a line in random order. Let X denotes the number of

people standing between persons A and B. F:»ind the
probability distribution of X. | | )
A social scientist claims that only 50% of ali high school
graduates who are capable of doing college work actually

go to college. What is the probability that among 10 high

P.T.O.
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f d , a :
school graduates who are capable © ] ‘ , (@uE “q")

| ‘ ~ Attempt any two from Question Nos. 7, 8 and 9.
work :

! ‘ " W 7,89 9 H § fed @ & sw
4 go to the college \
(O] Exactly ¢ & 7. (@) A student takes up courses in Statistics and

6 go to the college.

iy Less than Macroeconomics in hlSv graduation programme. The

3o fir 4= @ A, B, C D qgE T r j proportion of correct answers in the exam of both courses
(@ & % B is denoted by X and Y and the joint probability
§ w2 ) Sem R R ‘ |
R qﬁm wH N ’% distribution of these random variables can be approximated
: -\ | :
ol AT B & HA e il N with the joint probability density as follows :
: ‘ D
wmﬁmmﬁﬁm‘ : , S0 ) = 52+ 3) for0<x<1,0<y<1
<« X .
2 ¥ : _
Wﬁﬁmmw%%mﬂ ' =0 elsewhere
b R ;
® o et il q g 50% EISE] , Ca}culate X
O " ‘ _— ¥ () The probability that the student answers more than
: R E ™ W | : . '
Hq TS ; 40 percent of the questions correctly in both the

<A 10
%'r-éz ﬁo:ﬂ ! 3 tests.

Wmﬂﬁﬁﬂﬁq,

. ) (i) The probability that he gets more than 80 percent
o = _g . { ; 2
S _ : ' answers correct in statistics and less than 50 percent

PO ENCE ® - answers correct in Macroeconomics. 242
U] -
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()) The number of courses taken up by a student at a

university has the following probability distribution :

- Number Qf Courses Probability .
X
1 02
2 ‘ 0.6
3 : Oé v

Let X, and X, be the number of courses opted by two
students and each have the same distrfbution as the
population :

() Determine the sampling distribution of

2

i:

(i) Determine expected value and variance of X . 3+3 :

@ T foeefl o wmww wrww A gifegsnt
(Statistics) & Tafte e (Macroeconomics) @
wm%lﬁﬁﬁwﬁﬁﬂéﬁﬁa‘,wﬁ

T
SO, p) = =
M) = 5@x+3y) 0<x<1’o<y<1%g

=0 :

@ Waﬁaﬁmﬁm%ﬁmﬁﬁqﬁamﬂ
T 40 ST Y o T B
g ,
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= gHftZ (Population) '551 % : i
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(@) If the joint probability distribution of X and Y is given

®)

by :
X
-4 0 1
¥ <1 1/6 13 1/6
0 0 0 0
ki 1/6 O 1/6

Show that their covariance is zero even though the two
random variables are not independent. 6
Let X, X,, X; represent the times necessary to perform
three successive repair tasks at a certain service facility.
Suppose they are independent, normal random variables
with expected values p, p, and py and vgiriances as
0.,2, o3, 63 respectively. If means are 40, 50 and 60 and
variances. are 10, 12 and 14 respectively,

calculate :

O P(X, + X; + X; < 160)

() P(X, + X, > 2X,). 242
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%
X
-1 0 1
g -1 1/6 113 116
0 0 0 0
1 6 | o 1/6

TiEe & %R‘T H TE- T (Co;'ariance) =
¢ Tl A e o E s
mﬁﬁﬁqﬁﬁsﬁﬁm%ﬁmmwma

'.Wﬁmﬁmwwx,,xz,& #

ﬁm?ﬁﬁqu’ﬁww,mmmomanm
T E T T A p,,pzau;%mn
AW FW: o, 02,02 ¥1 AR wem oy 40,
50T 60 ¥ WA WD FEA: 10, 12 7 14 @
Freafafea =t RG] ﬁﬁﬂ'q :

@ PO+ X, + X, < 160)

() PX; + X, > 2X;).

(@

®
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The monthly income of residents of a city is normally
distributed with mean of Rs. 30,000 and the standard
deviation of Rs. 5,000. If a random sample of 50
individuals is taken, what is the probability that their
average monthly income will be:
() More than Rs. 24,000 7
(i) Between Rs. 20,000 and Rs. 30,000. 243
Suppose that p(x, y), the joint pi'obability mass function
of X and Y, is given by :
P(0, 0) =04, p(0, 1) = 0.2, p(1, 0) = 0.1, p(1, 1) = 0.3
Calculate :
() the conditional probability mass function of X given

that Y ol ‘l.

"(i) the expected value of X given Y = 0.. 243

U YR & Frafed =t ofes sm o oquey
T ¥ S w 30,000 59 e W fraer
5,000@&%!?&56@%%@%
oyt femn st &, @ ww 9w Wt wREE =
%ﬁm’aaaﬁa?\wnmm:

@ 24,000 T J fys Bt 2

(i) 20,000 Rﬁf T 30,000 T B ey B 2
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P, 0) =04, p(0, 1) = 0.2, p(1, 0) = 0.1, p(1 1) = 0.3 |
frefofen =t o #if (
@ A y=1AF X gy wiwma fve
HeH (anditional Probability Mass Function) }
() AL Yy=0 A A X w1 vy @Il |

SECTION D

(mvs ‘)
Attémpt any two from Question Nos. 10, 11 and 12. i
T 10, 113 12 H ¥ Rl @ B s A )\

(@ LetX,, X .o X, denote a random sample froni a normal |

distribution with mean zero and variance 62, 0 -z 62 < . g

Examine the two estimators of O° : (i) Zj(f/n and

2
(i) = <

and show which of the following is an

unbiased estimator of 67 for finitely small saraple. Will

youf answer change if n—> a ? 242+1

() Use the mefhod of moments to estimate '© in the
pdf :- e

v 0) = (6 +.0pP1 (1 - )

Assume that the random sample of size n is

e

0<y=<]

collected. sl

NS R I 85715

24865 -
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(@ ¥ AR X, x, .. X, T e T o?
A T WU A T Agfeow whied ¥ o,
_O<°'2<a, o? %awmstimators)q?ﬁ'aﬂ

HNC () =X2/n & (i) z;};—l qur gusy f
frefafed & ¥ #Fa, R (finie) sTHR @
faeel G o° H TH SARFA (unbiased) STHETH
Rl 3k noa ?ﬁwquﬁaﬁﬁﬁ
STE 2

®) ST 4 (Method of moments) 1 TEEAT |
Frefefem par & 0 1 smfem wifm -

50; 6) = (8% + )51 (1 — ) 0<y<l
" Y R SR 4w uw agfeew whiest
fomn s %
. @ Giventhat Y, =23, Y, = 19, and Y, = 46 is a random
sample.from : |
1,05 9).= 4 t;:lo for y > 0
Calculate the MLE for 6. v 5
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The grade point avérage of the students in Economics at
a University follows a normal distribution with standard
deviation as 0.32. How large must a sample be taken to

guarantée that the length of a 95% confidence interval

' 3
for p will be less than 0.26 ?

What “‘confidence” would be associated with each of the
following intervals ? Assume that the random variable Y
is normally distributed and that ¢ is known :

() (7 -2330/n, 7 + 233 0/4n)

2
(il) (7 - 2.580/n, 7 +2.58 o/n).

i , |
R v, =23,Y, = 19T Y, = £, Frafafen wfe |

@@mm%
3 _-y/8
iy ‘
LU=t y2olg
@ 0 ' MLE &t TUMAT SIS
ww favafame # faanfdd & srdwmen & Je-fag
Fraa =1 WA = ¢ faae g fa=er 0.32
»%lmmﬁmvé}éﬁ%mwﬁwawm

femar sreT S =R £ R 95% fagameaar s=<Ue

H TS 026 AFAT 2

12

(3

© Frfafen s=mmei @ feam ' favarg "’

(a)

©®)

(Conﬁdencg).m B 2 9P whtoe fa A feh
HTYW.WW%-WGWI%:

O G -2330/n, 7+ 2.33 o/-/n)

() (7 - 2.580//n, 7 + 2.58 o//n)

In a random sample; 136 of 400 persons given a flu vaccine
experience some discomfort. Construct a 99% confidence
interval for the true proportion of persons who will
experience some discomfprt from the vaccine. 4
A teacher wants to determine the avefage time taken by :
'a student to compl'e'te' a test of 20 questions. If for 12
such tests, she obtaihed a mean time of completion as
75.6 minutes and a stanciard bdeviatioh of 9.4 minutes,
() Construct a 99% confidence interval for the true_

mean. .

(#) Would a 90% confidence interval calculated from

this same sample have been narrower or wider than

the given interval ? Expiain, 442

PTO.
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(@) Wmﬂ%ﬁﬁﬂwém\mmﬁ%
% 400 T q 136 TARKET B GH T B NS
g1 AR B T W H AQ A F AT
w0 o R % WE U (Proportion) ¥
®99%ﬁwwmmwﬁv‘rﬂraﬁﬁm
®) @awﬁmzowﬁﬁ@qﬁwa&'@ﬁ’
F e foendt @ R ST Ed WA F AT
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T‘imﬁﬁmﬁmww%ﬁﬁwaw;r r
foerer 9.4 fove Wia g A |
0 aratas wed ¥ 99% Tavaread ARA &
- fmior sIfSTQ
Gy T whied ¥ FW o0% favErEd ST
mﬁﬁmﬁﬁm@m 7 d@rgr
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