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s - |

1. Answer the following questions :

frafafea s & sw dte -

(a

(b)

If Aand B are two events such that P(A) = 1, P(B)= 1 and P(Au B)= -+ ,then

find out 3 4 2

(i) P(Kmﬁ)

(ii) P[(KmB)u(AmE)]

(iii) P(A/B)

(iv) P(B/A) 10
If¢ AU BT HATE 36 WK & 6 P(A) = P(B)=% A P(AUB)=—, T
BRI IIED]

(i) P(KnE)

N | -

el
3!

(ii) P[(K nB)U(An E)]
(i) P(A/B)
(iv) P(B/A)

Use Chebychev’s inequality to determine how many times a fair coin must

be tossed in order that the probability will be at least (0.9) that the ratio of the
observed number of heads to the number of tosses will lie between (0.4) and

(0.6) ? 10
STed AT 1 TN A g3 R 6l SoT! H1 Ut G wa HiRR R
3ah! TTRehaT 0 § F (0.9) & T 1 v SfinT =1 3BT @ 39 (0.4) a1

(0.6) % A & ?
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(c) Yields of wheat for three years are as follows :

Year (X) : 122 =3
Yield(Y): Y, Y, Y;

Obtain a test for the hypothesis H, : By = 0 against H, : Byy # 0, where

o = 0.05 and By is the regression coefficient of Y on X. 10
g 1 i 9§t i 3o Frfafea 2 -

WX : 1 2 3

MW Yy Yo Vs

TREHTHT Hy : Byy = 0 T THET H, : Byy = 0 F Toreg w1 hifsrd, el
o= 0.05 TT Byy, Y HT X T FHIHA TN 2 |

(d) Describe run test for randomness with examples. 10
ISR o WY Argfesshar % fT W adigr @1 avi HifE |

(e) Under what conditions the inequality becomes an equality in case of
Cramer Rao lower bound ? Explain it and cite an example. 10

R U9 Fean sfiteg o owmmar i iRl d anar A st 2 7 @
U YT T e el |

2. (a) Four unbiased coins are tossed simultaneously. Find the probability of getting
exactly three tails if it is known that first toss is a tail. 15

TR RET o T 91y I8 I 8 | 3R 98 Fd & 1 U8 e W 9e
(=) 2, @ 99 v (3a) frew & wilemar sa SRR |

=
(b) LetY have the probability function fy (n) = (" +|: ] pq":n=0,1,2,..,p>0,

(r-1)

+y-1

p+q=1,showthat T= {r } is an unbiased estimator of p. 20

a1 % Y %1 Sifehdr e fy(n)=(n+;_1J Pq"2;n=0,1,2,..p>0,

p+g=1,fe@za e T {(r 1)} p 1 IFRHT e & |
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(c)

(a)

(b)

(©

@

(b)

For the sequence {X,} of independent random variables P(Xk = izk) = (&1)
P(Xxk=0)=1- 272 examine whether weak law of large numbers holds for
the sequence {Xy}. 15
WA Agfeh W 1 E (X} F R’ P(x, =+2+) =27+,
P(Xc=0)=1-2"2 si@ar {X,} % ford foefer g g Fam &1 ggfe =1
digr i |

Or/ 3rean

Define multivariate normal distribution and obtain its characteristics function. 15

SEER THHI ST i TN Hilve TAT T SFATAGH0 Beid 71d Hiv |

Let X and Y be two independent normal variates with mean zero and variance

: T X aay 2
o2. Then find out distribution of 5 ;
(0]

HAT foh X 1Y G W= FaW=T =R & KA1 71ed 33 w6 36w o2 @ | dt

2 2
[X;;" ]mamaem|

Write down the general linear model with usual symbols and assumptions.
What happens when these assumptions are violated ? Explain. 20

= R Al Hi 390 WY 9l W A=arsi & ary fafed | = dar @
W€ $ HIAAI3A T SeoiEd BT & 7 GHEEY |

Consider three mutually independent random variables Y, Y, and Y, having
common variance o2 and E(Y;) =64 + 65, E(Y,) =6, + 8,and E(Y3) =6, + 6,.
Determine the condition of estimability of the linear parametric function

'o=1,6, +1,8, + 1365 and obtain a solution of normal equations. 15
HHIRI 8T 62 W E(Y,) = 0, + 65, E(Y,) = 0, + 0, TT E(Y,) = 6, + 05 T&@H a1l
e A= Agfes = Y, Y, W@ Y, R fan Fifte | es st wom

IO =148, + 1,6, + |38, % 3MTeheriaar i g & Fuier HRRA T TmE=
HHishT T g FHeprferd |

Let X, Y and Z = (X + 2Y) be three random variables such that V(X)= 4, V(Y) =3

and V(Z) = 4, then find out covariance and correlation coefficient between X and Y. 15
AET 6 X, Y @91 Z = (X + 2Y) 7 e = 3@ whr & 6 V(X)=4, V() =3
TUT V(Z) = 4, T X TUTY & W HETEWT U TEGTa-4 0Mish [id hirord |
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4.
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(c) State inversion theorem on characteristic function. Hence, find the
probability density function corresponding to the characteristic function

2 1-|t]; [t]<1
'Ht)"{ 0; |t]>1

AT oA W Yidasd Tig = Hu9 fafed | 3de, sfeeao wem

1—-|t}; [t[<1
¢(t)={ |0[; ftfﬂasaqgmmﬁwmawmaﬁﬁ&i

Or/ 3eEar

(a) Define complete and sufficient statistic of a parameter and write down their
importance in statistical inference citing examples.

T WS & QU TS qEie fogeier st gy iR quT 3qewn ated
wifersht Fred # 37! TEw fafed |

(b) Show that every Bernoulli sequence of random variables obeys the central limit

theorem.
e 5 acfas I 6 g sHie JEaT S5 HH FHT H SE
H 2 |

(c) Define likelihood ratio test. In N(8, 62), where o2 is unknown, find out likelihood ratio
test for testing H, : 8 = 8, against H, : 8 €(Q — 6), where Q is the parametric
space for 8. a is the size of the test.

TTeAT T S0E i aRfia HE | N(S, 0?), el o2 37 B, |
H,:0e(Q-6,) % fEg Hy: 0= 0, &1 Q, 6 F Toid Srafered =1 8, &
wliemor & ford gureEar U T a IR | o e F1 AR 2 |

Section - Il
wE-li
Answer the following questions :
frafafea ye i & s AR -

(a) Inasimple random sampling without replacement, a sample of size 4 is taken from
the population whose variable values are 1, 2, 3,4,5,6,7, 8,9, 10, 11 and 12.
Calculate

(i) Population mean and
(ii) Variance of sample mean.

s i Wd et Agoas gfa=aa # 4 3mmw &1 yioey wafe, g =
HH1,2,3,4,5,6,7,8,9,10, 1175 128 e mn g |

(i) Tafse a1 qen

(if) Sferesl wreT w1 wEer wa S |

20

15

15

20

10
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(b) If the ratio between Laspeyres’ and Paasche's index numbers is (28/27), then

find the missing value (?) in the table given below : 10
¥ Base Year Current Year
Commodity Price Quantity Price Quantity

A 1 10 2 5

B 1 5 (?) 2
Ffe FARRR T@ TR GEHh! B AU (28/27) B, A 9 & @it F o
A (?) T Hi ¢

R T ELLICE]
b e R IE]] e HEAT
A 1 10 2 5
B 1 ' 5 ?) 2

(c) Determine the expressions of reliability function and hazard function of Weibull
distribution. 10

A3 FeA 1 FREEHaT BeH T FRgT Bor %1 e e |

(d) Define slack, surplus and artificial variables with examples in a linear programming
problem (LPP). Also, write down the standard form and canonical form of a Linear
Programming Problem (LPP). 10

e e Tehe T H AT, STe T Him =i i i Serewil afga
A | T e YA GEET (LPP) ot sHiftres &9 fafea w9 o fafad |

(e) Complete the following life table marked with question marks (?) : 10
Age x 12 d, Py Ay =5 Ty e
2 40 762270 | ? ? ? ? 127296732 ?

41 758580 - - = o= 2 ?

FrfaRaa sfem arfeft 6t ywams fEl (7) = o fif

g x L dy Px | 9 Ly Ty e
40 762270 ? ? ? ? 27296732 2
41 758580 - - — — ? ?

02/GO/CC/M-2025 - 46 (5) ( Turn Over )




s

5 (@

(b)

()

@

(b)

What is stratified sampling ? How does it differ from other methods of
sampling ? Find the expressions of variance of estimated mean in stratified
random sampling under

(i) Random allocation

(ii) Proportional allocation and

(iii) Optimum allocation

wafta gfteaa 791 & 7 98 31 wiowws ot @ frm v i 2 2
(i) Ifee e
(ii) TETT M€ qUl
(iii) THTH G & F=Fid Wid ATgfoa® Ffa=a H ATH{H AT & T80
=l 91a HIf |
What do you mean by statistical quality control ? Define Consumer’s risk, Producer’s

risk and OC function. In a double sampling plan with N = 1000, n; =50, C, = 3,
n, = 100, C, = 5, explain how would you draw conclusions ?

Fifegshia Turern fE=0 § 3T FT TESd & 7 IUNIST SIReH, ITeH AR
qYT HRECHdT A T56 (OC) Ha = qieuriya ik | & T wfemzm I,
for@# N = 1000, n =50, C, =3, ny = 100, C, = 57, Tl 0& 19 fishd hd
| Ha ?

What do you understand by scaling of test items ? What are raw scores, standard
scores and T-scores ? In a behavioural study on a group of students with mean

86 and s.d. 15, Ramesh scored 91 and Mahendra 83. Express these raw scores
in standard scores with mean 500 and s.d. 100.

qliEuy Wel & WIHAT ¥ HIT 91 GHFA 3 7 IR () ThR, HEH I qU
T-THI F1 2 7 BEI & TYE & T SIGglieh T ¥ 0T 86 YT A foacH
15 8, T HT1 TR 91 T W o1 ThIL 83 B | T &R () ThiAl I AW
@ I euisd afe sieq =1 ured 500 G A fage 100 2 |

Or/ 39ar

What is the basis of control charts ? Discuss p-chart and c-chart with suitable
examples along with their merits and demerits.

Forareor feit vt maR w1 R 7 pfaa W@ oo @1 9l SugEd e
I UI-GET < WY HIE |

What are factorial experiments ? Explain why are they considered better than
other experiments. Describe the situations where they may be used giving
examples.

SEIUIEHT SENT F1 R 7 SAh! 3F SEM B ger | st i W W ® 7
39 uitfRfaat =1 sl afea avia AR Staf st s T3 s ahar # |

20

15

15

15

20
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(c) Define fixed base index numbers and chain base index numbers.
From the chain base index numbers given below, calculate fixed base index

numbers. 15
Year 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Chain Base Index Number 94 | 104 | 104 | 93 | 103 | 102
fAfvea TaR gushis a1 J@aT YR gEHH Bl TR Hif |
= fed e smaR gEwiw & fftaa snuR gEeist A e HIRE
L] 2019 | 2020 | 2021 | 2022 | 2023 | 2024
AT YR Goehieh | 94 | 104 | 104 | 93 | 103 | 102
6. (a) If the arrival pattern in a queuing problem follows Poisson distribution, then
show that the random variable T, representing the inter arrival time, follows the
exponential distribution. 15
S U Faneag T ¥ AFHA ST W@ET s T e w7, d femgd
6 agfess =t T, S 3 TP THH 999 S guidT 8, SO S T A
Hr g |
(b) Explain the problem of heteroscedasticity in general linear regression model.
Discuss its consequences with examples. 15
= e aumsEr yrew 7 fown fmferar 6t gmen = angEd | 3@ et
T FUI IR died Hife |
(c) Solve the following linear programming problem by Big-M method :
Minimize Z=2x +y
subject to the conditions
3x+y=3,4x+3y =6
X+2y <3, x=20,y=0 20

frfafiaa s gem7 wwen #1 g Big-M &ty @ 30 i -

Z = 2x + y ! =AqH hifoR
Sfh widey 2

3x+y=3,4x+3y =6
X+2y <3, x=0,y=0

Or/ 3=t
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(a) Whatis meant by vital statistics ? Why generally crude death rates of two places
cannot be compared ? Explain the indirect and direct methods of finding
standardized death rates. 15

Sfea Tt gifeah 71 R 7 S w1 i geg & i gomn w=& 4E A
THl & 7 AFHIDA Jog G F1d B I 0IF a91 I faitei =t ahensy |

(b) What do you mean by time series ? Describe the components of a time series.
Discuss different methods for determining trend in a time series. How is trend
eliminated ? 20

it Aol ¥ 39 1 g9 B ? e A0l % AT il e H | O Fe
Aoft & Il w19 == < faftm fafte = svfa iR | swafa = S8 3o e
ST g ?

(c) Define ratio estimator for estimating population mean. Show that it is biased.
Obtain the upper bound of its bias. 15

THR A1ET & 3Tehe & ford 31U Jehars qiTiya iR | feamsy % a8
FfFa B | saeht ifimaar o1 Seaan yiierg sa HIE |
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