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1. Answer the following questions :
FefaRea sl & 3w G ¢
(a) If Aand B are two events such that P(A) = 1 P(B)= 1 and P(AuUB)= 1 then
find out 3 4 2
[0) P(K nB)
(i) P[(K nB)U(An E)]
(iii) P(A/B)
(iv) P(B/A) 10
afy A B T 39 YR & F5 P(A)=—, P(B)=— @& P(AUB) =1, 7
- PN 3 4 2
(i) P(K A E)

(ii) P[(KaB)u(AmE)]
(iii) P(A/B)
(iv) P(B/A)
(b) 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

Sit= FrafiesT =1 S S g2 el H SoTal i UHT weE T it e
3Geh! TTRehdl 7 A A (0.9) B T Fo1 ST ST 1 IVTAT | I (0.4) 91
(0.6) % HEF & ?
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2. (a)

(b)

Yields of wheat for three years are as follows :
Year (X) : i 2 3
Yield(Y): Y, Y, Y,

Obtain a test for the hypothesis H : Byy = 0 against H, : Byy # 0, where
o = 0.05 and Byy is the regression coefficient of Y on X. 10

8 <1 T <t S P -

(X)) : 1 2 3

J=(Y): Yy Yo Y3

TREHEHT Hy : Byy = 0 T T H, : Byy # 0% foeg F1a shifs, Jafh
0= 0.05 T By, Y ST X T FHIHA 01 2 |

Describe run test for randomness with examples. 10
ISR & AT Agfesdal & T W adieur #1 qui hifcd |

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

AL T fraan gfvey d sromar e sifufsai d avarsa st 2 2 5@
TS AT T IQTET S |

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 IARAT s T 919 39T AW 3 | 3P 98 §1d & T s e mae
(29) &, @ I 92 (39 fiel i wilResar 3@ FIRR |

Let Y have the probability function fy (n) = (" +r: B 1J Pg";n=0,1,2, ..,p>0,

=)

r+y-1

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

AT % Y &1 Sifrear wer Mn):(":qj Pq"®;n=0,1,2, ... p>0,

p+q=1,feEE fs T={r(:—;1_)1},p$ra=lﬁmm% |
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(c)

(@)

(b)

(c)

(a

(b)

For the sequence {Xk} of independent random variables P(Xk = J_er) = 2'(2k+1),

P(Xi =0) = 1- 272X, examine whether weak law of large numbers holds for
the sequence {X,}. 15

T e Sl W AfEe (X, )% R p(x = £25) =27,
P(Xk=0)=1-2"% sf@er {X,} % ford Fiefer geq g fam & agfe =1
gligor Hifd |

Or/ 3an
Define multivariate normal distribution and obtain its characteristics function. 15
TR TEW S Bl TRATNG HITA T T AT Bed [0 Hifo |

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

: I X2 +Y?
o2. Then find out distribution of 5 .
(e}

AT foR X @1 Y € WA YEE =X 8 SR A1 I U T o2 B |l

s :
[ - memiﬁrﬁﬁﬂ

e

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

= Ras Aisa =i 3EH vgE El @ aared & |y fafed | @ g @
9 37 WA 1 Ioad 2idT & 7 GHEEY |

Consider three mutually independent random variables Y, Y, and Y, having
common variance ¢2 and E(Y,) =6, + 85, E(Y,) =0, + 6,and E(Y3) = 6, + 03.
Determine the condition of estimability of the linear parametric function

'e=1,84 + 1,0, + 1365 and obtain a solution of normal equations. 15
T &R 02 T E(Y,) = 0, + 65, E(Y,) =8, + 6, T E(Y;) = 6, + 0, T&H ot

I o @ qge® T Y, Y, W Y, W far Hifv | es y=efa wem
Q= 1,8, + 1,8, + 1,05 % ATheHET H g H FuRe HfFE aeon am=
R 1 g e |

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 Xand Y. 15
AT 6 X, Y 997 Z = (X + 2Y) fiF aigfeas =t 39 v & 6 V(X)=4, V(Y) =3

AT V(Z) = 4, X T Y & 7 TSSOV T8 Heqa-4 TUTeh 1d hifsd |

02/GO/CC/M-2025 — 46 (3) ( Turn Over )



(c) State inversion theorem on characteristic function. Hence, find the
probability density function corresponding to the characteristic function

1=t [t =1
@(t)—{ 0; [t|>1° 20
FIAT Bod W ST Y5 1wy faRed | 7, AfeEe sem

BENEE
¢(t)_{ 0 [t|>1 & STIET Wl Tcd e TId ity |

Or/ 314t

{a) Define complete and sufficient statistic of a parameter and write down their
importance in statistical inference citing examples. 15

TF Y & QU Ud vt Siaeeie i afenya iR aun Seren afid
gifegdh frsed § 39eht waar fafgd |

(b) Show that every Bernoulli sequence of random variables obeys the central limit
theorem. 15

fears? f agfas =t & 7% sHic FEar S a1 0T o1 g
Ft 2 |

(c) Define likelihood ratio test. In N(8, 62), where 62 is unknown, find out likelihood ratio
test for testing H;, : 8 = 8, against H, : 6 € (Q2 — 8,), where Q is the parametric
space for 0. a is the size of the test. 20
TTeTal UTd FEer % aiaia HIfE | N(9, 62), JEl o2 3 B,
H,:0e(Q-6p)F FEG Hy: 0 =6, T7Q, 6 % T yr=fers o= 8, &
wliegur & o SwTeIaT ST ST [ HIR | o TIET BT 3MHR 7 |

Section -l
g us -
4. Answer the following questions :
Fr=fafea st o 3 i -
(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

() Population mean and
(ii) Variance of sample mean. 10

& NioweT ea ot Agfoss giawa § 4 3™ %1 gives wafee, faed =
uH1,2,3,4,5,6,7,8,9,10, 11 W& 128, ¥ foam man 2 |

(i) Gufse Arew T
(if) wfcgst ey =1 TEOT 7ia Hifs |
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(b) If the ratio between Laspeyres’ and Paasche’s index numbers is (28/27), then

(c)

(d)

(e)

find the missing value (?) in the table given below : 10
B
Commodity : ase Year . _Current Year
Price Quantity Price Quantity
A 1 10 2 5
B 1 5 (?) 2

afe TARRR T& IRe gEshihl B I (28/27) B, d A4 & aifeht § g

M (?7) T1d I
YR W FAaE aw
s b Gl HET bt Gl HE
A 1 10 2 5
B 1 5 (?) 2

Determine the expressions of reliability function and hazard function of Weibull

distribution. 10
39 A I SRaEar e Td SIRaH Be 1 S (ehrier |
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
T IR o ST B AT, ST auT i =/l < aRmT Serel wfda
AR | w e v auEn (LPP) 1 st &9 e fafea w9 o fofed |
Complete the following life table marked with question marks (?) : 10
Age x 1 d, Py Ay L T el
40 762270 ? ? ? ? 27296732 ?
41 758580 - == o - ? ?
Frfaftaa sfea arfolt S e i (7) < o Fif
AY x I d, Px Ax Ly Ty eX
40 | 762270 | 72 7 ? ? | 27296732 | 2
41 758580 = - - - ? ?
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5. (a) Whatis 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 20

Wi wfeae =1 & 7 98 3 ioeaw foRei @ frm yom i @ 2
(i) Frgfeae et
(ii) TEEAT 3EA aY
(iii) THATH IFeA » F=TTa WA Ageo® Sfa=a H HTH{cTs AT & Tal
%! T HiE |
(b) Whatdo 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 ? 15

gifeehra TureT =0 @ 3T R FEed § 7 3UMiH SfgH, e A
qUT HRICEAT F&U g6 (OC) B i aiewiya Hisd | w T sl i,
o N =1000, n, =50, C, =3, n, =100, C, =58, al 38& 17 Fred 4
Fa B ?

(c) Whatdo you understand by scaling of testitems ? 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. 15

e Ug & WUHEA ¥ AT FT T § 7 A (V) THR, TS R a°
T-THR T E ? BT S TYE & Uh SHlh LTI | HILT 86 U1 HIS fa=er
15 8, TIY 1 ©h 91 U§ He= &1 @h 83 & | 39 HEUr (T) SRl ! AW
R # gwisd Al s =1 71w 500 99T W =¥ 100 # |

Or/ 3A4ar

(a) What is the basis of control charts ? Discuss p-chart and c-chart with suitable
examples along with their merits and demerits. 15

T o=t &1 smur =0 8 2 pfaE @ o %1 avia SugEa Serew aun
37 -GN o Gy Hifd |

(b) What are factorial experiments ? Explain why are they considered better than
other experiments. Describe the situations where they may be used giving
examples. 20

I TN AT R 7 AR 3= AN hY g § 3resT F6l HET i 8 ?
37 sitfeufast =1 Seretl afgq avi FIf S8 33 sahT e s gsar @ |
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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

fifvaa SUR gEsis quT e YR gEwhis B RN HIRE |
= fod e smuR gEwn & Ffaa nur guein! S oA B

G 2019 | 2020 | 2021 | 2022 | 2023 | 2024

G YR i | 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

Ife T g T H SHA Wiy WiEl e 1 e HaT 8, q e
% argfee® = T, S 3R WA T Sl guiar 8, SE Sed S SEw
FAT R |

(b) Explain the problem of heteroscedasticity in general linear regression model.
Discuss its consequences with examples. 15

= e TurE ey § fwy feafiar i gaen + auened | 599 gvrEt
19U IeEWN afgd HIRE |

(c) Solve the following linear programming problem by Big-M method :
Minimize Z=2x +y
subject to the conditions
MxX+y=3,4x+3y =6
X+2y<3,x=0,y=0 20

Frafafiaa s wsra Tuen =1 &« Big-M fafy @ s HiRA
Z = 2x + y I =7 hifR

et ufaea 8

3X+y=3,4x+3y =6

X+2y <3, x=20,y=0

Or/ arear
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(a) What is 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

Sffem et wifeah w1 & 7 < wEl S i geg U i ga =& 4@ @
THdl & 7 HhIhd oY o T O i Toua aun vy et it guemed |

(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

e Joft A 7 T TS & 7 ST AN I IGA! I AR IR | T H
Foft 3§ Ifa 31a H b faft= faftat = aola fifsE | swafa =61 & e e
A ?

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

THfSE 1eT 3 Ao & o U 3sharsh TG e | feamsd % a8
FfFa B | sht ARFaar w1 Ss9an viasy g SN |
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