1.

A, 8 and C rol! a die in tumn in that order.
Whokoever gets six (6) first wins the
‘game. Their chances of winning the
game are in the rato

fa) 3:2:1

(b) 4:2:1

L ey 36:30:25

o .

{dy I:1:1

- Two cards are drawn successively from

a pack withoul replacing the first. What
ts the prabability rhat both - cards are
Lpﬂdﬁs 7

4

(&) 7
5.

{b) T |
f

(<) 7

4 =

(d) T

The probahility that doctor 4 wi, o _p-
nose A disease X correc ly a0 260
The probability that a naticn w.i die by
his treatment after .orr.ct ciagnosis is
0-40 and the proba’ ity of death by

wrong diagno: s is 0-/0. A patient of .

doctor A, w' - ho 1 disease X, died. What
is the pr bavilu, that his disease was
diagnose t cou. clly ?

3 =
) gg
() %
(@ g
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4. Consider that a stodent is taking a-
‘multiple-choice objective test having
four alternative choices. A, certain |
student either knows the answer with

probability

'I \an N .
z Of he guesses with Prnhajl
biltry % What is the conditional proba-

bility that the student kmev 1. answer
to a question given that nu answcred it -

‘correctly 7
{ay 1
)+
275

R
(e} -

2

(o=
et Xy Xguvcowrsiininnney X, be iicd.

randorm variables with mean 2 and let N
be a positive and integer valued random
variable with mean 6. If N and X 5 are

N

independent, whai is the mean of EIX. ?
=

'{ ay I. 3
(by ©
{cy 12
{dy 36

. Let X be gz random wvariable and let

M) = E(¢™). Which one of the follow-
ing is not cotrect ?

{a} M(s) exists for every random varia-
ble X

(b) Mif) uniquely defines’ the: random .

variable X
(c) M{x) completely determines the
distriburion of X

dM(1) = E(X)
dy g

r=1]
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7. If (X}, X5} is absolntely conlinuous, then
what is fx. {¥} equal 10 ? .

i3
{a) T Ix £y x, (. x)dx

® [ f, (0 D)

© T2 fysy (o0, X

o

(d) [x f’fhxz {xy, ¥)dx

—

A lwo - dimensional random variable
{X. ¥) has a bivariatc distribution given

. (1‘ +-}?~]
by PlX=ux }’=y]=T for x=

O,0t, 2 3and , =0,

What is the marginai distrit itic o of ¥ 7

i 1
al —, — -
(a) 3" 3
15 17
by —=, —
{.} A2 3z
{c) B O _
far M1

et X and Y be wo randomm varables
such that X = at {«>0). Consider the
following starements :

1. Covanance (X, ¥) = o Varance (X,

2. Corrclation  coeflicient  belween
Xand Y is 1,

P-DTQ-J-TUB - A

Y

‘Which of the above statements is/are
correct 7

(a) 1 omly y
(t) 2 only

{¢) Both I and 2
{d} Neither | nor 2

10, The ceefficient of ¢o e *ion oeshween

the ages of husband ad wile at the
ttme of marriage for . gr.en set of 100
_eouples is 0-7?. Assu ae thar all these
couples sut ‘ive 2 celebrate the silver
jubileg of th r rarriage. What will be
the r-~tficicnl of correlation at that.
panc? -

taj =72 but not equal to ]

W 2072

-y 0Tz

() 1

11, LetX,, X, .ffn he a random

sample aof size a from a continuous
populaton with pdt f{a} and cdf F{x). Let
X{r} be the ~h order statistic, define
Uy = F(Xip). _Whut is the distribution of
o1

{ay Uniform

(b} Beta

() Gamma

(d) None of the above

12, If the characteristic function of a discrete

random variable X is [{%)+(%}e"’]. Then
Xisa

{a} Bemonlli vanate

(bl Poisson variate

{r) Normal vatriawc

{d) Negative hinomial variate
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13. The mean and variance of a binomial
distribution are 8 and 4 respectively,
What is P(X=1) equal 107
(by 278
ey 2°°
@ 277

14. What is the mean: of the geometric
distribution, p(x)= (1 —p)*~1p, g=1,

2,3.7

P
a da
(a) p
by &
{b) v
]
c JR—
(c) -
{d) Z
Cq

where g=1| - p

15. A fair coin is tossed succc au-cly and

' the number of head: is .ouned. let &
be the number of & s ' ntil the rotal
number of hea's is 5.

Consider the '\ wing :
7N )=

LR =10
W h of the above isfare carrect 9
te) | only
{b} 2 only
(c} E-mf: i and 2
[d.} Neither ¥ nor 2

P-DTQ-J-TUB — A
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16. A person always carries two match
‘boxes  (initially containing nr match
sticks). Each time he wants a maich
stick, he selects a box al rardom,
invarfably a moment comes when he
finds a4 box emply. What is the proba-
bility thut there are exactly r match
sticks it one box when the ~*her box is
found empty 7 ]

@ [znﬂ_ J GT
Iy
o (1)

-~

. TH—1Y¢ A
« ( n_](g]
En—‘r+]][] 2u-r
(d) [ . Ej

17. It X and ¥ are independent Poisson vari-
ables with parameters 4 and i respec-

tively., then consider the following -
statements @ -

I. X+ Y is also Poisson.

» 2. The conditional distribution of X
given (X + ¥) is binomial.

Which of the statements given above
is/are correct ?

fal 1 only
(b} 2 only
{cy Both 1 and 2 o

(d} Neither 1 nor 2
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18,

19,

200,

Ler (X, ¥) have trinomial Tia: Pl }:}2}
distribution, then whar is E[F|X=£]
cqual o ?

a) {n-x)p
(1-p2)

{L_Fl}

(c)

) (1—pa}
Xp3

d

(? {]‘“Flj

Let P(X, =)= (X, =0)=% and X,s

be independent. Then the distribution of
Z=3(x, 27} is
fa) Binomial

{b}

(¢} Poisson

Linifonn

(d) MNormal

+

Let X be a random va, +blr with disiri-
bution funclion

=" - T x20
= 1), wlherwise
Thoa o o4 has distribution

() angular over [0, 2]
+(b} uniform over [0, 2]
(c) uniform over [0, 1]

(d) Lriallgﬁlar over .[[l 1]

r-DIQ-I-TUB - A

<21,

If the joint distribution of random vari-
ables X and ¥ Is bivariste normal with
parameiers (0, 0, 1, 1, p), then the
vatiables (X+ P) and (X - ¥) are

(@) correlated with £ =3

(h) independently distributed

(€] megatively coirelated

.. (d) perfecly correlated

22,

23

The moment geneting lunction of
Gamma distriby 1an shout oripin (where -
A>0is & param ter v Gamma distribo-
tion) is yiran by

@ 2 <
RN SN FIS
wr (=07 <)
@ 1+ Je]>1
Let X be distributed with pdf

fl)=tifDer<]
=0, otherwise

What 15 the lower bound of

(et} -

3
ffl}f
S
® 5
4 2 ‘
£L)3
1
{dJE
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24,

25,

24,

If X has binomial E(l 8. %) distribution,

then what is the Chebyshev's lower
bound for P[1< X <11]?

4
a —
{a) a3
16 -
'h* R
(b} s
(c) 2
25
(d 24
) 23
In an investigation, information about

the populadon of India in 2007 js
requited. Then  which one of the
foliowing is the appropriale method of
obtatning it 7 '

Collecting the data afresh

(a)

{b) Using only the secondary data o-
such ' )

{c) Using the secondary dara ~.ad
applying extrapolation/re, ,...ion

(dy Using the seccw .oy data and
applying intrapolat.. ~

What happens .5\ standard deviation

when one ‘neil ces the frequencies in
the two il of g distribution 7

(a)
(Lt
(c)
{d}

Stan. rd deviation decreases
o andard deviation is not affected
Standard deviation increases

Standard deviation is not affected
as long as the increases are bal-
anced 'on each side of the mean

P:DTQ-J-TUB - A

10

7.

29.

Suppose x and y are two positive obser-
vatiens with x » y. Let m, g and % denote
the arithmetic mean, peometric mean
and harmonic mean of the two abser-
valions rcspectively. Now consider the
following relations :

i. g*=mh

2 x=m+ Jm(m—~h)

3. y=m- m(m— k)
Which of the abave »-
{a) 1 and 2 only
(bl | and 3 on’y
(¢ 2and 3 on. -

(@ 1,2 and 3

Which ~e f the following is the
we ghted woathmetic mean of the reci-
»1on ol of the first 11 positive integers

~01. *ct ?

(", weights being the respective inte-
wer ) ? o
fa) ©
(b).. 1
o
(el s
@
1i

Given three sets of data D, =158, 12},
Dy=1-1,2,6}. D3=1.0, 2.5, 4-5}Let

&), 03 and ¢4 be the standard deviations

of the data sets Dy, D, and D5 respec:
tively, "

Which one of the following is correct ?
(@) oy,=03=0,

(b) o0, >a; >0y oy
F}
e} =03, T35
_ 2
. ﬂ- 'I
(d) o==%, 0,=0;

2
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27
{a)
b —
(<)

(d)

UF RN F 2007 H R Y Srredr
R # AWy TR | IF TR 9TE 9

25,

% firg Prwfifra ® & = ©F I

ARaer

(a) 7 fad & 9 wOE wAT

(b) Ao TN ATHET FT O B AT FEAT
AT

(c) T wikel @ 9@ W1 o
AR/ FFIAATT F B 7 =RAT

(d) Wit TRl F A WA HK
| S T e .

;& sem B L e # FRARa
am‘g'ﬁl.ﬂa?mﬁﬂ'#?ﬂ@ﬁ?%?
(@ h T T e g :

(W

~ 5% e wrfag asf g 2
AW Ao agarg |
qrere frEeT A T A g 2
:ﬂaw%ﬂﬁrﬁtaﬁﬁﬁa‘raﬂ
Ao @ T

fc)
(d)

11

27, FOI &m0 (& x #iC v, x > y B 9w
Feqor & | 7T FF n, g ST b T e &
HEW: HHIIC WA, T ATEd adl
TS AHE & | W Feafefea a9y w
o= dhiforg :

1. g =mh

2. x=m+ . Jmim—-h)
3. y=m—Jm{m=-h)
Tofeh § & STy wEr €0
(a) F=el | o 2
(by e | 3
() TFAe 2 W3
d 1,2 ® .

e« 8 wiwEr o, 16 1
© FRT U T F SRl i WIRT HETAX
gy (T qiEl @Y wR o gY) ?
{a) 6
o1

1
{c) ©
1

& —
f}”

AEel ¥ #F WgET D, =15 8, 12},
Dy={-1,2,6} D3={1.0, 2.5, 4-5}fam
e A& oy, 0, R g5 M T
aqeds Dy, D, dR Dy & amE Rraew
g1

freaffm d g sreTor et & 7

(a) oy

{b)

9,

=02 =03
0 >0 20y

— _ 9
{£) o=0,, 03-?

o .
(@) oy == o =03
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39. The mean time taken by the students to

31.

32,

comnplete a fixed distance in a race are
given from four different schools, The
mean time taken by the students of a
particular age group from these different
schoals A,"B, € and D are found to be
equal whereas the coefficient of varia-
tions are reported as 5-2, 6-5, 4-8 and 7-2
respectively. Suppose a committee is
entrusted with the duty of selecting one
best student among the studenis of the
four schools to represent in 2 race, then
which school is ideal for choosing the
best candidate ?

(@) A

(b} B

() C

d) D

Consider the following information about
wrestling :

Wrestling Yes No - |
| Men_ 30 20 |
Women 0 __5'"_ -

What is your observation on th attr’ yut s
wrestling and sex 7

{z) Not assoeciated
(b} ~ Associated
(c} Correlated
{d} Not cotra . A .
Given YV is  rancom variable with finite
varance & Y= (100 = X). What is the
cor. sla. > ceefficient between X and
RS 5D &
|
by O
1
L) 100
(dy 1

P-DTQ-J-TUB - A

A3. Given that the comelation coefficient

35,

between X and ¥Yis 1

1r
-:rz—r.r cr = 4o, {:r =114, where
Z=3X- 4}’ What is the value of ¢ ?
(a) |
i 1
cy 2
(dy 2

. Which one of the foll'.... ¢ \ easures is

more appropriate wh n tht relationship
berween two var avies . _.onlinear ?
{a) Correlation -oeff sient

(b} Rank ~orrelation

{c) Intr iclz.s cosrelation

{d) T-n tat‘a ratic

T Y caq Xy +ay Xy +ay

# n Miple regression equation is fitted
.7 ed on the observations (¥, Xy, Xa, ),
=1, 2......y 21 in @ data. Further it is
given that

2{t-7) = s40ana 3%, - 7)" = 324,

where ¥, is the estimated value of ¥, by
the regression. Now consider the fol-
lowing statemnents :

I. The degrees of freedom for the
statistic to be used for testing the
hypothesis

Hﬂ VH =g =Dal'¢{2, 18]

2. The value of the F-satistic to be

used for testing Hy is 6. ; -

- 3. The multiple correlation coefficient

of ¥ on X and X, is f2.

Which of the above statcments are
correct 7

{a) 1,2 and3
(b) 1 and 2 only
{c) 1 and 3 only

(d) 2 and 3 only !
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{c) To0 --i

{d}]_
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34,

35,

‘IWEF%%. al =g, o} =4 o2 =114,
T F Z=3X-4¥ ) o R AT HTE 7
{fa)y |
by —1
cy -2
{dy 2

g & =4 F o9 qEg wifis Joar
fratafaa waef & & S0 o Hius
yen &

{a) WETSH TUTE

(b) FIE TEEAY

(c) He=dl 1 &0 d

(d) TE .- T,

RN ‘ﬂlx;+ﬂ2X2+a{]%ﬂt\Tﬁ

R e X Ko )y i= 1 Zaeeees 21

w wEicr wEla U A@g JArEg
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et for ¢ ommmer & v, F el W

2 | o= Pt s o e fifa
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T & fom, g © A s et &
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2. Humqﬂmm%mmﬁ
wTg 1§ F-aftrfer o A 6 2 )

3. X, ¥R X, ® ¥ 1 g d 1o

O

Frdeh waAl F § ST A WG E 7

(ay 1,2 ¥ 3

(b) FEe § 3T 2

(¢} Fawr 1 &t 3

(d) wEel 2 FR3
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36. In the case of three variables X 1+ X3 Xy

given that every pairwise simple cor-
relation equals r. Then what is the partiai
correlation coefficient r;, 4 equal 10 ?

@ r

(b) i+r)

>

) (1+r)

r:

{1+r)

In a fertilizer experiment the doses of
fertlizer tried were 0, 20, 40, 80 and 80,
Using the yield data, by principle of
least squares, the following model was
fitted

¥=254+450 F - 005 F2 whare Fii the
fertilizer dose.

Which one of the following is the best
dose ?

(2y RO
by &}
(c) 45
{d)y 40

{d}

. Consider-the followir . tua ‘ons :
[. Fitting of bi via: regression
model.

2. Fitting of 4 }.Jl}rnﬂmlﬂ.l growth

modnl.

3. Fitt g o 2 parametric pmhnb:hty
yu.6on 1o an observed frequency
1. ‘ribution.

In whlch of the situations described
abe 2, the method of Least Squares is ta
Y used ?

{a} 1 and 2 only
(&) 1 and 3 anly
(c} 2 and 3 only
(dy 1,2 and 3

P-DTQ-L.TUB - A

3%, A popuiation consists of two different

homogenous  groups, the first group
consists of 40 units and the remaining
60 wnits belong to the second group. The
units in the fArst group are numbered
serially as 0, 1, . 39 and those in the
second group are numpered serially as
40, 47, ....., 99. Which of the: following
shall be considered as & r pre. “ntative
sample of size five from *he above
population ?

[Use the foliowing eque ce of twa digit
random num’ crs . - choosing  the
sample @ 15, 2%, 38, 18, 42, 79, 65, 00,
(7, 72, 911

(a) 1 "o, 738, 18, 42
() 15 .y, 42,79, 65
‘) 1,26, 38, 18, 00
() 42,79, 65, 72. 91

Consider drawing random samples of n
units, with replacement, from a popuia-

ton of ¥ units, Let &, o and X denote,
respectively, population mean, SD and
sample mean. Consider the following
staternents : '

1. Mean of X is H.
2, SD uf X decreases as n increases.

3. 8D of X is reduced by a factor of
2 when n i5 increased by the same
factor,

Which of the statements given above

+ isfare correct ?

{a) 1 only
(b | and 2
{c} 2 only

) 3




36, T W X, Xy, X, & A § v g

3%

TF Qi O°F A8y £ & S0=L ¢ |
W ONIF wEEeT YE sy, FEF
A ol

{a) r

by Ki+r)
{(I+r}

r?

{l+—r}

U 9L T H, TR TS W A
0, 20, 40, 60 371X B0 T | IUT TH N THAT

c)

(d}

F, Tad 3 fag g, Hefafe

et smrafee ey o
¥ =125 +4-50F -0:05 F=,
wgT foh F ge< & A )

g7

{a) 80
(h) 60
() 45

() 40

forfafae fErfomt w few fifk g

1, fesx gaesmm st #1 deeA
| AT

2. sgre gfr faexe o1 WA
FEAT |

#3 0F Bfa ATEGE @ ST uw
CqEE T TRRRAT TR T HTH

P

I =% Tl el 7§ S Sl A
mﬂmfﬁﬁraﬂmﬁmﬁm%?
(a) FFT | HT 2

(b) 4w 1 ¥ 3

(¢} Had 2 A3

@ 1,2 #T3

frafafas & & adT UF wEw A=

a0, N

39, UF guS § &1 faw oo ot , qun
' Tt F 40 TERTEAT & AT 9 60 T T
of # ¥ gaw T § e HAga
0, 1y, 39 FFT E ST g@ T &

FITER 40, 41, _...., 99 T & | Iof
aafer & Fefafaa & @ #i9=r, smna

qi55 =T T girateyr ofesf s ar g
g1
wiest = & f feafail 7 o sl

arelt argfHa Hearl & oH 0T R A
15, 26, 38, 18,42, 70 AL 00, 7,72,91)

(@) 15, 26, 38, 15 42
by 15, 26 " 19, 65
¢y 15 2t L8, &, 00

(d)y 47,79, 65, 72, 91

T el Y e aaer @ whrerT B
n TETET & Frgiees Timdl & 999 =

frar e | amT T g, o o Y Faen

HTTRe e, M7 e St aidest e

#¥ [elig =& § )\ Feafofea &=t o=

Fr=me ifsa )

I X I oaTeq 4 g

2. FY X p AT L, X T AHE AT
ol

3. X 1 A Eas 25 W O R
AT & o 5 o vE qum F agrn
ST

, IofeR Fadl £ T F o /A =R

(@) ¥ 1
(by 1 32
(C} A 2
@ 3

‘A ~ P-DTQ-J;TUE



41. A random sample x|, xg,... ... Xp 0§

42,

observed from N[,u._ {}'1] where ¢° s

known. Consider the 'follnwing'quanti—
ties 7

"
1 Xx
i=]
[ ‘EP-E
2 —
i=] &
il 2
3 z [:‘-J'"JU'}
=
WY
4 z(f__a]
=1 o

Which of the above arc statistics 2
(o)
) 1,2 and 3 only

1 and 2 only

¢y 3 and 4

(dy 1,2 3 and 4

If Ly & denotes the up.. 4% point of
~distribution then wha. i .1, , equal o ?

1
{a}
fa, 1=+
(bJ _r.u. 1—L. -
1
() —
to4
_ ]
@ —
.f"_ I—l
¥

P-DTQ-J-TUB - A

16

43. If F{m, »n, o denotes the ﬁpper £x Fr

44.

point of Fim, a3, the F distribution with
aroand n degrees of freedom i,
POFUm, mY> Fim, 15 o)) =ot. What is
Fim, n; oy equal ro 2 -

. ! '
(@) Flm. nm; I-—ixﬂ]
- 1
(®) Fir, m, ]— o
__
© R T
N 1

.:q—m —n, 1 —o)

_ L2 2 . '
Given £, and %, are two dependent

2
eentral X7 variates with i and n,

degrees of freedom respectively. Which
one of the following is correct about the

- ; 2 z
distribution of X, *X, ?

{a) " Central ¥ -distribution with

 {m +ny) degrees af freedom

(B} Non-central Jﬁl—distributinn with
[:n] + ng ) degrees of freedom

. _ e

(c) [Either central or non-central 2 -dis-
tribution with {n; +n,} degrees of
freedam

{(d) None of the above




41 N(p. o), &t o A&, T AT
g‘f%r::‘%fx_.,.x-z ............. Xy Ylerer fommr wran
2 | Ffeartes afmmr o faaw iRy :

3 S (- u)

=1

s § [ﬁi‘ﬁ

=l g/
s ¥ & wi afvts 7
(2) A1 HT 2
(by FaA 1,2 T3
ey 394
() 1,2,3 #iK4

42. % 1, , cHIT F e o% ey W
fefm AT 2 a o o s aET B 7

1
(a)
(b
(, A
i!"-.. }lr"
1
@
r, 1__]-

43.

44,

17 -

ﬂﬁ}?(ni,rz: a}mﬁ'{nﬁﬁﬂ'wmﬁ
F ST, Flm, 0y, 5 9% o % Trg &

- fefua Fwmr & araig

_P(F{:_n, )= Fim, n, o)) = o |
Fim, n, a}%ﬂ%‘iﬂ'—lﬂ{%?

1
Fim, m 1—o)

[

1
Fin, m; 1—o

(b)

Fin - )

s

dr .
‘ wm—n, w1 —ex)

Rar ¥ f5 2} o x, @ gy AR n
=T BT AR 8 o e 1
feg &1 2, tX. ¥ st & B A
et ¥ @ o7 ar ww A 82

(2) (ny +ny) ET ST AT E

] .
AT TL |

(h) (ny +ny ) EATHRT IR HY e

P

(c) mﬁnmﬁ?ﬁﬁ{n, +il'l-2] AT
Tz e x -FeA

@y TR & ¥ A A

A - P-DTQ-J-TUB

=




25, Let 7 be a students £~variable. Which one

of the following distributions js identi- -

cally same as F{l, n) ?

{(8) !2 'wjth one degree of treedom
by X ? with-one degree of freedom
) 1% with n degrees of freedom

2 . i
{dy X with n degrees of fresdom

46. For a frequency distribution, a two
parameter nommal distribution was fitted.
The observed and expected frequencies
in the various classes are given below ;

.

Class. 1 213 11516

Observed | 6 | 14 (20119 [16]5
frequency {

Expected |4 | 15 |21 (2] |15 |~ l
frequency .

Then to test the goodness o, . ning the

2 - .
X -statistic, what is/ar : th. degres(s) of -

freedom of the .’J{Z-statih.' ¢

fay 3
IORERE
{foy »
(L
47. Let Xy, Xonoooooor . X, be the obser-

vations drawn from the uniform distri-
bution over (0, 1). Which one of the
following is the probability densiry func-
tion of the sample range 7

P 1, P
P-DTQIETUR - A"

18

49.

g log(ﬁk’-,—]"

@ nn—1)( =" Dcrat
&) o<y <t |
(c} n{]—r}"_l, D<r<i

(@ (r-1"72 0<r<l

b ST S X, is a s» npk from
lognormal distribution wist pa.

]
g prs

s Jdog s el

L

o=

27w x
L0 HeR o=,

For the \bo e famnily, which one of the
fDI_I{“"':"IE skab ments 15 correct ?

) E(X =p

= it
i=1
) !
' - O
V, = .

.I[_c} ar()ﬁ'] .

(d) E{tog X)=p

Let X,. B C TR , Xp be a random

- sample from the pdf

f{x, i)=~%-.x3 1, A=0.
X

For 4 =1, what is a consistent estimator
af 4 9

@) X
by
X1

| .
) X -1 ot
(@ EXE-1) b




45,

47

w1 otfene ¢ o 227 % § | Feafatas
ST H & # 9T U, F, ») F F4arEn
g7

(@) UF AT WfE T 12
(b) TF E@TA RfE T X
(©) n TEICRT B AT

(d) n EE™ G Az

. T et 929 % fog, F & el

m%mmaﬁahmﬁﬁﬁ:WW|

RS et § ifé s gy aRaman
A g &

Tt v 2314 |5 ’ﬁ
I G) 6114 |20 1911615
TRHATAT :
genfirr | 4 [15 )21 121|154
AT s

x° wfaafa 1 g9R1 3R oy N -1
F wdew ey & g, ¥ of afw f
ey W) =y /87

(a) 35

{by 3

fc) 2

(h

X, (0, )
Waﬁ%ﬁmﬂqﬁw%iﬁﬂﬁiﬁa
§ & *rer us, 9fsy e = wifaeer
A FEA &

19

49.

n{n—1} (1-7)7""2, 0<rel
" 0er<l
a(l— ), 0<rel

(n=13"% 0<r<l

(a)
(b}
(¢)
(d)

| Ty AT e 8, Grasr ofiear e

T (pdf)
i ’ - —L-[ic:g x—p}z
2a0?
fixy=

€

F

~, 4 gfamt &
mﬁzﬁr% for, Fonrforfle ot & &
FRATU. T %7

I

™ 1Ing{:ﬁlxr)%jl= i

() Var(X)=-—
(@ EflogX)=u

ve f, o=l

{a)

[

=1L A>0

f(.!:, j'}= xf+l'
¥ o aferw ofieef &1 A1 & fom,

A &7 ¥R ArTehels AT © 7
(ay X

®)
{c)
@ X(x-1)

- P-DTQ-)-TUB




30. ¥, Yoo . ¥, are n random observa-

51.

tions from the population

.lf-{]r_I ﬂ} = 9_}'_2 Exp(—g-} 8 - D, ¥ ={

Which one of the following statistics

is sufficient for the family of distribu-
tions 7

(a) Arithmetic mean of the observa-
tions

(b} Geometric mean of the observa-
tions

{¢) Harmonic mean of the observa-
tiotts

(d) No sufficient statistic exists

X Xoieiew X, are n independent
ratdom observations identically distri-

buted a3 P(X; =1)=1-P(X; =0}=p

Some functions of p are given b-'ow .

i. p"i-p)
[i+07)
(1+p)
=

3. T“'.T

W hicn -~ ¥ the above functions have a
-gwe UMV estimator ?

oY 1 and 2 only
{b} 1 and 3 only
(¢} 2 and 3 only
(d) |, 2 and 3

P-DYQ-LTUB = A

;21].

52X, X, , Xy represent randormn obser-

vations from the dismibution

X
fx, 8)=¢7® %T x=0,1,2.....

Which one of the following ¢ <ses of
estimators  comectly cha ac »rize.  the
family of MVB estimato, 7

fa) ¥

{t} AX+ B where A, B are co'nstants

b A,

ic, f(k),‘ ~nere fis a yni-valued func-
Se,of f

w1} All polynomials in X

3 X,-J

where f:g-—
"

. For estimating the parameters for which

one of the following forms of f(x}, the
least squares method cemner be used ?

(a) ap”
. TH
(b) a+ b
VB

x ~ .

Ec) (H+bx) T4
[
(d) a” ST




50.

¥, Yyoereneny ¥, TR

fy. B):Ey_z exp(*%} >0, y>0

A AT Yaor § | Foafafia gitrbe

A § Fdr U TR -9 & g Eiw d !

51.

(a) Yewit Fr awigT AT
(b) &Y ST YITHT AT
(c) QEU FT TAERF AT
(d) ®r§ goiy wfemfor A Bar

P(X; =1)=1-P(X;=0)=p
&t e aReIT: Sled o @aA ageT

Fan ¥ | p & oo oo A Ru

1. " Hi-p)

(1+7)
2 g

o
3 0ep)

9 Sen. 7 - ek s ow-
PAME: » T TE SEREE (UMVUD)
HAHe F B :

4

Ly He g WR2

(d) Fad L A3
(c) ¥ 2 AT 3
@ 1,2 3

52,

X[, Xgrrrooy X T
X
. flx, 0)=e~® 9;. x=0,12,...

53.

() a

¥ agfsss Yavn &Y fefma 5w 2
Freffeg s anf § § SR8 0F,
A JET aRkE@g (MVB) W -
&1 Afreeom w1 ¢ ¢

(ay X

(b) AX+B wET A, D AG§

(c) f7Y Ay X &1 UF THREAN AT
i

@ 7 ® &t =g
)

T X = =2

M

qTEel HT AR FA H T f(e) F
Frafafes = & & 3R w & &y
mgew o ffir =1 Iw@ A far o
aFaT & 7
(w) ab®

by a+b*

-~
x
() [a + bx]

b]’

A - P-DTQ-J-TUB




54. What is the maxiroum likelihood esti-

35,

T 56.

+mator of p based on a single observation
X from Bernoulli distribution with para-

53]
meter pe -3 ?

7

(y X1

7

2X+1
(b} =

3X+1
(c) -

X
(d} -

If X 1s an observation from uniform
distribution over (28, 78), then.what
15 an 80% confidence interval based
ont X7

X
(a) @Fx)

X X
m}(;'zj

(c,} (E, _.X._J
6 2 .

X
@ ['a‘* "")

The len ™ f the confdence interval

1

Ty ! :
[‘Tt- éJ for ¢ in Ny, 13, where X is

the mean of a random sample of size n

- from the population, and 1 g 15 the upper
3

o
[E)‘Pﬂi"t of N{0, 1), increases if

P-DTQ-J-TUB - A

- 3.

. For

(a4} both & and » increase
(b} « increases, but a decreaseé
fc) & decreases, but n increases
(dy both & and n decrease

[00 random observations ST CTU
Xjoo from a continvous distribotinn gave
the fellowing results

TX; =8000, T(X; - X)* =00

An estimate of the 93% confidence
interval of the po uwatic. ~.ean is given

by

(a) (782 R1-®&y

by (77, Py
{©) o250, 51769

£ This Lannot be computed from the
sjven data

testing Hy :u=40 against
H) 4 < 40 regarding the mean u of
N(,u, o’ = 144],_ the size-@ critical

region 1s taken as

mﬂ:{f‘:él-{}—tt'ru} where X is the
mean of a random sample of size 9
from the population, and 7., is ;hé upper
o -point of A(OQ, 1).

Consider the probabilibies of the Type I
crror of the test when g =

1. 37
2. 38 - ' RE
7. 39

What is the correct order of their pro-
babilities ?

() 1<2<3
) 1<3<?2 |
€ 3<1<2 )
(d 3<2«<1 o




" 84,

®

55,

Wpé{l?, %] qATE FTET 2T § U
0T X X STHTGT p &1 srftrenad awfaEan
T Frar & ?

X+1

(a)
Y

2X +1

3X+1

lZf:'J.:F

-

W =

7

af% (28, 70) 9 UFEAMN &5ed § X UF
dgror @, A X 9 sraifE 209 frvarenar
AT FTE 7

~ % fom favereray amTe

[llf—.-Jﬁﬁm WETXHH‘E'TE%

.l\-...,u.

Wn%;qmmq%zﬂ:gﬁmfmm%

ﬁtra N, nmwﬁ[ )Pﬁ%
Eﬁ?ﬁ%zrﬁ:

57

38,

(a) o3l n 2 & e ¥
(b) o W B, T n TEAl B
(¢) o 92T 8, 9 n Gl ©
(d) o 3R n o7 a2 E

;ﬁ'ﬁﬁ'ﬁﬂ'ﬁﬂ'mﬂmﬁ?ﬁﬁwﬁ

Xj, X-z,..:' ......... X]mﬁﬁmﬁﬁ:“ qﬁ 'WT

TX; =8000, T(X,~X =810

Fufer 1A ¥ 959 favs vaan oam =1
T T 8 7

(a) (782, 81 )

(b} (T u27

(e) (. %23, 81-764)

A 1T g ATl H 9T ﬂfﬁﬁﬁﬁﬂﬁfﬁ‘r
ﬁﬁl’%

Np, o7 =144) F wrer u F faww ¥
Hy p=40 F H x4 < 40 & faug
T FT & T AT - o Fiae B
mU:{E{4D—4fa} fore, s X E’#Tﬁi’
& WA 9 F o qgens gfEm w
e ¥, @ t, MO, 1) ST IR
o-farg 2 Tem & T gwr
qfe i arfawaed 1 famr S wg y -
1. 37

2. 38

3. 3%

- et aTfreet oy wr Fw oA 2 7

(a3 12«3
by Il =3 <2
() 3=<) <2
(dy 3<2«]

A ~ P-DTQ-J-TUB




59,

6.

61.

P is the probability of success jn a
series of Bernoullian trials. To test
Hy:p=035, § trials are conducted and
Ay s rejected -7 or 8 successes are
observed. Consider the following state-
mients : : :

I. The level of significance of the

test 1s _g_
256

2. Ameong all tests with the same level
of significance, the above test is
most powertul for all alternatives
H  p>05,

3. For two-sided alternatives H, :p
{3, the above test iz biased.

Which of the above statements are
corract 7

(al 1 and 2 only

(b) 1 and 3 only

() 2 and 3 only

{d} 1,2 and?3

In a large sample test e - ﬂli'ifmunced_
of populalion mean, 1~ *=ve. of signi-

ficance is- increased. THz ew critical
value will '

fal decrease

{b) Incrd we

{c) re.w'n unchanped

{d) cha. ;e hat nothing can be said

;15 the probability of suoccess in. a
serics of Bernoulhian triais. To test

Hyp= % against H, 1 p = -%— two trials
are made and Hy, is rejected only if both
the trrals are failures. What is the value

of (e B), the two 1ypes of errors ?

P-DTQ-J-TUB — A

61,

~{a) Since X iy discrete,

X 1

6 (53 |
> (59
o (33
@ (53

The tab’. “=lov gives two prohability
distriby e,y Y and £y of a random vari-
ab’c X wiion takes values | 2,3, 4,
5,0 Wr wish 1o test Hy: f= iy versus
1 = jf with one observation X.

—_

31 4|5 GJ|
£ 1 0-10 [0-10{020 ] 090 020} 0-20
|

F, | 008 10151015 | 020 | 020} 0-22

b

Which one of the following statements
13 mot correct ? '

Neyman-
Pearson’s lemma cannot be applied
to tind a best crttical region

() The dgbscrvation X =2 is most un-
favourable to Hy against H,

fcy The best non-randomized test with
o= () has a tevel of significance not
less than O-10

{d) A randomized test may be used 1o
fix the Tevel of significance @ at any.
siven value (0 < < 1)




20, AT ST iy v Soft ¥ p e

FI wTfREAT € | Hy:p=05 =F QAT
A ¥ forg, & s o o 8 S A,

) et B war € qafg 7 oar g

aaara ofee = fieefes s99 w

o Fifere .

1. e a mE-ER —— 2
256

¥ &, gudw ok wir fawe
. H,1p>»05 % frg R R
3. %—ﬁﬁﬁﬁﬁﬁﬁH. P # u-ﬁ-é?%q-,
o R AR E
it FAAl 0 o B 8 wE E
(s} FA | ¥R 2 '

by ¥=EE AR

(c) =a= 2 T3

"oy 1.2 @RS

6l

aﬂ%ﬁ;rma?rmﬂﬁm%%qqa;aﬁ .

Tyt oo ¥, gfem-wr =3 T
AT & | =T Hitda A :

(a) T

C (by ST

61.

{c) am'ﬁ?[ﬁ‘ﬁl%ﬂ _
(d) SEORT 9Rv T e TEI FET ST HHT
AT Fn S Y O S S p awadr

ﬁﬁ.*H"T%IHD:p'.——-% ﬂ-TI'H]:ps-_%
¥ fae. wrEer axF & fog; = sl

oy T & AT H, A S A e

& 1 91 9K $1 I (o, ) T AT T
g7

25

62

i & i

@)

[Ty

. Ft Al F U 9RO | X F,
FraF A 1, 2.3, 4, 5, v &, &1 Tl
de gy i, BF L@ Hy £ fy
Hy f =y %7 ol o ger X ¥
FAAT AT ¥ E

Jf'zr'3456

-0-10 | 0-10|0-20 | 0-20] 0-20 | 0-20

—r

020

£, 100810-1510-153 0-20 022

i
fatrRa A F ¥ Tar o w59
wEf 2 7

@) R X dguam €, FE-FeR

TATTERT T IUAET ST FHildw 8T
o = & fog 2 fear o o 2

FEw X =2 Hy % f B, % Feg
ARTFIH AFTETES. &

o> 0 & 8T sAIgTeEhiHT qRIeT
T FrfFaT-Ea 0-10 B & Al grar
& )
U Agieghga W & 9Am
W-Waﬁﬁ?ﬁiﬁmﬂ
R R (0< o<l Fafa &3 %
fére Toray s wwaT ©

{b)

(d)

A - P-DTQ-J-TUB




"83. If A is the likelihood ratio test statistic,
which one of the following has got its
asymplotic distibution as 1‘2 -distribu-
tion ?

(a) log A

® toe,( 1]

() log, {42)

e
'[lj] lﬂg*(?)'

64. For testing if 2 normal distribution with
unknown parameters satisfactorily fits o
an observed frequency distribution with
9 clagses, a frequency chi-square test is
used. The expected frequency for each
class under normality assumption comes
out to be at least 7. What are the degrer .
of freedom of the chi-square statist'.

(a) 6
() 7
{c) 8
(djy 9

65. For testing a hypo =sic regarding the
location paran. *er of a normal popula-
tion consid.  th foliowing three tests

1
2. v test
3. Y leoxon's signed rank test

*Woat is the correct order of rheir
sfhciency 7

@y 1«23
by 1«3 <2
@ 2<3<|
(dy 3<2<1

P-DTQ-J-TUR - A

66. 5 girls and 7 boys are arrdﬁ:g:ed in a row
‘at random. Which of the following
values isfare inadmissible as the number
of runs ?

1. 4
2. 5
3.7
4. 12

Select the e...cco o swer using the
code given G o-low . '

fa)y ) _.'w
{*, 4 ~nl
> ?and 3

{3} I and 4

67. A new drug for reducing blood pressure
is being tested for its effectiveness.
(X1 1) (X2 %), (X, ¥,) are
the systolic blood pressures of » patients
before the start of the treatment and
after weatment for a period of one

. manth. Asseme that Dy =¥, -X; /=],
N SO . 1 are independent identi-
Ucally distributed  continuous random
variables  symmetricatly  disiributed
about zerc under the assumption that
the treatment had no effect. What is
the appropriate non-parametric test for
testing for the effectiveness of the drug ?

{a) Kolmogorov-Smirnov 1est -
(b) Wilcoxon signad rank test
{¢) Wald-Wolfowitz run 1est -

(d) Chi-square test




63. a? A Gwrfaar smur g it 2,

ar F=fafe F ¥ €8 T @ YT

R e o -

(a) log A

by log, (II]

(c) l{:l‘ge(lz)_

(1
(d) lﬂgf(?]

64. = Fr & o 5 s vt A

63.

@Wﬂ'ﬁrmaﬁmgﬁaﬁlﬁ
o aFaRE FTT ¥ S0ETEE o
ARAAT w5 -7t o 5 gar G
AT ¥ | TETATAY RO & AER
Tl Fit FT SRl AEIAT B &
7 aret B FE-m wfamter &Y @

femt wy § 7

{a}) 6
hn 7.
(¢ 8
(@ 9

U T a2 & s|meafd o1 7 & &
i qfewaqar o 3 v o Sefotaa

& wrEm 9T R AT

1. z’riqﬁw
2. fg-n e : |
308 = g w1 e
THET W T AT S FH T E 7
fa) 1<2<3
) L<3<2
(c) 2<3 <1
d) 3<2<l

27

66. 5 TIMRAT A 7 FFH Ag=IAT TF Tk
¥ watem e g &) Frafufea ¥ @
T | /& ATT TS i W T FTH
ey = B/ 7

1. 4

2.5
3.7

4. 12
ﬁ%ﬁqw@mgﬁwa'ﬂ%ﬁﬁ
T :

(z) e |

(b) FATA 4

: (cjl s

(Lt AT

L nUEN F F o % fm oo o

=T TRehT warferT & fere vy femm vy
B (X, 1) (X B heer s (X, ¥,)}n
Ofimt % IR T 89 @ Tga SR OF
g 7 o e & IIER F AE F g TH

A wmdulE D=y X, i=1,

p T TUUPURY I~ | S THENOT 3 arEie
& ITAR T A A T 1, 97 & i
grfiga: FfFa ody aueey 3 g9n
g X & | gt i warfaar F e
I F forg 9fE surafes W =
37 |

(a) FrATRE-{EeTT S

() Gaertwe fafga Frfe e

(¢) ATES-ERITER TR TErEoT

©(d) -t o

A - P-DTQ-J-TUB




68. In Wald’s SPRT, for H,: p = p, against
H :p=p, {>p,) regarding binomial
proportion, consider the following valves
of the OC function Lip):

I. L{Pﬂ.)

2. Lp)

s ofture)

2
What i3 the correct order of the values
of OC function ?
(a) 1<2=3
by 1 «3 <2
) 2«3 <1
fdy 2«1l <3

69. In a decision problem D={d), d;, d;},
@ =1{8,, 8, 63} and the risk functic.,
R(8, 4) 15 as given below :

'8, 97 103 107
6, 105 100 | 101
6, ot ol 98

Assume ths prw & trbution :

P{Ef- ﬁt; =L p[b =Bg}= 2P[ﬂ= 91]
Wh. . n thq hest and the worst decision
w'=s respectively (use Bayes princi-
y ey

(a) dy and d,

(b} &) and dy

{E) {'fz anct ﬁil

{d) These cannot be computed with the
given data

P-DTQ-J-TUB - A

70, Which one of the following statemnents
about a SPRT is mof correct ?

{a) In SPRT, the observadons are taken
one at a time and stopped when H,
is accepted or rejected

{b) The regions of accept ... = or rejec-
tion depend only .. (a ), the
strength of the tes

{c) The SPRT i< . mpls and suitable for
onc-sidé | altematives of the para-
meter ' :

(d) © SIRT, the sampling process
it. ~*.ates with probability one

Tin iys Xy X,y represent independent
random observations from the two
paratnetet normal distribution N[m, ﬂ'z]

_ 2%, Ax-xy
Let X=8l- g2l
h "

Which one of the following pairs is
not correctly matched 7

@ (X1 i {m=1)

) 287 ..2(1—-1—]0'2
"

(6) RXST e, mlr— 1)

() “X-+Sm1cr




68.

62,

s ¥ JETE GURHAT FGATE R
SPRT & G=+f & fav= wwrgaa & fawr §
Hyip=p T H, :p=p, (>p,) ¥ Feg
qirToT FE 5§ [P FFRE AIAART (OC)

e L(p) ¥ Fratafad #@F w© =R

$ifg
1. L{pg)
2. Lm)

HhH TGN (OC) FoT ¥ WAl F

T FT TR
(ay 1<«2«3
b} 1<«3<l
(c) 2<3 <1

) Z<1<3

Qﬁ?ﬁ“‘h’ qIEw H° D:-{cf]g-dg, dg,}:

'@-:{E'. Hz,ﬂj} Sﬁ—"\- Eﬂ{\-@# Fﬁﬁ

R(6, 4y 0 A Rar g &
o2 @ | b |~
8, 97 103 a2
8, 105 100 | 10
8, 101 I |l 98.

B U C A CR

. F{H = Bl}c 2)1“.: B

8,)=2P(6=6,)

FEEE % T 1, waq s Faw w7

T E A qmamm’mal;ﬁq)?

(@ o R dy

(b) 43K d,

© dy ¥R 4

(d)ﬁﬁ'gt{aﬁ%sﬁawaﬁmﬁér
ﬁﬁmwm%

™

70. Foafafag woa & § S OF, wgehe
* gfieRdT ST T (SPRT) & fawa 7

TERragi g ! _

(a) SIS FTEFAT HATT WA
(SPRT) # 997 ©% =X H % o
F0F forg o € W Aw A E
H, WIETR 41 $EE5K g 91 o

(b) TR AT apedihen &,y d
Tl (@, f) Wi=R w3

(c) sigHes rfaear 7| wWre
(SPRT) 4 % 1 efiy faeedy &
fog gz s TR &

) FTEE AfGEar s e
&R F, affEeT g w ofgsar |
% .4 AETE g

@ (X1 (m=1)

(D) 282 e, 2(1—1]{;2
13

(c) nXxst. min—-o’

) X485 i MO




72

73.

74.

(X, X,
distribution with pdf

x-3)
flx, o)=——e °
2

jermarrranen , X,;) be a sample from a

SO0

For the above family, which one of
the Tollowing is correel 7

il .
() ZIX.~3 is complete sufficient

i=]

siatiskic for o

LIS . . .

b} —XX; 'is -an unbiased estimator
L '
of ¢r

(¢} fi{x, o) dpes not belnng o one

parameter exponential family
{d) M.LE. of g does not exist

From a population of |1 units, SRSWOR
and SREWR samples cach of size 6 .o

drawn. Let FI and Fz be the corres son. -

g unbiased estimators of the po, ula-

tion mean. What is the be t 1. “iased
estimator of population n san

(1) (25, + ?2)

Let 7, be the probahiiity of inclusion of
the ith urit in the sample in 2 sample of
size n from a population of size N. For a
SRSWR procedure, what is the value

of &, 7

P-DT(Q-J-TUB - A

30

75,

T,

n[n—]}r

N{N —1)

. _M“
© 1-{Z=])

()

(b)

MNone of the abor

For a pdpulatiun bow n.:an and van-
ance are 25 M t = sariple mean is 23
and the degr e of nrewsion.is 99%, what
i3 the size o. the ample ?

(Give .
2508
(8) *z
B

71 45

(d) 41

A population consists of three strata with
sizes Ny = 150, N, = 100 and &, =200,
The standard deviations within the strata
are §, =6, Sy =5 and §; =4 while the
costs of sutnpling associated with the
threc strata are O, =C, = C,=1. A
sample of size 45 is 10 be allocated o
the three strata. Consider the foliowing
statements : o :

1. As per the proportionzal allocation,
the sizes of samples o be drawn

 from the threc strala are respee-
tivety 13, 10 and 20.

2. Ag'per the Neyman allocation, the
size of the sample from each
stratum is 15,

YWhich of the statcments given above
is/are correct 7

{a) 1 only

(b) 2 only

(¢} Bath 1and 2

(d) Neither 1 nor 2




73

74.

(@

{X G}=-2-E£

@ 3 |% - Ao Wl

=1l

2

iix,- ¢ FUF dA[HAT ATHAE &
M) '
f(x, o) TF 979G FXATARRT F T
e T #

o & sfusw gafEar aEds
MLE 75l g ®

11 THIEAT T UF TR F 65 aig0E
gfoa gfaerae fe3 (SRSWOR) #fT
e ggeea sfmaw afFemm wfeg
(SRSWR) wfaaf, g@® sy 6 %, forg
T E) =T R Y ¥, T ¥ Eﬂﬁ%ﬂ%ﬁ
mmﬁqﬁmﬁlmﬁwm
TN AT ATRe FT & 7

e}
(c}

AR 1S oo v Y e i 8 ST p
F u. ey #, et # pAf wE
7 =ty Fr gty &, €1 U g
argfers o offre afew
(SRSWR]FET%%%F%I{E =T R 1
7

x,) afaesf 2 o d@m A
o qTiEaT 94 B (pdf)
o b |

T  g»0%| _
SudTF FF ¥ fog, ﬁrmﬁ:r%aﬁ%aﬂw
T HE & 7

- 31

75.

{6,

N-1y"
{c) J{——N ]

(@ Ivdw F T Fr A

1 AR % AT S 9ERW g 25 ¢

afg gfemsf amem 23 & e a0 &Y
Sife 99% &, gt o mor &7

(fear & B 705 =17
2-575)
{u) 82
(by 4§
{c) 45
(1) £

AT Tygng =

T TR H AT N, = 150, Ny = 100 37K
Ny = 200 T T &R ¥ | T qw
e 5, =6, 5,=5 A 5y = 4 T 5=
T =R & weg g wo=m
C,=Cy=Cy=1 2| AWM 45 &% U&
afaest @1 @40 w1 & Faa s g

1. A Faee & o @
¥ fau e gfaewf & amma Fmn
5. 10 T 20§ |

2. A9F fgaT & e gfaesl e
WE T 15 &

Iofer ol A & S /¥ adt 2 /8 7
(a) FI ]

(b} ¥Fae 2

(c) 1 s 2 aFf

(dy TET) AR A2

‘A - P-DTQ-J-TUB




77. A stratified random sample of 20 stodents
15 to be selected from 4. celleges under

optimum allecation as per the following
details :

College Ny, Y

A - 50 -4
B 100 3
C 150 2

D 200 |

What will be the optimum sample size
from second college ?

{a) 4
(b} 5
(€} 6
{dy 7

. Let N, n and P, be respective’s the
population size, sample size an® ~or. la-
tion coefficient between th . rus of
units that are in the san e s ste natic
sample. What is the rela. . - ~fficiency of
systematic sampling _. vpa =d to simple
random sampling w70 t replacement
in cstimating popula. =~ mean ?

Ny 1
@ (52 s

‘t'i) i : FT) 1 .
VAT M+ (=10},

L ]
'y F‘i. ] {ﬂ 1} “w

N i .
d
@ (N—l]‘!—{n—‘l]#w 3 £

P;DTQ-I-TUB - A
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79. A population is divided into L strata with

80.

@

relative size w, and standard devia-
tion @, for the Ath statum, A=1, 2, 3,
cwwceenees, L. Independent simple randomn
with replacement samples are drawn from
each stratum and the population mean is
estimated- hy the customary estimator.
Assume that the cost of the survey iy

5 (cn o).

h=]
numbers and ry, is ‘L0 vmy le size for the
Ath stratum. For a, iven « sst, the variance
of the estima’ or 15 mu..mized when ny, is
chosen propo. iona o

1

where ¢ ’s (re . "ven positive

223
Wraﬂf; z

\ch A

If ¥ and X denote the sample' and popu-

~ lation mean respectively and R is the

ratio of population totals, then in simple
random sampling, bias of the ratio esti-

mator R is given by

fa). CGVLR—,_:EJ-
_..1_.
| {b) CUV[R:,_;‘.T) |
. X
{c) - Cov'(f";—ff) II
(d) ~{£?0v * EJ \—.‘.
T oo




77.

8.

Frafafta =R ® smenfa e Foa
& wET 4 Foranerdl & 20979 ST O ERE
argfeR fat = == fFar s @
oo Ny, Sy
A 50 4
B 100 3
' 150 2
D 200 1

A & &, 1 3T p,, HHEN GAiSE AR,
gftrasf saTe IR Al & 9 g &
4 TEEsy QTS € W TF B wEl
affzsl ¥ & | a@ly wo & aSmw ¥ e

33

79. UF WIE & p-F TR, A=\,

2, 3,
............ L, % g s s w, 3
ar7e fweT o, & A L =R H ariee
fm T &) udw W) ¥ Ry
ArgFeae Tiaearm afgg vfaesf fg e 2
M T =My GWnE ATEES ER
Arwtaa fear mar 2y wsAr fifem S

L .
T T =1 El(fﬁv’;:) R, T g ¥

e uarets wed § o p, h-F T H
aferst smre | R o =7 7 fim,
Ve o SELOT =9 T g & o

r,, FRERD AR AT ST & 7

{a) | —=

-,
~
= ]
[
=
S
Ak

Lot ¥ e X e gfast o gwfe

m%aﬁtkﬂ%ﬁﬁmaﬁqﬁ% ar

A - P.DTQ-J-TUB




81. The condition in which double sampling
method is more precise than taking a
simple random sample for the same cmt
is abtained as

r

deg

E)

(@ #°>

dre
le+en)

®) P>

2

© » }_%_cT
(c+e)2

{d} pz =d4pe’

B2. Consider the following linear functions

between four treatment effects :
. 4 +15 =214
2. 20— —14
3. h+ntn -3y
4. fy—tg '
Which one of the folowin st =me.itg
n respect of above is ne' cor ecr ;
(a)
()
(c)
(d)

. 2,3 and 4 are L. =20t contrasts
1, 3 and 4 ar. m wa 'y orthogonal
I and 2 are n ¢ or aogonal

2 and 3 re orthogonal

The 715 %A 1ABLE of two way lay-
ou’ wi 't tandom effect model is piven

bell w - “th some missing entries :
L 5V d f. 5.5
A 4 48
B 3 35
AXEB - 96 -
Error - _
Total 50 380

P-DTQ-)-TUB - A
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84.

"5,

What is the estimate -of _crﬁ; ?
{ay 0-2

(b) 0-5

fcy 2

(d) Nong of the above

For fixed effect model

}?‘J' =M+ T +.8! +E::f (=1, 2—,....., 1 and
F=0L 2, e 5 woat is the linear
unbiased estimat of + —74 7

(a) 3.-7%

® 3 -3,

{e) 7,

(d} -}]i - -}I_u-

Ziatch List 1 with List 1T and select the
comrect answer using the code given
below the Lists:

List I List II
A. Replication’ }. For validity of
is used estimate of error
B. Randomisa- = 2. For diminution
tion is used of error
C. Randomisa- 3. To achieve the
tion and lndﬂpendﬂncc of
replication error -
.o ae “‘SEC!‘ 4. To estimate the
~D. Replication experimental
and _Io_caf erTor.
contrgl are L
uzed "
. r.
. Code
A B C B
@ 4 3 2 1
® 3 4 1 2
(¢} 47 3 ! - i
@ 3 4 2 .1




31,

83,

. 82,

gﬁaﬂﬁﬂﬁ%&r gﬁﬁmﬁﬁrw
aftrzsf 6t smrar afie afgz St g, e 7
®Y T QU AT E 7

4o’
Y
[1+—]
P

b pz'} dee”
G T ler )

@ P>

dee”

) p°> :
{{T+c’]§

@y p’=dec’

T IR T & & Feafafad s
FeT o R i .

i, +iz—=2n -

2, 25 —it5— 1y

3.0 +ay+ry -3y

44—t
m%ﬁwirﬁwﬁrﬁﬁmﬁﬁ
HITET U GET @ T 7

{a) 1,2, 3 3% 4 399 faafa'g

by 1,3 I 4 TR Fifes 2

(). § 3R 2 ol e &

(@) 2 3R 3 wifeE ¥

R s foref - foea v
-ﬁﬁ%ﬂ'ﬂfg et %}W@ﬂ"@@

ofaff ¥ @ oAy,

- | e @i | oA |
N 4 48_ ]
B 3 | 36
A xR - 06
* T
AT 59 380

85.

G2y, T AIHT T & ?

(a) 02

(b} 03

() 2

(d) IEw T F = e

. T oy e |

Yy = RAT 4B ey, =12, 3R

F=1,2 o b H T T Ty

ﬁmmaﬁﬁ+w%’,

(a} ¥.-3, -

(b]'rir] _y

© 3,

@ F.-7.

A B H%gﬁ%;rﬁﬁ,q&ﬂ-{

THA ¢ Ty Ty gz A e ST R

SR N .

Gell &l 1

Amﬁi‘gﬁﬂ Iiﬁa;m
¥ o & F Fram ¥ Fr

B. Argfogefisor Ejﬁ'ﬁ-‘,ﬂaﬁ
it ¥ Ay ¥ fare

CJTI%%%E‘?{“T Sﬁﬁﬁﬁm
St gferta o w3 ¥
TR H AT B farr

D. afofa sl 4. T TR ¥

ermm fFEer ST % e
i & am &

EER
A B € D
(ay 4 3 9 ]
by ¥ 4 {2
(c} 4 3 1 2
(dy 3 4 2 1

A - P-DTQ-J-TUB




86. In planning of an experiment, it is seen

&7.

88.

that the fertility gradient wvares in

East-West direction. Then the blocks of -

RBD must be in the directian
{a) East-West
(b) Weast-Noith

(¢} South-North

.{d)} East-South ’

Consider the following stamements .

1. Latin Square Design is an extension
of Randomised Block Design by
grouping of units in (wo ways,

2. Latin Squate Design is a complete
ithree way layout.

3. Latin Square Design climinate s 1 ~
initial variability among the m. *s in

the orthogonal direcdon .

Which of the above <t temenss are
comrect 7

(a) 1,2 and 3
by land + nwv
{c) ' ad3 only

Y e ard 3 only

In a LSD with 5 treattnents the obser-
vation for 3rd meament in ?nd row and
4th ¢olumn is missing. From the available

.obscrvation R, =20, C4 =15, T, =15

and & = 101, What is the missing value ?

P-DTQ-J-TUR - A
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- 89,

90,

(ay 4
{hy 7
(c) $§
{dy 10
If 23 factorial experiment w' ™ factors N,

P and K was condacred i ‘our . Yocks of
size 2 each with die I rout

aen the wrfect of interaction ¥P s

| .
s E(-‘—B]—'BQ +B§ +B_¢}

i} 1
(b) 5 (=By+ By~ By + By)

1
(c) {8 +B—B;—By)

. 1 .
() ;;(B; — By + By — By)

I % independent effects are confounded
in a 27 factorial to have 2% hlocks of size
ar=k units, then whac is the number of
avtomatically confounded effects ?

@ 2k

by &7 —k—1

() 25—k -1
RO




86. U TART Y AT T ¥, 92 Far e &

87.

88.

o wfear-uguar -wfew e A
fafea 2t 81 a1 afwohga @9
afiTFeraT o @sF foa G & &
afw?

() - g -wiEA

(b} qﬁ%ﬁ—aﬂt

(¢) REmOT-gER

(d) qﬁ'—a”f“ﬁm.
freferfr ol R (e £
. sifEe =F st 21 A & sl

T ATTFOT Fch ATRIBSFIFT A
T U e 7 '

2. ¥ i afer o oml BT

T 2 | .
3. afET At ufiaerr vt ¥ o
e fomedt # sRbRc
e 57 e s ¢

v waAt B A AT A EE ) ¢

gy 1,2 32

) FeeT 1 T2

(c) FFa 13 73

{d) FT O W

G 5 e 4 T i o sl
oy vifer afte S s A et gwe
fera Grequr e & | Iver=T JeneTi & R, = 20,

Cy=15,T;=15 R G =101, T g0 519
LN

37

89,
K E OTH 99T WY 2 H YR @7 W

90.

(a) 4

by 7
{c} 8~

(d) 10

afE 23 AF-IWEAET FEET IEA N, P 3

=T
B, | B, | 8 | By
np nk o pomk noo|
| p | P

Fam =1 @ e, ara, 71 a=iafa
NP ST T Y

l

o .- By+ B+ By)

.4_\

] .
m}gkm+%—%+mr

{c) E{Bl + By ~ By — By}

A '
(d) E(BI — By + By— By)

afg s 2" Tl F rEsE @I &
o ww on Hg-wuTEET § & wEOH TEE
Hﬁﬁﬁﬁﬁ%, At e THRiE gAEt
=t e | & 7

(@) 2*-%
(b) k-1
ey 2Fek-1

)y K-k

A - P-DTQ-J-TUBR




o1,

92.

in a 23 factorial confounded experiment

arranged in 4 blocks cach of two plots

as -
B (1Y abe
B, ab, ¢
B, a4, bc
B,: b, «ac

Which of the following are cnnfm.;nded
effects ?

1. AB
2. BC
-3 AC
4. ABC

Sclect the correct answer using the
code given below :

(@} | and 2 only
() 12 and'3
(€} 1, 3and 4
(dy 2,3 and.4

In a [24. 22} exp:f_imr.:nt e ool
block is given by {(1) ab ¢ fab. 41, Ome
of the confounded effects i A5 Which
of the following a 2 t'.e otuer indepen-
dent confounded efy, ~re |
1. CO
2. BCC
32870
A8
S lect the correct answer using the
cowe given below :
fa) 1 and 3 ‘
(bY | and 4
{c) Zand 3
(d 1and?2

P-DTQ-J-TUB — A

93. 1f in a split plot design with two factors

94.

95,

A In main-plots and & in sub-plots at
levels of p and ¢ respectively having r
replications, a replication is discarded,
then the sob-plot error degrees of
freedom will be decreased by

@) rpq
by plg-1)-
¢y {p-Tg

(@ (r=Np H.-%

What is the nmunper of common treat-
ment . b.oween any two blocks of a
svman aric 3IBD with parameters v, b, r,
R

1]

‘a) &

b} r

(c) A

(d Nnne of the above

Which of the following are the initial

blocks of a BIBD with parameters
v=b=13 r=k=4 A =17

1. (1 24710
2. (1‘,'2 3 4)
3. (2356

4235 1)

S¢lecl the correct answer using the
code given below -

(2} | and 4
by | and 2

fc) 2 and 3

{d) 3 and 4




91,

TR 2 e T 4 T

By: (D), abe
' 11?2: ab, ¢
' Bq : a,  bc
: B, b, ac
£ qE FAEE 2% ag-waET gaE F
e S wRS esla e g 7
1. AB '
2. BC
3. AC
4. ABC

92,

A fou M g2 W wEE & @8 I
EIRLER

(a) FHAW 1 &2

(b) 1,2 R 3

(¢} 1,3 3R 4

{d) i.a T 4

@ (2%, 2%) wiw & Feww b
{(1} @b cd abed] T fear 2 wfm

A A T UEAB R FAfea T

§ o T FhiLd TAE &
I CD

2. BCD

3. ABCD

4. ABD
A
T

(a) 1 =3

W-:"W.@Wﬁﬂﬁﬁ

cc{b} 1 HIT 4
S ey 233 -

(dy 12072

39

93, afz &t IIEEY ¥ AT OF e sEe
afwererr § 507 ey Q@S § 39 A
I I7-9EE A STEM B FM WA

| p ¥R g W R SRR § U R
Ft frgma femy g, ot gu-u@e 3R &
aE= HE o & &% g7 Ay ?

{&) rpg

(b) plg-1)

(e} (p~1llg

Ady (r=Dp-ig-7y

94, wrgEl v, b, o, b1 T @HET BIBD F

gl 2F g=x 7. 5 % wdafTes Iu=ER
& e TR

(a). ~

¢y or

(e, A

(o ol # 7w A

05, SR v=b=13, r=k=4, A=1 T

(BIBD) ¥ Frafofan & & v & sy

HEw 7

1. (124 10)
2.(1234)
3. (2356

4 (235 11)

A9 fRu v 3= AT 9O S HE 9K
T -

(a} 184

hy 13R2

{cy 233

d 3174

A - P-DTQ-J-TUB




96, What is the sum of any row of ANN' 98, X,. XE; .......... . X, are random observa-
where N is a v x b incidence matrix of '

4 BIRD with parameters v &b, r, &, 4 7

tions from the two parameter family of

(a}. r notrnal distributions N(_m, 9'2).
{b) bk
{cy rk ) ) »
: R
{d) MNone df the above _ B ‘E':Xr . ._E{X!_ 3
' Let X == | g2 — i [ 7N
| - -1
Drections : : n 1

The following 4 (Four) items consist of two

statements. one labelled as the ‘Asseriion {A) _ 2 %52

and the other as ‘Reason (R)'. You are 1o ' - Assertion [A) : f‘=L)- ‘“;;'] s the
examine these statements carefully and select : :
the comrect answers to these items using the ' umyue UMVU esiimator
code given below : of m?.

Code »

(2) Both A and R are individually. true

_— 1 - .
i Tea .~ (RY - (X, 57 is sufficient for
and R is the correct explanation (R) [ ) . e

of & the two parameter family
.. - )
(M) Both A and R are individaally true N{m, Jz) and E(F}=m",
but R is not the correct explanatic - : .
of A
{c¢] A is true but R is false 99, Agzsertion (A) Wald's sequential proba-

bitity ratio st is 4 non-

(Y A s false but R s true :
: Parametric rest,

97. Let Xy, Xy X b 11 dopendent

q  bles sut» - Reason (R) : The boundary constants
randorn variables suc caat A and B do not depend

I on the form of the
P(Xﬂ = n}: .hlrxn = —..] =

“M’ underlying distributions.
: _ ] _
Py 0y =1 v | 100. Assertion (A} : The ratio estimator ig
' unbiascd i relation
0 - between  study and
CIX; auxiliary wvariahles is a
Acserdon {Aj @ j=1  converges to 0 in ' straight  line  through
. n ' - origin.
probability. :
Reason (R} : The sequence obeys the _ Reasen  (R) : The regression estimate
: weak law  of  large - s always more efficient
" numbers, ' than ratio estimate,

” . 1]
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96. NN 0 el 9fts T o ®n 8, 8
N WSt &, b, v &, A AT T EEiA
sy} mrwe atférerat (BIBD) 1 T v x b
AU 3R § 7
{a) r
(h) bk
{ey rk
{6 aﬁ?ﬁﬁﬁ#aﬁr

e :
AT 4 (9 TEAiEt ¥ 37 awnen €| 0F A
T (A) AAT I ET W (R) FET L
TyATST T IO% A 5 g0 FF T wwEar 8§
T
<
(a) A ¥ R AT @E &, IR R, A F
. HEY TR
() A e R 2T o8l §, W R, A &
uEr eTEERT WEi @
(c) A Tl &, 90 R 7eq 2
(d) A VA &, TR R Gl §

97. AT . X, Xy ¥ 0T T

it = & B

. P{Xﬂ = ”)-: e

FRU (R) ;3

41

99,

100,

T (A) :

T (A} :
FHEIT (R) :

FaT (A -

FEW (R) :

AfGdT LTI o
gE T AT EEE T

L EITEE N, o7 ) & e

(f,szj iy & ¥R

E(T) = m* |

FTe5 T TR T
T TLAT TF AT
THET 7

qfiE ™y e A T B
AT % =9 92 fdT 7
g

2 aft srome ol gemrE =4
¥ o Tag Hqa-fomg A
AT g BT LT ¢

GATHAT S AT ATehed
& i srfers w7 AT §

‘A - P-DTQ-J-TUR







