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SECTION A .
(Research Methodology)
Sub-Section I

1.  While conducting experimental research, a researcher should control the
(1) Independent variables (2) Dependent variables

(83) No variables (4) Extraneous variables

2. Which one of the following is not a part of the basic principles of experimental

designs ?
(1) Replication (2) Randomization
(3) Local Control (4) Reduction

3.  One of the essential characteristics of research is
(1) Generalizability (2) Usability
(3) Objectivity (4) Replicability

4. A research problem is feasible only when
(1) it is researchable (2) itis new

(8) it has some utility (4) All of the above

5.  The longitudinal approach of research deals with
(1) Horizontal researches
(2) Long-term researches
(3) Short-term researches
(4) None of the above

6. What is the purpose of research ?
(1) To describe and explain a new phenomenon
(2) To verify what has already been established
(3) "To reject what has not yet been accepted as a fact
(4) All of the above

7.  Phenomenological Research is a
(1) Qualitative Research (2) Quantitative Research
(3) Trend Research (4) Descriptive Research
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10.

11.

12,

Arrange the following steps of research in the correct sequence :
(i) Identification of research problem
(i) Listing of research objectives

(iii) Collection of data

(iv) Methodology

(v) Data analysis

(vi) Results and discussion

(D (1), Gb), Gii), (iv), (v), (vi)

(2) ), (i), (iv), (ii), (v), (vi)

(3) (i), @), (iii), (iv), (v), (vi)

@ (i), (), @v), Gid), (v), (vi)

Which sampling technique will be most appropriate to draw a representative sample
of heterogeneous population ?

(1) Stratified (2) Quota
(3) Purposive ,, (4) Incidental

It is known that the amount of apple juice found in a 500 ml bottle is uniformly
distributed between 495 ml and 510 ml. What is the probability that a randomly
selected bottle of apple juice contains more than 500 ml of juice ?

(1) 0-333 - (2) 0-667
(3) 0-500 (4) 1-000

A distribution formed by all possible values of a statistic is called
(1) Binomial distribution

(2) Hypergeometric distribution

(3) Normal distribution

(4) Sampling distribution

If N is the size of the population and n is the size of the sample, then the sampling
fraction is

1 nN | (2) N°
(3) n/N , @ Nc,
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(3) n/N @ Nc,
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13.

14.

15.

16‘

17.

18.

Suppose a finite population contains 7 items and .3’are selected at random without
replacement. Then all possible samples will be

(1) 21 (2) 35
3) 14 ' 4) 7

Non-sampling errors can be reduced by
(1) Non-probability sampling

(2) Probability sampling

(3) Decreasing the sample size

(4) Increasing the sample size

If a researcher, wishing to draw a sample from sequentially numbered invoices, uses
a random starting point, then draws every 50" invoice, he/she has thus drawn a

sample.
(1) simple random (2) sequential
(3) stratified (4) systematic

An investor knows that his portfolio is equally likely to yield an annual return
anywhere in the interval [5%, 35%]. What is the probability that he will earn more
than 23% in the forthcoming year ? |

1) 072 (2) 083
(3) 040 4) 017

Sampling Frame is a term used for

(1) alist of random numbers

(2) alist of voters

(3) alist of sampling units of a population

(4) None of the above

A population consisting of the results of the conceptually repeated trials is known as
(1) hypothetical population

(2) Afinite population

(3) infinite population

(4) real population
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13.

14.

15.

16.

17.

18.
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19.

20.

21.

22,

23.

24,

Bag I contains 2 red and 1 black balls and bag II contains 3 red and 2 black balls.
Then the probability that a ball drawn from one of the bags is red, is

19 g9 21
(L) 30 , v @ 30
11 9
@ % : @ %

Five men out of 100 and 25 women out of 1000 are colour-blind. A colour-blind person
is chosen at random. What is the probability that the person is a male ? (Assume
males and females are in equal numbers)

(1) (2)

3 4)

WIN W
W N

A fair coin is tossed 4 times. What is the probability of getting more heads than tails ?

5 11
(1) 6 (2) T

7 9
(3) E 4) E

If X is binomially distributed with n = 6 such that P(X = 2) = 9P(X = 4), then E(X) is

(1 2)

oo win

(3) (4)

A random sample of 25 units from an infinite population with standard deviation
10 results into a total score of 500. Then the sample mean is

(1) 25 (2) 50
(3) 20 : 4) 18

In the formula for the confidence interval, Zy/o is part of the formula. What does the
subscript o/2 refer to ?

(1) The area in the lower tail or upper tail of the sainpling distribution of the
sample mean ‘

(2) The level of significance
(3)  The probability that the confidence interval will contain the population mean

(4) The probability that the confidence interval will not contain the population
mean , :
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20.
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25. What value of Z would you use to calculate the 99% confidence interval for a
population mean, given that you know the population standard deviation, the sample
size and the sample mean of your sample ?

(1) 196 (2) 258
3) 0-84 (4) 128

26. Suppose that a random sample of 50 bottles of a particular brand of cough medicine is

| selected and the alcohol content of each bottle measured. The sample mean of the

alcohol content is 8-:6 ml with a population standard deviation of 3:06 ml. Calculate an

approximate 99% confidence interval for the true mean alcohol content for the
population of all bottles of the brand under study.

(1) (7-55,9-65) ’ (2) (815,10-25)
3 (749,971 ' (4) (7-43,9-77)

27. Which one of the following p-values will lead us to reject the null hypothesis if the
level of significance of the test is 5% ?
(1) 015 (2) 010
(3) 0025 (4) 020

28. A test of hypothesis is conducted to test whether the mean age (in years) of clients at
a certain health spa is equal to 25 or not. It is known that the population standard

deviation of clients at the spa is 10. Thirty-six clients are randomly selected, and their
ages are recorded, with the sample mean age being 27-8 years. What is the value of

the test statistic ?
(1) Z=168 (2) t=1-68
3) Z=2-88 . 4) t=288

29. Following are the ages of 15 people interviewed at a shopping centre :

12, 14, 15, 18, 19, 21, 21, 31, 32, 46, 53, 56, 57, 58, 59
What is the sum of the median and the mode ?

(1) 50 ‘ (2) 64
(3) 52 ' 4) 51

30. If a random sample of size 2 is drawn from the population 11, 13, 15, 17, 19, then the
standard error of sample mean is

1 2 (2)

N | = EIIH

3) 2 v (4)
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25.

- 26.

27.

28.

29.

30.
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1 196 2 258
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3) (749,971 4) (7-43,977)

ﬁmﬁﬁaap-qﬁﬁﬁﬁﬁ?é%mﬁrmmﬁ#qﬁwmaﬁa@ﬁw%mm%ﬁ,
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D 015 2 010
3) 0025 4 020
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fore w afteheamr-ademor 3 STt & | 98 1a @ fo6 w1 ® o1 A et 1 anf A
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31.

32.

33.

34.

35.

For a negatively skewed distribution with a single mode
(1) Mean = Median = Mode
(2) Mean < Median < Mode
(3) Mean > Median > Mode

(4) Mean = Median, but one is unable to tell where the Mode would lie

If 5 is subtracted from each of the values 12, 15, 20, 25, 30, then the standard
deviation

(1) will be increased 5 times
(2) will be increased /5 times
(38) will be decreased 5 times

(4) will remain unchanged

You have been given a two-variable data set with the following calculations :

Yx = 496, T x2 = 37306, Ty = 508, Y y2 = 39352, 2xy = 38309 and n = 10.

The covariance between x and y is given by

(1) 3830:90
@) -1311-22
(3) 181122
4) 635058

The data taken from the publication ‘Agricultural Situation in India’ will be
considered as

(1) Primary data

(2) Secondary data

(3) Both (a) and (b) above

(4) Neither Primary nor Secondary data

A train arrives at a station every 20 minutes. What is the probability that a person
arriving at the station will have to wait less than half an hour for the next train ?

(1) 0-872 , (2) 0237
(3) 0-500 (4) 1-000
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31.

32.

33.

34.

35.

T FgTH AT FONeA forwm wed & forg g

() Wea = WS = g

(2) WA < WEAFHT < T{AH

(3) WTEA > HIfEH > ETH

4) w:uﬁwﬁm%qﬁwwﬁwﬂff@am

afe wEl 12, 15, 20, 25, 30ﬁﬁmmﬁ5mw% qE 441 " e fise
e e @

(1) 53?13315311#" |

(2) 5.7 91 g &M

(3) 5T %H BT

(4) i@l @m

TR Frffaa aftepem! aten Q-1 1 Srfehet g fomm mn R -

Y x =496, ¥ x2=37306, ¥ y=508, ¥ y2=39352, ¥ xy = 38309 3R n = 10.

(1) 3830-90
(2) -1311-22

-+ (3) 1311-22

(4) 6350-58

Ul Rrgeem o 3fear geas @ forn o axfegt wT S
(1) waftes srfwe

(2) o s

@) (1) 3 (2) 3t

(4) amermaﬂwaﬁrﬁwam

Th R R 20 e 3 o I It | sEeht o it @ 6 e g A
gtk 1 ITA et & fore ome = | ww weften R Bl 2

(1) 0872 " (2) 0237
(3) 0500 ' (4) 1-000
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36.

317.

38.

Sub-Section II

Suppose you are incharge of conducting the socio-economic survey of School Bus
Drivers in a city. Prepare a suitable questionnaire in this connection. (At least
10 questions).

What is Research Design ? Describe various characteristics of a research design.

A sampler proposes to take a stratified random sample. He/she expects that his/her
field costs will be of the form ¥ c;n;. His’her advance estimate of relevant quantities
for the two strata are as follows :

Stratum Wi Si Ci
1 04 10 T4
2 0-6 20 g9

Then

(i) Find the values of 21 and 22 that minimise the total cost for a given value of
n n
V(y)-
(i) Find the sample size required under this optimum allocation to make V( ¥) =1

(iii) How mﬁch will the total field cost be ?

Ph.D.STAT 14
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SECTION B
(Statistics)
Sub-Section I

39. A random sample of size one is drawn from a population with flx, 8) = Be_ex; x>0,
and is used to test Hy: 6 =1 v/s H; : 0 = 2. If x > 1 is the critical region, then the value

of (a, B) is » ’
(1) 62 e 2 [¢h1-¢7
@ [ e @ -ele?

40. The regularity conditions for Cramer-Rao inequality do not hold when f(x, 0) is
(1) N(@0, 6% ' (2) Binomial (10, 6)
(3) Poisson (8) (4) U(0,0)

41. IfXis a Poisson variate with parameter 6, then (- 3)* is an unbiased estimator of
1 @° | 2 &%
3) & 30 . 4) e 40

42. Let X4, Xy, ..., Xg be a random sample from N(u, 02) and _
T = KI(X; - Xp)? + (X3 — X)? + (X5 — Xg)?] be an unbiased estimator of o2,

Then the value of K is
. 1
1 1 2) =
(1) (2) 2
1 1
3) = 4) =
3) 4) 5

n

43. Let Xj, Xy, ..., X, be a random sample from B(1, 0). If T = E X;, then an

‘unbiased estimator of 62 is i=1
_ - 2
1 T(T-1) 2 T
nn-1) (n- 1)2
_ 2
@ II-D w T
n“ -1 n
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Hy: 6 =13 908w H, : 0 = 2% foeg w&m feman sman @ 1 3R x > 1 ifves &9 @, @@

(t, B) T W 8 |
o el @ [L1-e7
@ [ e - @ [-¢le?
10, FR orfr 3 Praftean s w1 SR 7€ 8, 99 fx, 0) B
(1) N0, 6% @ fgwg 10, 0)
(3) i (6) v 4) U, 6)

41, IR X Y= 6 TTE @ W R, @ (- 3)% Rraent SHRMG hel® B 2
@ & | @ &%
3) &% (4) &%

42. T E X, X, .., X; T AGFo0H Sfeed NGy, o2) & frar € @
T =KX, -Xp)? + X3 - X )? + X - X)?], o Tl IFARFT ATHTH 8 |

a9 K1 99 g
o 1
(1) | 1 | 2) >
1 1
3) 1 4) E

n

43.'miﬁ:x1, Xy, ..., X, T Agfess wiied B(1, 0) @ @ l»aﬁ'r: ZXi,?Fq’ 02 =i

i=1
T -1) T2
1 ) 2) .
@ n(n-1) : ( ) (n—l)z
T(T - 1) 2
(3) , v 4 -
n?-1 n?
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44.

45.

46'

47'

Let A" be the MLE of A based on n observations from f(x, 1) = ke‘kx; A>0,x>0.
Then E (ij will be
A’*

(D @2

>

3) r+1 (4) 1+%

Let X; and X, be iid Poisson (1) variates. Then a sufficient statistic for 1 is
1 X;+X, (2) X;+2X,

(3) X;+3%, » 4) 3X;+Xy

A population is divided into two strata such that N; = 300, Ny = 200, S; = 2, Sy =3. If

a random sample of size 24 is to be allocated by Neyman allocation, then the strata
sizes are

1) (10, 14) T (@) (14, 10)
3) 13,11 4) 12,12

Which one of the following defines an unbiased estimator of o in SRSWR, given that
the sample measurements are Y, Yo, ..., Y., whose meanis Y ?

n
@ 1Z(Yi_?)2
n
i=1
n
(ii) f-l——Z(Yi—Yﬁ
n-1
i=1

Select the correct answer using the codes given below :
(1) () and Gii) only (2) (ii) and (iii) only

(3) (1) only (4) (i) only
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44. T % fix, M) = Ae™%5 A >0, x>0 T n IFU W €W A H MLE A AW T,

=[] o
A
1
e 2
1) x 2) A
| 1
" 3) A+1 @ 1+

45. W AR X, 3R X, iid S o) E, 9 4 R vt wRigg @
1 X;+X, ‘ (2 X;+2X,

3) X+ 3%, | @ 3% +X,

46. TF wAfR H q wli § fawilm e man smfs N, = 300, N, =200, 8, =2,8,=3% |
It I 24 I WG wiiew W 3 Frae g fiaa fr ey, @ e g
1) (10,14) @ (14,10)

(3) (13,11) . 4) 12,12)

47. SRSWRH o2 ¥ srafirma st 1 FreaferRed 3 & e sfoni e 2, ke R
e fe et aw Y, v, ., Y ERmm e Y 22

n

@ 1L Z(Yi _9)2
n

i=1
(i) LZ(Yi-Y)z
n-1
i=1
Gi) Y
9 R T ISt 1 SR S g e SR g
(1) had (i) N (i) . (2) Had (ii) 3N (iii)

@) wad @) 4) Fa9 (i)
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48.

49,

50.

51.

52.

If the probability density function of X is f(x) = e ™™; x > 0, then the probability density
function of Y = +vX is

1 eV @ ye ¥

2 2
(3) 2ye™” 4) y2e7V

If f(x) and F(x) are respectively the density and distribution functions, the conditional
probability density function g(X|X > a) is

f(x) F(x)
(D @ (2) | E
f(x) Fx)
® 1-F(a) @ 1-F(a)

If the moment generating function of X is (1 - t)_l, what is the variance of X ?

1 o (2 1

3) 2 . (4) o

The distribution function of a random variable X is

(1—%), if x>3
F(x) = X

0 , otherwise

Then P[X > 5| X > 4] will be

16 9
1) — 2) 2L
(1) %5 (2) %5
9 9
3 — 4 =
(3) 16 (4) 12
Let flx,y)=2; 0 <x<y<1, then the conditional mean of X, given Y=y is
1 y
1) — 2) <
(1) 2y _( ) 9
3 vy 4) 2y
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48.

49.

50.

51.

52.

3) oy Y @) yZe¥

Ife X &1 Wiiehar ¥ed e f(x) = 7 x> 0, Y = +J/X i TRl T B

@ eV @ ye

2

qﬁﬂx)@tF(x)W:anﬂIWWiﬂaﬂﬁ?mHﬁWWW

gX|X> a)

f(x) : N Fx)
L F(a) | (2)A f(a)
3) f(x) @ F(x)

1-F@) 1-F(a)

R X H Tt S B (1— t 1 &, q8 X 1 a0 H1 8 ?

(1 0 @2 1
3) 2 4) o
fpeft agfee = X T 5t B
9
1-— =
F(X):[ x2)>qﬁX>3
0 , Il
2 | qEPX >5|X > 4] 2t
16 9
(D o5 (2) 25
9 9 -
® 5 @

W fx, y)=2; 0<x<y<l, aaY=yﬁqﬁﬁmX;¢rqsrﬁéamw%

1

(1 5}'

@ X
@ 3

3 vy (4) 2y
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53.

54.

55.

56.

57.

Match List I with List IT and select the correct answer :

List I List IT
I. Mean of lognormal distribution - a. Xhas lognormal distribution
II.  Distribution of the students t2 b.  Exponential distribution
III. The distribution is memoryless c.  F-distribution
2
b
IV. Log X has normal distribution d. e
I I 111 v
1) b c d a
2 d a b ¢
3 b a d c
4 d c b a

Ina 23-factorial experiment with r blocks, the degrees of freedom for error is

(1) r-1 2) Tr+1
3) Tr-1 ' @) 7r-1)
For testing the goodness of fit, we use
(1) x2-test (2) t-test
(3) Sign test (4) F-test
Which one of the following is not a non-parametric test ?
(1) Median test (2) Run test
(3) Sign test (4) t-test

For a continubus random variable X with pdf F(x) and cdf F(x), read the following
statements :
(1) Fx)=PX<x)

(i) % £(x) = F(x)
(i) Pla<X<h)=Fyb)- Fa)

Then which one of the following holds ?

(1)  Only () is correct

(2) Only (i) and (ii) are correct

(38) Only (i) and (iii) are correct

(4)  All the statements (i), (ii) and (iii) are correct
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53. e 1 e 11 e oiv w S e -

g1 gl
I. R SEMETE §e T Hey | a. X AN JEH 27 8
II. Reet®?®Hided b. ST W
III. & Wi A9 areT & c. Fs&A
B
IV. LogX®I AT §HAE = d e
I I m v
1 b c d a.
2 d a b c
@ b a d ¢
(4) d c b a
54. r TSl A T 23-9g-IIGEE i § 3R A T B
®» r-1 | @ Tr+l
3 Tr-1 @ -1
55. 3TESH-gQaT & weor & forg, 70 W & &
Q) yZ-adEo 2 g
(3) Tu® (Sign)-adiemor (4) F-gdgor
56. fr=fafga & @ S w=lers e 737 § 2
1) et @ e
3 fu (Sign)-wdgm - 4) t-deg | |
57. Toreht waa agfess X & forw, REsr pdf Fx) 3l cdf Fx) 8, Frafifea st =t
ufeu

() F®=PX<x)
(i) % £(x) = Fx)
iii) P(a <X <b)=Fy(b) - Fy(a)

a« Fr=fafiea & @ A Qe gar & 2

(1) ad () wdl B |

(2) e (i) 3R (i) T &

(3) Fad (i) 3R (iii) T &

4) (), (i) 3N (iii) Tt Hu G &
Ph.D.STAT 23



58. Read the following statements :
(i) The probability generating function P,(t) exists only for discrete random

variables X. .
(i) The moment generating function M,(t) exists for all values of t.

Then which one of the following holds ?

(1)  Only statement (i) is correct

(2) Only statement (ii) is correct

(3) ‘Both statements (i) and (ii) are correct

(4) Both statements (i) and (ii) are wrong

59. In large samples with simple random sampling, the ratio estimator has smaller

A —
variances than the estimator Y = NY, if the correlation coefficient p between X and

Yis
1 CV(Y) 1 CV(X)
1 A AL = =2
D P=v® @ = oV
1 CV(X) 1 CV(X)
@) PV @ P> vy

60. Read the following statements :
(i) The Latin Square Design (LSD) is a complete three-way layout.

(i) For a latin square of order P, there can be at most (P — 1) orthogonal latin
squares. '

Then which one of the following holds ?

(1) Only stateinent (i) is correct

(2) Only statement (ii) is correct

(3) Both statements (i) and (ii) are correct

(4) Both statements (i) and (ii) are wrong

61. Let X1, Xy, ..., X, be arandom sample from
fix, 0) = ¢”1*~°l; x> 9 > 0. Then the MLE for 8 is

n

(1) Z X; : (2) min Xy, ..., X,)
i=1 v .
(3) max Xy, ..., X,) (4) median of Xy, Xy, ..., X,
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58. ﬁmﬁr@amaﬁwﬁq
() STRrhaT Sk Ber P(t) et ArHad Agien 1 X ¥ e e g @ |
(i) ST B M (1), t% ft 7l % fore foremma & 2 |
% P # & H-a1 T 8N 2 2 |
(1) e & () T B
2) HIA U (i) TE B
@ )3 Gi) Nt o
@ ()3 (i) A FHuA T §

59. mmmmwwmﬁﬁ'mwmmm
Y=NY & %0 g1 8, aR X 3l v ¥ = wgeay o (o) A

1cvey) . 1 CV(X)
D P=ovx @ e=sevD

10VE) 1CVX)
@ P<sevem ‘ @ P> vy

60. Pirfiien Het 1 IR -
() fA o srfirkey (LSD) w oof 1 et (Frar) sififamma 2
(i1) aﬁﬁP%@%ﬁHﬁ%%ﬁ?ﬁfﬁﬁﬂ(P 1)aﬁ$ﬁﬁqaﬁ€fmél

aaﬁn%%aﬁﬁaﬂqmm‘@m%?
(1) *ad S () e}

@ ¥ FH (i) 98 B

3) () IR (i) I T T &

@ (i)sﬂuii)aﬁwm%

61. T AT Xy, X,, ..., X, fix,0) =e ~lx- 9',x>9>0 ﬁﬁqma@%&wﬁ@f%la’re
% fot MLE ?

(1) in (2) =W Xy, .., X,)
i=1 v
@) AR (X, ..., Xp) @) Xy,X,, ..., X, St urfeden
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62.

63.

65.

66.

67.

The Cramer-Rao lower bound to the variance of an unbiased estimator of 0 based on

the sample of size n from f(x, 6) = % e */% ¥>0,0>0 is
2
o & @ 3
n n
0 | 92
3 —= : 4) 2
e (4) ™

The 95% confidence interval for Poisson parameter A based on a large sample of size n
is

% 2196 X % + 106 /X
(1) X +£196 — (2) X +196 =2
Jn Jn
@ X+192X (4) None of the above
‘ n

If the p-component vector Y is distributed according to Np(O, T ), T is non-singular,
then Y'T™1Y is distributed as

@t @ 2
(3) Gamma (p) 4) Fip

In multivariate normal distribution, if X,= (X, X®, then

-1 -1

(1) 211 - 212 222 221 (2) 222 - 212 221 221
-1 -1

(3) 222 - 221 211 212 4) 211 - 221 le ‘212

The number of common treatments between any two blocks of a symmetric BIBD with
parameters v, b, r, k and A-is

1) k - (2) v
3 A 4 r

Let a p x 1 vector X~ N, (p, Y)andlet Cbeaqxp non-singular matrix of rank q.
Then the distribution of Y = CX is

(1) Ny(Cy, CZC) (2) Ny(Cy, CZC)

(3) Ny(Cu, C'ZC) (4) Ny(Cp, C'Z0)
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62.

63.

65.

66.

67.

flx, ) = %e-"/"; x>0,0>00 8 felwmu n aﬂw%wﬁaﬂamm&rﬁaé%mﬁm
TSR & TTT SR e ey &

' 2
a & | @ 2
n n
) ' . 02

mﬁm%mx%mwmn%mmm%%mm

) % eros X % 2106 VX
1) X +196 = 2) X +196 XX
(1) Ny (2) 7a
(3) ii1~96§ 4) 9w q B T

ﬂﬁY@p-‘ﬂﬁHﬁﬂ%ﬁmﬁdﬁN}xO,T)%,@Y’T'IY%H%W?QH%
(STt T @ ogeshuofta 2) 2

@t @ 92

(3) T (p) @ F,

CUID TS D i @ Zgp-Ti5 55 Ty

1

(3) Zgp-3p T .

11 212 CORD YR 211 212

T Tt dgfera et wves afirbed, @ W=w v, b, r, k9 A F, 3 Rt @ @ueE
& " s Sl ) e dnf

D k. | @ v
@ r @ r

AH R 6 px 1HRT X~ Ny (4, ) 3 C T g x p, q B F1 syermi s
8 199 Y = CX & s g - '

(1) Ny(Cp, CEC) (2) Ny(Cp, CZC)

(3) Ny(Cp, C'ZO) (4) Ny(Cp, C’EC)
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68.

69.

70.

71.

73.

The North-West corner rule is used to find

(1) Initial feasible solution (2) Optimal solution

(3) Unbounded solution (4) Finite optimal solution

The variables not required in Dual simplex method are

(1) Slack variables (2) Surplus variables
(3) Artificial variables (4) All of the above

The variance of regression estimate, if regression of Y on X is perfectly linear, is

1 o 2 1
(3) Lies between 0 and 1 (4) o

If three factors A, B, C each are at two levels, it constitutes

(1) RBD with 3 treatments and 2 replications
(2) 32 factorial experiment

(3) 23 factorial experiment

(4) 2 x 3 factorial experiment

Find the values of X, Y and Z respectively in the following two-way ANOVA table :

Source of d.f. S.S. Variance
variation Ratio
Treatments X 360 Z
Varieties Y 80 4
Error - 32 160
Total 44 600
Which one of the following is correct ?
1) 4,8,9 (2) 8,4,9
3) 9,3,8 4) 8,4,8
Let the variance-covariance matrix be given by
1 0 - 1
2
=10 1 0
1
-= 0 1
2
Then the values of R;.93 and rq3.9 are respectively
3 1 31
Q1 —-,-= 2) —,=
) 4" 2 @ 4 2
1 1 1 1
3) —,-o 4 -2
(3) 2’3 (4) 2’3
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68. Trafofad § & frwst W+ & forg AidAw SRR Frm 1 SN far ST & 2

(1) YR goa & - (2) INAH TR
(3) - Iuftag g (4) itfE geau &

69. I = Roht St 8 e faftr o 787 & B, & |
(1) AT =/ (2 U W
- (3) FhWM W (4) IFgw e

70. IR X T Y 1 THIHAV Qiaan ek &, @ THHA SAheAF HT TGO B
(1) o @) 1
(3) 03R 1% A%y 4)

71. IR 7 FWE A, B, C 7 &) gl 4 ¥, 99 Ig szawen gt
(1) RBD o7 399K qu 2 wiisfa & @y |
(2) 32 Ul yEm
(3) 23 A S
(4) 2 x 3 HATME FANT

72. fi= fganr ANOVA @moft 3 X, Y, Z % o s &

T K A | @ HIE | T B AR | 0T ST
TSR X 360 zZ
fore Y - 80 4
Ife 32 160
o 44 600
R Ty B g o
(1) 4,8,9 ’ | (2) 8,4,9
3) 9,38 4) 8,4,8
73. UH SR SERor-AEyEr reyg feun wn &
| 1 o -1
2
T={0 1 o0
_l 0 1
2 _
T Ry.pq 3R 115, % T SHE: E
3 1 31
1 1 1 1
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Sub-Section I1

74. Derive the mean square error of sample mean under Ratio method of estimation. In
which condition is it better than simple random sampling ?

75. Find the moment generatihg function (MGF) of Gamma distribution with parameters
(o, B). Also find its mean and variance.

76. Write the Cramer-Rao inequality. If Xy, Xo, ..., X, is a random sample taken from

f(x,G):%e""/e 1x<0<0,0>0,

then show that X is a minimum variance bound estimator of 6 and has variance 0%/n.
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YU 11

4. AT R e fof F orrla wiee wmer A wer ot 3R ogem D | frg
- uifeufa # 98 T Ao giey R @ Sem a2 0

5. Tl (o, B) AR T 6 1 M I FoH (MGF) ¥id IR | 569 wied 3l g5y

it 7 Hif |
76. HWTE @i gy Wﬁ@?@%aw%aﬁxl,XZ, X,
flx, 6) = %e-x/" }X<0<,0>0
ﬁz%gm%,'aaﬁ'@sq% i,émwmmm%wmm
6%n 3 | | |
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