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ENGLISH VERSION

Instructions :

(1) As per the instruction no. 1 of page no. 1.

(2) Figures to the right indicate full marks of the questions.

(3) Graph papers and statistical tables would be given on request.
(4) Simple calculator can be used.

1  Answer the following questions : 20
(1) State the aim of design of experiment.

(2) Define systematic sample mean. Is it an unbiased estimator
of the population mean ? State the reason.

(3) There are 1000 observations in a population. It's mean =
50, variance = 1024. If the co-efficient of the standard
deviation is 10%, then obtain the sample size.

(4) Explain the term, "Local control" in the design of experiment.
(5) State the assumtions of ANOVA.

(6) We would like to estimate the proportion P of a certain
diseases in a city of 5 lakhs of population. The estimator
of population proportion P is obtained by conducting

provisional survey as P =0.10. If the co-efficient of

deviation is 2% then obtain the sample size to estimate the
population proportion P.

(7) Define interaction with reference to 22-factorial design.

(8) One yield is missing in the following Latin square design.
Then estimate the missing yield :

A12 C19 BIO D8
C18 Bl2 D6 A?
B22 DlO AS C?
D12 A’I C27 B17
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(9) State the limitations of CRD.

(10) Explain the term randomness in the design of experiment.

2 (a) What is randomised block design ? Obtain the relative 8

efficiency of randomised block design with relative to
completely randomised design.

(b) Explain the statistical analysis of variance of the 8

completely rondomised design.

(c) Explain partial confounding in the factorial design 4
of experiment.
OR
2 (a) What is Latin square design ? Explain the method of 8

statistical analysis of variance of LSD.

(b) Explain the missing plot technique in RBD. 6
(c) Explain the fixe effect model and random effect model. 6
3 (a) Define main effects with reference to 22-factorial 8

experiment. Also explain the analysis of 22-factorial

design of experiment.
(b) Explain the missing plot technique in CRD. -

(c) What is confounding ? Discuss its type, construct the 7

23-factorial experiment with the factors A, B, C in two
levels of plots each in two replicates, such that AB is
confounded one replication and ABC is confounded in
the other replication.

OR

3 (a) Explain the analysis of variance for 23-factorial experiment. 8

Also explain the Yate's method to compute the sums of
various factorial effects in this factorial experiment.
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(b) Explain the method of statistical analysis of variance
of RBD.
(¢) Fill in the blanks in the following Latin square design :

Source of DF. Sum of | Mean Sum F
Variation Squares | of Squares
Between Raws - 90 - -
Between columns - - 40 -
Between Treatment | — 210 = -
Between Errors 6 - 15
Total 15 -

4 (a) For a simple random sampling without replacement,

S2
in usual notations, Prove that, v(y)=(1—-f)—.
n

(b) Derive the formula to estimate the sample size under

stratified random sampling with proportion allocation.

(c) Explain finite population correction factor, and precision

and efficiency of finite population.
OR
4 (a) For SRSWOR, in usual notations, prove that,
BRI N-n 1 =

cov(X,, yn) = —A;n—--]\,—:—l(xi =X =¥).

(b) Obtain the following results for the stratified random
sampling method :

1
N=n 2
— 2. Vi Si

N-n py

@ VOs)prop.=

g 1 L N o S2
(ii) v(ys,)=F[Z Nh(_é_”i)_h}
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(c) There are 400 files of 10000 records in a GST office. There 5
are 50 records collected in each file. By the help of two-
stage sampling method, 70 files are selected at random and
from each file 5 records are selected at random, without
replacement. For a certain attribute of a record, It is found

that Sb2 =350 and S‘% = 735, then calculate the standard

error of the sample mean.

S (a) When the population variance and the variance of the sample 6
mean, are known, then obtain the formula to estimate the
sample size.

(b) Explain the method for the estimation of sample size for 7
the proportion.
(c) When Sf,sy > §2, then show that the systematic sampling 7

lead to more precision compared to simple random sampling.

OR
S (a) Explain the estimation of proportion in the stratified 6
sampling.
(b) If fip.c. is ignored, in usual notations, prove that, 7

v(?st )opt. < v(f st ) prop. < v(f st )ran :

(c) A random sample of 300 students is taken from the population 4
of 3000 students of a university. It is observed that, out of
them, 150 students are having I-phone. Then estimate the no.
of students having I-phone in the university. Also, obtain the
standard error of it. Also, obtain 0.98 confidence limits for
the students having I-phone, in the university.

(d) A sample of families, is taken to estimate the average monthly 3
expenditure on diet. The estimator of S is obtained as
Rs. 15, from the previous survey. There are 2250 families
in a population. If the co-efficient of confidence is 0.95 with
acceptable error Rs. 5, then calculate the size of the sample.
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