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1. Choose the correct answer from the
following : 1x5=5

(@) When all experimental units are
homogeneous, the most suitable design
for an experiment is

(i) CRD
(i) RBD
(iti) LSD

(iv) None of the above
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(b)

(c)

(d)
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Randomization is a Pprocess in which
the treatments are allocated to the

experimental units
(i) at the will of the investigator
(ii) in a sequence
(iii) with equal probability
(iv) None of the above
Latin square design controls
(i) two-way variation
(i) three-way variation
(iti) multi-way variation
(iv) no variation

A BIBD is said to be symmetrical, if
number of blocks =

(i) number of factors
(ii) number of treatments
(it) number of levels

(iv) number of degrees of freedom
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(€) In  22-factorial design, the total
treatment combinations are

(i) 2
(ii) 4
(iii) 6
(iv) None of the above
2. Answer the following in brief : 2x7=14

(@) What are the requirements of a good
experimental design?

(b) What purpose does replication serve in
experimental design?

(c) What are the drawbacks of a CRD?

(d) State the situation when the missing
plot technique arises.

(e) Define orthogonal contrast.

(/) Explain symmetrical and asymmetrical
factorial experiments.

(g) Distinguish between total confounding
and partial confounding.

3. (a) Give the statistical model and the
hypothesis to be tested in an RBD. Also
obtain the relative efficiency of an RBD
over CRD. 4+6=10
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(b)
4. (a)
(b)
5. fa)
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Or

What do you mean by a Latin square
design? Give the assumptions and
applications of an LSD. Discuss how
randomization is done in such a design.
Find the efficiency of this design in
comparison to an RBD.

1+3+2+4=10

Define Balanced Incomplete Block
Design (BIBD) and derive the equality
and inequality relations among its
parameters. 3+2+2+2=9

Or

(i) When is a Balanced Incomplete
Block Design (BIBD) called
symmetric? 3

(ii) Show that in a symmetric BIBD, any
two blocks have the same number A
of treatments in common. 4

(iii) Indicate when a BIBD becomes
resolvable and affine resolvable. 2

What is factorial experiment? A
complete 23-experiment is replicated in
r times. Describe the procedure for
testing the presence of different main
effects and interactions. 3+5=8
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: (b)
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6. (a)
|
; (b)
[
i
F
|
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Or

What ig treatment contrast? When are
WO such e contrastatiionid L to | be
orthogonal? Show that in an RBD,
€very block contrast is orthogonal to
€Very treatment contrast. Show that in
a 23—experiment, the main effects and
interaction  effects are mutually

orthogonal. 2+1+2+3=8

In a completely confounded design, the
information on the confounded effects
are totally lost. Explain how these
informations are recovered to some
extent with the help of a partially
confounded factorial design.

Or

Explain the principle of confounding in
design of experiments. Suppose we
have a 23-experiment with three factors
each at two levels. Suppose there are
three replicates each divided into
2 blocks, each block of 4 units. Show
how you will confound ABC, in the first
replication, AC in the second replica-
tion and BC in the third replication.
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1. Select the correct alternative from the given

options :

(@)

(b)
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ﬁi ,

In ANOVA, the sum of squares divided
by its degrees of freedom, gives the
corresponding

(i) variance
(ii) standard deviation
(iii) standard error

(iv) None of the above

Which of the following is true for a
Balanced Incomplete Block Design
(BIBD)? :

(i) br=vk,A(v-1)=r(k-1);b=v
(ii) bk=vr,A(v-1)=r(k-1);b=v
(iii) bk=vr,A(r-1)=v(k-1);b>v

(iv) br=vk,A(k-1)=r(v-1);b2v

( Continued )
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G 7)

(¢ In 22-factorial design, the total
treatment combinations are

(i) 2
(ii) 4
(iii) 6
(iv) None of the above
(d) Replication in an experiment means
(i) the number of blocks
(ii) the total number of treatments

(iti) the number of times a treatment
occurs in an experiment

(iv) None of the above

(e) 1f the interactions AB and BC are
confounded with incomplete block in a
2™ factorial experiment, then
automatically confounded effect is

(i) ABC
(ii) AC
(iti) A

(iv) C
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2. Answer any five from the following

questions in brief :

(@)

(b)

(d)

(e)

(g)

Explain the meaning of ‘analysis of
variance’ and give its uses. State the
basic assumptions in the analysis of
variance.

How is the principle of randomization
used in CRD?

Define BIBD. When is a BIBD said to be
symmetrical?

Prove that for a BIBD with parameters
Vo %0b,  kKiand: A.;

b>v+r-k

Explain symmetrical and asymmetrical
factorial experiments.

Differentiate between complete
confounding and partial confounding.

When do you call the partial
confounding as balanced and
unbalanced confounding?

3. Answer any three from the following

questions :

(@)
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Give the layout and analysis of a
completely randomized block design
and explain the situations when it is

used. Discuss its demerits. 6+2+2=10

{ Continued )
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(2 EXP!ain how the principles of
replication, randomization and local
control are used in randomized block
des:1g1-1, Obtain the formula for
€Stimating two missing values in an
RBD with P treatments and g blocks.

5+5=10

(¢) Explain the missing plot technique and

State the situation when it arises. Apply

the missing plot technique to the case

| when a plot of yield is missing in an
| RBD. 5+5=10

(d) Define main effect and interaction
in factorial experiments. A complete
23-experiment is replicated r times.
Describe the procedure for testing the

l . presence of different main effects and
interactions. 5+5=10

| (e) What is treatment contrast? When are
| two such contrasts said to be ortho-
gonal? Show that in a 23-experiment,
the main effects and interaction effects
are mutually orthogonal. How would
you obtain the SS (sums of square) due

to main effect or interaction effect in a
23-experiment? 3+3+4=10
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