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INSTRUCTIONS: Answer questionne and any othetwo questions

QUESTION ONE (30 MARKYS)

a) Explain the following terms as used in design amalysis of experiments (6 marks)
i Treatment
il. Sampling unit
iii. Local control

2T

2
b) Show that for a completely randomised desiBAVIS, . men) = 0~ + 1 : il (5 marks)

c) Giving relevant examples, explain the types of ni®dedesign and analysis of

experiments (5 marks)

d) Determine the missing value in the table below

Treatite Total

A(24.2) B(16.7) C(35.7) D(31.4) 108.0
Treatments | D(29.9) A(13.8) B(8.4) C(11.3) 63.4
C(15.8) D(12.9) AQ) B(12.0) 40.7

B(10.6) C(40.2) D(28.5) A(26.2) 105.5
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e)

f)

Total 80.5 83.6 72.6 80.9 317.6

The data below refer to the amount of sugar contepércentage per plot produced

for four different levels of an assigned interventconcentration

concentratior Content (%) Total
0.25 59.7 53.5 56.9 63.3 58.8 292.2
0.50 55.2 59.1 52.8 54.5 221.6
0.75 51.7 48.8 53.9 49.0 203.4
0.90 44.6 48.5 41.0 47.3 46.1 227.5
944.7

Is there any significant difference between therwgntion concentration on the sugar

content? Takea = 5%) (5 marks)

Distinguish between a factor and level as useddtofial experiments (4 marks)

QUESTION TWO (20 MARKS)

a)

b)

Using illustrations, distinguish between a compietandomised design and

randomised complete block design (3 marks)

Giving reasons, explain why an unbalanced completgidomised design may not be

chosen in favour of a balanced completely randothissign (4 marks)

In the study'An evaluation of the Removal Method for EstimatBenthic

Populations and Diversitgonducted by the school of Agriculture at Meru \risity

of science and Technology in Nkomo ward in 2018ifferent sampling procedures
were used to determine the species count. Twentples were selected at random
and each of the 5 sampling procedures were repdédtates. The species counts were

recorded as follows:

Sampling Procedure

Depletion Modified Hess | Surber  Substrate Remoy#licknet
Kicknet
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85 75 31 43 17
55 45 20 21 10
40 35 9 15 8

77 67 37 27 15

i. Is there a significant difference in the averagec&gs count for the

different sampling procedures? Use a 0.05 levslgfificance
(7 marks)

il. Use Duncan’s multiple-range test wigh= 005to find which sampling

procedures differ (6 marks)

QUESTION THREE (20 MARKY)

a) Write down and explain the statistical model feaadomised complete block design
(3 marks)
b) Show that the error sum of squares in a randontsatplete block design is given by
t b )
b t zy’ 2 Y]
SSE= % ry; -2 —-——+CT (4 marks)
j=1i=1 b t
c) The following data are percents of foreign addgiveeasured by 5 analysts for 3
similar brands of strawberry jam,A,B and C
B.7 Cis B2s A1z Cs1
Css Aie A2z Bi1g Azo
Ass Bs.2 Ce.4 Ca Bis

Perform the analysis of variance and test the Ingsi$, at the 0.05 level of
significance, that

i. There is no difference in the percents of foreiddives due to different

(7 marks)
il. The percent of foreign additives is the same b8 &rands of jam (6 marks)

analyst
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QUESTION FOUR (20 MARKYS)

a)

b)

c)

Explain the advancement in Graeco Latin squaregdesier a latin square design as
used in design and analysis of experiments qrks)
Explain any three merits of a Latin square design (3 marks)

The mathematics department of Meru University agéBece and Technology wishes to
evaluate the teaching capabilities of 4 profesdarerder to eliminate any effects due
to different courses and different times of the,dawas decided to conduct an
experiment using a Latin square design in whichelters A,B,C and D represent the
four different professors. Each professor tauglet gection of four different courses
scheduled at each of four different times durirggdhy. The data in the following

table show the grades assigned by these professtbésstudents of approximately

equal ability
Time Course
period| Algebra Geometry Statistics | Calculus
1 Ags B Ce3 Do7
2 Bo1 Cs2 Dso Ags
3 GCso Do A7z Bso
4 Drs Aog1 Brs Ces

Using a 0.05 level of significance, test the hypsts that;
i. Ho: there is no difference in the grades due to diffetime periods(5 marks)
il H%: the courses are of equal difficulty (4 marks)

iii. H%: different professors have no effect on the grades (4 marks)

QUESTION FIVE (20 MARKYS)

a)
b)

Explain three advantages of factorial experiments (3 marks)
Suppose factor P hadevels,Q hasq levels and factoR hasr levels such that the
factors are run in a randomised complete blockgmesirite down the statistical model
(4 marks)
In an experiment conducted to determine which différent missile systems is
preferable the propellant burning rate for 24 sthitings was measured. Four different
propellant types were used. The experiment yiettigglicate observations of burning
rates at each combination of the treatments. Tteate tabulated
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Missile Propellant Ty
system| b1l b2 b3 b4
a 34.0 [30.1 |29.8 |29.0
32.7 |32.8 |26.7 |28.9
2] 32.0 |30.2 |[28.7 |27.6
332 |29.8 [281 |27.8
a 284 | 273 |29.7 |28.8
29.3 |28.9 |27.3 |291

Using a 0.05 level of significance, test the hyyeses that;
i. H%o: there is no difference in the mean propellaré cdtthe four propellant

types
il H%: there is no interaction between the differentsitéssystems and the

different propellant types

(6 marks)

(7 marks)
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