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Answer all questions Time : Three hours

SECOND EXAMINATION IN SCIENCE-2003/2004

1. (a) Explain what do you understand by the term “Analys’s of Vari-

ance”. State the basic assumptions in an analysis of variance.

(b) A farmer wants to test three different diets designed to maximize
weight gain.The farmer randomly selects 12 pigs and divides thetn
randomly into three groups of four pigs each. Bach group is given

1

one of the diets. The weight gain in pounds, after three weoks

period are shown below.

Diet A Diet B Diet C
10.5 115 9.8
10.9 10.9 10.5
10.7 11.8 10.4
10.3 11.8 10.5

i. Suggest a suitable model for this data.
ii. Construct an ANOVA table.
iii. Decide whether there is any difference in the weight among

three types of diet at 5 % significance level.



2. (2a) In a randomized block design where k treatments are to be com-
pared in each of n blocks, express the total sum of squares
E n
2D Xy = X
g=l =1
as the sum of three components. Identify the three terms in this
equation and state (without proof) their distributions under ap-

propriate hypothesis.

(b) An experiment is conducted to investigate the yield of sugar cane.
The following table gives the yield of sugar cane in metric tons, for
each of the five varieties in four applications. In this experiment
four plots of land were used and the five varieties were tested
in each of these plots by subdividing each of the plots into five
sub plots, with each of these five sub plots seeded by one of the
varieties completely.

Variety
BPlot-..4 + B C D B
1 310 353 366 299 367
2 360 293 335 264 814
3 . 307 306 339 . 311 377
4 240 242 312 302 276

1. Suggest a suitable model to analyze this data.
i1. Construct the’ ANOVA table.

iii. Test whether the varieties are equally good with respect to the

yield and find the best variety if they are not equally sood.

3. Four experiments determine the moisture content of samples of a pow-
der; each man taking a sample from each of six consignments. 'The

assessments are,



Consignment

Observer 1 2 3 4 5 6

1 g 10 9 10 11 11
2 1RGN G 8
3 L0 L L B
4 b b LI . (s o s 1)

he ANOVA and state your conclusions.

the table shows below the times (in seconds) taken by
d 12 girls to solve a mathematical question. The boys and
ategorized into three different groups of intelligence: Bright,
Four different boys/girls were used for each possible

n of intelligence and sex.

Intelligence
" Bright Average Dull
. Boys 34 16 107 101 130 110
_ 39 33 81 98 107 102
. Girls 125 93 121 132 95 108

e27 89 156 138 = 98 134

>l =264708
L

b model for these data, and explain the meaning of

jalysis of variance and interpret the results.

> diagram using the mean values for each combina-

ects of sex, intelligence and their interaction.



5.

(a)

(b)

Explain what is meant by the terms “effect of a factor” and “in-

teraction” in the content factorial experiment.

The lifetime of.an electronic component in a standard test pro-
gram depends on two factors involved -11:1' its manufacture: S, the
source of supply of one of the raw materials and 7', the tempera-
ture at which one part of the manufacturing process is operated.
There are two sources of material (S; and Sp) and two temper-
atures (77 = 250°C and T, = 300°C) and five components are I

available for each of the four combinations of levels of S5 and T'.

" The components are tested in a randomized-block scheme, blocks

being different days of starting the test. The lifetimes (hours)

were as follows;

Day
Levels of S Levelsof T' I Ir° IIL. IV . .V . dotal
Sy 250°C 53 60, 48 &2 b7 278
5 300°C 109 125 112 101 115 562
So 250°C 184 1rd 190 163 189 90,3
S 300°C 28.7 266 27.50 28.0 27.5 138.3

Total 63.3 628 62.5 59.6 63.6 311.8

The sum of the sciuares of all the observations, Y y2, is 6244.92.

i. Carry out an appropriate analysis and report on its results.
ii. Ilustrate the results on a graph which shows the mean of
each (S,T) combination and explain how the graph helps in

understanding the results.



s treatments are assigned in 5 x 5 LSD as follows:

B A €' DVE
G BBy B A
(o Gilaee S e il )
D B A GEBwE
A E D-C B

i-n0o manure, B-Urea, C-farm yard manure urea, D-Ammonium

d E-farm yard manure Ammonium sulphate are the treat-

1 478 49.1 38.1 41.1 47.2
2 454 551 432 426 473
3 46.0 46.3 43.2 43.2 47.0
4 51.3 42.3 326 44.2 493
5 525 409 48.2 543 46.8

e above data.

the ANOVA table and test the treatment effects.



