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1. Assume that the number of bacteria per unit volume of water is normally distributed and
that a mean count of 20,000 bacteria per unit volume is still safe. The health department of a
certain city suspects that this safety limit is being exceeded in one of its dams. A random
sample of twelve water samples is drawn and the number of bacteria in each sample is
counted. The results are as follows:
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Does the health department have cause for concern? Test at the 5% level of significance,
Justify your answer by corpleting the following key points:

a) State the hypotheses. ( 5 points)

b) Find the critical value? (5 points)

¢) Calculate the test value? ( 10 points)

d) Make decision. ( 2 points)

e) Interpret your result. ( 3 points)

Question 2 (25 points)

A farmer is considering adding diet supplements to the food currently given to
His dairy cows in an attempt to increase milk yields. In order to assist his
decision, he sets up an experiment using a random sample of 16 of his cows
who are assigned randomly to one of the following 4 regimes: standard diet(v1),
standard diet with supplement A(v2), standard diet with supplement B(v3) and
standard diet C(v4). At the end of the three month study period, the average
daily milk yield (in pints) is recorded for each cow:

V1 i2 V3 V4
12 16 20 30
14 |5 21 32
15 14 22 30
16 16 24 28

Carry out an exhaustive analysis of this data and write a report on your findings for the
farmer by answering the following

a) State the hypotheses. ( 5 points)
b) Find the critical value? ( 5 points)
c) Calculate the test value? Use o= 0.05 ( 10 points)
¢) Make decision. ( 2 points)

d) Interpret your result. ( 3 points)
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Question 3 (25 points)

An Agronomist conducted an experiment to compare the yield of 3 varieties of Maize (AB

C) in Luyengo campus .A plot of land was divided into 9 subplots( 3 rows and 3 columns)
and obtained the following results. (Use o, = 0.05)

Yield of Maize, kg/plot

A 30 B 20 C 48
B 22 C 46 A 36
C 44 A 33 B 23

a) Write the statistical model for this experiment. (5 Points)

b) Write appropriate hypotheses for the F tests. . (6 Points)

¢) Construct ANOVA table including the CV. (14 points)
Question 4. ( 25 points)
4.1 In order to answer whether writing score is affected by social studies, science score
and mathematics score, a sample of 400 students in a given high school taken and
analyzed as follows:
State whether or not the partial regression coefficients are significantly different from
zero. Interpret the specific meaning of each partial regression coefficient if appropriate.

( 10 points)

Model Unistandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
1 (Constant) 15.094 3.179 4.747 .000
Social studies 5.197 997 .274 5.214 .000
Science score 1.603 1.360 .062 1.179 .240
math score 627 .053 .619 11.743 .000

a. Dependent Variable: writing score
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4.2 In order to determine the possible effect of a chemical treatment on the rate of
germination of maize seeds a pot culture experiment was conducted,140 chemically
treated seeds and 260 untreated seeds were sown. The results are given below:

Germinated Not germinated Total
Chemically treated | 100 40 140
untreated 200 60 260
total 300 100 400

Does the chemical treatment improve the germination rate of cotton seeds?

Use a. = 0.05 (15 points)
Key points to be considered.
a) State the hypotheses. ( 3 points)
b) Find the critical value? ( 3 points)
c) Calculate the test value? ( 5 points)
d) Make decision. (4 points)

END OF PAPER



APPENDIX I Distribution of r
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95th Percentile Values
for the F Distribution
(v degrees of freedom in numerator)
(v degrees of freedorm in denominator)
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Biometrika Tables for Statisticians, Vol. 2 (1972), Table 5, page 178, by permission.



Chi-square Distribution Table
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