TITLE OF PAPER:

COURSE CODE:

TIME ALLOWED:

INSTRUCTIONS:

COURSE CODE: B305 (M) 2007
Page 1 of §

UNIVERSITY OF SWAZILAND
MAIN EXAMINATION PAPER 2007

BIOSTATISTICS
B305
THREE (3) HOURS
1.  ANSWER ANY FOUR QUESTIONS.

2. EACH QUESTION CARRIES TWENTY FIVE (25)
MARKS. -

3. ILLUSTRATE YOUR ANSWERS WITH LARGE AND
CLEARLY LABELED DIAGRAMS WHERE
APPROPRIATE.

4. CLEARLY STATE YOUR NULL AND ALTERNATIVE
HYPOTHESES AND YOUR CONCLUSIONS WHERE
APPROPRIATE.

SPECIAL REQUIREMENTS:

1. CALCULATORS (CANDIDATES MUST BRING THEIR
OWN).

2. GRAPH PAPER.

3.  STATISTICAL TABLES (TO BE SUPPLIED BY THE
LECTURER).

THIS PAPER IS NOT TO BE OPENED UNTIL PERMISSION HAS BEEN

GRANTED BY THE INVIGILATORS
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ANSWER FOUR (4) OUT OF SIX (6) QUESTIONS
QUESTION 1
The following measurements were taken from eight snakes by a herpetologist.
Head length (mm) Snout-vent length (mm)
53.1 123
54.3 125
55.0 124
56.3 127
56.5 127
56.6 128
56.9 129
57.2 130
a) Is there a significant correlation between head length and snout-vent length?
[22 marks]
b) When should one use correlation analysis? And when should one use regression
analysis?
[3 marks]

[TOTAL = 25 marks]
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QUESTION 2
The following are leaf lengths (mm) of shrubs from five different mountains in East
Africa.
Mountain A Mountain B Mountain C Mountain D Mountain E
122 127 128 132 131
125 125 127 128 130
123 123 126 130 132
119 126 128 129 129
a) Calculate the mean and confidence interval for each of the five populations.  [10 marks]
b) Use an appropriate graph to plot these mean values together with the confidence
intervals.
[9 marks}]
c) Describe in detail the three types of data, providing examples for each type. [6 marks]
[TOTAL = 25 marks]
QUESTION 3
a) A physiologist wants to test whether spending two weeks at high altitude above
5000 m is enough time for humans to acclimatize to the severe conditions. She
uses eight people for her experiment. The O, consumption of each person is
recorded before the experiment, and then two weeks later after the experiment is
over. The difference between the O, consumption of each person before and after
the experiment is as follows: -20, -10, 0, -5, -30, -20, -10, -20.
Use an appropriate statistical test to determine whether the two week exposure
was sufficient for humans to acclimatize to high altitudes (assuming that a
reduction in O, consumption implies acclimatization).
[15 marks]
b) Determine whether the following data are likely to have come from a binomial

population with n =4, p = (0.35.

X F
0 23
1 45
2 46
3 13
4 1

[10 marks]
[TOTAL = 25 marks]
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QUESTION 4
The following table shows the yield of crops (kg/ha) under different concentrations of
fertilizer.
0 20 kg/ha 50 kg/ha 120 kg/ha 200 kg/ha
12.6 12.9 15.2 16.1 14.2
11.8 12.7 14.7 16.7 14.0
11.5 12.5 14.8 17.0 14.1
11.7 12.8 13.9 16.9 149
a) Using ANOVA, establish whether fertilizer concentration has a significant effect
on crop yield. [22 marks]
b) Why is it important to use a BLOCK design for experiments such as the one
mentioned above? [3 marks]

[TOTAL = 25 marks]
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QUESTION 5 '

The following table shows the numbers of visitors to two different habitats in southern
African parks (A = single adults; B = couples; C = teenagers; D = pensioners).

Number of visitors
Habitat A B C D
Forest 8 44 12 20
Savanna 12 15 15 33

a) Are different visitors utilizing the different habitats equally? Test this hypothesis
using the chi-square test. [15 marks]

b) Subdivide the chi-square test to determine which (if any) group of people
contributed significantly to rejecting the null hypothesis. [10 marks]
[TOTAL = 25 marks}

QUESTION 6
The following are test results (%) obtained by students from different years, for the same
course:

2002 2003
78 85
76 81
74 65
76 76
79 54
80 59
71 69

a) The data are NOT normally distributed. Using an appropriate transformation,
transform the data. Show all your workings.

[8 marks]
b) After the transformation, the data become normal. Use an appropriate test to
determine whether the two classes obtained the same results for the course.
[17 mark]

[TOTAL = 25 marks]
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TABLE B.1 CRITICAL VALUES OF THE CHI-SQUARE BISTRIBUTION
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