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Instructions

1. Read all the instructions carefully.

2. There are three Sections in this paper: Answer all questions from Section A,
one question from Section B and one question from Section C.

Statistical tables are attached to the Question Paper.

You may use Scientific Calculators.

5. Selected formulae are given at the end of the Memorandum
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SECTION A
This Section is worth 60 marks. Answer ALL questions.

QUESTION 1
(a) Distinguish between descriptive and inferential statistics. 6)
(b) Briefly explain the concept of hypothesis testing. 4

QUESTION 2
Distinguish between parametric and non-parametric tests using a Table.

(12)

QUESTION 3
(a) Describe the characteristics of a normal distribution. 4
(b) Distinguish between a bar graph and a histogram. 4

QUESTION 4

A survey of 1000 randomly selected students was conducted to determine which Subjects
they preferred among four Subjects, namely Biology, Maths, Geology and Physics. The
numbers of students who preferred each Subject are shown in the Table below.

SUBJECT NUMBER OF
STUDENTS

Biology 278

Maths 223

Geology 269

Physics 230

TOTAL 1000
At o = 0.05, is there enough evidence to conclude that the numbers of students preferring
each subject are the same? Use three decimal places in your calculations. (13)
QUESTION 5

You want to test the null hypothesis that hyena cubs raised in artificial boxes suffer equal tick
infestations to those raised in underground dens. To test this, you count the number of ticks
on 10 cubs from one artificial box and 10 cubs from one underground den. You then use an
appropriate statistical test to compare the numbers of ticks on the two groups. Such a design
will constitute pseudoreplication.

(a) Define pseudoreplication in statistical terms. 2)

(b) Explain how this experiment is pseudoreplicated. 2)

(¢) Suggest how you would improve this design to eliminate pseudoreplication. )

(d) After improving the design to avoid pseudoreplication, how would you analyse the data
if they are:

(1). normally distributed? (N

(ii). not normally distributed? (D)
QUESTION 6

Suppose you want to answer the question: Does food type affect a dog’s running speed? You
have access to a wide range of dogs of the same breed but of different ages and want to test




their running speed after you feed them on three different diets, A, B and C. Design an
experiment to carry out this investigation. 9

SECTION B
This Section is worth 15 marks. Answer ONE question only.

QUESTION 7

Suppose we grow large plots of two varieties of lettuce, “Gigantic” and “Enormous,” which
are both mature and ready for harvest at the same time. Weights of ten plants of lettuces were
measured from the two varieties. Five plants from each variety were measured to the nearest
kg. The researcher wishes to determine whether the weights of the two varieties are the same.
The distribution that these data are drawn from is not normal.

[ Variety A (Gigantic) J{ Variety B (Enormous) ]
| 500 bl 430 ]
[ 450 I 464 |
[ 475 B 513 |
l 435 1l 498 T
| 525 I 443 ]

(a) What statistical test will you use to test if there is a difference between the weights of

the two varieties and why? 2)
(b) State the null and alternative hypotheses for this investigation. 2
(c) What are the assumptions of this test? )
(d) Perform the test and consult the table to answer the question. %
(e) What do you conclude? 2

Please note: The formulae are given at the end of this question paper.

QUESTION 8
A researcher wishes to compare two soils for how well ten horticultural plant species

(effectively the replicates) grow in them when in containers. The data in the Table below are
the dry weights in grams of the aerial parts of the plant when ready for sale.

| Plantspecies ||  Soil A I soitB |
| 1 i 5.8 I s7 ]
[ 2 I 12.4 I 119 ]
| 3 I 1.4 T 16
L4 | 39 )L 38 |
| 5 Il 24.4 I 240 |
[ 6 i 16.4 | 158 |
[ 7 I 9.2 | EX
L 8 i 10.4 1 12 ]
| 9 i 6.5 I 64 ]
i 10 i 0.3 I




(a) Considering that the data are not normally distributed, which test would you use to

address this question? e
(b) State the assumptions of this test. 2)
(c) State the null hypothesis and the alternative hypothesis. 2)
(d) At the 5% significance level, do the data provide sufficient evidence to conclude that
(e) What do you conclude? 2)

Please note: The formulae are given at the end of this question paper.
SECTION C

This Section is worth 15 marks. Answer ONE question only.

QUESTION 9
A biologist measured the time interval (in seconds) between the mating calls of a frog species
and the ambient temperature (in °C). The data were analysed by Simple Linear Regression

|
|
|
|
|
1
the median dry plant weights differ between the two soils? (8
|
|
|
|
|
|
|
|
1
|
1 Analysis, and the following obtained.

Multiple R 0.,95252604
R Square 0.90730586
Adjusted R Square | 0.89185684
Standard Error 0.62765444]

)
| Regression Statistics
)

Observations 8]

df 5s MS F Significance F
Regression 1] 28.13629944; 23.1362994 58.729011 0.000258056
Residual 6{ 2.363700565] 0.39395008
Total 7 255

Coefficients |Standard Error t Stat P-value

Intercept 847387006 0.624543919! 13.5680931] 9.945E-06
Temperature -0.2556497; 0.033359457] -7.6634856) 0.0002581
(a) Write down the Null and Alternative hypotheses. )
(b) Identify the predictor and response variables. 2)

(c) How much variation in time interval is accounted for by changes in temperature?  (2)
(d) Comment on the nature of the relationship between temperature and time interval.  (2)

(e) Determine if your Null hypothesis is rejected or accepted. Justify your answer. (2)
(f) Write down the equation which describes this relationship. NB: You must write the

actual names of variables instead of x and y. 0
(g) If the time interval between mating calls is 5.5 Secs, what is the temperature? )
(h) What would be the time interval if the ambient temperature is 22°C? )

QUESTION 10
Research was conducted to examine the impact of social distancing on adolescents’ risk of
being infected by COVID-19. Half of the subjects did not social distance while the other half




did. All of the adolescents, both male and female, were tested for COVID-19 after a while
and results are shown below (low scores represent high risk).

Gender No social Practiced
distancing social
distancing
Males 10 S
| 7 4
| 9 7
| 6 4
| 8 5
| Females 5 3
| 4 4
| 6 5
| 3 1
2 2
(a) Redraw and complete the following Table arising from a Two-Way ANOVA test of the
data. (6)
Source SS df MS
Social distancing status 20 1
Gender 45 1
Social distancing status X Gender | S 1
Within 36 16
Total 106 19
(b) Are there any significant main effects and interaction effect? (6)
(c) Draw a graph to show the main effects. 3)
khkhhhhhkdrhbbhhdbbhovdt
Formulae

1. Mann-Whitney U test
Calculate the test statistic U and U, from
Uy=mny + [ng(l’lz“‘l)/Z] -R;
Us=nnp + [m(n1+1)/2] - Ry
Where R; = sum of the ranks of Sample 1 and R, = sum of the ranks of Sample 2.

2. Kruskal-Wallis Test
The test statistic H, is obtained by multiplying ¥ (R*n) by a factor 12/N(N+1) and
then subtracting 3(N+1) where the numbers 12 and 3 are constants peculiar to this
formula:
H=[Y(R¥n)x 12/N(N+1)] - 3(N+1)

3. Product Moment Correlation formula:
r=nY xy-Yx)y/square root of [nyx* — (£x)’I[nYy’ ~(Zy)’]

4. The Spearman Rank Correlation Coefficient r,
rs = 1- [63d*/n’-n]
Where n is the number of units in a sample, d is the difference between ranks, Y is the
“sum of” and 6 is a constant peculiar to this formula.

x*% END OF EXAMINATION
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