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Some useful test statistics and table critical values are given in
Appendix 1.
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1)

b)

a) State two commonly used measures of variability in a dataset.

i. State the null and alternative hypotheses required to test the claim.
ii" {lsinsa5T"sionificancelevel tesfthehrrnnfhesicqndcfqterrnrrr^^-^l,,o.i^-

*-
State the scale of measurement for each of the following variables. ,$ ..4YA

i. Average tomato yield (Mt/ha) in Kandy oirtrictlsAs .r-"* 
' $ 

'
ii. COVID-19 vaccination status of a randomly selected person in Matara Town
iii. A student's university registration number gc{'rw-

iv. Order of finishing in a horse race \*N^$
v. Average daytime temperature ("C) i, fvfffin" ,rn*.C

State three characteristics of the standard normal distribution.

N.Ls (2 marks)

(5 marks)
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c) (3 marks)

(5 marks)

(5 marks)

(5 marks)

(4 marks)
tA ^^-1.-\
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a)

d) Sampling of an egg farm producing 500,000 eggs per week shows that the mean weight of individual
eggs is 65 g with a standard deviation of 9 g. Assume that egg weights are normally distributed,
calculate

i. The number of eggs expected to weigh less than 55 g.

ii. The number of eggs expected to weigh more than 70 g.

iii. The number of eggs expected to weigh between 52 g and 56 g.

i. State the Central Limit Theorem. (3 marks)

ii. State one situation in which Student's t-test is more appropriate than the z-test for testing a
hypothesis about a population mean. (2 marks)

(6 marks)rifl, Stut" three assumptions of Student's one-sample t-test.
,2 I

b) A researcher wishes to investigate the claim that the mean paddy yield in a certain area is 5.1 Mtlha.
Yield values were collected from 20 randomly selected 1-ha paddy fields. The sample mean and
standard deviation were found to be 5.9 Mt,4ra and 1.25 Mt/ha, respectively.

Assume that paddy yield is normally distributed.

-
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/. iiiJ Construct a95Y, confidence interval for the true population mean yield. (4 marks)

3)

A maize breeder at the National Crop Improvement Centre, Heavenland, has developed a new matze
variety named NutriMaize and claims that it has a higher grain protein content (mg/g) than the existing
variety Golden Harvest. To test this claim, 10 plots of each variety were cultivated under similar
agronomic conditions. The protein contents (mgig) measured from harvested grain samples are shown in
Table 1. Assume that grain protein content is normally distributed.

Table 1 . Grain protein content (mg/g) of two maize varieties

\

, @'^Jtu
(

NutriMaize
(xr)

12.0 t0.2 14.3 1 1.8 11.2 12.6 10.9 t0.7 12.2 13.0 fx,
= 118.9

iZ*t
-- 1427.1

Golden
Harvest
(x,

9.6 12_3 8.2 9.0 7.4 10.3 8.6 7.8 9.9 tr.2
Z*,
= 94.3

L*z
= 910.8

a) State the null and alternative hypotheses. (4 marks)

b) Using an appropriate statistical test, determine whether there is sufficient evidence to support the
breeder's claim atthe 5o/o significance level. Clearly show all calculations and interpret your findings.

(i6 marks)

c) State three assumptions of the statistical test used in part ii). (5 marks)

14) )' -,Ar€searcher conducts a study to determine whether biting behaviour differs among puppies of different dog7
f,z6reeds. Random samples of puppies from three dog breeds were selected from various pet shops. Each

puppy was observed over a two-week period and classified into one of the following categories: Not a biter,
mild biter or flagrant biter. The results are summarised in Table 2.

Table 2. Observed frequencies of biting behaviour by dog breed
l.

Sd'r'"

Breed Not a biter Mild biter Flagrant biter Row Total

60

50

Rottweiler
t---:=--
Boxer

-
Dalmatian

20D 16 v) 24 c)

30 10 10

50 30 10 90

Column
Total

100 56 44 200

total observations)

a) State two major applications of the Chi-square test. (4 marks)



b) State the null and alternative hypotheses for testing the relationship between dog
behav iour.

breed and biting
(4 marks)

c) Using an appropriate Chi-square test at the 5o/o significance level, determine whether there is an
association between dog breed and biting behaviour. Clearly show all calculations and interpret your
findings. (15 marks)

d) State two limitations of the Chi-square test. (2 marks)

Appendix I - useful test statistics and statisticar tabres

1. Student's /-statistic for two independent samples.

. xr-x,+_-. Filg
tln"t ""Where, fr and Xz are sample means, sr and s2 are the standard deviations of sample 1 and sample 2

respectively, and nr and n2 are sample sizes. And the s is given by

y. x2 -ZW)znT
2. General equation for computing a confidence interval using the standard normal distribution:

ctyo-X+zr-*(*)
!n

Z1-o rs the table critical Z value from the standard normal distribution at a given significance level

3. General equation for computing a confidence interval using the Student's / distribution:

Clro=X+tr--(il
Where, X is the sample mean, s is the sample standard deviation and n is the sample size and fr-o is the

table critical value at a given significance level d., and at a given degrees of freedom
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Statistical tables

1. Student's I distribution - Critical values of t (only a part of the table is displayed)
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2. Standard normal distribution table

3. Chi-Square distribution table (only a part of the table is displayed)

Ciri-scluare Distributiort Table
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