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1) 4 N
a) State two commonly used measures of variability in a dataset. & (2 marks)
>
b) State the scale of measurement for each of the following variables. R (5 marks)
" i g
. v - ~
i. Average tomato yield (Mt/ha) in Kandy Districtejv”ﬂ WJ\\L PO
ii. COVID-19 vaccination status of a randomly selected person in Matara Town e‘ 3+ g::‘
iii. A student’s university registration number & SIS AR
iv.  Order of finishing in a horse race \(\3‘&“\ ~
. . ™
v. Average daytime temperature (°C) in Mapalana (%‘\;XJ‘
¢) State three characteristics of the standard normal distribution. (3 marks)

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
1. The number of eggs expected to weigh less than 55 g. (5 marks)
ii. The number of eggs expected to weigh more than 70 g. (5 marks)
iii. The number of eggs expected to weigh between 52 g and 56 g. (5 marks)
2) At
a)

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

ii. State one situation in which Student’s #-fest is more appropriate than the z-test for testing a
hypothesis about a population mean. (2 marks)

/ A

@ State three assumptions of Student’s one-sample #-test. (6 marks)

b) A researcher wishes to investigate the claim that the mean paddy yield in a certain area is 5.1 Mt/ha.
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/ha and 1.25 Mt/ha, respectively.

Assume that paddy yield is normally distributed.

1. State the null and alternative hypotheses required to test the claim. (4 marks)

1. Tlaine a 8§94 sionifieance leval tact flhia hyvrmnndhadalca and cfata sigiime aisaalina s (L van vl )
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Construct a 95% 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 maize
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 (mg/g) measured from harvested grain samples are shown in
Table 1. Assume that grain protein content is normally distributed. o
® »<
. . : e AN
Table 1. Grain protein content (mg/g) of two maize varieties «
NutriMaize | 12.0 | 10.2 | 143 [11.8 | 11.2 | 12.6 {109 |10.7 |12.2 |13.0 Z X, Z x?
(X1)
, =118.9 | = 1427.1
Golden 96 |123|82 (90 |74 |103 (86 |78 |99 |[112 ZX ZXZ
2 2
Harvest
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 at the 5% significance level. Clearly show all calculations and interpret your findings.
(16 marks)
¢) State three assumptions of the statistical test used in part ii). (5 marks)
(Y

~_“Agxesearcher conducts a study to determine whether biting behaviour differs among puppies of different dog
Vée?jds. 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

Mild biter

\”}‘
MM("

Row Total

Breed Not a biter [ Flagrant biter
Rottweiler 20 O C 24 O

A N _»:/—/'(/"‘ e e —— ——
Boxer 30 i 10
Dalmatian 50 ( 10

Column 100 \ 56 44

Total \

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

200
total observations)

(4 marks)
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b) State the null and alternative hypotheses for testing the relationship between dog breed and biting
behaviour. (4 marks)

¢) Using an appropriate Chi-square test at the 5% 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 statistical tables

1. Student’s #-statistic for two independent samples.
X1 — X,
Ll
ny ny
Where, Xi and X; are sample means, s; and s, are the standard deviations of sample 1 and sample 2

=

respectively, and n; and n; are sample sizes. And the s is given by

5 1z _ L0

—_—

n
n—1

§=
2. General equation for computing a confidence interval using the standard normal distribution:

- g
Chia = X £ 21 o( )

Z; 4 is 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:

— S
Chg =X £ t1o( )

n

Where, X is the sample mean, s is the sample standard deviation and n is the sample size and t1_q 1s the

table critical value at a given significance level a, and at a given degrees of freedom



Statistical tables

1. Student’s  distribution — Critical values of ¢ (only a part of the table is displayed)

t Table
cum. prob| 50 tos t ga tas t g9 tos tors tas 1 995 { g08 ? 3005

one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005

—_—
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 < 0.03n 0.02 0.01 0.002 0.001
df i
1 {3,000 1.000 1.376 1.863 3078 31.82 83.66 536.62
2 (.000 0.818 1.061 1.388 1.886 5865 9925 31.564
3 .000 0.765 3.978 1.250 1638 4.541 5.841 12.924
4 JE 0.741 {.941 1190 3.747 8610
5 5.920 1.15 3.365 6.869

(]
0.697 RS
0.695 0873 1.083 1
0.694 G870 1.479 1.
0.892 3.868 1.078 1.345
0.868 1

3.0585 3.930 4318




2. Standard normal distribution table

STANDARD NORMAL BISTRIBUTION: Tabie Values Represeat AREA ta the LEFT uf the Z score. STANDARD NORMAL DISTRIBUTION: Tabie Values Represent AREA i the LEFT of the Z scove.
Z 8¢ 81 82 083 04 05 86 87 08 .89 z 82 83
-39 08863 00803 £0004 864 00804 L3003 00DG3 Retin s .Goaas OBea3 0.8
05847 00067 (D807 3006 40808 D635 G0DGS angs 9.1 L
BGOEL 0010 0010 SO0E0 56008 26608 20008 DOGH8 €.z
00015 5 LB015 00014 45014 (0813 05012 REei o) 23
00023 LG22 £0021 GA020 L0019 00018 L0017 9.4
60034 3 1 U030 50028 £5e2? 00026 £0025 0.3
00042 00047 66045 40043 60042 00039 L0038 9.6
20059 00065 00964 50062 02060 80036 9.7 .
09034 L8050 U087 .08t 00078 E 28 39389
093131 (5126 09122 OBIEL 2 O018¢ 9.9 82121
50181 2a169 06154 oG14% L0134 50132 1.e 4514
00233 D212 3205 193 11 36433 36550 36364
09338 00288 00230 00264 12| 88493 ABGs6 38877 33063
BR466 00453 L4351 65378 00357 13 94320 S048¢ Rethetd 6524 26983
09621 09604 00523 00568 00488 1.4 | 81924 92073 3] 92364 92567
20820 00798 50695 08676 00639 = 13 93212 93448 4 93693 93822
o107z 009LE 00883 G242 16 4845 24950
L0139 61151 0116¢ 1161 L7 #3818
31788 1539 21508 D26 L8 96638
' (1831 1e 4 5
() PR 47832 98077
G005 2.3 98331 38500
04008 (3734 22 98713 98840
245947 24746 04648 3 95010
66057 03321 G3795 24 99245
G7383 G6944 p 9430
£8851 08379 28 99373
5 . 10027 27 9683 F9711
12166 .1196¢ R Y787 59783
14231 14007 2.9 99831 59546
16682 39 98878 99889
19213 31 99213 99521
22065 32 89938 59940 89942 59944
25143 3.3 59957 %9958 29960 52961 . 5
34 95971 99573 93975 99575
3.5 59981 G2983 83983
LX) 59987 89985 59983
3z 9 89992 $9592
s 35 9994 59995
i3 99993 F9YR8 D996 59986 F9YR7

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

Chi-square Distribution Table

d4f. | 995 .99 05 Q
0.00 0.00 0.00 <

L
2 0.01 (.02
3 0.07 0.11
4 021 030
51 041
61 068

0.10
(.35
0.71
1.15
1.64

7T 0.99 217
3 1.34 2.73
9 1.73 3.33 14.6%

1] 216 15.99




