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Instructions:

This question paper consists of 06 questions. Answer only four questions.
Statistical Tables are provided at the end of the paper. When reading values,
where applicable, you may use the closest degrees of freedom given in the table.
In all tests, use the significance level as 0.05.

If the random number table is to be used, you are required to clearly indicate
how to read the values and as an illustration present the first three values that
you read.

Non-programmable calculators are permitted,

1. To test a claim that a newly improved fertilizer (1) gives higher yield of bean compared

to a fertilizer (B), yield (grams per plot) were measured on 80 similar experimental plots.

summary statistics computed from 40 plots for each fertilizer are given below.

Descriptive statisitic ! i o Fertilizer
; A B
Sample mean 34.7 32.9
Standard deviation f 2.4 ’ 23

Clearly describing the notation you use, write down the appropriate null hypothesis
and the alternative hypothesis appropriate to examine the validity of the claim.

Clearly stating the assumptions you make, suggest a suitable test statistic that can be
used to test the claim.

iy Using a 5% significance level. test the vahdity of the claim and clearly state the

findings in relation to this study.

iv) Define each of the following terms and explain each in relation to this study.
lal i J

ay Type I error

0y Critical value
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2. The following table summarises the final examination marks obtained by a sample of

students for a certain course.

Range of marks Number of students
0-19 2
20 -39 8
40 - 59 50
60-79 35
80 - 99 25

1} Calculate the sample mean. '

i1} Calculate the median of the data,

iii) Based on the values computed in part (1) and part (i1), what can be concluded about the
shape of the distribution of the data?

iv) Based on your answer to part (iii), recommend a measure of central tendency for this data.

v) If the cut off mark for an A grade is 75, estimate the percentage of students who will
receive 4 grades.

vi} After computing each of the following statistics, a mark of 80 was corrected as 85. State
whether the values you obtained for each of the following statistics would change,
associated with this correction of marks. In each case, give reasons for your answer.

a) Sample mean
b) Median
¢) Mode

3. The samplie mean and the standard deviation of 30 dried weights {grams} of a certain
medicinal plant, four weeks after planting in the field are 5.3 grams and 0.9 grams
respectively. A researcher claims that the mean dried weight of the said plant, four
weeks after planting exceeds 5 grams.

i) Clearly stating any assumptions you make, test the vahdity of the researcher’s claim,
using a 5% significance level and state your findings in relation to this study.
i1} Explain the difference between a population parameter and a statistic. Define cach
term in relation to this study.
iit} Define each of the following terms and briefly describe cach in relation to this study.
a) Null hvpothesss

b)Y Untical region
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A study is to be designed to cvaluate the effectiveness of a training programme for
technicians. The aim is to determine whether participants who receive the training are
able to complete a specific task in less time compared to those who do not receive the
training,
The training programme can be offered to 40 technicians, to be selected from a pool of
70 technicians who are willing to participate in the study. The 30 technicians who will
not be selected for the training will be used as a control group. After the training is
completed, all 70 technicians will be asked to perform the task, and the time taken to
complete the task (in minutes) will be recorded for each technician. Among the 70
technicians in the pool, 50 are males and the rest are females, All the females and 15
male technicians are new recruits and the rest have more than five years of experience.
Time to complete the task may depend on the experience of the technician and the
gender.
1) If you are asked to design this study, describe how you design, cleérly indicating how
participants are selected for the training. If the random number table is used, explain

how vou use it.

11} Is the study described an observational study or an experimental study? Give reasons

for your answer.

111} Suppose data were collected according to your design, but a measurement error
occurred: the recorded task completion time for each technician was 15 minutes
more than the actual time. Would this error affect the evaluation of the cffectivencss

of the training programme? Justify your answer.

iv) Define each of the following terms and describe each in relation to this study:
a) Confounding
b) Response variable

¢} Random variation

A disease that spreads gradually, causing yellowing of coconut leaves, has recently been
observed in a plantation of approximately 2,000 coconut trees. The pattern of lcal
discoloration suggests that the affected trees are spatially clustered. However, since the
change in leaf color cccurs slowly. some trees that are already infecied mav still appear

healthy. to estimate the number of infected trees. the management has decided 1o test a
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sample of 300 trees using a diagnostic test that detects a specific antigen associated with
the disease.
i) Describe the types of errors that may occur under each of the following data
collection designs:
‘a)  Simple random sampling
b)Y  Judgemental sampling
i) If you were to propose a design for this study, how would you advice? Justify your
proposal referring to ifs advantagés and disadvantages over judgemental sampling.
iil) Explain the importance of using a suitable statistical design for data collection in a
statistical study. |
1v) Define each of the following terms and describe each in relation to this study:
a) Population

b) Sampling

The following data represent the average weekly online learning hours of 40 students,

arranged in ascending order.

2 2 2 2 3 3 3 4
4 4 5 5 5 5 5 6 6
6 7 7 7 13 13 14 15 15 15
16 16 17 19 is 18 21 21 21 40

1) Clearly state the ftindings from the box and whisker plot of the data given below.

2 6 10 14 18 22 26 30 34 38

Weekly online learning hours

1i) Calculate the following using the data table given to vou. Do not usc information
from the given plot. You should clearly show vour caleulations.

a



a) Inter-quartile range (IQR)

b) Range

¢} Mean absolute deviation (MAD)
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iii) Out of the measures you computed in part (ii), which one would you recommend as a

measure of dispersion of this data? Give reasons for your choice.

iv) If it is necessary to examine whether the data provide evidence of natural groupings of

students based on weekly online learning hours, would you recommend using a box and

whisker plot? If yes, clearly explain how the box and whisker plot can be used for this

purpose. If not, recommend a more suitable graph. You are not required to construct the

graph.

o ok R ok ok Copyrlghts reserved ARk ok Rk k%

Table A2: Student’s t - Distribution

P[56__ |20 |10 15 2 1 02 Jo01
Degrees of
freedom
1 100 308 |63l |:27 [318 |63.7 }318 |637
2 082 189 (292 [430 |696 1992 {223 {316
3 076 [164 |235 |38 |454 |584 (102 [129
4 074 (151 {213 |278 {375 |460 |7.47 [8.61
5 073 [148 |20z |257 |336 {403 {589 [687
3 072 1144 |19% (245 [3.14 |37t |52 [s536
7 071 1142 189 236 1300 350 l4am |54
8 07t |140 |1Bs |231 290 336 {4350 [5.04
9 070 |133 (183 |2.26 [282 325 |430 |478
10 070 1137 [1.81 [223 [276 1317 |4.14 (459
12 076 1136 [1.78 [2.18 [268 |3.05 [393 [432
15 0.60 134 [1.75 f243 [260 (295 [3.73 |[4.07
20 060 {L32 J1.72 {200 |253 |285 [3.55 |385
24 0.68 [132 1171 J206 }2.49 |280 1347 |375
' 0 069 |131 [1.70 204 245 l235 |339 |385
| 40 068 1130 {168 1202 (242 {270 |331 |3.55
@ 0.68 ~1.30 1167 J2.00 [239 [z66 [3.23 I3.46
i N 0.67 (128 164 1196 [233 |2.53 3.00 |3.29




Random Number Table
RowNo,  “olwmnNos. Colurin Nos. Cohumn Nos. Column Nos.
: 1-10 1120 21-30 31-40
1 13506306423 2547579113 5262241994 9167435710
2 7866285580 4746419008 5598781070 4992051207
3 SUSTR2X221 XMNAUT 44673283 6795017630
4 6686656460 5659753675 4644336371 5450064475
5 1983524758 6500519351 3080051020 5623271003
6 5178572617 387952395 2999933979 1128941552
7 7968962660 7039836656 6203558657 T75531316202
8 7352937050 4821477463 1727275126 3506290045
9 6399256007 0904033578 1979950721 0224485197
1 8628300235 7130320647 O3T4218633 4900216974
1 979647 59 97 5633248736 1718169046 7627285213
12 9341690607  97S0BI 7959 4237138183 9242850431
13 4024743642 4033044624 3563023160 3459483696
14 0606182598 1778803685 2641776337 7163949433
15 9781260380 3946672117 9210393315 6163002507
16 6599309724 9014796155 5616888760 3215996743
17 1691213241 G017 31853316907 6849204320
18 6203892632 3527901835 7812930870 5003193556
19 9227734038 3711037516 9381993729 6220323967
20 4551946004 0084143637 9566390109 216840057
2 008LO67848 1208057526 0335630577 1381206758
2 0506422407 6060299993 7393780436  25760E5403
2 1268465580 6009718789 7081109591 8379682066
24 0779266961 6785723741  BS79764823 6158870805
25 5216162356 6295809763 3225340336 4B 24603656
26 1601925821 48709747372 0864809138 0728666159
27 B984053447  8R00315488 9706860169 4613956506
28 5199984439 1245106036 2066300497 4236311659
29 0812603923 6173848018 2602043795 0618690630
30 6959473652 4806300018 0330283559 6610714405
31 8891287950 7142149555 9839960136 8877904559
32 5945270851 8564238541 6572085955  §7983665 356
33 8427173037 4869490258  OBOXS505811 95390613563
5

00260



