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Date: 4th May 2023                                                Time: 2 ½ Hours 

Instructions: 
1. This Examination Paper consists of FOUR Questions. 
2. Answer Question #1 (Compulsory) and any other TWO Questions.  

 
Question #1 (Compulsory): 

(a) Consider the following references collected by a Research Group while exploring the research idea. Format 
the references using APA referencing style. You can use the uppercase for authors names for clarity 
purposes only. You will  need to write short notes to justify your decision(s). [5 Marks] 
1. Kirsten Ulsrud, Charles Muchunku, Debajit Palit, Gathu Kirubi: Solar energy, mini-grids, and private 

sector initiatives. Publisher – Taylor and Francis Group 1st Edition 201. 
https://doi.org/10.4324/9780429433955-1 

 
2. Hyun Jin JulieYu, Patrice Geoffron: Solar PV market and policies. Book Photovoltaic Solar Energy 

Conversion Technologies, Applications and Environmental Impacts 2020, Pages 413 - 437 Publisher 
– Academic Press. 
 

3. Katia Benson, Daniel Zimmerle , Samuel Booth , Ian Baring-Gould: Road Mapping Mini Grid 
innovations for cost reduction : Publisher - IEEE ; Conference - 2019 IEEE Global Humanitarian 
Technology Conference (GHTC) ; Conference Location: Seattle, WA, USA. 

 
4. Zieba Falama R, Ngangoum Welaji F, Hamda Soulouknga M, Kwefeu Mbakop F, Dadjé A. Optimal 

Decision-Making on Hybrid Off-Grid Energy Systems for Rural and Remote Areas Electrification in 
the Northern Cameroon. Journal of Electrical and Computer Engineering. 2022 Apr 12, 2022. 

 
5. Abu-Jasser, Assad. An Off-Grid Wind Energy System Powering a Residence in Gaza. Journal of 

Applied Sciences in Environmental Sanitation. 2010: 5 (2). 
 

(b) Arrange the references prepared in (a) as it would appear in the listing for a Journal Publication that adopts 
APA style of referencing? [3 Marks] 

 
(c) What criteria did you use to arrange the references list? Why is it important to have such an arrangement 

for the readers? [2 Marks] 
 

(d) Differentiate between qualitative and quantitative research. Include mention of possible differences in 
purpose, method, data sources and data analysis [6 Marks] 
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(e) Discuss the essential elements required in a Method Section for an intervention research study. [4 Marks] 

 
Question #2: 

(a) What is concept map in respect to research problem one would like to solve? Further, describe any three 
scenarios in which a concept would be useful. [4 Marks] 
 

(b) Briefly distinguish between internal validity and external validity in a research undertaking [3 Marks] 
 

(c) What is your understanding the central limit theorem / central tendency? Why is it important in a research 
process? What are some examples of the utilization of central limit theory / central tendency? [4 Marks] 
 

(d) With tangible examples, differentiate between Type I and Type II errors in a research [4 Marks]. 
 
Question #3: 

(a) What is the purpose of a chi-square in a sample of a given population? What are some important to note 
about chi-square in the application to a sample?  [3 Marks] 

 
(b) Table Q3 shows the data of incidences of water-borne diseases in three tropical regions. 

 
Table Q3: Incidences of Waterborne Diseases 

 

 India Ecuador South America Total
Typhoid 31 14 45 90
Cholera 2 5 53 60

Diarrhoea 53 45 2 100
Total 86 64 100 250

 
i. Calculate the chi-square value of water-borne diseases given in Table Q3 [8 Marks] 
 

ii. What are the degrees of freedom for this data? Explain your answer. [2 Marks] 
 

iii. What conclusion should be made with respect to an experiment when the significance level is 0.05 
(p = 0.05)? [2 Marks] 

 
Question #4: 

(a) What is the sole purpose of a t-test? Explain your answer with tangible explanations.[2 Marks] 
 

(b) Compute t-test value for the following two sets of values, namely: Group #1 {2, 7, 9, 8, 4} and Group #2 
{1, 2, 5, 4, 3}? Clearly show your working for the t-test computation. [8 Marks] 
 

(c) Suppose you had Null hypothesis as mean of Group #1 is equal to mean of Group #2. Do you accept or 
reject the null hypothesis at 0.025 significance level? What about 0.001? Demonstrate why or why not. The 
appendix in this Examination Paper has one-tail t-distribution table for your convenience [5 Marks] 
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Appendices: 
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