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AUGUST, 2024 EXAMINATION SERIES
COURSE: DIPLOMA WATER ENGINEERING TECHNICIAN 
LEVEL: YEAR 1 SEMESTER 2
SUBJECT: Apply Water Quality Principles



INSTRUCTIONS TO CANDIDATE:   
i. This paper consists of TWO sections: A and B.
ii. Answer ALL questions in sections A and B in the answer booklet provided.
iii. Marks for each question are indicated in the brackets.
iv. Do not write on the question paper
v. Answer all questions in English.

















	SECTION A (40 MARKS)
Answer ALL the questions in this section

	1. Define the term polymerization  
2. Write the extended (s, p, d, f) electronic configuration of an element with atomic number an element with atomic number 28
3. Citing examples, state TWO types of chemical reactions
4. Define the term corrosion
5. Determine the pH of the solution 0.0002M solution of H2SO4 below
6. Calculate the pH of 0.1M ammonia solution given Kb to be 1.75 x 10-5 M.
7. State THREE good laboratory practices that can reduce mechanical hazards in water and wastewater quality testing laboratory 
8. In an experiment to determine the amount of chlorides in a water sample, the volume of the titrant used was 2.5ml and its concentration 0.0141N. Calculate the amount of chlorides present in the sample in mg/l if 20ml of the sample was diluted with 30ml of distilled water.       
9. Outline the FOUR steps of gravimetric analysis
10. Distinguish between prokaryotic and eukaryotic organisms
11. Draw a well-labelled diagram of an amoeba
12. Outline TWO reasons why Escherichia coli is commonly used as a water pollution indicator	
13. Distinguish between selective and differential culture media
14. Briefly describe the defined substrate technology of microbial water quality analysis using colilert substrate technique
	(2 marks)

(2 marks)
(4 marks)  (2 marks)   (2 marks)    (4 marks)

(3 marks)



(3 marks)
(4 marks)
(4 marks)
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(2 marks)
 
(2 marks)

(4 marks)

	
SECTION B (60 MARKS)
Answer ANY THREE QUESTIONS from this section

	QUESTION 15
	

	a) Explain the TWO methods of colorimetric technique of water quality analysis
	(4 marks)  

	b) Explain the consequence of low dissolved oxygen concentration in water 
	(3 marks)

	c) Explain FOUR objectives of water  quality analysis
	(8 marks)

	d) A water quality analyst obtained the following data when analysing 50ml of raw water sample for total suspended solids (TSS) using gravimetry;
        Dry Weight of filter paper                     = 0.6425g
        Dry Weight of filter paper and residue = 0.7932g
Determine the amount of suspended particles in the water sample in g/l TSS.
	




(5  marks)                

	QUESTION 16
	

	
(a) Describe in details the Multiple Tube Fermentation Technique (MTFT) using Most Probable Number  (MPN) method of enumeration for microbial water quality analysis
	

(7 marks)

	(b) Justify the use of membrane filtration technique for microbial wastewater quality analysis over other methods
	(3 marks)

	(c) Explain how you would obtain water samples for microbiological water quality analysis from a raw water supply
	
(3 marks)

	(d) Explain TWO sources of faecal coliforms in drinking water supplies
	(2 marks)

	(e) Describe the gram staining procedure of microscopy
	(5 marks)

	QUESTION 17
	


	15. The following are water quality test that can be performed on a sample of effluent water; (COD, BOD, Sulphide, Nitrates, pH, oil and grease)
a) Explain the meaning of BOD and COD as used in effluent water
b) The discharge standards for BOD and COD are 30mg/l and 50mg/ l respectively. Two samples A and B of water from two effluent streams were analyzed for COD and BOD and the results were as shown in the table below.
Table: BOD and COD values of water samples
	NO
	Samples 
	BOD(Mg/l)
	COD (mg/l)

	1.
	A
	120
	300

	2.
	B
	18
	45


i) Explain why COD values are greater than BOD values for a given sample   
ii) Giving reasons, name the effluent stream that require further treatment before discharge 
iii) An effluent treatment worker observed that stream A had more tadpoles than stream B. Explain the roles of tadpoles and the reason for this observation. 
iv)  Explain why discharging effluents with high concentration of oils and grease would adversely affect a river ecosystem.					
v) The two effluent streams were undergoing treatment through a conventional treatment system. Explain the effects of low pH to the treatment system.
vi) A discharge of effluent stream A can cause eutrophication in water bodies. Explain the adverse effects of eutrophication in water bodies.
	

(4marks)







(2marks)
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(2marks)


(2marks)


[4mks]



QUESTION 18
	1) 
	a) Discuss TWO water-related diseases, mode of transmission and their causative agent 							
b) Discuss THREE classification of Aquatic organism and giving two example of each 
c) Explain the ONE advantages of using benthos to monitor water quality	 
d) State the function of the following parts of light microscopes                          
i. Stage
ii. Base
iii. Adjustment knobs
iv. Diaphragm
	[5 Marks]


[10 Marks]

[1 Marks]
[4 Marks]
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