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AUGUGT 2024 EXAMINATION SERIES
 COURSE: CERTIFICATE IN WATER ENGINEERING TECHNOLOGY
 LEVEL: Y1 S2
 SUBJECT: WATER QUALITY PRINCIPLES








SECTION A: ANSWER ALL QUESTIONS (20 MARKS)- MARK FOR EACH QUESTION
1. Which one of the following indicators is used to test Alkalinity due to Hydrogen Carbonates? 
A. Phenolphthalein 
B. Methyl Orange    
C. Bromothymol Blue   
D. Conditioning reagent
2. Which of the following statement is true?				
A. All bacteria are prokaryotic
B. All microorganisms are Eukaryotic
C. Bacteria can not exist in places with high acidity and salt concentration
D. Protozoa are multicellular
3. Which one of the following organizations is a world regulatory body on Water Quality. 
A. NEMA   
B. KEBS      
C. WASREB     
D. WHO
4. Which cell structure is responsible for storage, alteration and packaging of secretory products and lysosomal enzymes?
A. Peroxisome
B. Lysosome
C. Golgi apparatus
D. Mitochondria
5. Flame Photometer can be used to test one the ions listed below. 
A. Phosphate ions       
B. Ammonia ions      
C. Magnesium ions       
D. Sodium ions
6. In taxonomic hierarchy family comes between
A. Class and Order 
B. Order and Genus 
C. Genus and Species
D. Division and Class
7. The following Parameters match the definitions EXCEPT ONE. 
A. Turbidity - Measure of haziness or Cloudiness of water. 
B. Electric Conductivity- measure of the ability of water to pass electric current through it
C. Fluorosis- Teeth defect that results in brown speckles on teeth
D. Total Suspended solids- dissolved faecal waste in Water. 
8. The part of the microscope that moves the stage quickly up and down and is used to focus the image under low power is the?
A. The coarse adjustment knob
B. The base 
C. The eyepiece
D. The fine adjustment knob
9. Which one is the purest form of water?
A. River Water         
B. Ground Water       
C. Rain Water       
D. Tap Water
10. The following sterilization techniques are used in a microbiology laboratory. Which one is not.
A. Autoclaving
B. Burning
C. Flaming
D. Radiation
11. The following are the sources of water pollution. Which one is not? 
A. Disposal of industrial effluents into water.    
B. Improper Sewage Disposal.
C. Animals drinking in streams                              
D. Fertilizer Run-Off
12. If acid and gas are formed in the multiple tube fermentation technique, idetfy the test.
A. Negative
B. Continued
C. Positive
D. Discarded
13. Identify the  substance in drinking water associated with  blue baby disease found in infants when excessive. 
A. Color       
B. Sulphates    
C. Carbonates        
D. Nitrates
14. Which of the following disease is caused by bacterial infections?
A. Typhoid
B. Amoebic dysentery
C. Poliomyelitis
D. Infectious hepatitis
15. From the following, which one is not present in Hard Water. 
A. Carbonates of Calcium    
B. Bicarbonate       
C. Magnesium      
D. Sulphates
16. Identify the upper part of an aquatic ecosystem contains
A. Nekton
B. Plankton
C. Benthos
D. Both A and (B)
17. Identify the water quality parameter which does not require stirring during titration. 
A. Free CO2     
B. Total Hardness    
C. Chlorides       
D. Alkalinity
18. Identify the smallest unit of life. 
A. Atom 
B. Organelle 
C. Cell 
D. Bacteria
19.  Identify a statement applicable to Coliform bacteria:
A. Grow in the intestines of people and warm blooded animals
B. Usually cause diseases
C. Respond to water treatment differently than do most other pathogens
D. Exist only in water that contains pathogens
20. What is The test for turbidity describes what characteristics of water
A. odour
B. mineral concentration of the water 
C. suspended material in the water 
D. metal concentration of the water
SECTION B: ANSWER ALL QUESTIONS IN THIS SECTION (40 MARKS)
21. a)Write a chemical equations for  the reaction of ethene (C2H4) with chlorine and name the product formed						(2 MARKS)
b) Write the structural formula of the product formed in (a) above 	(1 MARKS) 
22. Describe the following types of chemical bonds, using a suitable example in each case 
a) ionic bond 								(2 MARKS)
b) Covalent bond							 (2 MARKS)
23. Distinguish between selective and differential culture media	(2 MARKS)
24. Distinguish between unicellular and multicellular organisms, stating an example in each case								(4 MARKS)
25. . Describe the procedure for sampling water for microbial water quality analysis										(3 MARKS)
26. Water exhibits unique physical and chemical Properties.		
i. Explain hydrogen bonding in water. 				(2 MARKS)
ii. State any two unique properties that make water a universal solvent.											 (2 MARKS)  
27. Culture media are classified in various ways based on their consistency. Describe any two of these media.							(2 MARKS)
28. Safety is key while working in the water quality laboratory environment. State any two personal protective equipment recommended for use while working in a laboratory.								(2 MARKS)
29. Draw a well labeled diagram of a light microscope. 		(3 MARKS)
30. Explain the effect of oil and grease contaminant in an aquatic ecosystem.											(2 MARKS)
31. Identify  any two sources of chemical contaminants a groundwater water source
(2 MARKS)
32. Name any three safety measures in a typical Water Quality Laboratory. (3 MARKS)
33. State three biosafety rules in a microbial water quality  laboratory.(3 MARKS)
34. Calculate molarity concentration of  solution prepared by dissolving  2.2g of NaOH in water to prepare  make  500 cm3 of the solution  given H=1, )=16 Na=23 											 (3 MARKS]
35. 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.      							(3 MARKS)
SECTION C: ANSWER ANY TWO QUESTIONS (40 MARKS)
33. Natural water bodies are an important source of water.
a) Describe the substrate technique for analysis of  for the presence/ absence of coliforms in water sample.						(6MARKS)
b) Describe any three observations that can suggest contamination of a water body during sampling							(6MARKS)
c) Write brief notes on the following water quality parameters naming examples, sources and their adverse effects on human health and environment
i) Heavy metals							(4 Marks)
ii) Nutrients							(4 marks)
34. a) Describe the theoretical principles for any three chemical water quality analysis techniques in a typical water quality laboratory				(9 MARKS)
b)  Describe three categories of hazards in water quality testing laboratory, stating safety measures to be observed to minimize each hazard.			(6 MARKS)
c) Explain the significance of 	of benthic organisms	in water quality monitoring.										(5 MARKS)
35. 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) Explain why membrane filtration technique is preferred for microbial wastewater quality analysis over other methods							(3 MARKS) c) 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 microbial contaminants  in drinking water supplies and their effects										(4 MARKS) 
e) Describe the gram staining procedure of microscopy			(3 MARKS)
6

image1.png
I @ MINISTRY OF WATER, SANITATION & IRRIGATION
| o KENYA WATER INSTITUTE




