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POPULATION FORECASTING & WATER DEMAND 

1. The population of a city in the year 2000 is found to be 2,00,000 

and there after population increases arithmetically at a rate of 

60,000 per decade till 2030. and then population increases 

arithmetically at the rate of 40,000 per decade and growth rate 

continues. Estimate population for 2050. 

2. The population of a city in the year 2010 was found to be 6lakhs. 

And population increases arithmetically at a rate of 35,000 per 

decade for 30 years and then growth rate declined to 25,000 per 

decade for next 30 years. Estimate the population for 2060. 

3. The population of a city in the year 2000 was found to be 20lakhs. 

And there after population increases geometrically at a rate of 

20% per decade till 2025 and then growth rate declined by 12% 

per decade and continues. Determine the population for the year 

2045. 

4. The population of India in the year 2000 was 1 billion and then 

population increases geometrically at a rate of 4% per year per 

25years. And there after population growth rate declined to 205% 

per year and continues. Determine the population for 2050 [in 

billion]. 

5. The population of a city in 2010 was found to be 35 lakhs and 

follows geometrical growth rate of 2% per year. Determine the 

year of occurrence of double the population. 
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6. The present population of city is 2 lakhs. It is estimated that the 

population is increases to 10 lakhs in next 3 decades. Determine 

the geometric rate constant. 

7. Population of a city in 1970 was found to be 1 lakh. And there 

after it becomes developing city for 35 years increases population 

at a rate of 30% per decade and then increases population as a 

constant growth rate at a rate of 20,00 per decade for 25 years. 

Determine saturated population and the population for the year 

2010. 

8. The population of a city in 1980 was found to be 3 lakhs and then 

population increases arithmetically at a rate of 30,000 per decade 

and incremental at a rate of 10,000 per decade. Determine the 

population for 2020. 

9. The population of a city in the year 2000 is found to be 5 lakhs 

and there after population increases arithmetically at a rate of 

50,000 per decade and decrementally at a rate of 35,000 per 

decade. Determine population for 2050. 

10. A water supply project is designed to supply water for a 

population of 2 lakhs with per capita demand of 200 lpcd and the 

fire demand of 20MLD. Estimate various types of design drafts 

required for water supply project. 

11. The design capacity of existing water supply water project 

of the city is 4800m3/day, present population of the city is 22,000 

and consuming 2,600m3/day. It was estimated that in next 20 

years population of the city increases to 36,000. Determine how 

many number of years are required to complete the entire design 



 

 

capacity of water supply project. Assume population follows 

arithmetic growth rate. 

12. A water treatment plant obtains its water from source 

which is 5km away from it and then supplies towards a city with 

a population of 4 lakhs and per capita demand of 250 lpcd. 

Consider Hazen-william coefficient as 135 and the head loss as 

60cm. Determine the diameter of pipe required. 

13. A Jock well of 1m diameter delivers its water towards a 

reservoir which is 100m away from it at a flow rate of 0.5m3/s 

and water flows at a velocity of m/s. Determine the minimum 

gradient required per 100mts. Length of pipe assume frictional 

(in cm). 

14. A lake supplies water towards a city with a population of 5 

lakhs, per capita demand of 300 lpcd and it is 4kmaway from the 

city. Water is supplied 14hrs a day with a head loss of 12m, the 

difference in water surface elevation between lake and reservoir 

is 40m. Determine the diameter of the pipe required and also 

estimate velocity of flow at BHP. Assume frictional factor as 0.03. 
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QUALITY OF WATER 

1. 20ml of raw water carrying certain odour diluted with 200ml of 

distilled water to make of odourless. Determine TON. 

2. 40ml of raw sewage diluted to 280ml using distilled water. 

Determine TON. 

3. 200ml of distilled water diluted to 250ml using waste water. 

Determine TON. 

4. 75ml of raw water filled into a clean dry empty container of 

initial weight 72.145grams. Container with water placed in hot 

air oven at 104˚C for 5 hours and final weight is determined to 

be 72.180 grams. Determine the concentration of total solids. 

5. 100CC of raw water passing through clean dry empty what man 

filter paper of initially 16.245gm is collected 95cc of filtered 

water. Then filter paper with solids placed in hot air oven 104˚C 

for 1hr. The dry weight is found to be 16.31gms. Estimate ss. 

6. 150ml of raw water allowed is passthrough whattman filter 

paper of initial weight 16.457 grams. The filtered watered of 

volume 140ml collected in a container of initially 60.560 grams. 

The container with water placed in hot air oven and the dry 

weight of solids and container is found to be 60.72 grams. Then 

it was placed into maffle furnace at 700˚C for 4hrs. The final 

burnt weight of solids in container is found to be 60.70gms. 

Determine TDS, VS & NVS. 
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7. The concentration of TDS in water is found to be 500mg/L. 

Determine its concentration in percentage? 

8. A synthetic water sample is prepared by adding 100g of glucose 

150grams of kaolinite, 125mg of Lime, 75mg of sodash, 100mg of 

Fuller’s Earth into 4 liters of water sample. 

9. A synthetic water sample is prepared in 5L of distilled water 

added with following concentrations of chemicals as given below. 

Determine TS,SS & TDS. 

10. The concentration of sodium bicarbonate in water is found 

to be 200mg/L. Determine the concentration in mol/L. 

11. The concentration of calcium bicarbonate in water is found 

to be 0.0024 mol/L. Determine its concentration in mg/L. 

12. The concentration of calcium chloride in water is found to 

be 250mg/L. Determine its concentration in equivalent/Litre. 

13. The concentration of sodium hydroxide in water is found to 

be 0.0052(eq/L). Determine its concentration in mg/L. 

14. The concentration of calcium hydroxide in water is 120 

eq/L. Determine its concentration in mol/L. 

15. The concentration of sodium hydroxide in water is found to 

be 500mg/L. Determine its concentration equivalent to CaCo3. 

16. The concentration of calcium hydroxide in water is found to 

be 6 milli equivalence per litre. Determine its concentration 

equivalent of CaCo3. 

17. It was estimated that 300g of calcium is required to form 

Calcium carbonate, Determine amount of carbonate required. 
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18. The concentration of OH- ions in water is found to be 500 

mg/L as CaCo3. Determine pH of water.   

19. 40ml of 0.02N conc.H2SO4 is consumed to the titrimetric 

estimation of pH for 100ml of raw water. Determine pH. 

20. 50ml of 0.01N NaoH is consumed while determining pH for 

500ml of water sample. Determine pOH: 

21. pH of raw water entering into the treatment plant is 5. 

Consecutive to the inflow raw water, waste water from industry 

with a pH of 12 enters into a treatment plant. Assuming linear 

variation of hydrogen ion concentration with respect to time. 

Derive mean pH? 

22. 750ml of milk with pH 6.5 diluted using 1250ml of raw 

water with pH 8.5. Determine pH of diluted milk.   

23. Waste water from paper industry carries a pH of 4 and raw 

water from the river carries a pH of 7. Determine how many 

times waste water is more acidic than raw water. 

24. The concentration of carbonate, bicarbonate and hydroxyl 

ions in water is found to be 120, 240 and 300 mg/L respectively. 

Determine total alkalinity. 

25. Total alkalinity of water is found to be 500mg/L as CaCo3. 

The 3 ions responsible for causing alkalinity are equal in their 

concentration. Determine carbonate concentration equivalent to 

CaCo3. 

26. The concentration of calcium and magnesium in water is 

found to be 120 and 240mg/L respectively. Determine TH. 



 

 

27. A river water sample carried out for ionic composition 

analysis and concentration of various ions is as given below. 

Determine the concentration of carbonate hardness and non-

carbonate hardness. 

Na+ = 20 mg/L 

Ca+2 = 120 mg/L 

Hco3
- = 610 mg/L 

Co3
-2 = 60 mg/L 

28. Chemical composition of waste water sample is derived and 

its ionic composition in meq/L as given below. Determine CH & 

NCH. 

Na+ = 2 

Ca+2 = 12 

Mg+2 = 2 

29. Surface water from the river is collected and sent to water 

treatment unit carrying the treatment methods like rapid sand 

filtration (RSF), Gentle mixing (GM), Sedimentation (S), 

Chlorination (C), and rapid mixing (RM). Arrange the methods 

of water treatment in sequence. 

30. Determine NCH and CH from the ionic composition in the figure 

below 
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31.  A sample of water has been analyzed for common ions and results are 

presented in the form of a bar diagram as shown. The non-carbonate hardness 

(expressed in mg/L as CaCO3) of the sample is 

 

32. Effluent from an industry 'A' has a pH of 4.2. The effluent from 

another industry 'B' has double the hydroxyl (OH- ) ion concentration 
than the effluent from industry 'A'. pH of effluent from the industry 'B' 

will be __________  
 

33. A standard multiple-tube fermentation test was conducted on a 

sample of water. The results of the analysis for the confirmed test are 
given below : 

 

Sample Size (mL) No. of positive 

results out of 5 tubes 

No. of negative 

results out of 5 tubes 

10 4 1 

1 2 3 

0.1 1 4 

0.01 0 5 

MPN index for combinations of positive results when 5 tubes used per 

dilutions (10mL, 1.0 mL, 0.1 mL) 

Combination of 

positives 

MPN Index per 100 

mL 

5-4-3 280 

4-3-1 33 

4-2-1 26 

2-1-0 13 

Using the above MPN Index table, what is the most probable number 

(MPN) of the sample ? 
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34. A sample of water is analysed for the coliforrm group using three sample 
portions: 10mL, 50mL and 500mL. Each of these portions is filtered 

through five filter membranes using the membrane filter technique. The 
results of the colony counts are given in tabular column. What is the 

no. of coliforms per 100ml of the sample? 

  

Sample 
Proportion 

I II III IV V 

10 mL 6 7 5 8 6 

50 mL 30 32 33 31 25 

500 mL 350 340 360 370 340 

 (A)  30   (B) 60   (C) 100   (D) 
60 

 

35. A factory discharges 50m3/day of waste having pH = 11. If the waste 
contains KOH only, find out the quantity of KOH in kg/day? 

 

 (A) 2.8   (B) 3.4  (C) 3.6  (D) 4.2 

 

36. From the complete analysis of water sample, it was found that the total 

hardness value is 119 mg L as CaCO3.  The analysis further shows that, 

the concentration of all the principal cations causing hardness are 
numerically the same. Determine the concentrations of principal 

cations present in water  mg L ?  

Equivalent wt of Ca +2 = 20  

Equivalent wt of Mg +2 = 12.2 

(A)  15   (B) 16   (C) 17   (D) 18 
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