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1.a)
Explain briefly the main objectives of analysis of water used for domestic 

          
purposes. 








       
   b)
The following are the results of the Physical & Chemical analysis of a 

          
sample of surface water considered as the only available source of supply. 

          
Calculate the hardness and alkalinity of water and mention the proposed 

          
treatment for this type of water.


Chemical 
         Concentration 
      Chemical                 Concentration 


Constituent 

    mg/lit 
      Constituent 
           mg/lit 


      Ca 

     
       30 

   Fe

             0.4            


      Mg 

      40 


   Mn 

              0.3


      Na


      30 


Turbidity 

  600 


      K


      10 


     pH

   
   8.5                          


    CO3


      30 


     F


   4.0 


   HNO3 

      70 


    NO3

    
   0.1 


    SO4 


      80 





   12 

2.
 Distinguish  between. 
   a)    
Balancing reservoir and service reservoir. 
   b)  
Continuous system and intermittent system. 
   c) 
Scour valve  and float valve 

   d)
Expansion joint and flexible joint



3.a)
What are the various components of  a Sewerage System.                                                           
   b)
What are the points to be considered in the design and planning of a Sewerage 
System? 


4.
Mention the various sewer appurtenances used in a sewerage system and state the  
location and utility of each of them.


5.a)

Briefly explain the treatment achieved in various units of a water treatment plant.

   b)

State the reasons for aerating the water. Explain the different methods of aeration.
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6.a)

What are the merits and demerits of a pressure filter?

   b)

Draw a neat sketch of vertical type pressure filter and explain the function.
7.a)
State different features of racks and screens                                                     
   b) 
Write a schematic diagram of a typical wastewater treatment plant.                

   c)
Explain the function of skimming tank



8.a)
What is an oxidation pond? State its advantages and disadvantages.                
   b) 
State the features for the design of oxidation ponds.               
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1.a)
What are the various types of water demand ? Give the values of each of the           
type in lpcd.        







        
   b)
The following are the results from the bacterial analysis on a sample of            
water. Calculate MPN of Coliform organisms.   
      

 Sample Size 

      Portions 


+ve numbers

    10ml


     5 



5 

     1ml 


     5 



4

    0.1ml 


     5 



2



  0.01ml 


     5 



1 

2.a)
Write short notes on (i) Laying and testing of pipe lines   (ii) Water meters
        
   b)
 Hardy- Cross method of analysis of pipe networks. 


3.a)
How is the capacity of a sewer calculated for its design. What is the design period adopted for different components of a Sewerage Scheme        

                                 
   b)
What are the causes of variation in the flow of sewage. What are their effects on 
the design of sewers?        



4.a)
What types of pumps would one recommend for pumping sewage and why.            
   b) 
Differentiate between ejectors and pump and describe with a sketch, the 
working   of   a typical ejector.     

5.a)
Show that the efficiency of a sedimentation tank is independent of depth of tank.

   b) 
10 mg of copperas is consumed with lime at a coagulation basin per litre of water.     Determine the quantity of copperas and the quick lime required to  treat 10 million litres of water per day for one year. Molecular weight of  copperas is 278 and of quick lime is 56.

6.a)
Write a note on theory of filtration.







   b) 
Write a detailed note on the precautions to be taken to overcome the troubles in 
the operation of rapid sand filters.



7.a)
State design features of bar screens.                                                                

   b) 
What are screens? What are the objectives of providing screens?                     
8.a)
Explain different types of  oxidation ponds.                                                    

   b)    
What are the merits of oxidation ditch?                                                           

***     ***     ***
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1.a)
Explain various types of water demand.




     
   b) 
Define the following: 


(i) Artesian aquifier 
(ii) Perched aquifier (iii) Aquiclude
(iv) Specific yield. 

2.a)
A distribution main is tapped at a point where R.L. is 30m and where             pressure is 12m head. The service pipe is 60m long and supplies water to 12            occupants at an average rate of 135 LPCD. The hourly variation factor is given as 4. Calculate the size of the supply main if residual head at the top outlet having R.L of 33m is not to fall 1.5m. use the formula V= 835 m2/3s1/2 
   b)
 How is the capacity of a distribution reservoir determined?
3.a)
What are the hydraulic formulae used for determining flow velocities in sewers and   drains.   






        

      
   b)
Why is a circular section more commonly used in the construction of sewers? 
What  are the advantages of egg shaped section and under what conditions of flow 
does it become more useful.

4a)
What is a trap. When and where should it be provided. What are the requirements of a good trap?   







    
  b)
Describe Intercepting Trap, Floor trap and Gulley trap. .


5.a)
Design a set of four clari-flocculators to treat 30 mld of water with a depth of 3 m. Also check the values of surface and weir loadings. Comment on the values obtained.
   b)
Determine the quantity of alum required to treat 10 mld of water at a treatment plant. The dosage of alum is 10 mg/l. Also determine the amount of carbon dioxide released per litre of water.

6.a)

What is disinfection of water? What are the requirements of a good disinfectant?

    b)
Explain the reactions involved in chlorination with the help of equations.

7.a)      Explain with neat sketch radial flow circular sedimentation tanks.                   

   b)
Explain bar screen with a neat sketch.                                                               
8.a)
Explain the components of a septic tank with a neat sketch.                           

   b) 
What are the design criteria for design of septic tank?                                     
***     ***     ***
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1.a)
Differentiate between 


(i)  Infiltration and percolation 

           (ii)  Pure water and safe water 

           (iii) Gravity well & pressure well 
           


                
   b) 
What is meant by per capita demand of water? Explain. 

2.a)
Compare the “Dead end system” of laying the distribution pipe with “Grid             iron system”.








   
b)
What are the functions of service reservoir in water supply system? How             is their location decided. 






    

   c)
Compare the merits and demerits of intermittent supply of water to a city. 

3.
Explain how B.O.D and C.O.D can be determined in the laboratory.  
4.a)
What is a storm water drain? What are the requirements of a storm water drain?      

   b)
Explain the different types of drains that are commonly used with neat figures 

5.a)

Design a flash mixer and the tank for a population of 2 lakhs. Rate of water supply is 140 lpcd. Assume suitable data necessary.

  b)

Write a note on ‘flocculation’. Highlight the design criteria of a flocculator.

6.a)

What is a chlorinator? Explain a liquid chlorine chlorinator with the help of a sketch.
   b)

Explain disinfection by ozone gas treatment and ultra violet rays treatment of water.

7.a) 
Distinguish between aerobic and anaerobic methods of sewage treatment.           

   b)
List different methods of aerobic treatment of sewage and where they can 
be applied?     

8.a)
Explain different methods of effluent disposal of septic tanks.                       

   b)
Discuss the criteria for the design of a septic tank.                                         
***     ***     ***
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