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1.a)
Define corrosion.







   b)
How will you differentiate oil varnish from spirit varnish?   

   c)
Explain with a diagram, why a metal rod half immersed vertically in water starts corroding at the bottom.

2.a)
How is PVC prepared and what are its uses?

b)
Write down the differences between compression and injection moulding techniques.

c)
How is Thiokol prepared?  Mention its uses.





3.a)
What is meant by “hardness” of water?

b)
What are the major disadvantages of hard water when used for (i) domestic purposes (ii) industrial purposes and (iii) steam generation in boilers?

4.
Calculate the temporary, permanent and total hardness in mg/litre of a sample of water containing the following salts :- Mg(HCO3)2 = 14.6mg/litre;               Ca(HCO3)2 = 16.2 mg/litre; MgCl2 = 9.5mg/litre; CaSO4 = 13.6 mg/litre ( Assume the atomic mass of Ca to be 40 and that of Mg to be 24).

5.a)
What is the origin of coal? What are the characteristics of good coal?. 



   b)
Explain the Proximate analysis of coal to ascertain its quality.                  

6.a)
Describe the method of determination of  calorific value of a solid fuel by bomb calorimeter.
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   b)
Calculate the gross and net calorific value of a coal sample from the following data  obtained from a bomb calorimeter.
Weight of coal 0.73 gm, weight of water in the calorimeter 1500 gm, water equivalent of calorimeter 470 gm, initial temp. 25.00C,  and final temp. 28 oC, percentage of hydrogen in coal 2.5%, latent heat of steam 587 cal/gm

7.a)
Explain the differences between the acidic basic and neutral refractories with suitable examples.

   b) 
What is meant by pyrometric cone equivalent of a cone? Explain. 
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8.a) 
Describe the mechanism of lubrication that is applied to delicate instruments. 

b)
What do you mean by viscosity index of lubricating oil? How does it changes with temperature? 

c)
What are the chief characteristics required for a good lubricating oil? 
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1.a)
How does a coating of oxide formed over an aluminum surface protect the metal from further corrosion? 

b)
Write an account of procedure adopted for cleaning the surface prior to coating on them.





   c)
What is metallic coating?  Name the metallic coating methods.

2.a)
What is Nylon and how is it prepared?

b)
Explain any one of the mechanism of addition polymerization, using a suitable example.

  c)
Describe the important uses of PVC.

3.a)
How is the “chloride” in water estimated?

  b)
Write a note on hardness of water.

4.
2 litres of water obtained from a borewell in Patancheru  near Hyderabad gave the following analysis for salts :- FeSO4 = 30.4 mg; CaSO4 = 13.6mg; 


MgCl2 = 38 mg; Ca(HCO3)2 = 32.4 mg; Mg(HCO3)2 = 14.6mg; NaCl = 11.7 mg.

Find out the total hardness of water in ppm units, giving temporary and permanent hardness assuming the atomic mass of Fe to be 56, that of Ca to be 40, that of Mg to be 24 and that of Na to be 23.

5.a)
How is coal graded? Explain what is calorific value of coal.                   


   b) 
Give the advantages and disadvantages of Coal over gaseous fuels.      

6.a)
An oil on analysis gave the following results. C=85%, H=12% and O=3%. Find the  weight of minimum air required for burning of 1kg of the fuel .

   b)
 Write a note on synthetic petrol.   


7.a)
What are insulating refractories? Explain the classification of these materials with examples. 
    b) 
Write the engineering applications of thermal insulators. 
8.
Explain the mechanisms of different types of lubricating process.
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1.a)
What are the various factors which influence corrosion?



   b)
Write any four corrosion control methods.

2.a)
What are polymers?
How are they classified? Give examples.


   b)
How is Bakelite manufactured?  Discuss its important uses and properties.

3.
Explain the lime-soda process for the softening of water used for steam generation in industrial boilers mentioning clearly the reactions and conditions employed. 

4.
Determine the amount of soda and lime required in Kgs to soften 5,000 lit of water containing the following salts: MgCl2 = 15.5 ppm, Ca(Hco3)2 = 32.5 ppm, Ca(No3)2 = 22.4 ppm; NaCl = 50 ppm, KCl = 22.5 ppm.

5.a)
Discuss the formation of coal. What is the importance of carbon, ash, moisture  

            and volatile matter present in the coal?                                                          


  b)
Give an account of classification of coal based on the proximate analysis.  


6.a)

Discuss the fundamental principles of  combustion  calculations.

        

   b)

Write an explanatory note on calorific value of fuels.


7.
Define insulators. Discuss the characteristics of the insulating materials in detail.

8.
Write short notes on the following properties of lubricants:

(a) Pour point  (b) Fire point 
(c) Neutralization number
(d) Emulsification.
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1.a)
Why is anodizing best suited to aluminum?




  b)
What is meant by chromating?





 c)
Give the mechanism of corrosion of an iron piece dipped  in acidic water.

2.a)
Write the repeat unit in Bakelite, PVC and Nylon?




   b)
Mention any two important compounding ingredients of rubber.



   c)
Write a note on Silicones.


3.a)
 Explain the process of Scale and Sludge formation in boilers.

   b)
 Describe the internal treatment of boiler water.

4.
Calculate the amount of soda and lime required to soften 15,000 lit of water which showed the following analysis.

NaCl: 15.5 ppm, KCl = 25 ppm; CO2 = 5.5 ppm, Mg SO4 = 120 ppm:          

CaCl2 = 22ppm: Ca(HCO3)2 : 15ppm; Mg (HCO3)2 = 3.30 ppm, 

Suspended     matter =15 ppm, Organic impurities = 35 ppm.

5.a)
What are the characteristics of liquid Fuels? 

   b). 
Write note on: (a) octane number. (b) Thermal cracking.                                        

6.a)
Discuss in detail Bergius procedure for the manufacture of synthetic petrol.

   b)
What are the characteristics of a good fuel?



7.
What are electrical insulators? Describe the characteristics and engineering applications of these materials.

8.
Explain the below mentioned properties of the lubricants and discuss their significance: 

(a) Saponification value 


(b) Aniline point

(c) Viscosity and viscosity index.

(d) Flash point. 
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