For 2000 and 2001 Batches
Code No.: NR-10104

I B.Tech (Supplementary) Examinations April/May 2003

ENGINEERING CHEMISTRY

(Common to Civil Engineering, Mechanical Engineering, Production Engineering, Mechatronics, Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any five questions
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1.a)
Discuss cathodic protection of metals against corrosion.
   b)
Explain the terms and indicate their functions


i)     Thinners


ii)     Pigments

iii)    Drying oils

iv)    Fillers.

2.a)
Give a comparative study of thermo-plastic and thermo-setting resins.

   b)
Give the preparation, properties and uses of 



i)  Buna-S


ii) Poly-urethane rubber
3.a)
Briefly explain compression moulding and injection moulding.

   b)     i)  Give a brief note on surface conversion coatings for protection from corrosion.


ii)  Differentiate between varnish and lacquers.

4.a)
Define hardness?  What are the units of hardness of water?


What are disinfectants?  Give example.

   b)
Discuss briefly


i)  Caustic embrittlement                ii)    Thermal insulators.

5.a)
Describe refining of petroleum indicating the principles involved, name the fractions obtained and indicate their uses.

   b)
Discuss the synthesis of petrol by 


i)  Fischer-Tropsch process    
ii)    Bergius process
6.a)
Describe the flue gas analysis with a neat sketch and discuss its significance.

   b)
Describe the ultimate analysis of coal and explain its significance.

7.a)
How are insulators classified?  Explain the important characteristics and applications of electrical insulators.

   b)
What are the reasons for failure of a refractory material?

8.a)
Outline the manufacture of Portland cement by wet process.

   b)
What is a fuel?  How are they classifies?  Mention the relative merits of gaseous fuels.
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1.a)
What are the main characteristics required of a good lubricating oil?  Discuss any four?

   b)
Distinguish between thermoplastics and thermosetting plastics giving two examples for each.  Write one method of preparation for any one thermoplastic and any one thermosetting plastic.

2.a)
What are scales and sludges?  How are they formed in boilers?  What are the disadvantages of scales and sludges?  How are their formation prevented?

   b)
Discuss the various methods of disinfecting water, giving necessary equations.

3.a)
i)   Explain the term calorific value.


ii)   The percentage composition of a sample of coal was found to be C=75.4, H=5.3, O=12.6, N=3.2, S=1.3, the rest being ash.  Calculate the minimum air needed for its complete combustion.

   b)
i)   What is meant by vulcanization of rubber?  How is it done?  What are the merits of it.

ii)    Write down the repeating structural unit of the following polymers:



i)  Silicone


ii) Thiokal rubber


iii) Buna-N


iv)  Poly vinyl chloride
4.a)
What is meant by hard water?  What are the various units in which hardness can be expressed?

Give the preparation, properties and uses of


i)
Teflon


ii) 
 Bakelite

   b)
Explain the working of Orsat’s gas analysis apparatus.

5.a)
Explain boundary lubrication and extreme pressure lubrication.  When are they done?

   b)
i)    Describe the Zeolite process for treating water.


ii)    Write a note on priming and foaming.
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6.a)
Explain the terms knocking and octane number.  How the octane rating of gasoline can be improved?

  b)
i)   Define and classify fuels with examples.

ii)  Discuss the synthesis of petrol by Bergius process.
7.a)
Write briefly on corrosion control methods.

   b)
Explain compression and injection moulding of plastics.

8.a)
What do you mean by cracking?  What is its significance?  Write a note on cetane number.

   b)
Calculate the total hardness of a water sample containing the following salts per liter



Cacl2=22.2mg;                            Mg(HCO​3)2=14.6mg


CaSO4=6.8mg;

    MgSO4=24.0mg



MgCl2=4.0mg and 

    NaCl=5.7mg.
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1.a)
Discuss the different methods of corrosion control.

   b)
Write short notes on


i)    Hot dip process   
ii)   Surface conversion coatings

2.a)
What are paints?  Describe the various constituents of paints and their function.

   b)
Give an account of the various methods of sterilization of drinking water.

3.a)
What is polymerisation?  Explain addition polymerisation with example.

   b)
How are the following prepared?


i)     Bakelite




ii)    Teflon 


iii)   Silicon resins


Mention their uses.

4.a)
i)  Outline a method for the manufacture of synthetic gasoline.


ii)  Explain the term leaded petrol.

   b)
Give an account of vulcanization of rubber.  Explain the changes caused in the characteristics of rubber due to vulcanization.

5.a)
How would you estimate the amount of dissolved oxygen in water?

   b)
What is meant by hard water?  Describe the zeolite process for treating water.

6.a)
How will you determine the calorific value of solid and liquid fuels using Bomb calorimeter?

   b)
What are the properties of metallurgical coke?  


Calculate the weight and volume of air needed for complete combustion of 5.0kg of coal containing 85% carbon, 10% hydrogen and the rest oxygen.

7.a)
What are the characteristics of a good refractory?  How they are classified?

   b)
Outline the manufacture of Portland cement by wet process.

8.a)
Define lubricant and explain the mechanisms of thin film lubrication and extreme pressure lubrication.

   b)
Discuss  briefly


i)  Scales and sludges

ii)  Caustic embrittlement.
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1.a)
What is corrosion?  Discuss the various factors which influence corrosion.

   b)
Write short notes on


i) Chemical conversion coatings
ii) Hot-dip process

2.a)
Describe compression and injection moulding of plastics.

   b)
What is elastomer?  How is natural rubber obtained?

Describe the preparation, properties and uses of polyvinyl chloride.

3.a)
Write short notes on


i)   Vulcanisation


ii)  co-polymerisation

   b)
How would you estimate the amount of chloride present in water?


What are the defects caused by hard water in boilers?
4.a)
With a neat diagram explain the ion-exchange process for the purification of water.  Discuss the merits and demerits of this process.

   b)
Discuss briefly


i)  break-point chlorination

           ii)  Caustic embrittlement.
5.a)
What do you understand by flue gas analysis?  Discuss its significance and determination by Orsat’s apparatus with the help of a suitable sketch.

   b)
Write short notes on    


i)  Calorific value


ii)  Petrol knock and diesel knock

6.a)
Describe the ultimate analysis of coal.

   b)
Write short notes on


i)   Refractories


ii)  Electrical insulators.
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7.a)
What is Portland cement?  Discuss the various chemical reactions involved in the hardening and setting of cement.

  b)
Calculate the hardness of a water sample containing the following salts per litre:

Ca(HCO3)2=8.1mg;
Mg(HCO3)2=7.5mg;

CaSO4=13.6mg;
MgSO4=12.0mg;

MgCl2=2.0mg and 
NaCl=4.7mg;
8.a)
Give a brief note on anodic and cathodic coatings for protection from corrosion.
   b)
What are paints?  Explain the significance of various constituents of a paint.
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