Code No.RR-10301
I-B.Tech  Regular Examinations May/June, 2004

ENGINEERING CHEMISTRY
(Common to Mechanical Engineering, Mechatronics, Production Engineering and 

Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Name the different ingredients present in paints.



b) Explain why st
ainless steel is resistant to atmospheric corrosion. 


c) Distinguish between differential aeration corrosion and differential metal corrosion. 
2.a)
What are elastomers?
Give examples.






b) 
What are the ingradients used in compounding of plastics?  What are their functions?

3.a)
What are the important sources of water?

   b) 
Why is rain water the purest form of natural waters?

   c) 
How do you estimate dissolved oxygen in water?

4. Determine the total hardness of a sample of water in 0Fr and 0Clarke which showed the following analysis :- Suspended matter = 100 mg; Ca(NO3)2 = 16.4 mg/litre; MgSO4 = 24 mg/litre; MgCl2 = 19 mg/litre; NaOH = 40 mg/litre; KOH = 56 mg/litre ( At. Masses of Na = 23, Mg = 24, K = 39 and Ca = 40.)

5.a)
What are the Constituents of petroleum?  Describe the Origin of petroleum.

   b) 
Give an account of production of petrol from crude oil.

6.a)
With a neat diagram describe the orsat gas analysis method . What are the special precaution to be taken in the measurement .


   b)
      Define calorific values of a fuel. Distinguish  gross and net calorific value.
7. 
What are Refractories? Explain Thermal spalling, strength and porosity of the    refractories.

8. 
Define lubricant. Discuss the important properties of the lubricating oils.
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1.a)
Explain why iron in contact with copper corrodes more readily than in contact with lead.

b)    Explain the protective coatings you would choose for steel; Cast iron and concrete      

          pipe. Give reasons for your answer.


    c)
What is Galvanic corrosion.






2.a)
What is a homochain polymer?  Give examples.




b)
What is polymerization?  Explain the different types of polymerization with examples.

3.a)
 Write the structure of EDTA and its complex with Ca+2 ion.

   b) 
Discuss briefly the boiler troubles and their treatment.

4. Determine the amount of soda and lime required in Kg’s to soften 5000 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)
What is cracking of petroleum?  Explain the fluidized catalytic cracking process.

   b) 
What are the main constituents of coal?  Explain their significance.

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 calorometer.
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) 
How are the refractories are classified? Give one example for each class. 
    b) 
Write a note on the conditions leading to failure of a refractory material. 

8. a) 
Define flash and fire points. 

    b)
Discuss the important functions of lubricants.

-x-
Code No.RR-10301

I-B.Tech  Regular Examinations May/June, 2004

ENGINEERING CHEMISTRY

(Common to Mechanical Engineering, Mechatronics, Production Engineering and 

Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
What is a lacquer ?
Give one example.





b)    What are the main objectives of electroplating? Give an account of the method 
         used in electroplating of Nickel on Steel.



c)      What is differential aeration corrosion? Explain with suitable examples. 

2.a)
Write a note on properties and uses of Teflon.

   b)
Differentiate the Natural Polymer and synthetic polymer.



   c)
Write a note on silicone rubbers.  

3.a) 
Write a note on boiler troubles.

   b) 
Explain the significance of “break-point chlorination”.

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 is knocking?  What are its adverse effects? How it is prevented?

   b)
Define Octane Number.  Explain how it can be improved.

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 do you understand by 'Refractoriness'. Explain its measurement.  

    b) 
Write a short note on 'refractoriness-under-load' (RUL). 
8. 
Explain the following two theories for the mechanism of the lubricants. 

a) Boundary lubrication 
b) Extreme pressure lubrication. 
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1.a)
What are the inhibitors used for corrosion prevention?  How do they function.

b)     An iron rod partly immersed in water undergoes corrosion near  Water line?  
          Give reasons. 

c)     Explain Impressed current method of corrosion control with a neat diagram. 

2.a)
Distinguish between addition and condensation polymerization.

b)    Explain the differences between Thermoplastics and Thermosetting Plastics.
c)   What is meant by Degree of Polymerization?

3. a)
 Write a note on the use of coagulants used in sedimentation of water.

    b)      Give the reactions involved in lime-soda process.

4.      
  Determine the total hardness in 0Fr and 0Clarke for a water sample having the 
              following analytical data:-

Ca(HCO3)2 = 0.0162 gm/litre; KOH = 0.0056 gm/litre; MgSO4 = 0.024 gm/litre;   NaCl = 0.058.5 gm/litre; Ca(NO3)2 = 0.0164 gm/litre; MgCl2 = 0.019 gm/litre. Given that the atomic masses of Mg is 24, Ca is 40, K is 39 and Na is 23.

5.a)
Describe the manufacture of metallurgical coke by Beehive oven process.

   b)
What is thermal cracking?  Describe fixed bed catalytic cracking.

6.a) 
Discuss the fundamental principles of  combustion  calculations.

             

   b) 
Write an explanatory note on calorific value of fuels



7. 
Discuss the essential properties of a' good refractory material' in detail.

8. 
Write a note on lubricants with special reference to their classification, mode of action, examples and applications.
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