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Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
What is corrosion?  How is it different from erosion?  Explain the rusting of iron based on electro-chemical theory of corrosion.

   b)
Explain with suitable examples the cathodic protection of metals.

2.a)
Differentiate the following:


(i) Thermoset resins from thermoplastic resins 
(ii) Monomer from polymer


(iii) Homopolymer from copolymer.
   b)
Give an account of the composition, processing, and vulcanization of natural rubber.

3.a)
With the help of a neat diagram explain the Lime-soda process for the softening of hard water and its advantages.

   b)
A sample of water contains the following dissolved salts in Mgs per liter.


CaCO3 = 50 Mgs,
Mg(HCO3)2 = 14.6 mgs,
CaCl2 = 11.1 mgs, 

MgSO4 = 60 mgs
NaHCO3 = 8.4 mgs,




Calculate the amount of lime and soda required for the purification of 10,000 litres of water, if the sample of lime is 75% pure and soda is 80% pure.

4.a)
Define calorific value.  What are the units in which calorific value is expressed?  How do you determine the calorific value of a liquid fuel?

   b)
A sample of coal contains the following composition C = 84%, H2 = 11%, O2 = 2% and S = 1% and reminder being N2. Calculate the gross and net calorific value of the coal sample in kilocalories.

5.a)
Give an account of the composition, synthesis, properties and uses of (i) teflon       (ii) bakelite. 

   b)
Explain the various types of mechanism of lubrication.

6.a)
What are refractory?  How are they classified?  Give an account of the properties of a good refractory material.

   b)
Explain the criteria of a good electrical insulating material.

7.a)
What is a paint? Explain the different constituents of paint with suitable examples. 

   b)
By writing the chemical reactions, give an account of setting and hardening of cement.

8.a)
What is carbureted water gas?  What is its calorific value?  Describe the manufacture of water gas and its composition.

b) Write a detailed account of knocking in petrol and diesel engines.
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1.a)
What are the factors which influence the rate of corrosion?

   b)
How are metals protected from corrosion by anodic coatings?

2.a)
What is hardness of water due to?  How is it expressed?  Explain the determination of total hardness of water by EDTA method.

b)
One gram of CaCO3 was dissolved in Hcl and the solution was made upto one liter with distilled water.  50 ml of the above solution required 30 ml of EDTA solution on titration.  50 ml of a sample of hard water required 25 ml of the same EDTA on titration.  50 ml of the same hard water on boiling, filtering etc. required 20 ml of EDTA solution.  Calculate the temporary and permanent hardness of water.

3.a)
What are polymers?  How are they classified?  Explain the mechanism of addition polymerization with suitable examples.

b)
Give an account of the composition, synthesis, properties and uses of the following   (i) polyvinylchloride (ii) Silicones.

4.a)
Explain the refining of petroleum by giving the composition, boiling range, and uses of the various fractions obtained during refining.


   b)
How do you measure the calorific value of gaseous fuels by Junker’s calorimeter?
5.a)
What are refractories?  Explain the reasons for the failure of a refractory material.

   b)
Give an account of the characteristics of thermal insulating materials.

6.a)
With the help of a neat diagram explain the manufacture of cement.

b)
Explain the measurement and significance of the following properties of lubricants   (i) Viscosity (ii) flash and fire point.

7.
Write a brief account of the following.


(a)
Metal cladding

(b)
Polyurethane rubber


(c)
Caustic embrittlement

(d)
Octane number.

8.a)
Describe the treatment of water for drinking purpose.

b)
Calculate the weight and volume of air required for the complete combustion of      one kg of carbon.
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1.a)
Give an account of the compounding of plastics.

   b)
With the help of neat diagrams, explain the following fabrication techniques.


(i) injection moulding
 (ii) Extrusion moulding  (iii) Compression moulding.

2.
How are the following protective coatings useful in the protection of metals from environmental attack?
  
(a) Galvanization      (b) Cementation      (c) Vitreous coatings      (d) Varnishes.

3.a)
What are scales?  How are they formed?  Write an account of the disadvantages and prevention of scales.

   b)
A zeolite softner was exhausted completely when 10,000 liters of hard water was passed through it.  The softner required 250 liters of Nacl solution of strength 50 gms per liter.  Calculate the hardness of water in ppm.

4.a)
Explain the ultimate analysis of coal and its significance.

   b)
Give an account of the synthesis of petrol from coal.

5.a)
What are the functions of refractories?  Give an account of the criteria of a good refractory material.

   b)
How are the insulators classified?  Describe the characteristics of a good electrical insulating material.

6.
How are the following criteria useful in determining the efficiency of a good lubricating material?


a) Viscosity
 b) Aniline point      c) cloud and pour point
     d) Carbon residue.

7.a)
What are the ingredients of cement?  Explain the manufacture of cement by wet process by giving the relevant chemical reactions involved.

   b)
Give an account of the determination of alkalinity of water.

8.a)
How is producer gas manufactured?  What are its composition, calorific value and applications?

   b)
A gaseous fuel has the following percentage composition CH4 = 22%, H2 = 10%    CO = 26%, O2 = 2% the reminder being N2. Calculate the volume of air required for the complete combustion of 100 m3 of fuel.
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1.a)
Explain the galvanic corrosion of the metals with relevant chemical reactions and the role of emf series in determining the corrosion to metals. 

   b)
Write a brief note on:


(i) Tinning
(ii) Lacquers.

2.a)
What are plastics?  Differentiate thermoplastic resins from thermoset resins.

   b)
Give a detailed account on preparation properties and uses of the following:


(i) Thiokol
(ii) Nylon.

3.a)
Explain the ion-exchange process for the treatment of boiler-feed water.

   b)
Calculate the temporary and permanent hardness of water in ppm, degree dark and degree French (oFr) of a sample of water containing the following dissolved salts.


CaCO3 = 100 mg/l, Mg(HCO3)2 = 14.6 mg/l, Hcl = 36 mg/l, MgSO4 = 12 mg/l, 

NaCl = 84 mg/l, CaCl2 = 11.1 mg/l.

4.a)
What is carbonization process?  Explain the characteristics of a good metallurgical coke.

   b)
Explain the catalytic cracking of petroleum and its advantages.

5.a)
Why refractory materials are used in linin the furnaces?  Explain the reasons for the failure of a refractor Material.

   b)
What are insulators?  How are they classified?  Give an account of the characteristics of a good thermal insulating material.

6.a)
Explain the classification and theories of lubrication.

   b)
How do you analyse the CaO and Fe3+ in the given cement sample.

7.a)
Explain the analysis of fuel gas by orsat apparatus.

   b)
Calculate the volume of air required and % composition by weight of the products of combustion of a sample of coal containing the following composition.  

C = 88%, H2 = 10% and O2 = 2%.

8.
Write short notes on the following:

a) Polyethylene


b) Boiler corrosion


c) Cathodic protection


d) Flash and fire point.
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