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Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---

1.a)
State Beer Lambert's law. Derive an expression for optical density of a solution 

         
based  on this law.  

       b) 
Give the principle involved in estimation of Cr in water giving necessary     

              
equations by spectrophotometry.  

2.a)
Discuss the various factors contributing to the polarographic limiting current.  

   b)
What is half wave potential ?Give the expression for it and explain its 
significance in polarographic analysis.          

3.a)
Give different chemical reactions for different types of roasting.




   b)
Explain calcination and smelting.


4.
Differentiate between the following:
      
a)Low temperature carbonization & high temperature carbonization. 


b) Gross & net calorific value.

5.a)
Write short notes on  Cetane number and its importance.                                                                                                                                                                                                          
   b)
A sample of petrol was found to contain 15.2% of hydrogen & 84.8% of carbon 
by weight. Calculate the weight of air for the complete combustion of 1Kg of 
petrol (% composition of air by weight oxygen:23%;nitrogen:77%).                                                                                                                                                                                                                                                                                                         
6.a)
Explain the difference between carbonate and non-carbonate hardness of water.

   b) 
State the harmful effects of silica present in water.

   c) 
Write a note on sterilization of drinking water.

7.a)
Classify and explain about the thermal insulators.

   b) 
Explain in detail the refractoriness of a refractory material.

8.a)
Calculate the total hardness of a sample of water in oFr and oCl having the 
following salts:-

Ca(HCO3)2 = 8.1 PPM; Mg(NO3)2 = 14.8 PPM; CaCl2 = 11.1 PPM; Mg(HCO3)2 = 7.3 PPM. (At. Wt. of Mg is 24 and that of Ca is 40).
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1.a)
State Beer Lambert's  law and explain the terms transmittance, absorbance and 
molar extinction coefficient .How are they related to each other?  

  b) 
What is Cupferron? Discuss its use as an organic precipitant with suitable 
examples. 

2.a)
What are potentiometric titrations?Give atleast 2 important applications of  

potentiometric titrations.

   b)
What was the concentration of Cd solution if in polarographic analysis, the 
diffusion coefficient was 0.72 x 10-5cm2/sec,with rate of flow is 2mg/sec with 
drop time 4.4 sec and magnitude of average diffusion current was 10( A ?          

3.a)
Explain Bessemer converter process for manufacture of steel with diagram.


   b)
How is steel classified? Give one example of each.


4.a)
What is cracking .





   b)
Describe fixed bed and moving bed catalytic methods.

5.a)
Write short notes on (i) Synthetics petrol (ii) cracking.                                                                                                                                                                       

   b)
In a boiler trial, the analysis done on the flue gas shows the result by volume 
as CO2:10%; CO: 1.5%; O2:8%; N2:80.5%. The coal used in the boiler has 
the following analysis by mass: C: 82%; H: 4.2%; O: 4.8%; ash: rest. 
Ascertain the amount of excess air per kg of fuel burnt. Also determine the 
total mass of air supplied per kg of fuel burnt. 

6.a)
What is meant by “Hardness” of water?

   b) 
How is the hardness of water detected and measured?

7.a)
Discuss the four essential properties of a refractory. 

   b) 
Classify the  electric insulators.

8.

A water sample  anAlysis gives the following data:Ca 2+= 20ppm; Mg2+ =25ppm; 
CO2 = 30ppm. HCO3 =150ppm, K+ =10ppm.  Calculate the lime(82%pure) and 
soda (94%pure) required to soften 1 million lit of water sample.

- - -
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1.a)
What is Beer Lambert's law. Explain different terms involved in it and give its

          
application.     

   b)
What is the molar absorbivity and concentration of solution (mol. Wt. 54.95) with 
an absorbance of  0.70 if its concentration was 1.52 x 104M with optical path 
lenth of  1cm and absorbance as 0.35?  

2.a)
What is pH and give the method of determination of it by quinhydrone electrode?

   b)
Describe the potentiometric titration of ferrous ammonium sulphate against 
potassium dichromate.

3.a)
What is metallurgy?










   b)
Write the basic Principle of furnace.




 



   c)
Name different type of furnaces with their uses.






   d
What is ore dressing?



4.a)
What are fuels and give their classification.






   b)
What are the characteristics of good fuel?






   c)
What is meant by calorific value of a fuel? Why gross calorific value is higher 
than net calorific value? 


5.a)
What are the advantages and disadvantages of gaseous fuels?                                                                                                                                                                                                                         

   b)
The percentage combustion of sample of anthracite coal was found by mass to be: 
C: 90;  H:3.3; O: 3.0; N: 0.8; S: 0.9 & ash 2.0. Calculate the minimum amount of 
air required for the complete combustion of Kg of this fuel. If 50% excess of air is 
supplied, find the percentage combustion of the dry fuel gases by volume.       

6.a)
How is boiler corrosion caused?

   b) 
Describe methods used to avoid boiler corrosion.

                                                                                                                                                                                                                                                                                                                                                                                                               7.a)
Write a note on electrical insulating materials.
  b) 
Write a short note on SF6 as dielectric gas. 
  c) 
Distinguish between acidic and basic refractories.

8.
Find out the total hardness of a sample of water in oFr and oClarke which analyzed 


as follows:-

KOH = 56mg/litre; NaOH = 40mg/litre; MgCl2 = 19mg/litre; MgSO4 = 24mg/litre; Ca(NO3)2 = 16.4mg/litre; suspended matter = 100mg (At.Wt. of Na = 23, Mg = 24, Ca = 40 & K = 39)

- - -
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1.a)
State and explain Beer Lambert's law.Give its application in determination of 
concentration of a unknown sample solution.  

  b)
Distinguish between a complexing agent and a  chelating agent.Give the

      
principle involved in the determination of Cu  +2 with EDTA.

2.a)
Give Ilkovic equation and explain the terms involved in it. Give its significance.

   b)
Give the principle involved in amperometric titrations explaining with suitable 
examples.

3.a)
Explain the term alloy. State purpose of alloying with suitable example.



   b)
Draw a flow chart of steel manufacturing.


4.a)
Explain briefly the ultimate analysis of fuel.






   b)
Bring out the difference and utility of proximate and ultimate analysis of coal.

5.a)
What  is  Biogas?  How  gobar  gas  is  produced? What are the advantages and


limitations of 
gobar gas?                                                                                                                                                                                                                                                                                                                                                                                                             b)
The percentage composition of sample of bituminous coal  was found to be C: 
76%; H2: 5.2%; O2: 12.8%; S: 1.2 %; N2:2.7%; Ash: 2.2%. Calculate the 
minimum amount of 
air necessary for complete combustion of 1Kg of coal & 
percentage composition of mass of dry products of combustion.  

6.a)
What are Zeolites?

   b) 
How is the softening of water carried out in the Permutit process?

7.a)
How do you determine the softening temperature of refractory?
   b) 
Write a note on electrical insulating materials.

8.
Determine the amounts of lime and soda needed in kilos for softening 10,000 
litres of water using 82 PPM of NaAlO2 as coagulant. The analysis of water was 
as follows:- 

KCl = 74.5 PPM; NaCl = 58.5 PPM; Mg(HCO3)2 = 146 PPM; CaCl2 = 111PPM; Dissolved CO2 = 44 PPM.

Given that the wt. of Na, Mg, K, Ca and Al are 23, 24, 39, 40 and 27 amu respectively.

- - -
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