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1.a)
Give basic principle of gravimetric analysis. Explain the estimation of nickel 

           
 by DMG.

   b) 
Titration of a 0.485g  chloride containing sample by Volhard method required 

36.8 ml of standard    0.1060 N AgNo3. Calculate the % of Chloride in the   

sample.   

2.a)
 Define the  following 

 (i) Diffusion Current (ii)Limiting Current   (iii) Overvoltage                 

b) What is polarographic maxima.Give atleast two maximum suppressors used to   

           eliminate  it. 

3.a)
Explain froath floatation process with neat sketch.






   b)
Write short notes on:

i) Levigation
  ii)  Electro magnetic separation.


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 is meant by lower calorific value of a fuel? How it is experimentally     

            determined for a gaseous fuel?                                                                                                                          

   b)
A sample of natural gas had the following by volume CH4 = 65%;    C2H6 = 29%;      C2H4 
= 1%;     N2 = 4%;    O2 = 1%;   Calculate the air required for complete combustion of 10 
m3 of the gas and the total volume of the dry products of combustion.                                                                                                                                                                                                                                

6.a)
 Explain the regeneration of ion-exchange resins once used for softening of water.

b)
Compare the Zeolite process with ion-exchange process used for removal of    hardness.

7.a)
 Describe the effect of humidity on dielectric strength

   b)
 What are the uses of neutral refractories?
   c)
 What are the conditions leading to failure of refractory?
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8.
Calculate the total hardness in oFr and oClarke for a sample of water that showed the following analysis:- 

KOH = 0.0056 gm/litre; Ca(HCO3)2 = 0.0162 gm/litre; NaCl = 0.585 gm/litre; MgSO4 = 0.024 gm/litre; MgCl2 = 0.019 gm/litre; Ca(NO3)2 = 0.0164 gm/litre. Assume that the masses of Mg, Ca, K and Na atoms are respectively 24, 40, 39 and 23.
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1.a)
 Discuss Mohr method & Volhard method for  determining chlorides in sample  

      
 solutions.

b)
Explain the use of UV-Visible spectrophotometry in estimation of manganese in steel sample.    

    2.a)
 Write short notes on   (i) Amperometric titrations     (ii)DME     

  b)
Calculate the diffusion current value of Cd ion if the concentration is 3 x 10-3     moles, diffusion co- efficient=0.72 x 10-5cm2/sec,mercury flow rate=3mg/sec and drop time=6sec (n=2 for Cd). 

3.a)
What is the basic principle of manufacture of steel?






   b)
Describe manufacturing of steel by L.D. process.


 



   c)
Why L.D. process of steel manufacture is considered to be superior than other processes?


4.a)
What are the various factors which affect the calorific value of a fuel?


   b)
Discuss the process of coal carbonization. 


   c)
Why should an ideal fuel have moderate ignition temperature?

5.a)
Explain octane number? How can octane number be improved?                                        

b) A fuel gas in an internal combustion engine revealed the following  composition      

         by 
volume H2 = 45% ;     CH4 = 36%;     CO = 15%;    and      N2 = 4%;     

        Calculate the volume of air 
required for combination of 100 m3 of gas.                                                                                                                                                                                                                                                      

6.a)
 How is the removal of micro-organisms in drinking water achieved.

   b)
 Write briefly on boiler troubles.

7.a)
 How do you determine the softening temperature of refractory.

   b)      Write a note on electrical insulating materials.

8.
The hardness of 50,000 lit of a sample of water was removed by passing it through a Zealite softner.  The softner then required 300 lit of sodium chloride solution containing 150 g/lit of Nfacl for regeneration.  Calculate the hardness of the sample of water.
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1.a)
Discuss how post precipitation and co precipitation will effect the purity of precipitates in gravimetry analysis.   

   b)     Calculate the concentration of a solution which had molar absorbivity 

            of 1.32 x 104 l/m/cm at 530  nm with absorbance of 0.410 ?    

2.a)
 What is Decomposition potential?Give the importance and significance of it.

b)
 In a aqueous solution containing Fe3+ and Fe2+ ions,the potential is -0.70 volts. Taking the E0 value of Fe2+ (  Fe3+ +e- process as -0.77 volts,calculate the [Fe+3/Fe2+] ratio in the solution.(Temp=250C,R=2cal/degree mole,F=23060 cal/volt)       

3.a)
What elements are added to iron to form steel? How do these contribute to improvement of the properties of steel?







   b)
Describe the open hearth process for manufacture of steel with diagram. 


4.a)
Describe the Otto Hoffman’s process for preparing coke. What are its advantages over the earlier method?








   b)
What is synthetic petrol and how is it manufactured?


5.a)      What is meant by the net calorific value of a fuel? How can this be determined     

            experimentally in the case of gaseous fuels?                                                                                                                                                                                                                                                                
b) A sample of coal contains 92% C ; 5% H ; 3%ash. When this coal was tested in   

the laboratory for its calorific value in the bomb calorimeter; the following data were 
obtained. Weight of coal burnt = 0.95g;Weight of water taken = 700g ; Water equivalent 
of bomb and calorimeter = 2000g ; Rise in temperature = 2.480C ; Cooling correction = 
0.020C ; Fuse wire correction = 10.0 cals ; Acid corrections = 60.0 cals ;  Calculate the 
net and gross calorific values of the coal in cal/g  (assume the latent heat of condensation 
of steam as580cal/g) .                                                                                                                                                                                                                    

6.a)
 Explain the phenomenon of Caustic embrittlement and how can it be avoided?

b)     What are the methods used for the prevention of scale formation in industrial       

           boilers?

7.a)
 Explain different characteristics of Electric insulators.

   b)
 What is the importance of Heat Capacity property in the evaluation of refractory.

c)     How refractories are classified?  Explain with examples.
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8.
Calculate the quantities in kilograms of lime and soda required for softening 10,000 litres of water which showed the following analyses:-

NaCl = 5.85 PPM; KCl = 7.45 PPM; Mg(HCO3)2 = 14.6 PPM; Ca(HCO3)2 = 16.2 PPM; CaCl2 = 11.1 PPM; Mg(HCO3)2 = 14.8 PPM.

Given that the At.Wt. of Ca is 40, Mg is 24, Na is 23 and K is 39.

************
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1.a)
 Discuss the underlying principle in complexometric titration taking the example   of determination of   Ca 2+ with EDTA.        

b) What is the pH of a solution that is 0.04 M in formic acid &0.01M in sodium   

          formate?   (Ka of formic acid is 1.74 x 10-4 )    

2.a)
 Define  pH.Give the measurement of pH using glass electrode. 

b)
 If the diffusion current constant for Zn was 8.25,when m=32.5mg/sec,t=4.3 sec, with diffusion current of unknown sample polarographed under similar condition was 4.3(a?What is the concentration in unknown sample.   

3.a)
What process is involved in powder metallurgy? What are the advantages and application of powder metallurgy?








   b)
What are the advantages of open hearth process over Bessemer process? 


4.a)
How do you classify coals by rank?





   b)
Write a note on significance of ultimate analysis of coal.



5.a)      The phenomenon of knocking in internal combustion engines is related to the  

            structure of   
hydrocarbon components of the gasoline used. Account for it.                                                   

b) A sample of coal was found to have the following percentage composition .C =  

         75% ;  
H2 = 5.2% ; 02 = 12.8% ; S = 1.2% ; N2 = 3.7% ; ASH = 2.1 . Calculate  

         the minimum 
amount of air necessary  for complete combustion of 1 kg of coal.                                                                                                                                                                                                                                             

6.a)
 What is meant by “Potable Water”?

   b)
 Describe the treatment processes used to obtain “Municipal Water”.

7.a)
 Explain the importance of gaseous dielectrics. 

   b)
 Write a note on thermal spalling.

   c)
 What are the uses of neutral refractories.

8.
Two litres of water from a borewell in Dilsukhnagar in Hyderabad gave the following analysis:-Mg(HCO3)2 = 162mg; Ca(HCO3)2 = 81mg; CaSO4 = 136mg; MgSO4 = 120mg; Suspended matter = 100 mg; Organic matter = 700mg.Find out the lime and soda required in kgs for 10,000 litres of this water to soften it if the lime used is 80% pure and soda is 90% pure assuming at.wt. of Mg to be 24 and that of Ca to be 40 respectively.

**********
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