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Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1. a)
What is pH? Explain the importance of pH measurement in process      
industries. 










   b)
Explain the principle of pH measurement. 






   c)
What is the role of buffer solution in pH measurement? 


2. a)
Explain the constructional details of sodium analyzer. 



    b)
Discuss the various principles used in sodium analyzer. 

3. 
Explain how conductivitimetry can be used in the estimation of sulphur dioxide. 

4. a)
Prepare a table containing a geometrically similar column set such that for each column the reduced length is 20,000. Do this for particle diameters 1, 2, 3, 4, 15 and 20(m. Derive the formula used?







b)
1,2,3 tri-methylbenzene has an adjusted retention time at 21.3 min at 2000C and 13.3 min at 2250C. What will be possible to elute this compound in < 10 min? The liquid phase has maximum operating temperature of 2750C? Derive the formula used?

5. a)
Distinguish between photodiode array detector and diode array detector. 


    b)
Give a schematic and explain the multi-channel spectrophotometer.


6. a)
Write about the constructional features of Hollow cathode lamp?



    b)
Write about the sources for UV & visible spectro photometer.

7. a) 
What are the applications of NMR Spectroscopy? 


 

    b)
Explain one of its applications in detail.

8. 
Explain with necessary sketches and graphs the characteristics of ionization type of detectors.
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1. 
With schematic diagram explain the following pH meter.

   
a)
Null – Detector type pH meter 






   
b)
Direct reading pH meter 


2. a)
With neat block diagram explain any one type of sodium analyzer. 



    b)
Write short notes on clinical sodium analyzer. 

3. 
Explain the principle of operation of thermal conductivity analyzer used for estimation of components such as CO, CO2 etc.


4. a)
Often it is tempting to increase the loop volume in order to increase the amount of sample for trace analysis.  What problems will raise if true loop volume were to be increased from 1 to 5ml, when columns with 2mm bore are being used.  Assume a flow rate of 30ml/min at atmospheric pressure (outlet) and a column inlet pressure of 3 atmospheric pressure? Derive the formula used? 




b)
For a column exhibiting a plate number of 5000 for peak, whose retention time is 3min, what would be the reduction in plate number for detector time constant equal to 1/10 of the peak width at base line (4()? Derive the formula used?

5. a)
What is meant by FT instrument ? 







    b)
Explain briefly, how do you find the instrument resolution.


6. a)
What is a filter? Mention the two types of filters generally used? 



    b)
Explain briefly Absorption type of filter with a colorimetric setup.


7. 

Write short notes on merits, demerits and applications of the following instruments.

a) 
Mass Spectrometer.
 

b) 
NMR Spectrometer.

8. 
Write short notes on

   
a)
Ionization chamber.                                                                                             

   
b)
Solid state detectors.                                                                                            
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1. 
Write short notes on the following

  
a)
Electrolytic Conductivity 







   
b)
Conductance Cells 









   
c)
Temperature Compensation in conductivity measurements. 

2. 
With necessary diagrams explain the construction and working principle of silica analyzer. 

3.
Describe the principle of operation of infrared gas analyzer.



4. a)
What is meant by chromatogram? Explain the term “retention time”.


b)
An isopropyl benzene peak has a retention time of 5.36 min at 200 degree centigrade and 3.15 min at 225 degree centigrade on a carbopack c/0.1%sp-1000 column which has an efficiency of 2900 theoretical plates. What is the highest column temperature, which can be used such that the peak width will not be less than 10 sec?

5. a)
Signal to noise ratio can be improved by specially designed filters – What are these Filters? 











    b)   
How do they improve the ratio?

6. a)
Briefly explain the double beam type atomic absorption spectroscope with a     
block diagram.









 

    b)
Briefly discuss about the detectors 


7. a)
Explain with a neat sketch the electron impact ionization used in mass spectrometry. 

    b)
Explain with a neat sketch the salient features of time of flight mass spectrometer. 

8. a)
Enumerate the important radiation detectors used for measuring the radio activity? 

    b)
Explain briefly about the principle of any one of the radiation detector.
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1. 
With neat sketches explain the various methods for the measurement of 
electrolytic conductance. 


2. a)
Explain about hydrogen purity meter by using thermal conductivity method.

    b)
Explain how thermal conductivity of hydrogen different from other gases.

3.
How can infrared gas analyzer be used to determine the components such as CO, CO2 and Nitric oxide of a given sample?

4. a)
With the help of neat sketch explain the operation of flame photometric detector used in PCG system.






 

    b)
With the help of neat sketch explain the operation of Dual detector used in PCG system.


5. a)
What is Non dispersive absorption type IR Technique – briefly explain.


    b)
By way of a schematic, explain the operation of non dispersive dual channel      
absorption technique of IR spectrometer.


6. a)
Explain briefly about an atomic absorption Spectroscope.



 

    b)
What are the problems of AAS? 



7. a) 
What is the need of electrostatic accelerating system in mass spectrometer? 

    b) 
Write a brief notes on ion collecting system and recording of mass spectrograph.

8. a)
Draw the characteristics of radiation counter tube. 





    b)
Discuss about proportional counter range.
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