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ANALYTICAL INSTRUMENTATION          

(Electronics and Instrumentation Engineering)

Time: 3 hours





                      Max.Marks:80

Answer any Five questions

All questions carry equal Marks

---

1.a)
With a diagram, describe the principle of conductivity meter. Mention its use.

b) Describe the use of dissolved oxygen hydrogen analyzer, with its principle.

2.a)
Explain the term Sodium analyzer.

b) What is thermal conductivity?  Explain its types.

3.a)
What is meant by H25 analyser system?  Explain its principle and use.

b) Write a note on sampling.

4.a)
Explain the principle and applications of Gas chromatography.

b) What is the principle of Oxygen analyzer?  Explain.

5.a)
Describe uv spectrophotometer with its instrumentation, sources and detectors.

b) Write a note on atomic absorption spectro photometer.

6.a)
Discuss the sources and detectors for flame photometers.

b) Explain the principle of mass spectrophotometers.  Mention its use.

7.a)
Explain the term:


i)  Solid state detectors
(ii)  GM counter

b) Briefly discribe the NMR spectrophotometer.

8.
Write short notes on:

a) Liquid chromatography

b) PH meter

c) Nuclear radiation
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1.a)
What is PH meter?  With a block schematic explain its operation.

b) Discuss the concept of  sampling systems.

2.a)
Explain the terms:


i)  Conductivity meter

(ii)  Sodium analyzer

b) Write a note on CO monitor.

3.a)
With a block diagram describe the operation of H25 analyser.

b) Write a note on thermal conductivity and its types.

4.a)
What is the principle behind liquid chromatography?  Explain.

b) Explain the paramagnetic type detectors with its use.

5.a)
Write a note on Oxygen analyzer.

b) What is the principle of a spectrophotometer?  Explain with an example.

6.a)
Write a note on Atomic emission spectrophotometer.  Give its applications.

b) Discuss the sources and detectors for IR spectrophotometer.

7.a)
With a block diagram explain NMR spectrophotometer.

b) Explain in detail the nuclear radiation detectors.

8.
Write short notes on:

a) GM counter

b) NOX analyzer

c) Ionisation chamber
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1.a)
With a neat sketch, explain the principle and working of a dissolved oxygen analyzer.

   b)
Define conductivity.  What is the relation between conductivity and water purity?  Explain the principle  of conductivity meter.

2.a)
Describe the theory and working principle of CO monitor with a neat sketch.

b) Explain the principle and working of a H2S analyzer  with a neat diagram.

3.a)
State the principle of chromatography.  Explain the instrumentation involved in Liquid chromatography.

   b)
Describe with a neat sketch the principle and working of paramagnetic oxygen analyzer.

4.a)
Describe with a neat sketch, the principle of operation of any two detectors employed in Gas chromatography.

   b)
Explain the various techniques used to optimize the column performance in liquid chromatography.

5.a)
Draw the schematic diagram of a double beam instrument and give its advantages over single beam instrument.

   b)
Describe the standard techniques used for preparing solid, liquid and gaseous samples in IR spectrometers.

6.a)
Draw the cross section diagram of a diffraction grating and explain its salient features.

b) Describe the principle and working of detectors employed in IR spectrometry.

7.a)
Explain the principle of NMR and describe the instrumentation involved in NMR spectrometer.

b) Describe the principle of mass spectrometer with a neat diagram.

8.a)
Explain the principle of operation of Geiger counter with a neat sketch.

b) Explain the constructional details and principle of operation of

i) Surface barrier detector



ii) Lithium drifted germanium detector
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1.a)
Define PH.  Explain the principle of operation of PH meter with a neat sketch.

b) Describe the theory and working of silica analyser with a neat diagram.

2.a)
Explain the need for Gas analyzer in Industry and describe the working of Co analyzer.

b) Describe the working principle of No2 analyser with a neat sketch.

3.a)
What is chromatography?  What are the parts of a gas chromatograph?  Explain the principle of operation with a neat sketch.

   b)
Describe the principle of operation electron impact ionization detector employed in Gas chromatography with a neat diagram.

4.a)
Describe the sample handling techniques employed in liquid chromatography.

   b)
Explain the principle of any one type of paramagnetic oxygen analyzer with a neat diagram.

5.a)
With a neat schematic, explain the working principle of  Flame emission spectrophotometer.

   b)
Describe the radiation sources employed in uv-visible and IR spectrometry.

6.a)
Describe how prisms and monochromaters are used in spectrometry.

   b)
Explain with heat diagrams, two non dispersive detectors used in IR spectrometers.

7.a)
Explain the basic principles behind NMR spectroscopy. 

b) Describe the working principle of proportional counter with a neat sketch.

8.a)
Explain the principle and working of single focusing mass spectrometer with a neat diagram.

   b)
Draw the schematic diagram of ionization chamber and explain the principle of operation.
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