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PEEI 5301
Sixth Semester Examination — 2012

ANALYTICAL INSTRUMENTATION
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following in brief : 2x10

(a)

()

Mention the type of output of a Photocell when light falls on its surface.
Write the instrument required to measure the output.

Write the range of wavelength in Infrared region of the electromagnetic
spectrum.’

What are the changes that may take place in a molecule due to absorption
of electromagnetic radiation at Ultraviolet range?

Distinguish between “Qualitative Analysis” and “Quantitative Analysis”. Give
one example of each type of analysis.

What is the significance of Nernst equation?

What is Blank Correction in lon Analyser?

Why Buffer solution is used in pH measurement?

What are the rules for determining the Net Spin of a nucleus for a given
number of protons and neutrons?

Define “Curie”.

State “Compton effect” related to interaction of radiations with matter.

Draw schematic diagram and briefly explain the operations of Single-Beam
Filter Photometer and Double-Beam Filter Photometer. What are the
advantages and disadvantages of these Photometers? 6

Briefly describe the basic components of an Infrared Spectrophotometer. 4
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(a) Explain the basic principle of Flame Photometry. What are essential parts

and describe their functions in a Flame Photometers? 5

(b) Explain the basic principle of operation of an Atomic Absorption
Spectrophotometer and describe its instrumentation system. 5

(a) Explain the basic principle of Gas Chromatography. Describe the methods

of measurement of Chromatographic peak areas. 5

(b) Explain the basic principle of measurement of pH of a solution. Describe
types of electrodes used for measurement of pH. o

5. (a) What are acidosis and alkalosis? What is the normal range of pH value of
human blood? What are the causes of variation of pH in blood? 5

(b) Describe the construction, principle of operation and method of measurement

of Partial Pressure of Carbon Dioxide (CO,) in blood. 5

6. (a) Explain, in brief, the following phenomena related to Nuclear Magnetic
Resonance : 5

(i)  Resonance Condition
(i) Absorption Spectra
(iil) Relaxation Process
(iv) Chemical Shift

(b) Describe the construction and working of the following Radioactive
Detectors : 5

(i) lonization Chamber
(i)  Geiger-Muller Counter
7. (a) Commenton decay of Radioactive Isotopes with time. 3
(b) State “Lambert-Beer Law of Absorption” and “Brag’s Law of Diffraction”. 3

(c) Describe important parts of the |nstrumentat|on associated with X-Ray
Spectroscopy. 4

8.  Write brief notes on any two : 5x2
(a) Liquid Chromatography
(b) Paramagnetic Gas Analyzer
(c) lonAnalyzer.
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