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SIXTH SEMESTER

ELECTRONICS AND INSTRUMENTATION ENGINEERING

EI 1352 — ANALYTICAL INSTRUMENTS

(Common to INSTRUMENTATION AND CONTROL
ENGINEERING)

(REGULATIONS 2007)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

In Interference filters, how the transmitted wavelength is
related to the thickness of dielectrie layer?

List the advantages of FTIR.

Gas chromatography cannot be used as column
chromatography — Justify.

Why the chromatographic column is to be maintained at a
particular temperature?

How do you calibrate a thermal conductivity analyzer?
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Ionization chamber used in smoke measurement w
like a simple RC circuit. — Justify.

What are the features of Glass electrode?

Brief on the principle of conductivity meter.

What is the necessity of sweep and shim coils in |
spectroscopy?

‘Why a preamplifier is required in proportional counte

(@)

®

(a)

PART B — (5 x 16 = 80 marks)

Explain the working principle of UV v
spectroscopy highlighting on any one type o
radiation source and the detector used.

Or

(1)  Discuss about the dispersion devices use
spectroscopy.

(1) Discuss on the principle of interferometry.

The following data were obtained by gas 1
chromatography on a 40 cm packed column.

Compound Retention time Base v
Air 1.9 -
Methyl cyclohexane 10 0.7
Methyl cyclohexane 10.9 0.8
Toluene 13.4 1.0
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Calculate :

(i) Average number of plates

(i) Standard deviation for the average
(iil) Average plate height for the column

(iv) For a resolution of 1.5, how many plates are
required?
(v) If V. and Vi were 19.6 and 62.6 ml, and non

retained air peak appeared after 1.9 min,
calculate retention factor and distribution

constant for each of the compound. (16)

Or
Explain about the working principle of HPLC. Also
Discuss about the detectors used in HPLC. (16)

How do you measure the concentration of Dust and

smoke in Gas? (16}
Or

() Explain the working principle of Hydrogen

sulphide Analyzer. (12)

(i) Why direct measurement of NO is not possible
using spectral methods? @)

Explain the construction and working of the
pH meter. (16)

Or

Explain with neat diagram a method of measuring
oxygen dissolved in water and in dry gas stream.
(16)
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Explain how magnetic resonance principle
employed in Analytical techniques. Q

Or

Explain about the types of analyzers that c
determine the concentration of solutes in a samp
based on its mass charge ratio. (1
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