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ANALYTICAL INSTRUMENTATION 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 
( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :   

   10 × 1 = 10 

i) Kinematic viscosity of a liquid depends on 
a) volume of the liquid b) ambient temperature 
c) density of the liquid d) all of these. 

ii) Which material cannot be used as a hygroscopic coating 
for measurement of moisture ? 
a) Silver chloride b) Lithium chloride 
c) Zinc chloride d) Phosphoric acid. 

iii) Typical detector of an ultraviolet gas analyzer is 
a) thermistor  
b) thermocouple 
c) thermal conductivity detector 
d) none of these. 
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iv) In an inhomogeneous magnetic field, paramagnetic 
gases tend to 
a) move from weaker to stronger field 
b) move from stronger to weaker field 
c) move in any direction 
d) none of these. 

v) IR spectrometry is based on  
a) atomic absorption b) molecular absorption 
c) nuclear absorption d) none of these. 

vi) Chemical formula of TMS is   
 a) ( CH3 ) 4 Si b) ( CH4 ) 3 Si 

c)  CH3Si4 d)  ( CH3 ) 4 Si3. 

vii) Dropping mercury electrode is used in 
a) conductivity test 
b) polarography 
c) pH measurement 
d) dissolved oxygen analysis. 

viii) In gas chromatography, capacity factor Kc is     
expressed as 
a) RRM ttt /)  ( −  b)  MR tt /  

c) MMR ttt /)  ( −  d) RM tt /  

 where Rt  is retention time and Mt  is dead time. 

ix) X-ray diffraction grating type monochromator obeys the 
equation of 
a) Beer b) Bragg 
c) Michelson d) none of these. 

x) A buffer may be defined as a solution which maintains a 
constant value of 
a) density b) pH 
c) viscosity d) none of these. 



CS/B.TECH(EIE)/SEM-7/EI-703/2011-12 

7313 3 [ Turn over 

xi) In a spectrometer, the monochromator should be 
capable of resolving two wavelengths 599·9 nm and 
600·1 nm. The required resolution is 
a) 100 b) 1000 
c) 3000 d) 5000.  

xii) Non-dispersive type instrument uses 
a) wide frequency band  
b) no restriction of frequency 
c) narrow frequency band 
d) single frequency. 

GROUP – B 
( Short Answer Type Questions ) 

            Answer any three of the following. 3 × 5 = 15 
2. Draw and describe the operation of a non-dispersive dual 

channel absorption type IR spectrometer.  
3. What is plasma ? Draw the schematic diagram of DCP source 

and briefly discuss it. 1 + 4 
4. What is polarization ? How it can be minimised or  

eliminated ? 2 + 3 
5. Describe the atomization process with a block diagram. 
6. On a 1000 cm long chromatography column, the helium 

carrier gas velocity is 40 cm/sec. The elution time for dicane 
is 1·27 sec and the peak width at the base is 1·5 sec. 
Calculate  
i) the capacity factor 
ii)  the effective number of theoretical plates, N and  
iii) the height equivalent of theoretical plates, H. 1 + 2 + 2 

GROUP – C 
( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. What is pH of a solution ? How pH is measured with a glass 
electrode ? Explain the working of calomel and Ag/AgCl 
reference electrodes. Mention a few applications where pH 
measurement and control are required. 2 + 6 + 4 + 3 
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8. a) State how UV absorption spectroscopy can be used for 
quantitative analysis of different samples ? Describe the 
working of the dual beam type UV spectrophotometer 
with a neat sketch. 

 b) A solution containing the complex formed between       
Bi (III) and thiourea has a molar absorptivity of              
9·32 × 103 L mol–1cm–1 at 470 nm. 

i) What is the absorbance of 3·79 × 10–5 M solution of 
the complex in 1·00 cm cell ? 

ii) What is the molar concentration of the complex in a 
solution that has the absorbance 0·353 when 
measured in a 2·50 cm cell ? ( 4 + 7 ) + ( 2 + 2 ) 

9. a) Describe the operation of the thermal conductivity type 
gas analyzer. What is the function of the reference cell ? 

 b) Define specific gravity, kinematic viscosity and 
consistency. 

 c) Explain the operation of the thermomagnetic method of 
oxygen analysis with necessary schematic diagram. 

   ( 5 + 2 ) + 3 + 5 
10. a) Why is RF source necessary for NMR spectroscopy ? 

Describe NMR spectroscopy with schematic diagram. 
 b) What is the principle used in Electronic Spin Resource ? 

Mention two applications of ESR spectroscopy.  
   ( 2 + 6 ) + ( 5 + 2 ) 
11. a) Find the expression for the resolution of a 

chromatography column separating a gas mixture of 
two components A and B. 

 b) Draw and describe the operation of a Flame Ionization 
Detector (FID). 

 c) Draw a typical polarograph and mention some 
applications. 5 + 5 + 5 
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