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1. (a) In 1910, Richards and Willard had reported the following data for the determination 
of atomic mass of lithium in JACS: 

Experiment Molar Mass, glmol 

I 6.9391 
2 6.9407 
3 6.9409 
4 6.9399 
5 6.9407 
6 6.9391 
7 6.9406 

Assuming that the currently accepted value for the atomic mass of lithium is the true 
value (6.941amu), calculate the absolute error, and the% relative error ofthe mean 
value determined by the Richards and Willard. 

(b) Lead concentration (in ppm) is determined in a paint sample by using the Atomic 
Absorption Spectrophotometer (AAS), and the results ofthe repeated analysis 
are given as follows: 3.263, 3.256, 3.265, 3.260, 3.351. 

i) Calculate the relative standard deviation for the above data. 
ii) Calculate the confidence interval and report the statistically probable mean value 

at the 95% confidence level. 

(2+4 = 6 marks) 

2. (a) Draw the schematic diagram of Czemy-tumer monochromator used in the UV-Visible 
Spectrophotometer, and mention its advantages. 

(b) Brief the effects of solvent in the spectrophotometric analysis. 

(c) A sample of 1.20 mg (with Mol.wt:122) was dissolved in methanol and its absorbance 
was recorded in UV radiation. Calculate value of extinction coefficient if the optical 
density ofthe solution is 0.21 and the path length is 1.0 em. 

(2+2+2=6 marks) 



3. (a) Compare the atomisation processes by the Graphite Furnace (GF) with Flame 
in the AAS technique. 

(b) Describe the working principle of the special accessory used for the analysis of 
mercury in AAS, and mention its detection limits (in gram). 

(c) How can you generate "ICP" in an ICP torch? 
(3+2+1= 6 marks) 

4. (a) Explain the difference between the XRD and the XRF techniques. 

(b) Write a brief about the gas proportionation counter used in X -ray analysis. 

(c) When Cu(Ka) x-rays of wavelength 154 pm are passed on a cubic crystal, a first order 
reflection was occurred from the {123} plane. The length of the side of the unit cell (a) 
is 687 pm. Calculate the glancing angle. 

(2+ 2+ 2 = 6 marks) 

5. (a) If you are provided with a organic mixture containing: 1,2,3,4- tetrachlorobenzene, 
benzene and hexachlorobenzene, how can you achieve a good separation of the 
above in HPLC? Roughly draw the chromatograms expected for your method. 

(b) Brief the function of the sample injection port in the chromatography under the 
'sample load' and the 'injection' conditions. 

(c) Identify a suitable detector for the gas chromatographic analysis of a sample 
contain organic halides and organometallics. Sketch its diagram. 

(2+2+ 2 = 6 marks) 
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