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1. (a) Draw the diagram of double-beam UV-Visible Spectrophotometer with Czemy-Turner 
monochromator. Explain its working principle and advantages. 

(b) A molecule with formula, CHr(C=O)-R, shows absorption at 293 nrn (weak) in UV 
spectra, when R =H. Explain the effect of solvent polarity on the molecule (its transitions 
in UV Spectra), when R =-OR or NHz or NR2• 

2. Calculate the UV absorption Amax value for the following compounds: 

(i) 

(iii) 

0 

(ii) 

(iv) 
0 

CfococH, 

(4+2 = 6 Marks) 

(4xl.5 = 6 Marks) 

3. (a) A standard reference material known to have 38.1% Hg was analyzed by atomic 
absorption spectroscopy. When it was verified in a lab, the results were 38.9%, 37.4% and 
37.1 %. At the 95% confidence level, is there any evidence for a systematic error in the 
method? 

(b) A 3.4842 g sample of a solid mixture containing benzoic acid, C6H5COOH (122.123 
g/mol), was dissolved and titrated with base to a phenolphthalein end point. The acid 
consumed 41.36 mL of0.2328 M NaOH. Calculate the% benzoic acid (HBz) in the sample. 

Note the Uncertainties: in buret reading= ± 0.02 ml; balance=± 0.0001 g, and in the molar 
concentration= ± 0.0001. 

(3+3 = 6 marks) 



4. (a) Sketch the diagram of Flame-Atomic Absorption Spectrophotometer, and provide the 
technical improvement introduced by Professor Allan Walsh in AAS. 

(b) Richards and Willard had reported the atomic mass of lithium in their JA CS article (1990) 
and the data is provided in the following table. 

Experiment Molar Mass, g/mol 

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 oflithium as the true value 
(6.94lamu), calculate the absolute error, and the% relative error ofthe mean value 
mentioned in the above table. Also determine the RSD(ppt) for the above data. 

(3+3 = 6 Marks) 

5. (a) Describe the wavelength dispersion process occurring in a gratings along with a suitable 
diagram. 

(b) When a grating having (N) 1200 lines/rum and a width of 110 mm is working in 1st order 
diffraction, what will be its resolving power? Calculate the 'bandpass' of the grating. 

(c) In the below figure, V3+ and Cr3+ shows broader spectra in UV-Vis Spectra whereas the 
spectra ofEr3

+ and Pr3
+ are found to be sharper, Explain. 
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(3x 2 = 6 marks) 
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