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1. Solid samples are prepared using KBr in. 

a) UV,              b) IR,                     c) Thermogravimetry,               d) GC 

 

2. Select a suitable range of wavenumbers producing molecular vibrations for spectral 

analysis. 

a) 40–200 cm⁻¹,        b) 400–4000 cm⁻¹,            c) 200-400 cm⁻¹,              d) 10-100 

cm⁻¹ 

 

3. Suggest a source that can discharge infrared rays. 

a) D2 lamp, b) Sodium lamp, c) Nernst glow, d) Xenon lamp 

 

4. Photodetectors are used in _________________ instrument.  
a) Visible spectroscopy, b) Thermogravimetry, c) Mass spectroscopy, d)  UV 

spectroscopy 
 

5. Beer–Lambert Law relates absorbance is directly proportional to: 

a) Wavelength, b) Intensity, c) Pathlength, d) Frequency 

 

6. Electronic transitions phenomena involved in ___________spectroscopy. 

a) Rotational, b) IR, c) Visible, d) Mass 

Instructions: 
(i) SI units must be used. 
(ii) Diagram or Scheme must be provided wherever is required. 
(iii) Half mark will be reduced, if unit is not mentioned. 
(iv) Selection of two answers for one question in MCQ will not carry an any marks 

 
                                                    PART -A 

 

               Answer All Questions below 

 

 

[10x 1 = 10] Marks 
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7. The electromagnetic radiation in Visible region generally lies between: 

a) 10–100 nm, b) 400–800 nm, c) 800–1200 nm, d) 200–400 nm 

 

8. Choose the suitable material to coat on the TLC plate for stationary phase. 

        a)    Fe2O3, b) Alumina, c) Cotton, d) Silicon carbide 

 

9. In the UV-Vis spectroscopy, the spectrum is plotted as: 

(a) Absorbance vs wavelength, b) Peak area vs time, c) Transmittance vs wavenumber, 

d) Weight vs temperature. 

 

10. Deuterium and Tungsten lamps are used for _____________ and ____________ radiation. 

a) X-ray and Gamma ray, (b) IR and Radio wave, (c) UV and Visible, (d) Microwave and x-

ray 
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                                                            PART -B 
  Answer All Questions below 

 
[5x 2 = 10] marks 

11. Describe fabrication of capillary columns used in GC. (2 Marks) 

 

 

 

 

 

 

 

 

 

12. Determine the analyte concentration, if the GC data are as given below 

 

Peak area of analyte : 520 

Peak area of standard : 260 

Concentration of standard : 5 ppm 

Response factor : 1.25 

(2 Marks) 
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13. Draw the relationship of absorbance Vs concentrations and transmission Vs 

concentrations in visible spectroscopy and brief your understanding from the graph. 

(2 Marks) 
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14. List any four differences in the molecular separation process by normal-phase and 

reverse-phase HPLC? (2 Marks) 
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15. Indicate the mode of vibrations observed in the water molecules as shown below:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2 Marks) 

 

 

 

 

 

 

 

Molecule Mode of vibrations 

(A)  

(B)  

(C)  

(A) (B) (C) 
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                                                                    PART -C 

                                            Answer Any Four Questions below [4x 5 = 20] marks 

16. Elaborate the working principle and instrumentation of FTIR with neat diagram. (5 Marks) 
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17. Discuss the working functions of (i) FID and (ii) TCD used in gas chromatography with 
neat diagram.  (5 Marks) 
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18. Thin Layer Chromatography (TLC) is used to identify Active Pharmaceutical Ingredients 

(API) in pharma industries. Demonstrate the principals involved in the technique and 

justify the significance of Rf in separating the compounds. (5 Marks) 
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19. Calibration curve is used to find out the unknown concentration of analyte. 

(i) Discuss the preparation method of 1 ppm, 2 ppm, 3 ppm and 5 ppm of standard 

solutions from the 100 ppm of the stock solution.                                   (3 marks) 

(ii) Construct the calibration curve with the data as shown below.         (2 marks) 

Concentration of Standard Solution Absorbance 

1 ppm 0.1 

2 ppm 0.25 

3 ppm 0.35 

5 ppm 0.48 

Unknown 0.31 
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20. Sketch the double beam UV-Visible spectroscopy and enumerate the working principle 
and functions of each component involved in the analysis. (5 Marks) 
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MLO and Bloom’s Level of Complexity 

Q # MLO 
Addressed 

Complexity Level Mark 

1 1 Knowledge 1 
2 1 Understand 1 
3 1 Knowledge 1 
4 1 Knowledge 1 
5 2 Apply 1 
6 2 Apply 1 
7 1 Knowledge 1 
8 4 Evaluate 1 
9 5 Creative 1 

10 2 Apply 1 
11 4 Evaluate 2 
12 4 Evaluate 2 
13 5 Creative 2 
14 3 Analyze 2 
15 5 Creative 2 
16 3, 5 Analyze and Creative 5 
17 3 Analyze 5 
18 3, 4 Analyse/Evaluate 5 
19 5,6 Creative/Demonstration 5 
20 5 Design 5 

 

 

 

 


