
 

 

FINAL EXAM 

TACHEM: ANALYTICAL CHEMISTRY 

Fall 2025 
Points of attention:  

o For each question, the maximum earned points are specified in the question.  

o Write clearly! Answers that are not readable are not marked and don’t earn marks!  

o All answers should be written in English using blue or black pens only. 

o Use the pencil only for diagrams and graphs. 

o Show all the calculation steps in the given space.  

o When finished, submit the question paper, together with the answer scripts and the 

signed cover page to the invigilator.   

o Any cheating/copying may result in an instant failing of the examination. 

 

Exam Duration:  2 hours 30 min   40 
Instructor’s Name:  Dr. G. Chandrasekar  

Exam Date:  21/12/2025   10 
Program:  PE  
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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 more than one answer in MCQ will not carry any marks 

 
                                                                             PART -A 

                                             Answer All Questions  
        

[10 x 1 = 10] Marks 

1. Segregate the spectrum of light comes from the sun have the Visible region: 

a) 10–100 nm, b) 400–800 nm, c) 40–40 nm, d) 200–400 nm 

2. The experiments on light exposure to the analyte investigated by Beer–Lambert infer 

that absorbance is proportional to: 

a) Wavelength, b) Concentration, c) Temperature, d) Frequency 

3. In visible spectroscopical study the molar absorptivity(ε) is characteristics for the 

analytes and its unit is expressed as: 

a) L mol⁻¹ cm⁻¹, b) mol L⁻¹ cm⁻¹, c) cm⁻¹, d) g mol-1 

4 Infra-red spectroscopic used in the structural elucidation of organic molecules to 

investigate mainly to: 

a) Molecular weight, b) Functional groups, c) Enantiomers only, d) Enantiomers and 

Isomers. 

5. Predict a suitable source which can emit IR radiation from the following. 

a) Tungsten lamp, b) Xenon lamp, c) Sodium lamp, d) Nernst glower 
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6. Acetophenone is an important member of the aromatic carbonyl compound having 

C=O group exhibiting stretching vibrations around: 

a) 2200 cm⁻¹, b) 1100 cm⁻¹, c) 1700 cm⁻¹, d) 2900 cm⁻¹ 

7. The IR bands observed in the spectroscopic analysis are due to: 

a) Electron transitions, b) Nuclear transitions, c) Molecular vibrations, d) Ionization 

8. Material coated on the TLC plate for the molecular separation and identifications is. 

a) Silica, b) Paper, c) Cotton, d) Plastic 

9. The graphical representation of the UV spectrum expressed as: 

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

wavenumber, d) Weight vs temperature 

10. Select the instrument having FID. 

 a) HPLC, b) GC, c) IR, d) UV 
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                                                         PART -B 
 

Answer All Questions 

 
 
[5x 2 = 10] Marks 

 

11. Inert gases are used to separate volatile molecules by gas chromatography.  

(i) Define the retention factor      (1 Mark) 

(ii) Determine the retention factor, if the compound has retention time = 10.0 min 

and column dead time = 2.0 min.                                                              (1 Mark) 

 

 

 

 

 

 

 

 

 

 

 

12. Filter paper can act as a stationary phase in chromatography. Explain briefly the process 

of separation and identification of molecules using filter paper. (2 Marks) 
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13. Classify any four types of HPLC technique based on types of interaction involved 

between analyte and stationary phase. (2 Marks) 

 

 

 

 

 

 

 

 

14. List out the stationary and mobile phases adopted for normal phase and reverse-
phase HPLC? (2 Marks) 
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15. How will you prepare the samples for the IR spectral analysis, if one is in solid form and 

another in liquid form.  (2 Marks) 
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PART -C 

Answer Any Four Questions below 

 

[4x 5 = 20] Marks  

16. High Pressure Liquid Chromatography (HPLC) used for organic liquids for 

identification, separation and quantification. Sketch the HPLC with neat diagram and 

explain the working principle and instrumentation. (5 Marks) 
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17. Separation factor is an important parameter for peak separation in gas 

chromatography.  

(i) Write a short note on separation factor (α) (2 Marks)  

(ii) Calculate the separation factor (α), if the Retention time of 

Compound A ( 𝑡𝑅1) = 5.0 min, Compound B (𝑡𝑅2) = 8.0 min and 

Dead time (𝑡𝑀) = 1.0 min.                                                                                    

(3 Mark) 
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18. The infrared spectrum of acetic acid is shown below. The three main vibrational bands 

are indicated by the arrows. Write the functional groups that are responsible for the 

vibrational bands as shown by the arrows. 

Arrow No. IR vibrational band due to the functional 

group  

 

1  (1 Mark) 

 2  (2 Marks) 

3  (2 Marks) 
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19. If you are asked to find out the unknown concentration of the methylene blue dye 

sample by using UV visible spectroscopy. Explain briefly the steps which are taken to 

measure the unknown concentration. (5 Marks) 
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20. Explain the chromatography technique specifically used in bio-medical industries to 

separate the biomolecules. Also state the principle involved, nature of stationary 

phase, nature of mobile phase and elusion processes involved in the separation 

processes. (5 Marks) 
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MLO and Bloom’s Level of Complexity 

 

 

 

 

 

 

 

 

Q # MLO 
Addressed 

Complexity Level Mark 

1 4 Evaluate 1 
2 5 Creative 1 
3 1, 2 Understand/Apply 1 
4 1 Demonstrate knowledge 1 
5 1, 3 Understand/Analyze 1 
6 6 Demonstrate 1 
7 3 Analyze 1 
8 1 Knowledge 1 
9 6 Demonstrate 1 

10 1 Understand 1 
11 4 Evaluate 2 
12 1 Understand/Knowledge 2 
13 2 Apply 2 
14 1 Understand 2 
15 4,6 Evaluate/Demonstrate 2 
16 5 Create/Design 4 
17 4,6 Evaluate/Demonstrate 4 
18 2,6 Apply/Demonstrate 4 
19 2,6 Apply/Demonstrate 4 
20 4,6 Evaluate/Demonstrate 4 


