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B.Sc (BIOCHEMISTRY)– 4th SEMESTER
SEMESTER EXAMINATION: April 2024
(Examination conducted in May / June  2024)
BCH 422 – Biomolecules and Analytical Techniques in Biochemistry - 1
(For current batch students only)
Time: 2 Hours







    Max Marks: 60
This paper contains three printed pages and four parts
PART-A
Answer any eleven of the following in a word or a sentence.[1 X 11 = 11M]
1. Which is the most abundant molecule in the living system? 
2. Give two examples of disaccharides.
3. Name the sugar found in milk.
4. Name the linkage responsible for joining monosaccharides to polysaccharides. 
5. Mention two factors that cause coagulation of protein.
6. Mention the number of peptide bonds present in a tripeptide.
7. Draw the plane (111) in a simple cubic unit cell.
8. State Stark-Einstein’s law of photochemical equivalence.
9. Write onelimitation of Beer–Lambertlaw.
10. The λ of 𝝈 to 𝝈 * transitions lies in which region in EMR?
11. What is the necessary condition for IR spectroscopy?
12. What is TMS in NMR spectroscopy?
13. What is the parent ion peak in MS?
PART-B
Answer any 9 of the following questions:                                                [2 X 9 = 18M]
14. Though silicon is the most abundant element in the earth curst but why carbon is selected by the living system?
15. Give the structure of β-D-glucose and indicate the anomeric carbon.
16. Provide an example of heteropolysaccharides and write their oneimportant role in biological processes.
17. Designate the structure of any one possible dipeptide which on hydrolysis affords one mole of glycine and one mole of alanine. 
18. How does amylose differ from amylopectin?
19. How proteins are classified based on their composition? Give an example of each.
20. Draw the α-helix, how it is differ from β-pleated sheets?
21. Why it is necessary to determine the primary sequence of the protein?  
22. A red light emits a frequency of 4.62 X 1014 s-1. What is the wavelength of the light in nm?
23. Between 1,3-hexadiene and 1,4-hexadiene, which molecule will absorb at a longer wavelength and why?
24. Predict the number of proton NMR signals produced for the following compounds.
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PART-C
Answer any 7 of the following questions:[3 X 7 = 21M]
25. Differentiate the partial hydrolyzed structure of cellulose and agarose.
26. Draw the structure of cholesterol.Give its biological importance.
27. Bragg’s reflection of the first order was observed at 21.7º for parallel planes of a crystal under test. If the wavelength of X-rays used is 1.54 Aº, find the interplanar spacing for the planes in the crystal.
28. Discuss three major different features of schotky&frenkel defects.

29. What are the advantages and limitations of using IR spectroscopy in chemical analysis?
30. HCl shows absorption in IR but not H2– Explain.
31. Alkaline solution of 5-methylcyclopenta-1,3-diene (A) shows a singlet for methyl group in its 1H NMR spectrum’- Justify the statement.
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32. What is spin-lattice relaxation? What factors influence the spin-lattice relaxation time in NMR spectroscopy?
33. What is a metastable ion? Give some important characteristics of these peaks as observed in mass spectroscopy.
PART-D
Answer any 2 of the following questions:[5 X 2 = 10M]
34. (a) Draw the structures of acidic solution of lysine titrated against sodium hydroxide. Calculate the pIof the above change. 

Given the pka1= 2.2, pKa2 = 9.1 and pKa3 =10.5                       3
(b) In the -helical structure of proteins, how many amino acid residues are there in one complete full turn of the helix?                                                                                                                  2
35. A compound with the molecular formula C6H12O. The compound is subjected to electron ionization mass spectrometry (EI-MS), and the resulting spectrum shows the following peaks:

A base peak at m/z 72 (100% relative abundance).

Peaks at m/z 43 (60% relative abundance) and m/z 57 (40% relative abundance).

Determine the possible structure of the compound based on the given mass spectrum.           5
36. (a) A compound having molecular formula C9H18O showed only one singlet in its 1H NMR spectrum. Determine the structure of the compound.                                                                 3
      (b) Predict and explain the theoretical number of 1H NMR signals of the following compound.
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