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ST. JOSEPH’S COLLEGE (AUTONOMOUS), BENGALURU-27

BSc. BIOCHEMISTRY- V SEMESTER

END SEMESTER EXAMINATION: October 2022
(Examination conducted in December 2022)

BCH 5122- Elements, Molecules and Macromolecules
Time- 2 ½ hrs


Max Marks-70

This question paper contains 2 printed pages and 4 parts.
(Please give reactions and structures wherever applicable)

Part A
Answer any 16 out of 18 questions; each question carries 1 mark = 16 marks
1. Give a function of a trace element in the living system?
2. Name the most abundant molecule found in a living cell?

3. Why are lysosomes called “suicidal sacs”?
4. What is the linkage seen in chitin?
5. Why are cows able to digest cellulose?

6. What imparts a red colour to haemoglobin?

7. Draw the structure of the following tripeptide: G-L-M?
8. At what pH would asparagine exist as a zwitterion – acidic, basic or neutral?
9. Classify lipids into three major classes?

10. What property of phospholipids makes them ideal components of cell membranes?
11. Name the phospholi9pid predominantly present in myelin sheaths?

12. Why do hibernating animals have a high content of fats?

13. Why does pH play an important role in the activity of an enzyme?

14. What is the significance of Michaelis-Menten constant?

15. The lock and key model is best suited to describe which type of enzyme specificity?

16. What does a high glycemic index indicate?

17. What is another name for the sleep wake cycle?
18. Which foods come under the category of “junk food”?
Part B

Answer any 10 out of 12 questions; each question carries 2 mark = 20 marks

19. How has nature ensured that toxicity of oxygen did not happen in aerobic organisms?

20. By what means do water molecules reduce their energy levels when in the presence of non-polar molecules?

21. Draw the partial structure of glycogen?

22. Why do desert flora and fauna have a high content of trehalose?

23. Draw and name a hydrophobic amino acid and a polar uncharged amino acid?

24. Give the reaction of ninhydrin with an amino acid?  
25. What is rancidity; give one method by which it can be prevented?

26. Mention two ways by which enzymes are regulated?
27. Which class of enzymes have the first digit as (1) and (4) respectively?

28. Which molecules give fluidity to the cell membrane?

29. Give two major factors that are responsible for lifestyle diseases?
30. Name two lifestyle diseases?
Part C

Answer any 8 out of 10 questions; each question carries 3 mark = 24 marks

31. Distinguish between starch and glycogen?
32. Draw the partial hydrolysis products of cellulose and name them?

33. Draw any two of the secondary structures commonly seen in proteins and name them?
34. Define saponification number and give its significance?

35. Give the mechanism for non-competitive inhibition and draw the Lineweaver-Burk curve for the same?

36. What are lipid rafts? What is their function (any two)?

37. What are the major types of proteins present in cell membranes?

38. What is the importance of fatty acids in cell membranes?

39. What is an ideal diet for a diabetic person?

40. Would expectant mothers and gestational mothers have the same diet? Justify your answer.
Part D

Answer any 2 out of 3 questions; each question carries 5 mark = 10 marks

41. Calculate the axial length of an alpha-helix containing 78 amino acids? How long would the polypeptide chain be if it were fully extended?
Given that the rise per amino acid in a helix is 1.5 A° while it is 2 A° in a fully extended polypeptide chain.




(3+2)

42. A solution initially contains a catalytic amount of an enzyme with KM = 1.5 mM, 0.25 M of substrate, and no product. After 45 seconds, the solution contains 25 µM of product. Find Vmax and the concentration of product after 2.0 minutes.


(1+2+1)
43. Identify the type of molecule (nutrient), state or requirement being described:
a) Used in non-specific biological therapies to promote general well-being, control symptoms, and prevent malignant processes.
b) Deficiency leads to osteoporoses
c) Required in high amounts by lactating and pregnant mothers?

d) Highly regulated by the sleep wake cycle?

e) High intake could lead to a lifestyle disease?
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