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2021
MOLECULAR BIOLOGY — GENERAL

First Paper

Full Marks : 100
The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

Group - A

[Biochemistry]

(Marks : 50)

Answer question no. 1 and any three questions from the rest.

1. Answer any seven of the following : 2×7
(a) Name one storage polysaccharide and a structural polysaccharide of plant origin.
(b) Write down the Michaelis–Menten equation.
(c) Where do glycolysis and TCA cycle take place in cell?
(d) Write down the structure of glutamic acid.
(e) Write down one difference between glucose and fructose.
(f) Write down the reaction between a primary -amino acid and ninhydrin.
(g) Name the essential fatty acids.
(h) Give examples of one globular and one fibrous protein each.
(i) Define iodine number of fat.
(j) What is epimer? Give one example.
(k) Write one difference between prokaryotic and eukaryotic cell.
(l) Name two enzymes of glycolysis.

2. (a) What is the significance of KM? What is its unit?

(b) Give examples of  (i) oxidoreductase  and  (ii) hydrolase enzyme.

(c) Differentiate between competitive and non-competitive inhibitors (any two).

(d) What is coenzyme? (3+1)+2+4+2

3. (a) Write down the ATP producing steps in glycolysis mentioning the enzyme and coenzyme.

(b) Which step in TCA cycle require FAD? Write down the reaction.

(c) Write down the first three steps of glycolysis mentioning the names of enzymes, coenzymes.
4+2+6
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4. (a) Mention the characteristics of a peptide bond.
(b) Write down reaction of glycine with 2, 4 dinitrophenol.
(c) Describe the transfer of electrons along the mitochondrial respiratory chain mentioning the

components. 4+2+6

5. (a) Describe the reaction of glucose with bromine water.
(b) What is simple lipid? Give example.
(c) What is the tertiary structure of a protein? Indicate the forces that stabilize testiary structure.
(d) Define pI or isolectric pH of amino acid. 2+(2+1)+(2+3)+2

6. Describe the following biochemical conversion, mentioning the names of enzymes and cofactors.
(any three) 4×3
(a) Pyruvate to lactate
(b) -ketoglutarate to succinate
(c) Pyruvate to acetyl CoA
(d) Glucose to fructose 1, 6 bisphosphate.

7. Write short notes on (any three) : 4×3
(a) Fluid Mosaic Model
(b) Mutarotation
(c) Pentose phosphate pathway
(d) Molisch test
(e) -helical structure of protein.

Group - B

[Biophysics]

(Marks : 50)

Answer question no. 8 and any three questions from the rest.

8. Answer any seven of the following. Choose the correct answer and write it : 2×7
(a) Compound Microscope means

(i) microscope containing single lens
(ii) microscope containing more than one lenses
(iii) microscope containing only two lenses.

(b) One Curie is
(i) 3.7×1010 dps
(ii) 3.7×1011 dps
(iii) 3.7×109 dps
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(c) Physical half-life of C14 is

(i) 123 years

(ii) 5760 years

(iii) 14.29 years

(d) Bacteria cannot be seen by

(i) simple microscope

(ii) compound microscope

(iii) scanning electron microscope.

(e) Which is true for Transmission Electron Microscope (TEM)?

(i) Images are formed through transmission of electrons through object

(ii) Images are formed through production of secondary electrons by the object

(iii) Images are formed through production of proton by the object.

(f) Refractive index of glass is

(i) 1.33

(ii) 1.0

(iii) 1.50

(g) Isotone has

(i) same number of neutrons

(ii) same number of protons

(iii) same number of protons and neutrons.

(h) Electro-magnetic radiation (-radiation) from radioactive substance means

(i) change of mass number and charge of substance

(ii) change of mass number and proton of substance

(iii) no change of mass number and charge of substance.

(i) The magnification of a compound microscope with 100X objective and 10X eyepiece is

(i) 100X

(ii) 10X

(iii) 1000X

(j) The beams of electron microscopes are controlled by

(i) fibre optic lenses

(ii) glass lenses

(iii) electromagnetic lenses.
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9. (a) What are the differences between light microscope and electron microscope?

(b) Draw a ray diagram of compound light microscope with labelling.

(c) Write down the use of oil immersion objective lenses. 4+5+3

10. (a) What is half-life? What is biological half-life and effective half-life?

(b) What is radioactivity?

(c) Write down the full form of ‘L.E.T.’

(d) Define Rad and Rem. (2+4)+2+2+2

11. (a) What is the use of condenser lens in microscopy?

(b) What are the differences between the dark field and bright field microscopy?

(c) Draw a ray diagram of TEM (Transmission Electron Microscope)

(d) What is ‘Limit of resolution’? 3+4+3+2

12. (a) Briefly describe two accute effects of radioactivity.

(b) A radioactive molecule P32 has a  half-life of 14.3 days. Calculate the activity for 1 Curie
disintegration per gram.

(c) Discuss the medical uses of radioactivity. 4+4+4

13. (a) What is refractive index?

(b) Compare ,  and -ray emitting from radioisotopes.

(c) Discuss staining procedure of samples for light microscopy.

(d) State the principle of liquid scintillation counter. 2+3+4+3

14. Write short notes on any two of the following : 6×2

(a) Pocket dosimeter

(b) Radiation Protection

(c) Interaction of -ray with matter

(d) Staining process for TEM.


