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2021
MOLECULAR BIOLOGY — GENERAL

Paper : SEC-A-1

(Radiation Biology)

Full Marks : 80

The figures in the margin indicate full marks.

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

1. Pick up the correct alternatives (any ten) : 2×10

(a) Value of 1 Curie is

(i) 3·7×1010 dps (ii) 3·7×106 dps (iii) 3·7×109 dps.

(b) S.I. unit of absorbed dose is

(i) Gray (Gy) (ii) Rad (iii) Rem.

(c) Roentgen is the unit of

(i) radiation absorption (ii) radiation exposure (iii) radiation activity.

(d) Full form of rem is

(i) Roentgen equivalent mammals

(ii) Radiation equivalent mammals

(iii) Radiation equal mammals.

(e) Radiation affects the human body mainly

(i) by damaging the DNA in our cells

(ii) by damaging the RNA in our cells

(iii) by damaging the DNA and RNA in our cells.

(f) A cell survival curve gives

(i) the relationship between the absorbed dose of radiation and the proportion of cells that survive
in the sense that they are able to grow into a colony.

(ii) the relationship between the emission dose of radiation and the proportion of cells that survive
in the sense that they are able to grow into a colony.

(iii) the relationship between the transmitted dose of radiation and the proportion of cells that
survive in the sense that they are able to grow into a colony.
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(g) Which of the following is electromagnetic in nature?

(i) -ray (ii) -ray (iii) -ray.

(h) The organ which is lesser sensative in respect of radiation is

(i) liver (ii) bone (iii) kidney.

(i)
? 206
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(i) 202 (ii) 200 (iii) 210.

(j) x-rays give rise to radiation damage because of their

(i) penetrative power (ii) ionizing power (iii) radioactivity.

(k) The quantity of radioactivity is measured by

(i) Curie (ii) Rad (iii) Gray.

(l) The tissue in which LET is maximum is

(i) blood (ii) bone (iii) muscle.

2. Answer any four questions from the following :

(a) (i) What happens during  decay of a nucleus?

(ii) What is the difference between x-rays and -rays? 2+3

(b) What do you mean by chromosomal abnormalities? Explain clearly. 5

(c) Mention the different aspects of radiation protection. 5

(d) Why the biological effects caused by charged particles and neutral particles are different? 5

(e) What do you mean by radiation hazzards? Explain it. 5

(f) Describe the working principle of an ionisation chamber. 5

3. Answer any four questions :

(a) (i) Find the activity of 1 gm quantity of 239Pu. (Given that Pu  24100 yrs).

(ii) Derive the numerical relationship between Röentgen and Rad.

(iii) Define and explain RBE. 3+4+3

(b) (i) Discuss the effects of radiation on proteins and nucleic acids.

(ii) What is meant by sublethal damage? 5+5

(c) (i) What do you mean by G1S and G2M points? What are their importance?

(ii) Explain briefly on radiation carcinogenesis. 5+5

(d) (i) How does a Radioprotector work?

(ii) Explain why oxygen is a potent radiosensitizer. 5+5
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(e) (i) What happens after interaction of -rays with matter?

(ii) Define Half Value Layer (HVL) and Linear Energy Transfer (LET). 5+5

(f) Write short notes on any two of the following : 5×2

(i) Proportional counter

(ii) Cell survival curve

(iii) Tracers and their application

(iv) Whole body radiation effects.


