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This paper contains 2 printed pages and 2 parts
PART-A

Answer any FIVE questions. Each question carries 10 marks

5x10=50
1. Elaborate on how the nuclear radius is estimated using the electron Scattering method.
(10)

2. Give an account of the theory of a-emission from radioactive substances. (20)

3. (a) Explain how the optical model accounts to the elastic scattering in the presence of

absorptive effects in a general way.
(b)Write a short note on isospin. (8+2)

4. Describe the construction and working of a semiconductor detector with a neat diagram.

List its advantages and limitations. (10)
5. (a) Discuss Yukawa’s hypothesis in detail.

(b) Classify elementary particles based on the following: (i) Mass and (ii) Spin (6+4)
6. (a) Why is CP violation not observed in other particle reactions?

(b) Contrast the electric field of two charges and the color field of two quarks using a

diagram. (6+4)
7. (a) Briefly explain why a Deutron cannot have an excited state.

(b) Diproton and dineutron do not exist in nature. Why? (5+5)
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10.

11.

12.

PART-B

Answer any FOUR questions. Each question carries 5 marks

4x5=20

Which of the following reactions is allowed or forbidden?
@ u +u >K +K”
(b) =" > p+7°
A 280-day-old radioactive substance shows an activity of 6000 disintegrations per second,
140 days later, its activity is 3000 disintegrations per second. What was its initial activity?
The shell model energy levels of nucleons are,

18112, Par2, P2, 512, 2112, das2, 712, 2P3r2, M2, 2Pz, ' Dor2, 22, 2z, 3S1r2, 1y oo

Assuming that the shells are filled in the order written, what spin and parities should be
expected for the ground state of the following nuclei?

Q) “N; (i)  ®Cuzs

Consider the liquid drop model, use binding energy formula to find the value of
atomic number(zo) of the most stable nuclei among the members of an isobaric

family zAX.

Electrons are accelerated to get maximum kinetic energy in a cyclotron under the influence
of a magnetic field of 3.2 Wb/m2. Calculate the frequency of revolution of the emerging
electron. Given: e=1.6x101° C, m=9.1x10"3! kg.
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