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1. What is meant by the tern'l "nuclear binding energy".

Explain in which way an atomic nucleus behaves like a liquid drop model.

Tlre semi-empilical mass fbrnrula (SEMF) for a nucleus with atomic mass number A and

atomic number Z can be expressed by

Mn(A,z) : zmp+ (d - z)mn * a,A + arat * ort# * oaseL#* u
A3

Explain the physical interpretation of the terms corresponding to the parameters a, os, eq,

aorr, and d.

(i) Show that lbr a constant 4 the SEMF can be reduced to a quadratic functio n of Z
given by

My(A,Z) = aA + PZ + YZ'+ 6
where a. p, y and d are functions of A.

(ii) Show that the masses M:(A,Z) for a particular set o-f isobars with an odd I value

takes the tbllowing tbrm

Mo(A,Z) = Me(A, Zo) + y{Z - Z)'
where Zo is the atomic number of the most stable isobar.

(iii) Hence show that the energy released between neighbouring isobars in p* decay is

Qrr='rl'o-'-;l
For a typical tr decay. illustrate the variation of QI on a scheme of
M,(A,Z) versus Z.



p,

2. Define scattering process and elastic scattering in nuclear physics.

In a laboratory retbrence frame. an incidentparlicle of mass maandkinetic energy Eo is

collides with a target nucleus X which is at rest. A residual nucleus Y of mass m, and

kinetic energy Iy results fron'r the collision together with the emission of a product particle

of mass tTL6 and kinetic €nergy E6 at an angle of 0 ta the direction of the incident particle.

Under non-relativistic condition, show that the Q-value of the reaction is given by

a : (#- ,) r.. (X+ r)ra

The cr parricles of kinetic energy 7.70 MeV collides with 1fN target nuclei to produce

t[O ,esiOual nuclei and protons. The protons are emitted at 90o to the beam of a particles

are found to have kinetic energy 4.44 MeV. Determine the Q value of the reaction.

Given that the

Mass of cr particle mo: 4.A02644 a'm.u

Mass of proton mp =-1.007825 a.m,u

Mass of oxygen rtra == 15 '990523 a.m.u and

I a.m.u : 931 .5 MeV/cl


