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[ Answer question no.1 & any four (4) from the rest |
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Explain in detail Fermi’'s theory of nuclear beta decay and hence
derive an expression for the number of final state electrons in the
momentum range p and p+dp.

a. Describe the graphical representation of binding energy per
nucleon curve.

b. Write an expression for the semi-empirical mass formula based

on liquid drop model explaining each term associated with it.
c.Compute binding energy per nucleon for?33U. Given mass of

233U = 235.04392 u, mass of proton, m,, = 1.0072u, mass of
neutron, m, = 1.0086 u.

d. The radius of a $9Co is measured to be 4.8 fm. Calculate the
radius of ??Na.

a. Calculate the total number of shell closure along with the
degenerate states (n.l) upto the energy level ;hm, and show itin
tabular form.

b. Using the shell model, calculate the ground state spin-parity of
11B and 180,

c. State two differences between nuclear fission and nuclear fusion
reactions.

d. Calculate the Q-value of the following nuclear reaction:
SLi + {n - IH + 3He.

Explain in detail the Wu's experiment of nuclear beta decay. What
important information does it provide about beta decay processes?

a. Based on single particle shell model, show that the spin-orbit
splitting of the two energy levels with j = [ + -;-andj =1- % is
given by (symbols have their usual meanings)

Ay = s (L +3) (90,
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