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1. Choose the correct answer from the
following : 1x6=6

{a) The average binding energy of a nucleus
is the order of
(i) 8 eV
(i) 8 keV
(iii) 8 MeV
(iv) 8 GeV

() When g Li decays to 2 Be, it does so by

(i) positron emission
(ii) electron emission
(iii) y-ray emission
(iv) alpha decay
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2. Answer the following questions : 2x5=10

(a) State the significance of magic number
nuclei.

(b) Radioactivity is a random phenomena.
Elaborate.

(c) Define (i) amu and (i) nuclear reaction
cross-section.

(d) An a-particle of energy 5 MeV is
scattered through 180° by a fixed
uranium nucleus. Calculate the
distance of closest approach.

(e) State four differences  between
proportional counter and GM counter.

3. Answer any six of the following questions :
5x6=30

(a) Show that the electric quadrupole
moment of a nucleus with single charge
is .

1 2.2 .2
Q==-eBz" -r9)
2
where zand r are position coordinates.
(b) (i) Show that density of nucleus is
independent of mass numbeg Aand
it is equal to 2 x10'7 kg/m”.
(i) Calculate ratio petween nuclear
magneton and Bohr magneton.
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+ What fraction of
at fraction has
3+2=5

an .
d Interactioy, 5
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(5)

(h) Derive Geiger-Nuttall law using
- tunnelling probability calculated by
Gamow. 5

(i) Write the principle of cyclotron and its
working. What is its limitation? 1+3+1=5

4. Answer any two of the following questions :
‘ ‘ 10x2=20

(a) (i) Name two fermions. Explain how
nucleus is considered to be similar
to gas in Fermi gas model. State few
important assumptions of Fermi
gas model. 1+2+2=5

(i State few evidences that favours
idea of shell model. Explain the
existence of magic number 28 with
the help of shell model. 2+3=5

(b) " (i) What is mass defect and binding
""" energy of a nucleus? Plot variation
‘of binding energy with mass
number and explain its important

features. 5

(i) Define parity and its significance
and magnetic moment. 3+2=5
~+( Turn Over )
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(c) () Derive rate of loss of energy of
‘charged particle passing through a 5
medium. '

(i) State Bethe and Bloch modification

and write down Bethe-Bloch 5
formula. :

5. Answer any one of the following questions : 14

(@ () State few assumptions of Coulomb-
Rutherford Scattering and derive

expression for Rutherford
scattering formula, 2+5=7

(@) What do you mean by quenching of
a8 GM counter? What is its

hecessity? How is it achieved
internally? 2+2+3=7

() Explain briefly brayon number and
lepton number. 3+3=6

(b)

(i) What are different types of quark?
Write the compositions of proton
and neutron by quark model. Write

briefly about quark moge], ~ 3+2+3=8
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