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Instruction: (1) Symbols used have usual meanings.
(2) Figure on right hand side shows full marks of questions.

1. (a) Discuss: alpha-decay paradox. Explain how it can be redressed. 6
OR
Explain the range of Alpha particles. Discuss the Geiger-Nuttall law.
(b) Describe the selection rules for y- emissions. 6
OR

Explain in detail the nuclear isomerism.

(c) Answer any two : 2
(i) What do you mean by conversion electrons ?
(i)  What are Alpha particles ?

(iii) Write the empirical relation between range and decay constant (A) of alpha
particles.

2. (@) Explain: Pauli’s Neutrino Hypothesis. 6
OR
Discuss the Fermi’s theory of Beta decay. Derive the equation for p(E).
(b) Describe the classification of elementary particles. 6
OR
Write notes on Leptons and Hadrons.
(c) Answer any two : 2
(i) What do you mean by pseudo vector ?
(i) What is Beta decay ?
(iii) What do you understand by Quark-Lepton era ?
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3. (@ Write the Weizsacher’s semi-empirical formula for binding energy and discuss the

volume energy term B, Coulomb’s energy term B and surface energy term B.. 6
OR
Discuss the barrier penetration and decay probabilities for spontaneous fission.
(b) Explain the energy obtained by the fission of U3, 6
OR

Explain asymmetrical nuclear fission.
(c) For the isobaric families with A=91, estimate the nuclear charge of most stable

isobar. 2
4. (a) Discuss: “Mdssbauer effect”. 6
OR
Explain natural fusion energy production in stars and describe carbon cycle.
(b) Describe the experimental set up of NMR. 6
OR
How the theory of relativity can be tested with the help of the study of Mdssbauer
effect ?
(c) Answer any two : 2

(i)  What is Larmor Precision ?
(i) Explain “relaxation time” with reference to NMR.
(ili) What is gravitational red shift ?

5. (a) Only mention the physical methods to synthesise Nano material. Describe high

energy ball milling method. 6
OR
Explain in brief : *C” Tokens.
(b) Discuss mechanical properties and electrical conductivities of nanomaterial. 6
OR

Write detailed note on Scanning Electron Microscope.
(c) Answer any two : 2
(i) What is meant by plastic deformation of nanomaterials ?
(if) List the Arithmetic operators.
(iii) Explain Break and Continue statement.

(iv) What is the basic difference between electron microscope and optical
microscope ?
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