City College
Internal Examination 2021
Physics (Gen) 6 Semester

Paper: DSE-B-2 (Nuclear & Particle Physics)
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Answer any ten questions. 10x2=20
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Calculate the binding energy of '2C. Mass of '2C is 12.0u. Mass of proton is 1.007825 u and
mass of neutron is 1.008665u.

What are binding fraction and packing fraction?

What is the origin of asymmetry term in semi empirical mass formula?

Mention the drawbacks of nuclear shell model.

Consider the decay n —» p + e~ + V... Show that both baryon number and lepton numbers
are conserved in this process.

A hadron has a quark content us. Find the charge, baryon number and strangeness of this
hadron.

A nucleus emits an a particle followed by two B particles. Show that the final nucleus is
an isotope of the original one.

A GM counter has a dead time 400us. What is the true counting rate when the observed
rate is 100 per minute?

How does He-3 counters are used for neutron detection?

What are the different processes through which y rays interact with matter?

Write the Geiger Nuttal law in accordance with a decay.

Define Q value of nuclear reaction.

Why cyclotron is unsuitable for accelerating electrons?

A proton is rotating in a cyclotron of radius 0.25m under a magnetic field 2.0 Tesla. Find
the frequency needed for resonance.

What are the limitations of a Betatron?
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E-mail the scanned copy of answer script to sem6qgcityphysics@gmail.com within 15 minutes

after the end of the examination.
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