0O 0 K23P 1424

FeY. NO. £ s ssine:
NaIMe | i e
I Semester M.Sc. Degree (CBSS - Reg./Supple./imp.)
Examination, October 2023
(2020 Admission Onwards)
PHYSICS _
PHY 3C12 — Nuclear an_t_:l Particle Physics
T 3 Hours S Max. Marks ; 60
ime : 0 LR

SECTION-A -
Answer both questions (either aorb)

inding & nd does i~empirical mass
e g::ﬁ:lias :;;ﬁ:iritb;nzllzg: ?::::gc};s f;?er;’iohvc\; 35?3 Ll?uesaef?r’—g\rzpmost stable
nucleus using this formula.?2. .
- teron wave function in a
i i th L 2. deuteron
? R\?ﬂic}';ep;ﬁ:nssg)olége?:g%;}(;uggu?::; g;_’ a nucleus composed of a
proton and a neutron. :
2. a) What is the shell model in ngg!ga‘r phys:cs and how ch)es :t iccount for
nuclear magic numbers and the .m}_mgizof nuglear energy levels
“-OR N —

o2 e ™ explain it ?
b) What s the of beta decay and how does the Fermi theory exp (2x12=24)

SECTION-B
(1 mark for Part (a), 3 marks for Part (b), 5 marks for Part (¢)). Answer any four.

3. a) Explain nuclear radius. | o
b) Define angular momentum and parity. How are they used to describe nuclea
states ?

¢) A nucleus with A = 235, splits into two nuclei whose mass numbers are in

the ratio 2 : 1. Find the radii of the new nuclei. G
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4. a) What are the characteristic features of the nuclear force ?
b) Explain the concept of compound nucleus reactions.

C) A thin sheet of C0%%, 0.04 cm thick is irradiated with a ne
density 1012 neutrons/cm?/sec for a Period of 3 hours. Jf the cross
for neutron capture by Co59 js 3p barns, calculate the number of nuclej of
isotope of Co0 produced at the end of the radiation period per cm2
the initial beta activity of the sample. Given half life of Co%js 52 years and

density of Co5? is 8.9 g/cm3.
5. a} Write down different types of Quarks.
b) Describe tha quark mode). .- P
¢) Say which of the fo-#!bwing reactions are nossible 7
i) nt+n0 530, |t LT SR
i) 4+ n0 5 kO 4 ot
i) ¥, +p* - no, u:*
V) Vo + p* o0y gt
V) 2+ 00— gy pt
6. a) Why nuclear fission happens ? ; i
b) Explain Characteristics of nuclear ﬁss:onreactfon
¢) The half lives of two }adibégt‘ive' subétancé; A.and B are respectively 1 hour
and 2 hours, If initially the nqmber of nuclet of both Substances are the same,
Compare their rate of disinteg,.r‘aﬁqg aiter two hours. '
7. a) What is magnétic dipole moment of nuclei 7 -
b) Explain Spin-Orbit Poteniaf regardinig shell model.
¢} Predict the parity, quadrupole moment of the ground state of 0187 S?‘Z.

8. a) What is Isospin and Strangeness quantum number ?
b) Discuss the Conservation laws that govern nuclear reactions.
¢) Determine the quark content of A0, k* kO, 0 j— (4x9=36)



