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U.G. 4th Semester Examination - 2021

PHYSICS
[HONOURS]
Generic Elective(GE)
Course Code : PHY-H-GE-T-2C
(Nuclear and Particle Physics)

Full Marks : 30 Time : 17 Hours
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

GROUP-A

1. Answer any five questions: 2x5=10
@l #Hofe 2w Ted we ¢

a)  Write down the quark content of proton and

neutron.
@5 @3 FCHER @RIE olon @14 |

b)  What is artificial radioactivity?

Flaw (oaigrel 17

c) What is meant by parity of nuclei?

fSeiEa “ifaf Toe F @RI
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d) What do you mean by Compton wavelength?
b WIS FEICe (A2

e) State Geiger Nuttall law relating to the ranges
of ¢ particles.
o I I FRFE SR B AT (=712

f)  Define mass defect and packing fraction.
g @b ¢ AR SAREE FKE 7S |

g) What is a particle accelerator? Name at least
four types of particle accelerators.
Tl GfSETICEsa Fle FAACE BT qqET FeAl
GRHEAEEER TN S I |

h)  Which nuclei is expected to be more stable :
TLior iLi ?
I T @ ffe®er 263 ¢ ILi or SLi 2

GROUP-B
2. Answer any two questions : 5x2=10

@I ¥ 2 Ted wis ¢

a) Describe the principle of operation of a
cyclotron accelerator. Explain what is meant
by resonance condition in a cyclotron. 4+1
ARG FAIEEED ARvemm [fe 3@
ARGFGE SegRee #AfaEe ers I @Rme

b)  What is meant by range and straggling of o
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d)
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particle? Describe how Y rays are originated
and how they interact with matter. 2+(1+2)

o I ({6 9R Zeiferk To0e F @RE 2 el
Y I TG T R FIIE Ol “wiedfd e faml-
efsfaat a5 o 3991 e |

Explain the existence of cut-off frequency in
photo electric effect. A metal requires a photon
of wavelength 250 nm to just eject an electron
with zero kinetic energy. If a photon of
wavelength 200 nm strikes the metal, what will
be the velocity of the ejected electron? 2+3

00! ZEGS (R Fio-SrF eI ey i
T (@FINe 4y (AT *7 oAfocacel @Fb  FETgA
250 nm SIHWMCHA G oA e | A
200 nm STHFCL G 68 AYCe HHifoe 27,
o[ 5t TEgeEe ofe@a Fo z@e

How quenching achieved in a GM-counter?

Alpha particles of 9 MeV pass through an
ionisation chamber and lose their energy
completely. The capacity of the system is 10
pF. Calculate the height of the output pulse.
Given that 35 eV of required to produce an

ion pair. 2+3

& G-I BIE Freld (@R My a1 279
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Answer any one question :

9 MeV &3 Siieter] Feliefe] afl Siaaiee (R
Sy M TR 9RO e 2JRi)fE 2= | eserE
Qg 10 pF 203 BTG9G #eT-2j25 5wl ¢ |
G SR (A BA F09 35 eV #If& e
23|

What are the quantities that are conserved in a
nuclear reaction? Compute the Q value of the
(p, o) reaction ] Li+ H— He+; He [Mass of
'Li, (H and jHe are 7.01823, 1.00814 and
4.00387 amu respectively] 2+3

iz Riar @i @i aifkel safre w0
TLi+ H —2 He+2 He 92 (p, o) Rieifoa Q 1w
Sl S [ILi, (H€ 2He 99 ©F U@
7.01823, 1.00814 93 4.00387 amul]

GROUP-C
10x1=10

@@ @FH 4 Tad 7S ¢

3. a)

551/1 Phs

What is meant by Q-value of a nuclear
reaction? Classify nuclear reactions based on
their Q-value.

frefga fRfgan Q- Jete § @R? Q-Swa
T fefe s Mefa [Rfeam @@fe s
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b)

b)

b)
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Define cross-section of a nuclear reaction.
What is its unit?

e Ria @-Ereiee sikel nie | @9 95
ik
What are the advantages and limitations of a

semiconductor counter (detector)?

Ve

SfsfH3R TR ((CHFa) 93 fkal @3
Ametafe F Fie (2+2)+(2+1)+3

Explain the salient features of nuclear shell

model. Discuss the limitations of this model.

Vel e e aue IEEelE e @
¢]3 RIACIGES V?INM'QM] H(CETIDST <B4l |

Write a short note on Cerenkov radiation.
OEFe G@CEHET Tod O AR Bl @12 |

Why pair production cannot occur in absolute

vacuum?

AT XTSRRI TAMA GHCS A0 1 (el 2
(3+2)+3+2

What is the unit of radioactivity?

(STHIOR GFF 1 2

Describe the theory of o decay.
o RfSacs <€ @12
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d)
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Explain with the energy level diagram the fine

structure of o spectrum.

“fewa Brad T o CHPGICE Fies BF6E
IR AT

o particles of kinetic energy 5.3 MeV are
subjected to o magnetic field of 1 Tesla.

Calculate the radius of curvature of their tracks.
5.3 MeV sifexfeq o S99 @ 1 Goel (G1FF

CFCE A FAIE Fferg aifooies Il g
PO 3(J A FCAI | 1+4+3+2

(6)



