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Annual Examination, 2022
B.Sc. Part III
PHYSICS
Paper 1
(Relativity, Quantum Mechanics, Atomic Molecular &

Nuclear Physics)

Time : 3 Hours | [ MAXIMUM MARKS : 50
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Note : Section ‘A’ is Objective type and is compulsory. It
should be written on the first page of Answer-
book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.
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(Multiple Choice Questions)
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Choose the correct answer :
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The speed of light in vaccum is :
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(31) EC2 (&) c

(¥) EC () E2C

The momentum of a photon of energy E is :

(a) EC2 (b) %

(c) EC (d) E2C
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Davisson and Germer experiment is related
to:

(a) Interference  (b) Electron diffraction
(c) Polarisation (d) Fluorescence
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(37) Vg = Uy (o) g > U,

() v, > v, (%) 3TH 9 =g &l
In non-dispersive medium, the relation
between group velocity (vg] and phase

velocity (vp) is :

(a) Vg = Up (b) Vg > U,
(©) vy > Uy (d) None of these
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The operator for kinetic energy K is :
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(37) J.y;ymdx =1lforn=m

(¥0) Iy;ymdx =1fornzm
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(9) IY;Wmdx=Ofor n=m
(<) jy;ymdx=0for n#m

Which is the normalisation condition for

one dimensional system ?

lforn=m

@ [y,yndx

lfornzm

(b) [yyndx
(c) Iy;wmdx =0forn=m
(d) jy;ymdx =0 for n# m
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Possible values of magnetic spin quantum

number (m,) are :

1

@+ 1land -1 (b)—land + =
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() AJ==x1 (d) Ad ==%2

() AJ=+3 (B AJ ==+ 4
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The selection rule for Raman scattering is :

@Ad==1 (b)Ad =+ 2
©AJ==+3 A AJ==+4
AfyepTa faerue ol S S Sehdl o—

(1) I Hgd §RI () 59 5 Higel 51
(|) Wk Aiec 5R1 () Jehreid Hied 5
Nuclear fission can be explained by :
(a) Shell model (b) Liquid drop model
(c) Collective model (d) Optical model
DT HU-Hfah0 FH § ?
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Which is particle-antiparticle pair ?

(@) Electron and hole

(b) Electron and proton

(c) Electron and positron

(d) Electron and nutrino
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(Short Answer Type Questions)
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Note : All the five questions are compulsory.

1. T H e & fore g3 fmfia sifsm

Derive the formula for length contraction.

HYdT / Or

5 eV STl o HIe & oI a1 ATUIh I SIH ohi
TOMET iU |

Calculate the momentum and relativistic mass

of a photon of energy 5 eV.
2. 54 AUl & T El-svedl o1 aRehed JHemEy |

Explain the de-Broglie hypothesis for matter

waves.

HIAT / Or
A=aa fag & AUR W g Fifse i o™
e o 3T 7Tal & Hehll |

On the basis of uncertainty principle, prove that

electrons cannot reside inside the nucleus.
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3. FaT=H Akl o Jard AR o fafe |

State the basic postulates of quantum

mechanics.

HYdT / Or
TyIisu foh GaTT GhReh —ihai IR B |
X

Show that the momantum operator - i ; is
X

hermitian.

. TESSH T § IS auishd & fafu= Sftri &l
HHATRT |

Explain the different series of emission spectrum
in hydrogen atom.

HIAT / Or
YIS Uit avishH & foTu HerHu a4 1 fafeT |

Write the transition rule for the pure rotational

spectrum.
. TR Feed R diya feoft fafem |

Write short notes on nuclear fusion.
HAIAT / Or

ferg o ol @i X "iyge feoqof fafem |
Write short notes on the discovery of Higg's

Boson.
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(Long Answer Type Questions)
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Note : All the five questions are compulsory.
1. o % |19 SoHHM H YR hl GH=ATET qen feensy fo
m= 0 S Wi % oef W
Explain the variation of mass with velocity ?

Show that m= &2 where the symbols have
)
e

their usual meaning.

HYdT / Or
SATIETHTT AT b AN hl THI YT hifTU |

Obtain the theorem of addition of relativistic

velocities.

2. Hell o qT GG ST ohl YRS hifSTT qe 37 it
Grar Tfud shifST |

Define phase and group velocity and establish

relation between them.
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HYdT / Or
T fordl faada 9 rffy=aar fagra &t a9emsT |

Explain the principle of uncertainty from the

diffraction at single slit.

. TSR YHY % fafen der fiag shifs

State and prove Ehrenfest’s theorem.
HYdT / Or

Teh ToHTE TR 3ATed Sifedsl & SHolt ST HHl & g
1= =I5 9w Sifsu—

E, =(n+l) hv
2

Obtain the following expression for the eigen
values of energy of one-dimensional simple

harmonic oscillator
1
E, = (n + —) hv
2
. T YYE RT © 2 T YYTE 1 Yeh191 o Far=H fagr

BRI TUTcHeh SATRAT ShiToIT |

What is Raman effect ? Explain Raman effect

qualitatively by the quantum theory of light.
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HYdT / Or
&g 9] Soieen § Wl Y@ & T wafd
AT hifag |

Explain the doublet character of spectral lines

in the spectra of alkali atom.

. ifyyeRta rfufshan & Q-AM &1 URYIfod shifse qen

T foTT =eieh Fca— hifld |

Define the Q-value of nuclear reaction and derive

the expression for it.
HAYAT / Or
T U o SRRl i SHREAT RIS |

Describe the classification of elementary

particles.

VDOVVVCOOVOY

I-82/22 10/420



