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WEST BENGAL STATE UNIVERSITY
B.Sc. Programme 5th Semester Examination, 2020, held in 2021

PHSGDSE02T-PHysics (DSE1)

PERSPECTIVES OF MODERN PHYSICS

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

SR & AFTF 3R S el (ATE (A-CHIE 715 &reid Ted wis

Answer any fifteen questions from the following:
T @-(Fieat eIl alcis Tee mies

(a) What do you mean by inertial and non-inertial frames of reference?
TOGR @ TG Heog J&100 FI AN 9

(b) In a laboratory, life time of a particle moving with a velocity 2.8x10°m/s is
2.5x107"s. What is the lifetime of the particle in its rest frame?
FICACEBRCS, 2.8x10° m/s @l SR It T SgHet 2.5x107s | fverx Fmecm
(rest frame) FENOA SHIET F© 9

(c) What are the limitations of Bohr’s theory of atomic structure?

SN 157 KT @R-93 ©rgd Ameiefe F Fi 9

(d) Calculate De Broglie wavelength of a neutron with kinetic energy 54 eV. Mass of
the neutron is given as 1.675x107’ kg.
54 eV sifoxfea @3 f887-93 W g (De Broglie) S5 el Il 2we, f8G-
@9ed 1.675%107 kg |

(e) Calculate the radius of the first Bohr orbit of singly ionised helium atom.
G- (singly jonised) RRIERIT a7 212 @I FCF FAL 9o SN

(f) Write down Einstein’s photoelectric equation and show how photoelectric effect
can be explained from this equation.

SETHREA-GF FCEAF-OG EFE FANFIT EAl @R FeI@ @2 FANFACER A
-0 T it Tt I e |

(g) Define mass defect. What do you mean by magic number?
oR @{bd A (e | ISP IR Fo700 B (RACH! 2
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(h) Calculate binding energy of Lithium nucleus.

[Given, mass of proton = 1.00728 a.m.u., mass of neutron = 1.00867 a.m.u. and
mass of Lithium nucleus = 7.01600 a.m.u.]

i fRefza-ga 35+ =i st St
[&we, @59-97 ©F = 1.00728 a.m.u., WGEF-93 ©F = 1.00867 a.m.u. ¥ TR
SefFam-«3 ©a = 7.01600 a.m.u.]

(1) Wavelength of the first line of Balmer series in Hydrogen spectrum is found to be
6563 A. Calculate the wavelength of the second line of this series.

RR@IcE 9™ A (Balmer) @face @idw @2ifba wwmnd 6563 A1 €2 @iag o
@I o st el

(j) Define time dilation described in special theory of relativity.

R SesifFrroieT Siafe I emime el ws |
(k) Explain the results of ‘gamma ray microscope thought experiment’.

‘oSl AR SR TCF Sl AN 7 TN G IR

(1) What is Bohr magneton? Mention its unit.
IR PNCAOA B 9 G G5 SR FA |

(m) What is normal Zeeman Effect ?
FeIRS &= (Zeeman) &l 1 2
(n) What is ionization potential? Calculate it for a hydrogen atom.
S S F 9 QBTG AR Tooly A T fofefey Tt |

(o) Write down the expression for the electronic energy level of the hydrogen atom
and explain the significance of the negative sign in the expression.

QIBCEICE AR BT *fewaa ARG @l @k @2 ARE dedres bz
IA I F |

(p) What is principal quantum number for M shell in an atom? Calculate how many
sub-shells are there for the M shell.
AT M CRIETCRS Gel) 2 IO IR F© 9 M R &) P01 TATLIET AFCS
NS 2

(q) What is the gyromagnetic ratio of an electron? Give its unit.
BT A-GF IR Se2iT® FICEF A0 9 U7 GFF G(aL I |

(r) How does nuclear radius vary with the mass number? What do you mean by
electric charge independence of nuclear force?

efgam-ag I Freid ot AT Tow Feoa 3@ ¢ TS e ofte-wi-
fSarerTel 957e F @I ¢

(s) Write down one similarity and one difference between X-ray and y -ray.
X A e - ey @ TG Al € @ (R e

(t) Show that Bohr’s quantization condition may be obtained from De Broglie’s
hypothesis if it is assumed that matter wave associated with the orbital electron in
the stationary state forms a standing wave.

e @, W gf-7 @5 (De Broglie’s hypothesis) (IF @IF-47 FIRFHR *[$ 2ihe a7
T 4@ (ST AW @, B FoAL LA ZERa-9F 7% 7o mid-owm Bl o7
Tl |
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2. (a) Write the postulates of special theory of relativity.
e SesFFseRieE el el

(b) Write down the Lorentz transformation equations in special theory of relativity in
case of uniform relative motion between the frames, along the common x-axis.
How Galilean transformation equations can be derived from these sets of
equations?

R SCoFFFroRITE fide Sl sTieaea e @, @i 9t Motreaa s Tere
FQRE x —STF I HI SRS (@9 TG SR | FISIE @2 FAeiefer (e aipifereiz
Hoes AT Fee ofenl I of (rane |

(c) State Heisenberg’s uncertainty principle.

QAN -G 7 SfeoTel S B @l

(d) Using Heisenberg’s uncertainty principle, show that an electron cannot stay inside
the nucleus.

QG SieroTel NO 2@ F@ A @ ZEFET IR FSFNER ToreE
IFCO AT M

3. (a) Solve the one dimensional time independent Schrodinger equation for a particle
moving in an infinite square well potential to find the eigen-energies and
eigenfunctions. Also draw the eigenfunction for the ground state.

SN SRR 99 FC (infinite square well potential) Wy feRie G fG el &)
@Fifas, F-fFaeers @l Afiead T @ e NIEE-TT 8 FZeEE-
SRRl e Sl Sfi-wE wiEeE-SerEs b o Il

(b) What is the importance of Stern-Gerlach experiment?

II-aliFEl (Stern-Gerlach) 25T @%g J 9

(c) What is De Broglie’s hypothesis? Discuss the findings of Davisson and Germer's
experiment in the light of De Broglie hypothesis.

W gR-37 @5 (De Broglie’s hypothesis) 1 ¢ W aR-7 @wem Wi ©fon
(Davisson) 8 &4 (Germer)-43 SR T SNCENH S|

4. (a) What do you mean by nuclear binding energy? Discuss fission and fusion of nuclei
with the help of binding energy curve.

CFR T9 *fe wie 1 @I ¢ 99 *fe @b AE WefFm-an Ko
(fission) '8 Y& (fusion) I FCA
(b) What is Compton effect? Write down the expression for the shift in wavelength

due to Compton scattering. Explain whether this shift depends on the nature of the
scatterer.

T {F I I 9 00 [ewerd T swmmedd sikeEa st @t
Rewoaa Toig @3 7o fod @ [ ©f Sceroa Sl

5. (a) What are the postulates of Boht's atomic model?
RIF-97 #7e foras Fedel F o
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(b) Explain Moseley’s law using Bohr's theory.
QS-G9 00 AR (NE(T-F g 1T FCA |

(c) Write down Planck’s law of black body radiation. Draw a graph of the energy
distribution in the black body emission spectrum at a particular temperature.

e RFaeR o 2=-93 @b @ [ive Swor Fwaes feomd adfifcs
e oR 1T & IR |

(d) State the principle of L-S coupling.
L-S WA el i%i@ AN

N.B. : Students have to complete submission of their Answer Scripts through E-
mail / Whatsapp to their own respective colleges on the same day / date of
examination within 1 hour after end of exam. University / College
authorities will not be held responsible for wrong submission (at in proper
address). Students are strongly advised not to submit multiple copies of the
same answer script.
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