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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme Sth Semester Examination, 2022-23

PHSGDSE02T-Puysics (DSET)

Time Allotted: 2 Tlours Full Marks: 50
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The figures in the margin indicate marks of question.
Candidates should answer in their own words s Tsedlcea fFrera S Jeif 789 A ELIER AT
Gz 7o 2231

and adhere to the word limit as practicable.
All symbols are of usual significance.

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

e o TRPTE GaR S e TS CA-CRIA 76 elvee Sed wie

1. Answer any fifteen questions from the following: 2x15=30

ffERe Q- AEIT A0 Ted es

(a) Write the postulates of special theory of relativity.
R eIt TPl G

(b) According to special theory of relativity briefly describe “time dilation”.
o SRR ©G ST FREPCA TR @R -« I T

(c) The total energy of a particle is twice the rest energy of it. Calculate its speed.
=TS eI D I i i ifera fawd | 379 wfo By s

(d) Calculate the radius of the first Bohr orbit of singly ionised helium atom.
G SRS REMN €A Q9T @R FOEI AP SN S

(e) A hydrogen atom is 5.3X 10~""m in radius. Use the uncertainty principle to estimate
the minimum energy an electron can have in this atom.

93f6 ZzmEiEs AT AN 5.3x107 ' m1 SfroTel S I I @R AT
e aafs S hea S e o fdy s

(f) What is matter wave?
o F 7

(g) Calculate the de-Broglie wavelength associated to an electron, moving through a
potential difference of 100 Volt. (Given, charge of electron e =1 6x107" C, mass
of electron =9.11x107'kg)
100 o5 Rex ersr@ W fa e et ol waeitnd) fadfy s
(aiwe, ZETFEEA U e =1.6x107"7 C, FEAFLEE ©F =9.1 1x107*'kg)
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nding energy and mass

: r bi
(h) Define mass defect. What is the relation between nuclea

defect?
T FoT HL Wie | mﬁw@?ww@ﬁﬂ“’ﬁgﬁ‘?

(i) What do you mean by ‘magic number’?
“TfEs R IS B QA P

(j) State ‘Pauli’s exclusion principle’.
sfefer weiaeiq e fge Ft

(k) Explain the emission of beta (/) particle from the
:a:;:‘;lectron‘m th;::;l;l;.m s IR p— Py
&l

(1) What is ‘Bohr magneton’? Mention its unit.
‘@R Wee’ F 9 @3 @ BE I

(m) What is normal Zeeman Effect?
FreiRE &= (Zeeman) fo&al 7 ¢

(n) Convert 1 a.m.u. in electron volt (eV).
1 a.m.u. (& ERE (SIS (eV) Folred I

(0) Write down two important characteristics of nuclear force.
e Tem b wwgeld e @l

(p) Write Schrédinger equation for a free particle.
a6 I& T T izt AT @l

(q) What is the relation between group velocity and phase velocity?

WENS (group) ASCAT G Wl sifetaR fowca s 7 ¢

(r) What is lattice and basis?
o1 e &Fm & 2

(s) Why there are many lines present in hydrogen spectra while there is only one
electron in its atom?

ZELEITE AT GF(6 M LAPEA A MG8 97 IO S @4 ol Iy @ 9

(t) What is characteristic X-ray?

@ ErEe X-af & ¢

2. (a) What do you mean by ‘inertial’ and ‘non-inertial’ frame of reference?
e’ ¢ ‘wEegR’ fTied 6 S @[ 9
(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 equatior.ls’7

e wievfreekitE wRe wied AllsateR @ :
ToCrE R x-S AR T el @ 3em g Cﬂilm Ef;} ﬁtﬁ‘qu;: Ty
sniferAi eires Aeadel sient am 9 T @R Fiataf i

nucleus of an atom, though there
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(c) State and explain Heisenberg’s uncertainty principle. 2
REICR Sfsre! B @
(d) Using Heisenberg’s uncertainty principle, show that an electron cannot stay inside 2
the nucleus.
JUERICHR wfrorst NS e v e @, ZEhT TR FEREeE S
YFCS AN A1
2

3. (a) What is the significance of Rutherford’s alpha () scattering experiment?
AVITCTICS WAF (o) ROFot “1wra oleed & ¢

(b) What do you mean by nuclear binding energy? Find an equation of nuclear binding 2+1+2+1
energy. Draw a graph between binding energy per nucleon and mass number (4).
Explain nuclear fission and fusion from this graph.

FHIR IHTE 00 [ @R 2 FHI T 9afs FRead el 2fs ez
FEIE IDET A Bw WUR @Ea’ SEw Il @iﬁmcwﬁ@%w
Retem yk Wefaa sieres g @
(c) State Planck’s Law of black body radiation. 2
T% I8 Rf$2e s 2icea a6 @

4. (a) Write (?own Schrédinger equation in the case of a particle confined into an one 2%3+2
dimensional box. Potential inside the box is zero (¥ =0) and on the wall it is

infinity (¥ = o). Find out eigenfunction and show that eigenvalues are discrete and

quantized.
GRS A T I CFeq @I el @edh e foorm Rewmife
¥V =0) OR AEE MSAE Ko SR (V7 = o) | WiRH Weoiw faefy vt @k

e g Tiaef [ifte 3R @EIGIES (quantized) |
(b) Establish Bohr’s quantization condition from de Broglie hypothesis.
% goTa e st (AP @I IO o afen! T

(c) What is stationary state wave function?
-3 oI5 Sewe o

5. (a) For a L electron, write the values of n,/, m, m, also find the maximum number of 1+1+1+1

electrons to be accommodated.

[ TR IS 96 AL T m, L, my, mg 9 W 8 |3 PR T A
W@%WWWW@%@WI

(b) Write down four characteristics of X-ray.

X -z viafe e @

(c) Explain the origin of continuous X-rays and characteristic X-rays using necessary

o

2+2

graphs.
eicare Grfbuma e e X-arh o

X

wiREs X-afim SeeifE et
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