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B.Sc. Programme 5th Semester Examination, 2020, held in 2021

PHSGDSEO02T-PHYsICS (DSE1)

PERSPECTIVES OF MODERN PHYSICS

Full Marks: S0

Time Allotted: 2 Hours

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

able.

Question No. 1 is compulsory and answer any /wo from the rest
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I Answer any fifteen questions from the following:

frsferi<re - A 2t Ted Fie:

(a) What do you mean by inertial and non-inertial frames ot reterence?’
ST € TEUG fHITeR T F (@0 ¢

(b) In a laboratory. life time of a particle moving with a velocity 2.8x10°m/s 1s
2 5% 10" 's. What is the lifetime of the particle in its rest frame?”
AAICEGRETS, 2.8x10% m/s @ Afee (FI1 T SARE 2.5x107 s | o fazerE
(rest frame) Febd AFHE F© 7

(¢) What are the limitations of Bohr’s theory of atomic structure?
oielle]d 19+ (4R (d19-99 0gd FAz01e FAdy

(d) Calculate De Broglie wavelength of a neutron with kinetic energy 54 eV. Mass of
the neutron 1s given as 1.675x107 kg.
34 oV ofowfee wafb FEGH-9a @ 3 (De Broglic) SFFAH o1 STl 2WE, JThA-
@qea 1.675x107 kg

(¢) Calculate the radius of the first Bohr orbit of singly 1onised helium atom.
QEE- WS (singly ionised) AR @2 2 (@@ FTFR AIFE Tl S0

(f) Write down Einstein’s photoelectric equation and show how photoelectric eftect
can be explained from this equation.
IETOEA-97 SE-ofte REFw FREwl @ 9k Ferd 9 AEATE FR
TS SiTe {21 At T4 A/ O (7118 |

(¢) Define mass defect. What do you mean by magic number?
wd Tiod W el (S0 1 WIS ®eyl 4eige @ @I 2
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(h) Calculate binding energy of Lithium nucleus.

(Gi mass of proton = 1.00728 a.m.u., mass of neutron = 1.00867 a.m.u. and
iven, mas .

mass of Lithium nucleus = 7.01600 a.mau.]

iR fRofEr- a3 3w *Ife sial Sl

[2we, (@b4-9d ©d = 1.00728 a.m.u., fOG-07 ©4 = 1.00867 a.m.u. 9%
fAefFmi-aa ©a = 7.01600 a.m.u.

(i) Wavelength of the first line of Balmer series in Hydro_ge!l spectrum is found to be
6563 A. Calculate the wavelength of the second line of this series.
QEreiTe R A (Balmer) @ e @fbs om@@nd 6563 A1 6% eida fasi
@I ST S T

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

e SRt SiEfe W e wew we |

(k) Explain the results of ‘gamma ray microscope thought experiment’.
SIS R Se[Fe 0 FIE(NS T T I S |

(I) What is Bohr magneton? Mention its unit.
@R T F 2 97 935 Srad e |

(m) What is normal Zeeman E ffect ?

Freie forre (Zeeman) LUk ?

(n) What is ionization potential? Calculate it for a hydrogen atom.
S TS B 9 QAZCWIG A1 Tl 97 W 98 7 |

(0) Write down the expression for the electronic energy level of the hydrogen atom
and explain the significance of the negative sign in the expression.
FRCEIEH 2R EFEAT T A @l @ a2 AR e Bz
SIS 711 IR

(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 mnamwwmm%mﬂwnwmmmmw@%@mwm
AN 9

(q) What is the gyromagnetic ratio of an electron? Give its unit.
A EA-A3 GIRIAISAGS S2Ile FIE a0 9 @9 95 ST T |

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

Fefemm-an apnd Frerm v war T figd o ? o e Sfee-wiym-
fraterwel we1te A @ o

(s) Write down one similarity and one difference between X-ray and y -ray.
X -3 8 y 3R W @ A G0 A el

(t) Show that Bohr’s quantization condition may be obtained from De Broglie’s

hypothgsis if it is assumed that matter wave associated with the orbital electron in
the stationary state forms a standing wave,

e @, v IR-3 2% (De Broglie’s h

ypothesis) (A3 [IF-9F (BRI *E A&7 Ay
;Y% T ST AR 1, 2 FFANY G -9 7 i MIGRECEC DR
R F(H | ‘
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2. (a) Write the postulates of special theory of relativity.
Rpea wireFreorRTE Aeref @

(b) Write down the Lorentz transformation equations in special theory of relativity 'in
case of uniform relative motion between the frames, along the common Xx-axis.

How Galilean transformation equations can be derived from these sets of
equations’

g SRR FCa8 F7Ted FRFaeae
FiTae ¢ —5FF A FEN WA (@9 T SR

Folaq FAEA e 2edl AT ol (A€
(¢) State Heisenberg’s uncertainty principle.
siErEwale-a3 el el @l

(d) Using Heisenberg’s uncertainty principle. show th

the nucleus.
PETEAI SEsTel M el @A GrHle (1 FERE gy fefEaeE WS

HCS A Al

%@@aiﬂﬁwwﬁmmﬁﬁﬂ

at an electron cannot stay inside

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.

s wreree fAed $PE (infinite square well potential) T4 sfoas 9&H E¢ Gl
aeuifae, wa-freers camafesra e FHE F0 wfpa wRem-AE ¢ WROE-
wrerEea e Ao @l giv-wEe SRS SEA S

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

351 A (Slcrn-Gcrlach) Gl ACRE] F ?
(¢) What is D¢ Broglic’s hypothesis? Discuss the findings of Davisson and Germer's
experiment in the light of De Broglie hypothesis.

w afi-a @@s® (De Broglic’s hypothesis) & o w gz eecsm fafae e

(Davisson) & &Tsfia (Germer)-49 AP BeTPE DAl S

4. (a) What do you mean by nuclear binding energy” Discuss fission and fusion of nuclel
with the help of binding energy curve.
fasanm a%e =fe dore F @0 7 & «f @Elear vy WefFum-az e
(fission) € FEATEA (fusion) AT

(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.
BRI qE ¢ bR AR we wawerde feadme afeaE T
Rrwoea Tva a3 ey faea wra faal ot WEmma

5. (a) What are the postulates of Bohr's atomic model?

[@R-a3 *awr Hraa Feda= 1 F o
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(b) Explain Moseley’s law using Bobhr's theory.
([QIF-9F O AR (M&(eT-4 Fa Il FCdl |

(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.

Feqe f[feqan o -3 @b @R AW Twen gwews Wi s
*fe=eraa @FLbg wrww Sl

(d) State the principle ot L-S coupling.
L-S Fwrararaa «ifsfb fage st

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 | hour after end of exam. University / College
authorities will not be held responsible for wrong submission (at in proper
address). Students are Strongly advisc

«d not to submit multiple copies of the
same answer scripl.

ro




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

