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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2020

PHYSICS

PAPER-V
Time Allotted: 1 Hours Full Marks: 22.5

The figures in the margin indicate full marks.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any one question from any Group
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1. (a) Write down the postulates of special theory of relativity. 2.5
e SrFrrelRicns SHeef @)
AR a9y RIGUTId! AFRIRUTES oRElg N |
(b) The relativistic energy-momentum relationship of an object having rest mass m, 2

is E=(p°c® +m§c4)l/2 .

Show that the first term of the expansion of £ is the Newtonian kinetic energy.
SAFFFOIRITE W *fE-SA@ T T E = (pPc? +mict)V? @A m, I89
20 1| E (@ ARe 05, (M8 (@ TR @fdw A [Shcaa sifexifes i 2@
O8I Sem™ m, Ud! gD AUfES IA-Md T E = (p’c’ +mich)? &
9, E &1 IR ufeell 2res e TIfast Il 8l 4R SESJe |

(c) The first line of the Bulmer series of hydrogen appears at 6563 A. Calculate the 3
wavelength of the second line.

2MBCICE 2T 2T AR @G 6563 A 7% f@or g @b s fefa
4
IS SIoTD] IR SIATRT Ul d1e 6563 A AT ST U® 94 Q1T AATgD]
areed IAOET TN |
(d) Derive Bragg’s law of X-ray diffraction in a crystal. 3
@3B FAICR W& X-ray vggeratae qoi-a3 @ afest 41
TS fohecea™ TaR (X-ray) fdacdl dire! R Ui T8N |

GROUP-A / fetl-% / A 5-H
(Special Theory of Relativity)

2. (a) What was the purpose of the Michelson-Morley experiment? Give an elaborate 1+5
description on support of your answer.

ZF-376 SArFId Sryefer & 9 cotmia Teram Aeies [t adat nie)
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(b)

(c)

3. (a)

(b)

(c)

4. (a)

(b)

(c)

5. (a)

2130

Derive the expression of length contraction and time dilation in special theory of
relativity.

RO SAFRFFORITE [0 T FREFIb @ 7 Ko anfersien ey <11

AT faR RIgET T g Adhad X Ad fIdR®T TR Mdbiega |
At what speed an electron will have to move in order to double its rest mass?
@b AP Do O B39 B ©@ e (H, FEFaA04 Sfecds F© 9

SoIFE Il YT A8 SAM QIR JARkd] Mk & I el I1e ?

Derive the formula for relativistic variation of mass with velocity. Briefly explain
its significance.

SR o1 Afe e A e T SRewee 227 ol 3 39
DI AT TIAMD] AMfeS Rac-d! il 3 Farede |

An observer sees two events to be simultaneous but another observer reports the
same to be not simultaneous. Under what circumstances it is possible? — Explain.

@I 75 WAl GFT ANTHET I GFFAN T S N W GFG 2T
IR AT | (I SRR 22 7S K1 whe |

Th Tdeihel §3 HcAe® UbW QERB dR 3fh YIderdhel Thdr 98
RUIE 7<w | 7 aRRIfHT a1 I»@ © ? JeeIeN |

What will be the relative speed of one with respect to the other, when they are
moving with the same speed 0.8 ¢ in the opposite direction?

A G0 TG T W G0 TG MCACTF 0.8 ¢ A @ oi [Redre e
(AN, L TR W Ao F© TJ 9

T4 Qe 3fhih] A-=HHAT Al FAM T 0.8 ¢ of fqulRa faemr oYy afevgadl g
A IADBT HUeT I BT T ?

GROUP-B / {ei-4 / I5-T
(Atomic and Nuclear Physics)

Describe Thomson’s parabola method for the determination of e/m of an
electron. What are the drawbacks of the method?

@36 IEFAH e/m T wfT® Thomson’s parabola “&fefba 3t wie| @3 +rafeq
wojfotefe & o

Uh SAdeHD  e/m FERvG R odfieqel IREEr Ay o= e |
fafdrpT FHAGRIES & g ?

What are the postulates of Bohr’s theory of hydrogen atom?

2I2GCE 2719 IR Bohr’s theory-ad SEIpRIa e % 9

dRPT BIgQIoT URHAIID] RIGETIdT IHERUES & § ?

Find the ratio of electric to gravitational force of an electron in an electric field of
20 volt/cm.

20 volt/cm Sf<rwg @ TEF AR SfoexifE @ Myl *ifeg Syt el 3411

20 volt/cm T I &=AT TICT geldg ] [dg]d I YRocdThyvT defh! 31T
Y ﬁg T

Describe the working principle of cyclotron.

Cyclotron O3 FENIST I e
ATSaArg D! B RigeT 9o TR |
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(b)

(c)

6. (a)

(b)

(c) A particle is moving in one-dimensional box and its wave function is given by

What do you mean by Q-value of nuclear reaction? Comment, whether the 2+2
following reaction exoergic or endoergic:

@ [SFR R O-value Fee & @R ¢ [aliRe RiEnl et wife
Siofalle), STy 4|
JAMTd® UfAfHATDT (Q-value) FI-AM wHHT & & ? 7 Uffhar ST ar

IR B R 3MATAT B H=R ST T84
NY 4+ He' — ;07 +p+0Q
Given mass of / (€ (R / fAsUHRI ggd@ 2He4 =4.00388 amu
- SN =14.00755 amu

. .07 =17.00453 amu
, (H' =1.00815 amu.

What do you mean by a spontaneous nuclear decay? Write down the criteria for a 2+1
spontaneous nuclear decay.

FoPe WFe Rames e & @Rl ¢ Fogs Wope Raes T @7
IS 3MMUIAd & F=Tel & g3 ? Udh aMldd A0Tdd &Japl AT

HUSUS ol&]e |

GROUP-C / Reial-a / Tq8-1T
(Solid-State Physics and Elementary Quantum Mechanics)

What is wave-particle duality? Mention the characteristics of a de-Broglie wave. 2+3
w3t-oll (aorel & ¢ @b de-Broglie WA (IFZefe Srad 341
ARA-GHUT gadle ¥d] & 81 ? fS-aTell a¥iTa! faRivdes S 148N |

Write down the time-independent and time-dependent Schrodinger wave 2+3
equations of a particle in central potential. What do you mean by eigenvalue and
eigenfunction?

U o w[afge @3 TR (g TR W0 @R R ACHF Schrodinger ©F%

FNFAISTT @71 B W @ G SoFF 00 F @R 9

I WA X g9y R ARETel FHaReT Surel AT B G

G | TSR X SMSAUTHEA BT B &l ?

w(x) = Asin(Z% x)
Find the normalization constant.
G Ft 9FT @F NaF AT v | FANOT T TS T

w(x) = Asin(ZE x)
Normalization &3%% faefs 341
UGS U Uh AT GoRTAT FTas X AADI AT b p(x) = Asin(2E x)

gRT fA3Ud! B | AF=IIaRvr ReRar Wisg |

7. (a) Explain why a threshold frequency exists in photo-electric effect. How can the 2+3

2130

Einstein equation explain the principle of photo-electric effect?

RIGIEAC FARR TG g £ IRCEIDN 0 B SIS CHIC B (o e CIRC U GO I 2 1
Einstein-93 AN [FoI@ Setc-ofte fFng Fafe 366 5@ 9

TehTRIfde]d YHTaHl Ueh AT JAGRT Tl raRerd g7 JeITSqeN ? SRS o]
FHIBRUTCT BN GhTRIEld UHTaeh] A= oig 9uiF 189 |
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(b)

(©)

8. (a)

(b)

(©)

2130

State the Heisenberg uncertainty principle. Show that the result of viewing an
electron using a gamma ray microscope is consistent with Heisenberg’s
uncertainty principle.

Heisenberg-9d SIf6aoRIMME Nifeio @141 @Al8 @ ol AR Seawe T0EF MR
4T EETFEACE ~THCR TBAI0 QLG SPETORITR At o= |
Al fREddr Riger auF e | c@regery fb ar fhvor gewe
PRI TRI Selag| &1 TR Saiid! Redar RIGHTaRIT 3wy B |

Find the de-Broglie wavelength associated with

(i) a46 gm ball with velocity 36 m/sec.

(i) an electron with velocity 10° m/sec

Comment on the results.

e craefre f-gafr wam g A =1

(i) @3 46 gm 7 KRB T 36 m/s MfocICa DA

(i) 10° m/s 5fSCaesl QI 9T BETHE Tea AT @ wie)

T S-S aRTaE EIeTE

(i) TP 46 gm I T 9T 36 m/sec R |

(i) TH gelag™ T 10° m/sec R4 | IROTHAT STeAr==T T4 |

Show that in a cubic crystal of side ‘a’ the inter-planer spacing between

: o . a
consecutive parallel planes of Miller indices (4, k, 1) 1s d,;; = ————.
VI + k2 + 1P

Ae (T GF g JALRME IR (TR 76 RS eecer g

a

W
@A (h, k, ) 20 e 55 |
‘@ YUHT gPR e s@rsge b MeR qEdid (h, k, [) wYd!

a

— g
VIE+ k2 + 12

State why a soft ferromagnetic material is used as a core in solenoid. The
hysteresis loop for a specimen of iron weighting 12 kg is equivalent in area to
3000 J/m’. Find the loss of energy per hour at 25 loop cycles per sec. Density of
iron is 7.5 gm/cm’.

FEANRCTR M Tefj % 2P0 SReGFR A Wi 1 J37e = 2 12 kg S @Al
@2 I€q BEBIRER g9 3000 J/m’ (FETER QU1 25 9 cycle/s-9 & THE
*fea o957 e F91 @17 919 7.5 gm/em’ |

fh A dlgdifagd IUGIVT AT HAAD! BRG] WA YART TR | IO
TN | Bed! drdl 12 kg &I TS i f2RefR <@ &= 3000 J/m® &1
R B U0 o8 25 U U IHAT U0 ST Holldhl =T Hell Ued |
AT & 7.5 gm/cm’ BT |

What is Raman effect? Give a classical description of Raman effect.

e {5 2 Fereq orafore 3g9 I wis |

AT UG HEHT @ B 2 AV JATTDT WA fdavor Ige |

X
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