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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2022

PHYSICS

PAPER-V

Time Allotted: 2 Hours Full Marks: 45

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

Answer Question No. 1 and other three questions,
taking one from each Group
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1. (a) State the postulates of Bohr’s theory of Hydrogen-like atoms. 2
“QIBCGIEH-H R &) [RIEE OCed SR P e (7741

TSSO TRl URATSD] IIEd] RGP A5ew ol |

(b) How does the resistance of a semi-conductor vary with temperature? Explain. 2
l7EIglE A SRR @ik el #fRafee & gk @ 9

T3C] JFelATeThd! YR qroa R el gaforo ? garseid |

(c) What are Stoke’s and anti-Stoke’s lines in Raman scattering? 2

T Tvggel el EHIF U=k SUITG-GoIe @Riefe F1 Fie
AT FHCITHT AT A T ad WaEs & g1 ?

(d) For a transistor, the collector current is 0.98 times the emitter current. Calculate 3
the current amplification factor for the transistor in CE mode.

@9 B AT adENdl [HeAaed e 0.98 @41 @ HHEEsiEd
CE mode-4 ©fbeaqiz fafe e @y 41

U3cT SREXPBI Heldex HNe 0.98 of TSR BRe YT ST B | I9HT CE HIisHT

PCH! YRfelithaea e @i |
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GROUP-A / [RoNl-% / 9e-%
(Special Theory of Relativity)

2. (a) State the postulates of special theory of relativity. Show that if v < ¢, the Lorentz

transformation equations reduces to Galilean transformation.

e Sicefreeriod @ Fwfeld @4 1t v « ¢ W, (e @ @EER FeeR
ARerefe anfeferen woes T »Rafde =)

Special theory of relativity @7 AfIRUTES JARIEM | v K ¢ B&T ANSIBI
transformation &I FHIGRUT Galilean transformation #1 UROIA BB I
AT |

(b) Using Lorentz transformation, find the velocity addition relations. Hence, show

that the velocity of light is same in both the frames.
FiREd FeeEa ARNE 92 F@ g fNoeergm wieg sfower sfeesem
Aifesen ey F9 @R @t @ 16 foieres St ofo@s @2 A

AN transformation TSGR ATHI TG FHIDHRY WIoIad | JAed, THTD]
AT A AIHAT TS §76 W1 JHTT TR |

(c) Find the velocity of a particle if its total energy is twice of its rest mass energy.

I @I el (G = O B o1 *fea fo-adt =, o3 Feifba aifswet e a1
TICT HUBI HIS ol Il ReR GehHM  Sofil GO B&T IHDI oI
CISTET |

3. (a) On the basis of Lorentz transformation, discuss (i) length contraction and (ii) time

dilation.
FiEe FeT AT Ofe F@ (1) mF WE@v @R (i) ™Ee [Gfs =
N[ PR RS

INST transformation & STEIRAT Ui 3 ﬂ% g |

(1) length contraction and (ii) time dilation.

(b) Show that space-time interval s* = x> + y* +z* —¢’t” is invariant under Lorentz

transformation.
e @, BF-FE 20T 52 = x2 + 2 + 22 — X @NES FAE (FGT @52 AT |

IARG-FATD! AR s> =x” + y* +z> —c’t> ARGDI transformation &I
IURTTTLNS B Al SE@SBI |

(c) Show that if the variation of mass with velocity is taken into account, the kinetic
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energy of a particle of rest mass m, and moving with a velocity ‘v’ is given by

. Vz -1/2
T=mel|1-—| -1

@R A TEF O RIS AW @@ [w e @, v @ sfeRE m, &=
S (6 el sifoifess it ze1

. Vz -1/2
T=mel|1-—| -1
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4. (a)

(b)

(c)

5. (a)
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IS GHAMGT RG] URacaels ARy, TSl m, aRIERDI ReR SFqM

A v BT dTd FfEIBDI HUTHI T ISl T:mocz{(l—éj —1} o fio
C
CIBECICING IRl

GROUP-B / Rei-4 / w-a
(Atomic and Nuclear Physics)

Describing Thomson’s experiment, explain how the analysis of positive rays led
to the discovery of isotopes. Why in this method, the parabolas do not reach up to
the origin of the graph?

YPTCE AT I FE@ WAS @, GTS {NE IR 2D Fce [ e
TEfee Sifigs 21 3 sfmfore wiigeetE @TabiEd FRkm =@ (e =i &= ?

Thomson I URETT Ui e | FHRIHD [dBRoTp! fdsiyor &l Hasy
isotope T U< AT =l qoiF TR | I fAferdr gRTarelr fb amhept ol H+
T |

How many quantum numbers are required to define the state of an electron? What
are they?

G SETFEER T T TG Tl FO FAF (IO A AEE = 2 O
&9

UICT ZeldgFd] JaRATEw URHINT THdl MR BiaeT quantum HRATERGT
ALIHAT U ? HEs & & g ?

A cyclotron with dee’s diameter 1.8 m has a magnetic field of 1.8 tesla. Calculate
the energy to which the doubly ionized helium ion He"™" can be accelated. Mass of

He " is 6.68x10 " kg.

9T MIFIEIE &-7 I 1.8 m 4R GIIFCHFGAS 2R 1.8 tesla| @6 fo-wafae
RemN wRM He''-& Iv *fere w@ifde Fa @@ <@ ? He '™-9d =7
6.68x107 kg.|

U3l 1.8 m SRIERDT dee AT TURI cyclotron o T}f%rcfﬂ'ﬂ &FgTDh A9 1.8
tesla B | Sl doubly ionized helium ion He™ <8 Bfa AH®T ISTHT Ta=iomd
T AfH5 ? He' & g9 6.68x10 7 kg |

Write a short notes on:

(1) Nuclear fission

(i1) Binding Energy of a Nucleus.
R Bl (7L

(i) fTeizaR Rete)

(i) FSfEFaIeR THife)
BIel fewuof THE —

(1) Nuclear fission

(i1) Binding Energy of a Nucleus.

5+1=6

I+1=2

3+3=6
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(b) What do you mean by the O-value of a nuclear reaction? Comment whether the
following reaction is exoergic or endoergic:

,N"+, He* - ,0"+H +Q
[Given: Mass of ,He* =4.00388 amu; mass of ,N'* =14.00755 amu ; mass of
;0" =17.00453 amu ; mass of ,H' =1.00815 amu ]

ez Rigam O-oF e & @R ¢ Wakiive Riel «fend@l a1 «fead &
A Tore nies

S N"+ He' — ,07+H +Q
[ WitRe ,He'-99 ©F =4.00388 amu ; ,N'"*-43 ©d =14.00755 amu; ;0" -
9987 =17.00453 amu ; | H'-4399 =1.00815 amu |

TICT AIAdh URIHA™T O-H19 9=TTel & gfer® ? el fausd ufifshar exoergic
8l f& endoergic fewofl T4 |

S N"+ He' — ,07+H +Q
[f&suar © ,He' & AN =4.00388 amu, ,N' &I S&¥M =14.00755 amu,
;0" @I M =17.00453 amu A H' B GGAM =1.00815 amu |
(c) What is radio carbon dating?
@oe TR (uftr e &F @R 2
Radio carbon dating & &I ?

GROUP-C / etal-at / -
(Solid-state Physics and Elementary Quantum Mechanics)

6. (a) What is photoelectric effect? Write down Einstein’s equation for photoelectric
effect.

et oieefE F ¢ W efoefEm 7ifFe WzTsidEe FRNeael @)
Photoelectric effect @ B ? Photoelectric effect @I % Einstein &1 {HIHROT

TETE M |

(b) What is Compton effect? Explain why Compton effect cannot be observed with
visible light. Determine the Compton wavelength of an electron. Given

h=6.62x10"*J-s, m,=9.11x10"" kg and ¢ =3x10° m/s.

T &l I A0 9 TN AR AR @ 904 {2 «1dmwa 4t qw =,
P T TEIGER 0T Sy e F1 @eq W0y, h=6.62x10] -5,
m, =9.11x107" kg @ ¢ =3x10° m/s.

Compton effect & &1 ? Visible WHTMT compton effect b <& Afha w1
guiF T8 | USeT electron &7 Compton &I wavelength TSI |

faguad!l 8, h=6.62x10"J-s, m, =9.11x10"" kg and ¢ =3x10* m/s.
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(©)

(d)

7. (a)

(b)

(©)

(d)

8. (a)

(b)
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State and Explain Heisenberg Uncertainly Principle.
QRCTEICT SfersTein wels Rge w @ i T

Heisenberg @I Uncertainity &1 RIGTT qarsa 9viF T84 |

The velocity of an electron is 200 m/sec with an accuracy of 0.01%. What is the
uncertainty in determining the position of the electron?

[Mass of the electron = 9.11x10*' kg ]
0.01% Sl AMICF @I FEFEER To 200 m/sec| & EFEF S (6=
Sfebod i [ 203 ¢ [2Eeaa oh = 9.11x10 ' kg ]

0.01% T YHATNT TSl Selde=d! 97 200 m/sec B | AT Sclag Dl Reafy
AT&T uncertainity bfd 9 ? [goldgdl eqM = 9.11x10°" kg ]

State and Explain Moseley’s law in X-ray spectrum.

qF-3 3¢ e (IR @t [Rye 39 @k 1 79

X-ray BT WFgHAT Moseley &I I\ qar<S84 |

Find the expectation value of position and momentum of a particle trapped in a
1-D box.

G Tl @6 1-D AT 77 BC2 | FTH 2 8 SARCR TSR] e 71l 11

U3CT 1-D dFFAT B [Hl URDT DUTD] Retfar 3 w1ftr! smeme® A [CINIH

Sketch the (111) and (102) planes of a simple cubic cell.
Simple cubic cell (S.C.C)-&7 (111) @ (102) &= 96 o= F41

T3 ARV BFGR BIerdl (111) 31 (102) AHdees (& T8N |

X-ray of wavelength 0.54 are diffracted at an angle of 5°in the first order from
the (111) plane of a simple cubic crystal. Find the interplanar spacing and lattice
constant of the crystal.

GFf 3 T FEAEE (111) & (/S 0.5A Smcda Xoray 5° (@ieel @fewfers =1
aiforerca M@ 2o 22w e @ @@ieR weres 1@y 606 F4)

T3l MRV BABR - fheeddl (111) FAaadre 0.5 @1 wavelength ¥Ta&T
X-ray 5° @I BT diffraction 6 | A fheceld! FHIAG] X AN SAMCaTd

ERSVEIRCING RN

Explain the physical mechanism of Avalanche and Zener breakdown in
reverse-biased p-n-junction diode.

fioide IS p-n-CIRNEA (Fg F2AC (Avalanche) ([T € (&N (IFET
eI 96, T F41

USCT reverse-biased p-n-junction diode AT Avalanche 31 Zener breakdown T
HI=H! IO TR |

Define a and f parameters for a transistor. Determine the relation between them.

@35 BIFEEOIEE (FGa o @R B -3 TR WIS | GO & AR e 321

USCT transistor ®I a 31 f parameter 8% TRHINT TIT:I@TH fories dreret
T Ui @oge |

2

2

2

242 =4
2

2+2=4
2+2=4
1+1+2=4
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(c) What is hysteresis loop? What is the physical significance of the area of this +2=3
loop?

2SR v 59 O3 500 CFaTEed (S0 e [ 9

Hysteresis loop & & ? AT loop & &FDBI P Agd & B ?

(d) State Curie law for a paramagnetic material. 1

RIS AW CFCT Fa1 9@ (6 Ko T4
TICT paramagnetic U&TL®T MR Curie &I M9 9S4 |

2130 6



