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UNIVERSITY OF NORTH BENGAL
1 B.Sc. General Part-II Examination, 2019

PHYSICS

PAPER-V (New Syllabus)

Time Allotted: 2 Hours Full Marks: 45

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words as far as practicable.
All symbols are of usual significance.

Answer Question No. 1 and other three questions taking one from each
group
> R e w3k &fSf faemt s s fe 3t et facy wiwe foafp @vew Tea wie

ged | ¢ I IS HHEdIe-UH-UHac] TR 3 fadaer
YETERSH] IR 0%

1. (a) “There is no free existence of electron in the nucleus”. How can then the emission 2
of f particles from the radioactive hucleus be explained?

TR SeeE @R T I WEY (712 - OLE (ST WO (U
f-Fo et e e 9963 9

“UIeT WA A frE gser Wos sedeHel sifad §aH 7 TE MY URel
e Aty u=erg ifaTe FoEs HER TReu g6 ?

(b) Calculate the velocity at which the mass of a particle becomes 8 times its rest 2
mass.

@ oforars @me g ©a 1w f2a orEa v e 73 9

| ReRTIRT G ¢ O ST UG T R Sl A B g Y,
feamE TR | :

(¢) Find the ratio of interplanar distances of planes (100), (110) and (111) in a simple 2
cubic lattice.
e S @GR (R (100), (110) €= (111) @2 a6 Srem wweway @es
waeite foidfa F2

USeT HRA HFH-SITATAT (290), (220) 3 (222) HHACES HISIH! R FHIA
IR-EEDT U @ |
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(d) Find an expression for the energy required to ionize hydrogen atom in the lowest 3
energy level.

41

ST WRHETs e St e smafa e A aiftart seiter ildmrer
e TR |

(Special Theory of Relativity)

2. (a) On the basis of Lorentz transformation, discuss the following 4
(1) Length contraction
(i) Time dilation.
(@tae Fofea oS fofe s
(i) Ty FRTBIGT @R -
(i) a7 fgle a0s Sesal 341
ARID] FUTTARVAT SR
(i) o$ HagaE, (i) w9 fﬁw TGl TR |

(b) Starting from the expression for relativistic mass prove the following relation for 3+1

realativistic momentum and energy E =+ P’c* + m3c* . Hence discuss whether a
particle of zero rest mass can have momentum.

AT ©EE ANF (WF WIS I, e wa@n @ e FefiRe 5o
afedt 72, E =P’ +mict | wosom It w9 2w B orm @iRe 387 wAet
! 78 oAl 9

el gEHES! IRATEEE g% MR, E =P’ +mict wEw g TR
I ReRmaRen geadE e G USeT BUDT AT g Waw, =|l TR |

(c) Write down the postulates of special theory of relativity. 2
e witeifriom Terdfef @)
T 9y RrgTie! JfURUES Seord TR |
(d) What do you mean by inertial and non-inertial frames? 2
. wedlY G eredl frfiey s F @R g

S X Iors oY TS B g ?
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3. (a)

(b)

(c)

(d)

4. (a)

2130

What do you mean by Minkowski’s world ? What is world point and world line?
e R (Minkowski’s world) F10e & @l ¢ “Reafe” ¢ “Reraar & ¢
Preread®! STd @ 8 ? ST g Y ST Y@ 9eal & 8l ?

Show that two simultaneous events at different positions in a frame of reference
are not in general simultaneous in another inertial frame in relative motion.

@e @, @M a3 freiorE fon 2 w61 90 901 Foieie e AMRITSIE W)
@I DTS fofe Aot o Pivk T8 20T A |

e A aoeeTs e iy B yser e e Ay g ggae
HeAES wHaIfer WU odf dy a=m @ g¥ ueAew wHalfer gad WA
TS |

If S(x,y,z,t)and S'(x',y’,z',t’") are two reference frames where S"moves with a
uniform velocity v relative to § along x-axis, then show that
ds® =dx* +dy* +dz* —c*dt’ is invariant under Lorentz transformation.

o S(x,y,2,0) @R S'(x,y,2,r") 9 fotres 20 @am §' foiied S-fArtreE
X-S% FARE € AW AAfSErs e, OiEE mAle ds’ =dx’ +dy’ +dz’ —ctdf’
@IAE TSR (T G2 AT |

e v, S(x,y.z.1) T S'(x,y,2,¢") 7= Rer Al 9 81 s e
X-3EH U B, ds® =dx’ +dy’ +dz’ ~ctdr’ AR wURRIE R §0
Y @S |

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

T4 2% 0 &eE 0.8¢ et A Refice wew oid «3fba s
woaa s @ 7S 9

T TR 0.8¢ TR el e wfereher gEaer svesaEe ane i B
0 ?

GROUP-B
faemt-4
q9E-9
(Atomic and Nuclear Physics)

Obtain the expression for energy of an electron in the n™ orbit of a hydrogen like
atom according to Bohr’s theory.

@AEE ©F WPIA @3 YREEA-HT A p-FHA g Adew e
fovmotel 321

AP g SFER Slereid WA SIS A" TEUH goERIel Sl
MINCICIRERGE R

2+2
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(b) State and explain Pauli’s exclusion principle. 2

ATl SroRe e {711 ¢ e @2
drefie! fder Rigra Seorg TR g3nmss |

(¢) Define average life and half-life of a radioactive element. What is the relation 2+1
between them?

(TN (e Sy 790 [ @9 22 Shew S M Foia wre 9 991
T3el fSA-Afhy garie! ibd s I snf-sradr uRumT 3% |

(d) What is the energy of the photon emitted by a hydrogen atom when an electron 2
makes a transition from n = 2 to n = | state? Given, ionization potential of
hydrogen atom = 13.6 eV.

G QRBIES A 7 = 2 (UF n = | WA G WAREH RSN FC1 W20
FIoCTR e T 2 9 (rel TR, FRMWEH ARG ST & = 13.6 eV |

n=27%Ran=1 IAGRAMT TSe] TFETTA TAFIRY TRB] GHY STl
Y &1 IRETYY HUB! BISITH! I HA §B ? Telold IJAU[D] IOSAIL0T
fra =13.6ev

3. (a) Establish the relation N = N,e* for decay of a radioactive nucleus of decay 3
constant A.

A-Ste &< e cowdla fASfeamm cvta N = Ve @B wil afedt w2

&or Reries 4 wuept MSA-afba st efvor @& fBifs N =N wawy
AT TR |
(b) Define nuclear binding energy. Draw a curve connecting nuclear binding energy 2¢1+2

versus mass number of elements and discuss the importance of binding energy on
the stability with example.

a3 Wefarm Iwmfen ww we w1 wUR MR WoFa ofs wwafea
*ffFd crfba waw w7 e MEFIeR FfeMeer eom wwmies St sramp

39|
URAAS 67 Iofiad! GRHINT 3% | ave9 Soif 9919 TeaHH aidped! ora-frs
919 3 SRERYT Wik, wHIS Rerare! fiftd a=M Suite) vea w4 |

(c) What is the difference between nuclear fission and radioactive disintegration? 2

ey oo a3k (owiEn [REbera W #ide & 9
RS fAaves ¥ M¥a-ufra Rges o @ Rear v 2

(d) Can an electron be accelerated in a cyclotron? 2

- g3 FARFE & @3 Awie wwifte 321 7y 9
@ YICT SoagIas WEaelgHa gaid o |fiees ?
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GROUP-C
faetat-at
HHE-1T
(Solid State Physics and Elementary Quantum Mechanics)

6. (a) Establish the Bragg’s law of X-ray diffraction in crystal.
932 RS - S Fio -93 @l aifent 39

-3 spugd=dr Affa FarTer fFraw mET TR

(b) Draw (100) and (110) planes of simple cubic lattice.
IS (@A CHCE (100) 8 (110) & 95 W&« 341

TRA-TAG-GTelld! (2e0) A (120) FHATAEE a1 |

(c) Compare dia, para and ferromagnetic materials.

R, fSaet=Fn ¢ srdan midelem swg = 331
e, &) 3 ot grafdy sREe® ga TR

(d) What is the de Broglie wavelength of an electron moving with velocity v = %c ?
v=>3c (U 4R (I AR T8-gaife OetRed W 7 9
T y=2c o T Toer seiagEe R-anTell e B 6 ?

7. (a) What are the differences between Raman effect and Compton effect?
Fion @ @R A TR g 21 @

AT GATS X HHEH THIS HISd] Peaes @ g ?

(b) An ultraviolet light of wavelength 3000 A falls on the surface of a metal having

work function 2.28 eV, What will be the velocity of the electron emitting from
that surface?

[h=6.56x107** Jule-sec]

3000 A swvacda-wferae 2t 2.28 eV o1 worms 7@ @3l aieq omid wieifes
| Hre3eD e fAsfe waidn TFaer fewe 79 ¢

[h=6.56x10"* Jule-sec]

2.28 eV Hfth fava WudI TSer argd! WagAr 3000 A TR HIE WUDT G
YIS B | Wdedre UREAUT g geagEdl A B 0 ?

" [h=6.56x10"** Jule-sec]
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(¢) The velocity of an electron is 200 m/sec with an accuracy of 0.01%. What is the 3
uncertainty  in  determining  the  position of the electron?

[Mass of electron =9.11x 10" kg]

0.01% | AACF 93 TAIER S 200 misec | @ FFHET STEH T
o5 #ifw & 2@ ¢

(R O =9.11x107 kg ]

0.01% B WREHAT TSl FOFETHT I 200 m/sec B | SATCID I
fFreriomr sy sfafiad o 2 gewe gaam =9.11x10>" kg]

(d) What is hysteresis? What is the significance of hysteresis loop? 2+1
f2FoREM b & 7 @2 viwn CRaET (Ste wRoH & 9
e & & » R guedior 95w @ @ 2

8. (a) What is wave function in quantum mechanics? A particle is moving in one- 1+3
: . . . . AT ;
dimensional box and its wave function is given by ¥ (x) = Asin— x . Normalize
a

-

the wave function.
RO ©rg SH-W2FT & ¢ waIwies 3 A Wy 3> U SAITEN IR
R 9T STR-SHT 57

Yix)= Asinﬂx
a

CHH-SLFRD TARE (FORF) 9
giRATYT HIfTBAT TR THT HB B B 2 USeT B TP A S| TR
B X TAD! TET TH W(x)=Asin2L x | TR vobrd Fraf 71|

a

(b) A particle remains enclosed in a one-dimensional well of infinite depth and finite 4
width. Using Schrodinger equation, find the »™ energy ei genvalue,

a3 s ol ovwfes i Smel ¢ W ePRETR P wRE @)
GGt 7wael 227 I @7 1™ iR e eigenvalue (@ 391

aﬁnnﬁ?@?ﬁﬁﬁmmﬁmw-mmmmaﬁﬁ
B | SRR Afer wanr 1R, b It smgT w1 fyeTe |

(c) What is intrinsic semiconductor? When does intrinsic semiconductor behave as 2+1
an insulator?

s SdofaR & o wem a3l Rew wiefRad ool $iRade m wives 7 2

3R] FH-HaTER B B ? BRI I YSET Sfov I -HaED TS FARTBER!
YT frmes 2
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(d) Discuss the effects of temperature on a semiconductor.
FEARRIRT 6o SIPNER AR S 4
Y- HATEHAT ATIHAS] Y9G Fai TR |
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Time Allotted: 2 Hours

1. (a)

(b)

(c)
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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2019

PHYSICS

PAPER-IV (New Syllabus)

The figures in the margin indicate full marks.

Full Marks: 45

Candidates are required to give their answers in their own words as far as practicable.

All symbols are of usual significance.

Answer Question No. 1 and other three questions taking one from each
group

> W e G &fefd et catw @l 313 o fay wirae foaf evaw Tew we

U W& ¢, X UAS WHEEIe Udh-Udhac] TR I fader gesns!
IR

Prove that a line of force and'an equipotential surface must be mutually right
angles to each other.

@8 (@ ofee Iadl Fued OaE FAHI (2 FE |
qo1 X1 ¥ qHAA TR UHI-Sb IR o Y8q 98 4 gHIeT TR

Write down the sinusoidal expression for the A.C. voltage having r.m.s. value
230 volts and frequency 50 Hz.

93 @B Rere wim.99.99, @9 9 230 (S 9% F=9IE 50 Hz 93 HZASA
wfearfe i w1

Ha-3ire-a7 A 230 volts Y HHTE 50 Hz 9T yeuras yare fawas ffk
IR Yoo Y|

Add the numbers (1110.1111), and (1010.1101), and express the result in
decimal form.

(1110.1111), @2 (1010.1101), 7l 42 @ W 79 @ @ewan =i
IR S 4

(1110.1111), 3™ (1010.1101), FEAESH! o TR A Heldells GIH
UHT dth TN |

Turn Over
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(d)

2. (a)

(b)

(c)

For a typical transistor, the collector current is 0.98 times the emitter current.
Calculate the current amplification factor for a transistor in CE mode.

936 FHIF BNErbEa FiEda T, «fitg Fa0rsa 0.98 @9 @2 BWE5Ea CE
e s Afaads Tnda e 39

uSer ol giftera! fif, suree yare aReus warg w1 0.98 79 | CE
e A1 gifSrexd! Pk yare g e R |

GROUP-A
Ten-w

HHE-Ph
(Electrostatics)

State Gauss’s theorem in electrostatics. Use it to find the electric field at a point
inside a uniformly charged non-conducting solid sphere.

fam fapeftmi 1oom @b g v71 g I@E 3w 93 swer sivelfe
TR foeram aa b Rvps pfes ora fada =)

Rer-Agfria T SuurE Seerd TR TSET WM WUS SR SrTerd
SN TMets Rt goer figar Jefie yarg @ioTens @) SudTe W R |

What do you mean by electric dipole? Calculate the potential due to a dipole at a

point at a distance r from its centre and making an angle 6 with the axis of
dipole.

AT v w@e & @R 2 a3 e @ - =Y 9 9 @i e « 3
e fieq fdfa =0

dgfie BAs & 8 2 Iwac qR r ¥ @ Rur 9 71 wudr wSer figa
s ® PR Saue g fave Ram )|

Find the expression of energy of a charged conductor.

<= efYelfe sewbem e sfeafe i

. UITT AR Harahd! Suite! IRMIET frmHT Y|

3. (a)

2129

ABC is an equilateral triangle of sides 5 cm. Two point charges +100 pc and

—100 pc are placed at A and B. Find direction and magnitude of electric
field at C.

ABC ¢35 e fage 1@ 2o are 5 om. | 9% R 51 +100 pe @3 —100 pe.
, A @ B 0o a91icat =21) ¢ foeire apfes ctan s @3k i ey 9

ABC USTT 5 cm gy HUH FHETE B[St 81 +100 pc 3TaT A |1 % 100
pe ST B mmf%-rqaa‘rmc a1 Igfde wared! A9 ¥ e Fere |

1+4=5

1+4=5

S
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(b) Deduce the expression for the electrostatic pressure developed on the surface of 4
an insulated charged conductor.

@6 9718 Charged I3 *Pers 4 Rurei sitem@ 2wl ey w21

TSCl AR AT FaTee®! AaEH 9w TUD! dgfde AghT IfRTHETe
FAITE TR |

(c) Show that electrostatic field is conservative. 3

e (@ Ry o weafs &)
dgfie gare weell g0 9 9 |

(d) Explain physically what is meant by polarization of dielectrics. 2
©IRFHfUCFA Polarization ¥#CS & @RI 1T F41

RS RGP GRERT R WD S B R ?

4, (a) Calculate the capacitance of a capacitor consisting of two concentric spheres of 3
radii @ and b separated by a dielectric of dielectric constant .

@l 4REe yrerwETe! W 39 T 46 oW b IR TR EE J0eT TR RS
aR @3 TiREER i v e T7 UiRgEile 633 k |

wWgis Remid &k WS ARIHS GEUH! X AM a X b WUH! ggac
HHG =] Terdhel FHYH] TSl TRGD] GRebed A TN |

(b) Define E, Dand P. Establish the relation D =gy E + P, where the symbols ~ 3¥2=35
carry their usual meanings.

E,D @& P @a W@ we| D =g E + P 70 Wdiadt 39, e el evfee
o 3% I |

E,D afy P uRmifdq uR| D=g,E+ P Ha™ IO TR, 6l [asewndl
H 3efEe O |

(¢) Calculate the equivalent capacitance between P and Q. 4
P @R Q @3 Wy Fgey IetfHese fofn 341
P Y Q HIE A YN f89E TR

2129 3 Turn Over
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GROUP-B
faert-2

qHe-9

(Current Electricity)

5. (a) Write down the Biot-Savart law. Find out the magnetic field strength at a point 2+3=35
near a current-carrying linear wire.

AN @7 Al @1 G E A 3 g O FEsa! @ B e |
ey fadfy =9 |

‘WW’WWWIWWWWWW%W
g g yawEs! amed @i |

(b) State Ampere’s Circuital law. Apply it to find the magnetic field at a point on the 243 =35
axis of a long current-carrying solenoid.

SR s Soeml Ree 791 97 et @ i ofve #fad wemre
HCRS (@ e Gree ove A 39

Uftgave! gRuefles R Sooi TR | TSer @ aTE ORE @ IR
JETHT HUBT TSl fIgHT g yaE Faremar Mt a1 fgaer g )|

(¢) A particle with charge 1.6x107" C is moving with a velocity 3i +2] m/s in an 2
electric field of intensity E=6/+6;+3k Vol/m and a magnetic field
B = j+2k tesla. Find the magnitu‘de of Lorentz force on the particle.

E=6i+6j+3k Voltm SR<®q @ B=j+2k tesla G cvaa w4

1.6x107" C Wi @3fb 391 37 + 2 m/s 0ot oot 915z Bor ege e
@A 95 o 359

16x107" ma¥ WU TS PO 3i+2) m/s B AT, Ighe e

E=6i+6]+3k Volym ¥ J=a Wa® B=j+2k tesla §TP qrraxomm
WIARE ® | FUmIfY srika a9 @ |

6. (a) Show that the current grows exponentially in a circuit consisting of resistance and ~ 4+2=6
an inductance connected in series with source of steady emf. What is the time
constant?

2 I (@, G OR RIS AR IS LA 3 TR ) T8 10a 7w
& &9

T ¥ WG Tel ReR emf siadr sofieg wumr Sifdwar aRuemr dug- |
FATED! (& ARAIES §B A WS | T Rerie By g7 2 |

2129 4
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(b) What is meant by electrical resonance in a series LCR circuit? Explain the term ;%_F 1 % =3

(©)

7. (a)

(b)

(c)

2129

‘Sharpness of resonance’.

@ AT & LCR I8N CHLT T 09 & @I 9 Fewa Srpet 32 <0t
T4

uger Avfieg LCR uRuemr dgfass srgame w9dl & & ? 3igAee! fogar
3T |

For an alternating current i = i, sin ¢, deduce a relation between r.m.s value and
average value of the current.

i =i,sinot 2RIS! AT (0T, 22 TR N 57 1T IR T AR T FH9RE
fadfa =31

YEaA® WaTE i=iysinet P A qo-slea-at we R ofga " AT
Y gaure TR |

Define co-efficient of mutual induction. Show that equivalent inductance of two
coils of self inductance L; and L, connected parallel is

o = i = , where M is the mutual inductance between the coils.
L+L,t2M :

AR I SERTER TR W6 | (TAIe (7 TG IF L, 6 L, FCRAE 5

2
P o ST Leq=z1%%,Mﬁ‘iﬁ§ﬂﬁ?{ﬂm i S|

RS YAUUTH! UNiEH] URHTNT A% | WWI-UREE Ly X L, WP ggael
FIEAEHAE  GAFOR WOl WISUd! ARl §Eded W

. B -
e“:L,Il—L;fz—M g9 A WS, FE M WS 33 FoSdHEHD aHfed

UR&HAq B |

Derive an expression of current passing through the galvanometer in an
unbalanced Wheatstone bridge.

A 1 APl LRBrvI e &) sEreAIbar Wy ey 21iRe eftred erizmia
e fef w0
SETE TR |

When will a Wheatstone bridge be called ‘balanced’? What is the condition for
such a balance?

OO0 FT-97 A TE @S F @R 2 @3 A TTE-9F e AG@| [{q©
4|

e gee! afera sawen w=e! @ g ? 99 Aqfd Jawrs Aafas
WEE D B ?

2+4=6

i¥lk=2
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GROUP-C
st

T e-1T
(Electronics)

8. (a) Draw the circuit diagram of a full wave rectifier and discuss its principle of +
action,

a2+ oo FRbEmIER TN B wwd w7 93 O IR At T4
TS QUf T gfEeres! aRey R a9 ¥ B yomed g3 |

(b) Describe the formation of depletion region and barrier potential of a p-n junction 2
diode.

p-n RE ©INST (07 :71S et =k Rew atferws 58 o a3
USTT p-n |TH SHATSH] TG &3 ¥ AR fwaad! o qof 1w |

(¢) Why does the resistance of semi-conductor decreases with the rise in 2
temperature?

SRR @ik @ Sionat 3w Ao T o1 9
HE-HaTESD] B AT giEET b HeEw ?

(d) Draw the circuit diagram and explain the operation of a transistor as an amplifier 4
in common-emitter configuration.

CE-(Te-q ¢l [{74e fa 5iese-a7 7o for o 39 e o Fifes:
GGl 41

Tgel FifoeR®! CE 2rqeenw gRuY 9918 iy Ivd! Yaddd! Suar SR
&1 B gomel g3 |

9. (a) Why NOR and NAND gates are called universal gates? Using NOR gate, design 2+1_12 +1% =5
AND gate and OR gate.

NOR gate €3 NAND gate (& HIKEIH gate 27 0 @ ? NOR gate II2A (A
AND gate 9 OR gate HES 4|

NOR ¥ NAND gRE®ds b dfde gReEw w5 ? NOR gR&T yanT 1R
AND Y OR gREw®! Ao v |

(b) Prove these relations using Boolean algebra: 4
Ere Fesifae-az Ay FEFRe serfaf emd a2
TEirg dIorTord ST R g REuET wEwREs yHr 1
(i) A(4+B)=A4B
(ii) (4+ B)(4+C) = 4+ BC

2129 6
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(¢)

2129

Do this conversion:

FANE 48

el fASUdI HUTRY TR
(1) (1011.1101), =(7),,

(i) (18.25),, = (?),

b=

+
[
va—-
Il
(8]

Tum Over



