Seat No. :

LF-111

April-2014
B.Sc. (Sem.-VI)
CC-309 : Physics
[Max. Marks : 70

Time : 3 Hours]

L (A
(B)
2. (A)

~ LF-111

velocity for steady applied magnetic field.

Asudad wllszel 2l A Adcd w{lse Aadl i d W el 3dl Ad

s 53 O 7 aHAdl.
Giving Maxwell’s equation, derive the equation of continuity and explain how it

7

expresses conservation of charge.
2§A44V/OR

e etsly Al el 0% 50l w2 sl Bl wiAd usRe-Fsadl

a{lszel Hadl.

Derive the equations for gyro-radius and gyro-frequency of a charged particle,

moving in uniform magnetic field.
Add Qg 214 dadly i alalla e saill oLk wlsrel 2uudi Bge o

wfls2eL Aqal A d-l edllis velaeq 5.

Giving equation of motion of a charged particle in constant electric and magnetic
physical interpretation of it.

7

field, obtain equation of drift velocity and discuss
§YAWWOR

Converging 3ots1 &2 3l Ad erdly eda B s 52 8 7 odlal.

Show how a converging magnetic field acts like a magnetic mirror ?

el wadell ugft vl 2 oL gk we wllsee Aael.

Give *he mechanism of plasma oscillations and derive the expression for plasma

frequency.
AYAWOR

ol gellseidl wiamdl v Add @ oty & w2 [adu (Dispersion)

2ol 21 Phase doL dadl.
Explain Polarisability of plasma and obtain the dispersion relations and phase

1

P.T.O.
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Scanned by CamScanner



G N

B)

3. (A)
B)
4. (A)
B)
LF-111 5

Plasma Sheath 32l 21 %331 wHlsel Hadl. 7
Explain plasma sheath and derive necessary equation.
2UWOR '

Debye Screening iUl 241 A4l dal Debye Lengthd wllsre
Give and explain modal for Debye screening. Also derive the expression for Debye
Length.
Mossbauer A2 3 Fd A asin ¢ 7 .
Explain how Mossbauer effect can be used to :
() A3cusdel 38 Qg uai.

Measure the gravitation red shift.
(i) AfAUSU 2eqUA

Study the Af interaction. .

AUYWOR
Four-factor formula d1R4l.
Deduce four-factor formula.
Sercl S ud Mlod s34 w54l GUR -y quil. 6
Write note on : Natural fusion and possibility of controlled fusion.
AUWOR
GELSRBL A RGUHIBLALAAL RvigA-Hy GUy vl
With illustration explain asymmetrical fission-mass yield,
yaoid sl adllsel s2A. 8
Classify elementary particles.
AYAW/OR e

AHAAL : AR aeyd ool
Explain : Four basic forces
Al qalA 2 AL sausd 2L, 6
Explain : Quark structure of mesons and baryons.

AUYWOR

AHosell : U d Ml
Explain : Standard model.
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5. oguleHl Yol 52 :
Do as directed :
(1) oAl el wAReLHL d 3 6 ?
What is the roll of diffusion in the magneto plasma ?

@) SdsgiRles ud $AsANARS U 92 Al dsiad © ?

14

What is the difference between electrostatic and electromagnetic oscillation ?

(3) Boltzmann H-udd aul.
State Boltzmann H-theorem.
(4) Pinch R ¥led g ?
What do you mean by Pinch effect ?
(5) Alfven 93, V,, - 4315201 ). -
Give the equation of Alfven velocity V,.
(6) ol ¥ed g ?
What do you understand by magneto-plasma ?
(7) s Assemoly -l qur %A se Rala wuul.
Give the condition of super-critical size of an assembly.
() 25U -+ [qviz €ls usilict Glasi-l el 2uul.
Give the amount of energy released per fission of 235U.
@ ks gz ved g ?
What do you understand by chemical shift ?
(10) Larmor Y4 3 ¢ ?
What is Larmor theorem ?-
(11) “Antiparticles’ ¥l2d g ?
What do you understand by ‘Antiparticles’ ?
(12) GdRdl s34l yaeyd Buwlalbu ausdl.
Arrange fundamental interaction in descending order.

(13) el RA: n+po>n+p+ -

Complete the following : 1 +p > n+p+ +

(14) “Graviton® ¥l2d g ?
What do you understand by Graviton.

LF-111 : , 3
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Seat No. :

AE-110

April-2015
B.Sc., Sem.-VI
Phy-309 : Physics

Time : 3 Hours] [Max. Marks : 70

1. (a) Discuss the motion of charged particle in uniform magnetic field and obtain the

formulae for Larmor radius and Larmor frequency. 7
OR
. Show that the mechanical energy of a particle remains constant when it is
' - -
moving in mutually perpendicular and uniform E and B fields. Also show
that E and B fields are constant.
- -
(b) Explain the motion of a particle moving with velocity V in the perpendicular E
- . . - }_E',)XE)
and B fields and obtain the equation for its drift velocity Vp = B2 - 7
~ OR
Explain how a converging magnetic field acts like a magnetic mirror.
2. (a) What is plasma ? Explain properties and force acting on the plasma when the
magnetic field is applied to the plasma. 7
OR
Obtain Maxwell’s equation in Homogeneous plasma.
‘ (b) Obtain dispersion relation for transverse oscillations incase of steady applied
JEEN
magnetic field B = 0 to the plasma. Derive the relation of group velocity, Vg
and phase velocity, (Vph). 7
OR
Derive the Boltzman equation for the kinetic theory of plasma and explain
physical meaning of each term.
3. (a) Explain fission chain reaction. ‘ _ B
OR ;
() Give a full account of nuclear reactors.
(i)  If energy released per fission of U3 nucleus is 200 MeV, calculate
: : energy released from 50 gm of U233,
AE-110. oo 4 3 P.T.O.
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(b) Explain NMR
OR
Explain Mossbauer effect with an experiment.

4. (a) Explain the three families of material particles. 8
OR
Explain with examples : Lapton number conservation, Baryon number
conservation and Strangeness number conservation.
(b) (i) List some similarities and differences between properties of photons and
neutrinos. 6
(i1) Write note on antiparticles.
OR
Explain : Quark model. 0
S. Do as directed : 14

(i) Find the velocity of Alfvén wave in mercury in magnetic field of
B =107 Tesla. (p = 13.6 x 10> kg m= and p,, = 47 x 1077 N/A?)

(i) What do you mean by Pinch effect ?

(1)) What will be the plasma frequency and the~corresponding wavelength for
laboratory plasma with number density 1 0'8m-3?

(iv) What do you understand by electric drift velocity ?
(v) What do you understand by isobaric surface ?
(vi) What is magneto plasma ?
‘(vii) Define : Dispersion relation.
(viii) Define : Nuclear fusion.
(ix) What do you understand by mirror nuclei ? Q
(x) - What is the role of catalyst in carbon cycle ?
(xi) What is Larmor theorem ?
__ (xii) Give the equation for available energy Q for the decay.
o (xiit) Give the missing particle in following decay :
PR e [V
(xiv) The strong force between quarks is carried by particles called

—_—

AE-110 - o 4
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Seat No. :
AD-109
April-2016
B.Sc., Sem.-VI
CC-309 : Physics
(Thceory)
Time : 3 Hours] - S [Max. Marks : 70
Instructions : (1) Symbols bear the usual meaning.
(2) Each question carries equal marks. .
"~ (3) * Draw a diagram where necessary.
D
1. (@) Write Maxwell’s equations and using them, obtain the equation E)fcontinuity.- 7
Discuss the motion of a charged particle in uniform magnetic field and obtain the
& equation for Larmor radius-and Larmor frequcncy
(b) Solve the equahons of motion for a single charged partlcle in constant
: homogen‘eous fields E, B. Show that the particle exhibits. drift velocity -
Vg =_'(E x B) / B2 Give the physical ihterpfréiaﬁion of électx:ic drift. 7
| |  OR
: Exp]ainAho'w a converging magnetic field acts.like a ma gﬁetic mirror.
2. ' (a) Discuss oscillations and waves in plasma and explain Langmuir _oscilla‘tion. 7
4 _ | OR .
Discuss alternative methods of derivation of plasma frequency.
(b Obtain Maxwell’s equations in homogeneous plasma. 7
| : oR S
Obtain Fokker-Plank equation by test particle theory.
i _'f_”(é-) Obtain the ‘Four Factor Torrnula Koo = nepf with reference to FISSIOn chain
' reactlon - 7
o | OR _
: '_lee a detalled account of Nuclear reactor and alsc discuss the energy rclcased
dunng the fissmn of a U2 nucleus, ' :
' ' 3 ' P.T.0.

: j._ AD—109 :
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(b)

4. (a)

(b)

(D
)
3)

OB
I &)

(6)
(7)
(8)
©)

»

Explain Mossbauer Effest and describe one experiment regarding 1t.
OR

EExplain the process of Fusion and also describe the Carbon cycle.

Describe in detail the four fundamental forces.
OR

Write a note on particle and antiparticle.

Write a note on Lepton family and explain Lepton number conservation.

OR
Explain the Quark model in detail.

Ca

Answer the following questions :

What is Pinch effect ?

What is magneto plasma ?

What is Larmor Frequency ?

Write Langevin’s egnation. *

What are Alfven waves ?

Define Debye lcr_lgth.

Define Dispersion relation.

Write the names of any two moderators,

What are ‘prompt’ neutrons ?

(10) For a fission chain reaction, write the outcome of K < 1 & K > 1.

(11) Write the law of conservation of strangeness.

(12) Write the names of families of particles.

?
(13) > p + N

(14), What is nuclear fission ?

AD-109
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. Seat No. : .
AI-106
oo April2017
‘ B.Sc., Sem.-VI
CC-309 : Physics

Time : 3 Hours] L . [Max. Marks : 70.

Instruction ; Symbols bear the usual meaning.

A S AT AR

1. (a) Obtain the expression for gradient drift velocity vg and current density for a
. charged particle moving in inhomogeneous magnetic field. 7
OR
(i) Prove that the work donc-on the particle-by external field through the
Polarization process is e'Qual to the change in K.E of particle due to clectric
drift. - ) ) . ' ) - 4
(ii) Obtain adiabatic space invariance dfmag"netic moment of charged particle
when change in magnetic field is small ovet Lamoure radii. 3
(b) ©  Explain how the converging magnetic field acts like a mirror. Discuss magnetic
‘ trap double mirror and trap cones. : , 7
OR
(i)  Anelectron is moving with 4 KeV energy in earth’s magnetic field of0.36 ;
gauss, then find the Lamoure radius.
e=1.6%10"19C,m=9.1x 103 kg, 4
(i) Find the cyclotron frequency of an g:lectrq;_] moving in magnetic field %
of I T. e _ 3
: : _ !
AT1065 s i T g ‘ _ ,
| : 5 P.T.O. ]
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2. (a) \)\’litcl\hx“fcll’scquationszmd(lcrivelhcdispcrsionxclafion,groupve]ocilym‘.d

phase Velocity for transverse oscillations for B,=0and e #0. 7

OR
(i) Using Langvins equation, show that the average velocity of an electron
approaches to zero at the rate of collision frequency in the absence of

external forces. ' I = ' ;

e e stei i it

(ii) - Waves are incident on a slab of plasma at an angle 0. The plasma has a

frequency @, and the dispersion relation is o = 0)13) + ¢?k2. Using Snell’s

@

law, find the Critical angle 8, for total internal reflection as a function of

ﬁ‘cquency_. L 3 f

‘ : . ti

(b)  What is Debye length ? Derive it by statistical mechanics and prove that fT

KDc | 7 | Y;

OR I

£

@iy Dlscuss dlﬂusxon 01‘ phqnn particles in I]MUIGUC field. Which particle 3

move faster in palallel diffusion ? Which particle escapes more slowly in g

transverse diffusion ? : 4 ;

(ii) A so]zu corona consnsts of 10m7ed hydrogen of pﬂl‘tlcle density of about 102 m @” l‘

4

Assuming thcmng,netlc field in corona tobe 103 T, Compute the phase velocity ;

of Alfven waves. My, = 1.6 x 10727 kg, B, =4nx 1077 MKS 3 ;

: '1

E
3. (a) Explain neutron induced nuclear fission in detail. Q\O 6 f
: |
OR . ’

d . 2 e \\ ¥

Explain nuclear fusion process oceurring in stars. & |4

. ,! =
AF106 0 6 |
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(l;) ‘Explain neutron cyclcﬂ and derive four»’ t'aglor t‘orm_yla K,= nep f 220 8
or.
What is Mossbauer Effect ? E‘xp]ain experimental aq-kuigement of Mossbauer
_.»EIFfect. o | - e) 0 G -
4. .(a) ' -['Ekplain cl‘assiﬁcatioh f:;%eicn‘lcntm-'y p_zu'ti.cles.'_' 6
OR .
“Explain Quarks model of elementary fmrticleé.
(bybescribc in detgil ZlbOL’l't. fo;u" bas'ic forces. 8
' OR
Describe law of conservation of Lepton number -and Baryon number for
elementary particles.
5. | Ansx;'ei‘-tl1e follow.ing Questions 3 | 14
() | C:mpare the equation of Alfven velocity with wave propagating along string.
(2)  Write the unit 01‘.'mobility of plasma particle. -
‘ ’
(3 Name different types of collision between particles in plasma.
t4) Why Fhe temperature of electron gas isrhigher than ion gas ?
» ('5) Write thé equation ofDébye potential.
(6) What is magneto plas;na Y,
. (7) Name different types of waves produce ir}iplasma.
P.T.O.

AL-106"7% i | _ K

e
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. . ~ . 73 )
(8) How much energy is released in fission of92U~-‘5 nucleus ?

(9)  Give statement of law of conservation ut‘stmngbness‘.

(10) Define Spallation reaction,

(I1) Why arc neutron used as ﬂbombarding agents in nuclear physics ?
(12) W.hat is Gluon ?- |

(13) Define delayed ncutmns.

(14) What is the value of spin of meson ?

~Al-106
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Seat No. : é}/ 5- 1'_:: \1/ y 5

AC2-03

April - 2018
B.Sc., Sem.-VI

CC-309 : Physics
Time : 3 Hours] ~ [Max. Marks : 70

Instruction : Symbols bear their usual meaning.

1. (a) Explain the motion of chargéd particle in uniform magnetic field and obtain
Lamour radius and cyclotron frequency. Also prove that total K.E remains

constant.
OR

. Obtain the expression for polarization drift velocity v, for a charged particle

Q
\ moving in time dependent electric field and uniform magnetic field.

(b) Obtain the expression for curvature drift velocity vg and current density for a
field along the curved lines

charged particle moving in inhomogeneous magnetic
of force with parallel component of velocity. 7

OR

Explain how the converging magnetic field acts like a magnetic mirror.

plasma oscillations and derive expression for plasma

2. (a) Explain longitudinal
frequency. 7
OR
Z 3/ Derive Maxwell's equations for homogeneous plasma.
7

(b) What is Debye length ? Derive itby dimensional analysis.

. OR
'  Derive the Boltzmann equation and give the physical significance of this equation.

3. (a) What are prompt and delayed neutrons ? Explain important role played by the
delayed neutron in nuclear reactions.
OR
Discuss any two applications of Mossbauer effect.
(b) - What is Mossbauer effect ? Describe an experiment for study of Mossbauer effect. 7

OR
Explain asymmetrical nuclear fission. Sketch the mass distribution of fission

. fragments for different fission chain of it. Define fission yield. 5

CACS 3 _ | P.T.O.
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(b)

Q)
(i)
(111)
(iv)
)

)

(vii)

}

Discuss in detail about particles and anti-particles.
OR

Explain law of conservations of Lepton number.
1 [ S

Describe about the standard model for elementary particles.

OR

Write note on Leptons and Mesons.

5. Answer all questions in short :

What is head on collision for Charged Particles ?
What is the use of magnetic field for plasma ?
Write equation of Alfevan velocity ?

What is Debye potential ?

Write ohms law for plasma.

Name three plasmas on earth planet.

Whrite the equation of magneto hydrodynamics.

(viii) Define thermal neutrons.

(ix)
(x)
(xi)
(xii)

Define homogeneous reactor.

14

On which factor does the power level at which reactor operate depend ?

Define breeding process.

How nuclear reactor can be shut down ?

 (xiii) Define red shift.

(xiv) Define spallation reaction.

L2037
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