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Time : 3 Hours]

Instructions :

‘ 1. (A)

(B)

2::4 (A)

(B)

3. (A)

Seat No. :

N15-109

November-2014
B.Sc., Sem.-V
303 : Physics

(1)
()

Notational are as usual per syllabus.

Figures on R.H.S. indicate marks.

Discuss in detail the hysteresis.
OR
Derive the equations for gauge transformation.
Prove the Poynting’s theorem.
OR
For the electromagnetic wave travelling in non-conducting media show that,
time averaged energy flow is in the direction of a propagation of the wave and

equals to the multiplication of the phase velocity with the average encrgy
density.

[y

Derive expressions for ¢ (T, t) and A (T, t) in the case of retarded potentials.
OR

Derive the equations for Lienard-Wiechert potentials.

Detive Larmor formula for the fields of an accelerated charge.

OR

Explain the radiation from an oscillating dipole. Derive formula for dipole
moment.

‘Discuss the classical paradox of a-decay principle. Explain how the paradox was

resolved by Gamow with the help of wave mechanics ?
OR

= (i) Explain long range ot-partiéles.

(i) Derive formula Q, A —a K

[Max. Marks : 70

N15-109

3 _ P.T.O.

Scanned by CamScanner



5.

1 pE
(B) Discuss the Fermi’s theory of § — decay and derive the formula p; =75 243 2

OR

Describe Cowan and Reines ‘experiment for the detection of neutrino.

(A) Discuss in detail the multipolarity in y-Transition.
OR

Explain in detail the internal conversion.

(B) Explain binding energy of nucleus. Draw the plot of (B/A) against A and state
the conclusions.

OR

Write Weizsacher’s mass semi-empirical formula for binding energy of nucleus

and obtain volume energy term B, surface energy term B_ and Coulomb energy
term B

Answer the following in brief':

(i) What is retentivity ?

(i) Write names of any two ferromagnetic substances.

(iii) State Coulomb gauge condition.

(iv) Write formula for skin depth. _
(v) On which factor Lienard-Wiechert potentials depend on ?
(vi) Write down Hertz’s relations for the oscillating dipole.
(vii) What do you mean by radiation resistance ?

(viii) What is alpha particle ?

~ (ix) Why Beta decay is called the weak interaction ?

(x) Why the neutrino is the most difficult particle to detect ?
37

- 37
(xi) Complete the equation : {,C/—> |gA+ +

18

(xii) Write selection rules for y-ray emission.

(xiii) What do you mean by isobaric family 2

(xiv) Why the ratio Z%/A is called fission parameter ?

14
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(1) Assume ‘nucleus radius to be R = 1.3 A3 fin. Calculate the minimum
-energy required by an apamcle from cntlrely class:cal ‘view point to
overcome the Coulomb barrier of 4,Po?! nucleus. o L &)
(2) Show that Pu 36 nucleus is unstable agamst a-decay*Mm ﬁl236'* 236.04607u, i
94 .
M U232=>232.03717uan'dM et =4.00260 u.* Y .5 ﬁ/“ 3 i
2 - 2He &\ W[
<= \Z(_a) Discuss the conclusions drawn from the binding cnergycurve. . (6)
" OR’ ' |
3 v=Write » note on mtemal conversxon of}'—rays
\b) Deﬁne Isobaric- famlly Obtain parabolic relatxonshjp for A = 91 1sobanc famlly )
\“Using mass foanula obtam _ \6 4 D ;(3)
_ (1) Nuclear r‘.halj'gg(zo) (}f thz 'r'r_ibg@féé'é nu_glc;x
o 02) Derve theequatxons ior Enéigy emlsswn dunng B and in decay

‘ "5»@)

" 5. _Each ofthe fo]lowmg questxon carries 1 mark. Give answer in short
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November-2016 e
B.Sc., Sem.-v
CC- 303 : Physics
Time : 3 Hours) - | .[M#x. Marks : 70

7
N\

Instructions : (1) All questions carry equal marks,
(2) Symbols carry usual meanings.

l. (a) Discuss the different cases of polarization of electromagnetic waves. 18 ¢ 7.

@ OR

\_~Show that the energy dissipated per unit volume (%) in each cycle is proportional
"\ de : :

to the area enclosed by the hysteresis loap.\/" ( A 4 ' i
\(b)/lee the interpretation of Maxwell’s equatm@lectromagnetlc field in detail. __ 7 68
.o OR
ij  Write a note on ‘Skin effect’. = |9 + _ , 4 i
Find the skin: depth for low frequency radio waves of wavelength ' |
3 x 10° metre in sea water. The electrical conductivity of which is 4 U/m. |
(C=3x10% mfs; p = 4n x 107 MKS) 3

2. (@) Discuss the radiation from a single charge particle electron in arbitrary motion
"~ and obtain Lienard-Wiechert potentials. —O SLI n__— 7
1 g : st OR ’
. ; ‘ Discuss the radiation from an accelerated charged particle at low velocity and
"rgbtain Larmor formula for total radiated power. \_“ﬂ_\{ + y

) ﬁ&rive vexprcssion for ¢(?,t) and A (?, tJin the caseof retarded potenti s, 7

i

OR
' : Cp; (2n)*
. ()  Feran oscillating dipole, total radiated power is'%(—— then find out
‘ , 2n €\ 2

radiation resistance. - ‘ : 2 _ 4
- (i) An \l;"‘Aectric dipole of antenna is 0.01 metre length radiates radiation of
100 MHz frequency with the power of 100 watt, find out radiation ,
St resistall\ce and the current in the antenna for dipole. - 3 !

MD-118 L 3 | P.T.O.
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3. (a)/"("i/). Explain a-particle fine structure. R 4
(i) 212Bl decays with a half life of 60.5 minutes by emitting 5 groups of

—partlcles with energy 6.08 MeV, 6.04 MeV, 5.76 MeV, 3. 62 MeV and
" 5.60 MeV. Calculate the o-disintegration energies. What is the daughter
nucleus ? Sketch its level scheme. £y 3
: OR
What was a-decay.paradox ? Explain how it was solved. | % 9 e 2% 7
Y -1 (b) Derive le equafion for factor for density of states p(E) for B-decay. 7
’ D.arGo _ OR
\ tu o 2) Describe Cowan and Reins experiment for the delection of neutrino. ="
4. (a) . Write Weizsacher’s semi-empirical mass formula and derive volume energy By
and Coulomb energy B terms. Lsa 0 7
OR
With necessary diagram obtain mass parabola for isobaric family with A =91.

(b) Explain nuclear isomerism. ! S(q _ 0 7}
OR ‘
Explain multipolarity in y-transitions. . (70 -]
14

5. Answer the following questions in short :
(1) Give the definition of electric dipole.
(2) What is retentivity 7°
(3) Write names of any two ferromagnetic substances
(4) - Write Lorentz gauge cor_xdmon. ;@
(5) Give full name of TEM.
(6) On which factors Leinard-Wiechert potentials depend on ? S o 2l

(7) How is visible light produced ? 1\60 AN A vy 1
(8) 4n+ 1 represents which radio active seriesﬂi/) :) d 7'\ ; , f
(9) Give two properties of neutrino. & 3& W ooV T ’

Q AG ~~1(10) State helicity of neutrino.
\5 \ (1 1) Give the decay of 28Thgy. = y?‘p‘q R
' (12) Give B-decay oflzasAl & ] 5 I *-¢
(13) Give an example of k-capture reactlon
(14) Define conversion electron.

MD-118 e ey s d
e i I
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Seat No. : % ZLII

NM-110

November-2017
B.Sc., Sem.-V
CC-303 : Physics

(Electromagnetism and Nuclear Physics)
Time : 3 Hours] [Max. Marks : 70

Instructions : (1) All questions carry equal marks.

‘ (2) Symbols used have their usual scientific meanings.
1. (a) Discuss the Lorentz gauge and hence show that the scalar and vector potentials
satisfy the same equation. 7
OR

Explain field energy and field momentum.

(b) Discuss electromagnetic waves travelling in non-conducting media in detail. 7

OR 3

Explain polarization of plane waves.

2. (a) Discuss the energy flux associated with plane wave propagation and hence prove

S that <N> =% @m [Eo[*ey. 5
OR |

Discuss the retarded potentials in detail.

(b) Calculate the radiation field produced by an electric dipole having oscillations in
detail. 9
; OR
, (i) Discuss Lienard-Wicchert potentials.
(i) Obfain : Lorcntz formula for potentials of a charge movihg in uniform

motion.

NMAL10. 5 i o Tt g | P.T.O.
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OR

(i) Show that a-disintegration energy Q,, is given by Q, =

K is kinetic energy of a-particle.

(i1) Explain a-decay-paradox and explain how it was overcome.
(b) Discuss breakdown of the conservation laws in 3-decay in detail.

OR q’_
Explain Fermi theory of B-decay. ‘ ,

4. (a) Explainy-ray emission with selection rule.

OR 3

Discuss semi-empirical mass formula.

(b) Explain internal conversion of y-rays and nuclear isomerism.
OR
Discuss the mass parabola of odd A isobars (nuclei) in detail.

5.  Answer in short.
(1) Write Maxwell’s equations of electromagnetism.
(2) Write equation of continuity or law of conservation of charge.
(3)—Write statement of Poyenting theorem, — —)

(a) Explain the range of a-particles and hence discuss the effect of straggling. L({ 7

(—é—) K, where

A-4
3
7
1
.
>
7
+
14

(4) What is helicity in polarization of electromagnetism ? —= 2

(5) Define Skin depth.

(6) Define retarded potentials. ,

(7) What is the conclusion available from Larmor formula ?

(8) Write Gieger-Nuttal law. —w 8 > T’

(8~ What are long-range a-particles ? ~ |

(10) Write the importance of Pauli’s neutrino hypothesis. ....= |
(11) Write, “Fermi’s Golden rule.” »
(12) What is Fermi-Kurie Plot ?

(13yWhat is “isobaric family”? —— |

(14) What is nuclear fission and symmetric fission ?

NMALOZE S T
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