PHYS1IUN .
Paper- III : Electromagnetism

Time : Three Hours > | M.M. : 50
Part-A-(Compulsory) [Marks: 10]
WRT< 37 (etframs )

L Define a Solenoidalfield. ‘ !
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115
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12.

W v

.Show that curl of a conservativé field is zero.

T IRATO &3 B gyt HfT |
Define gradient of a scalar field. 1
SATRT &1 &1 qure B gRem AR |
Define flux of a vector field. 1
i &5 3rfyare 1 gRemfa AT |
Define Quadrupole moment of a charge distribution. 1
Rt v Rroor o e eyt 1 R IR |
Whatis meant by atomic polarizability ? 1
IRHTY] 0T &1 T 3 & ? '
Write the value of net charge inside a conductor in an external electric
field. ' & 1
g1er T & ¥ Trere & IR e 3y o1 aM ke |
Write Poisson's equation in spherical polar coordinate. 1
et Fideris 3 T aHiev 3 ke |
Write down the expression of force on a current carrying wirein a
magnetic field. 1
5T aRTEE TR W FEB &5 3 AT o1 BT S I BifSr |
Explain the term bound current. 9§ SR1TE Bl THAE | 1
Define coefficient of mutual induetion. ‘ 1
ST SR Tuiics 1 TR e |

Part £ B(Compulsery)

i o (A ) |

The potential of an'eléctric fieldis ¢ 3x2-y - z. Calculate the intensity
fo electric field and charge density. 2

ﬁﬂ%ﬁgﬁ%ﬁﬁﬁﬂﬁﬁmﬁwkz-y-zsélﬁgﬁ@ﬁﬁmw.
Hicd I ol P | o
) Or ( 319aT)

An electric dipole of dipole moment P in placed in a uniform electric

field E _Derive an expression for torque scting on thedipole. 2
o e f g orrept T e P &, o g &7 B3 v & 1 fage
R HTEARE ST I D A e |

2
mﬁrﬂvﬁmﬁmmﬁmmxﬁm%l .
| Or ( 319ar ) '

7= ;,’ X ;’ where ; -and ': are constant angular velocity and
v

if
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afs vV S w x—; & e ; GE| —r) ﬁﬂ&l:ﬁﬂﬂmﬂaﬂﬁmﬁaﬁr

position vector respectively. Prove that o

ldlb—-

Ry ARE BRI 5 = (vx )

13..  Obtainboundary conditions forelectric field at dielectricsurface. 2
TRITE 6 WX e &1 o ford widi Rl ) gt i |
Or ( 37erar) |
13. Using Poisson equation find out the potential and electric figlds\,
between the parallel plates at potential ¢, and ¢, in Cartesian coordinates. '
There is uniform charge distribution between the plates: 2

I FHIERT F1 IYART B g Plicsd e A, a2 ¢, @ w
 JIHHA @Il S 7 mﬁﬁﬂawﬁga %ﬁﬂﬁﬁmmﬁsw
3 e A AR RO |

14, State and prove uniqueness theorem, J : 2

" grferaedr WA & S Y 39 Rig DI |

Or (51eraT)
14. What is induced ele'ctricdipol'e MRa R Rga e ? 2

15.  The change of magentxc flux with time across a cirtuit of 20 ohm
resistance is given by the equation ¢ = (6t*- 5t+ 1) weber. Attit=

‘A sec. Calehilate induced emf and induced current. 2
20 mnﬁmﬂmqﬁwﬁmﬁag@aﬁamﬁma%mauﬁaﬁq
Frradie]or I R o ¥ @ = (62-5t+ D AW it= 14 AR IRa
ﬁ 9l aaaexn}rﬁa gRT B O] BIH | ‘

Or ( 372Er)
PR | 1 . _
15. The current ina L-R circuit,decreases to 3 part of tits maximum

| steady value in 5 seconds. Calculate the time constant to the circuit |
(given log 5 = 0.4045) ‘ - 2

7% L - R uRuer 3 SR & 31T Hgfere (Al & A B 313- A5
Jvs T ¥ IR B HIS B IO B,
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16,

17.

17.

18.

(log 5 =0.4045).

Part-C ( ¥TT-9)
Define divergence of a vector. Derive an expression for it in Cartesian
coordinates. State and prove Gauss divergence theorem. Discuss
physical significance of divergence. 10

wﬁaa%slsaﬁﬂaﬁqﬁmﬁamsm%mﬁﬁmﬁ&mwﬁmm\
ﬁmlwm@ﬁﬂmmmmaﬂsﬁmaﬁmlsﬁmaﬁ |
AP il A fdq==1 Difog |

Or ( 37¢ET)

~ Discussthe physical significance of electric quadrupole moment:Prove

that the electric potential due to an arbitrary charge distribution ata point
on a fixed axis (z axis) is given by |

-1 PO_P1 P2
2= eo (? rtet

ﬁ@wmﬁmmﬂmﬂmﬁswﬁ%
T o g1 el i are (z ot ) TR Rera ol g & ford

e R TeR R Em Y » o35 eg (B++Z4)

R RZ m
Find the solution of three dimexrisionLaplace equation in Cartesian
coordinate system by the méthod'ef sepration of variable. 10

RIS geraaol Rt B v i Fide foie 3 e &
TGO B D Tel T Do | - )

Or ( 319ar)
Obtain expressions for capacitance of a paralle] plate capacitor with
completély and partially filled dielectric. '
RIS ¥ QUT: ¥4 Jifie wa @ ﬁg&w@zvmﬂaaﬁ
IRGLH o T DI |

(a) Discuss resonance and quahty factoerDCRsenes circuit.
Give some properties of a series LCR circuit. 7

LCR Sroi uRyer 3 ST ¢a feon 11w Qa?rﬁamma
Ao TRy Bt g s @1 vl S|

®) The resonante frequency of a series LCR circuit is. 1000 Hz,
The half power frequencies of this circuit is obtained at 990 Hz

and 1010 Hz. Find out Quality factor of this circuit.

w% LCR Ay aRge &Y gy 3maf 1 000 Hz %156 TRG
a%maa‘mﬁﬁmgﬁm 990 TS T 1010 TEA R I
aﬁzumw_mwammu
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18.

Or ( 37e2Er)

_ What do you understand by displacement ctrrent ?Explain inconsistency of

Ampere's law and Maxwell!§ modification. Derive all Maxwell's
equation in integral and differential form.

Toreenus oR1 &1 1 ARG R, ? TRIRR D fagd o [ g1 drede
e o AR HIRL) HFgae B T G0l & Jqdba 0
TAHIGE B I, Do |
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