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PHYDSIUDS
Paper- III : Electromagnetism
Time : Three Hours M.M. : 50
Part-A (Compulsory) [Marks: 10]
- 31 ( AR )
L Define a Solenoidal field. 1
T IR &5 B TR ARG
2 Define gradient of a scalar field. 1
S 471 Y o B o ST
3. Define flux of a vector field. !
Wi &5 & sifrare @) aRwfta AT
4. Define Quadrupole moment of a charge distribution. 1
T e fereor Y wrga ameed 1 o AT
5. What is meant by atomic polarizability ? !
UHTY] AT P FS T 7
6. Write the value of net charge inside a conductor in an external ele;:tric
field. -
Ted T & Arere @ e e A o A fafad |
7. Write Poisson's equation in spherical polar coordinate. 1
el frders ¥ wea TR & el |
8 Write down the expression of force on a current carrying wireina
magnetic field. 1
5 TRTEE IR W) GBI &5 9T 10 I9 BT AD T BIfo |
9. Explain the term bound current. ¥ SIRT 9& BT AHAR | 1
10. . Define coefficient of mutual induction. 1
oy Y=o7 7JUTies b1 RGBT |
Part - B (Compulsory)
WT- o ( AfErd )
11. The potential of an electric fieldis @ 3x%-y - z. Calculate the intensity
fo electric field and charge density. : 2
) T &3 ¥ fava &1 @3x%- y -z & | Feg &m1 ot ileren e e
T I IO BT | |
: Or (319aTr)
1l Anelectricdipole of dipole moment P inplacedinauniformelectric

field E . Derive an expression for torque scting on the dipole. 2
vo g fga orae! fegd sl P ¥, Wl g & B van e Ifagd

U PRIRT AT B D FA aﬁm a
12. ‘Show thatcurlof a conservative field is zero.

mgaﬁ'rﬁmﬁﬂmaamaa—éwmvfuam%l .
Or ( 3Agar) '

2

- - - _
12. if 7 =3 x 7 where 3 and - are constant angular velocity and
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. 1 2
position vector respectvely. Prove that :V' =3 (VX j ) -
qﬁ o - '. arl _‘32‘” ﬁeﬁ

%zﬁg C W.ﬁﬂﬁaﬂn"u

13.

13.

14.

14.

15.

p—
oh

ey, R St fs 3 = % (Vx7)

Obtain boundary conditions for electric field at dielectricsurface. 2
TR T R e &1 @ Rr) g wfirael 2 s B |

Or ( 37¥ar )
Using Poisson equation find out the potential and electric fields
between the parallel plates at potential ¢, and ¢, in Cartesian coordinates. '
There is uniform charge distribution between the plates. 2

T FHARO HT ST B Y Pl (awa A o, 92 @, A w®

| a’lwﬁe’laﬁwmﬁ#f&mwﬁm 8 ST BT Safh i

® A G IR AR E |
State and prove uniqueness theorem. ' - 2
FfEagal WY o1 U X 31 g DT |
Or( 3tear)
What is induced electric dipole ? URd fe@ fEga e ? 2

. The change of magentic flux with time across a cirtuit of 20 ohm
resistance is given by the equation ¢ = (6t>- 5t+ 1) weber. Attit=
.‘ 14 sec. Calculate induced emf and induced current. 2

"5 0 s SRR are IR & TIRT T TR A aHa & WY IR =

e iTeRoT X R o B @ = (62-5t+ ) AR it= Y4 AW IRT
ﬁfn wmﬁﬁa &1 &) O B |

Or ( 37e&T )

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 ® = 0.4045) 2

& L -R IR % amaﬂmﬂg%a:ﬂawa%mm a‘r-‘rﬁ 5
mwzmﬁwa%waﬁmwaﬁmﬁmw
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16.

16.

17.

17.

18.
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(log,**=0.4045).

Part-C ( MTT-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

e D Tacha B g % 39S o) Fiffe e # A 9kl
DRA 1S IFIH T $T HI7 B 3 g PR 1 S0 B
AP Gefem 1 [agn AR

Or( 31¥ar)

"~ Discuss the 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

"'4—:150 (;;u :;”p_a; )

Wa@iﬁﬁﬁmmﬁmaﬁﬁﬂwﬁmﬁwﬁw
mﬁmmmﬁiﬁrﬁﬂama(zm)wﬁuﬂﬂ?ﬁﬁga%m

R R P R R WA — e =g (Frmta+-)

Find the solution of three dimension Laplace equation in Cartesian
coordinate system by the method of sepration of variable. 10

i & gl At o 9w wxa i Fifis Fdwe 3 e @
HHER B AS gl Wi P | : '

Or ( 3t¥@r)
Obtain expressions for capacitance of a parallel plate capacitor with
completely and partially filled dielectric. _
e ea & QUi O Sk B N R g Wi} @ie HeilkE 3
gIRa & <o Wi B |
(a) Discuss resonance and quality factoerLCRsenes circuit.
Give some properties of a series LCR circuit. 7
LCR #vft aRaer 3 ST ¢ faemon ks Qﬁml
Ao TRy B o Rl @1 avi Ao

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

and 1010 Hz. Pind out Quality factor of this circuit.
w@ LCR A aRaer 2 g iy 1000 Hz ¥ 150 Wy
& fRry & aifte Tgfvd 990 TS A 101 0 T WIS
2 ¥ 1aRye 1 R Ui I AR
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Or ( 3794r)

~ What do you understand by displacement current ? Explain inconsistency of

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

Tarene o1 &1 T St B ? vHiRR @ fram @ AR e deeda
HENEH & AR HIR | ARadet B T FAGR0N & JaHerd o

TS 9 YA~ PO |
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