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Choose and ticldcircle the most appropriate answers. The symbols, unless mentioned

othemvise, have their usual mectnings.

1. Which one of the following vector identities is NOT correct?
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2. A point charge Q, lies at a point inside a sphere S, of radius R, . Another point charge Qr lies

at a point outside the sphere S, and inside the concentric sphere S, of radius & . If Q, and @,

are the total fluxes crossing the spheres S,and S, respectively, then
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Let V and E are the electrostatic potential and field respectively inside a spherical shell which
carries a uniformly distributed total charge q. Which one of the following circumstances is

correct everywhere inside the shell?

LalV =0 and E*0. tblV *0 and E*0.
lclV=0and E=0. tdlV*0and E=0.

The electric susceptibility of a linear dielectric material

[a] measures the strength of polarization of the material.

[b] is directly proportional to the polarization of the material.

[c] is inversely proportional to the electric field in the material.

[d] is directly proportional to the amount of free charges present in the material.

A charge particle of mass mand charge Q rnoving with velocity il enters in a magnetic field

f . Wnicn one of the following statements is NOT correct?

[a] The particle follows the cycloid path, if I .E *0 and n xE +0.

[b] The particle follows the circular path with frequency 9L , if v .E = 0.'llTttt

[c] The particle follows the straight path along the direction of B , if il x E = 0.

[d]Theparticlefollowsthehelical pathwithfrequency PL,if i.Bt0 ancl ixB*0.
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6 The integral form of Ampere's law can be used to find the magnetic field around the current
carrying wires. The Amperian loop must be constructed in such a way that the line integral
along the entire loop is not zero as well as

[a] the magnetic field is rangentiar and varies uniformly along the loop.
[b] the magnetic field is tangential and constant at every poinl on the ioop.
[c] the magnetic field is perpendicular and varies unifoimly along the toop.
[d] the magnetic field is perpendicular and constant at eveiy poinl on the ioop.

A material contains tiny magnetic dipoles called atomic/molecular magnetic dipoles. They arein random orientation in the absence of external magnetic field and th"e net oiplf. moment ofthe material is zero. These dipoles arise due to spiniing motion of electrons on their axes. Ingeneral, the atoms or molecules containing odd numbei of electrons can exhibit such nature.
The material is called

[a] diamagnetic material. [b] ferromagnetic material.
[c] paramagnetic material. [d] anti-ferromagnetic material.

The self-inductance per unit length of a long solenoid of radius R and /4 turns per unit length
carryingacurrent I is

fa) pornRz [b] ponnlR, lcl lpotrnrRt ldl potrn2R2

Which one of the following statements is equivalent to Ampere's law after conected by
MaxwBll?

[a] Time varying electric field induces a magnetic field.
[b] Time varying magnetic field induces an electric field.
[c] Magnetic flux in a current loop is directly proportional to the current.
[d] The direction of induced current is such that it opposes the effect producing it.

In Raman spectra,

[a] stokes lines have shorter wavelengths and are less intense than anti-stokes lines.
[b] stokes lines have longer wavelengths and are more intense than anti-stokes lines.
[c] stokes lines have longer wavelengths and are less intense than anti-stokes lines
[d] stokes lines have shorter wavelengths and are more intense than anti-stokes lines.

Fill the following blanks with appropriate ctnswers.
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11 The divergence of the position vector V = xi + yj + zt ot a point with coordinate (3, 2,_4) ts

The potential difference between the center and a point on the surface of a solicl sphere of radius
R carrying a uniform volume charge density p is .

Let V and_,a are the electric potential and magnetic vector potential respectively at a point in
space. If A varibs with time, the net electric field at the point is

The SI unit of polarization is ....

The vibrational spectra of a molecule fall on the far infra-recl region while the rotational spectra
fall on the ... ......region.
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[5Qx3=15marks]

What are perfect conductors? Explain, why the electric field inside a perfect conductor is

always zero.
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Define polarization. Show that the polarization ,P establishes the volume bound charge density

po = -Y ' F inside of the polarized materiai'

Define curl and divergence of a vector. Show that divergence of curl of a vector is always zero.

A short solenoid (length I and radius a, with n, turns per unit length) lies on the axis of a

very long solenoid (radius b, n, turns per unit length) as shown in figure below. Curent -I

flows in the short solenoid. What is the flux through the long solenoid? What is the mutual

inductance of the sYstem?
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A steady current 1 flows down a long cylindrical

wire of radius a as shown in figure. Find the

magnetic field, both inside and outside the wire, if
the current is distributed in such a way that -/ is

proportional to r, the distance from the axis'

What do you mean by superconductivity? What happens, when the magnetic flurx is introduced

into a superconducting ring? Explain the Meissner Effect of superconductivity'

Explain, how the hysteresis loop can be obtained in a ferromagnetic material. Show that

hysteresis loss in a ferromagnetic substance is equal to the B-H cLlrve.
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Obtain the Maxwell's equations in matter



6 Find the electric field a distance z above one end of a straight line segment of length z, which -carries a uniform line charge )'. checkthat your formulJis consisf,nt with wnat you wouldexpect for the case z )) l.

SECTION "C"
[5Qx5=25rnar*s]

OR
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tf E is uniform, shou, thar ,41r; = - -l rt><E;. crrcck that y .A=0 ancr vx,4 = .E .2

:T- .',"1 
tT power delivered by the electromagnetic fierds on a sysrem of charge is

* -JlE J)drand' proceed further to obtain the Poynting's theorem. Finally, show rhat

Poynting vector i satisfies the continuity equation, v . .i = -${r"* * u*".r,) , where +, *o 
I(J^"", arethe electromagnetic and mechanical energy densities r-espectively.

Derive an expression for work done to assemble the first four point charges by bringing themfrom infinity' Enhance your derivation to assembl e n potrficharges and hence for continuouscharges' Using the result, show that the 
"r.rgy stored in an electric field E is, =+ I E2dr
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A cavity sphere is made inside apolarized,material with polari zation F. show that the electric
field at the center of the cavity sphere due to the bound charges on the cavity surface l, 3.
obtain the clausius-Mossotti form,ra using the result. 
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With schematic diagram, explain experimental setup to observe the Raman Effect. Give tfre$quantum mechanical explanation of it.

what is magnetic dipole? Derive the expressions of torque and energy stored in a magnetic
dipole of dipole moment fi placed, in a unifor,, *ugn.iic field E .-itwhat conditions rheenergy is maximum and minimum?

A long coaxial cable carries current 1 (the clrrent flows clown the surface of the inner cylinder,radius a, and back along the outer cylinder, raclius &). Find the magnetic energy stored in asection of length / . AIso fincl the self inductance of the system from the resglt you haveobtained.
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