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choose and tick the most appropriate answer. The symbors, unless mentioned otherwise, have their

usual meanings.
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A hollow metallic sphere of radius 0.1 m has l0-8 c of charge uniformly spread over it' The

;i";,ri. field intensiiy at point 7 cm away from the centre is

ta)zero 
- 
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When a perfectly conducting sphere is placed in a uniform external electric freld Eo 

' 
then

[a] electric potential is zero everywhere inside the sphere'

[ij .i.Liri. potential is non-zero constant everywhere inside the sphere'
.1;i 

;i;;i;i. ireld is non-zero constant everywhere inside the sphere.

[d] electric field at the centre-is zero and increases as we move toward the surface'

The unit of atomic polarizability is

[a] Farad Per meter squared'

[c1 Coulomb meter squared per volt'

A segment of wire is bent into an arc of

Fisure A-1. Point P is at the center of the

thJmagnitude of the magnetic field at P?

o
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6.

[b] Farad per meter.

lai Coutomt meter squared per joule'

radius R and subtended angle 0

circular segment. The wire carries
, as shown in the

current /. What is
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I

3.



7.

8

A charged particle is released from rest in a region where there is a constant eleckic field and -a constant magnetic field' If the two fields *. p1i"ir.ii" r*r, other, the path of the particle is[a] circle [b] helix [c] cycloiJ 
-- 

[d] straight line
Three wire loops and an observer are positioned
observer's point .of view, 

" ,r*a* I flowscounterclockwise in the middle loop, which ismoving towards the observer witfr-a velocityv.Loops A and B are stationary- ffri, ,u*. observerwould notice that
[a] clockwise currents are induced in loops A arfi B
[b] counter clockwise currents are induced in loopsAandB
[c] a clockwise current is induced in loopl, but acounter clockwise current is induced i, i*p;
[d] a counter clockwir" .uo.rii, ira"."a i,

loop A, but a clockwise currentil ; loop 
^B

as shown in the Figure A-2. From the
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Maxwell's equations can be
which of these equations will

written in the form.shown below. If magnetic monopole exists,have to be changed?

I. V.E=L
to

ru. YxE=-aE
0t

II. V.E=0

ry. Vx,B = prJ + poe,
AE

0t

[a] I only [b] IV only [c] I and IV [dJ II and III

14, Domain formation is the necessary feature of ...

What value of Z (atomic number) andA
'ilu-fx+a

(mass number) result in the following alpha decay?

[a) Z:92;A:239 [bl Z=90;A =234 lc] Z=93;l:23g [d] Z= gg;A =236
Fill the following blar*s with appropriate answers

when a cube is inscribed in a sphere of radius r,thelength L of aside of the cube isz = E,
If a positive point chargg p is placed at the center of the spherical surface, the ratio Jr'r;"
f:::: 

o.l.*. **,* atirrelprr..i.ui-rurace to the-rr* o.,,, at the ,urfu.. of the cube

Two Iong and straight conducting wires separated with distan ce d and.each of carrying current/ in opposite direction' The *ug;r.ti. field at ,hr p;t;; ;;;*uy between the wires is ...........

**:"irrrffii.s"::,*, of sart is 5.9. The ratio of bound charge and free charge in a unit

o
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15. If a superconducting tin has a critical temperatur e of 3.7K in zero magnetic fierd and a criticalfield of 0.0306 T at-0 K, tfren tfre criii.-a n.ta at 2 Kis . . . .
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SECTION ..B"
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Calculate the gradient and the Laplacian of the functionT = e-5* sin4y cos 3z '

How is potential difference between two points rerated to work? show that electric field can be

"*pr.rr.d 
as the negative gradient of electric potential'

OR

using Gauss,s law, find the electric fierd inside a sphere which carries the charge density

p*p6tti*al to the dirt*r. from the centre, P = lv, for some constant & '

Define mutual inductance. Derive the Neumann formula for mutual inductance and hence give

the statement of reciprocity theorem'
OR

Explain the term magnetic vector potential. Obtain an expression for it'

Find the magnetic field on the axis of a tightly wound solenoid (helical coil) consisting of n-

tums per unit length wrapped around u.ylitdti"al tube of radius 'a'and carrying current 'I

(Figure B-l) Expr"r, yori*swer in terms of 2randzr. Consider the turns to be essentially

circular.
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Figure B-l

Findthe energy storedinasectionof length I of along solenoid(radiusfi, ctfrentI ,and n

t r*, p., unitlenglh) and hence obtain the expression for energy density'

OR

calculate the binding energy per nucleon (MeV/nucleon) for tritium, (iH) u radioactive isotope

of hydrogen. Assume : mp--1.007825 r),frn: 1.008665 rt, tttt:3'01605 u, u = l'66 x tO47 t<g

SECTION "C"
[5Q'5=25marks]

6. An electric diPole consists of two equal and opposite charges (+q) separated by a distance d.

Find the approximate potential at Points far from the diPole. Show that the electric field of a

dipole in the coordinate-free form is given by

Ed*G) =*it3(p.oi-F
OR

Find the electric field at the center of a cavity sphere in a uniformly polarized medium and

hence establish the relation between polarizability and dielectric constant.
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State and prove "work-energy theorem" of electrodynamics.

Define magnetic dipole and magnetic dipole moment. Derive the expressions for torque andenergy of a magnetic dipole in terms of its dipole moment and unifo# magnetic filed in whichit is placed

OR
Sketch a typical hysteresis loop and explain. Show that hysteresis loss is equal to the areaenclosed by B-H hysteresis loop.

Explain the Raman Effect with schematic diagrarn of experimental setup. Give the quantummechanical explanation of Raman spectra with Jnergy levei diagram. 
r' -

Find the electric field a distance z abovethe centre of a flat circular disk of radius R as shown inFigure C-1, which carries a uniform surface chargeo.wtut does your formula give in thelimitR -+ o ? Also check the case z >> R.
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Figure C-l

OR
Three charges are situated at the comers of a square (sidea), as shown in Figure C-2.
(a) How much work does it take to bring in another charge, + q, from far away and place it inthe fourth corner?
(b) How much work does it take to assemble the whole configuration of four charges?
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-q+q

Figure C-2 4D
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