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PHY 4B 04/APY 4B 04—ELECTRODYNAMICS—I

(2014—2018 Admissions)

Time : Three Hours Maximum : 80 Marks

Section A

Answer all questions.

Each question carries 1 mark.

Answer in a word or phrase.

1. Write the relationship between electric displacement vector and electric field vector.

2. State Faraday's law of electromagnetic induction. Explain the symbols used.

3. State Coulomb's law in electrostatics.

4. What is the nature of force between two parallel conductors carrying currents ?

5. State Gauss's law for magnetic fields.

State whether the statement is True or False

6. For static charge, the curl of E is zero.

7. Below the Curie temperature, a ferromagnetic material would become paramagnetic.

8. H2O is an example of a polar molecule.

9. For paramagnetic materials, the susceptibility is negative and small.

10. 2V = – ρ/ 0∈  is called Poisson’s equation.

(10 × 1 = 10 marks)

Section B

Answer all questions in two or three sentences.

Each question carries 2 marks.

11. Write down the expression for the work done to assemble a collection of point charges.

12. Write Ampere's law in differential and integral form.
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13. Derive the relation between electric field and electric potential.

14. Differentiate between susceptibility and permeability.

15. State ampere's force law.

16. Draw a diagram to show the variation of electric field of a charged metallic sphere with distance.

17. Explain scalar potential and vector potential.

(7 × 2 = 14 marks)

Section C

Answer any five questions.

Each question carries 4 marks.

18. Derive the equation E = – V

19. Derive the relation connecting dielectric constant and electric susceptibility.

20. Show that the energy of a magnetic dipole in a magnetic field B is given by U = – m.B

21. Derive an expression for the potential of a localized charge distribution.

22. State and explain Gauss's law in the presence of dielectrics.

23. Compare magnetostatics and electrostatics.

24. Explain the magnetostatic boundary conditions.

(5 × 4 = 20 marks)

Section D

Answer any four questions.

Each question carries 4 marks

25. The electric field in some region of space is found to be E = kr3 r′  in spherical coordinates, where k

is some constant and r′  is the unit vector. Find the charge density.

26. A conductor 4m. in length lies along the y axis with a current of 10A in the y′  direction. Find the

force on the conductor if the field in the region is B = 0.05 tesla in the x direction.

27. A charge 1 × 10–6 C is at the centre of a cubical Gaussian surface of 0.5 mm. edge. What is the

electric flux for this surface ?

28. Find the magnetic induction at the centre of a square loop of wire of side ‘a’ carrying a current I.
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29. A metallic sphere of radius 10 cm. has a surface charge density of 10 nC/m2. Calculate the energy

stored in the system.

30. An all metal aeroplane dives down vertically at 300 km/s where BH = 0.4 × 10–4T. If the wing span

is 30 m, what will be the resulting potential difference between the tips ?

31. A current distribution gives rise to the magnetic vector potential A = x2y ^x + y2x y′  – 4xyz z′ .

Calculate B at (– 1, 2, 5).

(4 × 4 = 16 marks)

Section E

Answer any two questions.

Each question carries 10 marks.

32. Obtain the Gauss's law in differential form. Using Gauss’s law, find the electric field inside and

outside a spherical shell of radius R that carries a uniform surface charge density σ.

33. (a) State and explain Biot Savart’s law.

(b) Derive an expression for the magnetic field due to a circular loop of current at a point on the

axis of the coil.

34. (a) Explain atomic polarizability and polarisation vector.

(b) Derive the expression for the torque experienced by a polar molecule (dipole) in a non-uniform

field.

35. (a) Derive the expression showing the effect of magnetic field on atomic orbit.

(b) Derive the relation connecting magnetic susceptibility and permeability.

(2 × 10 = 20 marks)
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fine : Three Hours Maximum : gO Marks

Section A

Atawer in a word. or phrwse.

. Answer all questians ; eaeh question carrins I rnark.

t. VXB =

tlhe Curl of yector field is

region in which E is perpendicular B. The particle will
undergo motion.

Ttre electric field inside a charged spherical shell

For paramagnetic malsrial, the value of r i

uestinns 6 to l0 write Tlue or False.

6. Electrostatic energy obeys superposition principle.

7 ' No work is done in molirrg d charge from one point to another trroint on the surface of a conductor.

8- continuity equation gives the local conservation of charges.

9. Surface current density is the current per unit area.

10. Polarization is the dipole moment per unitvolume.

-1

Section B

. Atwwer in two or three sentences.

Arwwer all questions.
Eofi questinn 

"or*r Z marks.

show that electricfield is the negative gradient of potential

State first uniqueness theorem.

(10 x 1= 10 marks)

A particle is released from rest in to a

11.

12.

Tur:n over
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16.
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show that the engrgy of an ideal dipole in an electric field is-p.E.

What is a polarizabilrtY tensor ?

Find the expression relating dielectric constant and electric susceptibility.

What is a linear magnetic material ?

State Ampere's law in magnetostatics-

(7 x2= 14marks)

Section C

(Answer in a paragraph of about half a page fo one page'

Answer anY five questinns.

' Each qu.estinn carrics 4 marks.

18. Derive the boundary conditions for electric displacement b.

19. D-ifferentiate between paremagnetism and diamagnetism'

20. What do you mean by method of images ? Explain,

ZL. Find the electrie field due to-an infinite plane carrying a uniform surface charge,o and cornment

on the result.

22. Find the work needed to form an.assembly of four point charges.

ZZ; Show that the normal derivative of vector potential is discontinuous ac:rOss a boundary

24. What is the effect of magnetic field on atomic orbiLs ?

. Section D

Problems -w rite all releu ant formulns.
Att important steps carry separate marks-

Answer any fowt questiotts.

Each questinn carrics 4 marks. ;

(5x4='20marks)

Find the capacitance per unit length of two coaxial metal cylindrical tube of radii'o'and'b'.

A spherical conductor ofradius ?' carries a charge Q. It is surrounded by a linear dielectrie material

of susceptibilif k,out to radius'b'. Find the enerry of this configUration.

Find the electric field due to a uniformly polarized sphere ?

25.

26.

27.
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28. At the interface between two linear dielectrics the electric field lines bend. Show

tan 0" 6o
thatffi = 

f 
, *h"." 01 and I2arethe angle made by the eleetric field of the two media with the

' nonnal. There is no free charge gt the boundary.

29. Along copper rod of radius R carries a uniforrnly distributed free current I. Find auxiliary field II
inside and outside the rod.

30. Find the vector potential of an infinite solenoid with'z'turns per unit length, radius R and current
I.

31. Find the capacitance of a parallel plate capacitor eontaining two dielectrics with Kr = 1.5 and
IL = 3.5, each occupying one half of the space between the plates with interface parallel to the
plates. Given area of the plates equal ta 2 m2 and distance between the plates is equal to 10+ m.

(4x4=16marks)

Section E (Essays) '

Answer in about two pages
Answer any two questinra.

Each guestinn catizs lO mnrks.

32. State Biot-Savart law. Find the magnetic freld due to a circular coil carrying a current I.

33. State and prove Gauss's law in electrostatics. Find the electric field due to a uniformly charged
solid sphere. Represent the variation of electric field with distance graphically.

g4. what do you mean by ferromagnetism ? Explain the hysteresis curve.

systemplaced between
the plates of a parallel plate capacitor.

(2 x 10 = 20 marks)
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Section A

Answer all questions-
t ' Each question carries L marh'' Answer in a word or Phrase.

1. state Gauss's law in differential form. Explain the symbols used.

2. Give the relation between vector potential and magnetic freld.

B. If the electrostatic potential in a region is represented as Y = 2x + 3y -z,obtain the expiession for

electric fi eld strength.

4. Write down the wave equation in one dimension.

5. What are equipotential surfaees ?

State whether the statement is TYue or False :

6. If the electric freld is zero ata point, the electric potential is necessarily zero at that point.

7. The number of electric freld lines penetrating normal to a surface is called electric flux.

8. Above the Curie temperature, a ferromagnetic material would become paramagnetic.

9. CO, is'an exarnille of non polar molecule.

10.Intheinteriorofadielectrickeptinauniformfie1d,thenetcharge
(10x1=10marhs)

' Section B

estions in two ot three sentences'nswer 
*l!{rrrrrion ca*ies 2 marhs.

11. Show that electrostatic energ"y does not obey superposition principle.

LZ. Define one ampere current using the expression for the force acting per unit length of long parallel

current carrying conductors

18. Find the vector potential of an infinite solenoid with n turns per unit length, radius R and

current I.

14. .Is dielectric an insulator ? Explain.

Turn over
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30. The electric freld in some region of space is found to be E = kfr ; inspherical Co-ordinates, where

& is some constant and ; is the unit vector. Find the charge density.

81. In an electric field, the potential at any point is given by V = 5x2 - 3y2 + ?,22 volts. Find the
expression for electric field intensity at a point (2,3,1). Also find its magnitude.

(4x4=lGmarks)

Section E

Answer any two questians.
Each question camiis l0 marhs.

32, Show that the potential due to a polarized dielectric is the same as that produced by a volume
charge density arid surface charge density.

38. Use Gauss's lawto find the electric field:

(a) Outside a uniformly charged solid sphere of radius R and total charge g.

(b) At a distance from an infinite plane of uniform surface charge density.

84. E;plain the following types of magnetic materials : (a) Paramagnets ; (b) Diamagnets ; ahd
(c) Ferromagnets.

xplain Biot Savart's law.35. (a) State flnd e ilaw.

(b) Derive arr expression for the magnetic freld due to a circular looS of current at a point on the
axis of the coil.

(Z x 10 = 20 marks)

I
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Time: Three Hours

(Pages: 3)

FOI}RTII SEMESTER B.Sc. DEGREE EXAMINAIION,
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Physics/Applied Physics
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Maximum

Section A

Answer all questions in a word or phrase.

Each question carries I mark.

l. Electric field inside a charged conductor is 

-
2. Electric lines of force penetrating normal to unit area of a surface is 

-.
3. Torque acting on an electric dipole kept in a uniform field is

4. The integral form ofAmpere's law is 

-
5. The relation connecting the magnetic vector potential A and the current density J

State whether the statement is true or false :

6. Atomicpolarizability, a = 4treaqz.,

7. Itrydrogen is an example of a non polar molecule.

8. For diamagnetic substances, susceptibility is independent of temperature.

9. Line integral of static electric field.around a closed path is zero.

10. S.I. unit of electric field is V/m.

:80 Marks

is given by

Section B
' Answer arll questinns.

Write each ansuter in two or three sentences.
Each question carci.es 2 maiks.

11. Explain Maxwell's equations of electrostatics.

L2, Explain electrostatic boundary conditions.

13. No two el'ectric Iines of force intersect each other. Why ?

(10x1=10marks)

Turn over
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74. What is electric displaeement ?

15. Define Ampere's force law.

16. Define Gausds law of magneto statics.

17. Explain current density.

(7 x2 = 14 marks)

Seetion C

18. Derive the expression for the capacitance of,a parallel plate capacitor.

19. Derive the expression for electrostatic energT density.

20. Explain polarizability tensor.

27. What is magnetic vector potential ? Why is it called so ?

22. Elplain Laplace equation in two dimensions.

23. State and prove Gauss's law in the presence of dielectric.

24. Explain dielectric strength.

Section D

Answer any fout questions.
Eoch questian carri"es 4 mark*

Calculate the potential at points 10 cm. and 40cm;from a point charge of 2.23 x 10-10 C. Calculate

the potential difference betweenthese two.points. .

An oil drop ofrflass 5 x 10- 12 gm. is held stationary under the electric field applied between the two
horizontal plates. Calculate the electric field ifthe drop earries.8 exce5s electrons.

Dielectric constant of a medium is 5. Calculate the electric susceptibility. Calculate the electric
displacement and polarization for applied electric field of strength 106 V/m.

fiuo long parallel wires separated by 3 cm in air carries a current of 100 A. Find the force on I m
length of a wire.

An electron enters a magnetic field of flux density 3T with a velocity of Z x 107 m/s at an angle of
30'with the field. caleulate the magnitude of force on the electron.

25.

26.

27.

28.

29.



I * T: Y*voIlTe .1o-6m3 
is nfry$. iaside a soleno,id 

"r 
rooo-ro**t*t :eurrenf of $A..'{n4taeri[ imriient'rrironu*iriht refative p*i au1i*o*r*rr.* ffi. '' - 1

c 61217
I .:.

, :. .

({ x {,=:6,aarFq)

(2 x 10 = 20 marks)
.

.1

'':-.':-:;..i.:::.!i-.;...'.aa.. ::'.: . ,

-:ji:#.

. . - :::r:.t:-,_: : i.=!t:!rj. :.,:. ::.
.,-- ..*.;:i:t+;,

' 't':: i

. l:rj:

::.!:!-. r- r'sE." 
=ihmre that fiEtsrctic,toqque, r = or x B



D 41960

I
2

3

4

b

6

v-"

8

9

10

(Pages:2)

' ,r- j"

FOURTII SEMESTER B.Sc. DEGREE DGMINATION. B
,,.!.

physics
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I. Answer o// questions, each question carries 1 mark (in a word or phrase) :

Give an ex.*pi'" of a physical quantity to be quantized.
For a grven potential difference does a capacitor store more or less charge with a dielectric

What is force on surface charge ?

Can two different equipotential surface intersect ?

What is Laplace equation ?

What is bound charge ?

Is there

Write down the expression for magnetic field of toroidal coil.
What is the use of magneticrvector potential ?

Why electrostatic potential is a scalar ?

(10x1=10marks)
[' Answer all questions, each question carries 2 marks (Answer in two or three sentences) :

11 'Electiic charge is quantized. what does this statement mean ?
L2 A dipole in a uniform electric field experiences no net force. Is this statement true.or false ?

l3 State two properties of electric field.

14 .State mean value theorem.

l5 State the properties of solutions of Laplace,s equation.

17 Discuss magnetic freld inside matter.

(7 x 2= 14 marks)
m. Answer arry fiue questions, each question carries 4 marks (Answer in a paragraph) :

18 Derive the expression for capacitance of a parallel plate capacitor with partially filled dielectric.
'19 Briefly disctiss the method of images.

I\rrrr over
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20 Obtain Clausius-Mosotti formula.
21 Show that V. B = 0

22 Give a brief account of comparison of Magneto statics and electrostatics.
23 Use Biot-savart law to frnd the magnetic field inside and outside u, i.rnrrit"ty long currentcarrying solenoid.

24 Explain magneto static boundary condition.

Answer any four questions, each question carries 4 marks :

25 An electron with a velocity of 2.4 x 106 m/s flies into a uniform electric field of intensity' 135 Vm-l. It moves along a field line until it comes to a halt. Calculatelh" Orr**." ;;;"0

26 Three charges + L.dq + l-1q and - 39 are placed at the vertices of an equilateral triangle ofside b' Find the dipole mornent of the charge distribution
27 Dielectric constant of d gas at NTP is 1.000074. calculate dipole moment of each atom of thegaswhenitisheldinanexternalfreldof3x104Vm-1,-----
28 A wire shaped to regular hexagon of side 2 cm. carries a current of 2 amperes. Find themagnetic induciion at the centre of the hexagon.

29 Derive an eipression for the gyro magnetic ratio.
30 In the Rowland ring 2.0 amp current is passing through the winding of number,of turns perunit length' 10- turns /cm. Magnetic Inductioi -eas,r"ed is 1.0 weber/m.2 Calculate (a) H,(b) M.

31 A toroidal winding of N turns surroundin* u r"rro-ugnetic specimen ir, *t i.t, a narrow gap
of width d has been cut. calculate the value or mafrreii. n"rJ i"ir, ln the g"; ;;; ; il"
material.

(4x4=l6marks)
V.Answeranytwoquestions,eachquestioncarries10marks:

32 Derive 'an expression for the potential at a point due to a uniformly charged spherical shell.
33 Obtain Laplace's equation in two and three dimensions. Explain the properties of the solutions.

State mean value and maximum value theorem.

34 Explain the terms polarization and displacement. Derive the relation connecting them. Derive
an expression for potential ofpolarized objects.

35 Discuss in detail the Ampere's law in Magnetized materials. Derive an expression for themagnetic field at any poirtt inside and outside of a long copper rod of ,odir. R carries a

(5x4=20marks)

(2 x 10 = 20 marks)
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Maximum : g0 Marks
Section A

Answer all qu:estions in a word or phrase.
Each questian carries I mark.

1' The number ofelectric field lines penetrating normal to a surface is called
2. For static eharge, curl of E is

' 3. The induced electric.di,ore moment per unit vorume is caled
4. Maxwell introduced the concept of current.
5. Above curie point temperature, a ferromagnetic material would beeome '-.

State whether the statement is True or False (6-10) :

6 CO, is an example of non_polar molecule.

For Ferromagnetic materiar susceptibility is negative and smalr.
8' rn the interior of a dielectric keat in a uniform field, the net charge is zero.

' 9. V2V = -pleois called poisson,s equation.

10. S,I unit of magnetic moment is Am.

(10x1=L0marks)

Section B

Ansi.ber all questinns.
Write eac.h answer in two ot three'""nt"r""".

Each carries Z marks.

State curie's law.

What is meant by dielectric breakdown ?

Distinguish between permeability and permittivity

11.

L2.

13.

Turn over
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t4. State amPere's force law'

15. What is magnitude vector potential ? 
:

16. Write the relation connecting M'B' and H'

;;. ;r.* a diagram to show the variation of electri.c field bf a chtrged metallic t";l 
l;lffi;

18.

19.

20.

2L,

22.

23.'

24.

Section C
t *^-Lo' Answer ony fle questi'ons ; each carries 4 marks'

Derive the expressron for the capacitance of two concentric metal shells with iadii o and b'

Derive the equation, E = -W'

State first and second law of uniqueness theolem'

Explain cyclotron motion and cyclotron frequency'

Derivetherelationconnectingdielectricconstantandelectricsusceptibility.

DeriveAmpere's law'

Explain electrostatic bbundary conditions'
(5x4=20marks)

Section D-;--_ _ -

Answer anY fottt questinns''

Each unswer carrics 4 marks'

YfJ=-urB'
25.ShowthattheenergyofamagneticdipoleinamagneticfieldBisgivenb

26.

27.

!- L^-r^- :-i^ o tlrir A small piece is cut-offfrom this and
Four grarns of'gold is beaten inlo a thin leaf of area 1 m2' '

praced upon a conductor. Calculate th" ;;; density re{uired by the conductor' so that ttre piec

of gold is jut lifted uP' 
.

Aparallel plate capacitor consists of two s$are n]atesofsides 4 cm' separated by 1 cm' A sulphur

srab of thickness b mm is placed o' tr," ro*er plate. carculate the capacitanse of the capacitor'

Dielectric constant of sulphur is 4'

freld (B) at a Place isnetic flux density of earth's magnetic
28. The horizontal component of mag 

;netic intensity (H) ?
0.40 x 10-&T. What is the horizontal component of 

ltae

t'"
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29. Ah electron with energy 20 KeV enters a uniform magnetic field of 0.02 T. Find the cyclotron

frequency and radius of the circle it will describe. (*" = 9.t x 10-31r(g, g = 1.6 x 10-re C).

30. Calculatethe magnitude of D (electronic displacement) and P (polarization) in a dielectric material

in which E = 0.20 MV/m and electric susceptibility is 4.25.

' 31. What is the magnetic field at a point on ttre axis of a long solenoid of length 3 m, 60O turns, when

acurrent of 2 Aflows through it.

(4 x 4= 16 marks)

Section E

Answer any tuto questions.

Each answer canies L0 marks.

32. Use Gauss's law to find the electric field :

t.l Outside a uniformly charged solid sphere of radius B and total charge g.

iUl At a distance from an infinite plane of uniform surface charge density.

33. (a) State and explain Biot Savart's law.'\
(b) Derive an expression for the magnetic field due to a circular loop of current at a point on axis
' ofthe coil.

34. (a) Derive the expression showing the effect of magnetic field on atomic orbit.

(b) Derive the relation connecting magnetic susceptibility and permeability.

35. (a) Explain atomic polarizability and polarizationvector.

(b) Derive the expression for the torque experienced by a polar molecule (dipole) in a non-uniform

field
(2 x 1O= 20 marks)
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Physics
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Time : Three Hours Maximum : 30 Weightage

Section A

Answer all questiions.
Each question carriei a weightage of r/a.

1' A and B are two spherical conductors of the same exteraal size. A is a solid and B is hollow. Bothare charged to the same potential. Then charge on A and B are.r;";.;;; the relation :

(a) c6 > {a.

(c) el.= eB.

2' The potential gradient at which the dielectric of a condenser just gets pearced is called
3' No current flows between the charged bodies connected together when they here the same :

4' Eight small drops, each of radius'l and having same charge 'g' are combined to fgrm a big drops.
The ratio between the potentials ofthe bigger drop to r-"ll""irop i, ,

(a) 8:1.
(c) 2: l.

(a) Capacitance.

(c) Resistance.

(a) High & and x.

(c) -Low & and r.

(a) 80 volt.

(c) 9 volt.

(b) ee.<{Ia.

(d) None of the above.

(b) Charge.

ial Potential.

(b) 4: t.

(b) 8 x 106volt.

(d) 9 x'105volt.

5 ' If the dielectric constant and strength be denoted by & and r respectively, then the material suitable
for use as a di6lectric in a cap-acitor must have :

(b) HiSh & and low r.
(d) lraw k and highc.

The electric potential at the surface of an atomic nucleus (z = 60) of radius g.0 i 10-tB cm. is :
6.

#Frrj,;;;;;:"
:.\E '"-
+r.id.............!........'......

Turn over
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16. Explain the mean value and maxiinum value theorem..
17 ' wfite down the expression for induced surface eharge and give its significance.
18- State and explain Ampere,s Circuital Theorem.

19. State and explain Biot and Shvart law.

20. Give a short note on magnetic vector potential.

2L. Discuss Gauss's law in presence of dielectric.

(9x1=gweightage)
Section C

Ansiwer any five questinns.

. Each questinn carcies.2 weightage.

22' 
{nrtnnS Gauss's law derive an expression for the electric intensity due to an infinite sheet of

2g. Derive and discuss the force on surface charge.

24. Explain uniqueness theorems anfl grve its significance.
' 25- what do you mean by Bond charges and give its significance ?

26- Distinguish between polarizability and susceptibility.
27 ' Derive an expression for the orbital magnetic moment of electron and hence obtain an expression

28' Show that for a charged particle moving with a velocity [, the rnagnetic potential is given by

\-r
A = * V, where V is the electrostatic potential

CO

section D 
x2= 7o weightage)

Answer any two questions.
Each question carries 4 weightage.

.:
29. What are linear dielectrics ? Derive and discuss the boundary condition for D.
30' Obtain the Laplace's equation in two and three dimensions. Explain ttre properties of solutions.
31' Discuss the properties of dia, para and ferro-magnetic materials. Obtain ,n" ,";;;;;,

B=rro[H*M].

(2x4=grveightage)
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FOTIRTH SEIIffiSTER B.Sc. DEGREE EXAMTNATTONI

(CUCBCSS_UG)

Core Course-physics

PHY 48 O4IAPY 48 O4-ELECTRODYNAMICS_I

fime : Three Hours

Section A

Answer all questinns in a word, ot phrase.
Each question carries l marh. !.

1. Potential enerry ofa system oftwo charges, Lf =',
jc1

2. Electric potential is -:-- across any boundary.

3- Intensity of magnetic field at the center of a current carrying circular coil, B =
4. Laplace equation in two dimension is 

-.

' 5. is the S.I. unit of magnetic field strength.

State whether the statement is True or False: '

6. Dipole moment is a vector quantity.

7. Permeability of diamagnetic substance is always greater than unity. ' 
:

8. Permanent magnetic material must have high coercivity.

9. Area is a vector quantrty.

10. If the centre of gravity of the positive nuclei and the electron cloud coincide, the molecule is called
polar molecule.

:

Maximum:80 Marks

1 = 10 marks)

\\ ' ,

Section B

Answer all questions.

Write each onswer in two or three sentences.

Each questian caruies 2 marks.

11. During lightening, we are safe inside a car. Why ?

12. Why electrostatic force is considered as a conservative force ?
I

13. What's the working principle of a cyclotron.? - ,' !u^' :.

14. State the Gauss's theorem in magnetostatics. ; ' 
i ' ': "'' ' "

l: . : !, '. ! i.,, , :, ,...r. | \ '.. .

!l

,', [" ., . i rl : I 4] 1'*''*i'j 'i 'i Ii .i l ] , \ 
.- 

i
:i -, ',:, ::,'.', ;.-r : i it-*"')

r,l r.1 ir,!.* r'r\ir 'rsi 'L ' ' 
;1,*' i ". 

' 1 !l
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Explain magRetizing field and magnetic field.

can a system have magnetic moment even if its net charge is zero ? Explain.

1-5.t

16,

17..

18.

19.'

20.

2t.

22.

23.

24.

.$*.

25.

26.

4r

i-'ffi;T:Il'"JlTu ."s*l*t . '{ * G''t'"J*'\ - '';: 
2=L4marks)

U
Answer any five questions.

Each question carries 4 mnrks.

ExplainMaxw"t''"-"*s?l?-Hjl*'*11*tl.,JrHuf'' 
,.- , {., #-k

How is atomic polarizability and e. olrnz;}:""4;l?:"i 
lr* ,\,, pFI: t^i" tr, *t.

Explain bound charge. w{t*^rt e-k it'nt,"l T:it j X'r plc, . - f[ r'i.

Derive poisro.,', "o.l"or:"'il;;t;i " 
rt.'t,.^' a d;: r''"

Derive the expres,sion for the energy of a charged cqpacitor.

Explain hysteresis. V4* :,i

Section D

ry*wdr any fow qwstians.
Ir.--L --.^^,

A dielectric slab of thickness 0.75 cm and didlectric constdnt 4 is placed between the plates of a
parallel plate capacitor of area b.o2 m2 and separaticin2 crn. Calculate the change in capacitance
on the introduction of-a dielectric;

What would be {he change if the slab were conducting ?

Ttrree point charges, each of +250pC are placed atthe three.corners ofan equilateral triangle.

Calculate the resulting electric potential at the center of the triangle, which is at a,distance of

27 . The 'electron in a:hydrogen atom circles around the proton with a speefl of 2 x fOe m/s in an orbit
of radius 5.3 x 10 - 11 m. Calculate :

(b) Magnetic field strength produced at the proton. )
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An iron rod of 0.2 cm2 area of cross-section is subjected to a magnetizing field of 1200 An, - r. If the
susceptibility of iron is Sgg, calculate :

(a) Permeability.

(b) Magnetic flux produced.

A horizontal overhead power line carries a errrrent of 60 A from south to north. Calculate the
magnitude and direction of magnetic field'due to the current at a poi4t 2.b m above the line.
Derive the expression of torque experienced by a dipole in a non-uriiform electric field.
currentpassingthroughasolenoidis2A-rrh.tTthemagnetizingfield(H)onr.r*longand
ontains400turns.FindintensiWofmagneticfreid(B)inft""",;;:-.--,

(4x4=16marks)
, , SectionE,

Answer any two questians.

32' Discuss electrostatics boundary conditions and frrst and second tiniqueness theorern.
33. (a) StateAmpere'slaw.

29.

30.

'81.

34.

85.

(i) Solenoid.

(ii) Toroid.

(a) state and prove Gauss's lawin the presence ofdielectric.
(b) What aDe tlre three 6lectric vectons ? Derive the relation *ro"ctirrg their.
Ilerive the expression for:

(a) The energy of a continuous ctrarge distribution
(b) Electrostatic energy densitp

'l

(2 i 10 = 20 marks)
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(b) v2 B.

(d) None above.

Na

Reg.

Tlu syntbols used in this questinn paper haue their usual m.eanings;.

;age of Yr.

Choose the correct alternative from the given list :

1 div CurI E =

(a) Zero.'/

(c) InfinW.
-.- 2 The DisplacementvectorD =

v/6) roE+P.

(c) eo dEl0t.

I Y.B=0implies.

(a) B is always zero.

(c) Bisirrotational. r

(a) Zero.

(c) Greaterthan zero.

Fill in the blanks 
:

5 The value of permittivity of air is

(b) Less thari zero.

(d) Complex.
I j ,''. i ' 't ,,: .j

- :, .;'fu' '

Maximurn: 30 Weightage

\t r,,...Itrrl,=1 i"
- t = rr "

-1. --

j

,gr"i,g,*; *-*l]-

(b) Eo X" E.

(d) l+x".

G) Bisacrinstant.'

(d) Bts solenoidal.

4 The'magnetic susceptibility of a diamagnetic material is :

6 Ttre gener4l soluGion of one dimensional Laplace's equation is a

7 Ttre equation connecting Polarization and suseeptibility rs 
-f 

= t'r t{f I
8 The fietd outside a current carrying solenoidis i!,L\L-.

Turn over
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Give very brief answers :

9 Write down the expression for flux of a vector.

10 Givedifferential form of dmpere,s law.

11 Name the force experienced by a moving charge due to a magnetic field.
L2 Give an example for a feromagnetic material.

(f2xye=Bweightage)

Section B
III. Answer all nine questions. Each question carries a weightage of 1 : '

13 What is a Gaussian surface ?

14 show that erectric potential obeys superposition principre.
15 State 2nd Uniqueness theorem.

L7 What are the boundary conditions for D.
18 when a bar magnet is broken into 2 equil parts each part becomes a new magnet. Explainit on the basis of vanishing divergence of B.

19 What is Physical signifieanbe of the equation VrE = 0.

20 Define magnetization .What is its unit ?

21 How is Magnetic susceptibility related to permeability ? (9 x 1 = g weightage)
Section C

IIII. Answer any fiuequestions. Each question carries a weightag e of z:
22 Find the electric field due to a uniformly charged solid cylinder both inside and outside

the Cylinder.

23 Derive the equation for the capacitance of a sphericar capacitor.
24 A point 

tharge g is situated at a distance r from the centre of a grounded conducting
sphere oi radius R. Fihd the potential insidb and outside the spherJ using the -"t "J 

rr
images

25 Find the minimum kinetic enerry of a proton which would encircle the earth alongthe equator. Assume the radius of earth =.6,400.k* ";;;; =;;;;:;;;i".MP=1.7x10-27kg.

26 Find the magnetic flux density of a square wire loop of side l0-cm, carrying l Amp at its
centre

27 Errplain how the concept of vector potential is introduced in magnetostatics. what is itsadvantage ?

28 Derive the equation of field due to a magnetised object.

(5x2=L0tweightage)
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(a) Force of gravity.

(c) Surface tension.

3. Ttre dimension of potentials are same as that of :

4*r
I
I

Section A

Answer all questions.
Each question car-ries a weightage of t/e.

1' In a charged bubble the mechanical force due to charge is counter balanced by :

(a) Work.

(c) Work per unit charge.

4" In free space Poisson's equatioh is :

(a) V2 V = 8.85 x \O-rz e

(c) v2 V=a.

The unit of I is :

(a) Ytm2.

(c) Ylm.

The unit of polarisation is B is :

(a) Same as,that of E.

(c) Same as that of charge.

(b) Viscosity.

(d) None of the above.

(b) o.

(d) None of the above

(b) Electric field per unit charge.

(d) Force per rrnit charge.

(b) v2 V=0.

(d) None of these.

(b) CouUmz

(d) Q/m.

Same as that of D.

None of the above.

Maximum: 30 Weightage

2. The electric field inside a perfectly conducting media is :

(a) tr.

(e) LzOr.

5.

6.

(b)

(d)

Turn over
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7. For steady state csntinuity equation is :

(a) V.J = 0.

(c) V J=0.

8. V.B=0 isbasedon:

(a) Continuityequation.

(c) Gauss's law.

(a) Attraction.

(c) No force.

(b) v.J =-9

(b) Faradays law.

G) Ohm's law.

t (b) " %. ''' .''l 
;'-', 

=:+'-:!i+1'-+';i-i€r-l----:i' 
r:;':r'

(d) Yq^

(d) ,.t =*.

9. If two conductors carry current in opposite direction, they will experience a force of :

(b) Repulsion.

(d) None of the above.

11.

L2,

10. The ratio of intensity of rnagneticfield at the centre of a very long solenoid to that at the extreme

end is :

(a) 2.

(c) 4.

The idea of displacement current is due to :

(a) Ampere.

(c) Gauss.

The source of H is :

(a) a.
(c) I.

(b) Faraday.

(d) Maxwell.

(L2xYt=Eweightage)

Section B

Answer al! qu'estinns.
Each question carcics L weightage.

Define electron volt.

What are the importance of Poisson's equation ?

What are polar and non-polar molecules ?

13.

L4.

15.

i

i

,\
-- --.t -l

1
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16- Wiite down the relation between electric susceptibility and atomic polarisability.

11. What do you mean by dielectric strength ?

18. State and explain Ampere's circuital law.

19. Discuss the irnportance of the equation V.B = 0.

24. Obtain an expression for energT density in a magnetic field.

2L. Write short note on PoyntingVector.

(9x 1=gweightage)
Section C

Answer any five questinns.
Each question carry 

-2 
weightage.

22- Obtain the expression for Laplace equation and bring out its importance.

23. What do you mean by electrostatic boundary conditions ?

24. Discuss the applications of method of images.

25. Obtain the relation between three electricvectors.

26- obtain the relation between sus.cephability and polarisability.

27- With suitable example discuss arry one application of Amperes law to find the field.

28. Distinguish between linear and non-linear media. Write down the expression for torques and
force on magnetic dipole.

(5x2 = l0weightage)

Section I)
,\nswer any two questions.

Each question carries 4 weightage.

29. With necessary theory obtain electrostatic boundary conditions. Discuss about work and energy in
electrostatics.

What do you mean by polarizability tensor ? Obtain an expression for torque acting on a dipole in
a unifonn electric field.

Derive an expression for the magnetic field due to an infinitely long straight conducted and hence
find the field at the centre of a square loop of side,.a, carr5ring current I.

30.

31.

(2x4=Sweightage)
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Section A

Answer all twelve questions.
Each question ca,nins Y+ weightage

1. the magnitude of electric field E in the annular region of a charged cylindrical capacitor is :

(a) Some though out.

(b) Higher nearer the outer cylinder than the inner cylinder.

(c) Varies 1/r where r is distance from the centre.

(d) Varies 1/r2.

2. The enp€ density of allpaator is given by :1

t'

I

(a) '*,ro*'. ftl I eon2.

(d) None of the above.(c) *'o''
3. the displacement current arises due to :

(a) Positive charges only.

(b) Negative charges only.

(c) Both positive and negative charge.

(d) Time varying electric freld.

4. Mathemafical expression for Poisson's equation is 

-.
5. Tesla equals to :

(a) Nam. (b) Nam-I
(c) NA-1m-1. (d) None of the above.

Turn over
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6. Two parallel wires each of 50 cm. length are placed I m. apart. Each wire is carrying a current of

2 A in the same direction. The force between the two wires is :

(a) A.ttractive. (b) Repulsive.

(c) Sometime (a) and sometime (b). (d) None of the above.

Laplace's equations is given by 

-
The ferromagnetic property can be explained on the basis of formation of I 

.

Circular loop A has radius B and current I and another B has twice the current and radius as tbat
of A then the ratio of magnetic field at the centre of these l,oop is :

7.

8.

9.

10. The magnetic field at a point on the axis of a long solenoid of leugth 2m total number of turns 500
when a cqrrent of 2 A flows though it is

(a) 3.24 x 10-4 T.

(c) 13.24 x lo-4 T.

(a) 1.

(c) 3.

(a) MB.

(c) MBlz.

G) 2.

(d) 4.

(b) 8.28 x 10-4 T.

(d) 5.2tL,x 10-4 T.

(b). zMB.

(d) None of the above.

11. The magnetic field at the centre of ttre cube of edge of length a is 

-.
' 12. A magnet of moment M is rotated through 360'in a magnetic field B , the work done will be :

(l2xY+=Sweightage)

Section B

. Answer all nline questions.
Each question cq.rries L weightoge.

13. State Coulomb's law.

14. Obtain an expression for the charge required to produce equilibrium in an electrifietl soap bubble.

15. State mean value and maximum value theorem

16. Derive an expression for the energT of a charged condenser,
n17. Show that A'A = 0

18. State and explain Amperes law.

19. Define magnetic vector potential.

20. Define susceptibility.

21. What is Lorentz force ?

(9x1=9weightage 1
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23.

. Section C

Answer any five questinns.
Each questtoi.car*i;;;;;-h"sr. ,

22' 
i:l$* 

Gauss's law for deriving an expression for rh";"";; intensity due to an infinite sheet of

The enerry of a charged capacitor is 0.2 J ..If its capacitance is 2(i) The charge on the capacitor ; and
(ii) the potential difference between the plates.

Define electrical images with a neat diagram.
State and explain second uniqueness theorem
An atom consist of a point nucleus of eharge g surrounded by a uniformly charged sphericar cloudGs) of.radius a. Find the atomic ;;hr;rti;;;;;*.

Discuss about the comparison of mage";;;trostatics.
(5x2=l0weightage)

pF, calculate :

24.

25.

26.

27.

28.

':::: : j.1i::;.i"i:1i' sgctjon D 
.

i

Answer any two questians.
Eoc h question ciril Z" *[ien*s".

2e' 

"iT,1l';X'frljl"::'sic 
properties or conductors *o ,*",.tors. Discuss the properties of

30: obtain theLaplace's equation in one, two and three dimension. Explain its properties ofthe solution.tt 
:rTfi"?j:::ffiilT;"';:*" an expression ror the magnetic field due to a current carrying

(2ix4=8weightage)

i

)

I
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Section A

1' A hollow metal sphere of radius 5 cm is charged such that the potential on its surface 10 v. Thepotential at the centre of the sphere i. , 
t---'- on lf,s surtace l0 v.

(a) Zero. &) 10 v.
(c) 15 V. (d) 20 v.

2. A soap bubble is given a positive charge. Its radius will :

(a) Increase. (b) Decrease. :
, (c) ReryaA qnchanged (d).Osci[ate.

3: when a dielectric of dielectric constant K is introduced between the plates of a parallel plate capacitor,the fietd at a point between ,h;;il;N 
urvrvuuwsu,t

(a) Increases. . (b) Remains the same.
(c) Becomes Ktimes E. (d) None of the above._..__" "^ u.rE 4lryYti.

4. An infinite number of capacitors each of capacitors C,2C, 4C,gC,16C, . . . . are connected ins9nes. The equivalent capacitance of the system is : ' ' ' qe wru:i'.,r'su r^,

(a) .C. G) C/2.

5. The displacement current arises due to :

.(a) Positive charges only.

(b) I Negative charges only.

(c) Both positive and negative charges.

(d) Time varying electric field.
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6. The mathematical expression for Laplace,s equation is

7 ' A long, straight wire is carrying a current of 2 A.The magnetic frled at a point distant 10 crn from
the wire is :

(b) 4x10-7G"

(d) None of the above.

8' Tko parallel wires each of 50 cm length are placeri 1 m apart. Each wirc is carrying a current of
2 A in the same direction. The force between the two wires is :

(a) Attractive. (b) Repulsive"

(c) Sometime (a) and sometime (b). (d) None'of the above.

g. I,iost of the substance srrow which of the magnetir property :

(a) 4x10-6G.

(c) 4x10-2G.

ia) Diamagnetism.

(c) Non-magnetic.

(a) Permeability.

(c) Susceptibility. r

- 10, The magnetic.materials having negative magnetic susceptibilit-v: are :

(b) Pararnagnetic.

(d) Fen'omap;netic.

(b) Magnetic flux.

(d.) Fole si,rength.

(a) Paramagnetic.

(c) Ferromagnetic.

11. trltrich among the following is a unit iess quantity :

L2" The magnetic field at a point on the a-xis r:f a iong solenoid of ieirgth 2rrr tsltai number of turns
500 when a current of 2 A flows though jt is :

G) 3.24 x 104 T.

(c) 13.24 x 10-4 T.

tL2 x1/q, = 3 weightagei

13. $tate Coulomh theorem

i4. Define Volt.

t5. -rVhat 
ar:e induce<l charges ? Explain wirh example.

ib) 6.28 x 10-4 T"

(d) 5.24 x 10-4 T.

., "

Section B

. Answer all nine questions.
Each, question carries 1 weightage.
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What are dielectrics ? Give example.

State Gauss's law in.presence of dielectric.

Showthat VxB=poJ. 
:,

De{ine inagnetic vector potential.

Define susceptibility.

Distinguish between linear and nonlinear media.

(9x1=gweightage)
Section C

Each question c:anies 2 weightage

Obtain the differential f'orm of Gauss,s law.

,1",:ii1_Yrge 
10*7 !s situated at the centre of a cube of lm .ide. cal.rtate the electrii flux though

it.s surfaee-
,t
Uerive Poisson's cquation and otrtain Laplace,s equation.

Two parallel conducting planes in ftee space are at Jl = 0 and y = 2 cm, and the zero voltageref€renoe iSati 
.= 

t c*. calctilate thb conductorvottages,'ifthe aectric aisrpr*"*"* f"*";ffi;conductors is 253j nc/m2.

A dielectric cube of sirie a centered at the origin, carries a frozen-in-polarization p = kr where k isaconstant.Findalltheboundchargesandchecktheyadd,pto,e.o.

28. Diseuss about thc comparison of magnetostatics and electrostatics.

section.D ., 
(5 x 2 = ro weightage)

Answer any two questions.
Each questron, camies 4 weightage

29' Derive an expression'for the electric intensity due to a uniformly charged ring at a point on its axisand hence find rhe electric intensiry at rhe;;; 
"rin" rr*.30 

*t:*fffi:'s 
law' Express the law in ditferential form and obtain an expression for rhe divergence

31' \vith suitable example ciassifui the properties of Diaraagnets, paramagnets and Ferromagnets.

(2x4=Sweightage)

.'

c 4L425

16.

Lt.

18.

19.

24.

21.

22.

te

24.

25.

26.

l
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Syrnbols used in this question paper haue their usual meanings.

Section A

(Answer in a word or phrase).

Answer all questions ; each questian carrics L mnrk.

1. G an LCR circ, LC 4t.

2. Write down the Neumann formula for mutual inductance

3. How is Poynting vector (S) related to energy density (u) of electromagnetic waves ?

4. State the expression for instantaneous charge during the growth of charge in an R-C circuit.

5. State Kirchoffs voltage law.

Questions 6 to 1A : Write Tlue or False.

6. AXB = - poJ + Iro eo $ ***"ll's fourth equation in electromagnetism.
ot

, 7. A capacitor can store magnetic energT in an electromagnetic field.

8. In an a.c. circuit containing pure inductance only, the current lags behind the e.m.f. by a phase

It

,'

9. Greater the time constant of an LR circuit, the more rapidly does the curent die away.

10. An ideal current source has an infinite internal resistance.

(10x1=10marks)

Turn over
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Section B

^**";x:;';i;y:;;":te'rrces)
Each question carrics 2 marks.

11. Discuss Faraday's laws of electromagnetic induction.

12. What is iadiation pressure ? Write the relation connecting intensity and radiation pressurb of an

electromagnetic wave.

13. What are the boundary conditions for E, B, D and H at a boundary between two different

media ?

14. Compare series LCR resonant circuit and parallel LCR resonant circuit"

. 15. Draw the circuit diagram for obtaining dc balance of Andersoir's Bridge and obtain the dc balance

condition

16.' Wh3t are the conditions for a moving coil galvanometer to be ballistic?

17. State and explain maximum power transfer theorem.

(7x2=14marks)

Section C

Aiswer in a paragraph of about half a page to one page.

Answer any five questions.

. Each questinn carries 4 mar*s

18. State Lenz law. Obtain the expression for enerry stored in an inductor.'

19. Derive an expression for the velocity of propagation of a plane electromagnetic wave in a linear

. medium of perrneability p and permittivity e.

20. Give the different steps involved inlhevenizing a circuit network.

2L. Draw and explain circuit diagram for decay of current in LR circuit.

22. Obtain the classical wave equation.

23. Explain the condition for resonance in a series LCR circuit ? What is meant by sharpness of

resonance ?

24. Derive an expression for the torque on a current loop placed in a uniform magnetic field.

. , (5x4=20marks)



25.

26.

27.

28.

c soslz

Section D

Prpblems-write all releuant fotrrnulas.
All important steps cairy separate marks.

'- Ansruer o.ny four questinns.
' Each questi.on earries 4 rnarks.

A square wire loop of side 10 cm is perpendicular to a magnetic field of 4 x 10rB T.

(a) What is thb magnetic flux through the loop ?

(b) If the field drops to zero in 0.1s, what average e.m.f. induced in the circuit during this
time ?

Find the self inductance per unit length of a long solenoid of radius R and n turns per unit length,
carrying a current I.

The time averaged magnitude of the Poyrrting vector of sun's electromagnetic radiation received

at the upper surface of the earth's atmosphere, (S) = 1.35 x 103 \[/m2. Assuming that the
waves are plane sinusoidal, what are the magnitudes of the electric and magnetic fields (Use

ro = 8.85 x 1o-12 F/m.)

If the charge on a capacitor of capacitanee 2 microfarad in leaking through a high resistance of
100 mega ohms is reduced to half its maximum value, calculate the time of leakage.

29. An alternating potential of 100,volt and 50 hertz is applied across a series circuit having an

inductance of 5 henry, a resistance of 100 ohm. and a variable capacitance. At what value of the

capacitance will the current in the circuit be in phase with the applied voltage ? Calculate the

current in this condition. What will be the potential difference across the resistance, inductance

and capacitance at that time ?

30. Use Norton's theorem to find the eurrent across the load resistance
. circuit :-

10 ohm in the following

31. - A capacitor of 5 pF is first charged and then discharged through a resistance of 0.1 mega ohm.

What is the time in which the potential will decrease to 36.8 7o of its initial value ?

(4x4=16marks)
Turn over
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Section E (Essays - Answer in about two pages)

Answer any two questinns.

Each qtustinn carrics tO rnarks. 
i

32. Exptain how Maxwell modified Ampere's law. Derive Maxwell's equation in matter.
.!

33. An alternating e.m.f. is applied to (a) A pure-resistance ; (b) A pure inductance ; and (c) A pure

capacitance. Investigate the phase relatignship of the alternating current with the e.m.f, in each

rcitor and an inductor. 
l

84. A plane electromagnetic wave is incident wrmally at the boundary of two non-conducting media.

Discuss the phenomenon of reflection and reftaction.

35. Define charge sensitiveness of BG.'With necessary theory, describe an experiment to determine

the charge sensitiveness of BG using a standard condenser and HMS.

(2 110 = 20 marks)


