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10.

11.

12.

Section A

Answer all questions.
Each question carries 1 mark.
Answer in a word or phrase.

Write the relationship between electric displacement vector and electric field vector.
State Faraday's law of electromagnetic induction. Explain the symbols used.

State Coulomb's law in electrostatics.

What is the nature of force between two parallel conductors carrying currents ?
State Gauss's law for magnetic fields.

State whether the statement is True or False

For static charge, the curl of E is zero.

Below the Curie temperature, a ferromagnetic material would become paramagnetic.
H,0 is an example of a polar molecule.

For paramagnetic materials, the susceptibility is negative and small.

Y2V = — p/¢ is called Poisson’s equation.

(10 x 1 = 10 marks)
Section B

Answer all questions in two or three sentences.
Each question carries 2 marks.

Write down the expression for the work done to assemble a collection of point charges.
Write Ampere's law in differential and integral form.
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13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.

25.

26.

27.

28.
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Derive the relation between electric field and electric potential.

Differentiate between susceptibility and permeability.

State ampere's force law.

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

Explain scalar potential and vector potential.
(7 x 2 = 14 marks)
Section C

Answer any five questions.
Each question carries 4 marks.

Derive the equation E = - YV

Derive the relation connecting dielectric constant and electric susceptibility.

Show that the energy of a magnetic dipole in a magnetic field B is given by U = — m.B
Derive an expression for the potential of a localized charge distribution.

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

Compare magnetostatics and electrostatics.

Explain the magnetostatic boundary conditions.

(5 x 4 = 20 marks)

Section D

Answer any four questions.

Each question carries 4 marks

The electric field in some region of space is found to be E = kr? y in spherical coordinates, where k

is some constant and ¥ is the unit vector. Find the charge density.

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

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

A charge 1 x 1075 C is at the centre of a cubical Gaussian surface of 0.5 mm. edge. What is the

electric flux for this surface ?

Find the magnetic induction at the centre of a square loop of wire of side ‘a’ carrying a current I.
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35.
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A metallic sphere of radius 10 cm. has a surface charge density of 10 nC/m?. Calculate the energy

stored in the system.

An all metal aeroplane dives down vertically at 300 km/s where B; = 0.4 x 107T. If the wing span

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

A current distribution gives rise to the magnetic vector potential A = x%y *x + y2x y - dxyz z.
Calculate B at (-1, 2, 5).
(4 x 4 = 16 marks)

Section E

Answer any two questions.

Each question carries 10 marks.

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 o.
(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.
(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.

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

(b) Derive the relation connecting magnetic susceptibility and permeability.
(2 x 10 = 20 marks)
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| | Section A |

Answer in a word or Dphrase.
Answer all questions ; each question carries 1 mark.

1. VXB=

2. The Curl of vector field is -

3. A particle is released from rest in to a region in which E is perpendlcular B. The partlcle will

undergo motion.

4. The electric field inside a charged spherical shell is

5. For paramagnetic material, the value of X is
Questions 6 to 10 write True or Fdlse.
6 Electfostatic energy obeys supe'rposition principle.
7. Nowork is done in moving a charge from one -point.to anotl;er point on the eurface of a conductor.
8. Continuity equation gives the local conservatlon of charges.
9 Surface current density is the current per unit area.
10. Polarization is the dipole moment per unit volume. _
. (10 x 1 = 10 marks)
~ Section B

Answer in two or three sentences.
Answer all questions.
Each question carries 2 marks.

11. Show that electricfield is the hegative gradient of potential

22 12. = State first uniqueness theorem. ; :
| _ | ‘ i ' - _ ' ‘ - Turn over




13.

14.
15.
16.

17.

18.
19
20.

21.

22.
23.

24.

25.
26.

27.
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'Show that the energy of an ideal dipole in an electric field is-p.E.

What is a polarizability tensor ?
Find the expression felating dielectric constant and electric susceptibility.
What is a linear magnetic material ?
State Ampere’s law in magnetostatics.
(7 x 2 = 14 marks)
Section C

(Answer in a paragraph of about half a page to one page.
Answer any five questions.
. Each question carries 4 marks.

Derive the boundary conditions for electric displacement D.
Differentiate between paramagnetism and diamagnetism.
What do you mean by method of images ? Explain.

Find the electric field due to an infinite plane carrying a uniform surface charge ¢ and comment

on the result.
Find the work needed to form an assembly of four point charges.
Show tﬁat the normal derivative 0f vector potential is discontinuous across a boundary.
What is the effect of magnetic field on atomic orbits ?
“ ' » : (5 x 4 =20 marks)
Section D |

Problems-write all relevant formulas.
All important steps carry separate marks.
Answer any four questions.

Each question carries 4 marks.

Find the capacitance per unit length of two coaxial metal cylindrical tube of radii ‘@’ and b’

A spherical conductor of radius ‘@’ carries a charge Q. It is surrounded by a linear dielectric material
_of' susceptibility x,, out to radius v’. Find the energy of this configuration.

Find the electric field due to a uniformly polarized sphere ?

-




28.

29.

30

31.

32.
33.

34.
35.
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At the interféce between two linear dielectrics the -electric field lines bend. Show

tan0, ¢ :
that 2 =-2, where 0, and 0, are the angle made by the electric field of the two media with the

tan 91 €1
normal. There is no free charge at the boundéry.

A long copper rod of radius R carries a uniformly distributed free current I. Find auxiliary field H
inside and outside the rod.

Find the vector potential of an infinite solenoid with ‘2’ turns per unit length, radius R and current
I- 0 P

Find the capacitance of a parallel plate capacitor containing two dielectrics with K, = 1.5 and

K, = 3.5, each occupying one half of the space between the plates with interface parallel to the
plates. Given area of the plates equal to 2 m2 and distance between the plates is equal to 103 m.

(4 x 4 = 16 marks)
Section E (Essays)

Answer in about two pages.
Answer any two questions.
Each question carries 10 marks.

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

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.

What do you mean by ferromagnetism ? Explain the hysteresis curve.

What are dielectrics ? Find the expression for force experienced by a dielectric system placed between v

the plates of a parallel plate capacitor.
| (2 x 10 = 20 marks)



(Pages : 3) Name.....ccocevcenneee R

APRIL 2020

Physics/Applied Physics
PHY 4B 04/APY 4B 04—ELECTRODYNAMICS—I
Time : Three Hours e ' . Maximum : 80 Marks

Section A

Answer all questions.
Each question carries 1 mark.
Answer in a word or phrase.

1. State Gauss’s law in differential form. Explain the symbols used.
9. Give the relation between vector potential and magnetic field.

If the electrostatic potential in a region is represented as V = 2x + 3y —z, obtain the expression for
electric field strength.

4. .Write down the wave equation in one dimension.

What are equipotential surfaces ?

(%)

State whether the statement is True or False :
If the electric field is zero at a point, the electric potential is necessarily zero at that point.
The number of electric field lines penetrating normal to a surface is called electric flux.

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

© ® 2N oo

CO, is an example of non polar molecule.

10. In the interior of a dielectric kept in a uniform field, the net charge is zero.
(10 x 1 = 10 marks)

Section B

Answer all questions in two or three sentences.
Each question carries 2 marks.

11. Show that electrostatic energy does not obey superposition principle.

12. Define one ampere current using the expression for the force acting per unit lengf,h of long parallel
current carrying conductors.

13. Find the vector potential of an infinite solenoid with n turns per unit length, radlus R and
current I.

14. -Is dielectric an insulator ? Explain.
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15.
16.

17.

18.
19.
20.
21.
22,
23.

24,

25.
26.

217.

28.

29.
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What is meant by dielectric breakdown ?
Distinguishfbetween permeability and permittivity.
Write the relation connecting M,- B and H.
(7 x 2 = 14 marks)
Section C

" Answer any five questions.
Each question carries 4 marks

Explain scalar potential and vector potential.

Derive the expression for the capacitance of two concentric metal shells with radii « and p.
EXplain cyclotron motion and cyclotron frequency.

Explain electrostatic boundary conditions.

Derive the Poisson's equation and Laplace’s ‘equation.

Derive an expression for thé energy of a point charge distribution.

Write Amperé's law in differential and integral form. |
(5 x 4 = 20 marks)
Section D.

Answer any four questions.
Each question carries 4 marks

A metallic sphere of radius 10 cm. has a surface charge density of 10 nC/m2. Calculate the energy
stored in the system.

A current distribution gives rise to the magnétic vector potential A = x2y Ax o+ y2x 5 -4 xyz 3.

Calculate B at (- 1, 2,. 5).

A 50 cm. long solenoid having 500 turns and radius 2 cm. is wound on an iron core of relative
permeability 800. What will be the average e.m.f. induced in the solenoid if the current in it
changes from 0 to 2A in 0.05 s ?

Two point charges — 4 puC and 5 pC are located at (2, — 1, 3) and (0, 4, — 2). Find the potential at
(1, 0, 1) assuming zero potential at infinity. ;

A capacitor is constructed from two conductive metal plates 30 cm. x 50 cm. which are spaced
6 mm. apart from each other, and uses dry air as its only dielectric material. Calculate the capacitance

" of the capacitor.



30.

31.

32.

. 33.

34.

35.
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The electric field in some region of space .is found to be E = kr3 ; in spherical Co-ordinates, where
k is some constant and 7 is the unit vector. Find the charge density. d

In an electric field, the potential at any point is given by V = 5x2 — 3y? + 222 volts. Find the

expression for electric field intensity at a point (2,3,1). Also find its magnitude.

| 4x4=16 marks)
Section E

Answer any two questions.
Each question carries 10 marks.

Show that the potential due to a polarized dielectric is the same as that produced by a volume

charge density and surface charge density.
Use Gauss’s law to find the electric field:
(a) Outside a uhiformly charged solid sphere of radius R and tbtal charge q.
‘(b) At a distance from an infinite plane of uniform surface charge density.

-

Explain the following types of magnetic materials : (a) Paramagnets ; (b) Diamagnets ; and
(c) Ferromagnets. :

(a) State and explain Biot Savart's law.

(b) Derive an expression for the magnetlc field due to a circular loop of current at a point on the
axis of the coil.

. (2 x 10 = 20 marks)
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Section A

Answer all questions in a word or phrase.
Each question carries 1 mark.

Electric field inside a charged conductor is

Electric lines of force penetrating normal to unit area of a surface is
Torque acting on an electric dipole kept in a uniform field is

The integral form of Ampere’s law is

S

The relation connecting the magnetic vector potential A and the current density J is given by

State whether the statement is true or false :
6. Atomic polarizability, o = 4neya®.
7. Hydrogen is an example of a non pblar molecule.
8. For diamagnetic substances, susceptibility is independent of temperatufe.
9. Line integral of static electric field around a closed path is zero.
10. S.I. unit of electric field is V/m. |
(10 x 1 = 10 marks)

Section B

Answer all questions.
Write each answer in two or three sentences.
Each question carries 2 marks.

11.- Explain Maxwell’s equdtions of electrostatics.
12. Explain electrostatic boundary conditions.

13. No two electric lines of force intersect each other. Why ?

Turn over
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14.
15.
16.
17.

18.
19.
20.
21.
22.

23.
24.

25,

26.

27.

28.

29.

2 | C 61217
What is electric displacement ?
Define Ampere’s force law.
Define Gauss’s law of magneto statics.
Explain current density. \
(7 x 2 = 14 marks)
Section C

Answer any five questions.
Each question carries 4 marks.

Derive the expression for the capacitance of a parallel plate capacitor.
Derive the expression for electrostatic energy density.

Explaixi polarizability tensor.

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

Explain Laplace equation in two dimensions.

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

Explain dielectric strength.

(5 x 4 = 20 marks)
Section D

Answer any four questions.
Each question carries 4 marks.

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

the potential difference between these two points.

An oil drop of mass 5 x 10~ 12 gm. is held stationary under the electric field applied between the two

horizontal plates. Calculate the electric field if the drop carries 8 excess electrons.

-Dielectric constant of a medium is 5. Calculate the electric susceptibility. Calculate the electric

displacement and polarization for applied electric field of strength 10% V/m.

Two long parallel wires sepérated by 3 cm in air carries a Current of 100 A. Find the force on 1 m

length of a wire.

An electron entefs a magnetic field of flux density 3T with a velocity of 2 x 107 m/s at an angle of
30° with the field. Calculate the magnitude of force on the electron. | |



i

3 e el - Ce1217

30. Prove that magnetic torque, t=mxB

31. Aniron rod of volume 10-%m3 is placed 1n51de a solen01d of 1000 turns/m carrying a current of 3A.

32.
33.

34.

4

35.

Find the magnetic moment of iron bar if the relative permeablhty of iron is 1000.

(4 x 4 = 16 marks)

Section E

Answer any two questions.

Each question carries 10 marks.

State and prove Gauss S law Derive Laplace and Poisson’s equatlon

(a)

', (a)
'(a)

(b)
(a)
(b)

What are the three electnc vectors ? Explain each.

Explain electric susceptibility, permittivity and derive tile relation cbnnecting them.
Déﬁng electric potential and potential difference.

Show that electric field is the gradient of scalar potential.

State Biot Savart law.

Derive an expression for the magnetic field due toa current carrymg conductor at a point

" near to 1t

(2 x 10 = 20 marks)

_\% - : ’ 5 -
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I Answer all questions, each questlon carries 1 mark (1n a word or phrase) :

[\

© O T e U w

10

Give an: example of a physical quantity to be quantized.

For a given potential difference does a capacitor store more or less charge with a dielectric
than it does without a dielectric ? :

What is force on surface charge ?

Can two dlﬁ‘erent equipotential surface intersect ?

What is Laplace equatjon ?

What is bound charge ? .

Is there any difference between drei‘ectm constant-and drefectrrc*strengt‘h 7 e e
Write down the expression for magnetic field of tor(_ndal coil.

What is the use of magnetic vector potential ?

Why electrostatic potential is a scalar ? .
' ' - (10 x 1 = 10-marks)

II. Answer all questions, each question carries 2 marks (Answer in two or three sentences) :

11
12

13
14
15
16
17

‘Electric charge is quantized What does this statement mean ?

A dipole in a uniform electric ﬁeld experiences no net force. Is this statement true-or false ?
Give the reason for your answer.

State two properties of electric field.

4State mean value theorem.

State the properties of solutions of Laplace's eqnation.
What is bound cnrrents_ ?

Discuss magnetic field inside matter. : _
(7 x 2 = 14 marks)

III. Answer any five questions, each question carries 4 marks (Answer in a paragraph) :

18
19

Derive the expresswn for capacitance of a parallel plate capacitor w1th partially filled dielectric.

Briefly discuss the method of images.

Turn over



20
21
22
23

24

_ , 2 . .} ,, D 41960
Obtain Clausius-Mosotti formula.

Show that V. B = 0‘. : . _

Give a brief account of comparison of Magneto statics and electrostatics.

Use Biot-Savart law to find the magnetic field inside and outside an infinitely long current
carrying solenoid. '

Explain magneto static boundary condition. ,
' ‘ (5 x 4 = 20 marks) -

IV. Answer any four questions, each question carries 4 marks :

25

26
27

28

30

31

An electron with a velocity of 2.4 x 106 m/s flies into a uniform electric field of intensity
135 V1. It moves along a field line until it comes to a halt. Calculate the distance travelled
by the electron within the field. -

Three charges + 1.5¢ + 1.5¢ and — 3q are placed at the vertices of an equilateral triangle of
side b. Find the dipole moment of the charge distribution. '

Dielectric constant of a gas at NTP is 1.000074. Calculate dipole moment of each atom of the
gas when it is held in an external field of 3 x 104 Vm-! :

A wire shaped to regular hexagon of side 2 cm. carties a current of 2 amperes. Find the
magnetic induction at the centre of the hexagon.

Derive an expression for the gyro magnetic ratio.

In the Rowland ring 2.0 amp current is passing through the winding of number of turns per
unit length- 10- turns /cm. Magnetic Induction measured is 1.0 weber/m.2 Calculate (a) H,
(b) M. : i s - o

A toroidal winding of N turns surrounding a ferromagnetic specimen in which a narrow gap

- of width d has been cut. Calculate the value of magnetic field both in the gap and'in the

V. Answer any two questions, each question carries 10 marks :

32
33

34

35

- uniformly distributed current 1.

material.
4x4=16 marks)

Derive .an expression for the potential at a point due to a uniformly charged sphericél shell.

Obtain Laplace’s equation in two and three dimensions. Explain the properties of the solutions.
State mean value and maximum value theorem.

Explain the terms polarization and displacement. Derive the relation connecting them. Derive
an expression for potential of polarized objects. ‘ S

Discuss in detail the Ampere’s law in Magnetized materials. Derive an expression for the
magnetic field at any point inside and outside of a long copper rod of radius R carries a

(2 x 10 = 20 marks)
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| Section A »

Answer all questions in q word or phrase.
- Each question carries 1 mark.

1. The number of electric field lines penetratmg normal to a surface is called

2. For static charge, curl of E is

3. The induced electric.dipole moment per unit volume is called

4. Maxwell introduced the concept of current.

5. Above curie point temperature, a ferromagnetlc matenal would become -

State whether the statement is True or False (6-10) :
6. CO,isan example of 'non-p'olar molecule,
7. For Ferromagnetic material Susceptibility is negative and small.

8. In the interior ofa dlelectrlc kept in a umform field, the net charge is zero.
9. VZy = —p/eo is called Poisson’s equatlon

10.  S.I unit of magnetlc moment is Am.
(10 x 1 = 10 marks)
Section B

Answer all questions. ‘
Write each answer in two or three sentences.
Each carries 2 marks.

11. State curie’s law,

Y

12. What is meant by d1electr1c breakdown 9

13. Dlstlngulsh between permeablhty and permittivity. '
Turn over
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14,
15.
16.

17.

18.
19.

20.
21
22.
23.°

24

 95.

26.

97

28.

State ampere’s force law.

What is magnitude vector potential ?

Write the relation connecting M, B, and H.

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

(7 x. 2 = 14 marks)
Section C

Answer any ﬁve questions ; each carries 4 marks.

" Derive the expression for the capacltance of two concentnc metal shells with radii @ and b.

Derive the equation, E=- VV.

State first and second law of uniqueness-theorem.
Explain cyclotron motion and cyclotron frequency.

Derivethe relation connecting dielectric constant and electric susceptibility.

Derive Ampere’s law.

Explain elet:trostatic boundary conditions.
(5 x 4 = 20 marks)
Section D

Answer any four questions..
Each answer carries 4 marks.

Show that the energy ofa magnetlc dipole in a magnetic field B is given by U=—-m- B.

_ Four grams of gold is beaten into a thin leaf of area 1 m2 A small piece is cut-off from this and

placed upon a conductor. Calculate the charge density required by the conductor, s0 that the piece
of gold is jut lifted up.

A parallel plate capacitor consists of two square plates of sides 4 cm, separated by 1 cm. A sulphur
slab of thickness 5 mm is placed on the lower plate. Calculate the capacitance of the capacitor.
Dielectric constant of sulphur is 4.

The honzontal component of magnetic flux density of earth’s magnetic field (B) at a place is )
0.40 x 10‘4T What is the horizontal component of magnetlc intensity (H) ?




@

29.
30.

31.

32.

33.

34.

35.

3 | , C 23295

An 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. (m, = 9.1 x 10-31Kg, ¢ = 1.6 x 1071° C).

Calculate the magnitude of D (electronic displacement) and P (polarlzatlon) ina dlelectrlc matenal
in which E = 0.20 MV/m and electnc susceptlblhty is 4.25. '

What is the magnetic field at a point on the axis of a long solen01d of length 3 m, 600 turns, when
a current of 2 A flows through it.

(4 x 4 = 16 marks)
Section E

Answer any two questions.
Each answer carries 10 marks.

Use Gauss’s law to find the electnc field :

(a) Outside a umformly charged solid sphere of radius R and total charge q.
" (b) Ata dlstance from an infinite plane of uniform surface charge density.
(a) State and explaln Biot Savart’s law. R

(b) Derive an expressmn for the magnetic ﬁeld due to a circular loop of current at a pomt on axis
of the coil.

(a)  Derive the expressibn showing the effect of magnetic field on atomic orbit.
(b) Derive the relation connecting magnetic susceptibility and perineabili’ty. '
(a) Explain atomic polarizability and polarization vector.

(b) Derive the expression for the torque experienced by a polar molecule (dipole)ina non-umform
ﬁeld
(2 x 10 = 20 marks)
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Section A

Answer all questions.
Each question carries a weightage of Ya.

1. A and B are two spherical conductors of the same external size. A is a solid and B is hollow. Both
are charged to the same potential. Then charge on A and B are connected by the relation :

(a) g4 >qp. (b) g, <gs.

() g,=gp. (d) None of the above.

- 2. The potential gradient at which the dielectric of a condenser Jjust gets pearced is called -
3. No current flows between the charged bbdies connected together when they here thé same :
(a) Capacitance. o ' (b) Charge.
() Resistance. " (d) Potential.

4. Eight small drops, each of radius %’ and having same charge ‘¢’ are combined to form a big drops.
The ratio between the potentials of the bigger drop to smaller drop is :

(a) 8:1. (b) 4:1.
© 2:1. ' @ 1:8

5. Ifthedielectric constant and strength be denoted by % and x respectively, then the material suitable ‘
- for use as a dielectric in a capacitor must have :

(a) H_igh k and x. (b) High %k and low x.
() Lowkandz. (d) Low k and highx.
6. The electric potential at the surface of an atomic nucleus (z = 50) of radius 9.0 « 108 ¢m. is :
(a) 80wolt. (b) 8 x 108 volt. |
() 9volt. ~ (d) 9 x105 volt.

Turn over



10.

11.
12.

o/
2 : s C 25600
A particle has charge + g and particle B has charge + 49 with each of them having the same

mass m, when allowed to fall from rest through the same electncal potential differences, the ratio
of their speed is: ‘

(@) 2:1. ° (b) 1‘:'2.'
(© 1:4. R T

A charge q is moving with a velocity v parallel to a magnetic field B. Force on the charge due to
magnetic field is :

; B

(2) quB. ‘ ® L
. ) v

oy ' ' : Bv

() Zero. - : (d) =

A small current loop has a magnetic ﬁeld B,ata point on its axis and B, ata pomt at the same
distance in its plane. Then :

(@) By=B, - " (b) B;=2B,.

(© By=2B. | (@) By=By/+2.
If an electron descnbes half a revolution in a eircle of radlus ’in a magnetic field B, the energy
required by it is :
Form of energy stored in an inductor is

The direction of propagation of e.m. wave is given by the direction of :

(a) Véetor E. .- ~ (b) Vector H.
(¢) Vector (E X 1_3). ' (d) None of the above.
. (12x%=3 weightage)
Section B

Answer all questions.
Each question carries 1 weightage.

13. Explain Coulomb’s law in vector form.

.14. Discuss the proportion of diverggnce of a'vector.

15. Explain the properties of induced charge. ' -

"
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16.
17.
18.
19.

- 20.

21.

22.

23.
24.
25.
26.
27.

28.

29.
30.
31.

3 ] C 25600

Explain the mean value and maximum value theorem.

Write down the expression for induced surface charge and give 1ts significance.
State and explain Ampere’s Circuital Theorem.

State and explain Biot and Savart law.

Give a short note on magnetic vector potential.

Discuss Gauss’s law in presence of dielectric.
' - (9 x'1 = 9 weightage)
Section C

Answer any five questions.
Each question carries 2 weightage.

Applymg Gauss’s law derive an expression for the electric 1ntens1ty due to an 1nﬁn1te sheet of

7 charge

Derive and discuss the force on surface charge.

Explain Uniqueness theorems and give its significance.

What do you mean by Bond charges and give its 51gn1ﬁcance ?
Distinguish between polarizability and susceptibility.

Derive an expression for the orbital magnetic moment of electron and hence obtain an expression

~ for gyromagnetic ratio.

Show that for a charged particle moving with a velocity ¥, the magnetic potential is given by

V, where V is the electrostatic potential.

(5 x 2 = 10 weightage)
Section D
Answer any two questiohs.
Each question carries 4 weightage. --
What are linear dielectrics ? Derive and discuss the boundary condition for D.
Obtain the Laplace’s equation in two and three dimensions. Explain the properties of solutions.

DlSCllSS the properties of dia, para and ferro- -magnetic materials. Obtam the relation

(2 x 4 = 8 weightage)
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Section A . -

Answer all questions in a word or phrase.
Each question carries 1 mark.

1. Potential energy of a system of two charges, U = TR
2. Electric potential is ———— across any boundary i
3. Intensity of magnetic ﬁeld at the center of a current carrylng c1rcular c01l B =
4. Laplace equation in two dlmensmn is '
5. — isthe S.I unit of magnetic field s’tre_ngth.b ;
State whether the statement is True or False : °
6. Dipole moment is a vector quantity.
7. Permeability of dianiagrtetic substance is always greater than unity. °
8. Permanent magnetic material must have high coercivity.

9. Areais a vector quantity.

'10. Ifthe centre of gravity of the pos1t1ve nuclei and the electron cloud coincide, the molecule is called

polar molecule. « - wet
(10 x 1 = 10 marks)
Section B ~ '
E : €703
Answer all questions. . ; \ A ek
Write each answer in two or three sentences. y
; - Do A N ~
Each question carries 2 marks. : B
» > * P 8
11. During lightening, we are safe inside a car. Why ? 3
12. Why electrostatic force is considered as a conservative force ? »
13. What’s the workmg prmmple ofacyclotron? = "™ -
14. State the Gauss’s theorem in magnetostatics. e N e
5 £ ! : - 4 5 .’ e | e e B s &R ¥
! < = - S ot s‘4\ k. ; 48 S0 M TY -
{ | e b Ca gtvs Turn over
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15.
16.
17.

18.
19.
20.
21.
22.
- 23.
24.

25.

26.

217.
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v : :

Explain magnetizing field and magnetic field.
Can a system have magnetic moment even if its net charge is zero ? Explain.
Explam electrostatic pressure{ R ; ke, { L, y Al Maa
~ f U.%a R V) [
\ £ xﬁ‘ H P A,
W8 "}C ¢ u{,{k{ Qin .
.\ & g z ,,‘_ % N

v { i f 1\ ' i
% 7%"""\““ Pte e Dt gt - 1"“'Section C
\J :

(7 x 2 = 14 marks)

A

i Answer any five questions.
Each question carries 4 marks.
Explam Maxwell’s equatlons qif electrostatlcs L L - {aelad
A P £ .: k i & - £ »";5 “ 5%
{roel

How is atomic polarlzablhty and polarlzatlon’related ? L PR 7 AN
Lo 4 | 7Y% S L

ot 2.0 1%}33 22 | .
Explain bound charge. ¢ “:"‘ GRS 5
! ‘ t‘\(\\ Lot =

'3'&3

Derive P01sson s equation.
Derive the expression for the e.nergy,of a charged capacitor.
Explain hysteresis. /{1 . ¢
Distinguish between pal:a; dia and ferromagnetic materials. o
‘ ‘ R e I
‘Section D

Answer any four questions.
Each question carries 4 marks.

A dielectric slab of thickness 0.75 cm and dielectric constant 4 is placed between the plates of a
parallel plate capacitor of area 0.02 m? and separation 2 cm. Calculate the change in capacitance
on the mtroductlon of a dielectric.

What would be the change if the slab were conductmg ?

Three point charges, each of +250 uC are placed at the three corners of an equilateral triangle

- Calculate the resultmg electric potent1a1 at the center of the triangle, which is at a distance of

18 cm from each corner.

The electron in a hydrogen atom circles around the proton Wlth a speed of 2 x 108 m/s in an orblt
of radius 5.3 x 10 - 11 m. Calculate :

(a) The equivalent current.

(b) Magnetic field strength produced at the proton.




28.

29.

30
31.

32.
33.

34.

35,

 (b) Derive the expression for the magnetic field dus to -

3 o | C 3965
Aniron rod,of 0.2 cm? area of cross- sectlon is subJected to a magnetizing ﬁeld of 1200 Am -1 Ifthe
susceptlblhty of iron is 599, calculate :

(a) Permeability.

(b) Magnetic flux produced.

A horizontal overhead power line carries a current of 60 A from south to north. Calculate the

magmtude and direction of magnetic field due to the current at a point 2.5 m above the line.

Derive the expression of torque expenenced by a dlpole in a non-uniform electric ﬁeld

Current passing through a solenoid is 2 A. What is the magnetizing field (H) ifit is 2 m long and
contams 400 turns. Find intensity of magnetic field (B) in free ‘space.

(4 x 4 = 16 marks)
Section E ,
Ariswer any two questions. -

Each question carrzes 10 marks.

Dlscuss electrostatics boundary condltlons and first and second uniqueness theorem.

(a) State Ampere’s law.

(i) Solenoid.
(ii) Toroid. ‘ \
(a) State and prove Gauss’s law in the presence of dielectric. _
(b) What are the three électric vectors ? Derive the relation cdniiecting them.
Derive the expression for : '
(a) The energy of a cohtinuous charge distribution.

(b) Electrostatic energy density.

(2 x 10 = 20 marks)
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The symbols used in this questwn paper have their usual meamngs

Section A
‘I. Objective type questions. Each quéstion carries a weightage of %.

Choose the correct alternative from the given list :

1 divCurl E = : v
(a) Zero./ (b} V2B -
. (¢)- Infinity. . {d). Nene abave.

B!

2 The Displacement vector D = : —= : =
) e E+P. ) ek
(&) ¢ 0kor. (d) 1+y,.
3 V.B =0 implies. :
" (a) Bis always zero. (b) Bis a constant.

(¢) Bisirrotational. - (d) - Bis solenoidal.

4 The magnetic susceptibility of a diamagnetic material is :

(a) Zero. - (b). Less than zero.
(c) Greater than zero. . - (d) Complex. . :
Fill in the blanks : . e i S bl -G
5 The value of permittivity of air is > —
i“:f}”?j'”’; =
6 The general solution of one dnnenswnal Laplace’s equation isa
7 The equation connecting Polarization and susceptibility is i C( N/( r
8 The field outside a current carrying solenoid is —«é-—“l{—
Turn over



Give very briéf answers :
9 Write doWn the expression for‘ﬂux of a vector.
10 Give .diffefential form of Ampere’s laW.
11: Name the force experienced by a moving charge due to a magnetic field.
12 Give an example for a ferromagnetic inaterial. . _ 1
' (12 x % = 3 weightage) V
Section B :
II. Answer .all nine questions. Each question carries a weightage 6f 1
13 What is a Gaussian surface ?
14 Show that electric potential obeys superposition principle.
15 State 274 Uniqueness theorem.
16 Define a linear Dielectric. Gi{re an éxample.
17 What are the boundary conditioné for D.

18 When a bar magnet is broken into 2 equal parts each part becomes a new magnet. Explain
it on the basis of vanishing divergence of B. - = _ i
19 What is Physical significance of the equation VxE = D, P
20 Define magnetization .What is its unit ? '
21 How is Magnetic susceptibility related to permeability ? | ~ (9 x1=9 weightage)

Section C

~ III.  Answer any five questions. Each ques.tion carries a weightage of 2 :

22 Find the electric field due to a uniformly charged solid cylinder both inside and oﬁtside :
the Cylinder. I ,

23 Derive the equation for the capacitance of a Spherical capacitor.

24 A point charge g is situated at a distance r from the centre of a grounded conducting
sphere of radius R. Find the potential inside and outside the sphere using the method of
images

25 Find the minimum kjnetic.énergy of a proton which would encircle the earth along
the equator. Assume the radius of earth = 6,400 km and By = 4 x 1075 Tesla.
Mp = 1.7 x 102"kg. ' ;

26 Find the magnetic flux density of a square wire loop of side lO\cm,.carrying 1 Amp at its
centre St g, ’

- 27 Explain how the concept of vector potential is introduced in magnetostatics. What is its
advantage ? : :

28 Derive the equation of field due to a magnetised object. - 3
’ (5x2=10 weightage)
. me

L
' 2



: Sectlon Do : ‘ g
y:iAnswer any two questxons Each questlon carnes a Wezghtage of 4

29 Denvean expressmn for energy ofa charged capaeltor Show that the dxelectnc in between

e ~ and compare them with- electrostatic boundary conditmns
8 1 DenVe Clausms—Mossottl equatlon

" & the plates of a parallel plate capacitor expenences a force and derive an equatlon forit. |
30 Definethe terms ‘boundary conditlon Derive boundary condmons in magneto statlcs‘ :

(2x 4‘.""7-‘!8“We.ightag-“e)_ : : e
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Time :VThree Hours ; . Maximum : 30 Weightage
Section A »

Answer all questions.
Each question carries a weightage of %.

1. In a charged bubble the mechanical force due to charge is counter balanced by :
(a) Force of gravity. (b) Viscosity.
(c) Surface tension. -(d) None of the above.

2. The electric field inside aiperfectly conducting media is :
CRa by 2. !
(c) 120mn. ' (d) None of the above

3. The dimension of Potentials are same as that of : ,
(a) Work. (b) Electric field per unit‘charge.
(c) Work per unit charge. (d) Force per unit charge.

4. In free space Poisson’s equation is :

(a) V2v=885x1012, - (b) VZV-=o.

() V?V=q. (d) None of these.

5. The unit of [j is:
¢a) Vimz : () Coul/m2.
(¢) Vim. e (d Qm.

6. = The unit of polarisation is p is:

(a) Same as.that of §. (b) Same as that of 5.

(c) Same as that of charge. (d) None of the above.

Turn over
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2
7. For stead‘y state continuity equation is :
de -
V o =U. = V 4 J ==
(a) J=0 (b) . P
e
() V:J=0. ' @ VI=—,
ot
8. V-B=0 is based on :
(a) Continuity equation. (b) Faraday's law.
(¢) Gauss’s law. - (d) Ohm’s law.

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

¢ 83T

(12 x ¥4 = 3 weightage)

(a) Attraction. v (b) Repulsion.
(¢) No force. : » (d) None of the above.
10. The ratio of intensity of magneticfield at the centre of a very long solenoid to that at the extreme
end is : :
(a) 2. - ) T e seeaen
© 4. @ %.
11. The idea of displacement current is due to :
(a) Ampere. : = (b) Faraday.
() Gauss. - (d) Maxwell
12. The source of H is : ' '
(a) Q. (b) M.
) FE (d) B.
Section B

- Answer all questions.
Each question carries 1 weightuge.

13. Define electron volt.
14. What are the importance of Poisson’s equation ?

15. What are polar and non-polar molecules ?

PPRTRIIPyRCTEEEY Wp——
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16.
17.

18.

19.

20.
21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

3 ' C 81814

Write down the relation between electric susceptibility and atomic polarisability.
What do you mean by dielectric strength 2

State and explain Ampere’s circuital law.
Discuss the importance of the equation V-B = 0.

Obtain an expression for energy density in a magnetic field.

Write short note on Poynting Vector.
(9 x 1 = 9 weightage)

Section C

Answer any five questions.
Each question carry 2 weightage._

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

What do you mean by electrostatic boundary conditions ? g

Discuss the applications of method of images.

Obtain the relation between three electric vectors.

Obtain the relation between suscephability and polarisability.

With suitablg example discuss any one application of Amperes law to find the field.

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

(5 x 2 = 10 weightage)
Section D

Answer any two questions.
Each question carries 4 weightage.

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 uniform electric field.

Derive an expression for the magnetlc field due to an mﬁmtely long straight conducted and hence
find the field at the centre of a square loop of side ‘a’ carrying current I.

(2 x 4 = 8 weightage)
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Section A : }
Answer all twelve questions.
. Each question carries Y4 weightage.
The magnitude of‘ electric field E in the annulaf region of a charged cylindrical capacitor is : ]
(a) Same though out. i s
(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.

The energy density of a capacitor is given by :
e ' T,
(a) eoF? () 5B
1
(c) 5 gE. ; (d) None of the above.

The displacement current arises due to :
(a) Positive charges only.
(b) Negatix}e charges only.
(c) Both positive and ﬂegative charge.

(d) Time vai'ying electric ﬁeld.

Mathematical expression for Poisson’s equation is
5. Tesla eqﬁals to:
(a) Nam. . (b) Nam™. :
(©) NA'ml (d) - None of the above.

Turn over



10.

11.
' 12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

2" . C 620w

Two parallel wires each of 50 cm. length are placed 1 m. apart. Each wire is carrying a curreht 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.
Laplace’s equations is given by v

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

- Circular loop A has radius R and current I and another B has twice the current and radius as that

of A then the ratio of magnetic field at the centre of these loop is :
(a) 1. ‘ v (b) 2.
© 3. - d) 4.

The magnetic field at a poinf on the axis of a long solenoid of length 2m total number of turns 500
when a current of 2 A flows though it is

(a) 3.24 x 104T. 7 (b) 628 x104T.
(c) 1324 x 104T. : (d) 524 x104T.
The magnetic field at the centre of the cube of edge of }ength ais —— —, ,
A magnet of moment M is rotated through 360° in a magnetic field B , the work done will be :

(a) MB. , (b). 2MB.
() MBI2. S (d) None of the above.
' | (12 x % = 3 weightage)
Section B

Answer all nine questions.
Each question carries 1 weightage.

~ State Coulomb’s law.

Obtain an expression for the charge required to prodube equilibrium in an electrified soap bubble.
State mean value and maximum value theorem

Derive an expression for the energy of a charged condenser.

Show that A°-A =0

State and explain Amperes law.

Define magnetic vector potential.

Define susceptibility.

What is Lorentz force ?

. (9 x 1 =9 weightage



22.

23.

24.
25.
26.

27.
28.

29.

30.
31.

3 o ' - C 62043
Section C

Answer any five questions.
Each question carries 9 weighage. .

Applying Gauss's law for deriving an expression for the electric intensity due to an infinite sheet of
charge..

The energy of a charged capacitor is 0.2 J.If its capacitance is 2 KF, calculate :

(i) The charge on the capacitor ; and :
(i) The potential difference between the plates.
Define electrical images with a neat diagram.
State and explqin second uniqueness theorem

An atom consist of a point nucleus of charge g surrounded by a uniformly charged spherical cloud
(—q) of radius a. Find the atbmic'polarizability of such an atom.
Expléin the physical interpretation of bound c_ha'rge.A

Discuss about the comparison of magetostatics and electrostatics, _ :
5x2=10 weightage)
Section D : g,

Answer any two questions,

Each question carries 4 weightage.

List and explain the basic properties of conductors and insulators. Discuss the properties of
equipotential surfaces. ' '

Obtain the Laplace's equation in one, two and three dimension. Explain its Properties of the solution.

State Biot Savaz:t law. Derive an expression for the magnetic field due to a current carrying
conductor at a point near it.

2x4=8 weightage)

AN
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Section A s : '

Answer all twelve questions.
Each question carries Y weightage.

1. A hollow metal sphere of radius 5 cm is charged such that the pofential on its surface 10 V. The
potential at the centre of the sphere is :

(@) Zero. () 10V.
@) A5V . (d 20V.

2. Asoap bubblé is given a pqsitive charge. Its radius will :
(a) Increase. - S (b) Decrease.
(c) Remain unchanged. - (d) Oscillate.

3. When adielectric of dielectric constant K is introduced between the plates of a parallel plate capacitor,
the field at a point between the plates : ’ . ' - '

~(a) Increases. : ~+ (b) Remains the same.

(é) Becomes K times E. - : (d) None of the above.
- 4. An infinite number of capacitors each of capacitors C, 2GC, 4C, 8C, 16C, . . .. are connected iﬁ
series. The equivalent capacitance of the system is : - ‘ :
woon E -
() 2ol - (d) infinite,

5. The displacement éurrent arises due to :

(a) Positive charges only. _
(b) - Negative charges only.
(¢) Both positive and negative charges.

(d) Time varying electric field.

Turn over
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- 6. The mathematiéal expression for Laplace’s équatioh is

7. Along, straight wire is carrying a current of 2 A. The magnetic ﬁled at a point distant 10 cm from

the wire is : v :
B dx0°6G 7 ; (b)- 4x1077G.
(é) - 4x102G. ' ' - (d). None of the above.

8. Two parallel wires each of 50 cm length are placed 1 m apart. Each wire is carrying a current of
2 A in the same d1rect1on The force between the two wires is :

(a) Attractlve. (b) v Repuisive.
(¢) Sometime (a) and sometime (b). (d) None of the above.
9. Most of the substance show which of the magnetic property :
{a) Diamagnetism. == ) Paramagnétie.
(¢) Non-magnetic. ‘ = (‘d}‘ Ferromagnetic.
10: The magnetic materials having negative magnetic susceptibility arerz

(a) Paramagnetic. (b) Dlamagnetxc

N i et e

(c) Ferromagnetic. ‘ (d) : Fez romagnetlc
11. Which among the following is a unit less quantity :

(a) Permeability. (b) >Magnetic flux.

(c) Sﬁsceptibility. - (d) Poie s{rength .

12. The magnetic field at a point on the axis of a long solenoid of length 2m total number of turns
- 500 when a current of 2A flows though it is :

(a) 824x104T. (b) 628 x104T.
@) 182¢x104F - (d) 524 x 104T. |
| » ’ (12 x % = 3 weightine)
Section B =

. Answer all nine guestions. -
Each question carries 1 weightage. -

13. State Coulomb theorem.
i4. Define Volt.

15. What are induced charges ? Explain with example.



T

16

18.
19.
20.
o1

29.
30.

:

Distinguish between linear and nonlinear media.

3 = . Ca4ls
What are dielectrics ? Give example.
State Gauss’s law in presence of dielectric.
Show that VxB=y, J.

Define magnetic vector potential.

Define susceptibility.

9x1=9 Weightag_é)
‘Section C

Answer any five questions.
- Each question carries 2 weightage.

* Obtain the differential o of ‘Gauss’s law.

A péint charge 107 is situated at the centre ofa @ubé of Im side. Calculate the electrié»ﬂu‘x though

- its surface.

Derive Poisson’s equation and obtain Laplace’s equation.

Two parallel conducting planes in free space are at y = 0 and Y = 2 cm, and the zero Voltagé
“referenceisaty =1 em. Calculate the conductor voltages, if the electric displacement between the
- conductors is 253j ne/m2, - - : -

A dielectric cube of side a centered at the origin, carries a frozen-in-polarization P = kr where kis
a constant. Find all the bound charges and check they add up to zero.

Find the magnretic field of an infinite uniform surface current K = Kx flowing over the xy-plane.

Discuss about the comparison of magnetostatics and eléctrostatics.,

Section.D

Answer any two questions.
Each question carries 4 weightage.

Derive an expression for the electric inténsity duetoa uniformly charged ring at a point on its axis

and hence find the electric intensity at the centre of the ring.

State Ampere’s’law. Express the law in diﬁ'e’rential form and obtain an expression for the divergénce ;
and curl of B. ' « ~

With suitable exainple cléssify the properties of Diamagnets, Paramagnets and Ferromagnets..

(2 x 4 = 8 weightage)

(5 x 2 = 10 weightage)
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FIFTH SEMESTER B.Sc. DEGREE EXAM[NATION, NOVEMBER 2017
(CUCBCSS—UG)
Physics/Applied Physics
PHY 5B 06/APY 5B O7—ELECTRODYNAMICS—H

-~

Maximum : 80 Marks
Symbols used in this question paper have their usual meanings.
Section A

(Answer in a word or phrase).

Answer all questions ; each question carries 1 mark.

, < Lap ‘
In an LCR circuit if L < R—, the circuit will be
LC 417
Write down the Neumann formula for mutual inductance.
How is Poynting vector (S) related to energy density (x) of electromagnetic waves ?
State the expression for instantaneous charge during the growth of charge in an R-C circuit.

State Kirchoffs voltage law.

" Questions 6 to 10 : Write True or False.
i aE ‘ . . j L o
AXB = — pod + 1g € £ Mazxwell’s fourth equation in electromagnetism.

A capacitor can store magnetic energy in an electromagnetic field.

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

5"

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

An ideal current source has an infinite internal resistance.

(10 x 1 = 10 marks)

Turn over



11.
12.

13.

14.
15,

16.
17.

18.
19.

20.
21.
22.
23.

24.

2 C 303812

Section B

(Answer in Two or three sentences).
' Answer all questions.

Each question carries 2 marks.
Discuss Faraday’s laws of electromagnetic induction.

What is radiation pressure ? Write the relation connecting intensity and radiation pressure of an

electromagnetic wave.

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

media ?
Compare series LCR resonant circuit and parallel LCR resonant circuit.

Dfaw the circuit diagram for obtaining dc balance of Andefsoﬁ’s Bridge and obtain the dc balance

condition. A

What are the conditions for a moving coil galvanometer to be ballistic?

Staée and explain maximum power transfer theorem. »
(7 x 2 = 14 marks)

Section C

Answer in a paragraph of about half a page to one page.
Answer any five questions.

Each question carries 4 marks
State Lenz law. Obtain the expression for energy stored in an inductor.’

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

medium of permeability p and permittivity e.

Give the different steps involved in Thevenizing a circuit network.
Draw and explain circuit diagram for decay of current in LR circuit.
Obtain the classical Wave equation. |

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

resonance ?

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

(5 x 4 = 20 marks)




25,

26.

217.

28.

29.

30.

31.°

3 C 303812
Section D

Problems-write all relevant formulas.
All important steps carry separate marks.
Answer any four questions.

" Each question carries 4 marks.

A square wire loop of side 10 ¢cm is perpendicular to a magnetic field of 4 x 103 T.
(a) What is the magnetic flux through the loop ? :

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

Find the self 1nductance per unit length of a long solenoid of radlus R and n turns per unit length,
carrying a current I.

The time averaged magnitude of the Poynting vector of sun’s electromagnetic radiation received
at the upper surface of the earth’s atmosphere, (S) = 1.35 x 103 W/m2, Assuming that the
waves are plane sinusoidal, what are the magnitudes of the electric and magnetic fields (Use
gy = 8.85 x 10712 F/m.)

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

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 ?

Use Norton’s theorem to find the current across the load resistance 10 ohm i in the following
circuit :—

ion

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 % of its initial value ?

(4 x 4 = 16 marks)
Turn over



32.
33.

34.

35.
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Sec)tion E (Essays - Answer in about two pages)

Answer any two questions.

Each question carries 10 marks.
Explain how Maxwell modified Ampere’s law. Derive Maxwell’s equation in matter.

An alternating e.m.f. is applied to (a) A pure-resistance ; (b) A pure inductance ; and (c) A pure
capacitance. Ihvestigate the phase relationship of the alternating current vsfith the e.m.f. in each
case. Explain the term ‘resistance’ as referred to a capacitor and an inductor.

A plane electromagnetic wave is incident normally at the boundary of two non-conducting media.
Discuss the phenomenon of reflection and refraction.

Define charge sensitiveness of BG. With necéssary. theory, describe an experiment to d_etermipe

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

(2 x 10 = 20 marks)



