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Preface

| am glad to present this book, especially designed to serve the needs of the students. The
book has been written keeping in mind the general weakness in understanding the
fundamental concepts of the topics. The book is self-explanatory and adopts the “Teach
Yourself” style. It is based on question-answer pattern. The language of book is quite easy
and understandable based on scientific approach.

Any further improvement in the contents of the book by making corrections, omission
and inclusion is keen to be achieved based on: suggestions from th;e‘_h readers for which the
author shall be obliged. -

| acknowledge special thanks to Mr.nRa}jee\/f‘é'i;/va‘lni, Chairman & Dr. Sanjay Biyani,
Director (Acad.) Biyani GroupkEoyfg,CO'I"’IEQéS, who are the backbones and main concept
provider and also have been iétbﬁétant source of motivation throughout this endeavor. They
played an active role in coordinating the various stages of this endeavor and spearheaded the
publishing work.

| look forward to receiving valuable suggestions from professors of various
educational institutions, other faculty members and students for improvement of the quality of
the book. The reader may feel free to send in their comments and suggestions to the under
mentioned address.

Author



SYLLABUS

SYLLABUS

UNIT

TOPICS

Scaler and Vector

Fields.

Electric  Field
Potential Energy

and

Concept of field and Scalar and Vector Fields Gradient
of Scalar Field, Physical Significance. Formalism of
Gradient,Divergence of a Vector Field, Curl of a Vector
Field Gradient, ,Curl ,Divergence in cartisian system
Concept of Solid Angle, Stokes and Gauss theorem
Gauss law from inverse square law, Differential form of
Gauss law Charge invarience, Potential Energy of
System For discrete c_harges,‘ For continuous charges
system Energy required to built a uniformly charges
sphere ClasSicaliradius of electrvqg,l.,EIectric field due to
asshort electric dipole Int‘e‘racfi;’d‘;hﬁﬁof Electric dipole with
External unifor\mia‘nﬂ '?Klon uniform field Potential due

to.@ ‘_qu_rz]jfo“r‘ﬁ‘ly charged Spherical Shell Poission and

,,./_}!,aplhéié’e Equation in cartisian system Applications of

Poission and Laplace Equation Electric field measure in
moving frames.Electric field due to a point charge

moving with constant velocity

2. Electric field in
matter

Multipole Expansion Definition of moment of charge
distribution, Dielectrics Induced dipole moment, Polar
and non Polar molecules, Free and Bound charges
Polarization, Atomic Polarizabilty,Electric
Displacement vector Electric Susceptibility, Dielectric
constant and relation between them. Electric Potential
and Electric field due to uniformly polarized sphere

Case 1: Outside the sphere, Case 2: at the surface of




sphere, Case 3: Inside the  sphere
Electric field due to a dielectric sphere placed in a
uniform electric field Case 1: Outside the sphere, Case
2: at the surface of sphere. Electric field due to charge
placed in a dielectric medium and Gauss law Clausius-
Mossotti relation in Dielectrics.

3.Magnetostatics and
Magnetic  field in
matter

Lorentz force, properties of Magnetic Fields , Ampere
law Field due to a current carrying solid conducting
cylinder Case 1: Outside the surface, Case 2 : At the
surface, Case 3 : Inside the cylinder Ampere law in
differential form,Introduction of Magnetic Vector
Potential, Poission Equation for Vector Potential
Deduction of}Bia‘Savart law using Magnetic Vector
Potentials'Differential form of Bie Savart law, Atomic
magnet,, Gyro magnetfirg,réfii;ébhr Magneton, Larmor
Frequency,lndlu_gedf“\?j kﬁagnetic moment and Dia

magng@js"rﬁfsvbin magnetic moment, Para and

,»3,,fFe'erjmagnetism Intensity of Magnetisation, Magnetic

Permeability and Susceptibility Free and Bound current
densities. Magnetic fields due to a uniform Magnetised

or non uniform Magnetised Material

4.Maxwell's Equations
and  Electromagnetic
waves:

Displacement current and Maxwell Equations
Electromagnetic waves, Electromagnetic waves in
isotropic medium. Properties of EM waves Energy
density of Electromagnetic waves,Pointing vector,
Radiation Pressure of Free space ,Electromagnetic
waves in  dispersive  medium  Spectrum  of

Electromagnetic Waves.




Short Questions:

QUESTION 1: What is a scalar and vector fields?

A scalar field means we take some space, say a plane,
and measure some scalar value at each point. Say we have a big flat
pan of shallow water sitting on the stove. If the water is shallow
enough we can pretend that it is two-dimensional. Each point in the
water has a temperature; the water over the.stove flame is hotter than
the water at the edges. But temperatures.have ne-direction. There's no
such thing as a north.orfan east temp‘e_.ratu‘ré‘.‘k;l'he temperature is a
scalar field: for each point.in thgwatérﬂ'fhere Is a temperature, which is

a scalar, which sayshow:het the water is at that point.

A vector field means we take some space, say a plane, and measure
some vector value at each point. Take the pan of water off the stove
and give it a stir. Some of the water is moving fast, some slow, but this
does not tell the whole story, because some of the water is moving
north, some is moving east, some is moving northeast or other

directions.



QUESTION 2: Write the concept of solid angle?

An object's solid angle in steradians is equal to the area of
the segment of a unit sphere, centered at the apex that the object
covers. Giving the area of a segment of a unit sphere in steradians is
analogous to giving the length of an arc of a unit circle in radians. Just
like a planar angle in radians is the ratio of the length of an arc to its
radius, a solid angle in steradians is the ratio of the area covered on a
sphere by an object to the area given by the square of the radius of

said sphere.

QUESTION 3: What is dipole?

(‘a

An electric dipole deals with the separatlon of the

positive and negatlve electric charges found |n any electromagnetic

system. ‘ <o

SV’
v 09

i%;w{k:
QUESTION 4: What are Laplace and Poisson equations?

ANSWER:
P I = electric field
V- E= E«r_ 2 = charge density
: £n = permittivity
Poisson equation
Viv=0

Laplace equation



QUESTIONS5: What s electric field and magnetic fields?

Electric field - Electric field or electric field intensity is
the force surrounding an electrically charged particle. We can also say
that it is the area where the line of force exists and these lines of force
surround the electric field. These lines of force are imaginary lines that
are used to define the area of influence around the electric charge. It is
a vector quantity as it has both direction and magnitude. The symbol
used to express the electric field is the letter E. It's unit of

measurements is Newton/Coulomb.

Magnetic field - The area around the magnet where attractive forces
or repulsive forces are exhibited by the poles of the magnet is called
magnetic field. When electric charges move across space or an

electrical conductor, a magnetic field is induced due to its motion.

QUESTION 6: What is Atomic Polarizability?

. Atomic Polarizability is defined as the dipole moment
induced in the atom in response to application of electric field, X =
aE.

QUESTION 7: What is Di- Electric material?



A dielectric (or dielectric medium) is an electrical
insulator that can be polarized by an applied electric field. When a
dielectric material is placed in an electric field, electric charges do not

flow through the material

QUESTION 8: Write the Clausius- Mosotti relation?

e —1 N
—_— = cx.
e+ 2 3=z,

QUESTION 9: Writedown the propg«rxtié:sﬁaf magnetic field?

Properties of magnetic field:

» They form closed loops.

» They never intersect each other.

» The magnetic field lines are crowded near the pole where the
field is strong and spread apart from each other where the field is
weak.

» They flow from the south pole to the north pole within a magnet

and north pole to south pole in outside.


https://en.wikipedia.org/wiki/Insulator_(electricity)
https://en.wikipedia.org/wiki/Insulator_(electricity)
https://en.wikipedia.org/wiki/Polarisability
https://en.wikipedia.org/wiki/Electric_field
https://en.wikipedia.org/wiki/Electric_charge

QUESTION 10: What is Magnetic Vector Potential?

Magnetic vector potential (A) is the vector quantity
defined so that its curl is equal to the magnetic field: V XA = B.
Together with the electric_potential ¢, the magnetic vector potential

can be used to specify the electric field E as well.

QUESTION 11: What is Bohr- Magneton?

In atomic physics, the Bohr magneton ( uB) is a physical
constant and the natural unit for expressing the magnetic moment of

an electron caused by its orbital or spin angular momentum.

A
(Vo

QUESTION 12: What i1sdia; magﬁgyegtxiﬁ‘:‘%éramagnetic and ferro-

. . *\%’
magnetic material? et

ANl G
1O

Diama‘gﬁgf‘ic materials have a weak, negative
susceptibility to magnetic fields. Diamagnetic materials are slightly
repelled by a magnetic field and do not retain the magnetic properties
when the external field is removed. Paramagnetic materials have a
small, positive susceptibility to magnetic fields. These materials are
slightly attracted by a magnetic field and do not retain the magnetic
properties when the external field is removed. Ferromagnetic
materials have a large, positive susceptibility to an external magnetic

field. They exhibit a strong attraction to magnetic fields and are able


https://en.wikipedia.org/wiki/Curl_(mathematics)
https://en.wikipedia.org/wiki/Electric_potential
https://en.wikipedia.org/wiki/Electric_potential
https://en.wikipedia.org/wiki/Electric_field

to retain their magnetic properties after the external field has been

removed.
QUESTION 13: What is Current decay?

ANSWER: In the Decay of current, the source EMF is removed from
the circuit. The current flowing in the circuit will be maximum at the

time of this connection of the source.

QUESTION 14: Write the Maxwell’s Equations?

ANSWER:
V-D = p .O&
V-B =0 @m‘?" .
. \x.j,-
V x E = _8B \‘J\%“ X
2
V x H = J 2,'?‘5‘@

QUESTION 15: What are the electromagnetic waves?

ANSWER: Electromagnetic waves- These are propagated by
simultaneous periodic variations of electric and magnetic field
intensity and that include radio waves, infrared, visible light,

ultraviolet, X-rays, and gamma rays



ANSWER BRIEFLY :

QUESTION 1: Derive the expression for Stokes-Curl theorem?

ANSWER: The Stoke*s theorem states that “the surface integral of
the curl of a function over a surface bounded by a closed surface is
equal to the line integral of the particular vector function around that

surface.”

jﬁﬁ.ﬁ:ff(ﬁxz) .dS
C S

) O‘F\face enclosed by

) 1
closed curve C. The \ nte rabOf vector A vector along a

where dl vector is the length of a small element. Now let us divide
the area enclosed by the closed curve C into two equal parts by
drawing a line Therefore, the line integral of vector A vector along a

closed curve C can be written as.



j;j_df: j;j.df—l— j;ﬁ.df' I € § |

If the area enclosed by the curve C is divided into a large number of

small areas such as dS1, dS2, dS3.................. dSn bounded by the
curvesC1,C2.......cccccvvnee Cn

jgj.dfz Z Adlen o (2)

C Cn

According to the definition of curl

—

Adl=Curl A.d S, e e . (3)

cn

Put this value in (2)

ds — O'Z Curl &.dS;, — ﬂ Curl A.dS
S

Hence eqn. (4) can be written as
jgfi.dz*: ﬂ(:uruf.ds*' or fﬁ.df:ﬂ(ﬁx?\’).ds*'...... .. (5)

which is the Stokes Theorem.



QUESTION 2: Draw a table comparing electric and magnetic
field?

Electric field Magnetic field

It is the force around the|The region around the
electrical charge particle magnetic  where  poles
exhibits a force of attraction

or repulsion

It is perpendicular to the | It is gperpendicular to the

magnetic field. electric field,.

Electric field lines “do, not vl\{ltiggﬂ‘ét"i‘:c’line forms a closed

form a closed lodp. /e’ =*| loop

Negative or posi;,iye"?‘éﬁéﬂrge. North or south pole.

Exist in two dimensions Remain in three dimensions

Repulsion force on like | Repulsion force on like poles

charges and attraction force | and attraction force on unlike

on unlike charges. poles.




QUESTION 3: Write is the Ampere’s law? Derive the differential

form of this.

Ampere’s law: “The magnetic field created by an

electric current is proportional to the size of that electric current with a

constant of proportionality equal to the permeability of free space.”

oD
or

Vx H = +J

The integral form of Amperes C1rcu1ta1 Law (ACL) for
total current flowing through any surface bounded by that path. |

mathematical form:
$H-dI=I encl

where H is magnetic field intensity, C is the closed curve, and lenc is
the total current flowing through any surface bounded by C. In this
section, we derive the differential form of this equation. In some
applications, this differential equation, combined with boundary
conditions associated with discontinuities in structure and materials,
can be used to solve for the magnetic field in arbitrarily complicated

scenarios. A more direct reason for seeking out this differential



equation is that we gain a little more insight into the relationship
between current and the magnetic field, disclosed at the end of this

section

[ (VxH)-ds=¢ H-dl

where S is any surface bounded by C, and ds is the differential surface

area

Which is combined with the unit vector in the direction determined by

the right-hand rule from Stokes* Theorem.
~lencl= JS Jds
Then | IS (VxH)-ds =S J-ds

The above relationship must hovlld‘regardless of the specific location or
shape of S. The only way this is possible for all possible surfaces in all
applicable scenarios is if the integrands are equal. Thus, we obtain the

desired expression - VxH=]

QUESTION 4: Derive the formula for Biot- savart law?

The Biot Savart Law is an equation describing the
magnetic field generated by a constant electric current. It relates the

magnetic field to the magnitude, direction, length, and proximity of



the electric current. Biot—Savart law is consistent with both Ampere*s
circuital law and Gauss®s theorem Let us consider a long wire carrying
a current |1 and also consider a point p in the space. The wire is
presented in the picture below, by red color. Let us also consider an
infinitely small length of the wire dlI at a distance r from the point P as
shown. Here, r is a distance-vector which makes an angle 6 with the
direction of current in the infinitesimal portion of the wire. As the
current through that infinitesimal length of wire is the same as the

current carried by the whole wire itself, we can write

dBal....(3)

It is also very natural to thinkgthat theimagnetiC fi€ld density at that
point P due to thatginfinitesimalength dl of wire is inversely
proportional to the square,of the stkéight distance from point P to the

center of dl. Mathematieally we can write this as
dB a 1/12.....(ii)

As 0 be the angle between distance vector r and direction of current
through this infinitesimal portion of the wire, the component of di

directly facing perpendicular to the point P is dl sin6,

dB adlsin® ....(iii)

From (i) (iii) &(iii)  dBa I dl sin6/ r*



QUESTION 5: Explain the Electron spin and magnetic moment?

ANSWER: ELECTRON SPIN: S.A. Goudsmit and G.E.
Uhlenbeck, in 1925, recommended that an electron has an inherent
angular momentum that is a magnetic moment that is recognised
as spin. In atomic physics, the inherent angular momentum of a
particular particle is parametrized by spin quantum numbers. The spin
quantum number is the fourth number. The rest three are a principal
quantum number, azimuthal, and magnetic quantum number. The spin
quantum number explains the unique quantum state of an electron.
This is nominated as,,s*. The spins play a noteworthy role in quantum
mechanics in computing the characteristics of elementary units like
electrons. Magnetic Moment is defined as magnetic strength and
orientation of a magnet or other object that produces a magnetic field.

T

¢e®

QUESTION 6: Compare various magnetic properties of different

materials?

ANSWER: Five basic types of magnetism have been observed and
classified on the basis of the magnetic behavior of materials in

response to magnetic fields at different temperatures.



Diamagnetic Material- Diamagnetic materials are those that some
people generally think of as non-magnetic. Diamagnetic materials are
repelled by a magnetic field; an applied magnetic field creates
an induced magnetic field in them in the opposite direction, causing
a repulsive force. Diamagnetism results from changes in electron
orbital motion that are induced by an external field. Diamagnetic
materials include water, wood, most organic compounds such as

petroleum and some plastics,

Paramagnetic Materials- Paramagnetic materials are those having
permanent atomic dipoles, which are écted on individually
and aligned in the dlrectlon of an external fleld@Dlamagnetlc and
paramagnetic materlals are eonsidered Qm\f’ﬁagnetlc because the
magnetizations are relatlvely smai{\a?\d \F)ersmt only while an applied
field is present. If % (mggmfhc susceptibility) is positive, a material

2
can be paramagnetlc(‘

Ferromagnetic Materials- Ferromagnetism is the basic mechanism
by which a material form permanent magnet (i.e. materials that can be
magnetized by an external magnetic field and remain magnetized after
the external field is removed). Ferromagnetism is the strongest type
and is responsible for this common phenomenon. Ferromagnetic,
ferromagnetic, or antiferromagnetic materials possess permanent
magnetization even without external magnetic field and do not have a

well-defined zero-field susceptibility.



Antiferromagnetic Materials- In an antiferromagnetic, unlike a
ferromagnetic, there is a tendency for the intrinsic magnetic moments
of neighboring valence electrons to point in opposite directions. When
all atoms are arranged in a substance so that each neighbor is anti-

parallel, the substance is antiferromagnetic.

Ferromagnetic Materials- The macroscopic magnetic characteristics
of ferromagnets and ferrimagnetism are similar, the distinction lies in
the source of the net magnetic moments. A ferromagnetic material is
one that has populations of atoms with opposing magnetic moments,
as in antiferromagnetism; however, in,fer’rirﬁagnetic materials, the

opposing moments are unequalgandya spontanegus magnetization

Rl
r');"}'\k
’ N -2
y \Ww
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QUESTION7: WHat are electric oscillations?

ANSWER: An electronic oscillator is an

An electronic oscillator is an electronic circuit that produces a
periodic, oscillating electronic signal, often a sine wave or a square
wave or a triangle wave. Oscillators convert direct current (DC) from
a power supply to an alternating current (AC) signal. They are widely
used in many electronic devices ranging from simplest clock

generators to digital instruments (like calculators) and complex



computers and peripherals etc.[3] Common examples of signals
generated by oscillators include signals broadcast by radio and
television transmitters, clock signals that regulate computers and
quartz clocks, and the sounds produced by electronic beepers and

video games.

Oscillators are often characterized by the frequency of their output

signal:

A low-frequency oscillator (LFO) is an electronic oscillator that
generates a frequency below approximately 20 Hz. This term is
typically used in the field of audio synthesizefs, to distinguish it from

an audio frequency oscillator,

An audio oscillatorsproduces frequencies"in the audio range, about 16
Hz to 20 kHz.[2]

An RF oscillator prodUces signals in the radio frequency (RF) range of
about 100 kHz to 100 GHz.



QUESTION 8: What is Faraday’s law?
ANSWER:
Faradey’s first law:

Any change in the magnetic field of a coil of wire will cause an emf to
be induced in the coil. This emf induced is called induced emf and if
the conductor circuit is closed, the current will also circulate through

the circuit and this current is called induced current.

Method to change the magnetic field:

1. By moving a magnet towards or awayfrom the coil

2. By moving the coil inte'or out of the»mggnéfig;iaeld

3.  Bychangingthe'area ofaCO,|p|aced in the magnetic field

4. By rotating the.,_c@’ivl‘z’/afepl'ative to the magnet

Faradey’s second law:

It states that the magnitude of emf induced in the coil is equal to the
rate of change of flux that linkages with the coil. The flux linkage of
the coil is the product of the number of turns in the coil and flux

associated with the coil.



QUESTION9: Derive the Ist and IInd Maxwell’s equations?

ANSWER:

Maxwell’s first equation in differential form

The value of total charge in terms of volume charge density is =/ pdv So equation (3) becomes
—= =+ i
_fE.dA_; | pdv
Applying divergence theorem on left hand side of above equation we have
J(VE)av== [pav
J(VE)aV -= [pdv=o
£ -

JI(V.E)-£1dyv=0

£
ﬁ'ﬁ)_ 0 =0

- £
(EE) T o

WY
’ '\\l'\s\\'

he magnitude of t ield at any point is directly proportional

o
to the strength of th%w?é%t and inversely proportional to the distance

of the point from the straight conductors is called Ampere*s law.

Maxwells fourth equation



- —3
_.r E.dA=0  eoeeeeecevens (4)
Itis the integral form of Maxwell’s second equation.

Applying divergence theorem

S(V.B)dv=0

This implies that:

V.E =0

Itis called differential form of Maxwell’'s second equation.

QUESTION 10: Derive the Illrd and 1Vth Maxwell’s equations?

ANSWER: According to Faraday®s law of electromagnetic induction

Since emfis related to electric field by the relation

e = fE.dA

Also @, =] E}ﬁ

Putthese values in eguation (5) we hawve

fE.dA=—N [E.dA [ E.aA

For N=1 ,we have

SJEdA=-Z[F.dA ... (6)

Itis the integral form of Maxwell s 3™ equation.

Applying Stokes Theorem on LLH.S of equation (&) we have
— — - — —

J(V =< E)ad == [B.dA

F(F = Byad+2 B @d=o

(F > E)+ g =0

— — a5
(¥ =< E)= "1




he magnitude of the magnetic field at any point is directly proportional
to the strength of the current and inversely proportional to the distance

of the point from the straight conductors is called Ampere*s law.

Maxwells fourth equation

— —
IB.ds=pgi wvereeenne (7)
Itis the integral form of Maxwell's4 th equation.

The value of current density

i=[j.dA

Mow the equation (7) Become

[ B.ds=po[].dA

Applying Stoke’s theorem on L.H.S of above equation, we have
J(Fx B)dA =p, [}.dA

JI(7 x B)dA — pofl. dA =0

{Exﬁj=mf

QUESTION 11: What is energy density of electromagnetic

waves?

ANSWER: Energy Density is defined as the total amount of energy
in a system per unit volume. For example, the number of calories per

gram of food. Foodstuffs that has low energy density provide less



energy per gram of food which means that you can eat more of them

since there are fewer calories. It is denoted by letter U.
Magnetic and electric fields can also store energy.

In the case of the electric field or capacitor, the energy density formula
IS given by

1
u=_GE?
2

E = E is the electric field €0 = permittivity of free space. The energy
density formula in case of magnetic field or induetor is given by,

B =Magnetic fieldqi0 =permeabi|ity,{of‘frée space

Regarding electromagnetic*'wéves, both magnetic and electric field are
equally involved in contributing to energy density. Therefore, the
formula of energy density is the sum of the energy density of the

electric and magnetic field.
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the value of Ll e here
Find 1% ' gatively chorged SPUETE i g e B
uniformily %€ 2 it g R S Refra A6 S
qm ? L
U@ﬂ P-’.D.

£l 3




UNIT

A7 “" What do you mean by 'nlgn‘ "' /w]“_ 1)

(b)

(a)

(b)

(®)

(a)

(b)

Biot-Savart’s law, “lic veeior potential ? With the help of this, derive
TN §ien v } ypy w
i ) mﬁ?MméM-Mﬁmqm

Compute angular frequenc
. ' y | 1 i
Uniform magnetic field. of g Moving charge in perpendicular direction to the

Using the relation T“‘ =(V x K'.‘); ¢slablish the relation

W B=p H+m

() p=p.+y P
Tm= (@ ﬁ’mmmaﬁqdﬁﬁ%ﬁﬁn:

() B=u (H+M)

() p=p.(1+ %)

Magnetic susceptibility of Paramagnetic substance at -253 °C sy =75« 10%
then calculate the value at =173 s temp. 2

el srggaia wend & for o5 °C R ge@hia sgfar ;< 75 x 10~2, - 173 <C
W g=E vy &1 7 7 Hfrg |

UNIT- IV /@i - 1V
Describing Physical Laws related to clectromagnetism. Obtain differential form of

Maxwell's equations. 4
ﬁga-gwméﬁﬁaﬂﬁaﬁuﬁmmmgqﬁm%m#r
HTHd Y § IR $iforo | https://www.pdusuonline.com
Explain Displacement current. 2
forearam vt Y e $ifim |

OR/¥Ya1
Prove that in Electromagnetic waves electric vector E ang magnetic vector B are .

in same phase but in wave propagation they lic mutually perpendicular plans.
fig #fo s .9, 70 ¥ faga sRw E @ 3.8k SR
Svaraq @ d a0 §9O FRd|

What is Poynting Vector ? Write its value.

qrifi afen &1 € & 7 ¥ e fefla |

———e ————
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PHYSICS
SeconD Paper
(Electromagnetism)
Time Allowed: Three Hours Maximum Marks: 33
. Answer All questions.
) 0w g AR |

Write your roll number on question paper before start writing answers of questions.
uel & O e A gl v o3 R Aa T smv Rl )

Answer the following questions. The answer to each question should not
exceed half a page. 14%x6=9
Freafiia wedll 3 ser AR | wdw v o1 g 9 9 QA IR TE
g afdd :

(a) State Gauss's Law and Deduce its equation in the differential form. 1%
R @ FEn B IR TP JABA T N D GG B D
gra A |

(b) Assuming the electron being an uniformly charged sphere. Calculate the
classical radius of an clectron. 1%
AT B FaRfia MR @ w9 TR gdee A Prasig Bom
@ T B |

(¢) Derive Laplace’s and Poisson's cquations starting from the differential
form of Gauss's Law. 1%

e B Fraw B aea w9 o1 Ied B gY e aul @l @
iy wa Ao |

(d) What is the significance of ncgative sign in the relation dU = ~qoEdr 21%
WY dU=-qoEdr ¥ Womerw fre o1 v www 87






Mkﬂwnhﬁmwwmdw&alawﬁligywwﬂmﬁ

C lausius Mossotti relation. - : 1%

gz:qﬁlvﬁmmﬂ“ﬁ.'“mm FeRaE—aEd 4 B
' .

8] Define Bohr magneton. Find its value.
2 g DRA | F9S 9T AR |

(e)

N WA

2. (a) thethnm»ecurl of & conservative field is zero 3
vz PR Py e &3 o Tl WA T g B

3

" (b) Show that FxE=0
Where E is Intensity of Electric field.
m ﬁm ﬁ? 6!@:0
ol § g &5 @ dwan B
OR / 3rr1
Prove the Identity:
vxVxE=V(VE)-V'E
i.e. cur curl E=grad div E-V’E
VxVxE=Y(VE)-V'E
sufey curl curl E grad div E-V2E
3. (a) Prove that the magnitude of the clectric field of a charge moving with

constant velocity is:- 3
R Bfr 5 A 4 & T e @ Rga &3 @1 9 B &

Where the symbols have their usual meanings.
(ol wddl @ arn el @)
(b) An electric field produced by stationary charge in a system S is given by:
E=(4i+5] +9k)V/cm
. Deduce the fici. in a frame S' moving with veloci
T ty 0.6 C along com-



UNIT-11 /5o - 11
3. (a) Findthe expression for Resolving Power of a plane Transmission Grating.2

OR / 3
In double slit Fraunhoffer Diffraction pattem discuss the cffct of: bt ety
(i)  Width of slit
(i) Gap between slit .
(iil) Wavelength of light
Rrunfdz @ wremier Rads whrey wR:
(i) Y fom & e
(i) YenfdRd & A w1 SRS G
(iii) nmamuimmmmam?ﬂf&m :
UNIT -1/ goré - 111

4. (a) Write the applications of Holography. 2
A & s iR |
(b) Explain the analysis of plane, circularly and clliptically polarised light.
1%+1%+1
WA, qﬂmadgagﬁamﬁﬁtamm‘tmsm
g OR / 3y
Explain the construction and working of Ruby Laser. 242

Wl AW A T ¢4 SriRR B wwsnsd
UNIT-IV /531§ - IV
5. (a) Analyse square wave using Fourier Theorem. 3

BRE Wi @ T & fer ool @ R S|

(b) Prove that the velocity of longitudinal wave in a solid rod depend upon
the Young's Modulus and density of material, 2%+
Rig # R Rl dva v § el avn @1 a7 s el @
YRYA TI® W@ wie g) Pl o B

OR /&y

Derive an expression for the velocity of longitudinal wave in gas and
explain Laplace correction, 2+1
el 3 argded Rl B I @ wiow v ORA g A G A
Rden R |



S oW ST fer aRv A = g &3 A

E=(41+5]+9%)V/cm

x-3E B 3RW 0.6 C A1 § 7R By S fga &5 B W= H O
B | s g

OR / 3w

Find electric field due to dipole at a point (7,8) . Show that electric field
decreases on going from axial to equatiorial position, /

et gda Rg (7,0) W Ry 3 arv Rga &3 2 dwar A
mumﬁhtmaﬁmm*mamm

# e 1 7 g )
4. (a) The electric field intensity between the plates of a parallel plate capaci-

tor without dielectric is E, . A sphere of diclectric k is placed between
the plates. If p isﬂtedensi(yofpolariulionofﬂlcspha'e.dlowthatl(
is expressed as: 3
m@z“ﬂaﬂ@ﬁ%hmﬁm#ﬁquhﬂ
faran B, 81 v Mren R gadgais k 2, 9 @2 @ @ v s
Bl R M B gav @1 wa § 8, @ Riz AR

- ;[ W
P=3¢g,| —
€°(k+2JE°

(b) A dielectric sphere is placed in a uniform electric field. If the sphere is
T;‘l.?;ngdd pol::ralz';d l:t.:d mt:e field inside it is just half the externally
a i dielectric constant
e ric of the sphere. Also ﬂn;l
Wmmamwmﬁguhﬁmmtlmmw
mgﬁu_!mm&mﬂamaﬁﬁahmwtmmﬂ
$mamm|ﬂq«mmmmmaﬁmn

OR / srn
Derive the relation D=e, E+P where the symbols have usual
meaning, 3
Rig ® Dae, E+P el i B wmey s 8

5. (a) Using Biot - Savart's o
b - "W"‘Wlhﬂdvaxenccomwiclmm;
m—mmmnmmmmwﬂ,m ”
ST O g # s S
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PHYSICS
rtuonline.com  Sgconn Paren
(Electromaguetism)
Time Allowed : Three Hours Maximum Marks :33

Answer the following questions. The answer to cach question should not
exceed half a page.

Freafafua vl @ 3ot fs vl yed &1 wa sl 9o A sfas 36 B

U rtuonline.com 1 Yax6=9
(a) Show that the Gauss law can be derived from Coulomb's law,
wiidia WM 1 w@in % fram A o w1 Fem apes fea o aem #
(b) Three charges 2g, ~¢ and ~¢ arc arranged on the vertices of an
* equilateral trinngle. Find the dipole moment of the combination.
wh wvarg fage @ @ il v @ smde 29, ¢ 9 ¢ wom#
4 darn & fgya ampd Wl
{c) Explain free and bound charges.
W A I AE F o whEdl
(d) Explain the Amperc's circuital law.
W 1 wftevir e w )
() If §(x,y.2z)=x* + y* +2 then find out grad ¢ at the point (1,2,3).

o §(x, )=y 42 TR grad § W WA g (123) W R
Fifag) rtuonline.com

(f) Define orbital gyromagnetic ration and Bohr magneton. Calculate the
value of Bohr magneton,
weirg qoi-wrata oy aw sk A ) ofoafea W) dr dddy
W WA & Mo wifer

2.(a) Define curl of a vector. Derive an expression for the curl of a vector in

cartesian coordinates.
fat wftn & wef %) sfonien St @ wftn @ wd @ =i« wdfg
fuls ® w0 § s Sifad) rtuonline.com 3

(b) Determine the curl and divergence of a vector field given by-

fid wu ufta 4% @ wd 19 st T ¥fa- 3
Ewi(uy)% Jx+y)-k2z Or E:iy+j(x’+y’)+kz(x+y)

3.(a) Find out potential due 1o a uniformly charged spherical shell at any external

(b)

and internal point of u spherical shell,

UHFHIFA STV Melta H ® SR el w2 e g i fad faeg w
fava =1 wm e wfe 3
An electron of 30 BeV cnergy passes near the nucleus of an atom at a
distance of 1¢~7 cm. Calculate the maximum value of the clectric ficld due

to the moving electron at the nucleus at the atom. The rest mass energy of
the electron is 0.5 MeV.

TF 30 BeV I ¥ gwgh fedl wam 2 afus @ o0 @R A gh A
T 1 T@ Tfae ee ® SR yom] ® afvs W= sifiies fage
&% =} morn #) W ¥ fauw xemE sl 0.5MeV 1 3

rtuonline.com Or (¥var) .
Using Laplace equation find the potential differcnce and clectric ficld be-

tween the two parallel plates charged to potentials §, and ¢, .



rtuonline.com
arewE gt w1 ITE S@ g Al ¢, W 6, fava |- srdfma 2
mﬁdtmmimmwmﬁmmmls

UNIT 11 (g€ 1D)
4.(a) Show that the potential ata distance g due to an arbitrary charge distribu-

tion can be expressed as-
=ity W s e Afos smaw faam | R =t ot fem fag U fava

= Erefafas =tws oo o s 8-

1 (__Po P P,
"4:%\4uak*4xek’+m* """"" ) 3
(b) Explain electric polarization,, electric susceptibility and electric displace-
ment vector. ) >
ﬁmw.ﬁ@wﬁmﬂwmmﬂmu 3
** Or (319=n) rtuonline.com

Find the value of atomic polarisability of hydrogen atom by assuming itasa
uniformly negative charged sphere.
Mmmﬂwmmawmmimtuﬁmm
STl AT @ i :
5.(a) Whatdo you understand by magnetic vector potential? Derive Biot-Savart's
law using magnelic vector potential,
wmm'&mwmﬂhwﬁm%m-mm

wea= wifAa) 3
(b) Provethat J = \-;,‘ ; . where symbols have their usual meaning.
miﬁﬁﬁ_,_-a,‘:,w?m“mmétl 3
Or (H=E=)

in hydrogen atom the electron is revolving around the nucleus in a circular
orbit of radius 5xj0~'' m. Calculate the orbita! magnetic dipole moment
associated with the electron.

Wmﬂtm#w%mﬂm sy 10! T W PBem ®
mwﬂwmmiawm\wﬁﬁmtqﬁnww
sl #t ToEm FifEA 3

rtuonline.com




