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C.M.Dubey Post Graduate College, Bilaspur(C.G.)
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Date 03/03/23

DEPARTMENT OF PHYSICS

NOTICE

We are glad to inform you that a bridge course will be conducted in

Classical Electromagnetism for M.Sc.-II Semester Students which is scheduled

from 10.03.2023 to 10.04.2023. It is mandatory for all students to attend the

mentioned Bridge Course as per the given schedule.

NAME OF TEACHER MODULE COVERED
SUDHEER DUBEY MODULE-I
DR. VINIT NAYAR MODULE-II
SUDHEER DUBEY MODULE-IIT
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BRIDGE COURSE
ON

CLASSICAL ELECTROMAGNETISM
Academic Year 2022-23

1
|
!
Class: M.Sc. Physics
Semester-I1

Held during
10.03.2023 to 10.04.2023

Organized by,

DEPARTMENT OF PHYSICS
C.M.DUBEY POST GRADUATE COLLEGE, BILASPUR (C.G.)




Objective:

We are offering this course on Classical Electromagnetism for
students of M.Sc. Physics -II Semester. The motive of this
course is to guide students about the prerequisite knowledge
of Electrodynamics (Paper-III in the curriculum of Semester-
I1). So, for better understanding the subject Electrodynamics,
this bridge course which includes Vector calculus,
Electrostatics and Magnetostatics will surely be helptul.

TITLE OF THE MODULES

MODULES LECTURE REQUIRED
1. Vector Calculus 10
II. Electrostatics 10
ITI. Magnetostatics 10

C.M. Dubey P.G. College
Bilaspur (C.G.)

physics@cmdpgcollege.ac.in




SYLLABUS

Module-1: Vector Calculus

Scalar and vector fields, differentiation of vector; Line integral; Surface integral of a

vector field; Volume integral; Co-ordinates systems line, surface and volume
elements: Relation between Cartesian and spherical Polar coordinates and Cylindrical
polar coordinates.

Divergence of vector field; Gauss divergence theorem; Gradient of a scalar
field; Green Theorem; Curl of a vector function; Stoke’s Theorem; Laplacian
operator.

Module-II: Electrostatics

Discrete charge distribution, Continuous charge distribution; Electric ficld lines;
Gauss’s law. Electric potential and potential energy, Relation between E and V, Curl
of E. Poisson’s and Laplace’s Equations and its solutions. Dielectrics and
Polarization: polar and non-polar molecules; Polarization P in a dielectric material;
Bound and Free charges; Relation between Bound charge density and Polarization;
Bound surface charge; Displacement field; Gauss’s law in terms of D

Module-ITI: Magnetostatics

Equation of continuity; Force on moving charge in magnetic field, Motion of charge
particle in magnetic field; work done by the force; Lorentz force; Definition and unit
of magnetic field B; Torque on current loop in a magnetic ficld; Magnetic dipole
moment; Biot-Savart law; Ampere’s law; Differential equation of Magnetostatics:
Magnetization in magnetic materials.

References

1. INTRODUCTION TO ELECTRODYNAMICS: DAVID J. GRIFFITHS
2. CLASSICAL ELECTROMAGNETISM: H C VERMA

H. C. Verma Courses on Classical Electromagnetism Video Link:

1. https://www.youtube.com/watch?v=iHsMOSBpJxo&list=PLvyl1 YgaAepLblTIO

U1JFq260S8cZIrl7e
2. https://www.youtube.com/watch?v=xsPGerzkRD4&list=PL3G 1 Ix5SUBfIST4Jtnsv

BrZy7iQPtz6YV0
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Pre-Course Assessment

Department of Physics
C.M.Dubey PG College,Bilaspur (C.G.)
Subject: Pre-Course Examination on Classical Electromagnetism

Date: Venue: Physics Lab-1 (Dept. of physics)

Student Name:

Class: Mobile No.:

Address:

Time: 90min Total Marks: 40
Answer the Following Questions:

1. The value of f_+11 xdx will be:
a. | b. 0 c. 172 d. 1/4

2. The value of [ [* S v d@dr s :
a. ma? b. 2% c.n d 2
2 4 8
3.V operator is :
a. A differential operator c. A differential vector operator
b. A scalar operator d. A Laplacian operator
4. The gradient of a scalar field is :
a. A scalar c. A vector
b. Either a scalar or a vector d. None of these
5. grad(¥.7) is equal to :
af b. 27 c.r/2 d.2(x+y+2)
6. The value of V(}) is:
8 1/r* b.7 c. Zero d. —1/r?
7. The divergence of a vector is:
a. Positive or negative c. Always positive
b. Positive or zero d. Positive or negative or zero
8. If F = (x? — 291 + 2] + 2xzk, then divF is:
a. 2x b. Zero c. 4x d.2x+ 2z
9. If A is a vector field, then:
a. divA is a vector quantity. c. curlA is a scalar quantity.
b. divA is scalar quantity d. curlAis zero.
L Incharge Ipal physics@cmdpgcollege.ac.in
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10.1f vector A = gradg ,then curld is:

a. Zero b. Positive c. Negative d. None of these
I'1.A vector point function A will be irrotational if :

a. V*xA=0 b.VA=0 cV.A=0 dV.(V.A)=0
12.If A and B are irrotational fields, then A * B will be:

a. A rotational field c. Neither solenoidal nor rotational field

b. A solenoidal field d. Both solenoidal and rotational field

13.If # = xi + yj + zk, the correct identity is:
a. divk =3 b. curl? = 3 c.divi=0 d. grad (%) =0
14.The number of electrons in one coulomb charge is:

a. 546 x10%° b.6.25 108 c.1.6x1071° d. 90 = 10!
15.The dielectric constant of air is:

a. 89x10712C2N"'m=2 b.Infinite c. 1 d. None of these
16.E = ﬁ/qo is valid only when:

a. go—0 C. 4o can have any value.

b. qo = infinite d. None of these
17.The force on a charge g placed in a uniform electric field E will be:

a. E/q b. gE c.E d. q/E

18.The acceleration of charged particle in an electric field E will be:
a. d=gq/m b.d=E/m c.d=qE/m d.d=qE
19.The electric field at a point at a distance r from an electric dipole is
proportional to:

a. 1/r b1 o d v
20.Due to a quadrupole , the electric field intensity at a point at distance r is
proportional to:
a 1jfr b. 1/r? c. 1/r3 d.1/r*

21.An electric dipole of dipole moment E in a uniform electric field E
experience a force equal to :

a. p.E b.p*E c. Zero d. Infinite

22.The torque on a dipole of dipole moment  in an electric field E is:

a. p.E b.p*E c.Exp d. Zero
23.The electric potential at a point due to a point charge is:

a. Inversely proportional to the square of distance

b. Directly proportional to the square of distance

c. Inversely proportional to the distance

d. directly proportional to the distance

Incha rinéipal physics@cmdpgcollege.ac.in
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24 .clectron-volt is the unit of :
a. charge b. potential difference c. current d. energy

25.The relationship between the electric field E and the potential difference

Vis:
a. E=-W b E=Vv cE=Vey d.E=V.dr
26.The total electric flux emanating in air from a unit positive charge is:
a. € b. 1/€, c. 1/4mne, d. 4me

27.1f a surface is parallel to the electric field the electric flux linked with it
is:

a. Zero b. Infinite c. Between zero to infinite d. Maximum
28.The differential form of gauss’s theorem is:
a. V+E=p/e, b.V+E=0 c.V.E = p/e, d.§=—g—g

29.The intensity of electric filed while moving from the surface of a uniform
charged non-conducting solid sphere towards its centre:
a. Increase b. Decreases c. Remains same d. Remain zero at all the
points.
30.The electric potential inside a charge conducting sphere is:
a. Proportional to the distance from centre
b. Inversely Proportional to the distance from centre
c. Constant
d. Zero
31.A moving electric charge produces:
a. Electric field and magnetic field ¢. Only the magnetic field

b. Only electric field d. None of these
32.Magnetic field is never produced by:

a. A uniformly moving charge c. An accelerated charge

b. A static charge d. A decelerated charge
33.A charge experiences a magnetic force in a magnetic field only when it is:

a. Stationary o

b. Moving

c. Stationary or moving

d. Moving making an angle with the direction of magnetic field
34.When a charged particle travels normal to a magnetic field parallel to it,

will be:

a. Speed of particle c¢. Magnitude of force on particle

b. Kinetic energy of particle d. Path of motion of particle
35.The expression for Torentz force is:

a. F=q(#+B) b.F=q@+E) cF=q@Bx*v) dF=qE
36.The unit of magnetic field Bis:

a. Weber b. Weber/metre’ c¢. Weber/metre  d. Weber/meter®

physics@cmdpgcollege.ac.in
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37.The other name of Bio-Savart’s law is:

a. Ampere’s rule b. Lorentz’s rule c. Faraday’s rule d. Laplace’s rule
38.The unit of absolute permeability is:

a. Henry/metre b. Gauss/metre c. Ampere/metre  d. Curie/metre
39.When the current flowing in a circuit coil is doubled and the number of

turns in it is halved, the magnetic field at its centre will become:

a. Double b. Half c. Same d. Four times
40.A uniform magnetic field produced:

a. By a straight current carrying wire

b. At the centre of a circular loop when current flows in it

c. At the axis of circular loop when current flows in it

d. Inside a solenoid when current flows in it.

Answer Sheet for Pre-Course Assessment
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Classroom Teaching
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Assignment in Course

Answer the following questions: 4x5=20
1. IfA =31 + j + 2k, then find out
a. Magnitude of A
b. Direction cosine of A
c. Projection of A in xz — plane
d. Unit vector in direction of A
2. If the magnitude of two non-parallel vector @ and b is equal, then prove
that (@ + b) and (& — b) are mutually perpendicular.
3. If an object move from point (1, —1,2) to (4,3,10) meter due to the Force
F=3i- 4§ + 9k N. Calculate the work done by the force.
4. Given A =i+ 2j — 3k and B = —2i + 3 — 5k. Find out-
a. A * B in the direction of unit vector
b. The area dueto A * B.
5. The velocity of rocket is ¥ = 57y + 79, + 97;,,where ¥, v, and 7, are
unit vector in East, North and perpendicular direction respectively
a. Magnitude of horizontal and vertical component of velocity.

b. The change in angle in the direction of motion of rocket when we
double the horizontal component of velocity.
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Post-Course Assessment

Department of Physics
C.M.Dubey PG College,Bilaspur (C.G.)
Subject: Post-Course Examination on Classical Electromagnetism

Date: Venue:  Physics Lab-1 (Dept. of physics)

Student Name:

Class: Mobile No.:

Address:

Answer the Following Questions:

Time: 90min Total Marks: 80

SECTION-A

A. Fill in the blanks. (1x40=40)
1. Light is an electromagnetic radiation which is a combination of and field.
2. Unit of electric field is (in SI unit).
3. Unit of charge is (in ST unit).

4. The number of electrons in 1 Coulomb charge is

5. Force between two-point charges is calculated by law.

6. The value of permittivity (&,) of vacuum is

7. The relation between electric potential ¥ and electric field E is given by

8. The curl of the gradient of any scalar function is identically

9. The integral form of Gauss’s law can be written as

10. Conductor have a large number of electrons that can move almost freely inside the conductor but cannot

come out on their own. These are called electrons.

11. The dipole moment per unit volume is called

12. Ohm’s law for current in a metallic conductor in terms of current density and electric field

is

13. The SI unit of current density J is A

L Incharge physics@cmdpgcollege.ac.in
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14. The reciprocal of electrical conductivity is called
15. The dielectric constant of air is

16. The unit of magnetic ficld Bis___ ___(in SI units)
17. The value of T' =

18. Magnetic field is phenomenon.

19. Lorentz force for magnetic field if Fyqq =

20. The magnetic field does not change the of a particle.

21. The magnetic field does change the of a particle.

22. The torque on the current carrying loop is given by =

23. The quantity IA is called

24. A magnetic dipole placed in a magnetic field experiences a torque 7 =

25. For evaluating the magnetic field for a given current distribution in magnetostatic situation we use

law.

26. If a loop having electric current I placed in a uniform magnetic field B then the force on this loop due to the

magnetic field will be

27. The magnetic field due to a straight wire segment is at all the line of the segment.

28. For what kind of current distribution is produced can produce given magnetic field B we use
law.

29. The normal component of B is across any surface.

30. The condition V.A =0 is called the gauge and is invariably used for

situations.

31. The vector potential A and the magnetic field B are related to each other as

32. A changing magnetic field produces an electric field called

33. The ST unit of mutual inductance M and self-inductance L is

34. Magnetic field is

35. A changing electric field acts as a source of a __.

phenomena.

N/

Inchar

“ Bilaspur (C.G))

nc(pal physics@cmdpgcollege.ac.in
e




36. The equation V * B = 0 is remains unchanged even if

fields are present.

37. Electromagnetic waves are waves of and fields.
38. k gives the of propagation of a wave,
39. Accelerated charge particle produces » ST ___waves.
40. The angle between electric field and magnetic field in electromagnetic wave is
B. Write True or False: (1x10=10)

N~

charge distribution with the help of Dirac-Delta functions.

3. Coulomb’s law is valid for electrostatics conditions, in which the charges are assumed.
to be at rest for a long time.

4. Ifyou have electric field E; E, and E; (vector’s field) then for total electric field
Ezotar due to E{E, and E; obeys vector addition rules.

5. The tangential component of the electric field in an electrostatic situation across
any given surface is discrete.

6. The monopole moment of a charge distribution does not represent total charge.

7. Dielectrics are materials in which almost all electrons are bounded to the atoms.

8. Gauss’s divergence theorem connects with volume integration and surface integration.

9. If A = grad ¢ then Curl A will be An irrotational vector.

10. The gradient of a scalar field ¢ is a scalar quantity.

SECTION-B

Charge cannot be created or destroyed, but charge particles can be created or destroyed.
Line charge distribution and surface charge distribution can be written as using volume.

JO UL

g

Answer the following questions: (3x10=30)

1. What is the difference between electric field and electric field lines?

2. What do you mean by point charge?

Incharge ipal
C.M. Dubey P.&. College
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3. What do you mean by steady current?




8. What do you understand if divergence of a vector field is given as positive, negative and zero.

9. Comment of the divergence on the clectric and magnetic field.
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104047202 patelpriya 76 100 PRIVA PATE 934025055 Eleciric Newtor Coulon 6,26+ 1 Coulorn 8.86«1 E= . gr. Zoto  Integra Frae  Polarlz Vector Ampen Rasiate 10006 Tasta 1074 Relatiy FralVs S
107047202 ratulrati 51/ 80 Rahul Ratiy BI10534066 osciltal volte pe coulom 0 = 10 Coulon B.864 tE=~trc2or0 k= Y Froo  Polariz cument A2 Ressts 1 006 Tosla 10,000 magee Foof « Thw

107047202 rajnipatol 78 / 80 RAJNI PATT 0300330807 Electric Vim  Coulon 0.25°1( Coulan 0,051t E=-gra 0 Closn | free  polariz J= Sigr A2 Electric 1 Mowice 1074 relatviegv'B  Spr
10047202 roshuross 56 / 80 ROSHNI B 7087326100 Elactric Volt v Coulon 26°10% Coulon  BBB E= grac Zero  the nef Froo  Polaris J = Sig Am*2 Elsetric 1 NAm 1074  retatve qv'B  spe
100047202 sandhyak 74 / 80 SANDKYA | 7380099121 Electdc NG C© 0.0'10' Coudon B85V E= «gre Zoro Integen Fren  Polariz J = sigr A/m*2  Ressty 1 Tests 10000 Relathy Fwofv’l Kin
10/04/202 gaiiipadl 76 / 60 SHILPA GU 0263700487 olcirio volt pe| Coulor 6.25°1{ Coulon 0.85°1( Ex-grav zoro ~ Integra tree  polariss J » sigy A2 sfectic 1 Waber 10 relatin /" 4p8
10/047202 gamrtin2, 41 / 80 SMRITI GU 7480100546 Eloctric Nowtor Coulon 610 11 Coulan 1.5°10° E=Fat 0 E.dAsg 7')0": Ampoc Reosistz 1.0005 Newsor 10000c Magoe FegE « Er
10/047202 somnathe 46 / 80 SOMNATH 0261711072 Electric Vim  COLO8.25" 1t Coulon 8 854 1 E=-grn 0 free  Potaniz J=Sign N2 Elmcinic 1 NAm 104 Retativ qv'B  Spe

10/04/202 sy266033 47 /80 SONU YAD, 7441145571 Oscillat V/M  Coulon 8°10*1 Coulon 8.854* -dvide  Zero  §E.dS= Insulat Polariz E= row AM*2 Electnic 1.0009 T(Tasiz 2n Blecwic FHLIM Vet
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Energy Directic t=N1 ? T=m=b Biot-sa Zero  Circula Bio sav Eloctric Soleno the vac Electro Henry Mediat Magne 7 Electric Electio 21 TRUE FALSE TRUE TRUE TRUE TRt

total ch motion NiABsil 0 mu* B Biot-Simu * B uniforr gauss 0 0 magne' induce: H physice magne sleady electric directio slectre: 80 deg TRUE TRUE TRUE TRUE FALSE TRI
Kinetic Velocih NIABsi Magne MB sin Ampen F=iiBsi Zero  Biot SaZero  Coulon B= curl Electro Henry(! Retativ Magne Time v: Electric Consta Electro 90 deg TRUE TRUE TRUE FALSE FALSE FAL
Speed Velocih NIABsk Magne MBsin ' Amper [IB sin( Same Biotsa Zero  Lorent: B=curl Electro Henry Magne Magne Time v: Electric Consta Electro 90 deg TRUE FALSE TRLUE FALSE FALSE FAL
velocity velocily 7= IAB magne 7 = i = Biol-Sizero  uniform Ampen conting coulom B = ¥, electrai Henry - Relativ magne mediun electric directio Electro 90 deg TRUE TRUE TRUE TRUE FALSE FAL
Poles Directic Solena . Flux  Gauss . " Fartua. ero Vu CurvrrWlbqurlrv Tmrhhwm Mag-n 1som.s£ TRUE TRUE TRUE FALSE FAL
w‘&wi;t-ln}mn‘mn‘bbsh: 0 Oampmmruwmapmcmd dmhmry mmmmndmmmm TRuE TRUE TRUE FALSE FALSE FAL
speed diectio JA'V) Magne u'V.  Biosav. 0 O Amper Confink Magne curl ve: Electro Henry - Relativ Magne time va Electric Direct sloctor w2 TRUE TRUE TRUE FALSE FALSE FAL
Speed Veloci) NIAB  Magne uBl  Bio-saZero  Zero  Ampen Conline Coulon Curl A= Induce: Henry Relativ Magne Time v: Electric directic Electro 90°  TRUE TRUE TRUE FALSE FALSE FAL
The ve Directict= N | 2WheniNa Na Na Na Na Na Them:eleciroihenry | magne magne Na Na  Propagelectoe2n.  FALSE FALSE TRUE FALSE TRUE FAL
Spaed directio IA'B  magneu'B  Blosavzero zero  Ampen Conlint Magnae CurlA= Electro Henry relativis magne time- vi electric Direct Electro M2  TRUE TRUE TRUE FALSE FALSE FAL
spoed direclio IA'B MAGNIU'B  BloSmzero  ampers continu megno curl A= Induces Herny  relativit magne time va magne direclic electrr 90 TRUE TRUE TRUE FALSE FALSE FAL
Kinetic Directic Torque Magne Torque Bio savZero  ZerD W(GWWBMMM(MMMMMMMMW TRUE FALSE TRUE TR!.EFM&FN.
speed directis NIAB simagns' m21B s faradsy 2efo | Consta Ampen porpen Xyz  Gurl A% Induce Henry . relativi magne electrc slectric directio slectox 90 TRUE TRUE TRUE FALSE FALSE FAL
Energy Energy Uniforn . A 5 . Electro . Magne Charge Electric Electric . Elactro Perpen TRUE TRUE TRUE FALSE TRUE TRI
Speed Detecti IA'B WTmMM M mmmmm-mm Reattiv. Magne Time vi Electric Directic Electro 90 TRUE TRUE TRUE FALSE FALSE FAL
Velocit Indepe Torque Physic: Non un Bio-Sa: Zero  B=meu Bio- Sz Contint Lorenz Magne Electro Henry | Magne Amper The M: Electric K=2n/( Elscro 20 TRUE TRUE FALSE TRUE TRUE FAL
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TRUE TRUE FALSE TRUE FALSE FALSE M.bAmAms-mawmuAmuummaggvg-[wo
FALSE TRUE TRUE TRUE TRUE FALSE Electric when il When temf=-d If we di Magne: Electro ! the vé dverge dvi=0
FALSE FALSE TRUE TRUE TRUE FALSE Electic A point A cons e=-d(pl Yes. It | Magne Electro If tha w The dn 1) div. D=rho
FALSE FALSE TRUE TRUE TRUE FALSE Electric Point ¢ Steady Emi, ¢ 1 is b It doals Electro If the v Diverge Div E= tha
FALSE FALSE TRUE TRUE TRUE FALSE A regio An elec An elec 7xE = - AMPart Magne electiolf vecto 9verge TE = p/t
FALSE FALSE FALSE TRUE TRUE TRUE An elec an olac A cons Diverge Amphe Magne An are: . This dh

'FALSE FALSE TRUE TRUE FALSE FALSE apont _ thoindi Ampor magne an aloc Divol 1.the 0 1. Div Of E= charges deasity’ parmiivly of space.
FALSE FALSE TRUE TRUE FALSE FALSE 1. El6c occup which co = - d Y88 Il it magne electro If o d Diverge 1. Divergence. D = row

FALSE FALSE TRUE TRUE TRUE FALSE Electric Those A cons ex d fl Il is nec Magne An elec i the d Divergy 1, Del D= Ro, 2.del B=0 3 Del <E=

TRUE FALSE TRUE TRUE FALSE TRUE The ele an elec A cons emf = - Bacaus Magne Electro If the w The dh | . d -A=gk0

FALSE FALSE TRUE TRUE FALSE FALSE Electic An elac A cons o= - i Accord Magne' Electro If the v The di 1. divergence. D= tow

FALSE FALSE TRUE TRUE TRUE FALSE posiivcsinglo § Typo ¢ E=didg Ampar Magne Anarei  Magne Electric and magnetic flaid

FALSE FALSE TRUE TRUE TRUE FALSE Electic A paint A cons The I ATIPert Magno EMF fa I tho v Oiverge Thera are four Maxwell squation In electrodynamics

FALSE FALSE TRUE TRUE TRUE FALSE Electiic An aloc Steady o= - d( Yos. I |In Mag Eloctro It tho m The dh 1) dv. 0=p

TRUE TRUE TRUE TRUE TRUE TRUE A unit<An elecA cons . To satit Megne Eloectio . . . l
FALSE FALSE TRUE TRUE TRUE FALSE . y .
TRUE FALSE FALSE TRUE FALSE TRUE TM“M*(AMMMIMNW)MNV\MI 'EdAvqi0.
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