
ELECTROMAGNETISM (Part B)

Lecture 1



Electromagnetism→ study of behaviour
electric changes & currents



10J Electromagnetism : introduction 4

overview

Electromagnetism→ study of behaviour
electric changes & currents

thank : EM phenomena are described

by a set of PODE 's (Maxwell equations )



Basic objects :
.

I changed particles lssuvus)

• EM fields ( interactions ! )



I charged particles

* the electric change is an intrinsic property
of elementary particles
-



* chowyisdiswete-s.tk charges of all known
particles are integrating of aban#it

9=1.6 × 10+9 Coulombs

where : electron has change -q and the

proton has charge c- q

A neutral object has two charge leila the
-

neutrons in the nucleus of an atom)



* Iwate : in an isolated region
V of space ,

the total amount of charge is an served



Mathematically
-

:

pointing : finite non - two charge q localized
at a point .

One can have a diswetedistn of N point
changes with changes qj ,

i =L , - , N ,

in a region V of space .

The totatohowge 0 in this region V is

D= II gi



Mathematician:

represent charge by a real function

pit , Xiy ,a) =p It , F) change divinity
with the property that the toQ

in a region V of space is

Q= fu pdV= fv pdxdydz



There are other idealizations :

* changes on a surface ie a 2 dim regions
change surface density JC4X ,g)
Total charge on S : Q = Gods

* one dimensional distribution of charge along
a curve 6

charge line density 1 = change our unit length
→

Total charge : Q = fee Adl ¥
6



Currents . materials ( such as romdudovs )
hmm

.

can carry currents ie changed particles in motion

Given a collection of N point changes

qi lit , - . ,N) in motion with velocities ¥

wedgie the corresponding electric current
n
-

=
→

as L fi Vi
j = 1

We introduce a mvrmtdmn
→ →

J It ,my, a)
= Itt , r )

→

s.li
.

the total electric current in a region V is Su JDV



Recall

Basic objects :

I changed particles i

2 EM fields



2 The electric d. magnetic fields I & I
¥ oh I are vector valued functions of It , F)

idea : a distribution of charge generates E 413
•We known the electromagnetic fields are there by the

t.org exerted on a testpowe with charge of
moving with velocity T

'

Lorentz bra
I = q II + Ints ) law



I = q IF + Ints )
b : in practice one can use this fora law

to measure E a ⑤ by measuring the
force on the test particle

E n Like on the particle row unit charge

is no magnetic on the particle new unit current

knits :

[IT = Newton (Gae LB7 = Tesla = Newtonsecaue.int
Amoy :oomidw the analogy with the gravitational field
F- = my - gravitational force on a test particle of mass in

in the gravitational field of µ



Recall

Basic objects :

I changed particles i

2 EM fields ,

The changes gmwatoltuh.es ) EM fields

There are three basic excimer principles



A Coulomb law : a stationary point
change grmrats an electric field E
at all points F in space

⑤ Biot - savant law : magnetic field
at a point P in space gmwated by
a charge moving with velocity T

'

( a static change gnuratb no ⑤ )



c. Principle of superposition : given a
number N of change a current
distributions

,
the resultant electric

and magnetic fields E' 4 ts is the

linear sum of the fields that each

distribution generates :
E :-[ Ei B' = Ii

Chapters 1 42 : Electrostatics
Chaplin 3 : Magnetostatics



We can pass from osulomb R Biot -Savant

laws to Maxwell cqs which are PDES

relating E 413 to the charge a anvvmt
dmritiis p b F the auras ) . ( Chapter 4)

D. E = ¥ p T - ⑤ = 0

ONE -¥I=o this f¥=MoI

Maxwell eqs together with Lorentz Force law

form the basis of modern EM
-

(verified experimentally to almost incredible accuracy)



In this csuvn we will also discuss :

. electromagnetic waves ( then exist even
chapters when there are m sources)

• TY6 (radiation)

chapter 6 . electromagnetism & special relativity
↳ Era is compatible with ipecial
relativity ( Lorentz transformations )


