second stage Electromagnetic waves

Gauss L aw :-

- The total electric flux through any closed surface is
proportional to the total electric charge inside the
surface.

Point Charge Inside a Spherical Surface:
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- The flux is independent of the radius R of the
sphere.

Point Charge Inside a Non spherical Surface:

- Divide irregular surface into d A elements, compute electric flux for each
(E d A cos ¢) and sum results by integrating.

- Each d A projects onto a spherical surface element — total electric flux

through irregular surface = flux through sphere.
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Point charge outside a closed surface that encloses no charge. If an electric field
line enters the surface at one point it must leave at another.

- Electric field lines can begin or end inside a region of space only when there is a

charge in that region.

General form of Gauss's law:
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Applications of Gauss’s Law:-

1- The Electric Field Due to a Point Charge:-

g=[[E.dd="2 o
80 ~ .
/ Gaussian
, 3 @ surface
E[ﬁ 4 = : \
0 )
" q. \ dA
E(4rr?) =2 ==

£, q E



second stage Electromagnetic waves

2 - A Spherically of radius a Symmetric
Charge

Distribution
2a) r > a ( Gauss outside) 2b) r < a ( Gauss
inside)
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3- The Electric Field Due to a Thin Spherical Shell :-

The electric field outside it is similar For the sphere outside the solid sphere,

» Gaussian surface closed
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4- A Cyvlindrically Symmetric Charge Distribution :-
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5- A Plane of Charge :-
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Conductors in Electrostatic Equilibrium:-

Good electrical conductors contain free charges when they are in the net of their
motion Inside the material is almost zero as a result of its occurrence under the
influence of an external electric field.

A substance is in electrostatic equilibrium and has the following properties:
1-The field strength inside the conductor is zero.
2-Charges settle on the outer surface of an insulated conductor.

3- The surface charge density increases - for the uneven surface - on the pointed
parts, which increases field strength near it,

4-At points outside the surface, the electric field is perpendicular to the surface at
all points The intensity is “E = o/¢” where the surface charge density varies from
point to point other.

When placing a connector within a domain electric current, and new charges are
generated conductive surface (as shown) That is, the surface density of the charge
increases That generates a field that has the opposite direction

for the external field, so that it is The resultant field inside the conductor

equal to zero
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Example :- Charges of ( 5, 9,27,80) micro coulombs were placed inside a
submarine, calculate the net electric flow through the submarine and compare the
number of electric field lines going outside it to the one inside it?
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Since the net flow is a negative value, the number of intake lines entering the
surface of the submarine greater than the number that emerges from the surface .

Example :- A large flat plate, the surface density of charge is 9 uC/m2. find
intensity The electric field above the surface and the magnitude at its center?
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Homework :-

A solid sphere of radius 40.0 cm has a total positive charge of 26.0 p C
uniformly distributed throughout its volume. Calculate the magnitude of the
electric field (a) 0 cm, (b) 10.0 cm, (c) 40.0 cm, and (d) 60.0 cm from the

center of the sphere ?



