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# Electrical Charge and Field

The physical property of matter that causes it to experience as a force when placed in an electromagnetic field is called charge.

Types of charges.

Positive charge.

Negative charge.

An object. Attends positively charged by losing electrons, while other can obtain negative charge by gaining electrons.

Laws of charges.

1. Opposite charges attract.

2. Similar charges repel.

-Attraction or repulsion is a vector.

-Study of force field and potential when at rest is called 
                                                                        'electrostatics'.

-To know the amount of force we use 'Coulombs law'.

# Properties of charges.

1. Charges always reset on the surface of the charged object.
2. Charges are always added.
3. Charges can never be created, not destroyed - 
                                                          "Conservation of energy".
4. Charge on a body can be expressed as an. Integral multiple of basic 
                                           unit of charge.
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# Coulomb's Law

"Force of attraction or repulsion between two stationary point charges is directly proportional to the product of charge and inversely proportional to the square of the distance between them".
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Charge distribution.

 Line /Linear charge density.

Surface charge density.

Volume charge density.
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# Electric field - (E)

The force that a unit positive charge would experience if placed at that point.

Electric field is force per unit charge.

To get a visual effect, we draw imaginary curves called 'electric field lines'. But the field is real.

Rules
1.  Lines will always come out from positive charge and will terminate at negative charge.

2.  They are continuous.
3.  No lines can cross each other.
4.  The closeness of line tells the strength of electric field.
5.  No lines are present inside the conductor.
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#  Electric field of a line charge.
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#  Electric field over a ring.
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#  Dipole  - Two equal and opposite charges placed very close to each other.
In dipole we analyze - 1. electric field of dipole. 2. Torque in a dipole.

Dipole moment- It measures the strength of electric dipole.

Dipole moment = Charge X Distance from negative to positive charge.

Coulomb meter

Dipole field-

It is the electric field produced by the dipole.

1.  Electric field at Axial point of electric dipole.

1. Axial Point

2. Equatorial Point
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Electric field at Equatorial Point of dipole.
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Electric flux.

It is the bundle of electric field lines.

It is a measure of total number of electric line of forces passing normally through that area.
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# Gauss' Theorem

Total flux through a closed surface is 1/   times the net charge enclosed by the closed surface

This law is true for any closed surface, no matter what its shape or size

Often used for symmetric shape

##  Coulomb's law from Gauss Theorem
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# Electric field due to infinitely long charged wire.

# electric field due to uniformly charged sheet 
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# Dipole in a uniform External field
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# work done on a dipole in a uniform electric field

When an electric dipole is placed in a uniform electric field, it experiences torque and tends to align it in such a way to attend a stable equilibrium.

We assume the dipole is initially perpendicular to the direction of the field and brought to a condition making an angle of Theta.
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# Field due to a uniformly charged thin spherical shell
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Capacitor.

Voltage gets divided.

Charge remain same.

Voltage remains same.

Charge gets divided.
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