4 ELECTRIC CHARGES AND FIELDS #

0 ELECTRIC CHARGE )

Charge is a fundamental
property of matter that
causes electric interaction.

Like charges repel
Q> «Q

[
Unlike charges attract

O+ «9Q

Types :
0 Positive charge
e Negative charge
+ Sl Unit : Coulomb (C)

PROPERTIES

* Quantization of charge : ¢ = ne
n=0,=%1,%2,...
e=16x10"C

Conservation of
charge
where,

« Conservation of charge : Total charge
of an isolated system remains constant. |

@1 + 92 = Grotal

Q1 + g2 + 93 = Geotal

« Additivity of charge : Algebraic sum
of individual charges.

LECTRIC FIELD LINES
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+ Charge - Charge

Dipole

. Never intersect each other.

Density of lines o strength of field.

. Tangent to a line gives direction of field at that point.
. Perpendicular to the surface of a conductor.

. No field lines inside a conductor

(in electrostatic equilibrium).
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Closed surface
(Gaussian surface)
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APPLICATIONS
1. Infinite line charge
2. Infinite plane sheet

3. Spherical shell
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ELECTROSCOPE

Start from positive charge and end at negative charge.
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0 COULOMB'S LAW

PHYSICS
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(i) FRICTION (Rubbing)
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(iii) INDUCTION (No Contact)

S

In medium :
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where, € = Kgg

K = dielectric constant

Like charges repel.

Unlike charges attract.

Induced 1
opposite e Force «x —

r2
charge

(Detection of charge) (Inverse Squars law)

* When a charged body is
connected to the knob,
like charges appear on ’
the leaves and diverge.

* Used to detect the
presence of charge.
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(6 ) ELECTRICDIPOLE.

Electric Field due to Dipole

Acts along the line
joining the charges.

* A system of two equal and opposite

charges separated by a small distance. At axial point (along axis)
-q +q 1 2
Eoxiat = ’g
47[8(] e
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. = At equatorial point
Dipole moment : p = q(2a) (perpendicular to axis)

(from —q to +q)

|p| = ¢ x 2a
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‘ Torque on dipole in

uniform electric ﬂeld

T = pE sinf ’ .

Q IMPORTANT RESULTS —

Inside a conductor | Charged Spherical Shell
(electrostatic equilibrium)
* Inside (r < R):
* E =0 (inside) E=0 y
|
* Ch resides on the surface.
st * Outside (r 2 R) :

« Surface is an equipotential.

§ 4 ) ELECTRIC FIELD (E) o

Due to a point charge q :

E
4mey 1
+q—>

(Radially outward for +q,
radially inward for -q)

PROPERTIES

« Vector quantity.

| Superposition principle is valid.
e Slunit:NC™' (orVm™)

« Field lines start from + charge

and end at - charge.

BT 7 ) ELECTRIC FILUX
|

®=FE.A=FEAcosf

Scalar quantity.
Depends on angle 6.

Positive if field lines come
out of the surface.

Negative if field lines enter
into the surface.

Solid Non-conducting Sphere
(Uniformly Charged)

Uniform Electric Field
between Parallel Plates

Inside (r < R)
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" © EXAM FOCUS

F
E = :l W Coulomb's Law & Superposition - Very Important (V]
q # Field Lines - Conceptual Questions °
d) = 'E'— e
g # Gauss Law - High Weightage e
Ginoi
P = ——:-"5' W Important Results - Must Revise

CONCEPTS, PRACTICE MORE & ACHIEVE SUCCESS

Like charges repel.

Unlike charges attract.
Field lines never intersect.

Electric field is perpendicular
to equipotential surface.
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