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31. Static Electricity

Static electricity is the electricity that stays still in

an object and is produced when an object is
rubbed with another object. If one object is charged
positive (+), the other is charged negative (-).

The electric charge on a glass rod rubbed with silk
cloth was defined as positive, and the electric charge
on an ebonite rod rubbed with fur was defined as
negative, and so on.

Electric force is the force between electric charges.
Each electric charge repels the same charge and
attracts the opposite.

To possess electricity is called “electrification” or
“to be charged”.

The electricity or its quantity on the charged
objects is called electric charge or quantity of
electricity.

The unit of quantity of electricity is Coulomb (C).
One coulomb is equal to the charge passing per second
by an electric current of one ampere. 1C=1A-1s

Electrons in all materials are light particles with
negative charge. The electric phenomena are caused
by the movement of electrons.

Conductors allow electricity to pass through them
well. Metals are generally good conductors. The metal
atoms give some electrons (free electrons) and are
joined in metallic bonding.

Insulators such as woods, stones, and rubber
inhibit electricity to flow. All electrons in the atoms
cannot be removed from atoms easily.

Semiconductors, such as Silicon (Si), and
Germanium (Ge), have conductivity between that of
conductors and insulators. They are near the border of
metallic elements and nonmetallic elements in the
periodic table. They are used as electronic parts
because their conductivity changes according to
factors such as temperature and light.
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32. Electric Current

The electric current intensity is the amount of
charge that passes through a conductor’s cross section
at any point per second. The current intensity 1 [A] is
defined as

Q

| = T unit: (A)

where Q[C] is the amount of charge during the

time interval 7 [s].

Ohm’s law tells us that there is a proportional
relationship between the applied voltageV and the
electric current | .

V =Rl
where R, the constant of proportionality, is the
electric resistance. The unit of resistance is ohm (Q).

The electric resistance R [QY] is directly
proportional to the length L [m] of the object and
inversely proportional to the cross-sectional area
S [m?.

L
R= p§
where p [Q-m], the constant of proportionality, is
called the resistivity.

As for resistors in series, all the currents through
each resistor is the same, and the total voltage is the
sum of the voltages across each resistor.

Total voltage: V =V, +V, +V,
Total resistance: R=R, +R, +R,

As for resistors in parallel, all the voltages for each
resistor is the same, and the total current through all
resistors is the sum of the currents through each
resistor.

Total current: I =1, +1,+1,
1 1

1
=—4+—+—
Rl

Reciprocal of total resistance:
R, R,
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33. Electric Power and Electric Energy

When the voltage is applied to the resistance wires,
free electrons move and collide with metal atoms. The
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thermal motion of atoms becomes more violent and
metal wires generate heat (Joule heat).

The generated heat for t[s] when the applied
voltage is V [V] and the currentis I [A]is

Q=Vit (Joule’s Law)

Electric power is the work done by the electric
current per second (Power of electric current) or
power consumption by an electric appliance.

When the voltage is V [V], and the currentis I[A],

the electric power P is
2

P=V] =RI? = \% unit: (W)

(derived using Ohm’s law V =RI )

Electric energy is the energy supplied by the
battery. The electric energy supplied by the power
P [W] for t[s]is

Q=Pt unit: (W-s)=(J)

In daily life, we use the unit kilowatt-hour for
electric energy. It is the electric energy consumed
by the power of 1kW per hour, that is (LkWh=3.6 x
10%) .



