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Electric Charge :Electric charge 1s the physical property of
matter that causes it to experience a force when placed 1n an
electromagnetic field.
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There are two types of electric charge: positive and negative
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Properties of an Electric Charge

Charges are additive in nature
A charge is a conserved quantity

Quantization of charge




Methods Of Charging

(1) Charging By friction :
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(2) Charging By electrostatic induction : ¢ $&r)




(3) Charging by conduction: (Ta=T)
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ElectricField: - - & ..

The space in the surrounding of any charge in which its influence can be
experienced by other charge is called electric field.

e Electric field intensity (E) at any point is defined as the electrostatic force acting
per unit positive test charge at that point. Its unit is Newton/coulomb.

[ E:F/q

e Electric field intensity is inversely proportional to the square of the distance r
from the point charge
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Electric potential: ¢ g7 7wa - - e &
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The electric potential at any pointin an electric field is equal to the work done

per unit charge in carrying at least a test charge from infinity to that point. Its

unit is joule/coulomb. /= D
)

Potential difference decides the flow of charge between two points in the

electric field.

e Positive charge always tends to move from higher potential towards lower

otential.
P AN = V=g =V —0

e Inside the closed metallic body, the electric field is zero.
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Electric Potential (ﬁ{{l;—l‘ fasra)
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Electric Flux (TdeT I FelehH)
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Electric current:

e Electric current is the flow of charge with respect to time.
e Electric current=q/t

e An electric current whose direction does not change with time is called direct
current (D.C).

e An electric current whose direction changes with time is called alternating
current (A.C).

¢ In solids- Current flow due to the flow of electrons

In the liquid- Current flow due to the flow of ions as well as

electrons In semiconductors- Current flow due to the flow of electrons and
holes.









Resistance:

e The resistance offered by any material in the flow of current is called as
electrical resistance.

Its S.l unitis ohm and [ML2T-3A-2 ] is its dimension.
o R=PL/A

e L=length of conductor ® A=cross sectional area ® The P= resistivity of the
material



Ohm’s Law

e |t states that if physical conditions of any conductor such as temperature,
pressure etc. remain unchanged then electric current(l) through it is directly
proportional to the potential difference(V) applied across its ends.

C V=IR






Conductance

e Conductance or conductivity is the reciprocal of resistance and the resistivity of
the material respectively.

e |ts Sl unitis mho.




Resistivity

e The resistivity of a material 1s equal to the electrical resistance of 1ts wire unit
length and of the unit area of cross-section.

e Jts unit 1s ohm-meter.

e The resistivity of a material depends on the temperature and nature of the
material.

e It 1s iIndependent of dimensions of the conductor, 1.e. length, area of cross-section.
* The resistivity of metals increases with increase i temperature.

e Resistivity 1s low for metals, more for semiconductors and very high for alloys.
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Combination of Resistances

Resistance can be connected in two ways i.e. in parallel and in series.

(a) Series If resistance R1, R2 and R3 are connected in series their equivalent
resistance is given by

R= R1+R2+R3 In series combination equal current flows through each resistor.
e (b) Parallel If resistance R1, R2 and R3 are connected in parallel then equivalent

resistance is given by.
1/R =1/R1 +1/R2 +1/R3






SUPERCONDOCTORS

A superconductor is a material that can conduct electricity or transport electrons
from one atom to another with no resistance. This means no heat, sound or any
other form of energy would be released from the material when it has reached
"critical temperature" (T,), or the temperature at which the material becomes
superconductive.
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Electric Power

The work done in pushing a charge round an electrical circuit is given by w.d =
Vit

So that power, P =w.d [t = VI

P =V2 /R =12R Here P= Electric Power, V=Voltage, R= Resistance



An electrical bulbis labeled 100W, 240V. Calculate:
a)The current through the filament when the bulb works normally

b)The resistance of the filament used in the bulb.

Solution

| =P/V =100/240 = 0.4167A

R =P/I? =100/ 0.4167



HEATING EFFECT OF CURRENT

When current flows through a conductor, heat energy is generated in the
conductor. The heating effect of an electric current depends on three factors:

The resistance, R of the conductor. A higher resistance produces more heat.

The time, t for which current flows. The longer the time the larger the amount
of heat produced

The amount of current, |. the higher the current the larger the amount of heat
generated.



GALVANOMETER

A galvanometer is converted into an ammeter by connecting a low

resistance in parallel with the galvanometer. This low resistance is called
shunt resistance S.

A galvanometer is converted into a voltmeter by connecting high
resistance Ry, in series with galvanometer
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Electric Cell:

e An electric cell is a device which converts chemical energy into electrical
energy.
e Electric cell is of two types:

(a) Primary cell: cannot be charged. Voltaic, Daniell and Leclanche cells are
primary cells.

(b) Secondary Cell: can be charged again & again. Acid and alkali accumulators
are secondary cells.



Kirchoff’s Law:

Kirchoff current law: states that the net current on a junctionin an
electrical circuit will be zero. It is based on the conservation of charge.

Kirchoff’s Voltage Law: states that the algebraic sum of all
potential difference along a closed loop is Zero. It is based on conservation of
energy.




Electric Fuse

e Used to protect electric appliances from high current.

e Fuse wire made of the alloy of copper, tin and lead.

e The material of fuse wire should be low melting point and high resistance.
e Shunt: It is the wire of very small resistance.

e If we add shunt parallel to a galvanometer, then galvanometer acts like an
ammeter.

Note: If we add high resistance in series with the galvanometer, then
galvanometer acts like a voltmeter.
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Qi. The actual flow of electrons which constitute the current is from:

(a) Negative to positive terminal
(b) Positive to negative terminal
(c) Flow at random

(d) None of the above

Q2. What is the effect of changing the wire in a circuit from a straight thick
wire to a longer (coiled) thick wire?

(a) The bulbs become dimmer

(b) The bulbs become brighter

(c) The bulbs stay at the same level of brightness
(d) none of the above



Q6. Nichrome and copper wires of the same length and same radius are
connected in series. Current | is passed through them. Which of the two get
heated first?

(a) copper wire

(b) Nichrome wire
(c) None of these
(d) Both

Q7. What is the Sl unit of electrical conductance?

(a) Volt

(b) Watt

(c) Siemens
(d) Ampere



Qg. What should be present in a substance to make it a conductor of
electricity?

(a) Strongly held electrons
(b) Free electrons

(c) Strongly held protons
(d) Free protons

Qa0. Which of the following is a conductor of electricity?

(a) Silver

(b) Copper

(c) Aluminium

(d) All of the above



Q1. Safety fuse wire used in domestic electrical appliances is made of
metal of low
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(a) resistance/ OTaeT

(b) melting point/ ITeT=ATeh
(c) specific gravity/ TaTerse I[ocd
(d) conductance/ 9dlgehtd




Q8. The metal whose electrical conductivity is more, Is
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(a) copper/ dTsT
(b) aluminiqmlﬂ?ﬂ?ﬂﬁ'ﬂﬂ
(c) silver/

(d) lead/ o8



Qg. Water cannot be used to extinguish fire caused by electric
current, because
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