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Electric current: .awecasxf@etsec
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e Electric current is the flow of charge with respect to time.
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e Electric current=q/t 1ov I b ﬂ/—'
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e An electric current whose dlrectlon does not change with time is called direct

current (D.9. *\r»ﬁ—rf .
X/
e An electric current whose direction changes with time is called alternating

current (A.C), JQQQ—’* 2925V — UV
v 7 o BoHz

* In solids- Current flow due fo the flow of eIectrons
7In 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.
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Resistance: ( ss\eTe:
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e The resistance offered by any material in the flow of current is called as
electrical resistance.

/

Its S.I unitis ohm and [ML2T-3A-2 ] is its dimension.
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. R=PLA R = _.@/;i
~
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.
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Conductance (@)

—

e Conductance or conductivity is the reciprocal of resistance and the resistivity of
the material respectively.
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Resistivity ( SSd@rerang 1}/@\//
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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 Its unit 1s ohm-meter. (,1- ™M)

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.

oo

fa) Series If resistance R1, R2 and R3 are connected in series their equivalent
r

esistance is givenby —
—S—,——AVNTT AN N e AN N
-R3
® R1+R2+R3 In serles?ombmatlon equal current flows through each resistor.

P
e (b) ParaIIeIJ? resistance R1, R2 and R3 are connected in paraIIeI then equivalent

resistance is given by.
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SUPERCONDOCTORS.. ——r

A superconductoris 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 (Caga <fem;

7 7 =
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 = _f_. :jISec

P =V2 /R =I2R Here P= Electric Power, V=Voltage, R= Resistance
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An electrical bulb is 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.

Yol [Vid[e]y!
| = P/V =100/240 = 0.4167A

R =P/l2 =100/ 0.4167% = 576.04) or R = V?2/P =2402/100 = 576()



HEATING EFFECT OF CURRENT
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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 (emwrh)
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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

Q10. 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

g UTq oS fegd dreshdr A0S ¢, §

(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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%a) it may cause electrocution/ dg %IT:![{IDH Y&IYUT ohl U7 §a1 Tahdl
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MAGNET

Magnet

e A magnet is a material which can attract iron objects.

e —

Ng/- A natural magnet is an ore of iron (Fe304) called magnetite or

lodestone.

e A magnet which is prepared artificially is called an artificial magnet.




TYPES :

There are three types of magnets, and they are as follows:

1. Permanent magnet
2. Temporary magnet

3. Electromagnets
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Permanent Magnet:

Permanent magnets are those magnets that are commonly used. They are known as

permanent magnets because they do not lose their magnetic property once they are
magnetized.

Following are the ways to demagnetize the permanent magnets:

1. Exposing magnets to extreme temperaturesy”

2. The magnetic attraction between the magnet’s atoms gets loosen when they are
hammered.

VA

3. Stroking one magnet with the otherin an inappropriate manner will reduce the
magnetic strength.//
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There are four types of permanent magnets:
* Ceramic or ferrite
e Samarium Cobalt (SmCo)

* Neodymium Iron Boron (NIB)




* T'emporary Magnet :

Temporary magnets can be magnetized 1n the presence of a . When
the magnetic hield 1s removed, these materials lose their magnetic property. Iron nails
and paper-clips are examples of the temporary magnet
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https://byjus.com/physics/magnetic-field/

* Electromagnets:

Flectromagnets consist of a coil of wire wrapped around the metal core made from
iron. When this material 1s exposed to an electric current, the magnetic field 1s
ogenerated making the material behave like a magnet. The strength of the magnetic
held can be controlled by controlling the electric current.
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Characteristics of Magnet

Attractive property: This property proves that the magnetic strength at the

ends of the poles is strong. — sl

K gT >

ARCoS

Directive property: This propgrty helps to understand which pole of the
magnet is north and south by suspending the magnet in mid-air.

Law of magnetic poles: Like poles repel while unlike poles attract.

Pair property: When a magnet is cut into two pieces, both the pieces will have the
North Pole and the South Pole.

Sure test of magnetization:This test is conducted to check if a given rod is

magnetized or not by checking either the attraction or the repulsion of the iron
rod and magnet.




Uses of Magnets

Magnets are used for constructing magnetic needles and mariner’s compass.

Permanent magnets find applications in generators, electric accelerators, and
electric motors.

Electromagnets find application in speakers, electric bells, and electric cranes.

Magnets are used for the separation of iron filling from other solid mixture.
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MAGNETIC FIELD

* Magnetic Field is the region around a magnetic material or a moving electric
charge within which the force of magnetism acts.

* Symbol  BorH,
e Unit Tesl\ay
e Base Unit (Newton Second)/Coulomb




Properties of Magnetic Field Lines

Magnetic field lines never cross each other

The density of the field lines indicates the strength of the field

Magnetic field lines always make closed-loops

Magnetic field lines always emerge om the north pole and terminate at

the south pole. %




MAGNETIC FLUX

* Magnetic flux is defined as the number of magnetic field lines passing through a

given closed surface. It provides the measurement of the total magnetic field
that passes through a given surface area.

*Symbol

Magnetic flux is commonly denoted using Greek letter Phi or Phi suffix B.

Magnetic flux symbol: ® or Q. CP
z g
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Magnetic Flux Unit

Magnetic flux is usually measured with a flux meter.

Sl unit of magnetic flux is We/l:;er (Wb).
7

The fundamental unit is Volt-seconds.

The CGS unit is Maxwell.




Left Hand Rule
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Introduction

netic Materlals are those m ten IS in'w dChﬁ-\ state of
8net|za tion can be induced. n other wor e materials

WhICh can be magnetized are known as Magnetic Materials.

netic Moment is a measure of the strength of a magnet. It
t e product o strengrpw ?one of the pole gand t?we g% tance

betvveen the two poles of a magnet



Classification Of Magnetic Material

Magnetic materials are classified into different categories based
on their magnetic parameters. And also on the basis of effect of

temperature and magnetic field on the magnetic properties.

So, all materials are classified broadly into the following three
categories
.~ Diamagnetic Materials
~ Paramagnetic Materialsa
~/ Ferromagnetic Materials\/
Antiferromagnetic Materials

Ferrimagnetic Materials }



Diamagnetic Materials
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Diamagnetic materials create an induced magnetic field in a
direction opposite to an externally applied magnetic field.

They are repelled by the applied magnetic field.

The permanent dipoles are absent in Diamagnetic materials

B
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General Properties of Diamagnetic Materials

Diamagnetic Materials experiences a repelling force when
brought near the pole of a strong magnet.

The magnetic susceptibility x of these materials is always
negative.

The relative permeability pr is always less than one.

In the absence of external magnetic field ,The net magnetic
dipole moment over each atom or molecule of a diamagnetic
material is zero. This is due to pairing of electrons.

Examples:-Bismuth,Copper,Lead,Zinc etc.
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Paramagnetic Material % S
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Paramagnetic materials exhibit magnetism when the external
magnetic field is applied. Paramagnetic materials loose
magnetization in the absence of an externally applied magnetic
field. These materials are weakly attracted towards magnetic

field.

In Absence of Magnetic Field In Presence of Magnetic Field




General Properties of Paramagnetic materials

Paramagnetic materials experiences a feeble
attractive force when brought near the pole of a

magnet

These materials possess some permanent dipole
moment which arise due to some unpaired

.- electrons.

The magnetic susceptibility x is small and +ve.

Examples:-Platinum,Aluminium,Copper sulphate
etc.



Ferromagnetic Material/7 :
=7

It is the phenomenon in which a
material gets magnetized to a very

large extent in the presence of an T T T T
external field.

The direction in which the material T T T

gets magnetized is the same-as that T T T T
of the external field.
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General Properties of ferromagnetic materials

Ferromagnetic materials experience a very strong
attractive force when brought near the pole of a
magnet.

- Permeability is very much greater than one.
Susceptibility is +ve and High.
Examples:-Fe,Co,Ni,MnAs etc.



CURIE TEMPERATURE

* The Curie temperature is the one at which ferromagnetic material turns to
paramagnetic o heating. This kind of transition is used in optical storage media

for erasing and inserting new data.
fz o

(mm =2 Z
—

=Y N AN




INDUCED EMF

* It can be defined as the generation of a potential difference in a coil due to the
changes in the magnetic flux through it.

* In simpler words, electromotive Force or EMF is said to be induced when the flux
linking with a conductor or coil changes.

Electromotive forces can be induced in two different ways —

* The first way involves the placement of an electric conductor in a magnetic field
that is moving.

* The second way involves the placement of a constantly moving conductor of
electricity into a magnetic field that is static in nature.






Applications

Usedin generators
Used in galvanometers

Usedin transformers



LENZ’S LAW

* The induced electromotive force with different polarities induces a current
whose magnetic field opposes the change in magnetic flux through the loop in
order to ensure that original flux is maintained through the loop when current
flows in it.



Lenz’s Law Formula

Emf=—N(Ap/At)

Where,
Emf is the induced voltage (also known as electromotive force).

N is the number of loops.

Ag Change in magnetic flux.
At Change in time



LenZ’s Law Applications

Eddy current balances

Metal detectors

Eddy current dynamometers

Braking systems on train

AC generators

Card readers Microphones
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Induction

Induction is the magnetic field which is proportional to the rate of change of the
magnetic field.

Induction is also known as inductance. L is used to represent the inductance and
Henry is the

Factors Affecting Inductance

"he number of turns of the wire used in the inductor.

"he material used in the core.

The shape of the core.


https://byjus.com/physics/unit-of-inductance/

* Types of Inductance

Self Induction

Mutual Induction
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