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Magnetic effects of electric current
Chapter Flowchart
The Chapter Flowcharts give you the gist of the chapter flow in a single glance.
Magnetic effects of electric
current
Electric current through a
metallic conductor produced a
magnetic field around it.

Application

Electromagnetic induction
Phenomenon of induction of emf in a coil when
there is change in magnetic flux linked with the
coil.
Application

Electric motor
Electrical energy is
converted into
mechanical energy.
Used in electric fans,
refrigerators, washing
machines, computers etc

Magnetic field lines
Continuous curve in a
magnetic field such that the
tangent at any point on it
gives the direction of
magnetic field at that point.
If field lines are close, field is
stronger.
If field lines are far apart, field
is weak.
Field lines around a bar
magnet:

Space surrounding a
magnet within which a
magnetic forces is
experience.
Has both direction and
magnitude.
SI Unit: tesla.

Force on a current
conductor
Force acting on the
conductor is perpendicular
to the direction of magnetic
field.

Electric generator
Mechanical energy
is converted into
electrical energy

Fleming’s right hand
rule

Field patterns produced in
different shapes of current
carrying conductor

Direction of
force
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Direction of induced current

Magnetic field

Page 9 of 34

Pioneer Education The Best Way To Success

NTSE | Olympiad | JEE - Mains & Advanced

Fleming’s left hand rule

Straight conductor
Magnetic field is represented
by concentric circles which
become larger and larger as
the distance increases.

Circular loop
Magnetic field lines are
represented by concentric
circles that appear as straight
lines near the centre of loop.

Direction of
magnetic field

Right hand thumb rule

Solenoid
Magnet field lines are represented by concentric circle that
appear as straight lines near the centre of loop.

Electromagnet
• A temporary magnet of soft iron which retains magnetism
only when current passes round it.
• Used in electric bell, telephone, electric motor, etc.

Direction of
magnetic
field

(a) Clockwise current shows south
polarity
(b) Anti-clockwise current shows north
polarity
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Characteristic of a good
energy source

Sources of Energy

•Easily accessible
• Does a large amount of work
per unit volume or mass
• Easy to store and transport
• Be economical

Environmental
Consequences
• Air pollution
• Health problems
• Water pollution, damaging
aquatic life
• Greenhouse effect resulting
in global warming.
Conventional
sources

Wind energy

Bio-mass

Plant products
• On burning wood in a limited supply of
oxygen, charcoal is obtained.
• Charcoal burns without flames, is
comparatively smokeless and have high
heat generation efficiency.

Fossil fuels

Animal products
• Cowdung is decomposed in absence
of oxygen to give biogas.
• Biogas burns without smoke, leaves
no residue, has high heating capacity
and residue is used as manure.

Thermal energy

Natural fuels such as coal
and petroleum formed in
geological past from dead
remains of living organisms.
Advantages: Major fuel for stoves, vehicles and for
electricity generation. Disadvantages: Nonrenewable sources of energy; cause air pollution;
result in acidic rain and leads to greenhouse effect.

Thermal power plants

Hydro energy

Thermal power plants
Fuel (coal, oil or gas) is burnt to produce heat
required to make steam which the turbine to
generate electricity.
Advantages: Less setting up costs; requires less
space for set up.
Disadvantages: Burning of fossil fuel produce
pollution; high cost of harnessing.
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Kinetic energy possessed by wind. Uses: Windmills are
used in water-lifting pumps, to turn turbines of electric
generators,
Advantages: Environmental-friendly, renewable energy
source, no recurring expenses for production required.
Disadvantages: Establishment of windmills require large
area, tower and blades of windmill need a high level of
maintenance and can be set up only at windy places.

Hydro power plants
Potential energy of falling water from big dams)
is used to rotate turbines which generate
electricity.
Advantages: Renewable source of energy.
Disadvantages: Construction of big dams cause
rehabilitation problems of displaced people; large
ecosystem is submerged; submerged vegetation
rots and produce methane (a greenhouse gas).
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Non-conventional
alternatives sources
Non-renewable sources
Energy sources that once
depleted cannot be regenerated.
E.g.. fossil fuels, nuclear energy,
etc.

Solar energy
Energy obtained from Sun in
the form of infra-red, visible light
and ultra-violet rays
Uses: Applied by devices like
solar cookers, solar heaters,
solar cells.
Advantages: Renewable energy
is used, pollution-free, very
economical. Limitations: High
cost of set up of solar cells;
cannot be used in absence of
sunlight.

Tidal energy
Energy obtained due to difference in sea levels
due to high and low tides; harnessed by
constructing dams across a narrow opening to
the sea.
Uses: Turbine fixed at dam openings produce
electricity. Advantages: A renewable energy
source, pollution-free. Limitations: Locations for
building dams is limited.

Nuclear energy
Energy released by bombarding
the nucleus of a heavy atom with lowenergy neutrons (nuclear fission)
Uses: The energy is used to produce
steam which further generates
electricity. Advantages: Large amount
of energy obtained by a small amount
of raw material. Limitations: Improper
nuclear-waste storage and disposal
result in environmental contamination,
risk of accidental leakage of nuclear
radiation, high cost of installation,
limited availability of nuclear fuel
(uranium).

Wave energy
Energy trapped from strong
waves.
Uses: Turbines are rotated for
production of electricity.
Advantages: Renewable energy
source, pollution-free.
Limitations: Only strong waves
can be used.
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Geothermal energy
Internal heat of Earth
harnessed to generate electricity
Uses: Steam trapped in rocks is
routed to turbines through pipes to
generate electricity. Advantages:
Low cost of production, renewable
energy source,
Limitations: Very few commercially
viable sites available.

Renewable sources
Energy sources that can
be regenerated. E.g., solar
energy, wind energy, etc.

Energy from sea

Ocean thermal energy
Energy obtained from the difference between
temperatures of water surface and depths. Uses: Surface
water is boiled etc vaporise a volatile liquid like ammonia
which runs turbine of generator to produce electricity.
Advantages: Renewable energy source.
o
Limitations: A temperature difference of 293 K (20 C) is
required between surface water and water up to 2 km
depth.
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