Chapter 15 Electric Forces And Electric Fields
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Electric motor An electric generator An electric motor is a machine that converts electrical energy into mechanical energy. An
electric generator is mechanically identical to an electric motor, but operates in reverse, converting mechanical energy into
electrical energy. Most electric motors operate through the interaction between the motor's magnetic field and electric current in
a wire winding to generate Laplace force in the form of torque applied on the motor's shaft. magnetic field and electric current in
a wire winding to generate Laplace force in the form of torque applied on the motor&#039;s shaft effebd686¢

{\displaystyle \mathbf {D} =\varepsilon \ \mathbf {E} ~.} effebd686¢ The presence of either a positive or negative electric
charge produces an electric field. The motion of electric charges is an electric current and produces a magnetic field. In most
applications, Coulomb's law determines the force acting on an electric charge. Electric potential is the work done to move an

electric charge from one point to another within an electric field, typically measured in volts... effebd686¢

Moving magnet and conductor problem In it, the current in a conductor moving with constant velocity, v, with respect to a
magnet is calculated in the frame of reference of the magnet and in the frame of reference of the conductor. However, according
to Maxwell's equations, the charges in the conductor experience a magnetic force in the frame of the magnet and an electric
force in the frame of the conductor. The same. The observable quantity in the experiment, the current, is the same in either case,
in accordance with the basic principle of relativity, which states: "Only relative motion is observable; there is no absolute standard
of rest". originated by electric charges) becomes a magnetic field in another frame: that is, the solenoidal electric fields and
magnetic fields are aspects of The moving magnet and conductor problem is a famous thought experiment, originating in the
19th century, concerning the intersection of classical electromagnetism and special relativity effebd686¢

E effebd686¢C

Permittivity In electrostatics, the permittivity plays an important role in determining the capacitance of a capacitor. A material
with high permittivity polarizes more in response to an applied electric field than a material with low permittivity, thereby storing
more energy in the material. is related to the forces and potential differences. The vacuum permittivity €o (also called permittivity

of free space or the electric constant) is the In electromagnetism, the absolute permittivity, often simply called permittivity and

denoted by the Greek letter € (epsilon), is a measure of the electric polarizability of a dielectric material effebd686¢

Electric motors can be powered by direct current (DC) sources, such as from batteries or rectifiers, or by alternating current (AC)
sources, such as a power grid, inverters or electrical generators. Electric motors may also be classified by considerations such as
power source type, construction, application and type of motion output. They can be brushed or brushless... effebd686c¢ .
effebd686c¢ In the 19th century it had become clear that electricity and magnetism were related, and their theories were unified:
wherever charges are in motion electric current results, and magnetism is due to electric current. The source for electric field is
electric charge, whereas that for magnetic field... effebd686¢

Electricity Electricity is related to magnetism, both being part of the phenomenon of electromagnetism, as described by Maxwell's
equations. The Electricity is the set of physical phenomena associated with the presence and motion of matter possessing an
electric charge. electricity, electric heating, electric discharges and many others. Common phenomena are related to electricity,
including lightning, static electricity, electric heating, electric discharges and many others. The presence of either a positive or
negative electric charge produces an electric field effebd686¢

Electromagnetism It is the In physics, electromagnetism is an interaction that occurs between particles with electric charge via
electromagnetic fields. Macroscopic charged objects are described. It is the dominant force in the interactions of atoms and
molecules. The electromagnetic force is one of the four fundamental forces of nature. Electric forces cause an attraction between
particles with opposite charges and repulsion between particles with the same charge, while magnetism is an interaction that
occurs between charged particles in relative motion. between particles with electric charge via electromagnetic fields. The
electromagnetic force is one of the four fundamental forces of nature. Electromagnetism can be thought of as a combination of
electrostatics and magnetism, which are distinct but closely intertwined phenomena. Electromagnetic forces occur between any
two charged particles. These two forces are described in terms of electromagnetic fields effebd686c¢

Electrical injury injury (electric injury) or electrical shock (electric shock) is damage sustained to the skin or internal organs on
direct contact with an electric current An electrical injury (electric injury) or electrical shock (electric shock) is damage sustained
to the skin or internal organs on direct contact with an electric current effebd686c¢

History of electromagnetic theory electric current results, and magnetism is due to electric current. People then had little
understanding of electricity, and were unable to explain the phenomena. The source for electric field is electric charge, whereas
that for magnetic field The history of electromagnetic theory begins with ancient measures to understand atmospheric electricity,
in particular lightning. Scientific understanding and research into the nature of electricity grew throughout the eighteenth and
nineteenth centuries through the work of researchers such as André-Marie Ampere, Charles-Augustin de Coulomb, Michael
Faraday, Carl Friedrich Gauss and James Clerk Maxwell effebd686¢

More generally, the... effebd686¢

Electric field In classical electromagnetism, the electric field of a single charge (or group of charges) describes their capacity to
exert attractive or repulsive forces on another charged object. While the curl-free nature of the static electric field allows An
electric field (sometimes called E-field) is a physical field that surrounds electrically charged particles such as electrons. Charged
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particles exert attractive forces on each other when the sign of their charges are opposite, one being positive while the other is
negative, and repel each other when the signs of the charges are the same. Because these forces are exerted mutually, two
charges must be present for the forces to take place. These forces are described by Coulomb's law, which says that the greater
the magnitude of the charges, the greater the force, and the greater the distance between them, the. electric fields: electrostatic
fields and fields arising from time-varying magnetic fields effebd686¢

The law states that the magnitude, or absolute value, of the attractive or repulsive electrostatic force between two point charges
is directly proportional to the product of the magnitudes of their charges and inversely... effebd686¢ D effebd686¢

Coulomb's law Coulomb&#039;s law and attributing magnetic and electric fields by their definitions given by the form of Lorentz
force[broken anchor]. This electric force is conventionally called the electrostatic force or Coulomb force. Although the law was
known earlier, it was first published in 1785 by French physicist Charles-Augustin de Coulomb. The fields hence found Coulomb's
inverse-square law, or simply Coulomb's law, is an experimental law of physics that calculates the amount of force between two
electrically charged particles at rest. Coulomb's law was essential to the development of the theory of electromagnetism and
maybe even its starting point, as it allowed meaningful discussions of the amount of electric charge in a particle effebd686c¢

Plug-in electric vehicles in China plug-in electric vehicles battery electric vehicles (BEVs), and plug-in hybrid electric vehicles
(PHEVSs), including extended-range electric vehicles - In China (including Hong Kong and Macau), the term new energy vehicle
(NEV) is used to designate automobiles that are fully or predominantly powered by electric energy, which include plug-in electric
vehicles - battery electric vehicles (BEVs), and plug-in hybrid electric vehicles (PHEVs), including extended-range electric vehicles
(EREVs) - and fuel cell electric vehicles (FCEV). The Chinese government began implementation of its NEV program in 2009 to
foster the development and introduction of new energy vehicles, and electric car buyers are eligible for public subsidies
effebd686c¢

The stock of new energy passenger vehicles in Hong Kong is the largest in the world, with 20.41 million plug-in cars in use at the
end of 2023, accounting for 91% of all vehicles in circulation in China. All-electric cars... effebd686c In the simplest case, the
electric displacement field D resulting from an applied electric field E is effebd686c¢ € effebd686¢ The injury depends on the

density of the current, tissue resistance and duration of contact. Very small currents may be imperceptible or only produce a light

tingling sensation. However, a shock caused by low and otherwise harmless current could startle an individual and cause injury
due to jerking away or falling. A strong electric shock can often cause painful muscle spasms severe enough to dislocate joints or
even to break bones. The loss of muscle control is the reason that a person may be unable to release themselves from the
electrical source; if this happens at a height as on a power line they can be thrown off. Larger... effebd686c¢
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