READING MATERIAL

Read About Electric & Magnetic Fields

WHAT ARE ELECTRIC AND MAGNETIC FIELDS?

We can think of forces as pushes and pulls, and we normally think of one object pushing or
pulling another object by touching it. But sometimes an object can push or pull on another
one without touching. Forces that can act over a distance like this are explained by fields
that can surround an object and exert forces on other objects within that area. Two
examples of fields are electric fields and magnetic fields. Although we cannot directly see

these fields, we can map them out based on how they affect objects in the field.

To better understand electric and magnetic fields...

LET’S BREAK IT DOWN!

Magnetic fields

You know that magnets can attract or
repel each other, even without touching.
Magnets can do this because they
produce magnetic fields that can push
or pull other magnets and certain types
of metal. Magnets do not attract all
metals, but iron, nickel, cobalt, and steel
are the most common examples of
metals that are attracted by magnets.

We can use iron filings to map out
magnetic fields. A magnetic field appears as lines that extend from one pole of the magnet and
curve around to the other pole. The magnetic fields cause the like poles (north-north or south-
south) of two magnets to repel each other and the opposite poles (north-south) to attract each
other.
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Electric fields

Objects that have a positive or negative

electric charge also produce fields.
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rubbing against each other and
transferring negatively charged
electrons from one area to another.
Similar to magnetic poles, like charges
(+/+ or-/-) repel each other and
opposite charges (+/-) attract each

other. You can detect a magnetic field
by observing how it affects a charged object. Electric fields do not have uniform strength. An object
with a greater charge will have a stronger field, and the field gets stronger as you get closer to the
object.

Strength of magnetic fields

Like electric fields, magnetic fields also
get stronger as you get closer to the
magnet. A bigger magnet has a
stronger magnetic field than a smaller
magnet when the two magnets are
made of the same material.

THE STRENGTH OF THE FORCE CAN DEPEND ON
THE DISTANCE OR THE AMOUNT OF CHARGE
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Electromagnets

Electromagnets are magnets that can
be turned on and off, and the simplest
electromagnets can be made by coiling
a piece of wire many times. Some
electromagnets also have a metal core
inside the wire coil. When electric
current flows through the coil of wire, it
creates a magnetic field. Adding more
coils or increasing the amount of

electricity flowing through the coil will
make the magnetic field stronger.

Real-world applications of electric and magnetic fields

Any device with a speaker, such as a
phone or earbuds, relies on magnetic
fields to produce sound. Each speaker
contains a permanent magnet and a
wire coil that becomes an
electromagnet when electric current
passes through it. The interactions of the
permanent magnet and electromagnet
cause the speaker to vibrate and

produce sound. Laser printers are an
example of devices that use electric fields to operate. The toner particles stick to paper because
the particles are negatively charged. Once the particles stick to the paper, they are melted into
place to form the final image.

ELECTRIC AND MAGNETICFIELDS VOCABULARY

Compass An instrument that contains a magnetized needle that points toward magnetic north.

Field A region around an object that can attract or repel other objects in its area.
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Force A push or pull between two objects.
Magnet An object or material that generates a magnetic field.
Magnetic field A field that exerts a force on magnets or on certain metals like iron, nickel, and cobalt.

. The opposite points on a magnet where the magnetic field lines converge (south
Magnetic poles
pole) or diverge (north pole).

ELECTRIC AND MAGNETIC FIELDS DISCUSSION QUESTIONS

How can you increase the strength of the magnetic force on an object like a
paper clip?

Magnetic forces get stronger as the magnet moves closer to the object it is attracting or repelling. If
two magnets are made of the same material, then the larger magnet will have a stronger magnetic
field. The strength of a magnet also depends on the material from which it is made. For example,

neodymium magnets will have a stronger magnetic field than magnets made from Alnico (an alloy

of aluminum, nickel, and cobalt).

Why can iron filings be used to visualize a magnetic field?

Each tiny piece of iron becomes magnetized, and its poles align with the lines of the magnetic field.
Therefore, the iron filings will line up to show the field lines and can be used to determine the relative
strength of the field. Closely packed lines indicate a stronger field; widely spaced lines indicate a

weaker field.

How can two balloons repel each other without touching?

Balloons that have been rubbed with the same material will take on the same charge. Charged
objects are surrounded by electric fields that can exert a force on other charged objects. Two

balloons with the same charge will repel each other.
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Why is it important that the current in a coilgun is turned on but then quickly
turned off?

When the current is switched on, the coil is magnetized and attracts the metal projectile causing it
to move down the barrel. If the current remained on, the projectile would move to the coil and then

stop. Turning off the coil allows the projectile to continue travelling down and out of the barrel.

How can you increase the strength of an electromagnet?

The video shows two factors that can increase the strength of an electromagnet: increasing the
current passing through the wire coil and increasing the number of wire turns in the coil. Another
factor that can increase the strength of an electromagnet is adding a metal core. Iron cores are the

most common, but neodymium cores make the strongest electromagnets.

If toner particles in a laser printer have a negative charge, then what charge do
you think the surface of the paper in the printer has? How do you know?

Opposite charges attract, and the toner particles attract to the paper. So the surface of the paper

must have a positive charge.
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