Magnetic Fields and Eiectromagnetism

Magnets have two different ends calied DD \QS , either as
 Qocth pode. (Nyor_Soun gole” (S).

Just as opposite electric charges attract, opposite
magnetic poles... \
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Just as like charges repel, iike magnetic poles...
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However uniike electric charges which can be
Y { 1A , magnetic poles

Magnets, like electric and gravity forces, also exert forces on each other from a distance,
meaning that they are surrounded by... magndt% AY

it is important to note that magneiic fields are e oS and therefore we

"eed to represent the field lines as ___ Ou{( S .

Magnetic field lines move outward from the north pole and inward toward the south pole.
Therefore...
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Compasses and Earth’'s Magnetic Field

The largest magnet on Earth is... E&f\’h ‘o
And its magnetic field resembies that of... (. oas fog(\e\‘

Earth has two geographic poles, the north pole and the south pole, and Earth (like every
~ther magnet) has two magnetic poles.

The geographic and magnetic poles are not in exactly the sam%_ocation but they are close
enough to say that a compass needle (really just a MQQ(‘P ) always points to

Earth’s north geographic pole. Magneuc Field Lines {FLUX)
But why you ask? mcompass
The north pole of a compass will.. h!\ﬁ U)\‘“’\ —SN 5 be—
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Shocker Magnetic “North” is actually Earth’s e
2y magnetic pole! Compass  S-pole . N-pole




Bigger Shock: Earth's magnetic poles actually () DYe. (albeit) siowly from
day to day and year to year.

They have even (€N Q( se@. directions many times in history (the last one was
¢ 80, 000 years ago.

What causes Earth’'s magnetic field you ask?

Earth’s solid iron core is surrounded by a fluid ocean of hot, liquid metal. The flow of liquid
iron in Earth's core creates moving ___ ¢ }Q gjﬂc charges (called currents), which in

turn creates the _mg%ﬁ.g e field.

So...this means that electric currents create a magnetic field...? You bet! This is called:

Pnaple Of E\aﬁrmnﬂ%h&m

Electromagnetism

A current carrying wire ina __ ST Q\ghT condugtor will have a very regular
magnetic field around it as predicted By the: \S R\g W ?lﬂﬁ
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Figure 3 Magnetic Field Yre WONVE

If the wire is placed in a {’Mﬁ- ggg i \Q{)? , the right hand ruie stili works:
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If the wire is wound into a & O\\ (called a solenoid or an electromagnet),
the magnetic field is composed of the combined fields of all its loops.

{ To determine the direction of the magnetic field in a solenoid we use the ...
Qnd. Right-Hand Kule
thumb: direCtion of field
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Fingers: d\(@d\'a\ of cusfes W

current  fingers: direction of current

The many loops of wire each carry current, therefore. ... /¢ ﬁe\d eurthorce S

This results in 2 concentrated uniform magnetic field in the ce,(\’ra(‘ and a
weak, non-uniform field outside.

In this way, the magnetic field produced by electric current in a solenoid is similar to that of

s 6K 4 magnet.




