The Cross-Product Right Hand Rule

The magnetic force on a moving point charge in
a magnetic field is given by F' = qv x B. We will
start by determining the direction of v x B.

1) Point the fingers of your right hand in the di-
rection of ¥ (the first vector in the cross-product).
2) Rotate your hand so that your fingers can be

curled towards B (the second vector in the cross- (b)
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3) Your thumb will point in the direction of X B.  company

For a positive charge (¢ > 0) the magnetic force F will point in the
same direction as v X B. For a negative charge (q < 0) the magnetic
force F will point in the direction opposite U X B.
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This right hand rule applies to all cross products: ﬁwire = ILx B ,
a UXT = Idl xr +~ FExB
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this course. Point the fingers of your right hand along the direction of
the first vector and then curl your fingers toward the second vector;
your thumb will give the direction of the cross product. If the equation
has a ¢, then for a negative charge you will multiply your cross-product
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by a negative scalar which reverses its direction.



The Curled Fingers Right Hand Rule

There is a second use of the right hand rule, in which a circular
direction in some plane (clockwise or counter-clockwise) needs to be
related to a direction perpendicular to that plane. In all of these you
will curl the fingers of your right hand in the circular direction; your
thumb then gives the appropriate direction perpendicular to the plane.

When current is flowing around a loop, curl
your fingers in the direction of the current.
Your thumb will give the direction of n, the
normal unit vector for that loop. This will
also be the direction of ji = NIAn, the mag-
netic dipole moment created by the loop.
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The magnetic field at the center of a circu-
lar loop of radius R carrying a current [ is
B Mol

direction of the current. Your thumb will
give the direction of the magnetic field cre-
ated by this current at the center of the loop.

. Curl your right fingers along the
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An infinitely long straight wire carrying a
current / will create a magnetic field at a

point that is a distance R away from the

21
wire given by B = Ho 22 Point your right

T
thumb in the direction of the current and
your fingers will curl in the direction of the
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magnetic field.
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Ampere’s Law states that ]{Cé dl = tolc.
When using this equation you will integrate
around a closed loop. Curl your right fingers
in the direction of integration. Your right
thumb will then give the direction of current
passing through the loop that would be de-
fined as positive. (Current going the other
way would be considered negative.)
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The induced nonconservative electric field
for a stationary circuit in a changing mag-
netic field is given by

_doy,
&€= 7( /B T dt

If you point your right thumb in the direc-
tion defined as n for integrating to find the
magnetic flux, your fingers will curl in the
direction of integration for the line integral
of the nonconservative electric field.

Similarly, the generalized form of Ampere’s
> e d¢e
Law states that ]{CB ~dl = pol + M0€0E~

If you point your right thumb in the direc-
tion defined as n for integrating to find the
electric flux, your fingers will curl in the di-
rection of integration for the line integral of
the magnetic field.
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