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Magnetic Forces on Electric Current

+ Direction of the force is always

— perpendicular to the direction of the current and also
— perpendicular to the direction of the magnetic field, B

+ Experimentally the direction of the force is given by another right-hand rule
=> When the fingers of the right-hand point to the direction of the current
and the finger tips bent to the direction of magnetic field B, the direction of
thumb points to the direction of the force

+ | prefer the fingers along the B field, the thumb along the current (same as
in the direction of B field around a wire) and palm for the force.
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Example 27 -1

Measuring a magnetic field. A rectangular loop of wire hangs E
vertically as shown in the figure. A magnetic field B is directed i r
horizontally perpendicular to the wire, and points out of the page. The
magnetic field B is very nearly uniform along the horizontal portion of
wire ab (length 1=10.0cm) which is near the center of a large magnet

producing the field. The top portion of the wire loop is free of the field.
The loop hangs from a balance which measures a downward force ( in

addition to the gravitational force) of F=3.46x10~N when the wire oo it
carries a current 1=0.245A. What is the magnitude of the magnetic field -=_ =2 2= =~ 7.
B at the center of the magnet?

Magnetic f{:nrcr-:e exerted on the wire due to the uniform field is ‘ F = ﬂl OB \

. r . .
Since B~ Magnitude of the forceis F =IIB

F 348€R0°N
SolvingforB » B=—= @ = 1.42T
11 0245A9.10m

What happened to the forces on the The two forces cancel out since they are in
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loop on the side’ 4+.q Opposite direction with the same magnitude.
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