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153 Interacting parallel wires

Two parallel wires each carry currents in the illustrated directions. Iy
Each wire has length L and they are separated by distance d. >

a) Determine an expression for the magnitude of the field pro-
duced by the upper wire at the location of the lower wire and
use this to determine an expression for the magnitude of the >
force exerted by the upper wire on the lower wire.

b) Use the field to determine the direction of the force exerted by the upper wire on the
lower wire.

c) Suppose that the wires are each 1.5m long and are separated by 3.0 mm. Each carries
current 2.5 A. Determine the force exerted by the upper wire on the lower wire.
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159 Current loop in a uniform magnetic field: force magnitude and directions

A loop is placed in a uniform magnetic field and a cur-
rent flows as illustrated. The magnetic field strength
is B and the magnitude of the current is 7. Initially
the loop lies perpendicular to the magnetic field as
illustrated.

a) For the initial configuration, determine an ex-
pression for the force on each side of the loop.
Determine an expression for the net force on
the loop.

b) For the initial configuration, determine an ex- w
pression for the torque (about the axle) on each
side of the loop and the net torque on the loop.

Suppose that the loop lies in the plane of the magnetic AB A A A A A
field as illustrated. >

c) In this configuration, determine an expression
for the force on each side of the loop. Determine Axle

an expression for the net force on the loop. h
d) In this configuration, determine an expression
for the torque (about the axle) on each side
of the loop and the net torque on the loop. =
Rewrite the expression in terms of the area of i
the loop.
e) Describe how the loop would begin to move if it were released from this position.
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