SPRING 28/3
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4. A current balance consists of two very long rigid parallel wires of lengths
L that are connected at each end by springs (see the figure). The spring
constant of both springs is k and the equilibrium distance between the
wires, d(I), depends on the current. Assume d << L.

(/30 [2 pts] If a current I flows through the closed circuit of the 2 wires
- and 2 springs, find an expression for the magnetic induction By(2)
created by the first wire at the location of the second. What is
the direction of this By(2) field (give the direction as up, down,

left, right, into, or out of the page)?

/(}9)/2 pts] Find an expression for the magnetic force F1(2) on the
second wire due to the B1(2). What is the direction of this force?

% [2 pts] Find an expression for the magnetic force F3(1) on the first
wire due to the magnetic induction created by the second. What

is the direction of this force?
(d) [4 pts] Are the springs stretched or compressed from equilibrium?

Using the above results, find an expression for the current as a
function of the amount the springs are stretch/compressed.
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