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Circuit 1 sits next to circuit 2 on a table. Recall from an earlier problem
that “mutual inductance” relates the rate of change in current in one system to
the EMF induced by that changing current in another system:

Circuit 1 !32 i.nduced! = M%:
where [, denotes the current in system 1, and &, inducea denotes the induced
R=150Q voltage in system 2. Here, the mutual inductance between circuit 1 and
Circuit 2 circuit 2 is M = 1.0 x 10~ henrys. When
1, increases, the induced EMF in circuit 2
: ‘6?’ is clockwise. Circuit 2 has negligible Current in circuit 1 vs. time

self-inductance
By fiddling with the power
supply on circuit 1, I make I, fluctuate as graphed here. Notice that
the time axis is subdivided into milliseconds.
The battery and resistor in circuit 2 have voltage V,=3.0V
and R=15Q. t (milliseconds)
() Without using formulas, explain why changing the current
in circuit 1 induces an EMF in circuit 2.
()  (Very hard) Sketch a rough graph of the current in circuit 2 as a function of time, between ¢ =0 and
t = 6 milliseconds. Your graph need not be numerically accurate.
(¢) What is the current in circuit 2 at time { = 2 milliseconds?
(d) What is the current in circuit 2 at time ¢ = 3.5 milliseconds?

(e) At time ¢ = 4.5 milliseconds?
3] If circuit 2 were moved farther away from circuit 1, would the mutual inductance go up, go down,
or stay the same? Explain your answer.
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