A rectangular loop of wire lies in the same page as a wire carrying
a constant current. The rectangular loop has a length (parallel to
wire) | and width w; the wire carries a current /. The mutual

inductance of the system will be doubled in which of the following
cases? &
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II. w1s doubled
w III. |1is doubled
IV. dis halved

1. Tonly 5. Torll 9. 1L Il or IV
2. Il only 6. Torlll 10. L IL, 1T or IV
3. I only 7. I, orIII

4. 1V only 8. 1I or III
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Answer is 3.  Since the magnetic field produced by the straight wire is NOT uniform, doubling w will increase the magnetic flux through the loop, but will not double the flux.  Doubling the current will double the flux, but mutual inductance is the ratio of Mag. Flux to Current (ratio is unchanged).  


The switch in the circuit illustrated below has been open
for a very long time. What iIs the current through the
Inductor the instant the switch is closed? &
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5. V*(Ri+ R/ (R1™*Ry)
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Answer is 2.  Since the current through the inductor CAN NOT change instantaneously, the current through the inductor at the instant the switch is closed is the same as the current through the inductor before the switch is closed.  After a very long time with the switch left open, the current is steady-state so the Inductor behaves like a piece of wire. 


The switch in the circuit tllustrated below has been closed
for a very long time. What is the current through the
inductor? &
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5.  V*(R1+Ry)/(R1™Ry)
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Answer is 5.  After the switch has been closed for a very long time, steady-state current is flowing through the circuit.  Since resistors R1 and R2 are connected in parallel, the total current in the circuit is V/Reffective.


The switch in the circuit illustrated below has been closed
for a very long time and iIs reopened. At the instant the
switch Is reopened, what Is the current through R,? &
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Answer is 5.  Current through the inductor CAN NOT change instantaneously; therefore, the current through the inductor at the instant the switch is reopened is the same value of current right before the switch is reopened (Previous question). 


