
The Induced Current in a Motor

Q1/ A motor contains a coil with a total resistance of 10 V and is supplied by a voltage of 

120 V. When the motor is running at its maximum speed, the back emf is 70 V.

(A)Find the current in the coil at the instant the motor is turned on.

(B) Find the current in the coil when the motor has reached maximum speed.



Self-Inductance and the Modified Kirchhoff's Loop Rule

The addition of time-changing magnetic fields to simple circuits means that the closed line 

integral of the electric field around a circuit is no longer zero. Instead, we have, for any 

open surface

Any circuit where the current changes with time will have time-changing 

magnetic fields, and therefore induced electric fields



we introduce time-changing magnetic fields, the electric potential difference between two 

points in our circuit is no longer well-defined, because when the line integral of the electric 

field around a closed loop is nonzero, the potential difference between two points, say a and b, 

is no longer independent of the path taken to get from a to b. That is, the electric field is no 

longer a conservative field, and the electric potential is no longer an appropriate concept, since 

we can no longer write E

the negative gradient of a scalar potential. However, we can still write down in a E 

straightforward fashion the equation that determines the behavior of a circuit





















components, such as diodes or transistors.) Capacitance C


















