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Question	11:

Draw a labelled diagram of an electric motor. Explain its principle and working. What is the function of a split ring in an
electric motor?

Answer:
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Principle:

A current-carrying conductor, when placed in a magnetic �ield, experiences a force. If the direction of the �ield and that of
the current are mutually perpendicular then force acting on the conductor will be perpendicular to both and will be given
by Fleming՚s left-hand rule. Due to this force the conductor begins to move.

Working:

Current in the coil ABCD enters from the source battery through conducting brush X and �lows back to the battery through
brush Y. The current in arm AB of the coil �lows from A to B. In arm CD it �lows from C to D, that is, opposite to the direction
of current through arm AB. We �ind that the force acting on arm AB pushes it downwards while the force acting on arm CD
pushes it upwards. Thus the coil and the axle O, mounted free to turn about an axis, rotate anti-clockwise. At half rotation, Q
makes contact with the brush X and P with brush Y. Therefore the current in the coil gets reversed and �lows along the path
DCBA. The reversal of current also reverses the direction of force acting on the two arms AB and CD. Thus the arm AB of
the coil that was earlier pushed down is now pushed up and the arm CD previously pushed up is now pushed down.
Therefore the coil and the axle rotate half a turn more in the same direction. The reversing of the current is repeated at
each half rotation, giving rise to a continuous rotation of the coil and to the axle.

Question	12:

Name some devices in which electric motors are used.

Answer:

Electric motors are used in all such devices where we want to convert electrical energy into mechanical energy so as to
drive that machine. In our houses, electric motors are being �itted in electric fans, coolers, air conditioners, mixer grinders,
washing machines, refrigerators, juicers, computers etc. In factories, motors are used in almost all machines.

Question	13:

A coil of insulated copper wire is connected to a galvanometer. What will happen if a bar magnet is
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1. pushed into the coil,

2. withdrawn from inside the coil,

3. Held stationary inside the coil?

Answer:

A current induces in a solenoid if a bar magnet is moved relative to it. This is the principle of electromagnetic induction.

When a bar magnet is pushed into a coil of insulated copper wire, a current is induced momentarily in the coil. As a result,
the needle of the galvanometer de�lects momentarily in a particular direction.

When the bar magnet is withdrawn from inside the coil of the insulated copper wire, a current is again induced
momentarily in the coil in the opposite direction. As a result, the needle of the galvanometer de�lects momentarily in the
opposite direction.

When a bar magnet is held stationary inside the coil, no current will be induced in the coil. Hence, galvanometer will show
no de�lection.

Question	14:

Two circular coils A and B are placed closed to each other. If the current in the coil A is changed, will some current be
induced in the coil B? Give reason.

Answer:

Yes, a current is induced in the coil B. When the current in the coil A is changed, the magnetic �ield associated with it also
changes. As coil B is placed close to A, hence magnetic �ield lines around this coil also change. Due to change in magnetic
�ield lines associated with coil B, an induced current is also induced in it.


