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13.7 DOMESTIC ELECTRIC CIRCUITS

In our homes, we receive supply of electric power through a main supply
(also called mains), either supported through overhead electric poles or
by underground cables. One of the wires in this supply, usually with
red insulation cover, is called live wire {or positive). Another wire, with
black insulation, is called neutral wire {or negative). In our country, the
potential difference between the two is 220 V.

At the metre-board in the house, these wires pass into an electricity
meter through a main fuse. Through the main switch they are connected
to the line wires in the house. These wires supply electricity to separate
circuits within the house. Often, two separate circuits are used, one of
15 A current rating for appliances with higher power ratings such as
geysers, air coolers, etc. The other circuit is of 5 A current rating for
bulbs, fans, etc. The earth wire, which has insulation of green colour, is
usually connected to a metal plate deep in the earth near the house.
This is used as a safety measure, especially for those appliances that
have a metallic body, for example, electric press, toaster, table fan,
refrigerator, etc. The metallic body is connected to the earth wire, which
provides a low-resistance conducting path for the current. Thus, it
ensures that any leakage of current to the metallic body of the appliance
keeps its potential to that of the earth. and the user may not get a severe
electric shock.

F Y
00
=0 0 -
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Electricity Electricity
board’s fuse meter
Distribution
Box containing "

main switch and fuses
for each circuit

Figure 13.20 A schematic diagram of one of the comunon domestic circuits

Figure 13.20 gives a schematic diagram of one of the common

domestic circuits. In each separate circiiit, different appliances can be
connected across the live and neutral wires. Each appliance has a
separate switch to ‘ON’/‘OFF’ the flow of cuwrrent through if. In order
that each appliance has equal potential difference, they are connected
parallel to each other.
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Electric fuse is an important component of all domestic circuits. We
have already studied the principle and working of a fuse in the previous
chapter (see Section 12.7). A fuse in a circuit prevents damage to the
appliances and the circuit due to overloading. Overloading can occur
when the live wire and the neutral wire come into direct contact. {This
occurs when the insulation of wires is damaged or there is a fault in the
appliance.) In such a situation, the current in the circuit abruptly
increases. This is called short-circuiting. The use of an electric fuse

prevents the electric circuit and the appliance from a possible damage

by stopping the flow of unduly high electric current. The Joule heating
that takes place in the fuse melts it to break the electric circuit.
Overloading can also occur due to an accidental hike in the supply
voltage. Sometimes overloading is caused by connecting too many
appliances to a single socket.
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Q.13 The device used for producing current is catled a:
(i) Generator (ii) Gaivanometer
(iif) Ammeter (iv) Motor
Ans. Generator is a device for producing elect ric current. So, choice (7) is correct.
Q./4 The essential difference between an AC generator and a DC generator is that
({) AC generator has an electromagnet while a DC generator has permanent magnet.
(i) DC generator will generate a higher voltage.
(iii) AC generator will generate a higher voltage.
(iv) AC generator has slip rings while the DC gencrator has a commutator.
Ans. AC generator has slip rings while DC generator has a commutator. So, choice (iv) is correct.
Q.)§ At the time of short circuit, the current in the circuit
(i) reduces substantially (ii) does not change
(iii) increases heavily (iv) varies continuously

Ans. At the time of short circuit, the resistance of circuit becomes nearly zero; so current increases
heavily. So, choice (7#) is correct.

Q./b State whether the following statements are true or false.

(i) An electric motor converts mechanical energy into electrical energy.
(ii) An electric generator works on the principle of electromagnetic induction.
(i#i) The field at the centre of a long circular coil carrying current will be parallel straight lines,
(iv) A wire with a green insulation is usually the live wire of an electric supply.
Ans. (i) False, because an electric motor converts electric energy into mechanical energy.
(i) True (i) True
(iv) False, because a live wire has always red or brown insulation.

Q.17 List three sources of magnetic field.

Ans. () Moving charges (t1) Electric current
(#i) Magnet

Q./& How does a solenoid behave like a magnet? Can you determine the north and south poles ofa
current-carrying solenoid with the help of a bar magnet? Explain.

Ans. A solenoid has a large number of close, insulated circular turns. The magnet at the centre of
current carrying circular wire is along the axis; so when current is passed in asolenoid, the
magnetic fields due to all circular turns are added and hence the ficld line becomes just as fora
bar magnet.

Yes, we can determine the north and south poles of a current carrying solenoid with the help of
a bar magnet. For this we suspend the bar magnet frecly and note its ends pointing along north
and south directions and mark on these ends N (north pole) and $ (south pole).

Now we bring N-pole near one end of freely suspended current carrying solenoid; il there is
repulsion, then that end of solenoid is N-pole and other S-pole; but if there is atiraction, then
that end of solenoid is S-pole and the other is N-pole.

Q./9 When is the force experienced by a current-carrying conductor placed in a magnetic field
largest?

Ans. The force experienced by a current-carrying conductor placed in a magnetic ficld is largest
when the direction of current is at right angles to the direction of the magnetic field.

Q. 2 Imagine that you are sitting in a chamber with your back to one wall. An electron beat®:
moving horizontally from back wall towards the front wall, is deflected by a strong magnetic
field to your right side, What is the direction of magnetic field?

@9



Ans. Force

Electron
beam Back _
s e =T Wl ‘

Field

The current due to moving electron beam is in a divection opposite to motion. The force on clectron

is towards right. By Fleming's left hand rule, the direction of magnetic field is vertically downward,

Q.2). Name some devices in which electric motors are used.

Ans. Electric motors are used in electric fans, refrigerators, mixers, washing machines, cte.

0.52. A coil of insulated copper wire is connected to a galvanometer. What will happen if a bar magnet

is (i) pushed into the coil (ii) withdrawn from inside the coil (i#i) held stationary inside of coil?
Ans. (7)) When a bar magnet is pushed into the coil, a momentary dellection is observed in the
galvanometer. This deflection indicates that a momentary current is produced i the coil.

(i) When a bar magnet is withdrawn from the coil, the deflection of galvanometer is in opposite
direction. It indicates that a current of an opposite direction is produced.

(#ii) Whenabar magnetis held stationary inside the coil, thereis no deflection in the galvanometer.
It indicates that no current is produced in the coil.

Q.?23 Two circular coils A and B are placed close to each other If the current in the coil A is
changed, will some current be induced in the coil B? Give reason.

Ans. Yes, by changing current in coil A, some current will be induced in coil B. 'The reason is that
when current in coil A is changed, the magnetic field around A changes, so magnetic flux linked

with nearby coil B changes; this gives rise to induced current in coil B.

Q.74. State the rule to determine the direction of a (i) magnetic field produced around a straight
conductor-carrying current (ii) force experienced by a current-carrying straight conductor
placed in a magnetic field which is perpendicular to it and (iii) current induced in a coil due
to its rotation in a magnetic field.

~Ans, (/) The dirvection of magnetic field produced around a current- (drrymg conductor is given by

right hand thumb rule. [ the conductor carrying current is held in the right hand in such a
way that the thumb points in the direction of current, then direction of curl of fingers gives
the direction of the magnetic hield.

(@) The direction of force experienced by a straight conductor carrying current placed in a
magnetic {ield, which is perpendicular to it is determined by Fleming’s left hand rule. Hold
the thumb and first two fingers of the lefi hand at right angles to each other with the livst
finger pointing in the direction of the Field and the second finger in the direction of the
current, then the thumb points in the direction of the motion.

(iii) The direction of current induced in a civcuit by changing magnetic flux due to motion of a
magnet is determined by Fleming’s right hand rule. If we stretch our right hand in such a
way that the thumb, lorefinger and central finger remain pet pendicular to cach other, so that
the forefinger indicates the direction of the magnetic field and the thumb in the direction of
motion of conductor; then the central finger indicates the divection of induced current.
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