Lakhmir Singh Solutions Class 10 Physics
Chapter 1 Electricity

Question 1:

By what other name is the unit joule/coulomb called ?
Solution :

Volt

Question 2:

Which of the following statements correctly defines a volt ?
(a) a volt is a joule per ampere.

(b) a volt is a joule per coulomb.

Solution :

(b) a volt is a joule per coulomb.

Question 3:

(a) What do the letters p.d. stand for ?

(b) Which device is used to measure p.d. ?
Solution :

(a) p.d. stands for potential difference.

(b) Voltmeter is used to measure p.d.

Did you check the Prevous Year Questions of Class 10 Electricity?

Question 4:

What is meant by saying that the electric potential at a point is 1 volt ?

Solution :

Electric potential at a point is 1 volt means 1 joule of work is done in moving 1 unit
positive charge from infinity to that point.

Question 5:

How much work is done when one coulomb charge moves against a potential difference
of 1 volt ?

Solution :

Potential difference =1V

Charge moved = 1C

Work done = Potential difference x Charge moved

=1x1=1J


https://www.learncbse.in/electricity-chapter-wise-important-questions-class-10-science/

Question 6:

What is the Sl unit of potential difference ?
Solution :

Volt

Question 7:

How much work is done in moving a charge of 2 C across two points having a potential
difference of 12V ?

Solution :

Given,

Potential difference = 12 V,Charge moved =2 C

We know that,

Work done= p.d. x charge moved

=12x2

= 24 joules.

Question 8:

What is the unit of electric charge ?
Solution :

Coulomb

Question 9:

Define one coulomb charge.

Solution :

One coulomb of charge is that quantity of charge which exerts a force of 9 x 109
Newton on an equal charge is placed at a distance of 1 m from it.

Question 10:

Fill in the following blanks with suitable words :

(a) Potential difference is measured in.............. by usinga................ placed
1 P across a component.

(b) Copperis a good.............. Plasticis an...............

Solution :

(a) volts; voltmeter; parallel

(b) conductor; insulator

Question 11:

What is meant by conductors and insulators ? Give two examples of conductors and
two of insulators.

Solution :

Conductors:- Those substances through which electricity can flow are known as
conductors. E.g., Copper, silver etc.

Insulators:- Those substances through which electricity cannot flow are known as
insulators. E.g., Plastic, cotton etc.



Question 12:

Which of the following are conductors and which are insulators ?

Sulphur, Silver, Copper, Cotton, Aluminium, Air, Nichrome, Graphite, Paper, Porcelain,
Mercury, Mica, Bakelite, Polythene, Manganin.

Solution :

Conductor:- Silver, Copper, Aluminum, Nichrome, Graphite, Mercury, Manganin
Insulators:- Sulphur, Cotton, Air, Paper, Porcelain, Mica, Bakelite, Polythene

Question 13:

What do you understand by the term “electric potential” ? (or potential) at a point ? What
is the unit of electric potential ?

Solution :

The electric potential (or potential) at a point in an electric field is defined as the work
done in moving a unit positive charge from infinity to that point.

Unit of electric potential is volt.

Question 14:

(a) State the relation between potential difference, work done and charge moved.
(b) Calculate the work done in moving a charge of 4 coulombs from a point at 220 volts
to another point at 230 volts.

Solution :

(a) Potential difference = Work done/Charge moved.

(b) V1=220 V, V2=230V, Charge moved=4C

Thus, the potential difference= V2- V1 =230-220

=10.

We know that,

Work done = Potential difference x Charge moved

=10x4

Work done =40 joules

Question 15:

(a) Name a device that helps to measure the potential difference across a conductor.
(b) How much energy is transferred by a 12 V power supply to each coulomb of charge
which it moves around a circuit ?

Solution :

(a) Voltmeter

(b) Given : Potential difference=12V, Charge moved=1C

We know that,

Work done = Potential difference x charge moved

=12 x1=12joules

Since work done on each coulomb of charge is 12 joules, the energy given to each
coulomb of charge is also 12 joules.
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Question 16:

(a) What do you understand by the term “potential difference” ?

(b) What is meant by saying that the potential difference between two points is 1 volt ?
(c) What is the potential difference between the terminals of a battery if 250 joules of
work is required to transfer 20 coulombs of charge from one terminal of battery to the
other ?

(d) What is a voltmeter ? How is a voltmeter connected in the circuit to measure the
potential difference between two points. Explain with the help of a diagram.

(e) State whether a voltmeter has a high resistance or a low resistance. Give reason for
your answer.

Solution :

(a) Potential difference between two points in an electric circuit is defined as the amount
of work done in moving a unit charge from one

point to the other point.

(b) The potential difference between two points is 1 volt means 1 joule of work is done
in moving 1 coulomb of electric charge from one point to the other.

(c) Given: Work done = 250J, Charge moved = 20C.

we know that,Potential difference = Work done/Charge moved

=250/20=12.5

(d) A voltmeter is a device which is used to measure the potential difference between
two points in an electric circuit. Voltmeter is always connected in parallel across the two
points where the potential difference is to be measured.

Voltmeter

v

|

Conductor

(e) Voltmeter has a high resistance so that it takes a negligible current from the circuit.

Question 22:

Three 2 V cells are connected in series and used as a battery in a circuit.

(a) What is the p.d. at the terminals of the battery ?

(b) How many joules of electrical energy does 1 C gain on passing through (i) one cell
(i) all three cells ?

Solution :

(a) If three cells of 2 volt each are connected in series to make a battery, then the total



potential difference between terminals of the battery will be 6V.
(b) (i) Given: p.d. = 2V, Charge moved = 1C

We know that

Work done = p.d. x charge moved

=2x1

Work done = 2 joules

(i) Given: p.d. = 6V, Charge moved = 1C

Work done = p.d. x charge moved

=6 x1

Work done = 6 joule.

Question 23:

The atoms of copper contain electrons and the atoms of rubber also contain electrons.
Then why does copper conduct electricity but rubber does not conduct electricity ?
Solution :

Copper has free electrons that are loosely held by the nuclei of the atoms. These free
electrons result in conduction of electricity.

The electrons present in rubber are strongly held by the nuclei of its atoms. So, rubber
does not have free electrons to conduct electricity.
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Question 1:

By what name is the physical quantity coulomb/second called ?
Solution :

Ampere

Question 2:

What is the flow of charge called ?
Solution :

Electric Current.

Question 3:

What actually travels through the wires when you switch on a light ?
Solution :

Electrons.

Question 4:

Which particles constitute the electric current in a metallic conductor ?
Solution :

Electrons.

Question 5:
(a) In which direction does conventional current flow around a circuit ?



(b) In which direction do electrons flow ?

Solution :

(a) Conventional current flows from positive terminal of a battery to the negative
terminal, through the outer circuit.

(b) Electrons flow from negative terminal to positive terminal of the battery (opposite to
the direction of conventional current).

Question 6:

Which of the following equation shows the correct relationship between electrical units ?
1A=1C/sor1C=1A/s

Solution :

1A =1C/s

Question 7:

What is the unit of electric current ?
Solution :

Ampere.

Question 8:

(a) How many milliamperes are there in 1 ampere ?
(b) How many microamperes are there in 1 ampere ?
Solution :

(a) 1 amp = 102 milli amp.

(b) 1 amp = 10¢ micro amp.

Question 9:

Which of the two is connected in series : ammeter or voltmeter ?
Solution :

Ammeter is connected in series.

Question 10:

Compare how an ammeter and a voltmeter are connected in a circuit.

Solution :

Ammeter is connected in series in a circuit whereas voltmeter is connected in parallel.

Question 11:
What do the following symbols mean in circuit diagrams ?
: e o
(1) —AMAN— Gh | g g
! .
Solution :

(i) Variable resistance.
(i) A closed plug key.



Question 12:

If 20 C of charge pass a point in a circuit in 1 s, what current is flowing ?
Solution :

Given, Q =20 C, t=1s

=2

We know that:

1=Q/t.

1=20/1=20A.

Question 13:

A current of 4 A flows around a circuit for 10 s. How much charge flows past a point in
the circuit in this time ?

Solution :

Given, I=4amp, C, t=10s Q=7

We know that:

1=Q/t.

Q=4*10=40C.

Question 14:

What is the current in a circuit if the charge passing each pointis 20 Cin40s ?
Solution :

Given, Q=20C, t=1s

=7

We know that:

1=Q/t.

Thus 1=20/40=0.5A.

Question 15:

Fill in the following blanks with suitable words :

(a) A currentis a flow of........... For this to happen there mustbe a.............
(b) Current is measured in......... using an............ placed in......... in a circuit.
Solution :

(a) electrons; closed
(b) amperes; ammeter; series.

Question 16:

(a) Name a device which helps to maintain potential difference across a conductor (say,
a bulb).

If a potential difference of 10 V causes a current of 2 A to flow for 1 minute, how much
energy is

transferred ?

Solution :

(a) Cell or battery helps to maintain potential difference across a conductor.

(b) Given: p.d. =10V, | = 2amp, t = 1 min = 60s.

We know that:



=Q/.

Thus, Q=Ixt.

Q=2x60.

Q=120 C.

Work done = p.d. x charge moved
Work done = 120x10J

Work done = 1200J.

Question 17:

(a) What is an electric current ? What makes an electric current flow in a wire ?

(b) Define the unit of electric current (or Define ampere).

Solution :

(a) An electric currrent is a flow of electric charges (electrons) through a conductor.
Potential difference between the ends of the wire makes electric current to flow in the
wire.

(b) When 1 coulomb of charge flows through any cross-section of a conductor in 1
second, the electric current flowing through it is said to be 1 ampere.

Question 18:

What is an ammeter ? How is it connected in a circuit ? Draw a diagram to illustrate

your answer.

Solution :

Ammeter is a device used for the measurement of electric current. It is always

connected in series with the circuit in which the current is to be measured.
Ammeter

C

/

Conductor

Question 19:

(a) Write down the formula which relates electric charge, time and electric current.

(b) A radio set draws a current of 0.36 A for 15 minutes. Calculate the amount of electric
charge that flows through the circuit.

Solution :

(a). Work done = Potential difference x charge moved.

(b). 1=0.36A, t=15min =900seconds.

Q=Ixt

=0.36x900

=324C.



Question 20:

Why should the resistance of :

(a) an ammeter be very small ?

(b) a voltmeter be very large ?

Solution :

(a) The resistance of an ammeter should be very small so that it may not change the
value of the current flowing in the circuit.

(b) The resistance of a voltmeter should be very large so that it takes a negligible
current from the current.

Question 21:

Draw circuit symbols for (a) fixed resistance (b) variable resistance (c) a cell (d) a
battery of three cells (e) an open switch (f) a closed switch.

Solution :

(a) Fixed resistance

“AAA-

(b)) “ariable resistance

(c) Cell
- P

(d) Battery of three cells
—1[ 11—

() Open switch

o <A

(f) Closed switch

—

Question 22:
What is a circuit diagram ? Draw the labelled diagram of an electric circuit comprising of



a cell, a resistor, an ammeter, a voltmeter and a closed switch (or closed plug key).
Which of the two has a large resistance : an ammeter or a voltmeter ?

Solution :

A diagram which indicates how different components in a circuit have been connected
by using the electrical symbols for the components is called a circuit diagram.

Voltmeter connected
in parallel with
the resistor
Ammeter in \
saries with the + =
circuit
+)’\— A
O . ANV —
Resistor
- Y
- | — (o) —
T+l 1= 3
Gnn?:recting Cell S
wires

A voltmeter has a large resistance.

Question 23:

If the charge on an electron is 1.6 x 10-** coulombs, how many electrons should pass
through a conductor in 1 second to constitute 1 ampere current ?
Solution :

We know that

-

8
> 1A=L
ls

= Q=18

MNow,
When chargeis 1 54 101? coulombs, number of electrons = 1
When charge is 1 coulomb, number of electrons =

;19 - 0.625 x10'% = 6.25x10%
18 107

Question 24:

The p.d. across a lamp is 12 V. How many joules of electrical energy are changed into
heat and light when :



(a) a charge of 1 C passes through it ?
(b) a charge of 5 C passes through it ?
(c) a current of 2 A flows through it for 10 s ?

Solution :
p.d = 12
Work done
a)pd =
@p Charge moved
Work done=p.d.x Charge moved
=12x1=12]

Amount of electrical energy changed into heat and light=12]

(b)) Work done=p.d.x Charge mowved
=12x5=60]
Amount of electrical energy changed into heat and light=60]

0
(c) I:T
Q=Ixt
=2x10=20C
Work done=p.d. x Charge moved

=12x20=240]
Armount of electrical energy changed into heat and light=2401
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Question 25:

In 10 s, a charge of 25 C leaves a battery, and 200 j of energy are delivered to an
outside circuit as a result.

(a) What is the p.d. across the battery ?

(b) What current flows from the battery ?

Solution :

t=10s, Q=25C, Energy delivered=Work done=200]

Worl done 200

d = = = 8Y
@p Charge moved 25
b)I=2_22_254

t 10
Question 26:

(a) Define electric current. What is the Sl unit of electric current.
(b) One coulomb of charge flows through any cross-section of a conductor in 1 second.
What is the current flowing through the conductor ?



(c) Which instrument is used to measure electric current ? How should it be connected
in a circuit ?

(d) What is the conventional direction of the flow of electric current ? How does it differ
from the direction of flow of electrons ?

(e) A flash of lightning carries 10 C of charge which flows for 0.01 s. What is the current
? If the voltage is 10 MV, what is the energy ?

Solution :

(a) Electric current is the flow of electric charges (electrons) in a conductor such as a
metal wire.

Sl unit of electric current is ampere.

(b) 1 ampere.

(c) An ammeter is used to measure electric current. It should be connected in series
with the circuit.

(d) Conventional direction of flow of electric current is from positive terminal of a battery
to the negative terminal, through the outer circuit. The direction of flow of electrons is
opposite to the direction of conventional current, i.e. from negative terminal to positive
terminal.

(e) Q=10C, t=0.01s

=10%x10° x 10 = 100 % 10° = 100M]
Energy = work done=1000M]

Question 32:

A student made an electric circuit shown here to measure the current through two
lamps.

(a) Are the lamps in series or parallel ?

(b) The student has made a mistake in this circuit.

What is the mistake ?

(c) Draw a circuit diagram to show the correct way to connect the circuit.

Use the proper circuit symbols in your diagram.



Lamps

D
h_&r*"“ T"

E

=

Ammeter

Solution :

(a) Lamps are in series.

(b) Student has connected ammeter in parallel with lamps. It should be connected in
series.

(c)
—HHF—
Vv A
B0
Question 33:

Draw a circuit diagram to show how 3 bulbs can be lit from a battery so that 2 bulbs are
controlled by the same switch while the third bulb has its own switch.
Solution :

4+||....“||:_.

Question 34:

An electric heater is connected to the 230 V mains supply. A current of 8 A flows
through the heater.

(a) How much charge flows around the circuit each second ?

(b) How much energy is transferred to the heater each second ?




Solution :
p.d =230V, I=8A

_aQ
(EJI—T
g_ 9
i
Q0=8x1=28C

S0, 8C of charge flows around the circuit each second.
(b)) Energy transferred=Worl done

0.d.= Wiorl done
" Charge moved
530 Worl done

Work done=230x 8=1840]
Energy transferred=18401]

Question 35:

How many electrons are flowing per second past a point in a circuit in which there is a
current of 5 amp ?

Solution :

I=5A

t=1¢g

-8
t

Q=Ixt=5x1=5C

Mo. of electrons comprising 1.6« 1077 C =1
5

W=31.25x 102#
B

Mo, of electrons comprising 5C=
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Question 1:

Name the law which relates the current in a conductor to the potential difference across
its ends.

Solution :

Ohm'’s law

Question 2:
Name the unit of electrical resistance and give its symbol.



Solution :
Lnit of electrical resistance is chm. Itz symbal is QL

Question 3:

Name the physical quantity whose unit is “ohm”.
Solution :

Electric resistance.

Question 4:

What is the general name of the substances having infinitely high electrical resistance ?
Solution :

Insulators.

Question 5:

Keeping the resistance constant, the potential difference applied across the ends of a
component is halved. By how much does the current change ?

Solution :

W= IR

kKeeping R constant, % e |
S0, when VW is halved, 1 aso becomes half.

Question 6:

State the factors on which the strength of electric current flowing in a given conductor
depends.

Solution :

Strength of electric current flowing in a given conductor depends on

(i) potential difference across the ends of the conductor

(ii) resistance of the conductor.

Question 7:

Which has less electrical resistance : a thin wire or a thick wire (of the same length and
same material) ?

Solution :

Thick wire.

Question 8:
Keeping the potential difference constant, the resistance of a circuit is halved. By how
much does the current change ?



Solution :
W=IR

-2
=

Keeping Vv constant, [ o« %

so, when R is halved, 1 also becomes double,

Question 9:

A potential difference of 20 volts is applied across the ends of a resistance of 5 ohms.
What current will flow in the resistance ?
Solution :

Potential difference, V = 20V
Resistance, R = 5o0hms

Current, | =7

We know that

V=IR

20=1x5

|=20/5=4 A

Question 10:

A resistance of 20 ohms has a current of 2 amperes flowing in it. What potential
difference is there between its ends ?
Solution :

R = 20ohms

| = 2amp

We know that

V=1IR

Thus,

V=2x20

V =40V

Question 11:

A current of 5 amperes flows through a wire whose ends are at a potential difference of
3 volts. Calculate the resistance of the wire.
Solution :

| = 5amp

p.d., V=3V

We know that

V=IR

Thus,

3=5xR

R =3/5=0.6 ohm



Question 12:

Fill in the following blank with a suitable word :

Ohm’s law states a relation between potential difference and........................
Solution :

current.

Question 13:

Distinguish between good conductors, resistors and insulators. Name two good
conductors, two resistors and two insulators.

Solution :

Those substances which have very low electrical resistance are called as good
conductors. E.g., copper and aluminium.

Those substances which have comparatively high resistance than conductors are
known as resistors. E.g., nichrome and manganin.

Those substances which have infinitely high electrical resistance are called insulators.
E.g., rubber and wood.

Question 14:

Classify the following into good conductors, resistors and insulators :

Rubber, Mercury, Nichrome, Polythene, Aluminium, Wood, Manganin, Bakelite, Iron,
Paper, Thermocol, Metal coin

Solution :

Conductor :- mercury, aluminum, iron, metal coin

Resistor :- manganin, nichrome

Insulator :- rubber, polythene, wood, bakelite, paper, thermocol
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Question 15:

What is Ohm’s law ? Explain how it is used to define the unit of resistance.
Solution :

Ohm’s law gives a relationship between current (l) and potential difference (V).
According to ohm’s law: At constant temperature, the current flowing through a
conductor is directly proportional to the potential difference across its ends.

If | is the current flowing through a conductor and V is the p.d. across its ends, then



according to the ohm’s law:
[

or, W |
or, YW=RI

ar R=$

where, R is a constant called "resistance” of the conductor.
The unit of resistance is ohm,

Ifvw=1 volt and I= 1 amp, then R=% = 1chm.

Thus, 1 ochm is the resistance of a conductor such that when a
potential difference of 1 voltis applied to its ends, a current of
1 amp flows through it

Question 16:

(a) What is meant by the “resistance of a conductor” ? Write the relation between
resistance, potential

difference and current.

(b) When a 12 V battery is connected across an unknown resistor, there is a current of
2.5 mA in the circuit. Calculate the value of the resistance of the resistor.

Solution :

(a) The property of a conductor due to which it opposes the flow of current through it is
called resistance of the conductor.

Work done = Potential difference x charge moved.

(b) V =12volt, 1I=2.5 x 10-3 A

We know that

V=IR

R=V/I

R=12/(2.5X10-3)

R=4.8X103ohm = 4800 ohm.

Question 17:

(a) Define the unit of resistance (or Define the unit “ohm”).

What happens to the resistance as the conductor is made thinner ?

Keeping the potential difference constant, the resistance of a circuit is doubled. By how
much does the current change ?

Solution :

(a) 1 ohm is the resistance of a conductor such that when a potential difference of 1 volt
is applied to its ends, a current of 1ampere flows through it.

(b) Its resistance will increase.



Keeping VW constant, [ e %

so,when Ris doubled, I becomes half,

Question 18:

(a) Why do electricians wear rubber hand gloves while working with electricity ?

(b) What p.d. is needed to send a current of 6 A through an electrical appliance having a
resistance of 40 Q ?

Solution :

(a) Electricians wear rubber hand gloves while working with electricity because rubber is
an insulator and protects them from electric shocks.

(b) I=6amp, R=400hm

We know that

V=IR

V=6x40=240V.

Question 19:

An electric circuit consisting of a 0.5 m long nichrome wire XY, an ammeter, a voltmeter,
four cells of 1.5 V each and a plug key was set up.

(i) Draw a diagram of this electric circuit to study the relation between the potential
difference maintained between the points X’ and Y’ and the electric current flowing
through XY.

(i) Following graph was plotted between V and | values :

1.6 4
15+
Vv 1.0+
(Volt)
0.5+
I I % F i i
0 0.2 0.4 0.6

| —» (Amp.)

r-rs

What would be the values of ].V ratios when the potential difference is 0.8 V, 1.2V
and 1.6 V respectively ? What conclusion do you draw from these values ?



(iii) What is the resistance of the wire ?

Solution :
]
Voltmeter
+ ., =
{ '|¥| b
Ammeter .H
+. . _.I'w.' — A ANANNS
\ y Y
Michrome wire
Connecting
wiras —»
1.5Vx4 T=— Sliding contact
+ - _a « s n a1 an_of heostat
| H H H F—=Ts——aAns- 0l heosia
. e Rh
B =wilch Rheostat
Battery

N .
Hence, the ration - remains constant.

From graph, when V=15 volt, I=0.6 amp
v 15

v
For p.d. 0.8V, 1.2vand 1.6V, the value of | ratio remains the same i.e., 2.5 ohm.

(iii} The resistance of the wire is equal to the ratio of potential difference applied and the current passing through it.
W
F'- = |_ =25Q

Question 20:

(a) What is the ratio of potential difference and current known as ?

(b) The values of potential difference V applied across a resistor and the corresponding
values of current |

flowing in the resistor are given below :

Potential difference, V (in volts) : 25 5.0 10.0 15.0
Current, | (in amperes) : 0.1 0.2 0.4 0.6

Plot a graph between V and I, and calculate the resistance of the resistor

(c) Name the law which is illustrated by the above V-I graph.

(d) Write down the formula which states the relation between potential difference,
current and resistance,

(e) The potential difference between the terminals of an electric iron is 240 V and the
current is 5.0 A. What is the resistance of the electric iron ?

Solution :

(a) The ratio of potential difference and current is known as resistance.

(c) Ohm’s law

(d) Potential difference = Current x Resistane

(e) V =240 volt, | = 5amp

We know that

V=IR



240=5xR
R =240/5 = 48 ohm.
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Question 30:

An electric room heater draws a current of 2.4 A from the 120 V supply line. What
current will this room heater draw when connected to 240 V supply line ?
Solution :

In first case,

| =2.4 amp, V =120 volt

V=IR

120=24 xR

R =120/2.4 = 50 ohm

In second case,

V = 240 volt, R = 50 ohm

V=IR

240 =1x 50

| =4.8 amp.

Question 31:

Name the electrical property of a material whose symbol is “omega”.
Solution :

Resistance.

Question 32:

The graph between V and 1 for a conductor is a straight line passing through the origin.
Which law is illustrated by such a graph ?

What should remain constant in a statement of this law ?

Solution :

(a) Ohm’s law

(b) Temperature.

Question 33:

A p.d. of 10 V is needed to make a current of 0.02 A flow through a wire. What p.d. is
needed to make a current of 250 mA flow through the same wire ?
Solution :

In first case,

| =0.02 amp, V = 10 volt

V=IR

10=0.02xR

R =10/0.02 = 500 ohm

In second case,

| =250 x 10-3 amp, R = 500 ohm

V=1IR



V =250 x 10-3 x 500
V =125 volt.

Question 34:

A current of 200 mA flows through a 4 kQ resistor. What is the p.d. across the resistor ?
Solution :

| =200mA=0.2A

R =4 x 103ohm = 4000 ohm

We know that

V=IR
V =0.2x4000
V =800 volt.
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Question 1:

What happens to the resistance as the conductor is made thicker ?
Solution :

The resistance decreases.

Question 2:

If the length of a wire is doubled by taking more of wire, what happens to its resistance
?

Solution :

Resistance also gets doubled.

Question 3:

On what factors does the resistance of a conductor depend ?

Solution :

Resistance of a conductor depends on the following factors:-

Length of the conductor, area of cross section of the conductor, nature of material of the
conductor and temperature of the conductor.

Question 4:

Name the material which is the best conductor of electricity.
Solution :

Silver metal.

Question 5:

Which among iron and mercury is a better conductor of electricity ?
Solution :

Iron.



Question 6:

Why are copper and aluminium wires usually used for electricity transmission ?
Solution :

Because copper and aluminium have very low resistivities.

Question 7:

Name the material which is used for making the heating element of an electric iron.
Solution :

Nichrome.

Question 8:

What is nichrome ? State its one use.

Solution :

Nichrome is an alloy of nickel, chromium, manganese ad iron having a resistivity of
about 60 times more than that of copper. It is used for making the heating elements of
electrical heating appliances.

Question 9:

Give two reasons why nichrome alloy is used for making the heating elements of
electrical appliances.

Solution :

Nichrome alloy is used for making the heating elements of electrical appliances
because:

(i) nichrome has very high resistivity

(i) nichrome does not undergo oxidation (or burn) easily even at high temperature.

Question 10:

Why are the coils of electric irons and electric toasters made of an alloy rather than a
pure metal ?

Solution :

Because

(i) resistivity of an alloy is much higher than that of a pure metal

(i) an alloy does not undergo oxidation (or burn) easily even at high temperature.

Question 11:

Which has more resistance :

(a) a long piece of nichrome wire or a short one ?
(b) a thick piece of nichrome wire or a thin piece ?
Solution :

(a) A long piece of nichrome wire.

(b) A thin piece of nichrome wire.

Question 12:
(a) How does the resistance of a pure metal change if its temperature decreases ?



(b) How does the presence of impurities in a metal affect its resistance ?
Solution :

(a) On decreasing the temperature, the resistance decreases.

(b) Presence of impurities in a metal increases the resistance.

Question 13:

Fill in the following blanks with suitable words :

Resistance is measured in................. The resistance of a wire increases as the
length...................... ; as the

temperature.......... ; and as the cross-sectional area............

Solution :

Ohms; increases; increases; decreases.

Question 14:

(a) What do you understand by the “resistivity” of a substance ?

A wire is 1.0 m long, 0.2 mm in diameter and has a resistance of 10 Q. Calculate the
resistivity of its material ?

Solution :

(a) Resistivity is the characteristic property of a substance which depends on the nature
of the substance and its temperature. It is numerically equal to the resistance between
the opposite faces of a 1 m cube of the substance.

(b)I=1m
r=d/2=0.22mm=0.1 mm =0.0001m,
R =10 ohm
We know that,
I

E. pA

RA
P

10x x x [0.0001)°
1
31.4x 108 0m

Question 15:

(a) Write down an expression for the resistance of a metallic wire in terms of the
resistivity.

What will be the resistance of a metal wire of length 2 metres and area of cross-section
1.55 x 10 m2, if the resistivity of the metal be 2.8 x 108 Qm ?



Solution :
byl =2m

A =155x10°%m*?
p=2.8x 10%0m
|

P=pn—
" A
=2.8x10" x;{_
1.55x% 10
- 0.0360
Question 16:

(a) Give two examples of substances which are good conductors of electricity. Why do
you think they are

good conductors of electricity ?

Calculate the resistance of a copper wire 1.0 km long and 0.50 mm diameter if the
resistivity of copperis 1.7 x 108 Qm.

Solution :

(a) Silver and copper are good conductors of electricity because they have free
electrons available for conduction.

(b1 = 1km =1000m

r= 9 05 i = 0.25mm = 0.25x 10% m
2 >
p=1.7x10%0m
I I
P=g — =g —
a A a e
R=1.7x107%x 1000 = =86.60
2, 14x(o.25xm'3)
Question 17:

Will current flow more easily through a thick wire or a thin wire of the same material
when connected to the same source ? Give reason for your answer.

Solution :

Current will flow more easily through thick wire because the resistance of the thick wire
will be lesser than that of thin wire.

Question 18:

How does the resistance of a conductor depend on :
(a) length of the conductor ?

(b) area of cross-section of the conductor ?

(c) temperature of the conductor ?

Solution :



(a) Resistance of a conductor increases (or decreases) with increase (or decrease) in
the length of the conductor.

(b) Resistance of a conductor decreases (increases) with increase (decrease) in the
area of cross-section of the conductor.

(c) Resistance of a conductor increases on raising the temperature and decreases on
lowering the temperature.

Question 19:
(a) Give one example to show how the resistance depends on the nature of material of
the conductor.
(b) Calculate the resistance of an aluminium cable of length 10 km and diameter 2.0
mm if the resistivity of aluminium is 2.7 x 10-¢Qm.
Solution :
(a) If we take two similar wires of same length and same diameter, one of copper metal
and other of nichrome alloy, we will find that the resistance of nichrome wire is about 60
times more than that of the copper wire. This shows that the resistance depends on the
nature of material of the conductor.
byl =10 km = 10000 m
d = 2mm
r=1mm = 10%m
p=2.7 x 10°0m

I

R=p_—
P&
_27 w108 x 1000 -
3.14x(10‘3)
= 0,859 10° 0
= 550
Question 20:

What would be the effect on the resistance of a metal wire of :
(a) increasing its length ?

(b) increasing its diameter ?

(c) increasing its temperature ?

Solution :

(a) Resistance will increase.

(b) Resistance will decrease.

(c) Resistance will increase.

Question 21:

How does the resistance of a wire vary with its :
(a) area of cross-section ?

(b) diameter ?



Solution :
(a) By increasing the area of cross section, the resistance will decrease.
(b) By increasing the diameter, the resistance will decrease.
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Question 22:
How does the resistance of a wire change when :
(i) its length is tripled ?
(ii) its diameter is tripled ?
(in) its material is changed to one whose resistivity is three times ?
Solution :
I

R=g_—
"
(a) | — 3l
3l
R'=p—=3R
A
Resistance gets tripled.
(b)d—3d
I I I
R=p—-=R=p—=p =
ST ()
o I 1 I R

. 1
Resistance becomes 3 th.

(R=py

p—3p
I
R'=3p— = 3R
"
Resistance becomes 3 times,

Question 23:
Calculate the area of cross-section of a wire if its length is 1.0 m, its resistance is 23 Q
and the resistivity of the material of the wire is 1.84 x 10 Qm.



Solution :
[=1.0m

R=23 ohm
p=1.84 % 10%chm-meter

we have
|
F=p—
" A
23=1.84%10° x =
&
. 1.84 %107
o3
=0.08x10°m?
- Bx 10 %m?
Question 24:

(a) Define resistivity. Write an expression for the resistivity of a substance. Give the
meaning of each symbol

which occurs in it.

(b) State the Sl unit of resistivity.

(c) Distinguish between resistance and resistivity.

(d) Name two factors on which the resistivity of a substance depends and two factors on
which it does not depend.

(e) The resistance of a metal wire of length 1 m is 26 Q at 20°C. If the diameter of the
wire is 0.3 mm, what will be the resistivity of the metal at that temperature ?



Solution :

BxA
I
where, R is the resistance of the conductor
A is the area of cross-section of the conductor
lis the length of the conductor.

(a) Resistivity, p=

() Ohm-meter

(c) 1. Resistance is the property of the conductor, while resistivity is the property of the material of the conductor.

2. Resistance of a conductor is the opposition to the flow of electric current through it. Resistivity of a substance is the opposition
electric current by a rod of that substance which is 1m long and 1m? in cross section.

3. Resistance of a conductor depends on length, thickness, nature of material and temperature of the conductor; while resistivity
depends on the nature of the substance and temperature.

(d) Resistivity of a substance depends on the nature of the substance and its temperature. It does not depend on the length or thick
conductor.

()| =1m
R = 26chm
r=%= %mm =0.15mm = 0.15x10% m

_RxA Rxwr?
L

26x3.14x(0.15x 10°)’

1
=1.83%x 10" 0Om

Question 33:
A piece of wire of resistance 20 Q is drawn out so that its length is increased to twice its
original length. Calculate the resistance of the wire in the new situation.



Solution :

|
R=p—
PX
Moy

o

' = 2 and;&':ﬁ
2

p' = p (since the material of the wire is the same)

R'=4x20=800

Question 34:
The electrical resistivities of three materials P, Q and R are given below :

P 23 x10°Q m
Q 263 x 108 Q m
R 1.0 x 10 Q m

Which material will you use for making (a) electric wires (b) handle for soldering iron,
and (c) solar cells ? Give reasons for your choices.

Solution :

(a) Material Q with resistivity 2.63 X 10-8 ohm-m can be used for making electric wires
because it has very low resistivity.

(b) Material R with resistivity 1.0 X 1015 ohm-m can be used for making handle of
soldering iron because it has very high resistivity.

(c) Material P with resistivity 2.3 X 103 ohm-m can be used for making solar cell
because it is a semiconductor.

Question 35:
The electrical resistivities of four materials A, B, C and D are given below :

A 110 x 108 Q@ m
B 1.0 x 101 Q@ m
C 100 x 108 Q@ m
D 23 x10° Qm

Which material is : (a) good conductor (b) resistor (c) insulator, and (d) semiconductor ?
Solution :

(a) Good conductor = C (10 x 10-8ohm-m)

(b) Resistor = A (110 x 10-8 ohm-m)



(c) Insulator= B (1 x 1010 ohm-m)
(d) Semiconductor=D (2.3 x 103 ohm-m)

Question 36:

The electrical resistivities of five substances A, B, C, D and E are given below :
A520x108Qm

Solution :

(a) E is best conductor of electricity due to its least electrical resistivity.

(b) C, because its resistivity is lesser than that of A.

(c) B, because it has the highest electrical resistivity.

(d) C and E, because of their low electrical resistivities.
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Question 1:

Give the law of combination of resistances in series.

Solution :

According to the law of combination of resistances in series, the combined resistance of
any number of resistances connected in series is equal to the sum of the individual
resistances.

Question 2:

If five resistances, each of value 0.2 ohm, are connected in series, what will be the
resultant resistance ?

Solution :

As per the law of combination of resistances in series,

R=R1+ R2+ R3+ R4+ R5

R=0.2+0.2+0.2+0.2+0.2=10hm.

Question 3:

State the law of combination of resistances in parallel.

Solution :

According to the law of combination of resistance in parallel, the reciprocal of the
combined resistance of a number of resistances connected in parallel is equal to the
sum of the reciprocals of all the individual resistances.

Question 4:
If 3 resistances of 3 ohm each are connected in parallel, what will be their total
resistance ?



Solution :

R, =R, =R, =30
i1, 1.1
R R, R, R,
1 1 1 =
==+ —+—=—=—=1
> 3 2 3
R =10
Question 5:

How should the two resistances of 2 ohms each be connencted so as to produce an
equivalent resistance of 1 ohm ?

Solution :

Since the resultant resistance is less than the individual resistances, so the resistances
should be connected in parallel.

Question 6:

Two resistances X and Y are connected turn by turn : (i) in parallel, and (ii) in series. In
which case the resultant resistance will be less than either of the individual resistances
2

Solution :

In case of parallel combination, the resultant resistance will be less than either of the
individual resistances.

Question 7:

What possible values of resultant resistance one can get by combining two resistances,
one of value 2 ohm and the other 6 ohm ?

Solution :

Rq=20hm, Rg=60hm

Case |: (Parallel combination)
1/R=1/Rq+ 1/Rq
TVR=1/2+1/6=4/4
R=6/4=150chm

Case |l: (Series combination)
R=Rq{+Rg=2+6=8ohm

Lakhmir Singh Physics Class 10 Solutions Page No:38



Question 8:

Show how you would connect two 4 ohm resistors to produce a combined resistance of
(a) 2 ohms

(b) 8 ohms.

Solution :

(a) By connecting in parallel: Since equivalent resistance will be
1/R=1/4+1/4=2/4=1/2

Therefore, R = 2 ohm

(b) By connecting in series : Since equivalent resistance will be

R =4 ohm + 4 ohm = 8 ohm.

Question 9:

Which of the following resistor arrangement, A or B, has the lower combined resistance
?

10Q

100 1 ——
— s -

1000 Q

S - s
(A) (B)

Solution :

Resistance of arrangement A is 10 ohm.

Combined resistance of arrangement B is caculated as follows:
1/R=1/10 + 1/1000 = (100+1)/1000

R =1000/101 = 9.9 ohm

Therefore, arrangement B has lower combined resistance.

Question 10:

A wire that has resistance R is cut into two equal pieces. The two parts are joined in
parallel. What is the resistance of the combination ?

Solution :

Resistance of each part is R/2.

Resultant resistance R’ is given by

1/R’ = 2/R+2/R

R’=R/4.

Question 11:
Calculate the combined resistance in each case :



Solution : "
(a) R1=5000hm, R5=1000chm

As per given figure,
R=R1+R5=500+1000=15000hm.
(b) R1=20hm, Ro=20hm

As per given figure,
1/R=1/R1+1/Rz

1/R=1/2+1/2

R=1ohm

(c) Ri=4ohm, Ry=4ohm, R3=3o0hm

As per given figure,
1/R=1/Rq+1/R9

1/R=1/4+1/4

R=2ohm

Total resistance =R+R 3
=2+3=50hm

Question 12:
Find the current in each resistor in the circuit shown below :




Q i L
? — 40

Solution :

R4q=6ohm, Ro=4chm V=24V

The two resistances are connected in parallel.

Current across Rq=11=V/R{=24/6=4amp
Current across Rp=l9=V/R5=24/4=6amp

Question 13:

Explain with diagrams what is meant by the “series combination” and “parallel
combination” of resistances. In which case the resultant resistance is : (i) less, and (ii)
more, than either of the individual resistances ?



Solution :

(i) Series combination

When two or more resistances are connected end to end consecutively, they are said to be connected in se
resistance of any number of resistances connected in series in equal to the sum of the individual resistance

R, R, R,

The resultant resistance is more than either of the individual resistances.

(ii) Parallel combination

When two or more resistances are connected between the same two points, they are said to be connected
of the combined resistance of a number of resistances connected in parallel is equal to the sum of the recip

1/R= 1.-"'R1+1.-"'R2+ ........

The resultant resistance is less than either of the individual resistances.

Question 14:

A battery of 9 V is connected in series with resistors of 0.2 Q, 0.3 Q, 0.4 Q, 0.5 Q and 12
Q. How much current would flow through the 12 Q resistor ?

Solution :

R41=0.2o0hm, R5=0.40hm, R3=0.3chm, R4=0.50hm, Rg=120hm, V=9V
Resultant resistance=Rq+ Ro+ R3+ Ra+ Rg

R=0.24+0.4+0.3+0.5+12=13.40hm

Thus the current flow through 12o0hm resistance will be=V/R
1=9/13.4

|=0.67amp.



Question 15:

An electric bulb of resistance 20 Q and a resistance wire of 4 Q are connected in series
with a 6 V battery. Draw the circuit diagram and calculate :

(a) total resistance of the circuit.

(b) current through the circuit.

(c) potential difference across the electric bulb.

(d) potential difference across the resistance wire.

Solution :

2002 4 ()
- 4 “'\:‘"'_ _'-n':.\'r"h‘-":‘.h" =1
| |
A 1

._..._.It— —

6V
(a) Total resistance of the circuit=R 1 +Ro=20+4=24chm
(b} We know that
V=IR
Therefore,
6=1x 24
|=6/24=0.25amp
(c) pd. across bulb=IR4=0.25X20=5V

(d) p.d. across resistance wire=IR;=025X4=1V

Question 16:
Three resistors are connected as shown in the diagram.

100
—— A
e bR
1 amp.
L AAANA—
150

Through the resistor 5 ohm, a current of 1 ampere is flowing,
(i) What is the current through the other two resistors ?

(i) What is the p.d. across AB and across AC ?

(iii) What is the total resistance ?



Solution :

10Q
— WVAA—
A S5Q B Ry C
1 amp. R, 2
—NVWWA—
15 Q

According to the diagram,
(i} Total current I=1lamp is entering the parallel combination of R4 and Ro. Let |4 current flow through R4 and |5 current

Then
IR2

Ii =
R+ R,

_ 15 _5en
10+ 15

IRy
:[2 = -
i+ R,
1x10

10+15 044
(ii) p.d. across AB =|R3=1x5=5V
Equivalent resisyance between Band C is
1/R'=1/R1+ 1/R;=1/10+ 1/15
1/R'=5/30
R'=&6ohm
Total resistance between A and Cis R =5+6 =11 chm
p.d. across AC=R=1x11=11V

(iii) Total resistance = R3+R'=5+ 6 =110hm

Question 17:
For the circuit shown in the diagram below :
4V
+ | =
l ]
6Q 30

120 30

What is the value of :
(i) current through 6 Qresistor ?



(i) potential difference across 12 Q resistor ?
Solution :

Az per the cirouit

W= 4

Total resistance in line 1=R, =6 4+ 3 = 9 ohm
Total resistance in line 2=R,= 12 + 3 = 15 chm

(i) Current through 60 resistor = current through line 1=Ri = g= 0, 44 0
1
(i) p.d across line 2 is 4
. Vo4
current through line 2=—= — 10
R, 15

p.d. across 120 resistor=%x 12 =32
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Question 18:

Two resistors, with resistances 5 Q and 10 Q respectively are to be connected to a
battery of emf 6 V so as to obtain :

(i) minimum current flowing (ii) maximum current flowing

(a) How will you connect the resistances in each case ? .

(b) Calculate the strength of the total current in the circuit in the two cases.
Solution :

Given: Two resistors with resistances R1=50hm and R2=10ohm, V=6volt

(a) For minimum current these two should be connected in series. For maximum current
these two should be connected in parallel.

(b)In series,

Total resistance = 5+10 = 150hms

Therefore total current drawn = V/R = 6/15 = 0.4amps

In parallel,

Total resistance R is given as

1/R=1/R1+1/R2

1/R=1/5+1/10

1/R=3/10

R=10/3ohm

Therefore total current drawn by the circuit = V/R = 6/(10/3) =1.8amps.

Question 19:
The circuit diagram given below shows the combination of three resistors Ri R: and Rs :



+| =

I s

12V

Find : (i) total resistance of the circuit.

(ii) total current flowing in the circuit.

(iii) the potential difference across R..

Solution :

(i) Total resistance of two resistors that are connected in parallel is
1/R = 1/3+1/6

1/R’ = 3/6

R’ = 2ohms

Total resistance of the circuit = 2+4ohms = 6ohms

(i) Total current flowing through the circuit=V/total resistance
| =12/6 = 2amps

(iii) Potential difference across R1=R1 x| =4 x 2 = 8V.

Question 20:
In the circuit diagram given below, the current flowing across 5 ohm resistor is 1 amp.
Find the current flowing through the other two resistors.

5

Solution :

Given :-

1 amp current is flowing through 50hm resistor.

We know that in case of parallel connection, the p.d. across each resistor is same and
is equal to the voltage applied.

Therefore, applied voltage, V=1R =1 x5 =5V



So,
Current through 4 ohm resistor = V/IR =5/4 =1.25 A
Current through 10 ohm resistor = V/R =5/10 = 0.5 A

Get the list of all the important Physics Symbols that are used along with their name

Question 21:
A resistor has a resistance of 176 ohms. How many of these resistors should be
connected in parallel so that their combination draws a current of 5 amperes from a 220
volt supply line ?
Solution :
[=5A
Vo= 2200
W 220
F=—=—=440
I 5
Required resistance is less than 1760, so the
resistors should be connected in parallel.

Let the required no. be n.

Reg = 176 _ 44
il
_e_,
44
Question 22:

An electric heater which is connected to a 220 V supply line has two resistance coils A
and B of 24 Q resistance each. These coils can be used separately (one at a time), in
series or in parallel. Calculate the current drawn when :

(a) only one coil A is used.

(b) coils A and B are used in series.

(c) coils A and B are used in parallel.


https://www.aplustopper.com/physics-symbols/

Solution :
Given V=220V

Fa=Rg=240hm
(a) Current drawn when only coil A is used:
| =\/Rp=220/24
=9.14amps
(b) Current drawn when coils A and B are used in series:
Total resistance, R = Ra + Rg = 24+24 = 48chms
| =W/R=220/48
=4 58amps
[c)} Current drawn when coils A and B are used in parallel:
Total resistance, 1/R. = 1/Ra + 1/Rg=1/24 + 1/24 = 2/24 = 1/12
R=1Zchms
| =\/R=220/12

=18.33amps

Question 23:
In the circuit diagram given below five resistances of 10 Q, 40 Q, 30 Q, 20 Q and 60 Q
are connected as shown to a 12 V battery.

300

108 AN
200

400 o W 2
6002

+ o
12V
Calculate :

(a) total resistance in the circuit.
(b) total current flowing in the circuit.



Solution :

{13 Equivalent resistance of 100 and 40 Q reistances {connected in parallel)is Ry, given as:
1 1 1 =

Ry 10 40 40

R,=80

Equivalent resistance of 30 L, 20% and 60 & reistances (connected in parallel} is Ry, given as:
1 1 + 1 1 =]

R, 30 20 60 60

Ro=100

Fyand Rz are connected in series,

. Total resistance in the drouwitisR=R;+Rz=8+10=180Q
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Question 24:
In the circuit diagram given below, three resistors Ri, Rz, and Rs of 5 Q, 10 Q and 30 Q,
respectively are connected as shown.

Ri=5Q

Calculate :

(a) current through each resistor.
(b) total current in the circuit.

(c) total resistance in the circuit.



Solution :
V=12V

R4, Rz and R5 are connected in parallel.

(a) Current through R1=V/Ry=12/5=24A
Current through Rz =V/Ro=12/10=12 A

Current through R =V/R,=12/30=04A

(b) Total current inthe circuit=24+12+04=44A

(c) Total resistance in the circuit=R

1/R=1/R4+ 1/Ro+ 1/R4
1/R=1/5+1/10+ 1/30
1/R=10/30

R =3ohm

Question 25:

A p.d. of 4 V is applied to two resistors of 6 Q and 2 Q connected in series. Calculate :
(a) the combined resistance

(b) the current flowing

(c) the p.d. across the 6 Q resistor

Solution :

Wo=4Y,
K4 = 60ohm, Rs = 8 ohm (in series)
|a) Combined resistance, R =Ry + Ry = 6+2 = 8ohm

(b) Current flowing, | = V/R = 4/8=0.5amp

[c) p.d. across Sohmresistor=1xRy1=05x6=3V



Question 26:

A p.d. of 6 V is applied to two resistors of 3 Q and 6 Q connected in parallel. Calculate :
(a) the combined resistance

(b) the current flowing in the main circuit

(c) the current flowing in the 3 Q resistor.

Solution :

V=6V

Rq=3ohm, R;=&ochm (in parallel)

(a) Combined resistance.

1/R=1/R1+1/R5

1I/R=1/3+1/6=3/6=1/2

R =2ohm

(b) Current flowing in the main circuit, | =V/R=6/2=3 A
(c}) Current flowing in 3 ohmresistor=V/R1=46/3=2A

Question 27:
In the circuit shown below, the voltmeter reads 10 V.

el

©
20 3 Q

) What is the combined resistance ?

) What current flows ?

) What is the p.d. across 2 Q resistor ?
) What is the p.d. across 3 Q resistor ?
Solution :

(a
(b
(c
(d

[=56Y
Rym20, Ram 30
{a) Combined resistance, R,,.=2+3=50

(c)p.d. across 202 resistorsI xR=2x2=4V
(d) p.d. across 30 resistor=IxR=2x=6Y



Question 28:
In the circuit given below :

(a) What is the combined resistance ?

(b) What is the p.d. across the combined resistance ?
(c) What is the p.d. across the 3 Q resistor ?

(d) What is the current in the 3 Q resistor ?

(e) What is the current in the 6 Q resistor ?

Solution :

Total current flowing through circuit, [ = 6 A

K4 =3chm, Rz = 6 chm

(a) Combined resistance R is

1/R=1/3+1/6

1/R=3/6

R=2ohms

(b) p.d. across the combined resistance=IR=6x2=12V

(c) p.d. across the 3 ohm resistor = p.d. across the combined resistance =12V
(d) Current flowing through the 3 ohm resistor =V/R1=12/3=4A

[e] Current flowing through the & ohm resistor =V/Ro=12/6=2 A
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Question 29:

A 5V battery is connected to two 20 Q resistors which are joined together in series.
(a) Draw a circuit diagram to represent this. Add an arrow to indicate the direction of
conventional current flow in the circuit.

(b) What is the effective resistance of the two resistors ?

(c) Calculate the current that flows from the battery.



(d) What is the p.d. across each resistor ?
Solution :

E)

20Q 20 Q

e

ES
— T
* SV-‘

(k) Effective resistance = 20+ 20 = 40 ohms
(c) Current flowing through the circuit =1 =V/BR =5/40=0.125 amps

(d) pd. acrosseachresistance =1 xR =0125x20=25V

Question 30:

The figure given below shows an electric circuit in which current flows from a 6 V battery
through two resistors.

(a) Are the resistors connected in series with each other or in parallel ?

(b) For each resistor, state the p.d. across it.

(c) The current flowing from the battery is shared between the two resistors. Which
resistor will have bigger share of the current ?

(d) Calculate the effective resistance of the two resistors.

(e) Calculate the current that flows from the battery.




Solution :

V=6V, Rq=2ohms, Ro=3chms
(a) Resistors are connected in parallel
[b) p.d. across each resistor is same and is equal to &Y.
[c) 2 ohms resistance have bigger share of current because of its lower resistance.
(d) Effective resistance=R
1/R=1/2+1/3
1/R=5/4
R=1.2o0hms

[e) Current flowing through battery, I=V/R=6/1.2=5amps

Question 31:
A 4 Q coil and a 2 Q coil are connected in parallel. What is their combined resistance ?

A total current of 3 A passes through the coils. What current passes through the 2 Q coil
?

Solution :

40 and 20 coil are connected in parallel.
Zombined resistance is R

1.1 3
4

2 4

PE i u | P

+
3

Total current I=— = 300

o<

Vo
4/3

Ve 3x— = 4y

| I W

m|

Current through 20 coil=

| e

Question 32:

(a) With the help of a circuit diagram, deduce the equivalent resistance of two
resistances connected in series.

(b) Two resistances are connected in series as shown in the diagram :



[«—10 V —>| |6 V—|

e ","'I.\u" BT ,".-"J""-r'h‘-r';\'w-"ﬁ\r"h__ T _“\.’;'"«ﬂ'-"'\f’""-.-"'-"»ﬁ_ THITE
50 R
A ¥
+ —
——-—---{ S — !—._ 1’ e ]
V volt

(i) What is the current through the 5 ohm resistance ?
(i) What is the current through R ?

(iii) What is the value of R ?

(iv) What is the value of V ?



Solution :

b— R———

po——— v "

e Vi—sle— V2—]

A ; Rz
F—AAAMAN e AAAAAAN

14 11
| |
|

— . +E"'"_ |

V volis

(a) Fig shows two resistances R, and R, connected in series with a battery of W volts.
Let the p.d. across By iV and the p.d. aooss B, is .,

R s

Let the equivalent resistance be R and current flowing through whole drcuitis [

By Ohm's law,

Vool xR —mme(2)

Applying Chm's law to both R, and R,
Wy m [ xR,y =eeme=ee(F]

Ve mIxRy ==—====={4)

From egs. (1), (2), (3) and (4), we get
IxR =[xR, + xR,

Tk =lxfR, +R,)

RaR, +R,

s3]
1) Current threugh 50 resistor= % -

(i) Since 50 resistor and R are connected in series, sosame current flows through them,
S0, Current through R=24

(i} W=IR
Vo6

P
I 2

(iv)V=1046=16V

Question 33:

(a) With the help of a diagram, derive the formula for the resultant resistance of three

resistors connected in series.
(b) For the circuit shown in the diagram given below :



50Q

@

Calculate :

(i) the value of current through each resistor.
(i) the total current in the circuit.

(iii) the total effective resistance of the circuit.

A




Solution :

o v :

L | —
{F---11
W volts
(a) Fig shows three resistances By, R, and R, connected in series with a battery of W valts,

Let the p.d. across Ry, R, and B, s\, W and A respectively

SE WM+ W W (1)

Let the equivalent resistance be R and current flewing threugh whole adrauit is 1.
By Ohm's law,

¥R

1

WulxR -——-2)

Applying Ohm's law to both R, R, and R,

LA B B 1

W = [xRy ammeaeacfd)

Wy = [xRy —mmemeee(5)

From eqgs. (1), (2}, (3), {4) and (5}, we get
xR =1xR, + 1xR, + xR,

[xR =l=(R,+FR, +R,)

R=FRy+R,+Ry

(b) Let S0=R,, 100 =R, 300 =R,
v 6

(i) Current through Ry=[,;=— = — = 1.24
By S

Current through R,= l,=— = — = .64

Current through R,= ]3=Ri3 - % = 0,28
(i) Total current in the circuit=1.2+0.6+0.2 =24
(iii) Effective resistance B is given as
e TP S )
R™R, R, Ry
i 1 1
"s'10" 30
G+3+1 10
T30 "3
30
o= T 20
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Question 34:

(a) With the help of a circuit diagram, obtain the relation for the equivalent resistance of
two resistances connected in parallel.

In the circuit diagram shown below, find :

(i) Total resistance.



(i) Current shown by the ammeter A

— MM
50

AN — AN
30, 28

4® +

e B
< -_I




Solution :

Suppose total current flowing the circuwit is |, then the current passing through resistance R4 will be I and current passing through resistance B3
will be Iz

Total current =1=ly+13
Let resultant resistance of this parallel combination is R. By applying the Ohm’s law to the whole circuit, we get that I=W/R
Since the potential difference across the both the resistances is same, so applying the Ohm's law to each resistance we get that
14=¥/Ry

12=V/Ra

Putting these eq in the abowve one, we get that

VIR=V/R1+V/Ra

1/R=1/Rq+1/R3

If two resistance are connected in parallel than, the resultant resistance will be

1/R=1/R4+1/Ra

bl

li) Total reisitance=R

1/R=1/Ry+1/Rz

R=2 Sohms

lii) Current flowing through the circuit

=1.6amps

Question 35:

(a) Explain with the help of a labelled circuit diagram, how you will find the resistance of
a combination of three resistors of resistances R:, R: and Rs joined in parallel.

(b) In the diagram shown below, the cell and the ammeter both have negligible
resistance. The resistors are identical.



AN e
K

With the switch K open, the ammeter reads 0.6 A. What will be the ammeter reading
when the switch is closed ?



Solution :

ia)
= A\ o
= " o
5 Ry
A AN =
=
A e B
- P - L
1 R
T i 11

HE---1F

Y wodls
Suppose total current flowing in the circuit is |, then the current passing through resistance R will be 14 current passing through resistance Rz will
be |7 and current passing through resistance R will be |3,

Total current =I=ly+l+13
et resultant resistance of this parallel combination is B. By applying the Ohm's law to the whole circuit, we get that
I=W/R
Since the potential difference across all the resistances is same, so applying the Ohm's law to each resistance we get that
1=V/Ry
12=ViRz

19=V/Ry

L
Putting these egs. in the above one, we get
WIR=V/R1+VIR2+ ViR,
1/R=1/Rq+1/Ra+ 1/R3
If two resistance are connected in parallel, then the resultant resistance will bz

1R=1/Rq+1/Rz+ 1Ry

|bl If switch is open, them only upper two resistances (connected in parallel) are in the circuit

Effective resistanceis 1/R;=1L/R+1/R=2/R

Rag=Ri2
So the current=1=\/ (R 2]=0.6A [given]
WiR=03A

‘When the switch closes, the third resistance also comes in the circuit. The effective resistance of the cirouit becomes B3

Hence, Current | =W/[R/A) = 3(W/R)=3x03=074
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Question 43:
Show with the help of diagrams, how you would connect three resistors each of
resistance 6 Q, so that the combination has resistance of (i) 9 Q (ii) 4 Q.



Solution :
]

60
l:l_ 60
= .am. PP
Resultant resistance for parallel circuit=R
/R=1/6+1/6&
1/R=2/4
R=3

Effective resistance=46+3=%chms

(i)

60
=l
T=T =T

o T

Resultant resistance for each parallel circuit=R
1/R=1/6+1/6+1/8

1/R=3/6

R=2

Therefore effective resistance=2+2=4ohms.

Question 44:
Two resistances when connected in parallel give resultant value of 2 ohm; when
connected in series the value becomes 9 ohm. Calculate the value of each resistance.



Solution :

Two resistances when connected in series, resultant value is Yohms.
Two resistances when connected in parallel, resultant value is 2ohms.
Let the two resistances be R4 and Ro.

If connected in series, then
9=Rq+R2

Rl=g-R2

If connected in parallel, then
1/2=1/Rq1+1/R2

From above equations we get that
1/2=(R1+R3)/R1R5

1/2=9/(9-R5) Ra

9R5-R5%=18

R52-9R5+18=0

(Rz-6) (Rz-3)=0

Ro=6,3

5o if Re=60hms, then R1=%9-6=3o0hms.
If Ro=3ohms, then R{=%-3=5chms.

Question 45:
A resistor of 8 ohms is connected in parallel with another resistor X. The resultant
resistance of the combination is 4.8 ohms. What is the value of the resistor X ?
Solution :

Given:

A resistor of Bohm is connected in parallel with a resistor of X.

And resultant is 4.8.

Then X=7

We know that for parallel case

L/R=1/Rq+1/X

1/4.8=1/8+1/x

1/4.6-1/8 = 1/x

After solving we get that

X=12ohms

Question 46:

You are given three resistances of 1,2 and 3 ohms. Show by diagrams, how with the
help of these resistances you can get:

(i) 6 Q (i) 611 Q (i) 1.5 Q



Solution :
112 20 20
i)
{ —AN NN NN\ Equivalent resistance = 10 + 20 + 30 =60

100
TAVAYAN _ _
50 Equivalent resistance
t s O GO ORISR - === 1 T 5
(ii) LAVAVAN s g et T T TR e
3Ll &
R =-—0
Y VAVAN 11
10 2Ll : i : i
A7 . Equivalent resistance of first line
(iii) = 1 2 s TR
Resistance of the second line = 3 Q
. Equivalent resistance
1 1 1 2
I = =

=
R 3 3 3
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Question 47:

How will you connect three resistors of 2 Q, 3 Q and 5 Q respectively so as to obtain a
resultant resistance of

2.5 Q ? Draw the diagram to show the arrangement.

Solution :

Given: Three resistances of 2ohms, 3ohms, 5ohms.
Their resultant, R=2.50hms

20 30

e oy
|
—— ™
50

Resistance of first line =2+3 =5 ohm
So,1/R=1/5+1/5
On solving we get that
R=2.50hms

Question 48:
How will you connect three resistors of resistances 2 ), 3 Q and 6Q obtain a total n si



stance of: (a) 4 Q., and (b) 1Q?
Solution :

(a) Connect 2ohms resistor in series with a parallel combination of 3ohms and Sohms.
(b} Connect 2ohms, 3ohms, and &ochms in parallel.

Question 49:

What is (a) highest, and (b) lowest, resistance which can be obtained by combining
Com resistors having the following resistances ?

40,80,120,24Q

Solution :

(a) For obtaining the highest resistance by combining the given resistances, we must connect them in series.
We get,

R=4+8+12+24=480hms

(b) For obtaining the lowest resistance by combining the given resistances, we must connect them in parallel.
We get,

1I/R=1/4+1/8+1/12+1/24

On solving we get, R=2ohms

Question 50:
What is the resistance between A and B in the figure given below ?

Solution :

The three resistance of 20 ohm, 10 ohm and 20 ohm on the extreme right side are in series.
5o, the resultant of these three resistances = 20+20+10 = 50o0hms.

This 50ohms is in parallel with 30ohms. So resultant of these two will be

1/R=1/30+1/50

1/R=80/1500

R=18.75chms

Mow, the resistances 10 ohms, 18.75 ohms and 10 ohms are in series.

Therefore, resultant resistance = 18.75+10+10 = 38.7 Sohms.



Question 51:

You are given one hundred 1 Q resister. What is the smallest and largest resistance you
can make in a circuit using these ?
Solution :

Given: n=100, R=1 ohm

For obtaining the smallest resistance, these resistances are connected in parallel:
Equivalent resistance = 1/1 + 1/1 + 1/1....100 times = 100/1

Req=1/100=0.01 ohm

For obtaining the largest resistance, these resistances are connected in series:
Equivalent resistance = 1+ 1 + 1.....100 times = 100
Req= 100 chm

Question 52:

You are supplied with a number of 100 Q How could you combine some of these
resisters to make a 250 Q resistor ?
Solution :

For obtaining 250o0hms, connect two 100ohms in series with a parallel combination of two 100chms.

Question 53:
The resistors R, R;, R3 and R in the figure given below are all equal in value.

(a—o{B) (c)
e g e g

R S fy
|

===}
& & *ﬂ
What would you expect the voltmeters A, B and C to read assuming that the connecting
wires in the circuit have negligible resistance ?

Solution :

Req = R+R+R+R = 4R ohm

Total current inthe circuit, | =V/R = 12/4R = 3/R

Reading of voltmeter A =Voltage across Ry =1 xR1=3/R xR =3V

Reading of voltmeter B=Voltage across Ro =1 xRy =3/R xR =3V

Reading of voltmeter C=Vaoltage across the series combination of Rz and Ry =1 x ([Re+R4) = 3/R x 2R = &V

Question 54:

Four resistances of 16 ohms each are connected in parallel. Four such combinations
are connected in series.



What is the total resistance ?
Solution :

Resultant resistance of a parallel combination of four 16 ohm resistances is
1/R=1/16+1/16+ 1/16 + 1/16=4/16

R =4 ohm

Four such combinations are connected in series, so total resistance = 4+4+4+4 = 146 ohm.

Question 55:
If the lamps are both the same in the figure given below and if A, reads 0.50 A, what do
Az, As, As and Asread ?

| .) @

SN

The total current of 0.5 A flowing in the circuit distributes equally in the two arms having lamps [since the lamps have
current through each of these arms is 0.25 A, Hence As, As. A4 and As, all will read 0.25 A,

Solution :
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Question 1:

Are the lights in your house wired in series ?
Solution :

No, they are wired in parallel.

Question 2:

What happens to the other bulbs in a series circuit if one bulb blows off ?
Solution :

All the other bulbs also stop glowing.



Question 3:

What happens to the other bulbs in a parallel circuit if one bulb blows off ?
Solution :

All the other bulbs keep glowing.

Question 4:

Which type of circuit, series or parallel, is preferred while connecting a large number of
bulbs :

(a) for decorating a hotel building from outside ?

(b) for lighting inside the rooms of the hotel ?

Solution :

(a) Series

(b) Parallel

Question 5:

Draw a circuit diagram to show how two 4 V electric lamps can be lit brightly from two 2
V cells.

Solution :

The two lamps (of 4V each) should be arranged in parallel with the two 2V cells.

e oS

|
_.f:;q‘; e
1 Y
|
L (Y
NS
Question 6:

Why is a series arrangement not used for connecting domestic electrical appliances in a
circuit ?

Solution :

A series arrangement is not used for connecting domestic electrical appliances in a
circuit because if one electrical appliance stops working due to some defect, then all
other appliance also stop working as the whole circuit is broken.

Question 7:

Give three reasons why different electrical appliances in a domestic circuit are
connected in parallel.

Solution :

Different electrical appliances in a domestic circuit are connected in parallel because of
the following advantages:

(i) If one electrical appliance stops working due to some defect, then all other
appliances keep working properly.



(ii) Each electrical appliance has its own switch due to which it can be turned on or

turned off independently, without affecting other appliances.

(iif) Each electrical appliance gets the same voltage as that of the power supply line.

Question 8:

Ten bulbs are connected in a series circuit to a power supply line. Ten identical bulbs

are connected in a

(a) parallel circuit to an identical power supply line.

(b) Which circuit would have the highest voltage across each bulb ?
(c) In which circuit would the bulbs be brighter ?

(d) In which circuit, if one bulb blows out, all others will stop glowing ?
(e) Which circuit would have less current in it ?

Solution :

(a) Parallel circuit

(b) Parallel circuit

(c) Series circuit

(d) Series circuit.

Question 9:
Consider the circuits given below :
{f} -———{'} 0 AN AL {l”] """_'O Q

(a) In which circuit are the lamps dimmest ?

(111)

ey

L&

(b) In which circuit or circuits are the lamps of equal brightness to the lamps in circuit (/)

?

(c) Which circuit gives out the maximum light ?
Solution :

(a) circuit (ii)

(b) circuit (iii)

(c) circuit (iii)
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Question 10:

If you were going to connect two light bulbs to one battery, would you use a series or a
parallel arrangement ? Why ? Which arrangement takes more current from the battery ?

Solution :

Parallel arrangement because if one electrical bulb stops glowing due to some defect



the other will keep glowing.
Parallel arrangement takes more current from the battery due to its lesser equivalent
resistance.

Question 11:
(a) Which is the better way to connect lights and other electrical appliances in domestic
wiring : series circuits or parallel circuits ? Why ?

(b) Christmas tree lamps are usually wired in series. What happens if one lamp breaks
?

(c) An electrician has wired a house in such a way that if a lamp gets fused in one room
of the house, all the lamps in other rooms of the house stop working. What is the defect
in the wiring ?

(d) Draw a circuit diagram showing two electric lamps connected in parallel together

with a cell and a switch that works both lamps. Mark an @ on your diagram to show
where an ammeter should be placed to measure the current.

Solution :

(a) Parallel circuits — Because if one electrical appliance stops working due to some
defect, then all other appliances in the circuit will keep working properly.

(b) All the other lamps stop glowing.

(c) All lamps are connected in series.

(d)
WA e -+
l:./‘iu\ll
.MT/ =
SRR
ki (M

./
Question 14:

(a) Draw a circuit diagram showing two lamps, one cell and a switch connected in
series.
(b) How can you change the brightness of the lamps ?

Solution :
ff“.-,_ﬁ* =
T (M) T
Nl A

(a)
(b) The brightness of the lamps can be changed by connecting the lamps in parallel.



Question 15:
Consider the circuit given below where A, B and C are three identical light bulbs of
constant resistance.

MO0

@
\_/C

(a) List the bulbs in order of increasing brightness.

(b) If C burns out, what will be the brightness of A now compared with before ?

(c) If B burns out instead, what will be the brightness of A and C compared with before ?
Solution :

(a) C will be the brightest. Voltage will be distributed equally between A and B, so they
will have equal brightness but lesser than that of C.

(b) A gets the same voltage as before, so its brightness remains the same.

(c) If B burns put, A will also stop glowing because it is connected in series with B.
However, brightness of C remains the same.

Question 16:

How do you think the brightness of two lamps arranged in parallel compares with the
brightness of two lamps arranged in series (both arrangements having one cell) ?
Solution :

The brightness of two lamps arranged in parallel is much more those arranged in series.

Question 17:

If current flows through two lamps arranged :

(a) in series,

(b) in parallel,

and the filament of one lamps breaks, what happens to the other lamp ? Explain your
answer.

Solution :

(a) In case of series connection, if flament of one lamp breaks, the other wil stop
glowing.

(b) In case of parallel connection, if filament of one lamp breaks, the other will keep
glowing.
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Question 18:
The figure below shows a variable resistor in a dimmer switch.



How would you turn the switch to make the lights : (a) brighter, and (b) dimmer ?
Explain your answer.

Solution :

(a) Turn the switch to right side so as the resistance decreases.

(b) Turn the switch to the left side so as the resistace increases.
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Question 1:

State two factors on which the electrical energy consumed by an electrical appliance
depends.

Solution :

Electrical energy consumed by an electrical appliance depends on:

1. Power rating of the appliance.

2. Time for which the appliance is used.

Question 2:

Which one has a higher electrical resistance : a 100 watt bulb or a 60 watt bulb ?
Solution :

60 watt bulb, because power is inversely proportional to the resistance.

Question 3:

Name the commercial unit of electric energy.
Solution :

Kilowatt-hour is the commercial unit of electric energy.

Question 4:

An electric bulb is rated at 220 V, 100 W. What is its resistance ?
Solution :

V=220V, P=100W

R=?

We know that

P =V2/R

Thus

R =V2/P =2202/100 = 484ohm



Question 5:

What is the Sl unit of (i) electric energy, and (ii) electric power ?
Solution :

(i) joule

(i) watt

Question 6:

Name the quantity whose unit is (i) kilowatt, and (ii) kilowatt-hour.
Solution :

(i) Electric power

(i) Electric energy

Question 7:

Which quantity has the unit of watt ?
Solution :

Electric power has the unit of watt.

Question 8:

What is the meaning of the symbol kWh ? Which quantity does it represent ?

Solution :

kWh is the short form of kilowatt-hour, which is the commercial unit of electrical energy.

Question 9:

If the potential difference between the end of a wire of fixed resistance is doubled, by
how much does the electric power increase ?

Solution :

P=V2/R

R is fixed.

V becomes double.

Now, P = (2V)2/R = 4 V2/R

So, the electric power becomes four times its previous value.

Question 10:

An electric lamp is labelled 12 V, 36 W. This indicates that it should be used with a 12 V
supply. What other information does the label provide ?

Solution :

Other information is that it will consume energy at the rate of 36 J/s.

Question 11:

What current will be taken by a 920 W appliance if the supply voltage is 230 V ?
Solution :

P=920W, V=230V, |=?

We know that

P=Vxl,



920 =230 x |
| = 920/230 = 4amp

Question 12:

Define watt. Write down an equation linking watts, volts and amperes.

Solution :

When an electrical appliance consumes electrical energy at the rate of 1 joule per
second, its power is said to be 1 watt.

1 watt = 1 volt x 1 ampere.

Question 13:

Define watt-hour. How many joules are equal to 1 watt-hour ?

Solution :

One watt hour is the amount of electrical energy consumed when an electrical appliance
of 1 watt power is used for 1 hour.

1 watt hour = 3600 joules

Question 14:

How much energy is consumed when a current of 5 amperes flows through the filament
(or element) of a heater having resistance of 100 ohms for two hours ? Express it in
joules.

Solution :

I=5amp, R=100o0hms, t=2h

We know that

Electric energy consumed = P x t = I*I"Rt

=25x100x2

= 5000 Wh

=5 kwh

We know that 1kwh = 3.6 x 106 J

Therefore, 5kwh =5 x 3.6 x 106 J = 18 x 106 J.

Question 15:

An electric bulb is connected to a 220 V power supply line. If the bulb draws a current of
0.5 A, calculate the power of the bulb.

Solution :

V=220V, 1=0.5amp, P=?

We know that

P=VI=220X0.5

P=110 watt.

Question 16:

In which of the following cases more electrical energy is consumed per hour ?
(i) A current of 1 ampere passed through a resistance of 300 ohms.

(i) A current of 2 amperes passed through a resistance of 100 ohms.



Solution :

(iR =2300chm,|=1A,t=1h
P=I1?R=12x300=300W
E=Pxt=2300x1=2300Wh

(il R=100chm,1=2A,t=1h
P=12R=22x100=400W
E=Pxt=400x1=400Wh

Hence, in case (ii), the electrical energy consumed per hour is more,

Question 17:

An electric kettle rated at 220 V, 2.2 kW, works for 3 hours. Find the energy consumed
and the current drawn.

Solution :

V=220V, P=2.2kW=2200W, t=3h

We know that

Electrical energy consumed = Pxt = 2.2x3 = 6.6 kWh

We have, P =V x|

2200 =220 x |

I=10amp
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Question 18:
In a house two 60 W electric bulbs are lighted for 4 hours, and three 100 W bulbs for 5
hours everyday. Calculate the electric energy consumed in 30 days.



Solution :
Case 1.
Power, P} = 60W
Number, n, = 2
Time for use, t; = 4h everyday
Electrical energy consumed everyday, E, = n, xP xt;
=2x60x 4= 480Wh = 0.48kWh
Electrical energy consumed in 30 days=30x 0.48=14 4kWh

Case 2

Power, P, = 100W

Number, n, = 3

Time for use, t, = Sh everyday

Electrical energy consurmed everyday, E; =n, xF, xt,

=3x100x 5= 1500 = 1,5kwh
Electrical energy consumed in 30 days=30x 1.5=45kWh

Total electrical energy consumed in 30 days=14.4kWh + 45kWh = 59. 4<Wh

Question 19:
A bulb is rated as 250 V; 0.4 A. Find its : (i) power, and (ii) resistance.
Solution :

V=250V, I=0.4amp
(i) We know that

Power=\1=250X0.4=100watt
(i) We have
P=IR
100=0.42XR
R=625chm

Question 20:

For a heater rated at 4 kW and 220 V, calculate :
(a) the current,

(b) the resistance of the heater,

(c) the energy consumed in 2 hours, and

(d) the cost if 1 kWh is priced at % 60.



Solution :
Given
P=dlwy, V=220v
(a) 1=?
Power=VI=250XI
4000=2501
|=16amp
(b} R=7
P=I"R
P=162XR
R=4000/162

R=15.25%0hm

L

(c) Energy consumed in fwo hour=FXt
=417

=8lkw-hr

(d) If 1kwh=Rs 4.6

total cost=8 x 4.6=Rs 36.8

Question 21:
An electric motor takes 5 amperes current from a 220 volt supply line. Calculate the
power of the motor and electrical energy consumed by it in 2



Solution :

|=5amp, V=220volt. t=2h
P=1,E=?
P=\XI
=220%5
=1100watt
=L1kW
Energy consumed, E=PXt
=1.1%2

=2.2kWh

Question 22:
Which uses more energy : a 250 W TV set in 1 hour or a 1200 W toaster in 10 minutes
?

Solution :
Case 1: TV set
P=250W=0.25kWh
t=1h
Energy consumed=PXt=0.25X1=0.25kWh

Case 2: Toaster
P=1200W=1.2kW, t=10min=10/40=1/8h
Energy consumed=PXt=1.2¥(1/6)=0.2kWh

Thus, TV uses more energy.

Question 23:

Calculate the power used in the 2 Q resistor in each of the following circuits :
(i) a 6 V battery in series with 1 Q and 2 Q resistors.

(i) a 4 V battery in parallel with 12 Q and 2 Q resistors.



Solution :
(i) V=6volt, R,=1, R,=20
Equivalent resistance=R, +R,=1+2=30
6

Total current, I=E ==—=2A
R 3

Current through R, =1, =1=2A
Voltage across R, =V =R, =2x2 =40
Power used in R, =LV, =2x4 =8W

(li)V=4volt, R,=120, R_=20
Voltage across R, =V, =V =4V
Current across R, =1, = E = i‘ = 2A

Power usedin R, =LV, =2x4 =8W

Question 24:

Two lamps, one rated 40 W at 220 V and the other 60 W at 220 V, are connected in
parallel to the electric supply at 220 V.

(a) Draw a circuit diagram to show the connections.

(b) Calculate the current drawn from the electric supply.

(c) Calculate the total energy consumed by the two lamps together when they operate
for one hour.

Solution :

Given 2 lamps:Py=40W, P5=60W
V=220V

(a)

Gl (s}
220v

(b) Voltage across both the bulbs is same and is equal to 220V,

Current through 40W lamp = 1y = Py = 40/220 A

Current through 80W lamp =12 = P2/V = 607220 A

Total current drawn from the electric supply = 40/220 + 60/220 =045 A

(a) Energy consurmed by 40 W lampin 1hr, E1= Py xt=40x 1=40Wh
1Wh=3.6k]

Eq1=40x3.6=144k]

Energy consumed by 80W lampin L hr,Ea =Poxt=60x 1=60Wh=2161k]
Total energy consumed = 144 + 216 = 360 k)



Question 25:

An electric kettle connected to the 230 V mains supply draws a current of 10 A.
Calculate :

(a) the power of the kettle.

(b) the energy transferred in 1 minute.

Solution :

Given V=230V, |=10amp
(a) P=VI

P=230X10

P=2300watt = 2300 J/s

(b) Energy consumed in minute =P x t = 2300 J/s x 605 = 138000 J

Question 26:
A 2 KW heater, a 200 W TV and three 100 W lamps are all switched on from 6m. to 10
p.m. What is the total cost at Rs. 5.50 per kWh ?
Solution :

For heater:

P=2kW, t=4h

E=Pxt=2w4=8kWh

For TV

P=200W=0.2kW, t=4h

E=Pxt=0.2x4=0.8\Wh

Lamps:

P=100W=0.1kW, t=4h,n=3

E=rxPxt=3x0.1x4=1.2kWh

Total energy consumed = 84+40.8+1.2 = 10k\Wh
Cost of 1kWh =Rs. 5,50
Cost of 10kMWh = Rs. 5.50% 10 = Rs. 55

Question 27:
What is the maximum power in kilowatts of the appliance that can be connected safely
toa 13 A; 230 V mains socket ?
Solution :
|=13amp, V=230V
Power=VI
=230X13
=2990W
P=2.99kW

Question 28:
An electric fan runs from the 230 V mains. The current flowing through it is 0.4 A. At



what rate is electrical energy transferred by the fan ?
Solution :
Given - V=230V, [=0.4amp
Rate at which electric energy is transferred = Power
Power = Wxl
=230x0.4
=Q2W=921/5

Question 29:

(a) What is meant by “electric power” ? Write the formula for electric power in terms of
potential difference and current.

(b) The diagram below shows a circuit containing a lamp L, a voltmeter and an
ammeter. The voltmeter reading is 3 V and the ammeter reading is 0.5 A

=

)

-® &

B AT
(i) What is the resistance of the lamp ?
(i) What is the power of the lamp ?

(c) Define kilowatt-hour. How many joules are there in one kilowatt-hour ?

(d) Calculate the cost of operating a heater of 500 W for 20 hours at the rate of ? ¥ 3.90
per unit.



Solution :
(a) The rate at which electrical work is done or the rate at which electrical energy is consumed, is known as electric power.,

It is given by

P=\l=watt

(b) Giver: V=3V, I=0.5amp
(i) R=2

We know that V=IR
3=0.5R

R=dohms

(i) Power of lamp=V1
=3x0.5
=1.5watt

(c) One kilowatt hour is the amount of electrical energy consumed when an electrical appliance having a power rating of 1 kilowatti
hour,

1kWh=3.6x10%)

(d) Given P=500W=0.5kW, t=20hr

We know that

Energy consumed =Pxt=0.5X20
=10kwh

Total cost =10xcost per uint

Cost per unit=Rs. 3.9 per unit

Therefore, total cost=10x3.9=Rs 3%
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Question 41:

State whether an electric heater will consume more electrical energy or less electrical
energy per second when the length of its heating element is reduced. Give reasons for
your answer.

Solution :

By reducing the length of element the resistance will decrease.

Power is inversely proportional to resistance. So, this will result in more consumption of
energy.



Question 42:
The table below shows the current in three different electrical appliances when
connected to the 240 V mains supply :

Appliance Current
Kettle 8.5 A
Lamp 04 A
Toaster 4.8 A

(a) Which appliance has the greatest electrical resistance ? How does the data show
this ?

(b) The lamp is connected to the mains supply by using a thin, twin-cored cable
consisting of live and neutral wires. State two reasons why this cable should not be
used for connecting the kettle to the mains supply.

(c) Calculate the power rating of the kettle when it is operated from the 240 V mains
supply.

(d) A man takes the kettle abroad where the mains supply is 120 V. What is the current
in the kettle when it is operated from the 120 V supply ?

Solution :

(a) Lamp; because least current is flowing through it.

(b) Large current drawn by the kettle; Earth connection needed.

(c) We know that

P=VI

V=240V, |=8.5A

P=240X8.5=2040W=2.04kW

(d) When connected to 240 V supply, P=2040W

R =V2/P = 2402/240

R=28.23ohm

Now, when V=120V, R=28.230hm

I=V/R=120/28.23=4.25A

Question 43:
A boy noted the readings on his home’s electricity meter on Sunday at 8 AM and again
on Monday at 8 AM (see figure below).



\
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(a) What was the meter reading on Sunday ?

(b) What was the meter reading on Monday ?

(c) How many units of electricity have been used ?

(d) In how much time these units have been used ?

(e) If the rate is Rs. 5 per unit, what is the cost of electricity used during this time ?
Solution :

(a) 42919

(b) 42935

(c) 42935-42919=16 units

(d) 24 hours

(e) Cost of 1 unit=Rs. 5

Cost of 16 units = 16x5 = Rs. 80

Question 44:

An electric bulb is rated as 10 W, 220 V. How many of these bulbs can be connected in
parallel across the two wires of 220 V supply line if the maximum current which can be
drawnis 5 A ?

Solution :

P=10W, V=220V, |=5A

We know that

P=VI

=220X5

P=1100W

Power of one bulb=10W
Total no. of bulbs that can be connected=1100/10=110

Question 45:

Two exactly similar electric lamps are arranged (i) in parallel, and (ii) in series. If the
parallel and series combination of lamps are connected to 220 V supply line one by one,
what will be the ratio of electric power consumed by them ?



Solution :

Let resistance of each lamp=R chms.

Case 1: Parallel connection
R

Resultant resistance= >

1. 1°
R R

2
Electric power consumed P, = %:%{'}; =95§UU

Case 2: Series connection
Resultant resistance=R+R=2R

2
Electric power consumed P2=Ti = 24:[30

B

96800 / 24200 _4
R R 1

P,
2
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Question 1:

How does the heat H produced by a current passing through a fixed resistance wire
depend on the magnitude of current | ?

Solution :

Heat produced is directly proportional to the square of current.

Question 2:

If the current passing through a conductor is doubled, what will be the change in heat
produced ?

Solution :

Heat produced is directly proportional to the square of current.

If current | is doubled, heat H will be four times.

Question 3:

Name two effects produced by electric current.
Solution :

Two effects of produced by electric current are:
(a) Heating effect

(b) Magnectic effect

Question 4:
Which effect of current is utilised in an electric light bulb ?



Solution :
Heating effect

Question 5:

Which effect of current is utilised in the working of an electric fuse ?
Solution :

Heating effect

Question 6:

Name two devices which work on the heating effect of electric current.
Solution :

Electirc heater and electric fuse.

Question 7:

Name two gases which are filled in filament type electric light bulbs.
Solution :

Argon and nitrogen.

Question 8:

Explain why, filament type electric bulbs are not power efficient.

Solution :

Filament type electric bulbs are not power efficien because most of the electric power
consumed by the filament of a bulb appears as heat and only a small amount of electric
power is converted into light.

Question 9:

Why does the connecting cord of an electric heater not glow hot while the heating
element does ?

Solution :

The connecting cord of the heater made of copper does not glow because negligible
heat is produced in it by passing current (because of its extremely low resistance); but
the heating element made of nichrome glows because it becomes red-hot due to the
large amount of heat produced on passing current (because of its high resistance).

Question 10:

(a) Write down the formula for the heat produced when a current | is passed through a
resistor R for time

(b) An electric iron of resistance 20 ohms draws a current of 5 amperes. Calculate the
heat produced in 30 seconds.



Solution :

(a) Heat produced, H=12Rt

(b) Given: R=20ohm, |=5amp, t=30s
We know that H=12Rt
H=5%x20x30

H=15000 ]

Question 11:

State three factors on which the heat produced by an electric current depends. How
does it depend on these factors ?

Solution :

Heat produced by an electric current depends on the following factors:

(i) Heat produced is directly proportional to square of current.

(i) Heat produced is directly proportional to resistance.

(iii) Heat produced is directly proportional to the time for which current flows.

Question 12:

(a) State and explain Joule’s law of heating.

(b) A resistance of 40 ohms and one of 60 ohms are arranged in series across 220 volt
supply. Find the heat in joules produced by this combination of resistances in half a
minute.



Solution :
(a) Joule's law of heating states that heat produced in joules when a current of | amperes flows in a wire of resistance |
given by H = 1<Rt.
Thus the heat produced in a wire is directly proportional to:

(i} Square of current

(ii) Resistance of wire

[b) Given: Rq=40o0hms, Ro=600hms (in series), V=220V, t=30sec
We know that

Total resistance, R=40+40=1000hms

By Ohm's law.

V=IR

I=V/R

1=220/100=2.2amp

Putting the values of |, Rand tineqg. H= 12RT

H=2.22 X 100 X 30

H= 14520 J

Question 13:

Why is an electric light bulb not filled with air ? Explain why argon or nitrogen is filled in
an electric bulb.

Solution :

If air is filled in an electric bulb, then the extremely hot tungsten filament would burn up
quickly in the oxygen of air. So, the electric bulb is filled with a chemically unreactive
gas like argon or nitrogen. Thes gases do not react with the hot tungsten filament and
hence prolong the life of the filament of the bulb.

Question 14:

Explain why, tungsten is used for making the filaments of electric bulbs.

Solution :

Tungsten is used for making the filaments of electric bulbs because it has a very high
melting point. Due to its very high melting point, the tungsten filament can be kept white
hot without melting away. Also, tungsten has high flexibility and low rate of evaporation
at high temperature.



Question 15:

Explain why, the current that makes the heater element very hot, only slightly warms the
connecting wires leading to the heater.

Solution :

The connecting wires of the heater get only slightly warm because they have extremely
low resistance due to which negligible heat is produced in them by passing current.

Question 16:

When a current of 4.0 A passes through a certain resistor for 10 minutes, 2.88 x 104 J of
heat are produced. Calculate :

(a) the power of the resistor.

(b) the voltage across the resistor.

Solution :

{Hvenﬂ=4ann1t=1Dwﬂn=1Gx66=6DEmecJ4=255H19¢J
(a) We have
H=I?RT
28800=4%xRx600
R=3chms

We know that
P=I?xR

=47x3

P =48W

by W=7

We know that
V=IR

V=4x3

V=12V

Question 17:
A heating coil has a resistance of 200 Q. At what rate will heat be produced in it when a
current of 2.5 A flows through it ?



Solution :

Given: BR=200chms, |=2.5amp, t=1zec
We know that

H=17RT

H=2.52X200X1

H=1250J/s

Question 18:

An electric heater of resistance 8Q, takes a current of 15 A from the mains supply line.
Calculate the rate at which heat is developed in the heater.
Solution :

Given: R=8Bohms, |=15%amp, t=1sec
We know that

H=I2RT

H=152X8x1

H=1800J/s

Question 19:

A resistance of 25 Q is connected to a 12 V battery. Calculate the heat energy in joules
generated per minute.

Solution :

Given: R=25chms, V=12V, H=7, t=60sec
V=IR

12=25X]

|=0.48amp

We have

H=I?RT

H=0.482X25X&0

H=345.6]

Question 20:

100 joules of heat is produced per second in a 4 ohm resistor. What is the potential
difference across the resistor ?



Solution :
Given: H=100J, t=1sec, R=4ohms,
We know that
H=I?RT
100=12%4X1
100/4=|2
I=5amp
V=IR
V=5X4
=20V

Question 21:

(a) Derive the expression for the heat produced due to a current ‘I’ flowing for a time
interval ‘t’ through a resistor ‘R’ having a potential difference V' across its ends. With
which name is this relation known ?

(b) How much heat will an instrument of 12 W produce in one minute if it is connected to
a battery of 12V ?

(c) The current passing through a room heater has been halved. What will happen to
the heat produced by it ?

(d) What is meant by the heating effect of current ? Give two applications of the heating
effect of current.

(e) Name the material which is used for making the filaments of an electric bulb.



Solution :

(a) When an electric charge Q moves against a p.d. ¥, the amount of work done is givenn by

Q

We know, current, [=?
Q=Ixt----{2)

, L
By Chm's law, 7" R

V=1xR -——(3)

Putting eqgs. (2) and (3)in eq, (1),

W=lxtxIxR

W=I*Rt

Assuming that all the electrical work done is converted into heat energy, we get
Heat produced, H=I*Rt joules

This relation is known as Joule's law of heating,

(b) Given: P=12W, V=12V, t=60sec
P=\

I=P/\V=12/12=14A

W=IR

R=\/1=12/1=12ahm

H=17Rt

H=1%x12x60

H=720]

(c) The heat produced by the heater will become one-fourth because heat produced is directly proportional to the square of the cur

(d) When an electric current is passed through a high resistance wire, the wire becomes very hot and produces heat, This effectis kr
effect of current. This effect is used in room heaters and electric ovens.

(&) Tungstenis used for making the filaments of an electric bulb.
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Question 31:
The electrical resistivities of four materials P, Q, R and S are given below :



P 6.84 x 108 Qm
Q 1.70 x 108 Qm
R 1.0 x 1015Qm
5 11.0 x 107 Qm

Which material will you use for making : (a) heating element of electric iron (b)
connecting wires of electric iron (c) covering of connecting wires ? Give reason for your
choice in each case.

Solution :

(a) S; because it has high resistivity of 11/10000000 ohm-m (it is actually nichrome).

(b) Q; because it has very low resistivity of 1.7/100000000 ohm-m (it is actually copper).
(c) R; because it has very very high resistivity of 1.0X100000000000000 ohm-m (it is
actually rubber).

Question 32:

(a) How does the wire in the filament of a light bulb behave differently to the other wires
in the circuit when the current flows ?

(b) What property of the flament wire accounts for this difference ?

Solution :

(a) The filament wire becomes white hot where as other wires in the circuit do not get
heated much.

(b) High resistance of filament wire accounts for this difference.

Question 33:

Two exactly similar heating resistances are connected (i) in series, and (ii) in parallel, in
two different circuits, one by one. If the same current is passed through both the
combinations, is more heat obtained per minute when they are connected in series or
when they are connected in parallel ? Give reason for your answer.

Solution :

In series, because total resistance in series connection is more than that in parallel
connection.

Question 34:

An electric iron is connected to the mains power supply of 220 V. When the electric iron
is adjusted at ‘minimum heating’ it consumes a power of 360 W but at ‘maximum
heating’ it takes a power of 840 W. Calculate the current and resistance in each case.



Solution :
Given: V=220V, P =360W, P ,5,=840W

For minimum heating case:
We know that

Pmin=VI

360=220X]

I=1.63amp

R=W/1

R=220/1.63
R=134.9460hms

For maximum heating case:
We know that

Pmax=VI

840=220%I

|=3.81amp

R=W/I

R=220/3.81

R=57.74ohms

Question 35:

Which electric heating devices in your home do you think have resistors which control
the flow of electricity ?

Solution :

Electric iron , electric oven, water heater, room heater.





