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1.The substances which allow easy flow of electric charges through them are
called good conductors or simply conductors,for example : Copper, aluminium etc.

2. The substances which do not allow flow of electric charges through them are
called insulators, for example : plastic, rubber,dry wool etc.

3. Electric charge has a usual symbol Q or q and it's unit is coulomb
(with symbol C).

4. Electric charge is of two different types i.e. positive charge and negative
charge.

5. Elementary charge, i.e. charge on an electron or proton is 1.6 x 10'C.

6. 1 C of charge =(6.25 x 10'°)(1.6 x 10"°)c
Where 6.25 x 10" is the number of electrons or protons in 1 C of charge.

7. The positive charge of protons in an atom is equal to the negative charge of
electrons in an atom so an atom as a whole is neutral electrically.

1. Electric Current|

Electric current is defined as the rate of flow of electric charges through
a conductor.

Currcnt = Charge e, 1=Q
Time 1

unid & Cupnend = Unit of change
¢ unit h(( +me

= | covlemb _ | g

| second
The SI unit of Current: Ampere (A)

Definition of Ampere:

If one coulomb of charge flows through a conductor in one second, then
current passing through the conductor is one ampere.

Current has magnitude but no specified direction. So, current is a scalar.

ELECTRICITY
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2. Potential Difference |

Charge must flow from a body having more charge to a body having less charge.

more quantity of heat less quantity of heat Q ©
A
Higher B
Heat a i = Lower level
?:;- wa::r
More water
Low fernpeure High f?m_ﬁ;mfure i >
Heat analogy Direction of the flow of water

It is the temperature difference It is the difference between the levels

and not the quantity of heat of water and not the quantity of
which decides the direction water which decides the direction
of flow of heat. of the flow of water.

Potential is the level to which a body is charged and not the quantity of
charge which decides the direction of the flow of electric charge.

Electric Potential |

Electric potential is the electric condition which determine the direction of
flow of electric charges from one body to another body.

Or

The electric potential at a point in the field of an electric charge is defined as
the work done in bringing a unit positive charge from infinity to that point.

& v T S
< p .
F) ® q Crnd.-n!4u)

Potential of a charge body tells the direction of flow of charge.
Electric potential is denoted by (V)

It has magnitude and no specific direction so it is scalar.

Positive potential: work is done by the charged body.

Negative potential: work is done on the charge body.

ELECTRICITY 2
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If the amount of work done(W) in bringing a unit positive charge(q) from

infinity to a point P in electric field of another charge (Q) then the electric
potential at that point is given by

Potential = WOrk Done e V=W
Charge q
SI unit of electric potential = —19%%€ _ _  3¢-1 = 1 yoit (V)
1 coulomb

Definition of volt : |

If 1joule of work is done in bringing a positive charge of 1 coulomb from

infinity to a point in an electric field of another charge then the potential
at that point is 1 volt.

Potential Differencel

The potential difference between two points in an electric field is defined as

the amount of work done in bringing a unit positive charge from one point to
another in electric field of the other charge.

o e et
! R% B R
®---—---- o SRR ®-—--———m————— - Yo

" g" Wy >

¢ W, >
#* Potentol ot P, , v, = W
Cp
¥ Potentiad of Pr, v,= U
q

Potential Difference between P, and P,= V,-V, = % ‘%V.l

Potential Difference = u

9

SI unit of potential difference is Volt, denoted by V.
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NA 1] Find the work done in moving a charge of 3 coulomb from a point P at
220 volt to a point P at 320 volt.

Sol”:  Potentiod d‘_ﬁmuoe — __E)U.Hk done

Chomde
Polent'ad d*%{@’\‘l"\f-ﬁ aap e wonk done = PDXg,
= 320 — 240 = 0O X3
= 00 5.
I Vo - 30030'&&&//

Chahﬂe = 3 coulomb

Source of potential difference |

Cell : It is a source of electricity which provides potential difference between
its two terminals for a longer duration due to the chemical reaction taking
place inside it.

A combination of two or more cells is called a battery.

NA 2| A current of 16 A flows in a metallic wire for 60 minute. Find the net charge
passed in this duration.

Sol:  Time, t= 60 minde = 60 X 60 see

Cwwmend = Chahjé’. ; _:2_
Fme

Q= Txt = 16 X 60 K60 = 5F600C -

Potential difference across the terminals of a cell when no current is drawn
through it is called electromotive force i.e. e.m.f.

Electrical Circuits |

An electrical circuit is a conducting path consisting of electrical components
connected across the terminals of a source (a cell or a battery).

An electric circuit in which current flows is called closed electric circuit.
An electric circuit in which no electric current flows is called open circuit.

ELECTRICITY 4
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OHM'S LAW |

German physicist George Simon Ohm gave relationship between electric current
and potential difference.

According to him, current flowing through a conductor is directly proportional
to the potential difference across the conductor when physical conditions
like temperature, pressure etc. remain same.

T XV e. T =N

whee , R is a constant colled +he mesistance -

Foom the ohms Jow,

T o L (where (VARYS constant )
R

The current is inversely proportional to the resistance of the conductor
when the potential difference in the circuit is kept constant.

Graph between V and I |

H
% Slope = chahge '_" V- resistance R
$[ % e change in I
L , : Graph also indicate the current flowing
s P through the resistor is directly proportional
. y  to the potential difference across it.
Cuwmend (1) —
V = IR NA 3| A 24V battery feeds
\ - a lamp of 480 ohm.
1= R Find current in the lamp
1 R R=V neglecting the resistance
I of the connecting wires.
ELECTRICITY
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Resistance |

It is the property of a conductor due to which it opposes the flow of
electric current through it.

Symbol of resistors are shown as :

Fixed resistor Variable resistor Rheostat

Resistance is denoted by R
Resistance has magnitude only so it is Scalar.

The SI unit of resistance is Ohm (L) (o metja).

Definition of Ohm :
One ohm is defined as the resistance of a conductor which allows a current

of one ampere to flow through it when a potential difference of one volt is
applied across it.

Resistivity |

Resistivity of a substance can be defined as the resistance offered by

a cube of side 1 meter, when current flows normal to the opposite faces
of the cube.

E_)—— lem* I T ‘) )1

Im

Unit cube 1 m® Cylinder

It is denoted by rho ( P) R "
Ty i G d Very low Resistivity : Conductors

Remsi:lvui'y has. nTa'gnlt.ude only, so it is scalar. Maderote Resistivity : Resistors

SI unit of Resistivity is ohm metre. Very high Resistivity : Insulators

Factor on which Resistivity depends: |

(i) Nature of material (ii) Temperature of the material
It does not depend upon length or area of cross-section of the material.

ELECTRICITY 7
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FACTOR ON WHICH RESISTANCE OF A CONDUCTOR DEPENDS

1. Resistance(R) of a conductor is directly proportional to its length.
R o I

i.e. longer wire have more resistance than a shorter wire
(same material | same area cross section).

2. Resistance (R) of a conductor is inversely proportional to its area of
cross-section (A).

1
ROC—A-

i.e. A thin wire has more resistance than a thick wire
(same material and same length).

3. The nature of material of the conductor

Different materials of same length, same area of cross-section and same
physical conditions may have different resistances.

4. Temperature of the conductor

The resistance of all pure metals increases with a rise in temperature.

Conclosion:
J -
bk Un'd
Roec = WE ol
2
R= pl (whene , P is constant P = {L m
A called ~ mesisHivity m
P = R_% lf’ = {lm

Resistance of semiconductor like germanium and silicon decrease with
a rise in temperature.

NA 4| Find the resistance of 0.1 km long copper wire. The radius of the wire
is 0.5 mm. Take Resistivity of copper of 1.7 X 10- Ohm-metre.

Sol: R P_Q_ = prl = 17 X10°% m X l00m
i A 314 x(0:5 x1073) 2>
R = 2160,

ELECTRICITY
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COMBINATION OF RESISTANCES'

The resistance are combined in following ways:

(i) parallel grouping (ii) series grouping (iii) mixed grouping

Equivalent Resistor or Resultant Resistor: |

It is single resistance which can substitute combination of resistances so that

the total current through the circuit remains the same for the same voltage
across the combination.

It is denoted by R or Req

SERIES COMBINATION

When two or more resistors are joined end-to-end so that the same current
flows through each one of them, then are said to be in series grouping.

|+ {8 (o) HHs (0)—
Bottoy '“8-

E;q-l'lvu& Kea,
When a number of resistances are connected in series, their equivalent
resistance is given by the sum of the individual resistances.

Derivation:
Using Ohm's law
Vi=IR V. =IR,,V; = IR, — (O

V is the source voltage, where V =V, +V;: +V, — @
Let R be the equivalent resistance of the combination.

V =1R

IR=V

= V. + Vz + V3

= IR, + IR; + IR;

IR=I(R:+R;+R;)
R=R1+R2+R3

If n resistance are combined in series, then the equivalent resistance (R) is:
R=R, +R, + R;+ ...+ R,

ELECTRICITY
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1. When resistances are connected in series, the equivalent resistance is higher
than each individual resistance.

2. In series combination of resistors the total resistance of the combination is
equal to the sum of all the individual resistances.

3. In series combination of resistors, the same current flows through each
resistor.

4. In series combination of resistors, the voltage of the circuit battery is equal
fo the sum of the voltage drops across each individual resistors.

PARALLEL COMBINATION |

When two or more resistors are connected across each other between two
common points such that same potential difference appears across each one
of them,they are said to be in parallel grouping.

T. R'l
> vWWWA
T R
> A * :r" WV\M—.—)—" 2 -
Ia Ry oy
e A VNNV

9 ¥
(e =

Key Batteny.

The combination of resistances in parallel is governed by a rule which states that
When two or more resistors are connected in parallel, the reciprocal of the

equivalent resistance is equal to the sum of the reciprocals of all the individual
resistances.

Derivation |

Let V be the potential difference across the two common points A and B.
Using Ohm's law,

Current passing through R i.e. Il=% s 0
1
. ; v
Current passing through R i.e. I,= R, et @
Current passing through R i.e. Ia=%3 — @

ELECTRICITY 10
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The total current flowing through the circuit is :

=V
I=2 — 0

AndalsoI=1+1,+1, ——@
Using equations (i) to (v), we get YN_V+Viy
R Rl Rg 3
1_ 14141
R R, R; R;
In general, if R R, ,R; .... R, are connected in parallel, then the equivalent

resistance (R) is given by

1 1,1 .1 .41
Rn

R = R1 Rz R3

1. The equivalent resistance of parallel combination of resistor is less than
the least of individual value of resistances.

2. In parallel combination of resistors, the reciprocal of the equivalent resistance

of the combination is equal to the sum of the reciprocals of the individual
resistances.

3. In parallel combination, total current flowing through the circuit is equal
to the sum of the current flowing through the each resistor.

4. In a parallel combination of resistors, the voltage across each resistor is same
and is equal to the applied voltage.

Special Case)

1. Let the two resistances R; and R, be connected in parallel.
Then equivalent resistance is given by

1_1.1 _R+R
R R, R: R, R:
R=R1R2

R+ R,

2.1fR, =R, , then Ru.=%

ELECTRICITY 11
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Advantages of Parallel Circuits|

All appliances in household, commercial and industrial electric wiring are
connected in parallel because

(i) In parallel system, each circuit operates separately. So, if one of the circuits
goes off, the other distribution circuit will remain unaffected.

(i) Each Circuit will have the same voltage so that all electrical appliances
work under same supply.

(iii) Outage of a faulty appliance will not affect the healthy circuits.

HEATING EFFECT OF CURRENT

The production of heat in a conductor when electric current flows through
it is called heating effect of current.

These heating appliances contain Room heater

coils made of nichrome alloy. ) !_ —— !

When electric current is passed
through this heating element, H ’l

a large amount of heat is produced
in it.(because it has high resistance).

Electric s

Nichrome - Ni (60%) Constantan - Cu (60%)
Cr (12%) Ni (40%)
Fe (26%) Manganin - Cu (84%)
Mn (2%) Ni (4%)

When electric current flows through a resistor; the work done to overcome
the opposition to the flowing charges is converted into heat energy.

He observed that in a conductor carrying current:

(a) heat produced is directly proportional to the square of the current
i.e. Hoc I

ELECTRICITY 12
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(b) heat produced is directly proportional to the resistance of the conductor
(resistor) i.e. H o< R.

(¢) heat produced is directly proportional to time for which the current flows
through the conductor i.e. H « t.

Combining the above, H = I’Rt
Electsic wosk done . W = Vg

W = VIt ( 1=%)
W= (TR x Tx# (7 V=1R)
W = 1%kt

Hene, womk done aPPew\g in  the [fc)hm ’i( heot .

Heod = Womk done = I2R#

SI unit of heat energy is joule(J)
1cal =4.1847

Application of the heating effect of current ]

1. Electric Lamp

It is based on the heating effect of current. Filament of bulb made from
a very thin tungsten wire. When current flow through this filament, it get
heated and starts emitting light.

Why tungsten is used to make the filament of the bulb? |

(i) Although it has comparatively low value of Resistivity yet,very thin and
long filament is made to have high resistance. Thus electrical energy is
converted into large amount of heat energy.

(ii) It has a high melting point (3380°C).

(iii) It is ductile so it can be drawn into thin wires.

2. Electric Fuse

It is used to protect the appliances against overloading or short circuit.
Fuse wire is made from a low-melting alloy of tin,copper and lead.
When current more than the rated fusing current, fuse wire gets heated
up and melt away and circuit is broken and further damage is stopped.

ELECTRICITY 13
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The maximum current which can flow through a fuse without melting,
it is called its rating.

These days, fuses have been replaced by O 0. 00 .00 0000

miniature Circuit Breakers (MCBs) to — L
protect the wiring from overloading or

short circuit. q q 4
They automatically switch off the circuit in ’ | P N X
a fraction of a second in case of fault. The oo

MCB can be reset my fault is removed. b RS

3. Electric heating appliances

Appliances like electric iron, oven, immersion rod, geysers, room heaters etc.
have heating elements made of high resistance wire.

- @
= e -1
/ |
Electric iron 1T | S=mea

Electric geyser

Characteristics of a heating elemeni'l

(i) It should have high resistance.

(ii) It should have high melting point.

(iii) It should not oxidise at high temperature.

(iv) Thermal expansion of heating element should not be very high.

ELECTRIC POWER

The electric work done per unit time is called electric power.

Electric work done ie. P=W
Time taken . t

Electric power =

The electric power also defined as the rate of consumption of electric
energy in a circuit.

Electnic powesn = E”v‘jb!- consomed vo. lp= E
+'wme fqken %

ELECTRICITY 14
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SI unit of electric power = _Joule G) . Js

= watf [UJ)
Second (8)

Definition of watt :

The power is said to be one watt when one joule of work is done in one second.
or

In term of energy, the power of an electric appliance consuming electrical energy
at the rate of 1 joule per second is said to be 1 watt.

Let a current I flow through a conduct under a potential difference of V for
time t, then electric work done is given by,

ERectmic wonk done, W = V8B = VIt

Electnie powwr, P:-W . NI
X %
P=V1I
*  V=1R So, Pz (IR)XT = 2R
2
=M = V(v N
* 1 R So, P (R) =

ELECTRIC ENERGY |

D1 :The capacity of an electric device to carry out electric work.

D2 :The electric power P of a device used for time t gives the measure of
electric energy

E=Pxz%
P=vl . t=VIt

2

Pr.\.’P: .. B = V:L.t

p= 1R o, ([EERERE

SI unit of electric energy is joule (J).

Commercial unit is kilowatt hour (KWh)

This unit is also called Board of Trade Unit (BOT)

| onit &) enengy = L BOT = Ikh = 3.6 X 10°7 .

ELECTRICITY 15
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NCERT Intext Questions |

1. What does an electric circuit mean? (Page 200)

An electric circuit defined as a conducting path consisting of electrical
components like a lamp connected across the terminals of a source (cell
or battery).

2. Define the unit of current. (Page 200)

Unit of current is ampere (denoted by A).
If one coulomb of charge flows through a conductor in one second,
then the current flowing through the conductor is one ampere.

3. Calculate the number of electrons constituting one coulomb of charge.
Amourt ¢ chasge on an electron, e= 1:6 X 10°c  (Page 200)

5 . S
Q:ne -_;-n..%..

146 x10°"?

N = 4235 x!D'gelcdhons-

4. Name a device that helps to maintain a potential difference across
a conductor. A cell or a battery. (Page 202)

5. What is meant by saying that the potential difference between two points
is 1V? (Page 202)

If one joule of work is done to take one coulomb of electric charge from

one point to another then the potential difference between the two points
in one i.e. 1V.

6. How much energy is given to each coulomb of charge passing through a
6V battery? (Page 202)
We know ~+hat | I covlomb Velt = | Joule

1 Covlomb x bvoit = 6 Joule

Thus, an energy of 6 J is to be given to each coulomb of charge passing
through a 6 V battery.

7. On what factors does the resistance of a conductor depend ? (Page 209)
The resistance of a conductor depends upon:
(i) Nature of the material (iii) Area of cross-section of the conductor
(ii) Length of the conductor (iv) Temperature

ELECTRICITY

16
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NCERT Intext Questions |

8. Will current flow more easily through a thick wire or a thin wire of the same
material, when connected to the same source? Why? (Page 209)

Resigdance , R= P._i; e R oc_é:

A thicker wire has large area of cross-section (a) so it's resistance is lower.
So, the current flows more easily through a thick wire.

9. Let the resistance of an electrical component remain constant while the
potential difference across the two ends of component decreases to half of its
former value. What change will occur in the current flowing through it?

The current flowing through a conductor is given by, (Page 209)
1 -y
R
I'= ¥, .
R R £y

If R is constant and potential difference across the conductor is decreased
to half,then the current will also decrease to half of its original value.

10. Why are the coils of electric toaster and electric iron made up of an alloy
rather than a pure metal? (Page 209)

Alloys are used for making the coils in electric toaster and iron because
(i) Alloys have higher melting point than pure metals.
(ii) Alloys do not oxidise readily at high temperatures.

11. Draw a schematic diagram of a circuit consisting of a battery of three cells
of 2V each, a 5L Resistor, an 8 fLResistor, and a 12 Q2 Resistor, and

a plug key, all connected in series. (Page 213)
o
{HH <
Av A
o] MWW —— M—— MM ————

schematic circuit diagram

ELECTRICITY 17
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NCERT Intext Questions |

11. Redraw the circuit if Question 10, putting in an ammeter to measure the
current through the resistors and a voltmeter to measure the potential
difference across the 12 () Resistor. What would be the reading in the

ammeter and the voltmeter. (Page 213)
e h
¥ II_H= - Total Resistance = H + 83N + 120 = 2512
.'l\! av Battery voltage = 2v + av + v = gV
+
T=Y - & - paya
e R 120

The ammeter will show a reading of 0.24A

‘ Sh e
":' W m V= TRz pauxia = 2-82V
&

The voltmeter will show a reading of 2.88 V

12. Judge the equivalent resistance when the following are connected in parallel:

(a) 10 and 10°2, (b) 10Rand 101, and 10°) . (Page 216)
W™ - el - B8 L8E 10° 41
R R R 10 100
¢
R. N8 Yo
' 106 ¢1
(o) BN - ] gl L
T ERTR R | 10*  10°
= 1+ g3+ 10 = |+ 0.001 + 0.00000

= ' = 093902
(- 001001

13. An electric lamp of 100 ohm, a toaster of resistance 50 ohm, and water filter
of resistance 500 ohm are connected parallel to a 220 V source.
What is the resistance of the electric iron connected to the same source that
takes as much current as all the three appliances, and what is the current
through it? (Page 216)

ELECTRICITY 18
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NCERT Intext Questions |

1. L Ll g1 _ S5xloxr 6
R b0 350 500 500 T Sod

t

R = _5L60 . 31-250 .
|

\)OHCAJQ , V= 220V @frven)

cusment :E-.:.w'E = 220 _ s.uyp.
31-29

14. What are the advantages of connecting electrical devices in parallel with
the battery instead of connecting them in series? (Page 216)

Refer to the page 12
15. How can three resistors of resistances 2 ohm, 3 ohm, and 6 ohm be
connected to give a total resistance of (a) 4 ohm (b) 1 ohm? (Page 216)

(a) Coembination :ﬂd yesistances @(-]( S and EL in panalled
connecttd it 2.0 nesistance In Senies.

S — pamolld
20 combinaton
bn 240 210
AAAMA ===> —MWWA— M
R- R _ 6x3 R=Rb = 242= Y
R+

g o+ (Senics com bington )
R= 1. 20

9

(b) AN thnee sesisdances in panallof -

ELECTRICITY
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NCERT Intext Questions |

16. What is (a) the highest, (b) the lowest total resistance that can be secured
by combinations of four coils of resistance 40,80, 1201, 24N ? (Page 216)

@) l'hahfs'f Mesistance = R+ R, + Ry ¢+ Rq —\ Sesies
Cbmb;ﬂa'ﬁ‘on
R= Y +8 & 12 +2y
R = Y8 .

(0) Jowest mesisdance | 4oL g 1 o4 ™ poralld
R

|
E_ R, 3 Rs R, Combinaton
L= L ad ¢ L L
3 y & 12 2y
%\ = 64 31+ 24 =3 _ I
Y RY 2
Le. R=920) .

17. Why does the cord of an electric heater not glow while the heating element
does? (Page 218)

The cord of an electric heater is made up of copper. Copper has low resistance,
so very little heat is produced when the current flows through the electric cord
and it does not glow. Heating coil is made from high Resistivity material,

such as nichrome. When electric current flows through it, large heat produce
and so it starts glowing.

18. Compute the heat generated while transferring 96000 coulomb of charge
in one hour through a potential difference of 50V. (Page 218)

Time , 1 = | houn = Lo X660 = 3600sec.

Head amwded - @xv = 96000C x 50V = U8 XI0°g "

19. An electric iron of resistance 20 f1 takes a current of 5A. Calculate the heat
generated in 30 sec. (Page 218)

Heal (ﬂene.hcded = H= I*R%
= (sAf % 00 % 30sec

= 25 x20 X330 Joule
= 150007 .,

ELECTRICITY 20
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NCERT Intext Questions |

20. What determines the rate at which energy is delivered by a current?

(Page 220)
Rate at which energy is delivered by a current is called electric power.

It is determined by

(i) The potential difference (denoted by V) across the conductor in volt.
(i) The current (denoted by I) in ampere. i.e. Power, P=VxI

21. An electric motor takes 5A from a 220V line. Determine the power of the
motor and the energy consumed in 2 hour.

(Page 220)
Powern , P=VxI = 220V x 54 Edectnical enngy consvmed
= NOO vA = Px¢
= oD W = 1l A 2 hows
= N - 22 kWh 4

NCERT Exercise Question

1. A piece of wire of resistance R is cut into five equal parts. These parts are

then connected in parallel. If the equivalent resistance of this combination is R,
then the ratio R/R’.

(o) =L

(b) L (A 5 (d) 25
25 5

Resi stance ﬁ({ eqch Pm—d’ gd +he wine = Rst— = .%

“then , equivalent mesistance s aiuen bd'

-—I_.{_L'f"‘-[—-,——l_ +_L

2l
R' Rls  Ris  Rig  Rs  Rig
A oe Bk S LS 5. 4.5
ry R Rt "R %
1l - 25

R' R

R'= R

S
B . 25
R . 7
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NCERT Exercise Question

2. Which of the following terms does not represent electrical power in a circuit?

(a) IR (b) TR (e) VT @) v¥YR

e 1

Elecincal power in cincuit = VI = TR = V

R

3. An electric bulb is rated 220V and 100W. When it is operated on 110V, the
power consumed will be

(a) 100w (b) F5W (¢) So0w (d) 25W
2
Resistance , R= V7 = (R20)° _ ygyoov® - yryn.
P 100 100 W

2
Powes consumed of [[OV, P:(Ai}_i - (ov) | asw
Uy

4. Two conducting wires of the same material and of equal lengths and equal
diameters are first connected in series and then parallel in a circuit across the
same potential difference. The ratio of heat produced in series and parallel
combinations would be:

(a) 1: 2 (o) 21 (c) 1.4 (d) u:l
S MM ———— —— MAMN——— == — A ————
I -3 R 2R
! R
—— — ==> — AN —e—
AWy R)a

2
Heod Pmoduced in sewiex combinaton Hs < \L_P\J_c_

Heat Pmduced in PCU-ta.Ud combrnation, Hp = ™ &

He VK R ]

T T 2R R T Y

ELECTRICITY 22
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NCERT Exercise Question
5. How is a voltmeter connected in the circuit to measure the potential

difference between two points?
A voltmeter is placed across the two points in parallel.

6. A copper wire has diameter 0.5 mm and Resistivity of 1.6 x 10°0m . What
will be the length of this wire to make its resistance 10£) ? How much does

the resistance change if the diameter is doubled?

Area do cross-section of wire, 0= 7
2
2 -3
- w(d] - sy x (25260m)
2 2

2
3.4 x (025 x10°2)

LU

Using the formula, = p%. X
) - Rgq: 100 % 34 (025 (0%m)
s 16 X 108 Lm
Q= 122.-Fm
If the diameter of copper wire is doubled, then new diameter of wire,
: = | X163m.

d= 2X05mm = |mm
a = An’

Hence, area of cross-section,
-342
= 3.0y ( | X 10 )
a

2
314 x (0-5 x103)

1.6 x168Nm X 122.Fm
3.y (o-5Xx1072)*

Then, resistance of the coil, R = P‘é
R= 250
New resistance of the wire will be one-fourth of its original value.

8. When a 12V battery is connected across an unknown resistor, there is a current

of 2.5 mA in the circuit. Find the value of the resistance of the resistor.
1I2v_ _ 1AV

Po‘l't‘.’n-l'l'a..o diflenence = 2
JJ T 26mp 2.5 x 102 A

Cu.nm.n-f

4g x10° (L - 4BOON ,

Resistance =

23
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7. The value of current I flowing in a given resistor for the corresponding values
of potential difference, V, across the resistor are given below:

¥ Campv-re) 05 -0 2.0 3.0 Y.-0

V (Veit) b 3.4y | 6.7 102 13:2

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

14 (4132) ,

i i Resistance g the condv el o
11 (4102~
e
' ' e
g- /,/ - 6|OPE AV u 10 16
jd bt S Rpei il @62 7 AL 3x05

6 4 t

2j 034y 7 e - . &6

e 2 | —
g_(o.sn-g)/ | It 25

2t 5

& oslin > 3 / - 34y,

—tp

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

diﬂ:' @In Senies Combinaton , Samé cunmerd
d]ows thnough  all Resistons.
9V _Tbiih

=
0, camed T F iy
02an 03N oy Osn 1An

M Total Resistonce, R= 022 + 030 + DY * 0-SLL 125

10. How many 176 ohm resistors (in parallel) are required to carry 5A on a 220V
line?
Let there be n resistors in parallel,then the equivalent resistance is given by

R= 176 0 M Jhorf}@and@

L 176 - Ly
220V n
= 196 o
n= W..Lf

Thus four resistors of 176 ohm each are required.
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11. Show how you would connect three resistors, each of resistance 6 ohm,
so that the combination has a resistance of (a) 9 ohm (b) 4 ohm.

(a) We get 9 ohm by connecting 6 ohm and 3 ohm resistors in series.
A parallel combination of two é ohm resistors gives 3 ohm.

(b) To get a combination of 4 ohm, we may connect two 6 ohm resistors
in series and this combination to third 6 ohm resistor in parallel.

.l.« n a'.‘ml
6n én
—
én AN

En 6:,0-
; >
——WWW—————— AW — ~ian +7
N y 20 ey
9N

12ax%é - 72 :qn

12. Several electric bulbs designed to used on a 220 V electric supply line,
are rated 10W. How many lamps can be connected in parallel with

each other across the two wires of 220 V line if the maximum allowable
current is 5A?

Current flowing through each bulb, 1 = p _ 10w LA

" —— e e— —~ Spb——

The maximum allowable current = 5A

Numbers of bulbs which can be connected = SA - Qax5 < lio Y
/22 4

13. A hot plate of an electric oven connected to a 220 V line has two resistance
coils A and B, each of 24 ohm resistance, which may be used separately,
in series, or in parallel. What are the currents in the three cases?

(i) Used separately
Cwwrent :H'\houah oach coil = 230V . 9.7 A.

a2un
(ii) Used in series combination
coldA  coil B ' ugil Y f
aun vl = Cunpent -Hmoudh each coi
| ' - 220V . y.584.
A0V 220V = T4ga
ELECTRICITY
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(iii) Used in parallel combination

128
Totadd mpesisdonce = 2‘:_[1 I} L
211.& 7 E;N_] Main Cuwnend = <220V . [R-33A
2-'10"

(R4
220V

A cuwwnend f,d (8- 35 . 9174 wl Guo..a —Hmouyl\ ealh  sesiston.

14. Compare the power used in the 2 ohm resistor in each of the following
circuits:(a) a 6V battery in series with 1 ohm and 2 ohm resistors

and (b) a 4V battery in parallel with 12 ohm and 2 ohm resistors

(a) Resistance In  senieg cinewit = [ + 20 = 30

Cwnend , T = 6V _2A
3n

Powen - ,'I"'R = (2&]2;\2.!1 = 8W.

(b) Both +he mesifance in panalld cinevit will have the
came vellage oChoss them . So,
2
VL yu* 1V . 3w .
w = _\L = L = -

Powen / e o dl

The power used in the 2 ohm resistor in both the circuit is the same

15. Two lamps, one rated 100 W at 220V, and the other 60W at 220V, are

connected in parallel to electric mains supply. What current is drawn from
the line if the supply voltage is 220V?

Totad waHa(tIc P =100 +60 = 1600

— -

v r- P . l& . 727h.,
S, Cwwent, e 230

16. Which uses more energy a 250 W TV set in one hour or a 1200 W toaster
in 10 minutes?

E.nv-uala (Tv S = 2%W X lhn

Enthad (Hoaszten) = 1200W X [Omin
= A50Js' X £ODx40 set

= 1200 J 8™ x [oX60Sec

= 900,000 J
Clearly,the T.V set will use more energy.
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17. An electric heater of resistance 8 ohm draws 15 A from the service mains
for 2 hours. Calculate the rate at which heat is developed in the heater.

Time , & = 2h= 2%60X60 sec

2
Rede of heating = ?et | I'xR = (15A) x &N
L 3

= 225 X8 = 800 Js" vy

18. Explain the following:

(a) Why is the tungsten used almost exclusively for filament of electric lamps?

Tungsten has high melting point of about 3400°C . Resistivity of tungsten
is slightly more than that of copper.

(b) Why are the conductor of electric heating devices, such as bread-toasters
and electric irons, made of an alloy rather than a pure metal?

Alloys have higher Resistivity than pure metals. Their Resistivity changes
very little with a rise in temperature. Alloys do not get oxidised readily
at high temperature.

(c) Why is the series arrangement not used for domestic circuits?

In series, any outage of an application will open the whole circuit and
even healthy appliances will not work then.

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

The resistance of a wire is inversely proportional to the area of

cross-section. When the area of cross-section is increased, resistance of
the wire is decreased and vice-versa.

(e) Why are copper and aluminium wires usually employed for electricity
transmission?

Both copper and aluminium are very good conductors of electricity. They
are ductile i.e. they can be easily drawn into wires. For these reasons
copper and aluminium are usually employed for electricity transmission.
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