1 at does an electric circuit mean? Pg 200

i A closed and continuous path of electric current is
~ |nown as electric circuit.

) pefine the unit of electric current.

iﬂL The SI unit of electric current 1s ampere (A).

The current flowing through a conductor is said to be
1A if a charge of 1coulomb (C) flows through it in

Isecond (s)

Pg 200
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3 Calculate the number of electrons constituting

- one coulomb of charge.

#

; 1 =19
- {We know that, charge on one electron =1.6X10 &
’ﬁ:.',i% e

~ 316X10™" coulomb charge in 1 electron.

=« Leoulomb charge = ———3
o 1.6 x10

" . - -‘ o
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| Name a device that helps to maintain a po
| (Uifference across a conductor.

i
' LLIH% . - .
— Blectric cell or battery is a device that helps tom

~ 6% 10'® electrons

tential
Pg 202

qintain a
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'.-',-tcntial difference across a conductor.
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i Nt 1V7?
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Sol. Resistance is inversely proportional to the area of
cross-section of the wire. Since, thick wire has a large
area of cross-section, its resistance will be less. Tl:lus,
current will flow more easily through the thick wire.

9 Let the resistance of an electrical component
" remains constant while the potential
difference across the two ends oOf the
component decreases to half of its former
value. What change will occur in the current
through it? Pg 209

Sol. Let resistance be R. Potential difference V across the

rwo ends becomes V/2. Since, [ = VIR
V 1
V— VI/2, [=—=—
Qs ViR 2

In other words, current through the component
becomes half of its original value.

10 Why are coils of electric toasters ana electric

irons made of alloy rather than a pure metal?
Pg 209

Sol. Alloys have a higher resistivity than their constituent
metals. They d6 not oxidise or burn at higher
temperatures as they have high melting point. Thus,

they are used to make coils of electrical toasters and
electric irons rather than pure metals.

11 yse the given table to answer the questions.

Electrical Resistivity of Some Substances at20° C

TE— E— — e mm g———

Material Resistivity (Q-m)
Conductors  Silver 1 60x 108
Gopper 1.62 x 1078
Aluminium 2 63 x 10_3
Tungsten 520107
Nickel 6.84x10°8
af 10.0x1078
Chromium 12.9%10-8
Mercury 94,0 10-8
Manganese St
Alloys Constantan (Cu + Ni) 49 %105
Manganin (Cu + Mn + Ni) 44 x 108
Nichrome 100x10°¢

(Ni + Cr + Mn + Fe)

_’—————_——_——h“\
Insulators Glass 1 010_1 014

Hard ‘rubber 10'3.10'6
Ebonite




2 Draw a schemal

(1) lronis
(i) Silver is
resistivity.

che best conductor s 1t

"~ consisting of a battery of three ot Ty resistor

1, The schematic diagram is sh

13 Redraw the above circuit,

resl istor a
5 () resistor, a 8 L) reslS _ Ay
and a plug key, all connected in seres

own ds bCIOW:

5Q 8
putting 1N an
ammeter to measure the current through the
resistors and a voltmeter to measure the
potential difference across 12 {2 resistor. What
would be the readings in ammeter and
voltmeter? Pg 213

6V

l——~—+IH

‘Equivalent resistance of the circuir, |
R=R1+R2+R5=5 .= 96.0
['.'R , Rz

19{_531'1:5 combination, current flowing through 4] ¢4
. e

this
i=|_ E Cnmb" » L]
: AFN ; . . P
R /4 res; Nation jg connected in sefi®
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[ R, R, and R; are connected in paralle]

1 16
]_“_1_ o /1 orR:SOO

R 100 S0 500 500 16

So, resistance of iron to take same current as mud
current drawn by all the appliances should be31.250)
Current through circuit,

et g 220
R AL 25

Thus, current through iron is 7.04 A.

= 31.250)

= 704 A

16

What are the advantages of connecting

glectrical appliances in parallel with the batter
Instead of connecting them in series?  Pglb

Follo " |
devi Wu-lg are the advantages of connecting electric
“€S 1n paralle] wich the battery:

(7) Par lrcus g
allel circyijts divides the current among ™

e]ec ' .
B trical devices, so that they can have necessaly
ount of cyrrep '

(”) If One

Sol,

f

ESista . a
+ 298, then total equivalent Iﬁs‘“w‘?-
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3 Y D s
g("‘) Since, equwalent ICsistance g leSS than the l

value of resistance (e. 2 Q), it WA A
three resistors are connected ip ealll] a

2 Q)
——AMAM-
al AAAAA, 2
m b
6Q
- - 1
uivalent resistance = o
. 1 1 RS L €2
T AE =
74y ekt Ve

18 Wh.at IS (/) the highest and (ii) the lowest total
lesistance which can be secured by

combinations of four coils of resistances
40,.8Q, 12 Q and 24 O? Pg 216

BEERREsIstance is maximum when resistors are
connected in series.
v 4 Q) 8 12 Q 24 Q)
A S—AAAA—AAA—AMM—AANA— B
Row=4+8+12+24 =48 Q

(i) Resistance IS minimum when resistors are
connected in parallel.

4 Q)
' |
_ A T——— AAAMN— *5
240 __
|l LN ] 1 2% 0=2Q

24| 12

Rminzllli"—+—+1-2—+

ak TER]
E

j

ter not
Pg 218

< ) ._ . than

= ord of an electric heater has lesser resdlStiI:f?n St

e hfatln element. So, more heat 18 Ii’m RGETEY
ACAtING - S.

9  Belement than the cord and 1t glow

WV Cq,

oe- PUte the heat generated
0000 ¢ charge in one hour through a

| I-'_j differ ence of 50 V?
en, Ch, ge, g = 96000 C, Tim¢,

o Adifference, V =50V

et ?
peetated, H = Vii= ——
g =50 x 96000 = 4800000 ]

-
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Why does the cord of an electric hed

55'9“’ While heating element does?
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Sol.

An electric iron of resistance 20 Q takes a

Current 5 A. Calculate the heat developed
n30s. Pg 218

Given, Resistance, R = 20 Q,

Current, / =5 A, Time, # = 30 s
We know that,
Heat developed, H = / ‘Rt
=(5)* X 20 x30=5 x 5 X 20 X 30=15000] = 15 k]
15 k] heat is developed in 30 s.

22 What determines the rate at which energy is

Sol.

23

Sol.

delivered by a current? Pg 220

Electric power determines the rate at which energy is
delivered by a current.

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

Given, [=5A, V=220V, 7= 2 h

. Power of motor,

EXERCISES

P=VI=220x5=1100 W =1.1 kW
. Energy consumed=Pr=11x2= 2.2 kWh

Thus, the power of the motor is 1.1 kKW and energy
consumed is 2.2 kWh.

(On Pages 221 and 222)

|

Sol.

A piece of wire of resistance R is cut into five

equal parts. These parts are connected in
parallel. If equivalent resistance of this
combination is R’, then find the ratio RIR’ is

1 1
PSRRI SR T W
(d) Resistance of complete wire is R. [f It IS curt into 5

equal parts, then resistance of each part will be R o
| —. Five
R D

parts of resistance — each are connected ;
In paralle] .
as

shown in the figure
R/5

R/5

____



t
re resel
2 Which of the following terms does not rép
electric power in a circuit? (d)vle
(@) IR (b) IR? . (C)\{.’. [2 R[V= IR]
() .. Electric power = VI=1RX [ = :
N [ s ____]
Of VI = V -}-e‘ = -E" R
So, IR* does not represent electric power. b e

3 An electric bulb is rated 220V and 10

will
itis operated on 110V, the power consumed
be #
(a) 100 W (b)75W  (c)50W (d) 25

Sol. (d) Given, V =220V, P=100W

+ Resistance of bulb, R =V P
- 220%x220 _ 404 O
7 %00
Now, when V=110V,
then power consumed,
» v* _110X110 _ oy
R 484

4 Two conducting wires of 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
(@) 1:2 (b)2: 1 (c)1:4 (d)4: 1
(c) Let R be the resistance of each wire. The resistance
of both the wires will be same because they are of
same material and have same length and same
cross- sectional area. Equivalent resistance in serjes
=R+R=2R

e Vi

at produced, H = g

. . | 2
If wires are connected in series, then A 4

—
s FT oy

2R

Sol.

Equivalent resistance ip paralle] = —}?-
2

Heat produced, /. - _ZVZZ

| R
Ratio of heat produced,

gol. Given radiu

Sol.

wire has diameter 0.5 p,
6 A cOPPEr L 10-Q-m. What wjj p. 2

ke its resi 08 the
wire to make IS resistance

fits . 10
'eng,thn?uch 4oes ﬂ:.?e resistance cha geQ?f
gi:meter s doubled* |

< of wire = diameter/ 2

2

1.6% 107 Q-m and K=104]

|
R.TC?’Z 10x3.14x%0.25 X 0.25 X107

—

D 1.6 X 10“8 '
— ]2266 Im I

(;f) Resistance, R o< A

If diameter is doubled, then resistance becom
one-fourth of its original value.

7 The values of current / flowing in a givep

resistor for the corresponding values of
potential difference V across the resistor are

as given below:
| (amperes) 05 1.0 2.0 3.0
V (volts) 156 34 6.7

40

102 182

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

Y

V (volt) —
o M o o o S
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pattery Oof 9 V IS connected in series
resistors 0f 0.2 Q, 0.3 Q,0.4 Q, 0.5 Q ang
20 respectively. How much current woulg
iow through the 12 Q resistor?

e circuit diagram tor the given system of resistors
Jnbe drawn as below

: 2Q 0.3 Q2 0.4 Q 0.5Q 12 Q

bl
¢ T
5

i

mal resistance, R = R, + R, + Ry + R4 + Rs
8 =02Q+03Q+04Q+05Q+12Q =134 Q

Current through all resistors in series is the same.

4 ' _ . V
%Current through 12 € resistor = =
A BT
WHow many 176 Q resistors (in parallel) are

fequired to carry 5A on a 220V line?
& - CBSE 2014

Ml 'I:_ |
M Given,V = 220V, 1 =5 A

220
+ Resistance of the wire, R = T = s = 440

The ‘he individual

He net resistance 44 €2 is less than $
IESistance 176 Q, so individual resistances are to D€

u'ﬁ :r , . - |
onnected in parallel order.

= L

fiparallel connection, equivalent resistance
B : il R
k| Rl Fa2dnt 2 18
s
Riscii Riv 'R~ 4K
176 €2 176 — 4 resistors
44 — OLS I =
= — 44

~'OW how would you con nect t
1 Of resistance 6 €2, SO that tf
| _"f;'_f . (”) 4 Q :

“ m 6 €2 resistors are conne p
5 z equivalent resistance 1515

J ,-‘_l i
- !i k.. .: Ili ¥
e
;;_}' .

1%
S E

6 €2
B AN Y

(#7) Equivalent

resistance of two

6 € resistances &AM '
connected in 6 €2 $u
series, o <hac 304 B o—
R'=6+6=12 £ .

. Now, 12 © and 6 €2 resistors are connected 1n
parallel.

12 X6 72-—-4Q

R —— p—
——

Equivalent resistance, K., = 12+6 18

12 Several electric bulb designed to be used on a
220 V electric supply line are rated at 10 W
How many lamps are connected In parallel with
each other across two wires 220 V line, if the

maximum allowable current IS 5 A7

Sol. Given, Potential difference, V=220V

Power, P =10 W; Current, / = 5 A
. Resistance of bulb,

2
2 =K—=220X220=4840 O
P 10

Since, bulbs are connected in parallel,
Equivalent resistance (R)

_ Individual resistance (R’)
Number of bulbs (7)
R = 5940 Q,V=IR

n

S %X 4840

—

= 220 =

n
)2 4840
220

=110 bulbs

e 11

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

Sol. Given,V = 220N R =R = 24 O

SV g0
REER. 4 16 A

| l | ‘ erl

R:RA-+RB=24+24=48Q
:. Current flowing , J = Y- 290

VN R
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. . heater of resistance 8
| 17 An electric heat 2h. Cal ; g
B i the mains for 2.h. Calculate the
12 Qresistorine 15 Afrom - - alg
RIS ioponstiuabe tery in series t which heat 1S developed In the heater
. ot e d
of the following circults (i)ab V ba; Vrybatt ery in . Resistance, R =8 Q, Current, [ = |54
with 1 Q and 2 Q resistors, (i) @ ol s Glvch 2= 72008 . El‘j
parallel with 12 Q and 2 resustorz i Time, 7= A 12R: o
(l) The circult shown belo:w | 5 AMWWWN— o Heat deve OPfi ) 7200] IAI::
has resistance connected 1n EANS 15X 8 X ; efei
series combination: ' . Rate of heat developed, b
B e el 1 #BHVP——-"J - i 5% 15%x8 X 7200 , Th
I & 63 2A g 7200 mﬁj
— S, w— | 0
R — 1800 W or 1800]/s , gle
DR I R ) Thus, the rate at which hezt is developed in the ha
_ 9% 2x2=8W heater is 1800 joule [:w:r secon .' 1B
(i) The circuit is shown as 12 Q 18 Explain the following questions .
below: ' (i) Why is tungsten used almost exclusively for The
In ; parallel, combination, 2Q clament of electric lamps? ~ CBSE2015,14 | *Ele
Tl e QTCh e (i) Why are the conductors of electric heating wh
il A i i devices such as bread toasters and electric I
the potential applied to the H _ fl
circuit irons made of alloys rather than pure el
Potential across 2 €2 resistor , ' metals : The
VR 7 (i) Why is the series arrangement not for USed
> domestic circuits? ' Ele
V° 4Xx4 . . - - uni
Power used, Gk ap e 8 W - (iv) How does the resistance of a wire vary with 3
5 T e _ its area of cross-section? ?:
ower used 1n bo o . y
P S (v) Why are copper and aluminium wires usually floc
15 Two lamps, one rated at 100 W-220 V and other employed for electricity transmission? G |
60 W'220 V are connected In parallel to electric 50L. (7)) Tungsten has a high melting point (3380 °C).I el:
maln?a supply. What (?Ul'rent IS drawn from the does not melt at lligh temperature. [t retains a dif
l Iln_e, I supply voltage is 220 V? much of heat generated, so that it becomes very | o, A
>0l Giyen, potential, V = 220V 100 W hot and emits light. That is the reason why &2:
Power, B, =100W Ly [ tungsten is used as filament of electric lamps )
Power, F,=60W . Gow (27) Conductors of electric heating devices are madt .
- Current, [} = il o2 1Y) 1 of 31_10}78 because alloys do not oxidise (burn
IKO ¥ I'Tadlly at high temperature unlike metals. Also Or
=" =045 A —@- alloys have 2 greater resistivity (gﬁﬁerally) ; W]
2?)0 220\ _ i compared to their constituent pure metals. | of
C“Ffent,_ I, = == =—§9— =0.27 A b e :‘_He 2 reasons for not using S : Re
gl d V 220 (I:onnectlons tor domestic circuits. o
.. Total cu : . |
i —:rjm-:_ (r)a;vn, - bDewces of different current ratings Ca“n?;
TR h1 2= 045+ 0.27= 0,727 S:ri:n{lﬂ:t.ed as the current is cons@® M
ICN Uses more energy, a 25 circuit,
ora 1200 W toaster in 13(l)wmin'?0 Piliestin h . Ilflﬁne.de"’ice fails, the circuit is broke n : !
Sol. Given, P =250W : all devices Stop workin Aj
. ) P;,_ =1200W (”}) ReSiStance e g he 3[63 - lt
h=lh=36005, |, e Oftrors S Inversely proportional tO 5 1B 5
- Energy, ; B =600 6 thick SSEi‘fcnon of the wire. Thus, if the WI[heﬂ “;m
— ar . &% s
iy Q hPltl- 230X 3600 = 900000 T resistan ce gﬁi area of ‘cross-Sf::ctlon): a0l i
‘ Th QZ__- Pz Iy --1200 X 600 = 7200 =900 CrGSS—se ‘IS ess. If the WIre 18 thlﬂ (lESS 4 %
Uy T FRiR e 00] =720 k] () COPP Clion), then resistance is large fof
pie e _
"‘u A | transmlis;nd aluminium wires are U have
T gl electricity because they ~
- | L | % _ reSlSt[v[ty S [he Clec[ﬂ
=5 i 7 SR TLES et & WL o SRR R quitﬁ COS Out hea"y heat lOSSﬂS- A_I,SO!

IvVe, as comparcd to Sil"c['

W "':'r o B
mmmm
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' Electl'iCity is one of the most conve

. o electric charge 1s a physical entit

nient and w;

jorm of energy in today’s world. dely used

e Y. which is
cess or deficiency of electrons on a hog d

Jectric charge is coulomb (C).

. The total charge acquired by a body
magnitude of charge on a single elec
-lled quantisation of charge.

« flectric current is defined as the rate of flow of electric

charge through any cross-section of
Charge (g )

Time (t )
The SI unit of electric current is ampere (A).

i Electric potential is defined as the amount of work done

when a unit positive charge is moved from infinity to a point
inan electric field.

Flectric potential (V) =

Efined by
Y. The SI unit of

IS an integra] multiple of
tron. This principle is

a conductor in unit time.
Flectric current (I ) =

Work done (W )
Charge moved (g )
[he S unit of electric potential is volt (V).

' Electric potential difference is defined as the work done per
unit charge in moving a unit positive charge from one point to
other point.

* Aclosed and continuous path through which electric current
flows is known as electric circuit.
* George Simon Ohm established a relationship between‘the
tlectric current I, flowing in a metallic wire and potential
lifference V, across its terminals.
l ﬂccording to Ohm’s law, the electric current floufing t'hrough
aconductor is directly proportional to the potential dlff'E‘I'BDCB
@plied across its ends, provided the temperature remains
inchanged.

V < I
% ' V = IR
Where, R is the constant of proportional
o the conductor at a given temperature.

: '
Resistance is the property of a conductor due to

0 2 t through 1t.
*Poses the flow of electric cul‘re;memial difference (V)

Malhematically, Resistance (R) =- Electric current (/)

ity called resistance

: The Sl unit of resistance is ohm (€2)

| 2&.%’93 temperature resistance of
mah] l.ength I, (ii) cross-section ared
# erial of {he conductor.

] 1
‘#fguﬂd that R «< ] and R < —A“

/RfLt2U

i

OR Scan the Code [

Mathematically, H= D‘j—

A
Where, p is the constant of proportionality called resistivity or

specific resistance of the conductor.

Resistivity of a conductor is defined as the resistance of a
conductor of unit length and unit area of cross-section.
The SI unit of resistivity is ohm-metre (€2 - m).

In an electric circuit resistors may be connected

(1) series (ii) parallel arrangement.

When two or more resistors are connected end to end, they
are said to be connected in series. If A,, R, and R, be three

resistors joined in series then the equivalent resistor R; is
given by

He = I + B, 1,
When two or more resistors are connected simultaneously
between two points, then they form a parallel arrangement.
If R, R, and R, be the individual resistors joined in parallel

then the equivalent resistor R, is given by
it L G|

— - - I =

T A

Practical electrical circuits may involve the combination of
basic series and parallel circuits.

When an electric current is passed through a high resistance
wire like nichrome wire, then the wire becomes very hot and
produces heat. This is called the heating effect of current.

When a current is passed through a resistance wire, heat is
produced. Amount of heat produced depends on (i) current
flowing I, (ii) resistance R of that wire, and (iii) time ¢ for
which current is being flown.

If on applying, a potential difference V across the ends of a
conductor of resistance R, the current I flows for a time ¢, then
as per Joule’s law of heating the electric energy consumed is
given by

W=qV =Vl = ?Rt = V. t
R
The dissipated electrical energy appears as heat. Thus, heat
produced

2
H=VIt =Rt = V¢
R

Electric Power is defined as the amount of electric energy

consumed in a circuit per unit time.

W
Electric Power (P) = —

t
The SI unit of electric power is watt (W)




