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UNIT -

ELECTRICITY

Eler.-h:u{ﬂ an important Sourte of enwrzgy and
rd’ lace i modem society. I+ .U a very

tE has an importard p
Conveniend form v a vor of uses n homes,

Scheols h&SPHa!s, nadustnes and So on,

[ELECTRIC CHARGE | (symbel Bo¥q)

Chaige 14 lev.mdqwda_} P Mi'j of modder Like
moss waluch n feed by human br:.da

Thevre ant +two tdpu of charges —
® S)
Posihive Ntaa.'»l'hfﬁ-
A body Pue.i-Hij C_hqhﬁed it Lleoses electvons and
'adzs ﬂtﬂgﬁ:dj C‘-'fm.ﬂed ib it aa.rr»!. elechons.

&\ S e

SilK cloth Pleatic 1od

¢ ST Unit of electric charge is Coulomb.(C)
® Eleetric ﬂhuﬂe_ is a sealas C]‘l-(qrd-'ti:j-




lebPM:b't.& of electric Chmég ]

® DPPDAHE. Charges (0¥ unlika chqf&%)

athact each other. @"" ""'('3
® Similaa (ox Like) Charges vepel
each other. 4-@ @"‘

® CElectne charge 14 Covaervest. Tt means +hat charge
Can neither be created nor be uwstroyed .

® Tlectvic cherge 44 additive.

® Change on any body 1y always integral multiple ofy the
chavge on an electyon. Thia pm%iffi? Called quardisahion.

g, m e s

C‘ = |. =13
N = number o}y electrons e = 1.6 x]6*° Cowomb

® The :fuﬁ:n._ c-b' aﬂmd’im oY 'na.puls'lm betueen ﬂﬂ:-j'f:wu
Changes 14 divectly pro vrional to the produd- of the
changes oand iﬁﬂh.a;lg p';r:po&.hoﬂq.' 1o the square o}y the
dirtance betuwean Hiem,.
This fovce acts along the Line j&ﬂiﬂa the. charges
F x99, and Fexo

---- 2 oY F = qi%
-.-'l.-

Couvlomb's Law s F = .!%q'_‘-

wheve K = electrostatic Condtant c= sxm"NM‘/c‘)




» Conductors

TRose. subkstances frhwuah which electric chqvaed
can flow eosily, ane Calleg) Condluctovs.

Exampled : ol metals Mkae silver, Copper etc. and aqueous
Solutions of satls.

e £ %

gold copper steel

B Insuwledors

Those subetances +hrnu§:: which eleetric chasges
Cemnot flow easily ave calld | waders .

Examples’ CGilass , Yubber, paper ete.

“\l l'-'_

..g:l Conductors have a ,lcu._aa number of Sree elechons
which aie_ ,loa;dﬂ bovnded by the nucler o Hheiv
odoms .

There electrons act ax Clncuv_ae_ Canniers
while (ns have Mo frez elictyoms.

The re-fove M cenductors elecdnie e can eatily
flow and through insuledovs £ Ua S fficudt 1o flow.

O v @« \

rubber glass diamond dry wood

Colcudode. the number of elechons Com‘wt—'ma one
Cowlomb o4 c:hq.hae.

ol. c.hah&a on one eltctyony = rexict®e

Charge on 1L elechm
=1 18

T lexio"e = 6:.25XI10




W TR FREACE Y .

[ELECTRIC CURRENT - | ( symbel T or L) [case smwe]

Electric curverd- JA& defined ar the vate oy
flow of electyic charge.

oY e Con snﬂ e.led‘ﬁr_ currend A oll.ﬁned
ob Hhe amound of Chonrge ;f-lnu.ﬁha_ 'l‘h‘rﬂllah a ij-ir_u.lnk..
anta i umit dime.

1§ nt change Q Hows %m\\a‘k omy Cross-SecHon of
a Cenduector ?n time t, then J

Cuvverd: T =% (‘E:&‘éf*,@_,@*l)

¢ SI Unit o electric currerd i3 ampere (A)

Currend Qtluw{ﬂ -Hn.muﬂ»h a Corducdor i3 said

to be L ampere if one of charge flow throvghn
‘'t In one second,

¢ Small Unite o Currevt are —
milliampere. ( 1mA = 16> A)

micxoampere. (L HA = 10¢ A)

) Divection of (‘.uwerd'l

movemend ofy +ve charge Movemend- of —ve charge
@ —_ @ -
—— ——

Divection of Curverd Diveetion of Currerd

e Electric curvent b measured by an inshumend
Called ammetey . Tt is a..lvaa-&g Cormected in Sexiel in

a civewt. [case 21,3




— o —

A C.HT'I‘E\‘ﬂ' E'.I"D‘ OS A 15 c:l'l"ﬂ{.-'l‘l"\ “.‘:3 q iqmgni‘ j
electric bulb Hfox 10 minuter. Find the mﬂuu-rd' of elecitn
Chaha& Haxt Flows d-hrmﬁh +Hae Civeurt .

_Sjl- Griven  thot I - osA ’ 1 = lnfrﬁn:_{n:ﬁn Sec.
Current I = %

Q=1It
(3 =05 Xfoo = 300 C

-—l A currerd O'b 5mA s Pn:.&m -i"h'r'uuﬂh o wire » How
many elechont art Pﬂhﬁlﬂa per mnute -Hn.'muah omy Cross-
Seetion amta of the wive ?

Sel: Given thodt T- SmA = SXIE>A , += 605ec

We Know that ::% = ne
where. M 43 the number of electins

e i -
nE e 18
n = SXW>Xx60 = 1.875 X10
6 XD

Tap weter Comduets e.lea'}'rid-l-ﬂ twohereas lntilled woder not.
cese twhy e =

f’E‘.l*- Tl..l:i otey Condamd dissdved m™inevals and salis wlmch
iomise In wakeY. TRerse free ioms IM the tap wadey helps in

the conducHon of electvicidy-

DisHlled woder does not erntain emy mineral o7
sald. Hence 1t oloes not have amy free jon. As it lacks
jree charnges in the form of ions , it cannet Conduct electricity,




ELECTRIC FIELD |

The mai:m arond a Charged body within which
it Can atlact or vepel another chaxged body il Called
the electric Afledd.

NN oen N
¥ K - "y +\_\+_ g -

|

ELECTRIC POTENTIAL | (Sy~bd v ) [case 2o

Elecdric poterndia) o a peoivd in an electvic fielol
A3 equad do the work olone in bh‘mﬂina a unit posihve
t:hmat Hrom iﬁ-ﬁnH_—g to thad poivdt.

I W is the work done in =
Wﬂaiﬂa a posi Hive charge Q from a}_f’
infinity o & portt then potenhial @ U

at that port

vV = W
&

® Electvic potenhal iA a scalan quantity and
e its ST Unmit is Velt. or Jouwle[Coulemb .

[ELECTRIC POTENTIAL DIFFERENCE l(sﬂ"‘b“ AV)) [esse zaiyngs]

Electvic poterdial cufjference beturean hiso poivds
in on elietrical civeuit dd cifined ab the work slone
iy mﬁv;ﬁa a umt change from one point to the other poindt-

Patentiod Difference AV = %




1l Vet [cese 2e11,147)

It U the potential Ajfernct batween two ponds
in a current r:.q-r'rsiﬂg Conducte? when L joule of wsork

s done. o move a change of L coulsmb frowa one Pomt
10 +he other.

L Voiy = L Joule
1 Coulomb

o The poterdial olifjeeenca is measured by means of an
instument Callud the Voltmeter.

s The Voltmeder 4l qlmaaa covmected n paralle] acyoss
+he poirds betwern which the poterdial olijfenence s
4o be measured -

[cese 20137

[B) Find +he amount off wovk dome In moving o
cBsE

e of
CBE SmC acvoss +two pomds having & potendial olifjevénce

of loo V.
’591. Grivenn thatr G = Eme = sx15>e s V =100 VoH
W = Qv
= 5XI0>X100 = OST

An electyic buib dmws a curvent of ©:2A When the
SBES Vol is 220 V. Calewlate the amoundt of electric
change flowmg twvough it in ene howr,

el Given tHhat T =02A , V=220V0lt ,

+ = Lhour = 340D Sec.
Chnh.ﬂa &= Lxt

Q = v X 3600
= T200C0



Electric Civewit and jts Cpnpmu-ﬂsg

When a various Compoments ane Cormected In an
appmpma:l‘e_ manney -l-hen its Colltd an electrical
Civewit-

A Jliagvorg Eh.owrh3 the way the elechic
dewvice 8 ot Covmected W a civewt 1A Colled o
Cavcuit ol.m.a-mm

» Seme. elements ((Comptments) ahe -j‘-’o‘llnuﬁﬂg:

1. Connecting Wires — made of Copper usually,

2.] Resstance and Rheosiats

These Consist of wived which axe gene
made. o :»Ll.qjs such as mw-%nnlﬂ and Constantan .

¢ A rheostst acts Like an unknowy Vomable verstemce.

m!;ﬁhﬂtﬂ Rheastat Vﬂﬁ}-ﬁhlﬂ "
TE 14 Combination o}
+wo oY moxe cells. —+—{I |l II Il-_-__—

Ul Galvenomedey
It dedects the presence and
diveckion o} current. —@)—

5.] Awmwmeder
TE 1o o duice to measure

the currentd in +'ne. Civewit. It is o—+®_——o
a,lw&-&—-:t Conmnected Im Series v dhe

Civewit.




6.) Velimetey

T+ 1 a cleviea to measure

the petenhal dijference between
two poinds imn the civeut. D-—;@_—_—ﬁ

Tt 4 ddmﬂﬁalkmmedﬂﬂ:ﬂ
parallel with Hie civeuit.

2] * A closed electvic Civewit :
Tt Ju that cveuit in which Koy 43 closed
and +nere JAA continuous flow 0f Curverd-.

e An Open elechric Civewt ;

T+ 48 that civewt in which Ky is open
and there is no flow of ecurrerct.

I |]> QI O

A wire joint wive c.-rngs[ina Electnec bulb
Switch Open) switeh Closed Cell
(oFF) CoN)

List in a {tabulas form +wo differences behween o
casE Volimeder anc ammeder.

2818
Voldmeder Prrnmedey

Sﬁ‘l

1. Measures potentio) ol fference 1. Meaasuntd Cuwhent &lnhﬁra
behween +wo povds in a cvaut | Hiough o elvewit.

2. Connected in poralld with | 2. Connected im senier ina
+he Compomends in a civeuit. vewit.




OHM's LAW Ccase 2016

Tt stades Hhat the elecine current flowing though
a tonductoy b cliveetly proportional Jo the petenhal
i ference. across its ends, provided that its temperajure
remaing +he same.

2
V o« T

v=IR|

e v
* R is %ﬂwhvdrfa-cfi-haaim metallic Wive at o
aiﬂn tumperaturr. and is Cellsdd ‘Resistance’,

| RESISTANCE | (Symbd R) [¢Bs 62013 y1u e ]

Tt & the property of a Conduddor do vesist
the flow of Charges Hhvough it.

¢ ST Umit o} veslstance. 1S ohm (_—”-)*

1 olhm

Resstance oy a conduddoy is soid do be 1 dhm
'|-b a curvent o} L ambpere fows thro 1t whun a
Pahrd'ia.l difpounce. o L volt s obplied acwss rs ends,
Value of Resistanca cipends on -  [case 2018]
l. Size and Shape of the Cemduetoy

2. Natwwe of the moderie] of Hhe Comductoy
3. temperatire of the conducior




By Umesh Rajoria

Factrrs affectin q +he Resistance of a Conductoy l

[ casE 2oiu, 14,18

¢ Resistance is cliveetly propovhional do the lungth of
Conducto¥ . a

R o L — (1)

* Ratistanea a4 inversely propostional do the area of
CY0sS- SecHon
R « - — ()
fremn equedion (1) and (i)
R

oY IR=_-‘;£-.I

> How P s a Conthand callid rvesistivity or specific resistance..

[ResismviTy (£ |

Tt A cifreed ar the verstance ofy a cube of a
materiol o} Side 1w, when curvent flaws perpendicudar to

its nppcs'i-'re faces.
Tts ST Unit 43 ohm- mehe (01-m)

3 I
- Resistividy of a Cendudor depends on 1ts maderial
anal temperaduat, and Sloes not <lepends o J-l-rﬁﬁl-h

OY area of CYoss sSecHon -

ms Why co we nie Copper o aluminium wive for +he
CBE Lyansmission of elechvic cuwend ?

Coppey and aluminum are vevy good Conductors ard
have vexy less vemstividy, Thia pwperty makas Hhem
uses widely for +he puhpose of Hransrmission of electvic
Cw ,

Sol:
pr——




By Umesh Rajoria

[B] If the poterdial difference ccyoss the +wo ends of 9
S8S®  Conductoy is SV ana the currerd Hhrough it is o024,
Hhin what 4 the vesittamea of the Conduddor ?

_-cj'_l: Given thayr V=5Vt , T =z0o2A

= X
R_I.

R=5. = 25 J00L
ol

A Coppey wive o Tesdtvity 16 X108 am has o
cASE cvoss-sechmmald aja o4 20XI6em?. Calcwlode Hhe
4 length of Hhis uive vequived do make a {00 Col -
Sol'. Given #had R= lo £ , P= Lexitiam
A = 20 xI0cm® = 1nxlc"qxﬁﬁqml)
A = 20x102m?

R 5L

1= RxA = lox2ox16°>
P |-G X10- B

L= 125w

Q) A 2 \elt cell is Connected to a L Yesistor. How many
electvont Come out of +he negadive teaminal of the
cell " 2 wmmuwies ?

Soli  Given that Rzl V= 2VeM, £ 2mimdel
v=TIrR > I=¥

e

Also .

= 1A

e o

> Q=It
® = 2X2x66 = 2UoC
No of electron Carvy 2u0C Chaxge N = 8

Y\ = 2uo

Texgn = bEx0¥




@ Resistance o a medal wive of length L IS 26 .0
at 20°C . I} the diameter of +he wive is 03 mm, Haun
whad will be the vesistividy of the mutal ad Haod
temperatune. 7

Sel.  Given that R= 265, olameter = 0:3mm

vacliud ¥ = _'E‘-"Tj'. Mmm = ﬁ-lsﬂtlu‘?‘m ana L = 1m
R=pL
A
> F= 5 1
p = 2exXBlux (018 x162)*
1l
P = 18UXI0® ghm.mure

A wite ofy givtn maderial having Lingth L and area of
cvoss secion A, hat o vesidtance of 45 . What uowld
be the resistemee of ancther wive of dhe same modoual
lu.iu;'ng Lma-i-h é_. ane arvea of cyoss secton 2A 7

Sel. Fov fivat wive R1=—F-p‘:— = Uk
for secomd uve Ro = B = 4 BB



— e mm—— —————— i —— o —— i —

By Umesh Rajoria

Zﬂmiﬁscﬁoﬂ ok moderials on dhe basls ﬂZ resishvidy g
(i) Conductors ((Medals) —
T+ has very Llow resithivity .

P In Range [08sam — 10" %am

i)  Inswators -
Tt hos very h.cah vesishvity .

» In Rﬂmgt Luu_n_.m 7o _“3.'7 SL.m

(1) Semicenductor -
Reaistvity o} semiconductor Lie bewean Conductor and
sulatoy.
P In vange 1075 am — 0% m

-Sntnf. Conduchng mederlals for specific u.ae.]

- Tunaa-!-m _ (CBSE 203,146,187
It hes lmah me.l.Hﬂa pant (3380°C) omd
emitt J.q‘awl" of 2UucoK . TF 4A used in bulbs.

® Nichrome-
Tt b emalloy [Ni-60%, Cr—-12/ ,Mn- 2%, Fe-267. )
Tt hat h.;la’n T-!-!J.&Hﬁbj ond h;ﬁh *md.ﬂna Po'm:h

Tt i wed in hueater, ivon, Toster , geyser efc. becautt
alloys do net buan veadily o igh fimperodure .

e Tin -lead Alloy -
Tt has Low vesistivity and Low melding pomt. Tt
4 wed in fwe.
® Coppexr ond aluminium |possess low f%'is.-l"w:'i-l-c_.; so -I-hafa
art 3anmﬁu3 wsed for Cnnﬁec:l-’ma. wYer i a clycwt
and  +romsmission  Lines.




Lt Bl R ]

} COMBINATION OF RESISTORS

Li) Resisteres im Seaiedr

Wwhen b c:;: move vesfitors ove Covmected erd
to end | Hn the amrangemend- is called sevied Combinadion.

Vi Va Va
== AN\ “MAN —APSNA
ﬂq Fq. RL
%
+ —
1t
—z— =
v

¢ Curvert Hirough each vesistor is some.
o Potential cijjevence acyvoss each vyeristor (( by ohm's Law)
Viz= IR, , Va=IR. , Vaz IRa
Teted Pa‘l‘f_xd:lﬂ.j e:ll-Hyutnr.& V=V,+Y2a+Vy
1'5 Rs4a the equivalend vesstance thenm V= IR

Hence IRg= IRy + IR, + 1IR3

I_.R": R-]. + R:_*‘R;

* The potendtial dijjounce across vy of the resistors
is civecHy pwportional to ite veristance.

¢ In Series Combination the equivadent retistoncr b
greoten than the individual valut of each vesistance.



(1) Resistors m Porallel [case 2,187

Whan two o move than two vesittors are
Cennected in such a wowy  Haed thar fivat ends are
Cornected 2o one point and the second ends to another
Pn'wﬂ' Hhen Hhid Combnodion is called pavallel combinadion.

Ry
X, "'u""'“""‘v
Ta Ra
I A 3 vV ‘L'.I'..
1,1,
=

v
* The Poi'enﬂ'fcd aub-baftntﬂ acvoss each yesstor 1S Same,
and is equal o the applied voHage.

o Current ‘i‘hYﬂUﬂh each yedstoy (by olhm's Law)

- V =
BEg cTac Tt

Total curvverd T = I, + I, + I,
T} Rp is the equivalend vesislnce than T = %r

Hevce N o= M M gl
R'F RI Rq_ Rj

X =% gL i
Re Ry "R R
¢ In paralle] Combinediony equivedent yeslomes is less
Hhan the valur of +he smallest individual yesistance
inn the Combination.

® The Current flowing through each resistor is mversely
proportioned 40 its vesistance .




g e e o g —

@, An electvic lamp , whose veslstonce {s 2051 and a conducier
of Un Yoastance are Connected 4o a 6V beddery. Caladede
@) the total vesistemee ofy the Giveuit (b) the currn Hogh
the civeuid and (€) the potendial cifjgrence across the
electyvic lamp and conducior-

Sel: (@) Tutal resistamce of
Hae dvewit = R +Ra

Rs = uU+20 L

Rs = 2y.n = IIE.—-'—"@’;-—'('}—-

6v

(b) Toral potemtial difference acvoss the +wo
terminals of the batery = €v

by ohm's law +he Curvent thvwoygh the clveuit
=L ™ - -é— - Or
T = R = 1 3 7 Oe2s A

R, =U-SL RE=20.0

(c) Apblﬂi“ﬂ Ohm's law o the elechric {amp and

Conductor .&cba.hcd'dlj 5

we get potential ifference aevss +he elechric lamp
V= IR, = WV, = 20x028
NLESY
Potential ifference acvoss the ceomdutto¥
Vo= IRy, Vg =4Xx025

V-..:lV

T the Civawut ah'nﬂram ivi fig , suPpose the yeristors Ry,
Re avd Rz have the voluth 59, jo.n- 305z vespecHvely,
which have. bean Covnectesl Fo a badfery of 12 v.Caleade

@) the cuvend Hoough each vesidtor Ry
(b) the total curvent i the civeuwit “ .
A Y1

(C) +he total civewrt ves'stemce 1 — -




Sel. Given tHhat Ry=52 , Razlox ,Ra =300
Potential clifference acvoss the batlery =jay
(2) Usiﬂa Ohms Law
Curcert I, ﬂ?ﬂxﬂh Ry, = X

R,

- -.I_E - *
T, = 2:UA
Cwieent I, tough R, = M
Ra

Current T, "H‘\'I'ﬂ-lﬁh Ry = ;RC;
Ia = % = ouA

(b) Total Curverd i the civewit T = L, +31, +I4
= 2y +l-2+0-U = YA

(€) Total Resistamee Rp i paralle) Comanation

L ow e A e 0

— e —

ﬁ;-ﬂi Ra Ra
! = LA RN .

—

!
Re I~ lo 3o 3
Rp = 3.

@] Ik M fiq. Ry =lon, R, sUoN | Ra = 3052, Ry = 2040
Rs = 60 and a 12V batbay is Connected Jo the

a.mr@.me.ni' . Calewlate R
r"'“‘b'— x
(@) the fotal vesisdance in the o [, Rz
Civeuit . ¥
(b) the total curent flowing T Rs L
in the clrewt . L(
K Rs

R HEC sl RILl BOERED R E A RS Y P T |



Y WIS Ml T

Sel.(8) L the equivalent resistance o Rjand Ro A2 R

Hhen J = +.L
Rl TR, Ra
_L. :._L ._l- —
8 " tes Tg
R":: g JL
Similanly Lt the equ vesistance of Ra Ry and Re
. 1
s K R S AP S
R" RE, Rq RS
X medeope B gl o gL
RN 3o 20 éo T
R" = 10 -

Then total vesstance of the dvewit R = R+R"
K= B4l = (&L

(b) To calcwlote the cuvrend we use ohm's Llqw
o TS - 1z
&= R 7 R

T - o0b6TA



By Umesh Rajoria

) HEATING EFFECT OF ELECTRIC CURRENT )

When an 2ectric Currerd js passed thvo
a haa»h veAlrAtomce wWIve it becomes very hot dut 4o head
produced btf elechic cuvrremd. Thid 44 Cedled h.:cd'ma e ffect
of electvic current.

In l\.l..ad;ha Eﬁed' nb— cuvvent the elechnc Enﬂa'd
Ad bzina Convented 1o kt.nizn.rvz.a—tj

Actually a vesistance vesist 2T
the flow ofy Cumtent s0 WorkK Heat
muwst be dove by the cuvrent to ~H

Keep flow. RS-~

Y Heat Produced (H) = work odeme Y
H = W = QV
F‘td:l'lvxa Q= Ixt I-E
e have H= IVt

il

TH Ris the vesistance of +he wive +hen V= IR

So I H = I"R_t'l:l Joule

2
o3 H= IRt Calorie

4.2
‘ ELECTRIC ENERGY I

The. total wovk dome by a current in an electvic
civewt is callid eleetric enthgy -

Electric Evergy = W = AV
=W = (TiHV C a=1¢)
w= I*R¢t Grv = IR

W= VIt = TRt = ¥t




R R -

|ELEC.TR|C POWER > (Sam.hnl p) [csse “::.'t:':f]

TRe vode at which work is dme by an electric
cusvent 1s colles electyvic powes,

OR
The Yotr od which electrical 1) Consumed oy
Mssipated in an electvic civauit is cally) elechic power:

W
P - t
It

Pz M = VL

IT-
» ST Umit of electvical power b ‘watd (W).

| P=vIi=1R =¥ ‘ [~v=1r]

The electyvic power ef an electric clvaut is said
to be one watl iy one ampere of currend flowo i it
agunst a potertial olifference ofy one volt:

» 1 Weltl = LVelt X L Awmpere

ut Lﬁ'@l E.I“‘-M

energy
|C.9MMERCI&L UNIT OF ELECTRIC ENERGY )

To calculate Hae paice of E-ledﬂ.c.a.l energy |, a bigger
unit is jn use which is called the © Kilowatt-houn'.

1 Kilowed-howr o¥ L unit is the electvical encagy

which is comsumed ivn L howr in a civewit whon the electnc
power in the cAveuit is | KilowaH.

1 Kilowadt hawy = L Kilowadt x Lhoun
= locowatt X (2600 Sec.)
= 3.6X10° wak-second = 3:6x10° Joule
>  lKilowalt houn = L unit of electric energy

1 watt




B> Ne.of Units Consumes) by electvical
appliance. =  Wath X hawns

jooo

TR Law tmplies Hhod™ heat produced n a vesiator 15 ¢
(1) Diectly proportional fo "Sjuare of cusent in vesistance
Le. Haz1?

(i) Dicectly proporhenal 4o 4he restenca. of +he civeurt
L-e. HaR

(iii) _D‘rrecﬂj pyoportional do the hime for which Currend
fluas i-e. Haxt

Hence twe can whirte H « 2t

oY H= I?Rt



e B ke

Q. EH are alley Commonly ubed in elemends of elechical

byt ing olenes ,such ab elechic josters , eleetvic heafey,
electric iron edc. 7

So). Alleys have higher vesibhvidy in companisen 4o pure
metals . A large amount of heat is produad  whan
Cuvvent is passed jrom the elemend modle of alloy.

B] Two lamps one vated 100w ak 220v end the other

CBSB yated Gow at 220V, ane Comnecked i paralld fo
” 1 1 ‘ i
® electric mains supply . What currend is dvawn {pvom

the Lime i the supply voltege is 220V.
Sol.  Given that Py =loow , P2 = éow , v=220Velt

Totol powen Pz A + Py
P= 100 +60 =1l60W

We Enew tHiad P =VI

= I = léc
I%¢ >

I -o0T73A

Why« the tungsten is wied almost exclusively for the
sors filamend ofy dectnc la ?
208 mps ¢
Sol. o Tt has o special property Hhak it glows on heating.
e It hat « lu‘ah metting poivd-.
o It Jdoes not veact wnth mam Pre.urd' N aivy and
Aoes not get oxidized.
¢ Tt has a low resstance.



[R) wWhot is Towle's heoding effhect ? How can it be
41 dmu“&t : . S 1 v S )
Ti.:& jn dn‘“‘ﬂ ‘(Ej-t:*. cxpmmudodlﬂ { Ef lt's fu.nl'f u«PﬂlCﬂ-‘le

Sol:  When an eltctvic curvertt |s passed thvough a high
resittance wive, Like nichrome wive , it becomes Very
hot and productd heat. This effect is known ab Jowle's
heating ejject.

Heat Produced H = IRt

—> A simple expeument do olemorttrate kf_n:l-'ma e ffect
0f curwent is that iy we Switch on the bulb for q
Long perlod ofy time (then 1t will become hot.

» Applications in deuly Lije -
U) Electvic fuse is a sajety civewt devier Hhad work
on this principle .
(it) Electvic ivon work on tHhis P-»ﬁﬂdple_«
(i") Electric Kattle usesd 4o boil wader also works on
Hais Pﬁ.iﬂc.iplt-

V) Electric bostey to bake breads work on +Hhe Same
PAincple.

[&] An electric refrigerator Yoded 400W operated B hourshiay.
What is the st ofy the energy 4o cherate it fox 20 dlougs
at Rs. 3.00 per KWwh.?

Sol,  Total electrical energy Contumed by the refhgersdoy
n 30 doys is

4006 Weodk x B Pmrs,gw’. X 30 dows

Sfooo Wald-louy
8é Kih

T the Cott of energy 4o optrnde Hie nfﬁae-miﬂf
for 3o dﬂﬁs = g6 < X Rs, 3.00 Per Kl
= Rs 283

(I




Q] A bwb is voded Yow; 220V. Fi'md +he current dwun

CBSE by ity When it is commected do a 220V supply. Also
fmd its reslstomce. I Hhe given bulb is veplaced by
a bulb of vating 25W ; 220V, will there be any
change in the vedur c:j currend and vesistance.?

Tub-!:ljﬂ Your amawey and dermine Hhe changes

So). P = uow V =Z220V
v = 220V P =25W
ab P = vx1 T =P - 25
1T = -Ew = Qo v 220
4 230 . =0 A
T = 01818 A o
P= X
- V. - 220 A~
R 5 i o NB18 .+
R= v? = (320)
R= 1{2ic 1L P 25
R = |93 S

Here the value oy cuvrent Slecveaser and the vadue
oy vesistance increases.

A electrc Ivon of vesistance 201 takes a cuyvent of
S8 SA. Calawlate the head developed in 30 Sec .

Sel. Givan thad T= sA, R =208, {=30se
Heat developest H = 1%+t
H= (s)% 20x30
= IsaoT




Three Conduedots made up of same modena) are shidy
M -f-;a- Which o them have hiﬂk.!-'t vesstance 7
) (23 )
« L — e 28 —> e
=
Sel. Given tHhat all Hwee conducdoxs are of same meaderia)
hener Haur T:.l-l'A-Hﬁ-ij (P) withh be same.

by usina formua
= [R- %]

R.,,:_-Fg.l. , Ra =f(21)=q£ﬁ%

Alg
anel Ra = £0(73) 43) - £
2A Y
Hence , Ra 2> R, > Ra




il il hmtimitibhcins’ i

@) what ia the funchion of theostd in an elecdvic civewit ?
CBsSE
2o0l3

se). Rhtostad @ an adjustoble vexstoy. It changes the
curvend i the civaut due to change in jts vesisemee,

[@] Distingush betwan the terms electvical vesistamee and
cese  vashvidy of condudboy.

sy

Sol:  Electricad vesishivity of a Condudor vemauns Conslmt
at e parhculan tmperature, whoeat elechical veuistmce

ok a ctemduciey changer with change in length oY
asta of Cross- sechion of the conducdor.

@ What 14 meank b'_-j electncal vemhtance of a Condutiox?

%ﬁf Stade how vesistance of a conductoY Jd ajfected when
(1) a low cuvverd parser -lrhmu@»h it fo¥ a shert duvaion
(i) A heavy cuvrent pamsed thvwough it fov about 20 sec.

so|, Electrica) rvesibtance Con be clefined as the bousic
P"“Fm‘:i ofj any substance dua 40 which ' opposer the
flow o cuvvent thvough it

() Whin a Low cwvend passer through a conductoy
for o Shart owrwakion | its vesistemee vemeuvd Constard.

(1) Whon o high cusment passes through a conductoY
30 seconds, its vesibtomce wil] Mmereate. due 1o
‘meveare. in 1ts tempercdind - ‘
Becawse & b cuvvent produces head In +he
Conductor emd dur 3 Hs heat, tempersdune o} the
tonducdoy incveastd ome) clur 40 Increase in temperdure
yustomee of Conduttor increases.



