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Ellni’r 4 Eftects Of Current %

Chapter 1 1;

Electricity

A physical Sphenomeno n cdharacterized b%an excess 0¥ deficiency
ot electI0ns in o body € Knpwn ag Chvge - Chawge s Q
Scalay  quantity , and ik (T unit ic the couloMb(C) |

=p Electric Curvent

when an electric Charge 1S fvee t0 wove In an electyic field 4 (6
Starts moving in the divection of towce due to the field: Ine dynamic
Ctate of electric charge i called electsic Curent

I = electyic Curvent
L= Q/ | Q= electyic Cha¥ge
1= Time
« Ihe ST unib of electvic Cuvvent 1= Ampeve

+ 1 Ampeve @ 1t i constituted by the Flow of one coulomb of charge
Pey Second -

o Cha79e of € = -16 X 107¢
v 1 @ A = 10'3 A (M“liﬂmPeTE)
¢ LAA = 10° A (microampere)

o 1 coulomb contained = 6:35% 10" 16*epsilon electron

=P Electvic Civculb

An eledtvic Civcuit s o pathway for elettyic curzent s includin
components LiKe o. powey sousce » load , Switth 4 fuse and wires.
when the switch i< closed 4 ib's a clofed ciwcutt allowing Cuyyent
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tow, when open circuit , Stopping Lthe CLusvent flow
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=p Electaic Potential

0ne watt (1W) is the amount of wWOrK done to move a umt of
positive  charge (1C) 4rom infinity t0 o gpecitic point- Jhis
quantity is Ccalay in nature, nd its ST umt i< the voIt(v)
% Clectric Potential piffexence

1t cliuantiﬁes {he ene 9y, exgended per unit of electric
)

chavge - Electalc poten elineated as the vawxiaoce in
electric Adield, correspo expended for each

nd¢e 10 the eney

chaﬁiﬂ% unit when 1runcporting it {¥om one” point to another
n on electric tield

1t 1< o Scalar Quantity —@—

ST unit 1S joules Pey Dulomb

Jhe measurement of the electyic potential difference between
two points in A cistuit ¢ acwomplished using o device
Known oS volbmeter |
0= Cthorge ST poit of electyic potential
Ve W/Q 1. o dfteyence is volt (v)
V- Potential diffexence

1 volt -1t iS o potential difference hetween two points
in A current carrying conductor when 1 joule of wosk is
done to move o ~Chazge of 1 coulomb t¥om one point to

the other:
COMPONENTS SYMBOLS
An electric cell

A batteay or a combination of cell¢ —HHH—
Plug Key 01 switch (open) =




Plug Rey o7 Switch (closed)
A wiye Joint

wires C(0ssing Without Joining %

clectric bulb ™) or ¥
A yesistoy of sesistance R

Variable Heslstance 0 mheostate
o | Ammeter o

11 VoLt meter —V)—

=) Ohm's Low

Accovding to thig OF'zrincipLe , the electric curvent tlowing through
oo conddttor is diveckly propostional to the applied PO entia l
ditferene across its tewminals (-P'n ovided that " phy<l

such s temperatuse vemain Congtant |

al factor

o Jne V-1 graph is o Straight Line

V/1is o constant satio

L

¥

Ve 1 =

V=RI1 3
V/1 =R= Constant voltaye

% Resistance

Resistance sefers to the propesty of a conductor that obstructs
07 opposes the flow of electyic ™ charge thiough it- 1t’s a Scalar
guantity and ibs unit inthe intednational syctem of Units (£1)
1S the Oohm , Sym bolized oy {1

o Current thwough o sesistor 18 invegsely paoportional 1o its
HESIST ance -

o A Componer)t used €o heguﬂate wayent without C,hanging
the voltage Souvce i¢ called variable xesistance

e Rhepctat ¢ used o change the wesistance



o R corlducfox having some appreciable sesictance iS called a
nesi<tor.

Ihe weSictante of a conductor dePend& 0N

- 118 Length |
- |ty ovéa of C¥0SC- Section
- Jhe nature of it material
R o« {
R o 1, R=PL/A

P (1h0) 1¢ an constant of proportionality and ic called the electyical
necistivity of the matewial ™ of the Conductor.

L Resistivi{,j

ReSistivity is c property of matesials that deScaibes theiy abilit
t0 imped€ the tlow of eleckyvic curgent - 1t 1S denoted by the symbo
(P)(sho) and s wmeasured i Ohm-meress (M) in thne tintez national
System ot units (ST) - Ihe formula for nesishiviby (plis R-= ?('—/A)

Resistivity (P) chavacterizes a. material's  xesictance to the flow
of electyital cusyent - Conductive materiale Such a¢ wmetals exhibit
Low sesistivity, facililating eagy cuvrent {low, while insulators

have high stesistivity - 0hm’s baw (1=VR) establiches o selationchip
between ™ curyent (1) voltage (v) and sesi¢tance (R). Resistance
depends on the wateyials ™ nesistiviby (p) ,as well as its Length (L)
and Cvogs sectional oavea (R):

A=oavea l—— L= Leﬂﬁth_q

:-JV\/_
R
R= P

= Resistance of A System of Resisto¥S

2 Resictors in Series

ResiCtors in Sewies . V)
1= Same
V= Divide K
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. Cevies  Combination fowmula ! Tobal sesistance i< the Sum of individual
ecigtances -

-When calcubating toval nesistance in a Sevies Cirtui€ 5 Simply Sum
up oLl indivedual sesictances

-Total sesistante ina Sevies Civeult Suwpasces the stesictance of
any Single xeSi<tor-

-lna Semes Ci’ac:ufl: , if one component tails, the entive circuit
ceases to funct ion

- Series ciycuits awve unsuitable for devices cuch aS bulbg
and heatess og they demand vawying devels of Cuwent

© Resistors in Payallel 2
. >
Multiple HeSiEt0ag 10 H
Pavallel . | | ,
=1 o B +"
Rl Rz Rs

HHHH——6—®,

* Pasialel Combination tovmula  Invesse of totad sesiCtance
equals 1he Sum o inverses of individual negistances.

- when dealing with o Seyies ciwcult 5 you Simp
the sesistante togethes to deteymine the {otal

J)g cum all
esictance

-Jhe lotad xesictance in a SevieS  Clvcuit always exceeds
that of any individuals  secictor

- In a Sewies ciwcub 5 16 one component Fails , the entive civcuit
becomes (NDPETALIVE

- Sexfes civcuits ave uncuitable for devices Like bulb¢ and heatess
hecause they xequive varying levels of cument:

=P Heoti ng Effect of Electric Current

In an electyic civcuib ,the enexgy source must ConCistently
Supply enew% ~to sustain the flow” of cuvrent part of this

ene s g sustuing the Ccuyvent itselt, while the nemamning portion
dlgg\%_ te ag heat snetesred to ag the heating effect

eleyic Cuwrent
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% Joule’s Law of Heating
Ihi¢ Llaw States that the heat pyoduced in a nesistoy (€ :

o Divectl

proporbional tothe squaze of the Cuwrent (1) paging
thvoug

the xesistance (R)

° Dixec’cly proportional to 1he secictance (R) inthe Circuit

o Divectly P’JO()O?HOHQQ to the duvation (t) for which 1he
lowl - H=T1"RT

% Practicald Applications of heating
cffect 6€ lectric Cyrrvent

Light, (electaic Bulb) : electyic bulbs util
o tungtten™ tilament senowned for it< high
nesictiviyy and melbing point - when voltage
(S applied™; the filament “heats up y reaching o
white - hot State and emitting "Light:

9

o Producin

o Clectyic tuge: Se_,wving as o safety mechonism in
house hold civcuits , Bleckwic fuce concist of @
lead and tin alloy with o designated meltin
point should the exCeed the Safe thieshold | the

fuse wive heats wp 4 melbs and breaks the
civeutt » Shielding oihes Components from potential

clectyic fuce  damers
=P Clectric Powe?

o electrical Power (P) ic the weasure of the ¥ate at which
electyic cha arq/e S used. ov tranSfeyved in a civauit per unib
of time P=VI P=T1%*R F-':-:\é_2

electrical powey t6 a Scalar guantitu s Signifying it passes
magnitude pbmt not direction: 37 =9 e

o Jhe unit of electrical power 1< the watk (W) - Ine selationghip
between power (F), cusvent (1) and sesictance (R) s expressed
ohm?¢ Law as P= 1"2R.

1 KW (Rilowatt) = 1000 W 1 Mw (Meqwatt) = 10° W
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1 HP (Hovsepower) = Y46 W

1 W (9igawatt) = 10w

= Commercial unit of commercial energy

Jhe unit ‘Watt’is very small. Lasger unit called ‘Kilowa tt’
Jhe commercial unit of electric énevgy iS Kilowatt hour (Kwh)
commonly Known as ‘unit:

1KW = 1000 W

1Kkwh = 1000 woatt X 3600 Second
= 3.6 X 10 watt Second
36 X (0° joule (3)
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