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IntroductionIntroduction

••So far, we have considered in our study in So far, we have considered in our study in 

this module the electrostatic of charges or this module the electrostatic of charges or 

charges at equilibrium. Here after, we will charges at equilibrium. Here after, we will 

involve noninvolve non--equilibrium situations involving equilibrium situations involving 
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involve noninvolve non--equilibrium situations involving equilibrium situations involving 

electric charges. The flow of charge, or more electric charges. The flow of charge, or more 

precisely the rate of flow of charge is termed precisely the rate of flow of charge is termed 

electric currentelectric current or simply or simply currentcurrent..
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Current DefinitionCurrent Definition

SupposeSuppose thatthat chargescharges areare movingmoving perpendicularperpendicular toto aa

surfacesurface ofof areaarea AA.. (cross(cross--sectionalsectional areaarea ofof aa wire,wire, forfor

exampleexample..)) TheThe currentcurrent isis thethe raterate atat whichwhich chargecharge flowsflows

throughthrough thisthis surfacesurface.. IfIf ∆∆QQ isis thethe amountamount ofof chargecharge thatthat

passespasses throughthrough thisthis areaarea inin aa timetime intervalinterval ∆∆tt,, thethe

averageaverage currentcurrent IIavav isis equalequal toto thethe chargecharge thatthat passespasses

throughthrough AA perper unitunit timetime:: thethe unitunit ofof currentcurrent isis AmpereAmpere
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throughthrough AA perper unitunit timetime:: thethe unitunit ofof currentcurrent isis AmpereAmpere

(A)(A)..
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ResistanceResistance
ConsiderConsider aa conductorconductor ofof crosscross--sectionalsectional areaarea AA
carryingcarrying aa currentcurrent II.. TheThe currentcurrent densitydensity JJ inin thethe
conductorconductor isis defineddefined asas thethe currentcurrent perper unitunit areaarea..
BecauseBecause thethe currentcurrent II == nqvdAnqvdA,, thethe currentcurrent densitydensity isis
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Resistance Colour coding Resistance Colour coding 

systemsystem

The resistance are usually colour coded. That means the

resistance has a colour bands printed on its surface to

indicate and give its value. Sometimes, the colours are

substituted by a numbers with the same functionality. Table 2

gives the values of the colour/number coding system for

resistance.

The first two colours give the first two digits in the resistance
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The first two colours give the first two digits in the resistance

value. The third colour represents the power of ten for the

multiplier of the resistance value. The last colour is the

tolerance of the resistance value. As an example, given the

four colours on the resistors are red (=2), black (=0), orange

(=103), and gold (=5%), and so the resistance value is

20 * 103 Ω = 20 kΩ with a tolerance value of 5% = 1 kΩ.
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Example 1Example 1

Calculate the resistance of an aluminium cylinder
(resistivity = 2.82 x 10-8) that has a length of 10.0 cm
and a cross-sectional area of 2.00 x 10-4 m2. Repeat
the calculation for a cylinder of the same dimensions
and made of glass having a resistivity of 3.0 x 1010

Ω.m.
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Example 2Example 2

(A) Calculate the resistance per unit length of a 22-
gauge Nichrome wire, which has a radius of 0.321 mm.
The resistivity of Nichrome = 1.5 x 10-6 Ω.m.

(B) If a potential difference of 10 V is maintained
across a 1.0-m length of the Nichrome wire, what is the
current in the wire?

AA BB

1010

AA BB
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Resistance and Resistance and 

TemperatureTemperature
OverOver aa limitedlimited rangerange ofof temperature,temperature, thethe resistivityresistivity ofof
materialmaterial variesvaries linearlylinearly withwith temperaturetemperature..

WhereWhere ρρ isis thethe resistivityresistivity atat somesome temperature,temperature, ρρoo isis thethe
resistivityresistivity atat somesome referencereference temperaturetemperature (T(T00== 2020ooC),C),
αα isis thethe temperaturetemperature coefficientcoefficient ofof resistivityresistivity whichwhich cancan
bebe expressedexpressed asas::
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bebe expressedexpressed asas::

AlsoAlso thethe resistanceresistance cancan bebe relatedrelated accordingaccording toto thethe
samesame relationrelation asas
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Example 3Example 3

A resistance thermometer, which measures
temperature by measuring the change in resistance of
a conductor, is made from platinum and has a
resistance of 50.0 Ω at 20.0°C. When immersed in a
vessel containing melting indium, its resistance
increases to 76.8 Ω. Calculate the melting point of the
indium. Given the temperature coefficient of resistivity
of platinum = 3.92x10-3 C-1.
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Then T = 20+137 = 157oC
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SuperconductorsSuperconductors
is a class of metals and compounds whose resistance
decreases to zero when they are below a certain
temperature Tc, known as the critical temperature.

The resistance–temperature graph for a
superconductor follows that of a normal metal at
temperatures above Tc the resistivities of
superconductors below their Tc values are less than
4x10-25Ω.m—around 1017 times smaller than the
resistivity of copper and in practice considered to be
zero.
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zero.

Two kinds of superconductors:

Ceramics (recently identified) with high critical
temperatures,

Metal superconductors.

If a room-temperature superconductor is ever
identified, its impact on technology could be
tremendous.

The value of Tc is sensitive to chemical composition,
pressure, and molecular structure. It is interesting to
note that copper, silver, and gold, which are excellent

conductors, do not exhibit superconductivity.
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SuperconductorsSuperconductors
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Electrical Power of a Electrical Power of a 

ResistanceResistance
The electric power ( P ) can be calculated as

Where I is the current passing through the resistor, and
∆V is the voltage drop across the resistor. R is the
value of the resistance.
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value of the resistance.
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Electrical Power of a Electrical Power of a 

ResistanceResistance
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