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e Define electric current and electromotive
force.

e Write and apply Ohm’s law to circuits
containing resistance and emf.

o Define resistivity of a material and apply
formulas for its calculation.

o Define and apply the concept of
temperature coefficient of resistance.




f w off charge @ through
10S5:=Section A'In'a unit of:

One ampere A is charge flowing at
the rate of one coulomb per second.




=Gl =l he electric current in a
WIFENSIGPA. How many. electrons flow
peSiaepdiven point in a time of 3/ S?

~
I[=6A

g=(6A)3s)=18C

Recall that: 1 e ="1.6-x 10~ €, then convert:

le
1.6 x 10°C

18 C=(18 C)( ) =1,125 x 10%electrons

In3s: 1.12 x 1020 electrons
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arged capacitor withr @' = Cl/that is
allowed' te discharge.

N Electron flow: e direction
\ieit@ of €: flowing from = to +.
~_flow Conventionallclrient:
\ Conventional flow l IINEMOLION O 4| fom
£ 0 — has Same Effiect.

Electric fields and potential are defined in terms
of +q, so we will assume conventional current
(even if electron flow may be the actual flow).




MOSHPEGPIETthinkK electrons  rushi through wires at
UHEISPERE"of ight—WRONG! The electric field
gOESHrough the wire at this speed. The charges
Lakela much more hectic path:

All the collisions make for slow progress
through the wire—only ~1 meter/hour! This
slow speed is referred to as the drift speed.



Current can flow in two ways through
batteries. Batteries make charges go one way
around continuously—this is called Direct
Current (DC). Generators at power plants
constantly make the direction of charge flow
switch—called Alternating Current (AC)

‘ Drirect current Alternating currant

Current {A)
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Direct Current Alternating Current




A source of electromotive force (emf) is a
device that uses chemical, mechanical or
other energy to provide the potential

difference necessary for electric current.

Power lines
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Source of
EMF

The source of emf (pump) provides the voltage
(pressure) to force electrons (water) through
electric resistance (narrow constriction).
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Suppose we apply a constant potential difference
of 4 V to the ends of geometrically similar rods
of, say: steel, copper, and glass.

The current in glass IStmUchiless than ior
steel or iron, suggesting'arpropenty of;
materials called electrical res|iSiancerr.




Ohm’s law states that the current I through a
given conductor is directly proportional to the
potential difference V between its end points.

Ohm's law: | ocV

Ohm’s law allews Usi to dEfine resistance R
and to write thefollowing ionms O Ghe [aw:




to a light, a current of 6 MA
ved. What is the resistance ofi
sENIght filament? —

vV 30V ‘

= 1
| 0.006 A

R =500 Q

Tihe SI unit for electrical
resistance Is the ohmj €:

Source of
EMF

1=V
1A



Ohm’s law does not hold for all materials. A
material is ohmic (obeys Ohm’s Law) if it
makes a straight line on V vs I graph. If not, it
is considered non-ohmic (diode is an example)
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slope= I'aV= I/R

Potential difference HFotential difference

Ohmic Material Non-ohmic material
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SllEN:EmMperature 11 of the material. The
pigher temperatures usually: result in
WIGNEN resIStances.



The resistivity p is a property of a material
that determines its electrical resistance R.

ng that' As directly  propertienal
(O IERGEh £ andl Inversely: proportional
tOraréa A, We may: WEHites

The unit of resistivity is thefeRm=meer (<2.m)






Electric power Pis the rate at which electric
energy is expended, or work per unit of time.

rge C: Work = gV,

P:Work _av and 1 =

t t t

Substitute g = 1t then:
V

P = _Lt/ =W

¥
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Using Ohm’s law, we can find electric power
from any two of the following parameters:
current Z, voltage V, and resistance R.

Ohm’s law: V = IR



Gl ISMA power tool is rated at 9 A

Whigiapewer is used in operating this tool?

AR EADIENSI P = 1080 W

A 500\ heater draws a clUrrent
off LO'A. What IS the resistance?

P 500W

Sy LR=5.000

P=1°R; R=— =

WhHERRISEE"With a circuit that provides 120-V.

N



POWEIRERPanIes are actually’ energy: companies
thaeharge you for the energy: you use each
mERtNN a unit called kilowatt=hours. l.et’sisee
hWOWSKWER K IS actually: an energy: Unit:

POWETS AR = aR At

The temperature coefficient of resistance, o is
the change in resistance per unit resistance
per unit degree change of temperature.




HESIStaNCE: AR = aROAt

The temperature coefficient of resistance, o is
the change in resistance per unit resistance
per unit degree change of temperature.




e resistance of a copper wire IS
Z0RN@RET 20°C. What will be its resistance if
HEateaito 80°C? Assume that oo = 0.004: /Co.
REF=4.000mQ; At = 80°C = 20°C = 60 C°

—aR A, AR =(0.004/C)(4 mQ)(60 C°)

AR=1.03mQ | H= 7 2k

R =4.00MAQ + 1.03 mQ

R =5.03 mQ



Electric
current:

1 volt

Resistance; 1ohm=
1 ampere




Resistivity of
materials:

Electric
Power P:
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