E.5 Ohm's Law

Video: Ohm’s Law

In any Circuit, if a circuit element gives a straight line graph of V vs I, as shown

V)

It is said that the element obeys Ohm's Law
Vol
V=IR

R is called the resistance and is measured in Ohms (Q)

Example

A resistor of 5 Q is supplied with a potential which can vary from 1 V to 100 V.
a What will be the range of current that will flow in it?
b How much energy will be dissipated in the resistor each second when V = 100V?

Solution

a5V are required to make 1 A flow in this resistor. Therefore, at 1 V the current will be A or
0.2 A. More formally:

Atl1V,1=V/IR==02A

At 100 V, I==20 A (or simply 100 times the previous answer).

b At 1V, 0.2 C flow through the resistor each second. The energy is given by:
AU =qV

=02x1

=0.2J

At 100 V, AU =20 x 100 = 2000 J



Devices which do not have straight lines for their graphs of V vs | are called non-ohmic
devices. Examples of these are light globes and diodes.
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' s i o A4 -vcomdagois
| | | | | ! | | | | ]

- 3 defe e =
Joj. Ao L
| 1 | |
ip

-
|
-4 O S
' [
T ds Fbinda
] [ i<t
L ocw el Loda
I 1 i 1 / (A) pasisvicgl
! SRR R Bl | IS K ) |
LRy @ PRl e B v 24 -r-q=afa-—-r
| 7 RN ISR ¥ S5 T O |
=T i o ed TR R I o r
[ VALY ol BE it
- = o e e = 14 —t-tfimgm
| LR I N | [ LA o I ) |
" Koy o e el o s e U e} ULl ) 3
R TR R O PR TS T W STt ey T S S |1 Vo BT Ty g Tl ! 1 L &5
: iy L it 50 O KN Ml PR A
4 6 8 0.5 10 15

When working with non-ohmic devices we use the graph to find our information.
Example

The graph represents the | -V characteristic of a 240 V, 60 W light bulb.
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What is the resistance at:
az24vVv?

b 120 Vv?

c 240 V?

Solution
Resistance is given by R = V/I at any point on the graph. Note that the current is given in mA
(100 mA =0.1 A).
aAt24Vv

R =24/0.10

=240 Q

b At120V

R =120/0.20
=600 Q

c At 240V

R =240/0.25
=960 Q



E.6 Resistances

A resistor or a resistance is a circuit element that resists the flow of electricity (electrons).
The higher the number the higher the resistance. The units of resistance are Ohms (Q).
Experiments show that the resistance of a metal will depend on its length, area and material.

~R= KI where p is a constant for the material called the resistivity (Qm).
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