
ELEC201: ELECTRIC CIRCUITS

UNIT 2: BASIC LAWS
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OHMS LAW

 Georg Simon Ohm, a German physicist is credited with
finding the relation between current and voltage for a
resistor.

 This relationship is called Ohm’s Law
 Ohm’s Law states that the voltage, (V) across a resistor is

directly proportional to the current, (I) flowing through the
resistance.

 The constant of proportionality is the resistance R.
 The resistance of an element is measured in units of Ohms

Ω, (V/A)
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Ohm’s Law

Georg Simon Ohm
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OHM’S LAW

• The higher the resistance, the less current will flow
through for a given voltage.

• Ohm’s law requires conforming to the passive sign
convention.
• When the current is entering the resistance from the

positive sign, then v=iR.
• When the current is leaving the resistance from the

positive sign, then v=-iR.
• The positive sign of a current is always when it flows in

the direction from + (high potential) to – (lower
potential) across a resistance.

v iR=
vi
R
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SHORT AND OPEN CIRCUITS
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The value of R can range from zero to infinity.

An element with R=0 is a short circuit
Ideally, any current may flow through the short.
In practice this is just a connecting wire.

An element with R=∞ is  a open circuit
Here no matter the voltage, no current flows. 



RESISTIVITY/RESISTANCE

• Materials tend to resist the flow of electricity
through them.
• This property is called “resistance”.
• The resistance of an object is a function of its

length, l, and cross-sectional area, A, and the
material’s resistivity, ρ: lR

A
ρ=

ρ = resistivity of the material in (ohm –meter)
l = length of the material in (meter)
A = Cross sectional area in (meter2)
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RESISTIVITY/RESISTANCE

 Good conductors like copper and aluminum have low resistivities, while
insulators such as mica and paper have high resistivities.

 Resistances are usually made from metallic alloys and carbon compounds.
 A resistor is either fixed or variable.
 Fixed Resistors have a constant value.
 Common types of fixed resistance:

Wire wound
Composition

 Variable resistors have adjustable resistance
 Common types of variable resistance:

Potentiometer
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RESISTIVITY/RESISTANCE
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Fixed Resistances Variable Resistances
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RESISTIVITY OF COMMON MATERIALS
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CONDUCTANCE
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Reciprocal of resistance is called conductance:

Conductance is the ability of an element to conduct electric current, it is 
measured in mhos (   )   or siemens (S) =1/Ω

✓ I I R
=

⇒ R - ¥
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G - Yr = I v ( I )



POWER DISSIPATION IN RESISTOR

• Running current through a resistor dissipates power.

• The power dissipated is a non-linear function of current or 
voltage.
• Power dissipated is always positive.
• A resistor can never generate power.

2
2  vp vi i R

R
= = =
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P - V i = c-2,2 = %z
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LEARNING BY DOING
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V - I R

R = ¥ = ¥ = G o p

I = ¥2 = ¥ = 7 3 3 3 A



LEARNING BY DOING
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LEARNING BY DOING
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✓ c' = 3 0 A 6 * 1 5 3 = 1 8 0 * 10-3 Wa t t = 1 8 0 M w

c.212

%

✓ = I R = 3*153 * 10*103 = 3 0 V

G = 4,2 = ¥ ,o3 = o - l * 153 s i t

P - V I = 3 0 * 3 = 9 0 M W



LEARNING BY DOING
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V - I R
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LEARNING BY DOING

 Practice Problem
 In the circuit shown below, calculate the current i, the conductance G, and the power p.
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I = Yr =

53*1%3=6*153 A = 6 M A

↳ = ¥ =
14*103 = 0 - 2 M I

p = V J

= 1 8 0 M OU



SOLUTION:

Voltage across resistor = Voltage across source
→ Voltage across resistor = 30 V

connected to the same two points.
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30 6 10  A 6 mA
5 10
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R
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×

(Ohm’s Law)

3
3

1 1 0.2 10  S 0.2 mS
5 10

G
R

−= = = × =
×

(Conductance)



LEARNING BY DOING

pp vi i
v

= ⇒ =
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Practice Problem
A resistor absorbs an instantaneous power  of p=20 cos2 t mW when 

connected to a voltage source v = 10 cos t V. Find I and R.

Ω=== k
mAt
Vt

i
vR 5

cos2
cos10220cos mW 2cos mA

10cos V
ti t
t

= =
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