Lecture 3:Circuit Theory (3)

Thevenin’s theorem, Norton’s theorem, Maximum
Power Transfer in DC circuits, transient responses
of RC circuits
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Thevenin’s Theorem

any single port network can be replaced by its Thevenin's
equivalent, which consists of a voltage source Vy In series with
a resistance R,.

the voltage source V. Is the open-circuit voltage seen between
the network’s terminals.

the resistance R, Is the resistance of the network, when all
voltage sources are replaced by short circuits and all current
sources are open circuited.

this theorem is very useful in analyzing electronic circuits



Thevenin’s Theorem
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Norton’s Theorem

any linear electrical network with voltage and current sources
and resistances can be replaced by an equivalent current source
|, In parallel connection with an equivalent resistance Ry
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|, IS evaluated by short-circuiting the output
Ry 1S the input resistance when all sources are removed
(Short circuit voltage sources, open circuit current sources)



Norton’s Theorem (Cont’d)
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Power

For a resistive load, the power us defined by
P=VI=1"R=V*/R

This power Is dissipated in the form of heat in the resistor

This heat results from the collision of the flowing electronics in
the resistor with the atoms of the resistor

A commercial grade resistor mentions in addition to its value, its
maximum power dissipation



Maximum Power Transfer for DC Circuits
RTH

It is required to obtain the value of
R, at which maximum power is
transferred from the source

(Rpy+R)-2R =0 = R| =R,

max power



Basic Electric Components

Resistor: V=IR, I=V/R (no memor
( y) +—/\/\/\/—

V
Capacitor: stores electric energy (has a memory) i
Q=CV = 1=dQ/dt = CdV/dt y | Q

V(t)=é} W)M:? _|72

Inductor: stores magnetic energy (has a memory) I

¢=LlI :> V=dg/dt=Ldl/dt _/m_

¢(t)
I(t)——jV(r)dr— v




Transient Response in RC Circuits (Charging)
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Transient Response in RC Circuits

(Discharging)
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