Basic Quantities
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Models and Reality

« Linear circuit theory is used to model
reality.

Physical
Device

Linear
Circuit
Model

Solution Procedure

1. Definevariables
2. Write equations
3. Solve equations

]

Examine Solutions
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Summary of Basic Quantities

* Basic quantities are voltage, current, and
power.

¢ The sign convention isimportant in
computing power supplied by or dissipated
by acircuit element.

* Circuit elements can be active or passive;
active elements are called sources.
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Current

* Current ismoving electrical charge.
e Measured in Amperes (A) = 1 Coulomb/s

1A
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Circuit
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More Current

* Current isrepresented by | or i
 Constant current is called DC
 Sinusoidally varying current iscalled AC
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Voltage

« Electromotive force or potential-V or v

¢ 1 Jof energy isneeded to move 1 C of
charge through a1 V potential difference.

v
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What doesit mean if you have a
negative current?

What does it mean if you have a
negative voltage?
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Power

e P=1Vorp=iv(check theunits here)
« The sign convention:
— Positive power is produced by positive
current flowing from high to low voltage.
—Negative power is produced by positive
current flowing from low to high voltage.
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Positive Power
+ 8V -

TA— —

This circuit element is dissipating power:

* Resistor (light bulb, heating element)-converts
electrical energy to hest energy.

« Motor-converts electriesl-energy to motion. 0




Negative Power
- 8v. +

TA— —

This circuit element is supplying power:
« Battery-converts chemical energy to electrical.

» Generator-converts mgﬁ:uhgnical energy to
electrical.

10

Power
plant

« Which circuit element is supplying power?
* Which is dissipating power?
e How much is supplied/dissipated?
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What is inaccurate about this
example?
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Example

35.4 cos(60 21tt) //’\L«:‘L
Power + ( E

plant 170 cos(60 21t)

» How much power is supplied/dissipated?
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Let'sUse MATLABI!

Start MATLAB

t=0: 0. 0005: 0. 1;
v=170*cos(2*pi *60*t);
plot(t,v)

i =35. 4*cos(2*pi *60*t);
plot(t,i)
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More MATLAB

p=v. *i
plot(t,p)
sum(p)/ 201
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Electric Car
25A

Battery 12v Motor

Battery 12v Motor

- -
- -
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Electric Car

Which circuit represents accelerating?
Which circuit represents braking?
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Active vs. Passive Elements

* Active elements can generate energy.
« Passive elements cannot generate energy.
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Independent vs. Dependent
Sources

An independent source (voltage or current)
may be DC (constant) or time-varying, but
does not depend on other voltages or currents
in the circuit.

A dependent source's value depends on
another voltage or current in the circuit.
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Independent and Dependent
Sources

Any examples?
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Types of Dependent Sources

i: 6V, i: 60001,

Voltage Current
Controlled Controlled
Voltage Source Voltage Source
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Types of Dependent Sources

i 0.006V, i 6l,

Voltage Current
Controlled Controlled
Current Source Current Source
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What are the units for each of the
dependent source constants?
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