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* The current and the voltage. Ay g dgr (555 H 9o

* Application of Kirchhoff’s and Ohm’s laws.
« Power computation for a circuit elements.

+ Solution of simple voltage and current divider circuits.
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The word itself—electricity—originated about 600 B.C.; it comes from elektron, which

was the ancient Greek word for amber.

The fundamental electric quantity is charge, and the smallest amount of

charge that exists is the charge carried by an electron.
q, = —1.602 x 10719C

Charles Coulomb (1736—1806)

Electric current is defined as the time rate of change of charge passing through a

cross—sectional area. i
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The electrical engineering convention states that the positive direction of

current flow is that of positive charges.
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1 joule

1 volt =
coulomb

Ob

Ilustration of Kirchhoff's
voltage law: vi =w

Naturally, it must take some work, or energy, for the charge to move between
two points in a circuit, say, from point a to point b.

The total work per unit charge associated with the motion of charge between
two points is called voltage. Thus, the units of voltage are those of energy

per unit charge; they have been called volts in honor of Alessandro Volta:



Kirchhoff’s current law (KCL):

because charge cannot be created but must be

conserved, the sum of the currents at a

node must equal zero.
E i, =0

Kirchhoff’s voltage law (KVL):

no energy is lost or created in an electric circuit;
the sum of all voltages associated with sources

must equal the sum of the load voltages, so

that the net voltage around a closed circuit

IS zero.

*

Node 2
Ilustration of KCL at
node l: i +i;+ i, +153=0
QO a

Ob

Ilustration of Kirchhoff's
voltage law: vi =



Kirchhoff’s current law (KCL) - Kirchhoff’s voltage law (KVL)

Verify Kirchhoff’s voltage law for the circuit of Figure 5-9.

FIGURE 5-9 V=4V
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O=n

Vg = .
Source C_> Load | vi

=0

We shall, in general, refer to elements that provide energy

as sources, and to elements that dissipate energy as loads.
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Circuit Elements and Their 1-U Characteristics
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The relationship between current and voltage at T '°J"U'S\ G f,a_;;d\
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the terminals of a circuit element defines the

behavior of that element within the circuit. v
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RESISTANCE AND OHM’'S LAW > 9 OBy A )L?A\
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V=IR Ohm'’s law

Slope = —

AV

GEORG SIMON OHM
(1787-1854)
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Work  Work Charge

Power = — = .
Time  Charge Time

— \fbl‘rage x Current

The electrical power generated by an active element. or that dissipated or
stored by a passive element, 1s equal to the product of the voltage across
the element and the current flowing through 1it.

P=VI

(joules/second, or watts)
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2.17 For the circuit shown in Figure P2.17. determine
the power absorbed by the 5 €2 resistor.

5 Q)
Ww
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Show that I = |
ow tha N

Show that V = VPR
A 100-() resistor dissipates 169 W. What is its current?

A 3-() resistor dissipates 243 W. What is the voltage across it?

For Figure 4-17. I = 0.5 A. Use Equations 4—10 and 4-12 to compute power
to each resistor. Compare your answers to the answers of Example 4-7.
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The ideal open and short circuits are useful concepts and find
extensive use in circuit analysis.
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Series Resistors and the Voltage Divider Rule
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Definition

Two or more circuit elements are said to be in series if the identical current
flows through each of the elements.
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_%_ Voltage Divider J-@-'»’:-\ ("M'b
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The voltage across each resistor in a series circuit 1s directly proportional
to the ratio of its resistance to the total series resistance of the circuit.
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Voltage Divider J-@-;.-\ (v-'w-ar‘
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EXAMPLE 5-6 Use the voltage divider rule to determine the voltage
‘across each of the resistors in the circuit shown in Figure 5-21. Show that the
summation of voltage drops is equal to the applied voltage rise in the circuit.

R,

MWy
6 ()

= E=18V lﬁﬂgﬂz

FIGURE 5-21 R;



5.6 Voltage Divider Rule

23. Use the voltage divider rule to determine the voltage across each resistor in
the circuits of Figure 5-77. Use your results to verify Kirchhoff’s voltage
law for each circuit.

6 Q) 30 4.3 k) 50V
A AN AN L
= 24V 5ﬂ§ =170 V 2.7 kﬂg
A'A'A AN 4'A%A" AN
20 8 () 9.1 k) 7.8 k()
{(a) Circuit 1 (b) Circuit 2
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