» Electric Current e. co V¥

esd
. Remstan\gg@ }‘rgbs Law
\E
. En@fﬁ\)’/ an® Wer in Electric Circuits

* Resistors in Series and Parallel
* Kirchhoff’s Rules

 Circuits Containing Capacitors
* RC Circuits

 Ammeters and Voltmeters



Electric Current

A battery uses chemical raq@(;ct(bﬂgto produce a
potential differe mﬁe?\%een Its terminals. It
causes\,%u\rém tQ ot Bhrough the flashlight
bulBEmilar BPthe way the person lifting the
water causes the water to flow through the

paddle wheel.
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2 Resistance and Ohm’s Law

TABLE 21-1 Qe:sistivities

t Sa\eubs ance Resistivity, p(Q *m)

Insulators

}?\N "(O é O‘ 6 Quartz (fused) 7.5 X 10"
Rubber 1to 100 x 1013

The d Iﬁ@\é Glass 1 to 10,000 X 10°

| Nnsu I ators , Semiconductors

semiconductors, and sticont - l0iteo
Germanium 0.001 to 0.5

conductors can be clearly  conductors

- : . i . Lead 22 X 1078

seen In their resistivities: o o1 x 108
Tungsten 56 X 1078
Aluminum 265 % 1078
Gold 2.20 X 1078
Copper 1.68 X 1078
Silver 1.59 X 1078

“The resistivity of a semiconductor varies
greatly with the type and amount of impuri-
ties it contains. This property makes them
particularly useful in electronic applications.
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5 Kirchhoff’s Rules

More complex circuits ca g@tda\é\‘broken down
Into series and parﬁl(lﬁ 'P%ces

For té\?é\ﬂ@”é%{fe ’Ki"rghhoff’s rules are useful.

The junction rule Is a consequence of charge
conservation; the loop rule is a consequence
of energy conservation.
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7/ RC Circuits

u\<
Here is the charge Vot @aga\?or an RC circuit:
, ko™ e& ____________
preV \e@ﬁé‘ a0® 33
0.8CE




29° .
Transients Analysis



Solution to First Order leferg\ntlal Equation

Consider the gengr@i t?on
dx(t) ét',Bg ﬁGA

K]

Let the |n|t|al condition be x(t=0) =x(0),

then we solve the differential equation:
dx(t)
dt

The complete solution consists of two parts:
* the homogeneous solution (natural solution)
 the particular solution (forced solution)




0.368V,

v, Ve (t)

Ve—t/RC Exponent ial Qg;‘ety waveform

: (\ he time constant.

%ﬁconstant the voltage is 36.8%
6 itial voltage.

|
—7/ waveform
/ : RC is called the time
§ } 1 constant.
’ - At time constant, the

voltage is 63.2% of the

iNnitial voltane
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RC CIRCUIT
Power dls%o@bo}\(m the

\ss(ﬂ??
‘;’g&ﬁ?é (V.2/R) e 2t/RC

al energy turned Into heat In
the resistor

o~2t/RC
dt
Wg = o PrOL = Vol

R
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