Example:
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Determine i(¢) for ¢ > 0 for the circuit in (a) when i(0) = -2 A and v(?) is the voltage in (b).

Solution:

. . 1 I
z(t)zz(0)+zjovs(r) dr=—2+§'[0vs(r)dr
For 0<t<1s
. 1 e 4 e 4
l(l‘)=—2+§jo4dl'=—2+g2'j :_2+§t

0

For example i(0)=-2, i(l):—g and i(%):—%
For 1<¢t<3 s
. l et 1t 4 1 6 1 t
l(t):—2+gJ.04 df+gjl—1 dT:—2+§—gT0:—g—g(l—l):—l—g
For example i(1)=—§, i(2)=—z, 1‘(3)=_§
5 5 5
. . . 1 pe 6 1 t
Notice that z(t):z(1)+§jl—1 dT:_g_E(t_l):_l_E
For 3<¢
11 1 1t 8
z(t)=z(0)+§j04dr+§j1 -1d +gLOdT=—§
In summary



Example:

The voltage, v(¢), across a capacitor and current, i(¢), in that capacitor adhere to the passive
convention. Determine the capacitance when the voltage is v(f) = 12 cos(500—45°) V and the
current is i(f) = 3 cos (5007 + 45°) mA.

Solution:
(3x103)cos(500t+45°):Cjt 12co0s(5001-45") = C(12)(-500)sin (500¢-45")

= C(6000)cos(500+45")

-3
50 c= 20 ool uF
6x10° 2 2

Example:
The voltage across a 40-uF capacitor is 25 V at #, = 0. If the current through the capacitor as a
function of time is given by i(f) = 6e * mA for ¢ < 0, find w(¢) for ¢ > 0.

Solution:
1 t, t _ _6¢
v(z):v(0)+6j01(r)dr=25+2.5x104j0(6x10 e dr
— 25 4 150]0’5“ dr
1 t
= 25+150[—e61} = 50 —25¢% V
6 o
Example:

The capacitor voltage in this circuit is given by

Wt)=12-10e*V for t>0
Determine i(¢) for ¢ > 0.

Solution:

1 oy
:2—0(+2Oe ) | ict) § s 2a(})

=e? A fort>0

;
Apply KCL to get o) = 5 F

i(t)=2—ic(t)=2—e_2’ A for t>0 -




Example:

; t=0
8 kQ i)
AAYAY, o—
25 mH

() zv ZuFTv:(t) 4kQ§

The switch in this circuit has been open for a long time before closing at time # = 0. Find v.(0")
and i (0"), the values of the capacitor voltage and inductor current immediately after the switch
closes. Let v¢(o0) and i (o) denote the values of the capacitor voltage and inductor current after
the switch has been closed for a long time. Find v¢(o0) and iy ().

Solution:
The input is constant. When this circuit is at steady state, it is a dc circuit. Capacitors act like

open circuits in dc circuits. Inductors act like short circuits in dc circuits.

In the absence of unbounded voltages and currents the capacitor voltage and inductor current are
continuous functions of time . Consequently, we expect that

i,(07)=i,(07) and v.(0")=v.(0)

The switch is open before time # = 0. It is at '
. 8 kQ —_—
steady state at time ¢ = 0— so AN

i,(07)=i,(07)=0 C 12V v(0-) 4KQ§

and -
ve(07)=v.(07)=12V .
The switch is closed after time ¢ = 0. The 8 kO i ()
circuit will have reached steady state by time AN — —O0—0O
t =00 S0 +
T)12v ve(o) 4 kQ ;
ve(90) =4 V, and i () = 1 mA C- -




Example:
i(t) = 14 sin 250t mA

—

YY)
L

Ci) 25 cos 2501 V L I

L
Y Y'Y

This circuit contains four identical inductors. Find the value of the inductance L.

Solution:
L||L=£=£ and L+L+ 2 =21
L+L 2 2 2
250082507 = | > L i((14x10-3)sin250t)= £l (14x107)(250) cos 250¢
27 ) dt 2
so L= 5 2 = 286 H

2 (14x107)(250)

Example:

l%
ol

This circuit consists of four capacitors having equal capacitance, C.
a. Determine the value of the capacitance C, given that Coq = 50 mF.
b. Determine the value of the equivalent capacitance Ceq, given that C = 50 mF.

/1

Solution:
First Then
. 4 | ]
5
C—~ SO:Ceq:EC = (C=20mF
- L 45
C =< C. =—C==(50uF)=125 uF
€q 2 2( l'l) [
[ . ]
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