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After being open for a long time, the switch is closed at t = O

a.  Calculate the energy L stored on the inductorat t =0.

b.  Write a numerical expression for v(t),t>0.
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2 . . .
soln: a) Enerqy W= -;—_—Lll_ so we Find L,__(-h'-wc‘).
4=0: L acts Uke wire. Switch is open '
W=0) 5o
<
7509 Aq0v

i

Rez 150475032
Rea = quL
Is05u+ 750-8

S
wie=0) = L 55l -1 A) =

w=33.3 aT
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saln:  1.%) First, find ¢ (07).

t=07: L acts Gke wire, Switeh s open.

ig_(D‘}
asi 5OS -
750 ) 496V
i, (o) = 140V = fqov_ = .\ A
150+ 7505 Q05

Mows we Find v{t=0*)
t=0%: L (0%) = L (0°) = LIA  modeled as i sre.
Switeh closed,

v@d) is atross 1Bosll 7560 = 1253

LOD=LIA g o

* )
2 a5 :
vior) T > 190v

viot) = L (0%)- 1252 = LIA- R5.n = 1325V

‘t-—)obz
we find vitse) From Lowire and Ry =IS0n+
(500 )} 7500
: V{t-soe) = b LA Rso= 10V psq = 450V
Ryt 278 '
We Find time constant L. - fram  Thevenin
Rth v :
eguivalent oF cireuit where L D5 connected
L oa 1500

S, a0V
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selh: t.B) cont. We Hturn off the qWV sr¢ and leck into

the a,b  terminals to  Find Ryy-

o__-_m___“

gb oy = wire

Th = RS2+ 1500 = 27592

L = 35al = 5,2 43 = 200 ns
Krh 2755

Now plug all  values into  qeneral solln s

v(ezo) = V(‘b”‘*) +{vio*) - v(t=) e ~t/ LRy,

~4 7/ 2000%
v(t>0) = 4sov + [137.5-us0V] e

. —+/200n8
v(£>0) = #5pv ~ 3N2.5Ve :
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After being desed for a long time, the switch is opened at t = 0.
a.  Write an expression for v(t = 0+).

b.  Write an expression for v(t > 0).

50(.171: Q) V¢('t: O+) = VC(O_)

—_— —- +4=07: C acts UGke  open cirewit._ . __ e
: Switeh is closed.
Ry
l + NO currept +thru R,
Velo™) .
+ - - -~ he V"a‘ror aAcress Kg
JE__W_..____‘.
B,

Tt follows -that vy (07)

‘@___, eguals +the v-drop
33 atross  R., measured
oA A A~ ] . as  shown,
Ra

;ThllS) Vc w—} - I.s‘ Ez“ R3 -

\;Vd ('h=0+) = “;.3 Rz“ R's\
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solh:  2.b) We have Ve(o*) = ~i3 R Ry From 2(a)

Find v, (+~>ax) and R € %o finish  solh.

222, € acts Like open circyjt.

Switch is open. s iy and Ry notin circuit
Ry
3+
V¢(‘E"-°)
R2 -~

¢ witl o\isd\qrﬂg 40 oV thru R, and Ry.
Thus, V¢ {-+x) = oy

we  find Rin  From cirecuit where ¢ ¢onnected.

Ry

| Ra ': < Ry

S S . L T T K‘ﬂ.: R‘ ¥ RZ' LTI T Tmmmmm e

Plug  values into general  solution:

o -t /Ry C
V. (£>0) = v, ({.,.,.,) + [vc (ot) - v, ({-,-no)] e b

‘ -+ /AR tRy)¢
Vo (£>0) = oV +[—-13- R ARy — ov]e

~+/(R,+r) ¢
Ve (£30) = ~ig- R, IRz e 't Re)
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6800

12040

5V

a. Calculate the value of Ry, that would absorb maximum power.

b. Calculate that value of maximum power Ry, could z(bsorb.

soln: a) R.= Ry for max ?wr xfer

—

independent Sre's and  laok Irbs  terminald

where  R_  donnected.

O

Ry, = 800 + o8
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2
solns 3.0} Max pwr = v‘rh

————

“Ryp

Find Vi as Voltage where R, domected when

RL is  removed.

Use SuperPos‘d:ibn, Cor nade-—voH:qge or ete.)

case I: 3 mA on, 5V off = wire

v -
f Viny = 3MA- (6804 o5
' 2.4V

A Vg =
coon.

oV o

Case. X: 3 mA off, 5Y on
= open

No current flows.
< he v-alroP qcmss‘K‘:’:

605, V'n\2 = 5Y

sp Resw

= = = 7.4y
V“ = VThl + VTAz = 2.4V + 5y

X
Max pwr = (7~'*)¢ = (7.l
4 - fo0L2

ljcvc pwr = 7.1 mw
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Tix

<f> Biy Ci) v 3

Is
Using superposition, derive an expression for v that contains no circuit quantities
other than ig, vs, R1, Ry, and 8, where § > 0.
soln:  Turp on one tndependent sré at a time,

(Keer -alere.no(en{: Seurces on dat all '!:Unes,)

dage T- Vg on, L‘S off = apen

Lyy =0A ecause

of spen  <lrcuit

‘gix' =0V = wire

V‘ = ~VS ﬁ“ﬁ v (,do,; on &bt side

dase I - ys OHJ i‘ﬁ .
= wire
R
. txz i‘ﬁ
L’(’z .
e RZ ﬁbx?-: ‘Rgs

V2T Eixa = Bl From v boop an Ieft side




4.76- The variable resistor (Ry ) in the circuit in Fig. P4.76
,”;Pj is adjusted for maximuom power transfer to Ry.

Ll
a) Find the numerical value of Ry .

b) Find the maximum power transferred to Ry .

Figure P4.76
—

240V

A

/5“‘ ”\_\

@ _The variable resistor in the circuit in Fig. P4.77 is
Fﬁ J| adjusted for maximum power transfer to R,.

a) Find the value of R,.

b} Tind the maximum power that can be deliv-
ered to R,.

Figwe PA.77

v
8k 2.5k

4.78 What percentage of the total power developedin the
r“p circuit in Fig. P4.77 is dclivered to R, when R, is set
& for maximum power transfer?

4,

79
P

A variable resistor R, is connected across the te
minals a.b in the circuit in Fig. P4.68. The variabl
resistor is adjusted until maximum power is trans

ferred to R,.

a) Find the value of R,.

b) Find the maximum power delivered to X,.

c) Find the percentage of the total power devel
oped in the circuit that is delivered to R,.

a) Calculate the power delivered for each valu
of R, used in Problem 4.67.

b) Plot the power delivered to R, versus the re
sistance R,.

c) Atwhat value of R, is the power delivered tof

The variable resistor (R, ) in the circuit in Fig. P48
1s adjusted for maximum power transfer to R,. Whatis
percentage of the total power developed in the ci
cuit is delivered to R, ?

R, a maximum?
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4-84  CHAPTER 4. Techniques of Circuit Analysis

240+ 30 — i) + 20, = 0

101,3 + 1?,3 -+ 4(2'3 - lg) = 0
The dependent source constraint equation is:
ig = dp — 4]

Place these equations in standard form:

#1(3 4+ 2) + i2(—3) + i3(0) + i5(0) = 240
(=3} +i2(2+4+3) +is(—1) +ig(0) = 0
§1(0) + d9(—4) + i5(4 + 1) + 45(10) = 0
iy (L) + d2(—1) +45(0) + i5(1) = 0 |
Solving, 43 =92A; i =7333A; i3=96A; iz=—1867A
’I:sc=?,1—23=—4:A; RTh-—*KTE:ﬁzﬁﬂ
~ Tec —4
24v
Ry, = Ryp =69
122
[b] Pmax = '_6" =2W
P4.77 o
fal AP, H AR, (e
12K 25kQ | 4oy
’ +
20k0
12v(? L
CD 10Kk} Vo
10V
J .

fv~12+v~_10+ v
12,000 20,000 12,500
Solving, v="T.03125V

o _ 10,000
% 7 192 500

=0

(7.03125) = 5.625 V

Vih=v-10=—-4375V
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Problems 4-85

8k{} 2,5k

Tao o Fa0kn 10"97 & By

—

Ry, = [(12,000}120,000) + 2500] = 5 kQ

Ry = Ryp =5k
[b]
= -437.5uA
5k
4.3?5*«@ SKOE

»

Pmax = (—437.5 x 107%)2(5000) = 957.03 2 W

- P 4.78 Write KCL equations at each of the labeled nodes, place them in standard form, and

/ solve:
Vi sk
ARA
iZ
3mA R 24kQ T
vy — Vo
Atog: =0
ton 4000 8000
Vy—t™ vy — 10 Uy — Uy
At vy + =
v2 8000 | 20000 © 2500
At . Vg — U U3 vy — 10 -0

‘; 2500 ' 10,000 | 5000
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