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14.7 Find the input impedance Z (s) of the network in
Fig. P14.1. ¢s
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- 14.2 Given the network in Fig. P14.2, determine the value of
~ the output voltage as t — oo. |
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14.3 For the network shown in Fig. P14.3, determine the
value of the output voltage as 1 — 0.
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- Use Laplace transforms to find v(r) for + > 0 in the
network shown in Fig. P14.4. Assume zero initial
conditions.
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Figure P14.4
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14.5 Use Laplace transforms and nodal analysis to find i,(r)

fort > 0 in the network shown in Fig. P14.5. Assume
zero initial conditions.
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14.6 For the network shown in Fig. P14.6, find (1), 1 > 0,
using node equations. PSV
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14.7 For the network shown in Fig. P14.7, find i,(1), > 0.
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Figure P14.7
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Find v,(7),t > 0, in the network in Fig. P14.8 using
node equations.
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4.9 Find v,(r).r > 0, in the network shown in Fig. P14.9
using nodal analysis. ©$
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14.1(
in Fig. P14.10. PSV
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14.11 For the network shown in Fig. P14.11, find vu(z‘)
r > 0, using loop equatlom
— e
1H 1 +
zF 1
C‘t 4u(t) v 105 ,(1)
— 0
Figure P14.11
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14.12 For the network shown in Fig. P14.12, find v,(1),
1 > 0, using mesh equations.
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14.13 Use mesh equations to find v,(¢), 7 > 0, in the
| network in Fig. P14.13. €8
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14.14 Use loop equations to find i,(¢), r > 0, in the network
shown in Fig. P14.14.
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14.15 Use loop analysis to find v,(7) for ¢+ > 0 in the network
in Fig. P14.15.
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14.16 Use mesh analysis to find v,(r), t > 0, in the network
in Fie. P14.16. €%
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14.17 Use superposition to find v,(z), r > 0, in the network
shown in Fig. P14.17.
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Use source transformation to solve Problem 14.17.
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14.19 Use Thévenin’s theorem to solve Problem 14.17,
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Use Thévenin’s theorem to solve Problem 14.13.
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14.21 Use Thévenin’s theorem to find v,(7), t > 0, in the
network in Fig. P14.21. ©%
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14.22 Find v,(1r), for r > 0, in the network in Fig. P14.22
using Thévenin’s theorem.
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Figure P14.22
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14.23 Use Thévenin’s theorem to determine i,(t),t > 0,in
the circuit shown in Fig. P14.23. PsvV
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Figure P14.23
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14.24 Use Thévenin’s theorem to find v,(¢), t > 0, in the
network in Fig. P14.24.
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Figure P14.24
SOLUTION:
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14.25 Use Thévenin’s theorem to find v,(¢), t > 0, in the
network shown in Fig. P14.25. Psv
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Figure P14.25
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14.26 Find v,(z),r > 0, in the network shown in
Fig. P14.26 using Laplace transforms. Assume that the
circuit has reached steady state at r = 0—.

=0 ‘ _,
/ 4 Q) 2H
Ot A % g & O
N e :
o L (&)
15V (ﬁ) <40 405 w,(0)
& @ % =)
Figure P14.26
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14.27 Find 1()(7) r >

0, in the network shown in Fig. P14.27.
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Figure P14.27
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14.28 Find i,(1),r > 0, in the network shown in Fig. P14.28.
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Figure P14.28
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4.29 Find v,(1),r > 0, in the circuit shown in Fig. P14.29.
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Figure P14.29
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14.30 Find v,(r). 7 > 0, in the circuit in Fig. P14.30. ¢©
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Figure P14.30
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14.31 Find i,(r), > 0, in the network in Fig. P14.31.
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= - ( =)otz & 3
o 4 a2

bs+ \o S+ 5/3

3kn BLN
!
. ok > 2 e/l
B s Vgs
| £
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14.32 Find v,(¢),r > 0, in the network in Fig. P14.32.

VA
Q
2Q 3Q
A % & SN & O
-+
CD 6 A <60 £ 4H A Uold)
O
s e & {}
Figure P14.32
SOLUTION:

—

o

S p——g

t= 20
l M,
“ g e ] ]

tLLed = 6 ["_‘L__} = 4A
4 vz

”X:&::' bl/g 12‘2(61) -2,:[??::0

Vo= 3T, +45T; — L o= T3 (4540 ) - 6T,
= &, 32St72 _ 1ol gy = Mz . 85T iE
Vo S¥ Py - <= taT g 7 s(zse3)

) Sl
Vo = M = M—f—tw + _4_._’_.3‘_.. =5) "Obt’é—)—:[l@ +lZe JLLL(:‘)V
SCS+(-5) = S+ 5
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14.33 Find v,(r), for z > 0, in the network in Fig. P14.33.

A
6 k()
& -\ - Oty O
12 kO +
’U()(f)
<§>12v |
y 4
== 600 uF
SHES P @) 4V

Figure P14.33

SOLUTION: . (&) = 12V

V- s v -2k N - 45
t:O”\_ ( IZk- ﬁ;(,lc, Vo P;(‘J,I_&—d \,‘3 “}‘XLQ”S (Z+. “3)3(1(33 4)(“33
bs
4l
. Vi o =L 4 Vi +\—J_L: %T'L*‘Z‘

2lfL + ¢ z+le 4 s 5<2+—‘—Q~
|2 e “CKJZ_. \Y es o=
Lo, - {0 —
> ts + v [ f25+«g‘] = 1203%t49

<

==

N, = |20 s+40
& slizg+5)
S S(zsr5)

- ~(s/i2t .
VU ()= 4+ 2 g wlt) V
S (st /4 S s+ S/ -

-

Vo <(1Zs 420tz _ 4, 2
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14, 35; Find v,(7), for r > 0, in the network in Fig. P14.34.

o t=0
A ¢ AT ® %‘C?—-
2kQ 2 kQ) |
Saka S 3k0 S2k0 % 8 k)
| 100 uF
T
Ay 1
+ )12V S 4k0 Z4k0
& _ .
Figure P14.34

SOLUTION: ¢t =4~ ( WOQL Soure deﬂ,v%f) ?larl»
le
S 2 (L

f
C‘?th k.ﬂ. BmA ?bm =2 Cmﬁ@i =2 \Z\I‘“’?

A
izv 2l 8uL+ V-aé Goos) (tZ;oma\/ L8, ovo = <hlefl
HRCTCY i Joo= tz(i% /(m+¢%) RV
e Her ‘
X - /UC(cQle[ [.ﬁf&m - fé_@}t[,_ ZV

(o S5 120

i

H

Vo !5 Vo . Vo- %s

Vo /S

tose  doop - 4ooo+ to,omm
=

ooy Ve Vs 2z 2

2 “ 4s+io s ¢Stio




\Jb [-—S——- + “‘§"”“" l-:.
i St 1o

Ve = ‘55( $+2)

oS4z =\, Lm
s (4ds+ie) 120454 o)

2Y /s CAV/

e~

5(5.\.4_‘5“ 3 s+ ¥/
le
.-(_25"/“,)'*;
,Ub(.‘l:)"‘Féﬁ._, %@ 1()\.‘..{'3\/

]
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14.35 Find v,(7). for r > 0, in the network in Fig. P14.35.
cs
1H
VWV / \ AN O
10 +
| .| |
au@yv(+ 2H 3 ﬁ;g 2H 102 0,0
[ ] T -0
Figure P14.35

SOLUTION: +#=6" %o wxed Hion - & intal  condih g

%“ = T (zs+) ~ s,

. 6= —sT, + T, (z5r2)
as @ oy, Y, Ty = T (2s42) 45

P

P, {

@Bﬂ'ljv&éa IZ - 4’/3’
- sy 25+ s
Vo= (10T, = /3

(s+o4D(s+(.58

\JO = LS B Ly

[

SH .S 2 S+ 1.958

- 0.42€ ~ .58t
Volt) = 11§ [6 - e ]u(:ﬁ) \/‘k
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14.36 Find v,(t), for t > 0, in the network in Fig. P14.36.

PSV
2 H
20 60 /\ 80
A TAvAYS VYL @ -
+
@ @
02
8H 4032 v, (1)

3
101£(I)V<i> | r«"&%f—‘ 4Hf

O
Figure P14.36
SOLUTION:  Z=0" " no exa'fahim = & inhal cond dho
’i"’ + [bL.S'e M 15+)
2 J Nge = 1o [2,/5 ]
+ +2 S(S’r\)
% % T~ Voco
— . Z/. = Z <L
; Zre= 2 ( s\/[z+ Z’/sj "
Sl
+ Noc= T (4St6+2m \-2sT,
v, 83 Y %%a Vo ‘
11 L2 - = ~2sT +T,(es5+12)

yiehs ) T =T, (454)/s 5 v, =T, L(¢S+L+%rﬁ(‘{s+é\ 25]

V. = ' 20/7

53+ ()% (‘%5’)'5 *-Zi,*




Wsing Yhe RooTs onchime 1 MR yiekds

WGP ) _‘-
Ls+23(s~H,2\—Jo.*’G\C‘S%\.z(m’OE) 3r2 Stl2(~p,  SHEUFR)/a

A= 3,33 K= 3.15/[-t22

— L.zt

%OL‘Q) = E'S,g}cﬁz‘& 4 (.30 e Ot (' 't_/Z" 1219] 0\..0“(.") Vv v
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14.37 Find v,(t), for+ > 0, in the network in Fig. P14.37.

s g 2:1 I/
Y 2H " 2
8Q 1F
@ N §: @ ’ %
G_:) 12u(r) v 3 ¢ 105 ,(0)
@ O
ldeal
Figure P14.37
SOLUTION: o
asse Sta e '

_ b \ k —1__: Lz
8 oo o
S La+ Yot el SH s+

3/2 S .
__.(vax._g__.\
Q.02 A -
b 3<% v
< i e

A= 2.28 4 B= -2:28

A .- 5 _ .
Stb6.3% S+ 565

o~

N
&

—-b. —~S st
esEE_ e wl) v

Vo L= 228 [@

[N——
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14.38 Find v,(r), for 1 > 0, in the network in Fig. P14.38.

Y ———
20 1E 40 ! | 0
o 102 v,
[
Figure P14.38

SOLUTION:

ZQ \ - 4 n= 2/\
2 L
2 E \ 4= Vg
S l -

. ‘ tle
o= Ei[ 4 . = ~Vo-;- b \—TUOL'&?\:‘ e w )\
B (8 AR S+ Y, | !
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14.39 Determine the initial and final values of the voltage
v,(t) in the network in Fig. P14.39.
AN — 0
3 Q) 40 +
| N ; S 1 ) \
3614(1) v(__) 605 AFFR ()
I 5

Figure P14.39

- SOLUTION:  ae  Tleveinss

[ 35 Lo e 2n Ve §04)= 2% v
2e b S Vae '
= L-~—~4W P = 3(6) /4= 250
vt \chz‘t[,.._l_{i]: 24
| + S Ltr's d  Slesd
EAGNE é, - Vs
s , \ _

e U4y = Mo s\ D= 28 o i V() > o
tro S us G ()

Db, () = L s Vpes)s 24

R Se»s /

= 24V v, (005'“’&‘*‘/‘
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40 Determine the initial and final values of the voltage

14.4
v,(1) in the network in Fig. P14.40.
o H @ 2
NS <, I I o
au(t) A( 1 S20  1FER 202 0,(0)
| —4 5

Figure P14.40

SOLUTION:  Uike Seur co. dvoms Fre modoe
AL as '

Let 3 =as+2a  and

2,2 208 /lav k)= 22— n

&l S\
Vo = ..&
S ~Z 2 2 2
(t 5524«@%23 S s(‘rs +6S+¢)
it o (8 = Mg\gcss: L _ o 'Ua(o)e«»l
Ams P T2t 4 oop? L S

f@vbmrly&wg\/z,w: de  — gy /%(@»Wv}
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14.47 Determine the output voltage v,(7) in the network

in Fig. P14.41a if the input is given by the source in
Fig. P14.41b. PSV

10 30
A AAS o O o
| + vi(1) (V)
20 A
=~1F | 1 Qi% v,(1) 6
) vi(0)
® O -
0 1 f(‘S}
(@) (b)
Figure P14.41

SOLUTION: 4, (4)= € wld)—( w41 V)= 4 (-5
s

Ase. Ww 2. ‘
1=+ /5 S+
e Veste | T = ve (55
-“‘\u .
L m% v =3
=5 feT S GROTOBRFTEND
2+ Vs T 3yl

3.

2 ~ A N iEad s Ed
\o (:t;):m I [ cvan ) ERN( 4(55D) =)
) -
— Vg = (é/;q,\ ( S,—H\(Pé—s)z [_L- */ 1 (-~ )

S(S&- L’/H’\ S 3‘"1‘"&’/1

m(a//éa)fj

~ (et (4D
vetr=] 1~ de ]

w(t) - L)*i’;@ wie-n V.o~
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14.42 Find the output voltage, v,(t), t > 0, in the network
‘in Fig. P14.42a if the input is represented by the
waveform shown in Fig. P14.42b.

10 1H 10
AAS @ STV, > e | O
. , s
<10 1)) 260 202 2,0
! L5
{a)
io(t) (A)
&
12
0 1 ;(S)
(b)
Figure P14.42

SOLUTION: 7, ()= 126t = 1zuld-DN A = T, sy 1z (1-e7®) A

) { 2.
uALTL»WV. 67\. V. - :rc[ 207, ( m}

SR

% C?lD % T e
an= Voo sTe
/> 24

= = :Eb
Yoo LB 2n {3(3%)4-@54»2\1

[ZTv
~ 4+ : , ‘
LS 2 . vorr{wﬁw} CR D (1<)
4s+3¢L s(s+®




- , ~ ¢ (4D
v, L) = [8*36 “qu«)- [9-3e LL#—;) v
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14.43 Determine the output voltage, v,(7). in the circuit in
Fig. P14.43a if the input is given by the source
described in Fig. P14.43b.
10
%
10
AN e 0
v 1H T
CD vi(t) &i:z QO AF=R 102 v,
O
(a)
vi(t) (V)
&
1
0 T t(s)
(b)
Figure P14.43
SOLUTION: v it = wth)- - = Vo ()= + (\-e5) v
T
Voc\t \,%‘? ‘ ?R‘M 53 rey
. “* g %THZ
,2 = ‘Vf? a L= \lo(;'z,,
™3 L AN < ‘J -
- S
Xﬂ Vr (S+1) Zoy, - (& + 2
= B 3<?4 2540 L1, s
s zVvs o5y
Z - _35%1
\l 6= \lgc,'z ( \ THz 3<2 2
H_,Zm S “+3st




Vo= (M) (1) (,‘_{3_ _ _‘_é’..) (1-e™®)

5%+ 0) ) S|

~t = (A=)
’Uoit)‘a’é‘[lﬂé ]a(,ﬁ_. é“[lwe :(u_,(,-lwﬂ \% v
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4 Determine the transfer function I,(s)/I,(s) for the net-
work shown in Fig. P14.44.

P A
1H J
(@ i(1) ;;E 20 ==AF <20
[o(1)
. 4

Figure P14.44

SOLUTION: e Seurce %%g%m«ﬁ’)n\s

srL 2. S

e A1V I o o' WA .
Ry L ‘ 2T AL
I.I v o @ ZJ:J: - ‘ = »»;._E. '}
[i S+z | Ss
aASL
2Ly " ’L“\"ﬂ_ 2
S+2 S T B
Te

(‘NWW&"P‘D;U‘iQ,FMT 'j:pﬂ:- le [ Vz_, - 'I:I
Sez L+s +"§L~F"i E+D(s+'%) +1




Chapter Fourteen: Application of the LaPlace Transform to Circuit Analysis 1167

14.45 Find the transfer function V,(s)/V.(s) for the network

shown in Fig. P14.45. c¢s

10 30
VAV TATAY ® O
+
2 ()
—_ > o
) V(1) |
é- O
Figure P14.45
SOLUTION: | he Theverie wy
. bu = Vg (\"f‘ ‘/S\ Vsmgm
NS v < 2w SR 3 5+
vy )k Voo 20 14 \/s) a (s+0)
g""z‘ — ,Z‘ T s LY
2 4 Vg
) M (541} 3 S+
émf\,‘% Vo = Vec [4:%,,“]": e ( 4{33,4)-{-,,3(&53
Vo= Vi | =l S
l4 S+
\}c S+ b

Ve lksto
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14.46 Find the transfer function mr the network shown in
Fm P14.46.

vs(7)

Figure P14.46
SOLUTION:
Lﬂt ;_,22': Z£+§L i ’Zt—': 022_ _\_/_lz = |+ Z=
C —=
Vg 2
.\;'9__; b+ W+ Y% o 4 RCsai . lewe)es 4+
Ve o ol YZZCS

|+ 12\ >[5+ CLE—W(213]
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14.47 Find the transfer function for the network shown in

Fig. P14.47.

N T -0 V(1)
T

: 4
-
<,

Figure P14.47
SOLUTION: et ,gza ZI { 2= By + L - E,cs -+
Sc T =c
yﬁml—\“-%%w |+ Fics = Ri+@De s 4
Vs 2| 2,05+ | 2
< L
+
v ""“(’ f B[R teteg
s (23 S
-
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& Find the transfer function for the netwml\ n
Fig. P14.48. PSSV

+\\ & O ?Jﬁ(f)
1

s0(@ T T

AAA
)
b

Figure P14.48

}

SOLUTION: Lot 2 = 2, ¢ 2;= Kisc B

2, + //*3(, sce+|

Vo _ 14 2Zzo |, PR _ scerl v Pl 1 sc:&zz_+ﬁ,+zz_]
Ve Z SR+ | SCE+I Rz SCE 4]

Ve Qﬁ.g ( 5Cep \) o= Rl
Cz S CBHy By vy
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14.49 Find the transfer function for the network in
Fig. P14.49. If a step function is applied to the
network, will the response be overdamped,
underdamped, or critically damped?

I
I

1F

AN AN ——g
10 10

Cf) '2)3“(f) 1 F =~

Figure P14.49

V(1)

SOLUTION:  ©p amp is in WA»J e o gicrkiin

L

MY

Vy (2 ~L1

xj!Mg’ \fg‘zz V() (S'T‘i\)'z‘

Ve . L

Vs BTD”

peles aw red ¢ rdlityced,
S0,

CRITICALLY DAMPED ./
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14.50 Find the transfer function for the netwmfk in

Fig. P14.50.
| v
ALV, % . It &
R4 C
T~ (G R3

V(1)

+ |

ke

Figure P14.50

SOLUTION:  Ked rawy
, Dodal &WAMGSQ‘S

v,
€
T_;‘l‘ Vi sCp & VD/Q’?, =5 = VY, = —Ve /SCZ,@»S
Pz_ Cy (
Ns-Vo o Vo ) Vs, +(V, -v,) =€
s e, 3
o
= Yﬁ—m“\’v{sckﬂ" ! (L*kt,‘—i« 5”62."*5191

Yo (2
& |4 22,
| ' g
yi - - /Eﬂ Vo . - C‘/C{ E{)S’ |
\’S SC;""‘ Cu'i‘(t“z, 4 E\tEx VS : S'L“l—“g( Ci4 €y + K,!'f'fzz
Czng S(ZIWZKB G < CZE“? C Czﬁ\ﬁ‘ZK’S
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14.51 Determine the transfer function for the network shown in
Fig. P14.51. If a step function is applied to the network,
what type of damping will the network exhibit?

L o
- &
—~1F ‘j;iﬂ Q
1F
i — |
10 v1(1) + V(1)
o5 () 10
Figure P14.51
SOLUTION:
Vf‘:“\l\__ \)...\, v V‘S‘\"@\,”VD\)S
v i

oV w‘“—uv‘} !

e =V, (zs+z) — sVp = ~Ve (Sit%%l)
s

tompley Coniugute pale,
(o 534”2;}‘_@“: ..1~j:~d\ N @ freorile :Cng i

LoD EEPAMPED)
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14.52 The voltage response of the network to a unit step
mput is
2(s + 1)
s(s? + 10s + 25)

Vo(s) =

Is the response overdamped?

SOLUTION:

o

3 bo\ ajl S = T}\m,, elen  aae
Poley
-le + \jlbbm%m B Aead -I»E/%,LUJ_ ]

2 7

Syshem-is orihe |
al\Zz_,mfe&g Lot JL&L

ot Ao w{fwot




Chapter Fourteen: Application of the LaPlace Transform to Circuit Analysis 1175

14.53 The transfer function of the network is given by the
expression
100s
s+ 135 + 40

G(s) =

Determine the damping ratio, the undamped natural
frequency, and the type of response that will be exhib-
ited by the network.

SOLUTION:

C,\(’\N. €5 .S ?)2'+ \’SSM‘V"&Q"L ‘32"-\“ &guws-»\«woz = £3

i We = {:\—; rla\

e

afw, = 13 = B ]5-:- z.ozr
S Z\J"‘> l

\ T> | Lba‘re,ba} , So ..)xlg\xem_ is Wdé\)\m{?@()\
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14.54 The transfer function of the network is given by the
expression
1005
57+ 225 + 40

G(s) =

Determine the damping ratio, the undamped natural
frequency. and the type of response that will be exhib-

a

ited by the network. ©%

SOLUTION:

chac. e [ st +22s +to= 24 2 Doo S vy

Wwe= Vdo rls

o

2o, =22 > | L= 1.7¢ \mmwej\
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14.55 The voltage response of a network to a unit step nput is
10

v, —
s(s® + 8s + 18)

o(s) =

1Is the response critically damped?

SOLUTION:

Vrisy= A Hisy= Yol - e
s Vi, () ST+ 4|8

Chac. \eﬁ 's: st 854 18= SH AL, s +5= o
l/oc»:: ‘{{8 /s

G- 1 . 0. 14 In&xrAa A
Ay ot Cr:'{’b‘c“«ﬂa olmfﬁi,f
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14.56 For the network in Fig. P14.56, choose the value of C
for critical damping.

I

ly L & £ i}
C |
24(1) (j:)  BH? =R 102 0,0
> i ra )
- Figure P14.56
-SOLUTION:

HeY=Ye . 2 Ao dlpsy= 465y
. Vg %+§L¢ 2 s bs

cLs ™ s
Hs) = 6”3,_ =
LCSC 4 [ 52 4 LS+ |

b (C+DsZ 4l s+

\
PR — -
\ Ué(&h 3 }
2L, ~ A Z.

R

—\fam Verlz = C=0.5F
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14.57 For the filter in Fig. P14.57, choose the values of
Cy and C, to place poles at s

—2 and s = —5rad/s.

100kQ vy,
W ™~ A =
{ 100 kQ)
(ﬁ) vs(t) Cr== Cy s
& o 5
Figure P14.57
SOLUTION:

1179

(= 1eolrr
e e e T

L2 0 N UW"H e m%w«h&»(‘
v, 5 \ _ Ve
-U; ET‘/S(_-‘ 5612”\*' D A ‘/ﬁ(;\
\
Vo ' ec. Vo . Recy,
t e, = ) A
(s ve) (5 f:cz)
| \ . -
v6=2 F 355 = |6 = 5uF

&
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14.58 Find the steady-state response v,(¢) for the network in
Fig. P14.58. |

12costV
)
® — O

N\, 0
¢ g
z1H $20 v, (1)
] l 0
Figure P14.58

"SOLUTION: T :siﬁwg < fete S>jw  and  Ceawt= phage
) 12.L8% v

_JN“’; o) - P Z=2 () /(371
_ . +
J'm,% ?.:m Tl)m‘ %m— Ve ‘

Theoet

%TH" 24 Z (""]‘3 . s ¥ L

” .
12/e°V 20 ‘%m Z-g1 LA
'[ @ }\;\'A.,&J”+ o Vocﬁ.lzz_?(__f\—\z }2(\»—’33
NLEE Ell

Zl Ty e

Vo= Voe 'z i-73) gz (173

%T"H - = R A
L + b r i t7-47 -3 s
v, = Ve

Vo= 3.13 [ ~47.2°%y

m 3.5 cen (- 229V
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14.59 Find the steady-state response v,(7) for the circuit
shown in Fig. P14.59. PSV

10cos A
-
/
4 AR &
20 : +
o 3 _ S,
S10 1HZ ==<1F uz;?;fv(}(z‘)
g @
Figure P14.59
SOLUTION: [ .+ Z = S A
S S+
2
| ' * 5‘»4'»»1@ \ h = 2o /[0°V
@T\ VQ “ﬂa 5 1S & Pphagge =

Vo= \:s<%a m):v% \ m}z\is(uq
2Tt S|+ Qs+ SH |

T 5&4443' 5&%@) S'fe\[w

Vo = Zo [e® [w§/3 j \fo”::-- 4‘i7 [=H4S
!"U(A)

Vo () = 4h 71 tog, (£ ~450) Q

~sh
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14.60 Determine the steady-state response i,(¢) for the
network in Fig. P14.60.

1
5 F
Il
[ hy t l
S2( 11 H 2i1(f) =1«
220 3 LD 2iy(t) 10
: | 12 cos 21 V o
{51(?) | i,(1)
L ;
Figure P14.60
SOLUTION: Une Kl
% |
. l! \Im . :E ol \}j: j: = V’O
g . ! i ] _5.. € T.
T S @\{I 27T, N
5 =
Ve~ Vo 2T 4 ve = = Vo [ 41} = Vz 2_31_—)
\_!,2_ - ..2:;.2" =X :re, = \f_{g_(ﬁﬂzj
Vg~ ) <

At 5%&0%;»5%12% Ve=lz/o®V #s=j2

T, =12Vz [ 4s° A

g
} Vo l4)= 1292 con (2t+ 4™ A .
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14.61 Find the steady-state response i,(7) for the network

shown in Fig. P14.61. ©$§

4cos 2V
N
o — @ —
h(01 ’ 2i1(1)
=F
f1H =20
<10
1io(0)
Figure P14.61
SOLUTION:
Vy 2T, V= I (5+\v+%s) ~ ST,

= ‘J:L C%Z“+S+2;§ . gxm
S

ad, 2T 2 -sT +GrT

5T, > = =L (5420 v, Cse2))
s ‘3*1-4’1‘6‘15. -:I:l ';«'.:CQ‘

S Sheady shote | Voo 4LV s

T= 4le° (j2) _ aNZ /45°A fr;;)mn INZ Con (2t +4se) A
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14.62 Find the steady-state response v,(t), for r > 0, in the
network in Fig. P14.62.

n l -
acostu(f A( ) 1F == 0 r) ;}%1 0
@ 4 - G ()
| ; >
- o
Figure P14.62

SOLUTION:

Fi=dr Tp-T=2Vy =2 (T°L) /g
(/j\»e;l,ﬁ,s T, = Q_E\-%-T?({“@Z::}

IS g
axi_

Fa(san +T5 (2+18) T, (1414) 20
&

T [%_(sfrﬂ" %\] 15 S;‘Z, (s+1) 4 v;).ss-y\:] -6 Vo = (1) Ty

T 9~5+2-S-11+’\!D LSZW€U&+ZS+|]:Q
Vo= =T (5400 /C*s”*»}» §~~D | |
I 5#@4,3 sdate ji:meo“A 4 s=01 D Vo= 253/7L4° v

[005#112.53m(f'+7l.@°§\7\
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4. @ﬁé Find the steady-state response v,(7), forz‘ > 0, in the
network in Fig. P14.63.

L
F1H <+> <10
< v
1F |
It T\
[ . e £ O
N —/ -
4 cos 2f u(t) v
8 cos 2 u(f) V (j) 10 z’%g g;; 10 v,(t)
I 0(?) 1 _
% O

Figure P14.63

'SOLUTION: G, -5'%&4}21-4‘ &bfi/% donace. S [2 ¢ Souras = phasers.

V‘S-:: e;[__gc\j

\Iz”\lo e 413"\/

Vi-Vo=z2x, = z(V2/) = V = 3\,

Yodds  Vp= 522 /91%° v

I yo(ﬂ = 5.22 cea (26 +97.3°) V J
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4FE-1 A single loop, second-order circuit is described by
the following differential equation.
7»52”3/2(1‘) dv(r)

— 4+ 4
dt- dt

1

s’

+ 4ov(r) = 12u(r) >0

Which is the correct form of the total (natural plus
forced) response? €%

(@ v(r) = K, + K,e’

(b) v(r) = K,cost + K,sint

() v(r) = K, + K,te™”

(d) v(t) = K, + Kye"cost + Kye ' sins

- SOLUTION:
Natval responst hao C/hﬂ/%'- S“Has+2=0
rods an of 5= 1240 P hehoral rspooe is siausodied !
Forced rapomsc o cpstud= b
Mrscor vs ()]
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T14FE-2 If all initial conditions are zero in the network in
Fig. 14PFE-2, find the transfer function V,(s)/V,(s),
and determine the type of damping exhibited by the

network.,
i/ Py
O
1Y o H -
1
y F
vs(0) (& | 202 0,0
" 4 O
Figure 14PFE-2
SOLUTION:
No (0 2  _ 4s . 3
Vg“} S 4 Ast 4/$ AEE +AST 4 524 b

Vo _ &
\}s SZ%y S+7

foles at Sm“m‘ét'ﬂ
V=

S| hae pa@a Qg C{brj,u)@)

] -
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14FE-3 The initial conditions in the circuit in Fig. 14PFE-3 are
zero. Find the transfer function I,(s)/I(s), and
determine the type of damping exhibited by the circuit.

1H ¢
“) ig(t) T ==
SV 3
4@2% Z()(f)
—
Figure 14PFE-3
SOLUTION:
By 3/s - 3
gy L4 das S+ ds+n
J
3 A ,
S D 5§ b | 2
%‘L{L o s SZi4s.z|
C)’\M z:éuaﬂﬁa:‘»? S % pYser
loley at S= 22 = 5:51

] P@«@S a. acad and e ﬁuﬂﬁ
kmwa o Mddmf‘fx&




