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7.1 Use the differential equation approach to find v,(7) for
t > 0 1in the circuit in Fig. P7.1 and plot the response
‘including the time interval just prior to switch action.
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7.2 Use the differential equation approach to find v(¢) for
t > 0 1n the circuit in Fig. P7.2 and plot the response
including the time interval just prior to closing the switch.
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7.3 Use the differential equation approach to find v(7) for
-t > 01n the circuit in Fig. P7.3. ©%
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7.4 Use the differential equation approach to find v (z) for
1 > 0 in the circuit in Fig. P7.4.
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7.5 Use the differential equation approach to find vo(t) for
¢ > 0 1n the circuit in Fig. P7.5 and plot the response
including the time interval just prior to opening the
switch. €% |
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7.6 Use the differential equation approach to find v,(¢) for
r > 0 in the circuit in Fig. P7.6 and plot the response
including the time mterml uc,t prmr to opening the

S
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7.7 Use the differential equation approach to find i (¢) for
t > 0 1in the circuit in Fig. P7.7 and plot the response
including the time interval just prior to closing the switch.
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7.8 Use the differential equation approach to find v,(r) for
t > 0 in the circuit in Fig. P7.8 and plot the response
including the time interval just prior to closing the switch.
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7.9 Use the differential equation approach to find v-(z) for
t > 0 in the circuit in Fig. P7.9 and plot the response
including the time interval just prior to opening the switch.
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7.10 Use the differential equation approach to find i,(r) for
f > 0 in the circuit in Fig. P7.10 and plot the response
including the time interval just prior to opening the
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7.11 Use the differential equation approach to find i,(r) for
t > 0 in the circuit in Fig. P7.11 and plot the response
including the time interval just prior to opening the switch.
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2 Use the differential equation approach to find v,(¢) for
r > 0 in the circuit in Fig. P7.12 and plot the response
including the time interval just prior to opening the switch.
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7.13 Use the differential equation approach to find v,(r) for
-t > 0 in the circuit in Fig. P7.13 and plot the response
1ncluding the tume interval just prior to opening the switch.
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7.14 Use the differential equation approach to find v,(¢) for
't > 0 in the circuit in Fig. P7.14 and plot the response
including the time interval just prior to closing the
switch. PSV
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7.15 Use the differential equation approach to find i(t) for
t > 0 in the network in Fig. P7.15.
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7.16 Use the differential equation approach to find i(¢) for
t > 0 in the circuit in Fig. P7.16 and plot the response
including the time interval just prior to switch movement.
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7.17 In the circuit in Fig. 7.17, find i,(7) for t > 0 using the
| differential equation approach.
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Use the differential equation approach to find i(z) for
t > 0 in the circuit in Fig. P7.18 and plot the response
including the time interval just prior to opening the switch.
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'7.19 In the network in Fig. 7.19, find i,(¢) for 7 > 0 using
the differential equation approach. ©%
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7.20 Use the differential equation approach to find i(7) for
t > 0 in the circuit in Fig. P7.20 and plot the response
“including the time interval just prior to switch
movement, PSV
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7.21 Use the differential equation approach to find i, () for
t > 0 1n the circuit n Fig. P7.21 and plot the raép(mse
including the time interval just prior to opening the switch.
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7.22 Use the differential equation approach to find i,(z) for
t > 0 1nthe circuit in Fig. P7.22 and plot the response
including the time interval just prior to opening the switch.
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Using the differential equation approach, find i,() for
t > 0 in the circuit in Fig. P7.23 and plot the response
including the time interval just prior to opening the switch.
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7.24 Use the differential equation approach to find v,() for
t > 0 in the circuit in Fig. P7.24 and plot the response
including the time interval just prior to opening the switch.
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7.25 Use the differential equation approach to find i(z) for
r > 0 in the circuit in Fig. P7.25 and plot the response
including the time interval just prior to opening the switch.

5k 1kQ
SV AN
€ K j
<
5 mA , % s 1 kQ
S
Figure P7.25
SOLUTION:
t=0"" 1(07): $maA
=0T Tiot)= 1te") s Cm A
Z‘_?__‘O—: 1:#11\::;’\}_(: . {VL?-L;J_A;
V " 2, Uk
23 N Ka ‘
- dt La B ‘.
- T Lo
bae Uy + feet[Es0]Y - (el
. -/t
a= 3k 1= Kt kye
T = M) = g-dﬁdws K =0 iy f(o*)-t, = SmA

Pt

~7’.S’x10$% |
1 tH)=5e mA

Ay
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- 26
the step-by-step method. ©%

2
2 kQ) 2 kQ
’/_(‘) [=0
o
L, | .

2 k() ﬁ Zl o ?)C(I') L 100 uF

+)12v
Figure P7.26

6 Find vc(7) forr > 0 in the network in Fig. P7.26 using

SOLUTION:

’ AN N Px= R, 40, = 4l

|
7’L¥~—-3 6" £ Lizy U, Lo™)
' T - Ve (0') = Y2V

oo
P ’\}( lot) = ’\)CLO”"): 127 = kH-Z,_
2'X % 'Uclo‘") f
+ > oo h
) 7 l“‘ Yo (0)= 0= X
%ﬁ-—y > Ve (o) ,
o % L= Z‘D(’ = (LrR) ¢ = 0bs

ti YN o
Ve O F Ky +k e V, Y= | Ze vV
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7.27 Use the step-by-step method to find i,(7) for7 > 0 in
- the circuit in Fig. P7.27.

=0
I Lo N\=o
n V/
| 200uF
@:% =, &%
12kQ ¢, e, S 6kO @)m mA B <120
If@(ﬂ
0
Figure P7.27
SOLUTION: I, (t)= k, +k, e /T
1=2 -WJC; - lz,xta‘S[ Ea’gz_l
Oé—~ J; Kt
2, A (> 1) 1ZmA
_ ] - V, (o) = 48y
??L‘:Qf rév | oY =48  _ z. 7 mA = K+l
]?’l 12?_ Sl
L plo¥)
 1'0 () =0 =k,
71% ) Yo Cleg Ly Brky - Iska
T-= 306 s

. -£/50
Lit)= 707 m
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28 Use the step-by-step technique to find i,(7) forr > 0 in
the network in Fig. P7.28. ©%

2k 4 k()
AN & %M
gl 12'2— I()i ]
12v( == 200 uF Ps <6kQ
I=0 “’T
i
Figure P7.28
SOLUTION: 7, (+) = I +Ukye “ti
too~ N By wltyy dissien 9060212 (o)
@ +) )+ 412+
v, {6
t=p* ‘
K\ Ql '1.0(_0.‘”):‘ lo/‘?_z: Z2.8m A = Kf\'v'z
12V C"E Iov; i) Y, o)
t=w rwz'ﬁ-rmz},w : |
+ 4 R Lo(—“’)': 1_7:._——. = ZF"\A:K;
llV@, Ve (""} “Déw) Rir ey
£
,,/t_’-' 7 IZI R
= i /tf;(/‘a% }2’45-:‘ Y/\ //Qz": Mkﬂ-’
leq
] b= 02075

) _ 395t
)= 2 + 0.5¢e m A
{

LN——
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7.29 Use the step-by-step method to find v,(¢) for r > 0 in
the network in Fig. P7.29.

N =0
4 G/ B
; Ro | +
"’3«' - % Ny
%, g 6 kQ) == 6 kQ S v,(1)
100 pF —_
e &
Figure P7.29
SOLUTION: 'Wo W) = K,-&-((z eu't’/‘l:
t=o" . N -é- ! V, (7= 12x07> (E,BD - 3LV
[Zrah =h ey, R
t=o
- u Uy (o) = 3L = [, 4K~
Lt A C’E/’IZ, 36V b= N let)

4 =0

T 4+ Vp ()= O = k,
Ny (o) 3 U, (o0)
¢ -

/t‘f,:z . Z".: R{ZC /Z,%': [22 = Gl t- O.ts

8,
AU

o
Ay ()= 3L e %

P
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7.30 Use the step-by-step method to find i,(¢) fort > 0 in
the circuit in Fig. P7.30.

4 kQ 4 kQ)

) : 17200 uF
ﬁ\ﬁ%@g . Y “@@ ] \ k4 O
S (7N l P2 I | +
\ S e S
24V @) UL RS2k (1)
~ J o) ]
Figure P7.30
SOLUTION: Lok b, e C
— o = - V=V = 24 23 = 8V
T A Z/—'}—ﬂz,’rfz3
&l,
L:S = X 127(':2 /22 P - 2k
ﬁq,f@( 22%3

=il _ Imbz Kl
,LLfﬂ—g

25 Ty fo(‘,tﬁ::O’;lCi»
lo

2y 1l
2 %723 i&f L 0o
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7.31 Find v,(r) forr > 0 in the network in Fig. P7.30 using

the step-by-step technique.

SOLUTION: i

T/
/U )= K+ szf T L= 8 B = dlat (24{,; 2l

Ve=Vy= ztls _ sV
ot la
Z4 *: 'u o LE)

t-ot OS\I Ex = 22. A2y = 2\ g

ISR

t=po
4 Vo (2) 2O =
Ex ~ :U°(“°)

T=1
T ‘u’\z‘% ’t’:%c IZZ:IZX+)Z,¢:ZLUL

@%D %M T= D.%s

QL% 2«*% i Lo*) VU, (o*) = - 8y . —4vV=REsK,
\21»#
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7.32 Use the step-by-step technique to find i,(r) for 7 > 0 in
the network in Fig. P7.32.

& o\ E
— Wt} 1 AL
é aka | 4 KO
| 2, S4KQ Ry S4kQ =< 200 pF
[=0 ‘ o
| ip(1)
L o
Figure P7.32

‘ . , _F

SOLUTION: 1ty <k, +ie, ot

S N e

=) v e B V(o) s als gy
QL%‘ P Y

3 ;U(,Lo“) [Z’foﬁ
{2v SL(,

(3 ‘ M Fx=B M, 2k
&

]

- Aoy~ 44 L
S T PN
>n S . .
XP YLtet) e =lS By 1875 mA= G,

st IZY ¥ @Z‘g

Ly L) = N L -zZmh = K/
Kxf(@




- KAF’%_MZ:% Pyr Batls

AC:%C: l.07¢

Iy (4)x -7 + 0.125 @

- 0.9375°t

m A

—

Tx s
Zx e+l

$.33kn
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7.33 Find v,(r) for r > 0 in the network in Fig. P7.33 using

the step-by-step method. ©8

2 k() [ =
A
i -+ &
>~ 50 uF T )24V Ce %.’ZKQ
| S
.+.
¥z

4GS wy() S 4K @‘) 12V
8

Figure P7.33

SOLUTION: U ()= K +K2*6'E/C

tzo R(%"%

-+
C_..
Zz% ?“&;T

To so Y (oD)=24\y

=0 L' {
24v
Y




2d= U (P + i) = [, 0 +24
w, L‘( (Z(—r@.-r&e\ = Lhz(/\ﬁ
12 = U2 (Ug3W) +2%- (| By
By - Uy (Rseiy) =12
Y= L2y
Z} =~£ m A Vs, Lot 7

iy
v, LoF) R

'Ug (0">=O Dtl
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7.34 Find v,(r) for ¢t > 0 in the circuit in Fig. P7.34 using

the step-by-step method. FSV
: 4
4KQ S 4kQ S, V(1)
@y +
 —aT i O =
8 k() 50 pF
12V ¢
| \\ =0
O 7 o
Figure P7.34
SOLUTION: (4= I, 4k, ¢ T
t=0" -N%I‘\ . NV, o™y =12 ._Z.?:M>= -6\
+ Kl'n??.
12V é %% Ez% Y o)
£=6* 4 :
- ‘ Vo o= 6V = ky+)y
23 y Mlja :> bV
=0 Vo (D= 0=k, g = 2 (2+y) /(R psitts) = 3 kn

]L, - “ /Z:: C= 1 50nms ‘
%Rj h%+vo(w) ILZ @Wé ~bL. b7t \/I
o el

1
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7.35 Use the step-by-step method to find i,(7) forz > 0 in
the network in Fig. P7.35. €%

=
> &
6kQ S 7 P2 < 6 kO
6 k(2 - N
r— VN —— , (ﬁ) 12V
9 G z‘(}(f) ' ,
1T =0
=~ 50 uF
/
N
b
Figure P7.35
SOLUTION: L= K il ot
te5 ) U, (o )= 1285 = é\/

- 12k Vp= 12-b= 6V

- 0. SMmA =k,




FAY)

(o': D = IC!

0.2s
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7.36 Use the step-by-step technique to find v,(¢) forz > 0 in
the circuit in Fig. P7.36.

2yt

& % O
| +
6 kQ %@ A 50 uF == 6kl S Pz V(1)
6 kQ) —
$ 4 A o
o
[=0
7
< |2 (;\
6kQ 2>
(i) 12V
L
Figure P7.36
SOLUTION: /Uo Lt)= }C( ’f'b)" ﬁ”t/’t
- + Ve
b= o Ve (07) = 12K VAV,
EL \2‘ Y‘Imz
jzv (f < 2,
BT #] Py = Rs//f = 3kt
t=ot t=oo' Y () =0Tk
| * ) fdg e Bty = 90
Tx GV%% (o%) g
Fo | - L‘ T=ﬂ76= 6-YS ¢
(=l dv g

-z.22¢
{/Uo[rf):——l/e i v
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7.37 Find i,(t) for r > 0 in the network in Fig. P7.37 using
the step-by-step method. %

" 12V
2
2k0 l ~ 200 pF
Wi
2k0 S A 7o 2k g ;;% 2 kQ)
> .
2, < 4kQ .
i 1 io(0)
. s
Figure P7.37
SOLUTION: L?O ) = ktily e"”f/‘t
t=o" r:+|2 NIV ’Uc("'):Uq, = 12y Ry = Z’{”'@La 4l
x
~ V¢ (o) = 8V
Z=0o! . £y
i - Q}gm GI%M %ZY 15 %fo
Gl 16%0e . 3. 33 mA= Kty
!omC’ID [Zz .M R+ Ry




1Zv

L\( ﬁ'*igo lpler)= *12
Py+ B IR

t-1
' b
tf(pzt Ks'-l»
B (124//\2»(\: 3k

" % %
L L) =
E ) 3+a,'33en{'mf
ma

o TZ%C= o.bs
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7.38 Use the step-by-step technique to find 7,(z) forr > 0 in
the network in Fig. P7.38.

) am
/ |
4 kQ 2 100 uF 2 k)
2 2 kQ) g,
O
-3 0 b ‘ )
¢ S 2k p, S12KQ &I 2k o
fur
é ,
Figure P7.38
SOLUTION: Lo [£) = .Z) ¥ KZ e -t/T
=0~ @4""3‘ Cx = Rs 724 |27) = 4
+1)‘ ' L2 = 4mA 5 = -2mA
L, q("z i
L){ (4 le= Z(e Pzmh ) L‘,(ﬂyc-f'_[zya—/(,r)— ?l(llyf/&():-g
- ‘L’/-: Z,hA

%cm:(l,-z‘z)zy +([z-1:z)ﬂ(, =—lp Vv

¥4
4Mp( Pfj -r % 401{-\ é:' )(35 &j = | glz_/lf

T= 127(.. 0.155
Lo (of)z"%: —~5mA ly (d)= “ﬂ%
B+ Eyris

~ LTt
L):~2-te mA (

k{'(’kz =~ §mR [é(&)“f "ZMA:KI
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7.39

Use the step-by-step method to find i,(¢) forr > 0 in
the circuit in Fig. P7.39.

60
é@@
R
2 26 o H 24V
TZO(T) f=0

Figure P7.39

T=o7 [ 2, b o) = 24 /o, = 4+A
z‘% v 24V
=t ﬁ:—,c Tt="
D '"'q: (29
h = E“:cﬂ
. e;, §

g = 442 (SR 2, Leg

LO {g % -_._——‘Q-,, P /t L/E( .l_.

A 3

(oo™ = —4A Ly (#)=0 =k, |
’ ' (4) = “”‘/“e e A
Kitly = —4A o _
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7.40 Find i,(r) for r > 0 in the network in Fig. P7.40 using

the step-by-step method.

‘\ I=0 6 Q
-/ ] Z,
1“‘@) p =60 RS 60 ;;{%m
[io(f)
-
Figure P7.40
SOLUTION: ;. () - 44, e~ /7
f" é\(ﬁ E—g//ﬂz=- 3.5
Z7 dzz lL(o) R
List= 2 Kx _ 4p
Ryt
t=pot {2—3 e Qo7
| | Ee - e Rﬁng‘z*@:izﬂ,
r %-:Z—m—»—i ﬁz% e R45 T= L/MZ, 7li s
tO [0
5(,:-4/%:1%;5 (plea)=0z=lt;

_zt
1,(t)= -4e A
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7.41 Find i,(¢) for + > 0 in the network in Fig. P7.41 using

the step-by-step method. ©%

Figure P7.41
SOLUTION: L) = K *,(ze“t/f
t=o" t=pT T =co
Gy ¢
YO (e)=0A g2 (D) oA v LT Yo

Al

by (o1) = 0 =kl
Y=

Lo (o\:_g: Z.4mh=h

el

Yo = 2.4 -2 de

"’Z-S'Xlos"é'

mdt

VQZ = Gy =25l
fz):’é‘“

b
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7.42 Find v,(r) for r > 0 in the network in Fig. P7.42 using
the step-by-step method.

60 ~
R
Ry
& -
Ay o Py & o
20 1
Q 5 H +
=0
B
O - l
l?z. §6£Z 2, %%*6@; ’U(«}(l‘)
24V 1 )
. g & O
Figure P7.42
SOLUTION: 4y ¥, 31y e /%
+ =5 L LoD Ly (s be B /2, - 1500

Lo -
Z‘Wﬂz SRy = ’Z’“ﬂq g 2, o)z 12x107° e . 244
} ﬂ»x,'i'.’z?

(/'o:__2~“ll‘éﬁ = DKmA
ﬂyrﬁ;r@

| Vo (0N =-Usl, (0¥) = -4 £V = J+ig




+
Ao (oc\t S Bl k/\

8

. re Ly = Pr /(21 @) = 400

™
2,2 N %"%

l beL{,\:: “L'(L-?ﬁ -5t \7\

~

"C'»*L/]%z + s

(3
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7.43 Use the step-by-step method to tmd v,(r) fort > 0in

the network in Fig. P7.43.
1,

r
VWA * A " O
60 40
.
T
‘ O d |
T BRSO vl
(i) 12V )
G & O
Figure P7.43
SOLUTION: ., /v ke 41 o H/%
e, t=o b
b BB Lt i IN
LA o
o ey 2k 2 Ual I
—53
botod= 12 2A Yy (64 -2 Rg =—4v Vo (D=0 =,
i ——
- —
t':: L/%: "é‘? ), = "‘4“*8. v

T="

= 12
= o 2
o

L&Z: G4+ =120
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Find i,(r) for + > 0 in the network in Fig. P7.44 using
the step-by-step method.

12 KO 4 KO \“ =0
S enan 'A% ¢ @ VAVAYS O (e
qoool F I /

i
“
o

Z 6 kC
%i‘!(}mH %%%61(1

AN
I
x
)
Ny
AN
S
~
I

CD 12 mA-EL

' | fa@(’f)
& i

Figure P7.44

SOLUTION fl'o ()= b+ /C/Z,é -t/

t=o" 2 ; t=o" =00 Sgre aqg t=0" !
, \ =
CB“’W‘ | e o Lol s - dmbsg
1ZmA(Y 2 fr L [y i 4mA .
l ss 50} kz =0
R A Lo ==4mA

== ,‘L’ = '—A/"m/"'( ’
L‘L (O__): -/ZX[D'S: L/MA KI TKL 0
N
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7.45 Use the step-by-step technique to find v,(z) forr > 0 in
the circuit in Fig. P7.45.

O
24V
g o 60
Q 60
[=0 : |
@ A 4 O
2% % +
Q
£ 2H 4O Sk V(1)
30 —
A o O
Figure P7.45 2

SOLUTION: (UD (,(,) - K.l *Kz e -t/

t= 0" ‘ 28
zop @ BT Ry Z|% v L%

zaa (b

Ny (0%) = 2. 91 lq.:: [. {4V
= K vl

K)(’»‘Zz//E\c= 12 ?—y: /s = 301
v
’L“ —§xio” Ex . -2Z.91 A
Trxtey

70" rUD:O %

)Zna' = Kt ( ﬁ;//(g,)’ 7.5
. L
E 1-= /LJ:;Z-;—:
-3 st
Vo D= 11 L4 e v
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7.46 Use the step-by-step method to find v,(7) for 7 > 0 in
the network in Fig. P7.46.

3 H
a8 &
| \\{: 0 s |
S/ e ®auy ¢ Vi ® O
40 +
s
20 < 2,
| (jj) 12V 203k 0, (1)
12V Cl)
o o O

Figure P7.46

SOLUTION: V() = X Flae ~tlit

12V

l
B

T

-

{, (o= 12 _ (A
£




-0 i . Vo= (24-2) I3
11 % = 4 * Q"rl?z,f(l?
2 Vo Y, Vo
- @P - v (5 - Up(o) = 3V =Yl
=1

t= o0
Vo (02)= —12 & f
(2 + G b @z e
iy =V 2 e
‘2/\/ - ] /Uo (w),: mL\i’:t‘ l /(:‘:'.—L:~ - j AY

]

[ VolH= —p+ae 70 v
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7.47 Find v,(z) for r > 0 in the circuit in Fig. P7.47 using
the step-by-step method. |

[=0
O

IZ\ 23
& AVAY S P AN 4 o
30 60 N
Zfz,‘gi 4 ()
@) 6 A 60 <o |
¥ fvﬁ(f)
'Y 2H
Yy
4o & Q
Figure P7.47

SOLUTION: 4 (5= i, 4, o HT

t= o7

Cx= [z -‘r«;?.\*‘: 1257

7y 2
F L =6 Bx = <4 54
2, L




é — L{—n,S’": (.S-'A

=07 ,I———Mm ‘o=
By %2
é* Up = Lo B = V= Jqtig
U AN
g _° 4.SA

lo
@Y ,Zy: ﬁ!.//lzgr: 2L
e~ =}
T [:M'\g L‘o: 6 Lo lo= zA
. Ou Je TR
by Up ()= Lo Bz 12V = K
vz ? 4 s Byt Byr By = 1280
- yt B4 =
)Z‘{,I {E—z bj
T =1L = !
7 oy SRR
T
— Lt
vV
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7.48

‘Find v,(7) for r > 0 in the network in Fig. P7.48 using
‘the step-by-step technique.

Figure P7.48
SOLUTION: | Vg L4) = K, +lp e~ tT
T=0" A L»L‘L“
‘ 1
4 Ly 12v ? By By
ILI | =

Sl
Py= pilts =




Sy

["b: [2A

1.5t

[2e

'Lo'—'-‘
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7.49 Use the step-by-step method to find v,(¢) for r > 0 in
the circuit in Fig. P7.49,

Figure P7.49

SOLUTION: N L_tB = ‘(\ ¥ \sz,—‘t T

Mesh anatysis:

1:‘ fqi’l'l. = ﬁ? \,.l = —-éA
iz(ﬁz*ﬂ:»)*(}?,g NS -5? [,'3
» }Z: [1(231")25!4“@’)" LZ'ZJ = 7L3 ...3[2 = |2

?;\Mo ts=24 F (,- Z A

:3[1




{4-L, = 20/3
1ZN Zq_ leg=—2
3L 0O el e
23 YD Lg . . - .
Oz Lifi+ 24 43 (RyeRy) -ty (@ﬂ%}
Vo= Ps (3= 1y )= 549V ls= 0.7064
5.4 =, +lg
12V g é'z" f—y z.a\'b
@bzA = L __,_m,\i____j‘s
. M Y R x
> <
‘% = 2)<=%//1Z3:Zf& By Ryrls =402
Np (00 = 5f5 = ZLS‘
Tk be by superposhen 2e= U2 zR. | g,
7 (e Z?(sz Px“g*/ 3
Vo= %éz: 5.33V = ¥,
=1 % ©) 70 ex+@y) = 1yvs2
L= 4
gy e
£ Le |4 - o.75 &
" z ! Vo = 5.53 +o.0fe v
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7.50 Find i(r) for r > 0 in the circuit of Fig. P7.50 using the
step-by-step method. |

12 ()
VA .
&
b > |
1002 - 1502 &
O r=0
' 1H
105V (i) ) S o e 2 )|
| S i(1)
60 < By 60 < B
02 02
. o
Figure P7.50
SOLUTION:  ((H)= kialy o~ 0
t=o"
2’)('*‘ \22//[83“—' é_[L
E)‘ = Pq_//&' - SJZ
Wk = Jos™ K% = 3ov/
ﬂxr/zx/fﬂ,

Vy= [o5 Ky s[5V
) +ixt By




[=-0SA = bk

ZZ + 2—%; K+//ZS = 3_%.
{
R :L Vg Vo= loskla . 21V
k4 T 27y
=S S L{s)= Vs 3.6NA =¥
-Wg_% 2
=]
1, & by — B
g ‘g = - ?—L %Rf )'3‘
b

%-_- Rz//zrﬁ4+(l,//ﬂ()-f = S

/[::5_ L
5 SS

Yy

. -st
1) = 3.5 ~4¢ A
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7.51 Find ve(1) fort > 0 in the circuit of Fig. P7.51 using
the step-by-step method.

50 :
AV
1 ]
50 <e, 20 O <R,
| O I1=0
05F
6A @) & . »
oY — velt) + 4
LS 2.
30@@123 <10 QO
28" 3
o
VIAA
Figure P7.51
SOLUTION: V, ) = K‘*\C_Le’f/‘(
E_g“3 Ka - Ru+ls = 3000 e - 1LL+-Z,-5: 1S 2
/i/l: S';,K,}L = z A LL:IZ,ZL‘:.M.;‘U\ (Uc(of\): ntZS’"L‘Z'ZS
Patla Zatkg

,UL(O"> = ~ 2oV
tzot: YV, oN= V (0D = 20 = I +kq

= 2. 4A /OL(AO>=‘ Efg Lﬁg‘: ]Z\/: ]C\
T=c }:V*z/(Pﬂ@s\]:ozs

-y,
Y =12 -3ze V
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7.52 Find i(7) forr > 0 in the circuit of Fig. P7.52 using the

- step-by-step method.

60 py | |
50 /=0 s ?{z.—.o 20
g o0 0.5 H v © ﬁ\f“
t AR
. o i‘/{‘) 4 e .
m30v<j> o< <20 30V +)
P2 Al
Figure P7.52
3
t=0" tlo)= —0 ('/EQ -2.5A
LoL, L
0, "R R
ot 1 Afot)= ((0)= - 25a = kil
‘ l<2,:' 2-SA
toroer Qo) -5 () | ospek,
Lo +
Rt
y
- L ty* Rs 7/ [ raveal  tas Byl
s lzcé /%': Z S ZA‘-‘ ps
? ks
2 o
T = il




Chapter Seven: First- and Second-Order Transient Circuits ' 567

7.53 Find i,(r) for 7 > 0 in the circuit in Fig. P7.53 using the
- step-by-step method.

60 40 (1) 40
ANV AN e p—— WV
¢ Fs
'Y
» “{« -7
o}
< <8¢
1203 g, <8¢
24V Cﬁ) |
Figure P7.53
SOLUTION:
G e e sy,
o ?’I
Ra . .
t=0o*' L= -( (b)) B . Z2d4A=k i,
122* 231"(’&

(= ’—“/.'L,é IL? = R/ (g +02) = 4.5 t= vzogs

, _4gt
Lo )= - 2.4, A
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7.54 Find v,(r) for r > 0 in the network in Fig. P7.54 using
the step-by-step method. |

CDH—s
/ b ()
12V
| 30
4 VA \ 4 Oetp O
o [=0 +
C ¢ < y
L 60 > 1H 20 < )
G < % ;%*R,g Vo(1)
o & O
Figure P7.54
- SOLUTION:
,t;—t-)”'. LS: "“I“L‘-"C”'"'"""‘"‘ = 3/_\ ‘ L.L:"L'S‘Z/' - z A
Ry + (4 //t2) Pty
t=ot: Bv‘ 5UP(WL}1M: ‘Uo(Oﬂ: 2Ry Z BB v Kt
2y Ri®s Rt
&
Le + oo Vy (0) =D= k,
| .
<ﬂ1 ZA * ]Z’j KUD(O'f\
) %: By 78 = |, 50 T= L. Z g
R 3
- 1.5t

Vo L= [pe Y
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7.55 Find i,(r) for t+ > 0 in the network in Fig. P7.55 using
the step-by-step method. PSV
=0
2 kQ 2 kQ I 4
| AN e AN I ‘ O+t ,
2 - .
| l . io(1)
S 2 e 4-
10 mA @) e o2ke  J2mH . S2ko <,,,>21,A
4 =% @
| Figure P7.55

SOLUTION:
4k

&
2 T 1 A :
1Ombk 2y =3 \[ac 2oV =2 5mA T €4

' , lﬁA:o
[ me
EmAqD %u %V@ 1, = s>q03 5 md
1’ (o) = l> (o~ 5
5w« m\ Pzl

. R: L"‘,:ofﬂ‘/’é{” K = K=0
La

S C]PSL% WCDV:TL@ ’-‘)\ /1'0 )= 5 *mAJ

0

i

S m A :t\-ﬂél
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7.56 Find i;(r) fort > 0 in the circuit of Fig. P7.56 using the
step-by-step method.

120 i7(1)

Y Y
b
<2H
43;2 .

5v1(7)
Figure P7.56
SOLUTION:
trom: N - ey k3 122.‘;_ ;‘5\;‘ = [ =06V _ 5A
§ e 2.
é:_iﬁa T £ =l (0= 5A =+,

\‘L: by /EL =) '\)‘a gz"LCL/(I

¥ = UL. (R'I*‘Z'Z)“ 5'\)‘ =%y LQL (d")'-’—' ZA = ’Cl

a% - v U= P,
W= U (2400457, = Ux (LRirile)

Ly = zun T L/%-:ﬁs

. —12€
} 7= 2+3 774

N

>
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7.57 Use the step-by-step technique to find v,(¢) forr > 0 in
the network in Fig. P7.57. |

i O
TR
6V <+> V(1) S 6 2000 i 4 <j;>
ﬁf N
Figure P7.57 |
SOLUTION:

t=0": b2t LR+ (alev A iig=0 Uiz LsmA

N, o) = Ny lo) = Zooola (&7 Vy (07 ) = b3 ixee) Qv

Y, o) = bV

Z%: L:‘(Bwl{"?;;\ -—23(2

! | L= (3( 2e) —~ ¥zl, + Zoool
24y % «W?P&mﬂm . e Bh e

U= [l'LL

Vp (oM= Gy = 13.2V = ¥4,

Vo = (:AES: 1(,\/::151

l,(@: l\’y/t‘,‘

Ux t Zoa0in = Uy (Ratey) Tk = g0t zkn

Ly ixle _ /3 = Qg»: 3.33kn.

~ .5t
V, (O~ 1L -2.3e %
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7.58 Use the step-by-step method to find v,(¢) for t+ > 0 in
the network in Fig. P7.58. ©%

\ e
AW s VAS @ 0
6 k() 2 k() n
?
L= 0/—\ c, Z=~ 6 puF
Q |
. | !
ng 4kQ S5 v, (1)
12\/(_? (A< 6 uF Cﬁﬁ"‘-—:@;_LF
| | | | 5
Figure P7.58
SOLUTION: Gl
" Fo CirCatls 4
’ —L:.::B.~ Ve = (2 ((2z+is) AV,
™ C Rs (\JO F—”—qu,'!"ﬂg
12V = A -
| =0t Verov N, =WRs  4V=l 4k
, 25 11z
£—=oﬂ : m = O = Iél
_,f,.,_i % = IZ"Z ’rflg = 614{1/ T,:’ Ck&a:- Z‘/MS

- 47t
Vo lbY= 4 e \
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7.59 Find i,(r) for + > 0 in the circuit in Fig. P7.59 using the

- step-by-step method.  ©%
ﬂf@’ f‘%&é
12 k() I 6 k()
e, o
g, S4kQ o T 100 uF
3 kO [ io(1) o <,
K %%? & AN & ;{
. e 3kQ 300 uF
- (ﬁ)ﬂzzv == 100 pF
Cs
o =2
Figure P7.59

SOLUTION:

Cps ¢ rCary= SooF

t:oml UC, = 2V

Le ﬂ—'s K‘sz K‘//E.,L
= dlen
tzv (* £
v £, A
Tor 22 — .Sm4 =i+l

125 il




t = Sane sihadin g4 -t—:oﬂ‘) fo= =l SmAzl = I =0

O

To (4) = —1.5m A
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0 Find v,(r) for > 0 in the network in Fig. P7.60 using
‘the step-by-step method.

o

_/
12V
e L
3 mH
6 k) L L |
® VA & [y e )| 5
%\ 3 mH 3 mH -
9 I=0 < % |
> 6 k() 6 k() > v, (f)
& 2.
0\‘ = 2
o o Q
Figure P7.60
SOLUTION:
bas Ly btz - 4.Sm i
LH’L-L
’é“;g’” z’1.. = [z > A% = 4mk}
I

Syprpeiiest Vemlals o AxieT R o

1211,.;27::*(1_3 [ Plzlf’lﬁs

’Uo (ﬁ‘l’): ‘“’“{'\/‘:- ]C"‘f"kz_
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7.67 Use the step-by-step method to find i,(¢) for# > 0 in
the network 1n Fig. P7.61.
~AAA ® O
4 Q f=0 I
em%ﬁs 2y S120
| A 40 io(r) Lo |
12V <+> : & AN - gy —|
- | 3 H
| » v
(@ 3A L f2H
A G
= <
Figure P7.61
SOLUTION: S suwe dvoms frrtadrin
too | _ o
tom L= b (R2) Las Ry /s
L = Z.40.
Tt
. La= LI.LEE: .2 H
?’L = 3A L\'H/),
f=o* 5%}7,051‘0‘\6’\'\1
| o= _ 3% _ 1.2A:ktLk
n e e o
0
(A %;1 = B 7By = 3L
p = 7y
34 @
¥




| | ic SA (‘/(Ze) -
tT=e0 , 7, e
—— GA zz% j{ g S Re
o "y

| %:ﬁz//,a)wﬁz 5.4 5.
l T T=5 1 222 ns
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7.62 The current source in the network in Fig. P7.62a is

defined in Fig. P7.62b. The initial voltage across the
capacitor must be zero. (Why?) Determine the current

i,(1r) forr > 0. o
@ L v Ce.
A ¢ It e
28 2‘ =
i(1) CD st o Q% 2
{io(0)
Lo
(a)
i(t) (A) 4
6
(b)
Figure P7.62
SOLUTION:
S{Y\u V) o {fz/mfz‘<0> WMW% hay  aeecvnaleAtd oo iy Cappmertr

el
Y, Ws batige”

t=0": 1, =0 : b
I ¢ L, ) =\, 'f"léze t
é;f—gj: V=0 s Lo-:-_l:]ZS - 3A’—? k;f/(L

Rz +t3




t=e0 1 :=0p 1o = b= K Ve s L;/ZZE’Z‘/:%

[

)('L.;'“BA K\(.: -|2\/

TsCly = ¢ (farw) = vs

. -tk
2‘0 (Y= b -3e A
—t 62T = 455
Ve Y 12 12 e Y,
. .,'t‘//’q:z
t-45s V. (ds)= SV Lo = Kyvl, e t> 4 oo
+ s -ty
o455, _
1“1 f_ﬁ'.lé\/ ‘Zo:.\ﬁ'.-li _ I'Z§¢z5+[b
17»21’“»3
1%
=k @ I, = 1.24A
Cp= Cly, = ¢ [ports]s 83
. _ts
Tolt) s [29e A 7 Z Y.<Cs
47"%/(, aAnSuey
~tls
b -3 e A 621245y
'I'O tt) = - (- 45y
|.29€ A t= 45

B
e
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7.63 Determine the equation for the voltage v,(t) forr > 0,

in Fig. P7.63a when subjected to the input pulse shown

in Fig. P7.63b.

3 k) 2 kQ) -
e o
& & +
(1) 6kQ S 200 uF == V(1)
— - O
(a)
v(t) (A) ¢
12
-
(b)
Figure P7.63
SOLUTION: U, = I, 4%, e ' ©
=0~ U, =0
=t
=0 7, Ay
4 ZA

‘ E 2 [ 1T
lzvéﬁ ‘ r, ’ =y cFmA(%—‘%Z\UL =7 gv
|

. ~—— S + |




Uy LHY=

%,-V i;>15)
ot t=1

[r——————.

at =t

oA E =00

v, -

J

0.5¢s

I -%e

Vo = SNV Uagtky

V, =0 =g = ky=3571V

st
v o<+ < |

~].25t
§-fe v o=t=

w1251
5.7 e v t>1
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?%s% Find the output voltage v, () in the network in
Fig. P7.64 if the input voltage is
vi(r) = 5(u(t) — u(r — 0.05)) V.

i
N O
| 1 ukF o
() (1) 100 kQ) < o, (h)
I O
Figure P7.64
SOLUTION:
AVl ) j’b’Y 0=t =%pms U, =k _H(Zﬁ——f/t
5 — j"V V < 7 S0 s Vo= ks ‘J'Kfc:-:t/t
> () t=o" qQY,*0 ¥V.zo0vV
0 5bwms

@+ ’UC.‘—O b '\)02'0{: SJ\C\fk.L,

7 P o /\)OZO:kI =) kz:f‘\/

ppm—

= K= ous >, /UOH):Sg'“t 0 22 soms

sk _£=50ms N, =303V & Vo= 1.47V
L= st Ve= .47V t Uo= Vo =Vg= —197V =gty
Looe U moeky B Uslhe 1a7e T L o

56“/0{7 V. 02t =2<rms

—sol ¢~ aoﬁ
147 ¢ V t > Doy
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7.65 The voltage v(1) shown in Fig. P7.65a is given by the
graph shown in Fig. P7.65b. If i, (0) = 0, answer the
following questions: (a) how much energy is stored in
the inductor at = 357, (b) how much power is supplied

by the source at = 4 s?, (¢) what is i(r = 6s)?, and (d)
“how much power is absorbed by the inductor at r = 3 s?

i(7)

v(t) Ci) 2H v i (1)

AN

2 ()

f

v(0)

10V

10V

Figure P7.65

t(s)

SOLUTION:

) wLééy.QZ Qéﬂ:ffna¢t>£/Qm%

A

’ 3
; = lo - 1° = 5
/ZL, (3) = 7 f/() 2 t/z A

I")L(B) = ZS’-:T




b pgters A an s ven) [ et s VO kT

[L (4) = _‘\:f:v ) dt = 5 ]:~ st\:w DA

Ps &)= '\J}(A)/ll = 100/ m

A 1 (&)= L)+ Vi VL =o
R
A z S
Tote)s [ rdat - 5 - sel = 2sa
5 D 4
)1’(@: wS'A{
51) P = AT L) 1 L) 1L (3)= SA V (3)=—toV

(PL (3)= -5oW A\s:or\m&k
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7.66 In the circuit in Fig. P7.66, vg(r) = 100~ V for
t < 0. Find vg(t) forr > 0.

I=0

<250 100 §2 ;l;

i

VR(1)

e

L, (4)

f
LTy,

Figure P7.66
SOLUTION:
;f: <'>'"’ Yz (b7 = ooV L“L( o)z - 'U;z{c:'”}__ —\A
I3
oL Le Ly
! R, 4w = 4

(= 7, (o= ~1A ,Uz (o) = ""L}_,IO"*‘) Ro By _ ZoV=kKt¥y

Z+1y
t;@;if” [é@:: 0= K = k;)," ZoV
1 - Lret)
=S 2 = - §
£ 12, 7o
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7.67 Given that v,(0—) = =10 V and ve,(0—) = 20 V in the

circuit in Fig. P7.67, find #(0+)

40 7 1=0
ﬁ%ﬁ@f B Q_"'"'—’ )
+ | i(t) +
YU;C} (f) == 2 F 4 F == ?}(:2({}
¢\ 3
Figure P7.67
“SOLUTION:

Vo § Uy cannct ¢ hangs iu;byc\“am/ous\a.

e h
= C Lo™)
4 100" s ~lo~25_ —754A
RN E D zov o4
L
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7.68 The switch in the circuit in Fig. P7.68 is closed at t = 0.

Ifi 1(0“—) = 2 A, determine iz( 0+), f@;R( 0+), and

51(? = C’Q)
t=0
i1(1) ?{
ﬁ 4
+
Lo t2H  wp() 240
] &
Figure P7.68
SOLUTION:
t=0"  ( ()= 2zA Ly(o7)= 0A
t20" U, (o= G (0) = 2R Uz oM = Uy (o™ 1= oA

Y, (o) =, (o#) (4)= ZV

=00 AU V) § () >0

Sy

1, () =0
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7.69 In the network in Fig. P7.69 find i(7) for t > 0.If

Ve (0—) = =10V, calculate v (0—).

| ver(t
i) L)
. Il
Ik
0.3F "
vt <i> 10e”u(nyv. - 06F =R vea(h)

Figure P7.69

SOLUTION:

.'.._v*ZDV,«
%f;gw vLt) ,I *
v ov T Ve, L0V s UL, (07) = [ov

t >0 \{ )

| - | Cn= Ci (o 0.2F
- {' e =R
eV % lT Ca v

L€l = ¢ dIr
oAl

Ay GF

e dV _ o Stt) - 50e 7t

lOT
[\ d?t

0

tzo

V07 )= lov
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7.70 The switch in the circuit in Fig. P7.70 has been closed
for a long time and is opened at r = 0. If
ve(t) =20 — 8¢9V find R,, R,. and C.

S, @
..,}_
Ry <
@) 2 A SR, C 7= ver)
? [ =0
an
O -
@ 2
Figure P7.70
SOLUTION: ,
ﬂ"b/zg m't/t
K=V, () = 2F =20 L= JosL
Kirte= Tetot = Velo) =2 (M%) ), o  Re=lsn
k’[ J"ﬂ‘y/ )
T=Ck =205 C=2F
C=2F
El":lO\ﬂlv

¢, =\S
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7.71 Given that i(r) = 13.33¢7 — 833¢ " A forr > 0 in
the network in Fig. P7.71, find the following: (a) v.(0),
(b) vo(r = 1), and (c) the capacitance C.

L Ve f)

iy + (i!( -

” Y I
4 () C

+

Vs ) (._..

) 40¢”u(t) v

Figure P7.71

SOLUTION: - -

b)) U, A= éfld.* + K

-t -
= Jd [l(().(/(/ e /z -~ 13.33e t] + K
2

o )= = = -5,
Voo = o Z[s.sgjjum = k=-3.33/%

Neeel €. E
O Tezece[er)=tc @E?/E
Bak 4 b)

k=-io U, (#)= 5oe“t/z'~4oétwo

{ Y, (1) = f.o\vt
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7.72 Given thati(r) = 2.5 + 1.5¢™ A for ¢ > 0 in the cir-
cuit in Fig. P7.72, find R,, R,. and L.

N (O
{
o l ) 1
i(t)
> WA AAS
| R 1 Rz

()
3]
o
<
[~

Figure P7.72

SOLUTION: P s
(= 2. S+i5e =k e
'(" = 2.5=1L leo) = Zo Z‘-’!'??/:-. 8N
W = ,

\z«\“& 3L

Kty = 4 =llot) =0 (o) L lo7) = )%‘3 = [,= S,
. Z

i

L= 2H

| T L. ,[::.,
4 ity
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7.73 The differential equation that describes the current i,(r)

in a network 1s

d’i (1 i (¢
), il
dt

o7 } + 4i,(r) =0

Find (a) the characteristic equation of the network,

(b) the network’s natural frequencies, and (¢) the
expression for i (7).

SOLUTION:
a) S+ Ls+t4=0
b\ S‘;LT’ ”&E!B(o“lb - Z—O—”MA“K_:Sna
2 - S.z24

<) alu,=0 Wo= 9 = 0 L MAG«W.

‘ — 0.1, 4t ~ 5. 2%t |
’LO('{): l<le *{*kLG .

N
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7.74 The terminal current in a network is described by the
equation |

d%,(1) [dw

— + 8

dr’ dt
Find (a) the characteristic equation of the network,
(b) the network’s natural frequencies, and (c¢) the equa-
tion fori,(1).

] + 16i,(r) = 0

SOLUTION:

o) STH8s +iL=0

D) S e vV o a4 s

2

C) | &3‘@0 = 8 Ly =10 = %;= b= Cr»'Jﬁ(% C[WQ'Q

. _ dt _4{;—)
t’D ['f): 6" e + gzi—e
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7.75 The voltage v,(t) in a network is defined by the

equation |
d*v(1) [d”z}l(r)} |
— 2 ——= |+ 5p.(t) =0
Find

(a) the characteristic equation of the network.
(b) the circuit’s natural frequencies.

e

(c) the expression for v,(r). €%

SOLUTION:

&)

STy 2545 =0

——

S‘\)L': ”Z:t—\4~20 — -vli"d/l.z, /s

&
R = A cre 2t Ay il ot ]
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7. 'ﬁ?% Thf: Qutput voltage of a circuit 1s described by the
~differential equation

(1) Vv,m -
+ & — | + 10v.(t) = O
Car dt Vol1)

Find (a) the characteristic equation of the circuit, (b) the
network’s natural frequencies, and (¢) the equation for

v,(1).
- SOLUTION:
A) st+Ps+i0o=0
b) S, = "33 Ve-d0  _ LSS sy
' 2. L. ys s

-—«/S’f'{:‘ wé.l{f"‘t’: ‘
Yy lt)= /C‘ e - }(—Le
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7.77 The parameters for a parallel RLC circuit are R = 1 (),
L =1/2 H,and C = 1/2 F. Determine the type of
damping exhibited by the circuit.

SOLUTION:

N L L fyd+ ¢4 -
+ e + Lf 7
"U(,‘O F— L -:;:-C . .

- I Ctl_’j: + £t ¢r+f7f‘(-(—):o
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8 A series RLC circuit contains a resistor R = 2 () and a

capacitor C = 1/2 F. Select the value of the inductor so
that the circuit is critically damped.

SOLUTION:
‘ Ri+ Ldl ¢ ACrgk =0
" Lo+ 2l
L al&L L
2 Bodw L {w=0
—(¢ A2 * Lo odA L_G.L
I 2 X Sw, =
Le ™ Yo 5 e, T
4’0’1" S’—.:\) cQLQO__: 4 = .?.‘... = E‘__.:-b V’Z:E‘«-@
Tee™ - <
L = R*¢
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7.79 A parallel RLC circuit contains a resistor R = 1 ) and
an inductor L = 2 H. Select the value of the capacitor so
that the circuit is critically damped.

SOLUTION:
SDZ'""“,._SM.—\\—L::O
() p— P Le
2. A -
Wo T Szé'oowéz 5 = |
AW = =2 o Jl=TVL o =L _ 1g
P e 2 4=z
C:,LF
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7.80 For the underdamped circuit shown in Fig. P7.80, determine
the voltage v(7) if the initial conditions on the storage
elements are i;(0) = 1 Aand v(0) = 10V. €€

ip(0) j I N
Con p() 250 L F == 0(0)
j <9 75 CA
Figure P7.80
SOLUTION:
CAWwwsh% % | SL%’,ZL&:S 4_21?/:@ <) 5% gsizo=0

netwal %fg S/,z, - “@ Sz = ~</IJ'Z rls

z-
—dt

Vi) = @ A/'&&Z’{T —rﬂfzgmz-&j
VC CO): U (_03'-7* A[ = |9

Uy (o) ===V cdv Vlo)=]OV

c_({ﬂ(/}{ - ~4e“4t[A( le2 2t +4A; Sin zf] + 6_46[' 2A szt fz/lzafczfrj

df) = o + 2/ > 1=-2¢Ho _ zhy o Ay=dov
A& 1 t=0 Yo 4o

[ "‘““ |

L_U’é:—) = e Z//U toa 2t ~4o0siuzt | \/[
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.
; wh

T In the critically damped circuit shown in Fig. P7.81, the
initial conditions on the storage elements are i;(0) = 2 A
and v-(0) = 5 V. Determine the voltage v(r).

o

+ + | tiL(O)
ve(0)==001F () % 10 O 2 4H
g
Figure P7.81
S\OLUTION:
Chorackens He <4 ST+ S L, 1 o = S"+105+ Z25=0
7 ’ gc LC ,
nwh;mlfr{? . s ,=-lo 20 s | 5 enih Rﬂ/}y clampel |
— |
- 5t -st
Vity= Be +B, te N
Ve (o) =7\ (0\:: B\: S
1, o) =2 = — (o) _ < du - -1 _ < dv
- "'TZ‘D B A Mg Z - [""*\0
- -5t -5
C(ﬂ’_\f".:[vsﬁ,c'sytrk@zer - 5B, te Sej = — 5B, +B,
s t=0
t=0 ’
Z = = 25~ BZ =) fB = -
7 + s z 225

. o *;%
(’U (t)= 5 - 2254 e > \/‘]
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7.82 Given the circuit and the initial conditions from
Problem 7.81, determine the current i, () that is flowing
through the inductor.

SOLUTION:
E=los L= 4 ¢=o0.00F

i -+ L O ‘
\,wgr vet) Ve (67)= 5V 1 1eT) s 24

-5t .
T A VY= Se —225te oy

’L‘ - b
.

o jb\’éﬁi’\%/ﬁﬂ» bk s ffcug‘tabt: 65~ T as ©

- st -
L~L§€e~§{*22§%e <+dbtr Qe + Heste ST A
A

-\t

. -sT
IQL/%); ze +/l.2Cte A

I
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g —
Figure P7.83
SOLUTION:
f__,,’;;,?_f'-' N, (o7 )= 5V I, (o) o
,é:_i’:' dU:C 4 ] LVZ¥]E __,_O-a-:x) SZ‘+ 30268 +28= 0O

dt? po oAt Le
okl fregumins 5,2 T SLESELLIC 1l = 0
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o = @ ’[A\ Corz Y & A«L%{\\,w’tr}
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“TLLo’)“vO';’l,}g) + ¢ de
2 l¢=p 2t

| %\M A, = —2.43 V
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N o= e [?mwt»«» 263 St |
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>

7.84 Find v(r) for ¢

0 in the circuit in Fig, P7.84 if

1 k()

100 mH
YAVAYE T

S
&

bott)

"‘

1 uF == v

Figure P7.84

- SOLUTION:

[{ .

L
MZ

t=o" -

A R R
L+Z&+ }ZLZ._
ALt

hW&W’J jc(ﬂg,wm»a’«& s

, - 1z71t
ZL é'f'\: K, 6

T l6)=0 = Itk

12 = Ri(ot) + ) dy )
pf/{“{«t:of‘

Ve lo® =V (o) =0V

Ve Lt) = ~‘5 gth At

K’g = 2V

Ve =0

“)’Iéze

+ U (e*) = RK +R K, - LW K, ~ LTy L, +1 (o™)

= K[ 15.5 mA )5-;?-1‘5.5"'1;4/:\

Ky = Vetsh=0=-K v TY¥

(n, %

-5t

Ve )= 17.5e

-0;t
|z

U\‘: 27
— |3.75€ \%
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7.85 Find v,(r) for r > 0 in the circuit in Fig. P7.85 and plot
| the response including the time interval just prior to
closing the switch. PSV

20 f=0
AN

O——g
1ZV<£>» | 1H§

2.
? 100 2 0,(7)

#

Figure P7.85

SOLUTION:  t=0= 4, (o) = J2V L teMV =0 =0y 1o7)
. |
t>o 4 Mo ..L.} 0 ST 405 + doo =
(Ol P oy G0 + 26 = ©0 = o
N ol dk (\7«&’/ Le ° =

XWAP ]AY-éﬂA,u/vb(./g,"' S

V= BT B e M

L T Tlo /g

Vo ( 0" “’/\\L(o+) = \2¥= %‘

"tLLDﬂ;O =

12
t-ot [

Vs (6™ + C J\TD}
3 dr

%Z = - z24s\V

hgtw>«rze’“£»zqote““*vz

L c(-zox%, + BL]
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7.86 Find v,(1) forr > 0 in the circuit in Fig. P7.86 and plot
the response including the time interval just prior to
closing the switch.

" 1.
80 g t=0 5 H
AR ”"Z"" o i Z”’*""“‘
?Z» o » ! __21_5_ F Z, KL)‘ -+
2 Z p: ‘
15 ACT)IS 40 i%gx 6.0.%2“3 10 :;,i?;o([)
Figure P7.86
SOLUTION:
!
- Voer Iy b, oAy fpe b /()
¥ A A (s = 4 5

= BT Ve

(4 %vc” VL e . -
W [~ 1207+ L=l =l =04

Ll = + . V= oV
2V e Lllq Vp 66) Velod= 0
- 2= Pty
tj‘f-' ) d(’s.. + E d_’_‘l— 4 _L {L =0 = SZ‘*.E.S"’—L —_—
Jr L dk e L LebLy+ly
. ) -ttt ,IOt
S‘,L= —lo (/s QLL{%:SIC -1‘52195
. . . —Jol
ZLZO".): ZL[Q’)z O = ]3’ =) L(,Ll‘f)v 82%6 ‘
,\)C (0*)20_'- . - T?[:L(O*)“l—@-/ = Z-(O'LBZ
it =
82_" ..2_. = 3
L
—lo ¢

/L‘L l{\):‘— Z"Z‘t’,

Vo= Ryl () Vo [$)= §te OtV
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7.87 In the circuit shown in Fig. P7.87, switch action occurs
at t = 0. Determine the voltage v,(r), t > 0.

~ +
v, 1
8 Q) 30 4
SV % /A E(
Ea -
,Z\ UcL‘;Fi J}
A %
Q
o1
¢ —H
-2
+Y1ov ¥ Lt
e
Figure P7.87
SOLUTION: t=o CL(D') = I?“/]?q = [.5A V, (o=)= bV
T 20 = L [t B ) +Ldi 4 .l 48
_— & f =L 2&{: = ijz’ * Z épé{—* +LC (&
7. -2 = -0
STHes+iP=o0 = SI)L2 Z—‘{ =—U32
N -/(77t »sz .
LWt = Kl E *"’Zz,é’ 7, {oN) = )5 = ,(/ + s
b=V, 10" t By l, to?) + L%L/i" =0+ B(15) - LKT -LYy,0,
=0

el

. -2t ~¥
2 4)\/;“/ ’ V, = BY rvof4.5dz~3€ ‘v
1= 4.5 o = =3
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7.88 Find v,(r) forr > 0 in the circuit in Fig. P7.88 and plot
the response including the time interval just prior to
moving the switch.

10 =0
4@%3‘3 O
2o
Q . +
’ qgﬁ\ ;g%» . :} 0.25 F M%
@’)M ¢, $20 60 Spy 1H - == 20 = (1)
oF
Figure P7.88
SOLUTION:

Lt l - 4v
Noe = 3 \2,\.\,QZAYJQ3

U= B/ [Rp3 2§ = 250

.
Ve du" + d’U‘) 3 g:ﬁ EWG)

-ttt 2zt
s?+ 45 +4=0 = 5, =-2 rl5 Vo )= B e  +B,te

,\YD (_D’J‘) ':’\)( (™) = A B\

2-dp o= Bl o] 2B enc4 s, o 0=4d)
/
A e K

SRR -,
Ifuo = —z2e Pite " ﬂ
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7.89 The switch in the circuit in Fig. P7.89 has been closed

for a long time and is opened at + = 0. Find i(¢) for
>0 PSV

12V
4 Q) /ﬁ\ 20
'S e — + AAS -
&y l S 2% i(t)
§: _“-_f
i@g 2 H 1TF A= ’Uc,(aﬂ
A LD ,
(j_’)*izv
2%
& @%&@
4 ()
Figure P7.889
SOLUTION:  4=p=.  /, /o) —12 — —34 Ve toD) = 24V
z21
‘(i?_p:
= * “Lf At + LA ' A '
2= (Bi+2t) 2 ()4 /L + Dot = E”ﬂ‘*cy‘ tﬁdﬂhbg%
L K \ _ " - - ’ - ~0.{/0 = "‘07
S +Z.S+B,,o = s+ 55+ 6,5 =0 S,. 2-4-8‘33_5’1
: - e
’LLH:I(‘g ‘ + K e =t

Z‘lo—r) :‘L(b"’) =3 = k;—)’}('z_,

'”C(Oﬂa 12 - Bliof -L g_g = }2"'3/:-1’—/-/(/7; + L7, =2¢
. 0(/‘/{'904‘

(ﬁldﬂ/»)

~ ] - oot ~ 43T
Y= —J.1a A V)= =119 e A

~ L&l e
Kp=-l.g1A
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7.90 The switch in the circuit in Fig. P7.90 has been closed

for a long time and is opened at + = 0. Solve for i(¢) for
r > 0.

50

: \ =0 10 Q
A O Y, e Gy VAA
A 2z

150 <la

%ffé

: ey
(;D 50 V i(

-
1i(H)  05F Z=
5 - ,
2 H§
l
Figure P7.90
SOLUT'ON jjg"‘.‘ éyfo"‘ = 50 = 2. sH ,‘/C‘ (‘D‘>: (ZO") g::. 325—\/
- 721'1‘_122
>0 Ldi . REer) + L (it =o P=FB +ls=25
At 2
. 1—)(, éf) = -“,éL /M
S+ Bs+r L o5 = S rl1z285¢/
L . lc
. ~7t V>
s, , = J® 0B =T 1th)=4e rhe
’ ~12. 4z =ay7 4
7(ot)= £ +ky = 2.5 U loP)= 375 = Rilot)+ L ;éfﬁ/fco
kgq'd& = R(25)-Lu 4, LTk,
i, = 1.5 Ky = |

Uy= 12.Y2

i B S ¢ 07=0-Of(
LTH): e " s o) 1
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7.97 The switch in the circuit in Fig. P7.91 has been closed
for a long time and is opened at ¢ = 0. Solve for i(¢) for

t > 0.
4 Q) 1H
VWW—— ®
o (1) J
| 2, % 20
12\/ ? ) < 05F
Q . _
=0
| 2
Figure P7.91
SOLUTION: (oo /(o™= 1o _ 24 U oM s LM Ry = 4V
ﬂ/‘l’Z&
Z=co? 12+ L AL + BL A S 4% N _
k/é&é /1*6/ ELTL+ @?+Z’0
SZ+ds 4l =0 Si,e T “058(0:’[”%
l 34l =_u;
. -9 -~ .
1) =K e +4e 200) =2 = & 45

V, (ot =12 - B Ulom) — | dl

| = 12=F2 0k T8 =1
A+ *{-:@

Livk,=2 ¢ TK+GEL=0 = k=244 tb=-o0 44

- =0t -zt _
ViD= sdite | _pad e A T =0580¢
T, = 3.4l
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7.92 The switch in the circuit in Fig. P7.92 has been closed
for a long time and is opened at = 0. Find i(r) for
r > 0.

10 05H

'l

i(1) % i
(i‘) v | K o IR 2F
50 %r@

Figure P7.92
SOLUTION: £op-:  dvods 12 _ L0 wied:2 B _ oy
121+QZ/ ’ 21""‘2'2_
f:o%: (2= Ldi/at +r | +~ZLﬂM=> SZA*%S*;’C:o
: - RS
sl 5 = -1/ L) = B, e 'i—'}' BZ'{'E’,
J
7-(01"):— 2 A= ’51 (2= /) i.l_:/ + B [(é"‘) +, (O.,_\
| At k=

(2=1B, +]B,+RB, +io ©B,=2

- — -
[7/%5; 2e +lte 7':[
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7.93 The switch in the circuit in Fig. P7.93 has been closed
for a long time and is opened at ¢+ = 0. Find i(¢) for

r> 0.
3
6 40
- K = A
A
Uc :%@ .
B S40 L i)

av<§) e

[NE W
S w|n
I

Figure P7.93
SOLUTION: £=0-+ Jrom) s z2b | 38 2. (0)= 6= () By = 18V
o ' PL,-HZZ
— g 2. ' ' 7 -2
Ji;}i S +EZ:~’:S+E/Z:0—;S+QS+8 5/12: Z”+

- -2t - ¥ .
1) s K p Fk e 2o = 3=k 4k,

vrl(ot)= &~ By Ulst) - Ldi = btz Ak L, =S
At TE=ot

. . — 2t — et
27%/4, Ky= b § kKr=32 = [/1(+):~(,e

+3e A
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7.94 The switch in the circuit in Fig. P7.94 has been closed

for a long time and is opened at r = 0. Find i(7) for

1

r > 0.
<9 \ (=0 1z
AAA 00 e
50 : 50
\2,2.;% 50
1)y N
‘*‘) 20V » =< 0.04F
C‘“ | S1H vew [T
10V
Figure P7.94
SOLUTION: ‘=07 L'CO")-” __g_ﬁd _ 3A Y, (07) = Zo- /2/ V(o) =5V
i+, =
£zes o= L% R «%f[ﬂm =1, vty = 1052 "}c‘"*éﬂﬁ
ST+ R sal o =S"los 4+ 25 S, , = -5 rls
L Le ’
. — 51 - .
1) = B e + B, te 7(0N-3- B

=V, lo®) =-S5 = 10 = Kl"!o*)—tﬁl\/,(tlf.%+ = |0 - 30 +LC@E, - L%, 2208, 0

-
)= 30777 Aj
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7.95 The switch in the circuit in Fig. P7.95 has been closed
for a long time and is opened at + = 0. Find i(t) for

r > 0.
60 150
N e ANV
(‘)\rzo
@&

.J(‘-»
12V CD Y=< 0.1 F

(FVWY. g
1.25H
Figure P7.95
SOLUTION: ¢-o- * (o) = 1g/k, = 34 e (o5 —ev =V (o
t=o ‘Z“Qi*‘éyiaﬂc+h.d¥i/&r xzz)‘zﬁg&ﬁ.?_gﬂ_
q* *e/u>g+ﬂz:: S“+bs+B = or=2 T,= 4
it = ke Frne ™ F Von-a =K, +V,

Ot t=0": 1z= E(\K‘—}vkz)%%[“% ~%1 + K +L[—a}q ~t, [ k=12
Omd Ve toNs g[-Kfp- el ]r Kemt 5 455 +2.5k = (9

g ields K1z 42 1k -0 } 1 (D= 4.2e 120 %t ﬂ
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'7.96 Using the PSPICE Schematics editor. draw the circuit in

Fig. P7.96. and use the PROBE utility to plot v-(¢) and
determine the time constants for 0 << ¢ << 1 ms and

I ms <t < oc. Also. find the maximum voltage on the

capacitor.

f=1ms

?{ [
[ =1
s R
T 1kO +
) IR
C == v (1) < 1 C)
0.33 uF 1k
<
2 kQ)
i &

Figure P7.96

50 mA
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7.97 Using the PSPICE Schematics editor, draw the circuit in
Fig. P7.97, and use the PROBE utility to find the
maximum values of v, (), io(z). and ().

(1)

/LN

L
0.5 mH l ,

i)y [=1pus :; ;( 1 ic(h)
R I, C
700 Q) < @) 6 A T o1puF

| | R
< 500 O
' '
Figure P7.97
SOLUTION:

41%\ He PSPIE  symdatioe nes el

VL mgn= 551V Y oma=— 831A  (ach e Great-eat
’ p/w% mfz;/)

')‘,W: b-00 A
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3 Design a parallel RLC circuit with R = 1 k) that has
the characteristic equation

I

s+ 4 X107 +4 X104 =0

SOLUTION:

L S(Z"N-—L-w s + L =
R iL c Ec Lc
E -5

K= 7 sxio78 L= 7.$xlo

L _ L _ 577

28 R
av(iasr(\‘fm«'\ka S/(/Q,Lj F? IJ;,H = E:EO.Q,) C=2.$nF
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7.99 Design a parallel RLC circuit with R
the characteristic equation

s+ 4 X 107s + 3 x 10"

=

I k) that has

SOLUTION:

‘ - SL-F _L_ < Ly . \
% L QT ke Le |
I — 1
-1 LE= 0.33 xi10 7

wk:m_ﬂ} Chnsoac, ] L=/louH — P=75 & Cso.s’*smi

—
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7.100 The curve shown in Fig. P7.100 is used to model the
pressure 1n a vessel located in a chemical plant. We wish
to design a circuit to realize this function so that we can
study various parameters in the vessel, such as volume.

12 e

T T T
%%
%

10 -

T 1%
P,

T 7Y
i
P,

-

VT

Voltage (V)
h
R

T 7 1

T

)

10 20 30 40 50 60
Time (s)

Figure P7.100

SOLUTION: e
V)= I+l e VoY= k=0 UV l==]2=k,
Al
1, = los VitN="T.LV = |2 (/—»5"17 > = T=Jos
IS

+

)j L(="T=10
llvé; ’t;jlwzl}“ :UC{’\B o Qehet | C= /0%/:“7 E'—*—/oak/\m—'!
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7.107 Let us redesign the pulse generator in Example 7.14

such that a voltage with the following characteristics is
“created across a 10-k{) resistor: a peak value of 250V,
a cycle time of 10,000 pulses/second. and a 7} value of
one-half the cycle time.

SOLUTION:

1) = Jok He
K
LL F’MU&C = Jé* = O fms

T/ = Period J’gws

. e ‘
LL = 3T 2

ey

S —

S

Chech- @remo‘zé /?7 T=

‘lUO = \LMK = % (5(’))([(’3‘"\( lD*) = 28D
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7FE-1 In the circuit in Fig. 7PFE-1, the switch, which has
been closed for a long time, opens at + = 0. Find the
value of the capacitor voltage vo(r) att = 2s. €8

A =0
8 k() \\ 6 k()
VA s e G o nn 2@ ey ANV
Vl /’ 23
+
12V (i) | 6 k0 S 7, vo() T 100uF =6k
, B B
o L
Figure 7PFE-1
SOFUTION: P o= o/ (bya) = dhn
oo + v
I EA %Zz Ve i“ VloD= 12a 4V
7[‘ - | Cy r‘RA + E‘
[
t=p*

/Lb”—iﬁﬂ% @2: By +y= (2L T= 125

~t/1.2 S ‘
Vel t) = 4o Vv v (2 = o.7sc,\/J
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7FE-2 In the network in Fig. 7PFE-2, the switch closes at
r=0.Findv,(t) atr = 1s.
12 kQ 4 kQ)
A O SN ® O
? F =0 Ky +
. + % \' )
12v( T 12k0 =g, 100 uF == v,(1)
; ® @ O
Figure 7PFE-2
SOLUTION: Vy ()= )4 +/(L€“f/7l
j;_g: T Ve Lo = 0 = Uy (67) tzot: v, oM\ =0 =" (oH)=Kitly

fﬁw’”i‘ Vo (Y= |7 2 LV = £

IZ‘Y'(ZZW

= Clly Ny P F LRy = owt T o= \s

_t
Vo= b1 -¢ B Lﬁi(l\:i?"lvj
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7FE-3 Assume that the switch in the network in Fig. 7PFE-3
has been closed for some time. At r = 0 the switch
opens. Determine the time required for the capacitor
voltage to decay to one-half of its initially charged

value. ©¥%
\\ 12 k()
{}/ ’*C ;g%%fééf .
12V (ZD ve(f) == 100 pF }z_j% 6 kQ
.
Figure 7PFE-3
SOLUTION: ;-\ e
L=0" AVlo) T 2R | 4y - b
1214% .
1= M toMN = A=l +k, T U= 0= Ik
/C“C“-LZQ %=V'z T= 0.45
- f/DG f//c'b
Ve W= 4 2 v Vit 2 = 4e




