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7.1 Use the differential equation approach to find v,(¢) for
t > 0 in 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 ve(1) for
1 > 0 in the circuit in Fig. P7.2 and plot the response
including the time interval just prior to closing the switch.
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7.5 Use the differential equation approach to find vo(t) for
t = 0 in the circuit in Fig. P7.5 and plot the response
including the time interval just prior to opening the
switch. &%
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7.7 Use the differential equation approach to find i,(¢) for
t = 0 in the circuit in Fig. P7.7 and plot the response
including the time interval just prior to closing the switch.
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7.10 Use the differential equation approach to find i,(7) for
t = 0 in the circunt in Fig. P7.10 and plot the response

including the time interval just prior to opening the
switch. €5
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7.28 Use the step-by-step technique to find i,(7) for7 > 0 in
the network in Fig. P7.28. &5
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7.29 Use the step-by-step method to find v,(7) forr = 0 in
the network in Fig. P7.29,

12 mA C‘D % g 6 k() == 6 kQ é V(1)

Figure P7.29

SOLUTION: v: 41~ Kk, 41y ¢ - T/T

___ i Y, (&)= 12X (EE{ - ALY
f?_M "‘IJ Ly f_1+ﬁ|_1
il n
U (oM = 3b= kgt
JEMACB ) ;w ® "’n{ﬂ*}
. + U, (V=0 = K
4".1.. Lo} '1}.5 {Pl}
' 21% 5

-':1 = '_-'E -_—d,k,"'L Tf &
2 X =R Ry o.es

—

>
~~uﬂ (4)* 3ha” O




Js) 4 ye sl Hlae Canne ) odd o Jilise 40 gad

7.30 Use the step-by-step method to find i,(¢) forr > 0 in

the circuit in Fig. P7.30.
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7.31 Find v,(r) fort > 0 in the network in Fig. P7.30 using
the step-by-step technique.
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7.33 Find v,(t) fort > 0 in the network in Fig. P7.33 using
the step-by-step method. €8
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7.34 Find v,(1) fort > 0 in the circuit in Fig. P7.34 using
the step-by-siep method. PSV
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7.37 Find i,(t) forr > 0 in the network in Fig. P7.37 using

the step-by-step method. ©F%
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7.38 Use the step-by-step technique to find i,(¢) forz = 0 in
the network in Fig. P7.38.
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7.19 In the network in Fig. 7.19. find i (1) for r > 0 using
the differential equation approach, €%
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7.20 Use the differential equation approach to find i(t) 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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7.22 Use the differential equation approach to find i,(¢) for
t = 0 in the circuit in Fig. P7.22 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
¢ = 0 in the circuit in Fig. P7.25 and plot the response
including the time interval just prior to opening the switch.
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Figure P7.25
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7.39 Use the step-by-step method to find i,(r) forr > 0 in
the circuit in Fig. P7.39,
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7.47 Find i,(r) for r = 0 in the network in Fig. P7.41 using
the step-by-step method. © %
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Figure P7.41
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7.42 Find v,(r) forr > 0 in the network in Fig. P7.42 using
the step-by-step method.
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7.43 Use the step-by-step method to find v,(r) fort > 0 in
the network in Fig. P7.43. PSV
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7.48 Find v,(r) for r > 0 in the network in Fig. P7.48 using
the step-by-step technique.

Figure P7.48
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7.49 Use the step-by-step method to find v,(¢) forr > 0 in
the circuit in Fig. P7.49,
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Figure P7.49
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7.59 Find i (r) for 1 > 0 in the circuit in Fig. P7.59 using the

c

step-by-step method.  ©F

N& Jv& i
12 k() I 6 k()
B, < 4kQ ¢, 7T~ 100 pF
=1
3 kil ol1) s Y
L ﬂ;_v" JA"A"4 " It "1
3 = 3 kO 300 uF
_ + )12V == 100 uF
¥=9 C‘) & g
- —
Figure P7.59
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7.60 Find v,(r) for r = 0 in the network in Fig. P7.60 using
the step-by-step method.
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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,(t) forr = 0.

Ve Ay
FI T-” - Le
M 4 'IE "'_
21} 2F
i1) t) Eﬂghp"- zn{f’-“; 2y
V(1)
o
(&)
i(r) () t
&
0 4.5 t (s)
(b)
Figure P7.62

SOLUTION:

Sinw 1) i 4 '/""‘ f<o, W!‘-‘ﬁd"}" hag  aeeonnloteed ne dfs Capam e
1..._..,.1 o Pl . 3
o A ezt be @ Ve 4l Eyeige e
g 5 e A
k. . & o ['i'-f--'l :E:*'ET.F o
LI._-.=—E:. ﬂJL:’c:' 1 LI{I = ..—l Ea = 5""7 k' ‘k?'
Rz+ty
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t=e 1, -cnp iz lon i Vo {, Br= zv=ty
1+ -3a Ep: —tzy
T- Cﬂ‘ﬁ—_ ¢ (tere) = ¥s
iy
T, tths b-3e A
-ty st = 4535
Ve td)s j2 122 v
. ....1."31""
t-%5s V. (d5)= SV lo = Kyvk, & f-‘r?‘r’.r.r
t'> L-¢85
1, = fle | .29=ksdi,
£, rils
= k, - 12494
tl?_.! c hal = £ [-#l.'*""—lr EH
: - th
Tolf)e 1276 A ? > 4535
""fnrhul-f AN
- bk
L -3¢ A o=T2dsy
1.{. L) = ,;'fi#.f]./?
|.2%7& 4 > Y5y
—_— _____—‘_]
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7.63 Determine the equation for the voltage v,(¢) for: > 0,
in Fig. P7.63a when subjected to the input pulse shown
in Fig. P7.63b.

3 kil 2 ki
VN - VIV e O
& 2 +
(1) Cj') 6 kel %Il;, 200 uF 7= voll)
| ! o
(a)
v(t) (A) 1
12
o 1 [(s)
(b)
Figure P7.63

SOLUTION:
i =" 'Uﬂ = 0
(=0’
= "-n#gﬁ
E 3
A, ATI t =y

r
™

N -
U= K+ e

It
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t=p"

o (szj Ea _I__*r .
- C Vg = 4, (0712 OV = Exp
el :

t=ad: Yy V= K,

l T s (_"'!' = ¥s
—zxt
W Lttis 31-%e v ==k 4
-
}{rr t=ls, Vo = K3yl & - 7'zt
fi;f_;l', VYo = -1V
Rt =" Uy s SV gty
M_‘:‘EJ ﬂﬂ:r_,_—,k’ = E_F._.j_—”v
-1.25t
j-te v O=te |
U, =
- fzsit—)
F.M e v t=i
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7.64 Find the output voltage v,(7) in the network in
Fig. P7.64 if the input voltage is
vi(1) = S(u(t) — u(t — 0.05)) V.

I{
2
IC O
1 uF T
7. +
v; (1) C_ 100 k() v, (1)
s O
Figure P7.64
SOLUTION:
a Vo ) b o=tesoms U, hekpe
3 j""‘ 1 2 50 ma Vo= ks rE.f::_tJt
?‘tfj—} 't:'ﬂ_ "'U.a‘r(} y"'l";_:{:..‘v
O Joows
-1—D+ Vero P VoY= S5=rk,
F Peo Vo=0 =k, =0 kv
—fat
2+ e R= oy 5 Ulh=se"' b £ t= soms
at f'_? S:i.;h:- Ay = 303V F Ve .57V
b= Dest Aoz ATV 4 Uos Uo-Ug= —197V = Kty
t__ 'Lr; T E‘!‘ =) Vo Y = [ b {‘_"._';ﬂﬂt_.-af‘ W f_-" Ty

T = Doy

A
5:'_’_”{- V b2t =cims
‘Uﬂz —mi’f’*ﬂ‘ﬂ
L*f-'ﬁ'f v
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7.65 The voltage v(r) 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 enerey is stored in
the inductor at r = 3 s7, (b) how much power is supplied
by the source at 1 = 47, (c) what is i(r = 6 s)?, and (d)
how much power is absorbed by the inductor at r = 3 s?

i(r)
- -
~ b
v() C_) 2H g (1) $20
.
(1)
'3
10V
5
2]t
Figure P7.65
SOLUTION:
&) k=L Ll-_l :'L(fhiafmﬂrifum

—
3

7 = A8 - e = | W . :

G (3) = z_f"i_, 3"5/3 = FA ] h3)=251J ]
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B petih= AR i vt [ s Ve 4]

[-L (4) = ':?.r:v!ﬂ#; 51 |: ﬁtl:' OA

Ps @)= T @ /e« 100y ( Pr LR = Sow l

Q) 1= L+ Vi Ve =n
4

‘ g
ARTIE tj;?.r'rﬂaﬂ* 5] - stl’= s

I‘I'EH—_--S‘A

c” Fl- = ALt 1 e 1 {zy= 5A T Es)=~iaV

( P (%)« 50w a‘unf"heé»!
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7.66 In the circuit in Fig. P7.66. vg(t) = 100 " V for

t < 0. Find vg(r) forr > 0.

[=0
—_0 -
=
Ca
f 3[25 0 100 ) E-rw(r} L
- flL (1)
. 2
Figure P7.66
SOLUTION;
L=e e Iziesy  ie)s - Vpted A
1
(RS

El"ﬂ‘l
T = o .f,i=p_- L =) 1"—;_— o v
I_ "Tz'_'- l_L_-_.Eljt '—LS
(7743 7
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7.67 Given that vg,(0—) = =10 V and v,(0—~) = 20 V in the

circuit in Fig. P7.67. find i( 0+).

40 " t=0
:M'I'r D—I—
+ i(1)
veylt) == 2F 4F == vea(1)
< -3

Figure P7.67

fU;_J f Uy cannek {_er.g: ih.'e.‘{uw}amqﬂa_

e Clet?

; . .

] Fe I Tles —lo-23 . -75A
—bV C*_L) ) zov oq

[__J_{_{-J.-'-j Fg— 7_@
P
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7.68 The switch in the circuit in Fig. P7.68 is closed at r = 0.
If i;)(0—) = 2 A. determine i,( 0+ ). v,(0+), and

i(r = o0).
e =0
(1) X
—a- . 0—-—-—-—

- .!"'_'r{'.f)
L E2H  og(t) Sa0 L, I3H
-
Figure P7.68
SOLUTION:
Lze” (o) 2a lyie™)n 2A

t=p" L leN= i le) = 2A (2 t01) = 0, e7 1= oA

Yy to*)a -1, fot) (4)« -BV

t=o0 &l Vi) 7 (it) 3D
[-u,,« tey= -V

_ ‘."I ()=
1 z fﬂ'".j = OR

11, (a=) = DA
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7.69 In the network in Fig. P7.69 find i(7) forr = 0. If
Uei(0—) = =10 V, calculate v, (0-).

: vy (1)
i(1) + C” -
i I\
03F +
vt (£) 10eu(r) v 0.6 F == vea(1)
Figure P7.69
SOLUTION: — I
t-_
e
T welo) = U o) = ey
T =6 t (R
-5 C st oaF
foe” "V ._i])—‘-J-'m Ervey
L 4] = a l{_“iﬂ'—
ey M

ia 'd._ll'r-; FDELt\J"fl'ﬂP_.% t7eao
l\\ el

L >~ . I‘iitfhzﬂﬂ—me.'”;q tzo
o

Vo ie )= oy
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7.71 Given thati(r) = 1333¢™ — 833" Aforr > 0in
the network in Fig. P7.71, find the following: (a) v-(0),
(b) ve(r = 1 ), and (c) the capacitance C.

: vl
i(r) + (;} h i
C
V5 06) C‘D a0¢~u(r) v é 210
Figure P7.71

SOLUTION:

8] U o= Ugte )= oy = UV, 0e) [ 'u.;m‘hﬁ"l

b) 1J¢bl-‘!:é.ft'stf + K

= &
= _é [m_&ae 72 - [3.33 = tjn-c

Vete)a o v L [ 3.93] +k = k--3.354

Neeel. €.
&) Trzse[t]=0c a[caI5F]
Badk oy L)
k=-io U LF)= 5:-.5‘%-‘:‘0;1:-:&

v, L) = :r.m;.l
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7.72 Given thati(r) = 2.5 + 1.5¢™" A for t = 0 in the cir-
cuit in Fig. P7.72, find R,, R,, and L.

— A
R;
Cj) 20V L
Figure P7.72
SOLUTION: _ ;'; - tir
Je 0= .S HLse Sk ke

Kl I L.!'m\)l - l_Z-b_ == E—.‘i'iz_: 8-_.“.
E}_-_- S

itk = 4wl =g (oM- Lito)= 22
L

A g -E"

4 il

L=2Y
Fi=3L
]Ez ~“—de!_.
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