2.41 Find V| in the network in Fig, P2.41.

(IR
\
o
a
<
—
.h}}_‘ﬂ

Figure P2.41

a 2.42 Find the power supplied by each source, including the
dependent source, in Fig. P2.42.

3 mA
10 k2 5k

AM—e -

15V Vy <i>3 Vi

AAA A b
VWA WA .-

3 k() 1 kf)

Figure P2.42

2.43 Find the power absorbed by the dependent voltage
source in the circuit in Fig. P2.43.

20 VCi)

2.45 The 100-V source in the circuit in Fig. P2.45 is
supplying 200 W. Solve for V.

30 O 50 50
1oov (* V,
AN AAA
20 (1 40 O
Figure P2.45

2.46 Find the value of V; in Fig. P2.46 such that V, = 0.
20 ()

Figure P2.46
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i > Elreuit in kig g1t g S ce e . - . .
5:91 Find l e ”.‘L circuitin Fig. P5.91 using source 5924 Find V, in the network in Fig. P5.94 using source
transformation.

exchange.
6 k2 3 ki . 3 k() 6 ki
12V ek :
S4k :
[ 12v(+) ekn3  2xka3 Vp, 32k b )amA
36 k(} d) 2 mA 3 k() 3?3 kQ I VIV
2 k)
: N
T)ev - 2k03 t)zma (3)12v 22k
(2]
| 1 ki)
Figure P5.91 Figure Ps5.94
0 5.92 Use source exchange to find /, in the network in
Fig. P5.92.
6V
oy o
.07
20 mA dD 6 k() 5.95 Use source exchange to find /, in the circuit in Fig. P5.95. .
AA——4 2k _ A BV
3 k) | ' e
5_ 4 kO 1k0;§ 2 mA ]} 12m LA 21k > 2 k)
. o ,
ev( ‘_
{ A
6 k2
: ._} ]

Figure P5.95
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0719 Find i,(1) for 1 IR Cieuinn Hig, P7.gR)

.’ 732 Use the step-by-step method to find v,(r) fort > 0in 6
e e sdiodl the network in Fig, P7,32.
1
3 H
Yy
2 ki) t=0
O'“‘ *‘*ﬁ’\/\/“——o —%——O——w———dh—'—-——“ﬂ-@
| \ 40 +
$2kﬂ S 2 kf) == 100 uF
P
<
oll) 203
) 4
Figure P7.28 (i) 12V 203 v,(1)
7.29 Find i(t) for 1 = 0 in the circuit in Fig. P7.29,
o 4 k0 12V
VWA
4 =G
A Figure P7.32

7-33 Find v,(r) fort > 0 in the network in Fig. P7.33 using
the step-by-step method.

Figure P7.29 2k 280 IS

730 Find i,(r) for r > 0 in the network in Fig. P7.30. ' 7 i
50 uF | - ol

i




" Find i,(1) for t = O in the network in Fig. P7.58.
g7

>;1kn §>4kn
150 pF &
3kﬂ$ i i‘ i NI=
ev 2 k0
io(t)

Figure P7.58

7.59 Find v,(t) forz = 0 in the circuit in Fig. P7.59 using
a the step-by-step method.

50
'w‘
50 20 O
T t=0
05F
SAC) ot |
- ve(t) +
100 100
50
e
Figure P7.59

’?-‘B Find i(z) for r > Omtheclrculthlg P7.60 using
the step-by-step method.
6 )

7-62 Find v,(1) for t > 0 in the circuit in Fig. P7.62.

=0

4 mA
‘0
+
1k v,(0)
-0

Figure P7.62

7-63 Find i(1) for t > 0 in the network in Fig. P7.63.

)

12 v(j)

HEN R ' : K




. = ne° : 2 circunt
845 IV, = 4/07V  find I in Fig. P8.45. By TEL, = &/[0E Adnrthe clreult

g 20
it
10
-V, o+
20 ' |
10
f;‘m I S10 : E
"
Figure P8.45 3 Figure P8.49

8.50 If I, = 4 /0° A in the network in Fig. P8.50, find | 6
- /

8.46 Find V; in the network in Fig. P8.46,if V, = 4 /0° V.

10
= AL

8.51 Using nodal analysis, find I, in the circuit in Fig. P8.51.







B e T T e

4 12.52 The source in the ne in Fi
g network in Fig, p12.57 i is(t) = cos 1000 + 1500t A. R
| : cos tA.R = 2000

and € = 500 wF, 1f
0] L@y = 1000 rad/«
UU(!) and dlSCUss the ‘ A ‘IF /5, find £, Q, and the BW. C
€ magnitude of the output voltage at the lwo?:})r:.lltlt?rct:l;i::(:il:t oo

I o

-+

is(f) .
RS C =5 L v,(1)

Figure P12.52

i35 ol crtlenetworkin Fig, P19.53 1R = 1602 = 20 a1 C IR
L] =¥ ) = JU LK, an s = OO0

determine the res re
bWt imp;l()::]?il: frlthﬂnCY @y the O of the network, and the bandwidth of the net-
€5 an R of 10 kQ have on the quantities determined?

O_;

Rg R L = C

o— .
Figure P12.53

é 12.54 Qete:mine lh-e value _of C in the 'network shown in 12.56 Determine the new parameters of the network in
Fig. P12.54 for the circuit to be in resonance. Fig. P12.56 if 0, = 10%0 4.
’ L=1H CE%F
C $60
" R=20

4 cos 2tV (j)

40 E4H o )
Figure P12.56

Figure P12.54
12,55 Determine the equation for the nonzero resonant fre- 327 Eele;r? ;n;t}'mfc ;ew pfr?([;‘;m WRtHEIE Stk S o
quency of the impedance shown in Fig, P12.55. Ll

" L=21H - 1F
o} t — 2 fEiBr L 3
@ O— s I
= L SR P R=-20
o— * o ¢ )

Figure P12.55 Figure P12.57



t}‘é 12.26 Sketch the magnitude characteristic of the Bode plot for 42,30 Determine H(jw) from the magnitude ch
- the Bode plot shown in Fig. P12.30,

ilri[clc[.i‘ i
: . : Ste e
the transfer function ue ol

+6.4( Jw
] e e SU
(Jo + )(-o” + 8jw + 64) 40 dB/dec

12.27 Find H(jw) if its magnitude characteristic is shown in
Fig. P12.27.

HI §

+20 dB/dec

40 dB

Figure P12.30

12.31 The magnitude characteristic of a band-eliminatiqy
filter is shown in Fig. P12.31. Determine H(jw).

B N
—

o

(o+]

(=]

—
NM——.—_—
o

€

—

1h]

o |

=

&b

Figure P12.27

12.28 Determine H(jo) from the magnitude characteristic
shown in Fig. P12.28.

048 ™20 dB/dec .
i +20 dB/dec
| |

10 100 1000 10,000

——
w (rad/s)

R Figure P12.31

: FElECes 12.32 Given the magnitude characteristic in Fig. P12.32,
E i '\ 20 dB/dec fnd Kyl

1

E E E L +20 dB/dec
025 5 ' 098 [0 a81dec 1 —40 dB/dec

50 log ©

Figure P12.28

12.29 Determine H(jw) from the magnitude characteristic of

I
|
|
|
|
|
|
the Bode plot shown in Fig. P12.29. 4 10 20 100 600  (rad/s)

Figure P12.32

12.33 Find H(jw) if its magnitude characteristic is show 11

—20 dB/dec 2
Fig. P12.33.

(e |2H Ly iz = = S IHI)

—20 dB/dec 40dB |

—40 dB/dec

50 log

EFE----=

O

Figure P12.29 B



» switch in the eircuit in Fie p1a <
" The 12. P13.5

o £ " 4 opens ; =
Find i(1) for = 0 using Laplace LERS a2 Of

L B B = B B = s ) b 2 |
transforms, 13.58 Thc switch in the circuit in Fig. P13.58 has been closed
; for a long time and is opened at 1 = 0, Find i(1) for
20 fen % I = 0 using Laplace transforms,
it
é 30 Y 40 12y o0
— —@ WA
12V GD g 1o
= 2()
[=0
&
E 2H 1F ==
Figure P13.54 |
| (D rev
13.55 The switch in the circuit in Fig, P13.55 has been closed
for a long time and is opened at ¢ = (). Find i(r) for
¢ > 0 using Laplace transforms. %
L LRIEY v Figure P13.58
i(r) g
=0 13.59 The switch in the circuit in Fig. P13.59 has been closed
for a long time and is opened at r = 0. Find i(t) for
+> 12V == 2F t = 0 using Laplace transforms.
50 ; =
& 'WA
It 50 50
Figure P13.55

13.56 In the network in Fig. P13.56, the switch opens at 1 = 0.

51
Use Laplace transforms to find i, () for ¢ > 0. 5 20V

i(r)
ci = 0.04 F
1H
30
o —— A
i (f)
1A<D =10

\

oV
1H T~ 05F
< Figure P13.59
Figure P13.56
13.60 In the circuit shown in Fig. P13.60, switch action o
13.57 The switch in the circuit in Fig. P13.57 has been closed occurs at f = 0. Determine the voltage v,(),t > 0
for a long time and is opened at r = 0. Find i(1) for using Laplace transforms.
t > 0, using Laplace transforms.
1F
3 F ﬁ’
e T I
A i
1 =0
40 (1)
2
6V C"‘) 3 T4
t=20
Ci) 12V
24V

Figure P13.57

Figure P13.60



13,28 Given the following functions F(s), find 7).

i s(s +£}
-
(s +4)(s + 8)

®) FC) = (7 85 + 32)

13.29 Given the following functions F(s), find £(1).

b (s + 1)(s + 3)
(@ F(s) (s + 2)(s* + 25 -:2_)
Q= 5 s

o Given the following functions F(s), find f(r).

u 13.3

) F(s) 6s + 12
S)F= : e
: (P a5+ + 45+ 8)
5 B s(s' + 2)
DEELs) = Gk )
13,31 Find the inverse Laplace transform of the following
functions.
e’
(@ F(s) = ==
l pa s
(b) F(s) = s_‘
liss &
F(s) =
g1 ) 5+ 2

913.32 Find f(r) if F(s) is given by the following functions:
2(5 + l)e™

i Ee) = (s + 2)(s + 4)

B 10(s + 2)e ™
G Ry
6 E(s) = i

(s + 4)(s + 8)

13.33 Find the inverse Laplace transform of the following

functions.

(o) F(s) = S D
({5t 2))

(b) F(s) = o108

) = e )

© F(s) = (sit Qs
s (i) (=)
i ~4s

(6)) e St
GH{EG) S 22

13.34 Find f(r) if F(s) is given by the following function:
(=Rl

s(s + 2)(s* + 25 2)
13.35 Find the inverse Laplace transform of the function
10s(s + 2)e™ ™

3 (s + 1)*(s* + 25 + 2)

13.36 Find f(r) if F(s) is given by the expression
S?.e—l.‘
F(s) = — =
(s* + 1)(s E 1LY (S= 28 =—2)
13.37 Solve the following differential equations using Laplace

transforms.
( dx(r) . i :
—— + 4x(1) = ¥ =
a) 0 x(r) = e ¥, x(0)
dx(t)
(b) d + 6x(t) = du(r), x(0) =2
13.38 Solve the following differential equations using Laplace
transforms.
1y(t 2dy(t
NG | 2D | ) = e, 5(0) =5/(0) =0
dt dr
d*y(t 4y(r
; (, ) * e +4y(1) =u(r),y(0) =0,y'(0) =1
dr dt

13.39 Solve the following integrodifferential equation using Laplace

—_—

transforms.
DO | oty + f YA =1 €% H(0)=0, £=0
dt 0
13.40 Use Laplace transforms to find y(7) if
B | 3y + Zf.v(x)dx = u(t). ¥(0)=0, 1>0.

dt

13.41 Use Laplace transforms to solve the following 1ntegro-
differential equation.

¢ ~2=N dx = 4u(t),

13.42 Find f(r) using convolution if F(s) is

K = e 1)+ 2)

13.43 Use convolution if f(1)if
1

(s + 1)(s +2)

F(s) =
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1420 Use superposition to find v, (1), ¢
shown in Fig. P14.20.

= 0, in the n
. elwork ; ik P
14.26 Use Thévenin's theorem to find v,(1),t > 0,in

Fig. P14.26.
o A I =
1H ‘?’?’l I\ T
103 (1) i
2
4u(n v CiB 2u(r) A 10 V(1)
figure P14.20 | \
128 Use superposition to find v,(1), t > 0, in the network Figure P14.26
in Fig. P14.21.
—W———
1 10 1 + 14.27 Use Thévenin’s theorem to find i,(¢). 1 = 0, in
o F Fig. P14.27.
-+
su(f) v C_> 2u(r) A 10 v,(1)
N io(1)
R ¥ T 10 20 2H
Figure P14.21
T 4
= , 4 1F== 10 e 'u(r) A
14.22 Use superposition to find v,(z), 7 > 0, in the network Y
in Fig. P14.22.
—Inang ~ |
1 H I\ &
1F Figure P14.27
103 10
_ Cb ou(r) A 14.28 U_se Thévenin’s theorem to find i,(f), t = 0, in
+ Fig. P14.28.
4u(f) v <I> 20 v,(1)
i . _ym
10 20 2H

14.23 Use source transformation to find v,(1), 1 > 0,1n the i,(1)
circuit in Fig. P14.23.

2 & _11 Figure P14.28
1

u(t) v 2u(r) A 20 v,(1) 14.29 Use Thévenin's theorem to determine i (1), r > 0, in a
the circuit shown in Fig. P14.29.

Figure P14.22 au(r) VC) ,[ = 10 Q e u(n)A

F

2u(r) A
Figure P14.2 e
i o R
14.24 Use source transformation to solve Problem 14.21. | ; "
14.25 Use Thévenin's theorem to find v, (1), 1 > 0,1n '1"0' 0
Fig P14.25. )
210 10

A
||
=
M

2(1
H e ‘u(r) A
%2“(‘” 4)”(“ j i 21 o0
I‘O

Figure P14.29

Figure P14.25



: twork in Fi
14.12 For the network shown in Fig. P14.12, find v,(1),t = 0, 14:15 Given the ne ig. P14.15, find ; (, 1)
. using mesh equations. =)
using lUﬂp L‘klll'dll()ll‘u *
| = t()(t)
| = AR AAA
1 n 1 i 10 20 2H
+F
2 A 4
au(r) v 2u(r) A 10 V(1) au(t) v Ci) F == $1 0 l ey
o
Figure P14.12 Figure P14.15

14.16 Use mesh analysis to find v (1), 1 >

/ 3, find v,(¢), t = 0,
@ / 14.13 For the network shown in Fig. P14.13, find v,(¢), in Fig, P14.16.

using mesh equauom

2 0 R
2u(t) A 10 10 Vo (1)
411(!) v »———|
— i(0)
Figure P14.13 XT <T>

14.14 Use loop equations to find i,(t), t > 0, in the network
shown in Fig. P14.14.

0, n lh& nf‘,l\‘;uri |
|

4u(r) A

U, ( t)

Figure P14.16
2u(t) A
/‘\_ 14.17 Use loop analysis to find v,(¢) for r > 0 ip the nefwork (I
in Fig. P14.17. oy
1
"'—\/\/V‘
(,(1) 4eu(f) A

|—

-
—

%2 Q D e 'u(t) A

Figure P14.14

Figure P14.17
14.18 Use mesh analysis to find v,(z), for > 0 in the network in Fig. P14.18.

+
1.4 V(1)
Figure P14.18
@ 14.19 Use mesh analysis to find v,(z), for # > 0 in the network in Fig. P14.19.
(1)

il a
+

3 o
: o

Figure P14.19




