P 6.3 Note — the initial current should be 1 A.
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P6.4

di
[a] v = LE

% = 18[t(—10e %) 4 1% = 18¢71%(1 — 10¢)

v = (50 x 1075)(18)e~1%(1 — 10t)
=0.9¢7 %1 - 10t)mV, t>0

[b] p=w

v(200ms) = 0.9¢7%(1 — 2) = —121.8 uV

(200 ms) = 18(0.2)e™2 = 487.2mA

p(200ms) = (—121.8 x 107°%)(487.2 x 107%) = —59.34 uW
[c] delivering
[d] w= %L?‘? = 5(50 x 107%)(487.2 x 1073)% = 5.93 uJ

[e] The energy is a maximum where the current is a maximum:

di
—E = 18[(~10)7"* + e7') = 18¢71%(1 — 10¢)
i

ZL_0 when t=0.1s

dt

imax = 18(0.1)e™! = 662.2mA

1 : "
Winax = 5(50 x 107%)(662.2 x 107%)? = 10.96 J
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P6.21 30|20 = 12H
80[|(8 + 12) = 16H
60[|(14 + 16) = 20H
15//(20 + 10) = 20H

Lin=5+10=15H
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P625 -+-= Coq = 2.4 uF
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4 -5t
0™ _ 400

(a
P74 - =R=
74 lal g=R=15
i
[b] 7= F = 200 ms
i :
c] T===200x10"3
[e] T 7 %

L = (200 x 107%)(40) = 8H

[d] w(0) = %L[z’(l))]Q = é(S)(lO)Q =400J

i
o] Wiiiey'= j 4000619 dz = 400 — 4001
0

0.8w(0) = (0.8)(400) = 320J

400 — 400e19 = 320 cooetf=5

Solving, t = 160.9 ms.
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G(0H) == gy
12

éo(OC)Z ?ZGA

ip =2 "A
i,=6—4; =6—2e"A, A 4
[c] 6—2e%=5

1 =24

et =2 C. t=173.3ms
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P79 For t <0t

§265'5

an 1.50 12.450)
A A A
—
: 2
48v(}) J/§ 180 \|/ T8l
20 iZ(D_) iﬂn_) 100
AhA AN,
—48
y=————— = —65A
= 6+ (18]1.5) 7
18
i1(07) = ————(~6.5) = =6 A = iz, (0*
i1(07) = g5 (~65) = —6A=i(0%)
For t>0

—AN, -
12.450Q — 1o

i ) 240 3260
i)

100

AAM
Wy

iL(t) =i, (0M)e ™A,  t>0

L 0.5 1
< I =0.0125s; = =80
R~ 10+ 12.45+ (54]|26) -

ir(t)=—6e"A, t>0

| 5
%(—i;d(t)) = J—/‘l(ae—*‘““) = 4.05e73% V, t>0"

io(t) = =5
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P7.13 t<0

A
LA A

a2 20 d

ir(07) =i (07) =4A

t>0

4v0> v, \I/% 5mH
_ aa

Find Thévenin resistance seen by inductor

i +
v
4vT / T
' 1
i = 4dvp; t_—T:B[h——:O.QSQ
i 4
L 5x 1073
— = 20 1/7 =50
TTRT 02 - i
iC\
—>4A
+
0.25Q% " ESmH
i, = 4e A, t>0
di, == —50t —50t +
Yp'== LE = (5 x 107%)(=200e™") = — "V, t>0
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P721 [a] v,(07) =v(0%) =40V 05(0) = 0
Coq = (1)(4)/5 = 0.8 uF

25k
A
+ g
0.84F T 40V

. . 1
7 = (25 x 10%)(0.8 x 107°%) = 20ms; - =50
o7
5 40 —50t » _—50t +
im0 16 mA, £ >0
"= 25,000 =S =
28k}
Afih-
+ —i 4+ ‘
IWET v, v, THE
1 g ;
n=1 / 1.6 x 1025 dz + 40 = 32¢~ + 8V, ¢ >0
0
1 bl . = - =
o = Wjo 1.6 x 1035 dg + 0= -8 4 8V, >0

[b] w(0) = %(10—6)(40)2 = 800 uJ

1 . ..
[€] Wirapped = 5(10“6)(8)2 + §(4 x 107%)(8)? = 160 uJ.

The energy dissipated by the 25 k2 resistor is equal to the energy dissipated by
the two capacitors; it is easier to calculate the energy dissipated by the
capacitors (final voltage on the equivalent capacitor is zero):

1
Waiss = 5(0.8 x 107°)(40)? = 640 pul.
Check:  Wirapped + Waiss = 160 + 640 = 800 pJ; w(0) = 800 1.
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1.8k(}
P725 [a] t<0: A

LAk

120V(;) vi0) 212kQ 268k

R, = 12k||68 k = 10.2 kQ

10,200

vo(0) = 10.200 + 1800

(—120) = —102V

t>0:

+ +
-102v F(10/3)uF v 2 12k0

7 =[(10/3) x 107°)(12,000) = 40 ms; =25

S

v, = —102e" PV, t>0
2

Yo _ 867 x 10730t W

P= 12000

12x 1073 R
= j 867 x 103" gy
0

= 17.34 x 1073(1 — ¢~%002x107%)y — 7 89 ]

[b] w(0) = G) (%) (102)* x 107 = 17.34 mJ

0.75w(0) = 13 mJ
to ; o .
f 867 x 10359 gy = 13 x 10~3
0

=

1 — e~ — .75 e =4:. so t,=27.73ms

© 2007 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all

copyright laws as they currently exist. No portion of this material may be reproduced, in any form or by any means,
without permission in writing from the publisher.




P7.55 Fort <0, 1(0) = (=3 m)(15k) = —45V

t>0:
- _I_ - A
iy 40kQ

t 20 x10%,

Vrn $ 10kQ 75V

oy

» 10 - —-75
Vin = =20 x 10%4 + —(75) = —20 x 10° (—) 15 =45V
Tl x 10%ia + 50(70) 0 EVETS +15=45

= il e i

40kQ J/

* 20x10%,

Vo £ 10kQ

vp = —20 X 10% + 8 x 10%i7 = —20 x 10%(0.2)ir + 8 x 10% = 4 x 10%ir

By =T — 450

‘Z,I‘

t>0 1RO

-45v ::%uE‘ v, ) a5V

Vo = 45 + (—45 — 45)e Y™
1 i 1
7 = RC = (4000) (1_() x 10 ) = 250 us; -= 4000

v, =45 — 90100y ¢ >
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P7.60 [a] t<0

oy
2.2k i
~ (40} (0.8)
4DVC_) U.Z'LLE‘ T m = 32V
+
0D.8uF T (40)(0.2) _
(0.2+0.8) By
t>0
6.25k0
Ay
%i
+ + o
L 40V v @XM

0.164F

0,(07) = v,(07) =40V
vo(00) = 80V
7 = (0.16 x 107%)(6.25 x 10%) = 1 ms; 1/7 = 1000

v, = 80 — 40e 1000t v t>0

dv,
[b] ¢ =-C d?; = —0.16 x 107°[40,000e 120
= —6.4e7 100 A t> 0"

= t .
[ 01 = 55— [ —6.4x 10771 do 13

= 64 — 32¢71000t v t>0

-

0 oy e
[l v = 5551070

t

/ —6.4 x 10™3~100z g 4 g
0

=16 — 81000ty t>0

(0.8 x 107%)(16)% = 512 uud.

b | =

1 . ;
[€] Wessspan = 5(0.2 x 107%)(64)* +
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P7.63 [a] Fort < 0, calculate the Thévenin equivalent for the circuit to the left and right

of the 400-mH inductor. We get
15k 400mH 5SkQ

_J\N\.—_f\"\f\’\iﬂ_
200v() eov
oy —60—200
Ho) = K5k —13mA

i(07) = 4(0%) = —13mA

[b] Fort > 0, the circuit reduces to
400mH 5kQ

(Oeov

Therefore i(o0) = —60/5,000 = —12mA

e - o L _ 400 10-3
"TRT 5000

[d] i(t) = i(co) + [i(0F) — i(c0)]e™"/"

= 80 us

— _12 4 [_13 oft 12]6—12.5001‘, — _12 o 6—12.50[]1 mA,

t>0
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