= (150 x 107%)(25)[e "% — 500te*"""] = 3.75¢°°%(1 — 500¢) mV
[b] i(5ms) = 25(0.005)(e*°) = 10.26 mA
v(5ms) = 0.00375(e *°)(1 — 2.5) = —461.73 uV
p(5ms) = vi = (10.26 x 107°)(—461.73 x 107%) = —4.74 uW
[c] delivering 4.74 yW
[d] i(5ms) = 10.26 mA (from part [b])

1 1
w = §L¢2 = 5(150 x 1079)(0.01026)* = 7.9nJ

[e] The energy is a maximum where the current is a maximum:
dig,
EZO when 1—-500t =0 or t=2ms

imax = 25(0.002)e™" = 18.39mA

1
Winax = 5(150 x 107%)(0.01839)? = 25.38nJ

P62 [a] i = 0 t<0
1 = 4tA 0<t<25ms
i = 0.2-4tA 95 <t < 50ms
1 = 0 50ms < t
y
bl v=L% =500 x 1073(4) =2V 0 <¢< 25ms

dt
v="500x10"%(—-4) = -2V 25 <t <50ms

v = 0 t <0

v = 2V 0<t<25ms
v = =2V 25 <t < 50ms
v = 0 50ms < ¢t



E R OO

g

= 0 t<O0

= (41)(2) =8W 0<t<25ms
— (02— 4t)(—2) = 8t — 0.4W 95 < t < 50ms
= 0 50ms < ¢t
= 0 t<0
t t
= (8z) dx = = 4t%] 0 <t<25ms
0 0

t
- / (82 — 0.4) dz + 2.5 x 1073
0.025

t
= 42?2 — 04z +25x%x 1073

0.025

= 42 —0.4t+10x1072J 25 <t < 50ms

= 0 10ms < ¢t



P68 0<¢t<100ms:

103 t 100 —100z |t
= — [ 271007 gy 4+ 0.1 = 40 + 0.1
"5 /0 c v 100 g
= —0.4e7 1% L 0.5 A
ir(0.1) = —0.4¢ 7"+ 0.5=0.5A
t > 100ms :
103 t 67100(170.1) t
= — | —2e710E0Dgr 4 05 = —40————— + 0.5
"LTE Joa € v 100 loa
= 0.4e1000=0-1) L 1 A
v(\."}
2 -
1.5 4
1 4
05
0 t{ms)
§ 1
05 | 50 100 130 200 250
1 4
15 4
2




i(A)
05

03 A

0.1 4

150

200

t(ms)
250



P 6.22 [a] 1530 = 10mH

10+ 10 = 20mH

20(|20 = 10mH
12([24 = 8mH
10 + 8 = 18 mH
189 = 6 mH

Lap =6-+8=14mH

[b] 12+ 18 = 30 uH
30(|20 = 12 uH
12 + 38 = 50 uH
30(|75([50 = 15 pH
15 + 15 = 30 uH
30/|60 = 20 uH

Lo, = 20 + 25 = 45 uH



dlin = 1), diz

P 6.41 = L M=2
0 (] va, = L dt dt
d(is — i1) dis d(iy — is) dis
S PSRV Y b NN ) G S VAN
0=Li—4 ar a Ty

Collecting coefficients of [diy/dt] and [dis/dt], the two mesh-current
equations become

diy dis
Vab ng‘l— (M_Ll)ﬂ
and
diq diy
= (M —-L{)— L Lo —2M)—
( 1) 7t + (L1 + Lo )dt

Solving for [diy/dt] gives
diy  Ly+Ly—2M
dt —  LyL, — M?

from which we have
LiLy — M? diy
Vah = —
PN+ Ly —2M ) \ at
Lyl - M?
- Ly+ L, —2M

Vab

Lab

[b] If the magnetic polarity of coil 2 is reversed, the sign of M reverses,
therefore

_ LiLy— M?

L+ Ly +2M

ab



200 sof) 30
Wy A, W
% i
=}
z z
SOV s 750 \I/ 600} 1562
g0y
o080,
7720+ (75|50) 50
50
0(07) = 1) =04A =4,(0F
©07) = 5 o(07)
For t>0
W .
30 —1la
é\/ 260} 2150
20mH _
id0 )
10
iy
Bo(t) = io(0%)e™TA, >0
L 0.02 1
= 5 = T anE = 1-Sdms; — =750
TTRT 36015 ms; 2
io(t) = 0.4e” A, t>0
di,
[b] v = Ld—lt — 0.02(=T750)(0.4¢~ ) = —Ge 0y
60"15 o 12<_6€—750t) — —4.86_750tv ¢ Z 0+

Y= 3605 T 15



P74 t<O0:

1303 120 60]
A A W ———
ig
aov(® 2300}
iy
90
iy = —3A
13 + 12 + 6/[30
30
(07)=—(3) =25A
(07) = 3:(3)
t>0
1200 J6mH
A - T L
280 300 VaERD)

R.=6+30[(8+12) =6+ 12 = 180



L 36 x 1073
T=—=—""6©Z— =2ms;

R 13 = 500

3

i = 2.5e7°00 A

Vo = 6ip = 1575Vt >0F



P79 [a] Fort =0 the circuit is:
Ay Ay
506} T 20010)
+

\\, v (07},
. D_]I L 1

1an

i,(07) =0 since the switch is open

25

v,(07) =0 since the inductor behaves like a short circuit

25V

L

[b] For ¢t =07 the circuit is:

ig
iy iy
50() 2000 4+
25v v,(07) (1) 100ma
i0+)

iL(0+) = ’LL(O_) = 100 mA
25

ix = 7o = 0.5 = 500mA
io(0%) = iy — i, (0%) = 500 — 100 = 400 mA
200i,(07) +or(0Y) =0 .. w(07) = —200ir,(07) = —20V
[c] Ast — oo the circuit is:

500 o J|r if =)

25V \\/ v )
icg-x-]l
. 1



25

,(00) = = = 500mA
L 005
d - — — 2
[d] 7 2= 200 =0.25ms

ir(t) =0+ (0.1 — 0)6*4000'5 — .1 4000t A
[e] io(t) =iy — i, = 0.5 — 0.1 400 A

[f] vi(t) = L‘Z—L = 0.05(—4000)(0.1)e 400" =

_20674000t \Y



P 714

t<0

60V

124

iL(O_) = iL(0+) =12A

t>0

v, \l/ 20mH
2.5y

Find Thévenin resistance seen by inductor:

.T +
Vr

2.5vT

. vT 1

1T = 2.5UT; -— = RTh =— =040
1T 2.5

L 20x1073
T Z =T =50ms 17 =20



0.40 % 20mH

io = 12e 720 A, t>0

diy
v, = Lé = (20 x 1073)(—240e2%) = —4.8¢ 201y, ¢ > ot



P7.17 [a] t>0:
60

oq = 1.2 — =5H
Leq 5+16
+
/I\§5H ¥, £7.5k0
iL -

ir(t) = iL(0)e”/TmA; ir(0) = 2A; =

in(t) =2 A >0
vr(t) = Rip(t) = (7500)(2e %) = 15,000e %% V| t>0"

N
0y = —3.75% — 11,2500 10y >0t

— t
[b] i, = ?1/ 11,2506 1% dg + 0 = 1.25e 179 — 1.25 A
0



P 7.35 [a] For ¢t <0, calculate the Thévenin equivalent for the circuit to the left and
right of the 200 mH inductor. We get
25k 200mH 30k

Ay iy
1
250V gmv

30 — 250
0y — 30— 250
107) = 351 30k

i(07) = i(0%) = —4mA

= —4mA

[b] For t > 0, the circuit reduces to
200mH 30

Aty
i
30v

Therefore i(oc0) = 30/30,000 = 1 mA

L 200 x 10-%
_ L XY 667
el 7= % = 30000 1

[d] i(t) = i(00) + [i(0") — i(o0)]e™*/"
= 0.001 + [—0.004 — 0.001]e~ 1200008 = 1 — 5150000 A ¢ >




P 737 [a] t<0

anﬁl
240\!(5

+
UU§ZDQ

i (07




KVL equation at the top node:
Yo =240 U Vo _
60 20 5

Multiply by 60 and solve:
240 = (3 + 1+ 12)vy; v, =15V

i0(07) = % —15/5=3A

+

225v () vz 200 10mH

— i

Use voltage division to find the Thévenin voltage:
20
Vn = v, = ——(225) = 180V
™ =0 = o5 (22)
Remove the voltage source and make series and parallel combinations of
resistors to find the equivalent resistance:
Rrn=5+4+20[5=54+4=9Q

The simplified circuit is:

9l2
Ay

180V 10mH

)

[u]

L 10x1073 11 1 900
= —n— — . ms: —_ =
T R 9 > T
190
io(00) = — =20A
9
o = i6(00) + [io(0T) — ig(c0)]e™t"
=20 + (3 —20)e 2% =20 — 17790t A t>0
di,
bl v, = 5i,+L—2
[b] v 1o + o

— 5(20 — 177%00%) 1 0.01(—900)(17¢%90%)
= 100 — 85900 | 153900t
Vo = 100 + 68e790V t>0t



P 746 Fort <O, i45mmu(0) = 80V /2000 = 40 mA
For t > 0, after making a Thévenin equivalent of the circuit to the right of the

inductors we have

- Ay
1e—— 1.2kQ
+

v, g
45mH

lrﬂlUmf"—\ D6UV

E 15mH

Vs s\ -
1= —l—([o—%)et/T

R
R 1200
—=—-—=———=20,000
T L 60x1073 ’
I, = 40mA; If:E:ﬂ:&)mA
R 1200

i =0.054 (0.04 — 0.05)e” 2% = 50 — 102" mA, >0

i
v, = 0.0450l—jf = 0.045(—0.01)(—20,000e2%-000F) = g¢=—20-000t t>0"





