31. a. i, =100 mA(l _ e_1ms/20ms) =100 mA(l _ e_llzo)
=100 mA(1 — e*®) = 100 mA(1 - 951.23 x10~%) = 100 MA(48.77 x 10°%)
=4.88 mA

b. i =100 mA(L - %™y = 100 mA(L - €™
=99.33 mA

c. 50mA=100mA(l —e?
05=1-¢"
-05=-¢""
05=¢"
log. 0.5 =—t/t
t = —(7)(loge 0.5) = —(20 ms)(log, 0.5) = —(20 ms)(—693.15 x 107°)
=13.86 ms

d. 99 mA = 100 mA(L — e 20 ™)
0.99 =1 — 2™
—0.01 = —¢ 2™
0.01 = e—t/20ms
loge 0.01 = —t/20 ms
t = —(20 ms)(loge 0.01) = —(20 ms)(—4.605) = 92.1ms
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32. a1 (10) = 0.632lp = 126.4 4A
1264

= 2200 900 A
0.632 "

max

iL = Im(l_ eit/‘r)

—64.448
160 uA =200 yAll-e *

—64.4.5

N 08=1-e °
64448
02=e °
log, 0.2 = ~1.61= 24448
T
- 64.4 s _ 40 s
1.61
¢ 1=l 40— L =(500Kk)(40 us) = 20 mH
R T 500kq #
E

d. In= — = E = (200 4A)(500 ) = 100 mV

33. a. L = open circuit equivalent
= 10 MQ(16 V) — 1333V
10 MQ +2 MQ
b. .
+ 2 MQ V’- +
E=16V Stome §5H v
_ '|' - _
—_

Ry =2 MQ || 10 MQ = 1.67 MQ
10 MQ(16 V)

Eqy = =13.33V
10 MQ +2 MQ
E 13.
I, :_Thzﬂ:]ggﬂp\
mal R 1.67 MQ
_ L 5H
C. i, =7.98 uA(l —e 3 7= ==—"  =3us
. HA( ) R 1M X

10 uA =7.98 uA(l — e )
1.253=1—¢ B
0.253 = g 34
109¢(0.253) = —t/3us
1.374 = t/3us
t = 1.374(3 us) = 4.12 us
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d. v =1333Ve?*=1333 V24l =-1333Vve*

=13.33V(0.0183) =0.244 V

34. eL=L%: 0—4ms,eL=(200mH)[15

4 ms

mA}: 750 mv

4-10 ms, e, = (200 mH)[m}: Y
6 ms

10— 14 ms, e, = (200 mH)[ls mA} = 750 mV

4 ms

1418 ms, e, = (200 mH)| 22 | = 750 mv
| 4ms |

18—19ms, e, =0V

19— 22 ms, e, = —(200 mH)| 2A | =1 v
| 3ms |

22ms —,e =0V

e
l —_
0.75V
/7 Ve
, . 1819 | 22 ,
4 5 10 i 15 20 25
/
4G S
075V oo oo
_1 e e e e e e ————— ——— ———
5. wp=1iL
N

0—-2ms: v=0V

2 56ms: v =—(5 mH)[30 mAJ: —375mV
4 ms

6—>10ms: v=0V

10 - 14 ms: v = (5 mH)[20 mAJ =25 mV
4 ms

14 —-17ms: vp=0V

17 - 19 ms: v = —(5 mH)[s mAJ =-125mV
2ms

19—>,v.=0V
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36.

38.

148

UL(mV)
40
30 25
20
7
10
2 6 17 19
0 : : ; ; t (ms)
5 10 14 15 20 25
N Ve
-12.5
-20 S
-30
-401 78
L=10mH,4mAatt=0s
Ai Nt
v=L—=A0AN=—v,
JAYS L
0-5us: v=0V,Ai,=0mAandi.=4mA
. 5 us
5-10 us: Ai = -10V)=-5mA
M L IOmH( )
. 2 us
10 —-12 us: Al = -25V)=-5mA
M L IOmH( )
12-16 us: v.=0V,AiL,=0mAand i_ =—6 mA
16 — 24 us: AL = — 5 10V =8mA
10 mH
iL(MA)
10 1
5t 4 mA
+2 mA
0 s | . —_— - t(ks)

-6 mA

a. Ly+Ls=56mH+2mH=7.6 mH
Ly||7.6 mH=3mH| 7.6 mH=2.15mH
L, +2.18mH=3.3mH+ 2.15mH =5.45 mH
Ly ||545mH=24mH || 545 mH =1.67 mH
Lt=Le+1.67mH=9.1mH+1.67 mH =10.77 mH

Lo ||Ls=10 mH [|30 mH = 7.5 mH

Ls+ Lo || Ls = 47 mH + 7.5 mH = 54.5 mH

54.5 mH || 22 mH = 15.67 mH

Ly =Ly + 15.67 mH = 18 mH + 15.67 mH = 33.67 mH

]
5 15 16 24 25
-1m
N W/
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39. 33mH+18mH=51mH
4.7 mH || 5.1 mH = 2.45 mH

40. Ly =6.2mH+12mH |36 mH + 24 mH = 39.2 mH
Cr =9.1uF+10uF |91 uF =9.1 uF +9.01 uF = 18.11 uF
Cr= C; || 3.3 uF=18.11 uF || 3.3 uF = 2.79 uF
39.2 mH in series with 2.79 uF
41. 7 uF || 42 uF =6 uF
12 uF + 6 uF = 18 uF

5mH + 20 mH =25 mH
Series combination of 2.2 kQ resistor, 25 mH coil, 18 xF capacitor

42.  a. R, =2kQ|82kQ=161kQ, L. =3mH]|2mH=1.2mH
L 12mH

r= 1 _ = 7453 us
R 1.61kQ #
. E
i = 1-¢''"
L X, ( )
- - 3(;?- \k/Q (1 e !/™538Y = 22 36 MA(L — e~753)

= Ee—t/‘l: =36 Ve —t/745.3us
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43. a.  Source conversion: E=16 V, R;=2 kQ
Rim=2kQ+2kQ||82kQ=2kQ+1.61kQ=3.61kQ

_B2kausV)
8.2 kQ +2 kQ

Iy = EZM:&SGmA, T= L: 30 mH =8.31 us
Ry 3.61kQ R~ 361kQ

i, =3.56 mA(L — e—t/8.31,,s)
v, +u, =12.86 Vinitially (t = 0+)

o= —OMHeotal = 1(12.86 V) =4.20v
10 mH +20 mH 3
v = 4.29 Ve 83
b.
44, a.

—Rm=10KkQ [| 20 KQ = 6.67 kQ
20 kQ(20 V)

E+ =
™ 20kQ+10k

=13.33V

Lr=3H+47H||10H=3H+3.197 H=6.197 H
L, _6.197H

1= —=———=0.93ms
R 6.67kQ

v, = 13.33Vve 708 ms

. 1333V

T 6.67kQ
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45.

46.

47.

48.

3.197H
UL, e —
* 3H+3.197H
v, =(0.52)(13.33e "**™) = 6.93 Ve 1*® ™

=0.52v,

C_E_20V _,
'R 40
I,=0A

lh=1, tIh=5A+0A=5A

|1:|2=0A
Vi=V,=E=60V

12
I, = —V=3A, b=0A
4Q

V=12V, V,=0V

2= 6 Q(50 V) =10.34V
6Q+20Q+3Q
V, = (3Q+6Q)(50V) _ 1550V
29 Q
1= S0V =172A
20Q0+3Q+6Q

b=0A
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