iL = 1.3 mA(L — e77%%)
v = 8.09 Ve %%

b. 0.632(1.3 mA) = 0.822 mA
0.368(8.09 V) = 2.98 V

24. a. Source conversion: E=IR=(4 mA)(12kQ) =48V, Enge =48V -20V =28V

T= £:ﬂ = 5556 ns
R 36kQ

i = _(1_6—’/7):28_\/

R 36 KQ (1—e™"™) = 0.778 mA(L — e 735%)

= Ee—t/r =28 Ve—tl55.56ns

b. t=100ns:
iL=0.778 mA(L — e 10035567 — 9 778 mA(1 — e*%) = 0.65 mA
H_J

0.165

v =28Velt=462V

25. a R = 2.2 kQ || 4.7 kQ = 1.50 kQ
£, - 4TkQAOV) _ oo
4.7kQ+2.2kQ
ez L_10mH o 67 s
R 1.50kQ
E 6.81 V
= ——(1-e")=— 1—e"")=—4.54 mA(1 — e V887
L= )=~ Tsra’ ) ( )
v = Ee = —Ene "= -6.81 Ve 007
b. t=10us:
iL = —4.54 mA(L — e %) = —4 54 mA(L - )
H_}
0.223
=-3.53mA
v =—6.81V(0.223) =-152 V
¢, r=L_10mH i3,
R 47kQ
iL = —3.53 mAg > 1%
Att=10 us

Vi = (3.53 mA)(4.7 kQ) = 16.59 V
v, = 16.59 Ve #13#
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d. “UL{V)
16.59 V
i, (MA)
1" tous 5t=3335us
0 / i f' 5¢'
“ I
; 7
I " -
YT | DGy~ e - 0,7 Ji0ps s¢ >t (us)
r—l.szv
-6.81

26. a.  Finding the Thevenin circuit for the inductor:
7 R =Ra |l (Rs + Ry || Rp)
=1kQ| (2.7kQ+8.2kQ || 2.2 kQ)

Ri 2R Re Rm = 1kQ || 4.43 kQ
= 0.816 kQ
MWy °
Rs
Is '
_|—|_’_)I 7 © R =R;+R;|l(Rs+Ry)
E =R, =82kQ+22kQ| (2.7kQ + 1 kQ)
" R, Re B =82kQ +22kQ | 3.7kQ
_ =8.2kQ + 1.38 kQ
'\{RW 0 = 9.58 kQ
Then I = i = 36V =3.76 mA
R.' 9.58 kQ
3
R, (I 2.2 kQ(3.76 mA
and 1= A (3.76 mA) =1.4mA

R, +R,+R, 22kQ+27kQ+1kQ
and finally Ern = IR, = (L4 mA)(1 kQ) =14V

L 10 mH

"R 0816 kO

UL = 14 Ve_tllz.zs;zs
- 1.4 Ve—25/l$/12.25/l$
=1.4Ve?®
=1.4V(128.73 x 107
=180 mV

=12.25 s

b.  w=14VeV®e
UL - 1.4 Ve—l‘usllZ.ZSyS
= (1.4 V)%
= (1.4 V)(.0921)
=129V
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c.  Finding the Thevenin equivalent for R, at 1t
Atlt v =14Ve"=14Ve ™ =14Ve'=14V(0.368) =515.2 mV

+

22kQ = 5152mV=V (atlr)

+
I

36V

R =22kQ|2.7kQ =121 kQ

2.2kQ
o !
R, = 27kQ
+ + + —Ep, 36V -vg =0
e — 515.2mV '
36V - 2.2 kQ = m En =36 vp,
2.2 kQ(515.2 mV)
° 9 Vo = =0.231V
En = 2Tk R T 22kQ+2.7kQ
o Ep =36V -0.231V=3577V
.- N o - 82KQ(3E.77V) _ 4 44y,
o= ™ 1 8.2kQ+1.21kQ
377V 1.21 kQ
+ 8.2 kQ
+ Ve~

1

. E
d ii==m@a-e'
R,
14V _gth122s ys)

= vsika
= 1.72 mA(L — e 1%
1 mA = 1.72 mA(1 — e 12255
0.581 = 1 — g 12%5us
0.419 = e—t112.25ys
t = 12.25 uslog.0.419
=12.25 us(0.87)
=10.66 us

16V

T 47kQ+33kQ
t=0s: Thevenin:
Rmn=3.3kQ+1kQ | 4.7kQ=33kQ+0.82kQ=4.12kQ

_1kQ(6V)

T 1kQ+4.7kQ
iL= I+ (= le™

27. a. i mA

=281V

Th
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= 281V =O.68mA,r=£: 2H =0.49 ms
4.12 kQ R 4.12kQ

i|_ =0.68 mA + (2 mA — 0.68 mA)e—tIO.49 ms
iL=0.68 mA +1.32 mAg 70-49ms
vr(0+) =2 MA(4.12 kQ) = 8.24 V
KVL(0+): 2.81V-824V-1u.=0
v =-543V
v =—5.43 Ve O

28. a. Steady-state: I = ﬂ =533mA, V. =0V
1.5kQ

Rrn= (3KQ || 12 kQ) || 4 kQ = 1.5 kQ
_ 24KkQ(20 V)
Th

=— =75V
2.4 KkQ +4 kQ

R, = 1.5kQ || 1.5 kQ = 0.75 kQ
E/, =8V+75V=155V

‘L'_L_ 3 mH =4 us
"R 075kQ N
= 29V _o067mA  1.=533mA
0.75 kQ
iL=le+ (= 1)e ™

=20.67 mA + (5.33 mA — 20.67 mA)e ¥4+
i =20.67 mA — 15.34 mAe V4
o, = 15.5 Ve V4
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b. i(21)=20.67MA-15.34mAe?
—
0.135

=18.6 mA

v (21) = 15.5 Ve = 15.5 VV(0.135) = 2.09 V

c. |i=18.6mA
_+o i 118.6 mA - oLeor =8V =0
v, 3 mH ' 15K Vg =8V —0g=8V - (18.6 MA)(L5 kQ)
- =gy + =-199V
;+ 1 ,_ L _3mH
- - R 15kQ
8V
I, =18.6 mA = ——— =533 mA
1.5 kQ

iL= I+ (i — l)e "= 5.33 mA + (18.6 mA — 5.33 mA)e "¥*

=5.33 mA + 13.27 mAe V2
o =—19.9 Ve U

29. a.
R =2 MQ || 10 MQ = 1.67 MQ
£, = 10MQ@4V) _ .,
10 MQ +2 MQ
E
[L(o—)_ﬂ_ﬂ = A
R, 1.67MQ
, L 5H
= = :5[_]5
R.. 10MQ
iL= 12 uAe
10 pA = 12 uAe "4
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0.833 =g
log. 0.833 = —t/5 us
0.183 = t/5 us
t=0.183(5 us) = 0.92 us

b. v (0" =il(0Rn = (12 xA)(10 MQ) = 120 V
v = 120 Ve ™ = 120 Ve %95 = 120 Ve = 120 V(0.135) = 16.2 V

c. 0. =120Ve®""=120Ve®=120V(6.74x 1073 =081V

30. a. Closed Switch:
Rm=12kQ| 2.2kQ=0.776 kQ

1.2kQ(24 V

T = ( ) =847V

1.2kQ +2.2 kQ
MWy Vi,
- L 0.776 kQ .
8.47 \: T 1_)L
—_
Open Switch:

R, =6.9kQ || 1.2 kQ = 1.02 kQ

o L2ke@av) o
Th 8.1 kQ '

-356V+or—0.=0

oL =—-3.56 V + (10.91 mA)(1.02 kQ)
=757V

o= 7l57ve—tll.18 ms

T= L: 1.24H =1.18 ms
R 1.02 kQ

Iss = ﬂZ 349 mA = I
1.02 kQ

iL= e+ (L= 1)e™

=-3.49 mA + ((-10.91 mA — (-3.49 mA))e "+
iL = —3.49 MA - 7.42 mAg 18
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