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Con T 7k VED

\

Current {mA}

Time Ve(ty VRZ(t} ic{t)
msec v v mA Ve{t) for Problem 10-28
0l 00.0E+D| 20.0E+0| 10.0E+0
100 B18E+0| T.4E+0] 3.7E+0 ”
26| 43.2B+0] 27E+0| 14EAD g
30| 47.5E+D! D9.6E-2| 40.BE-2 50
40| 457E+0  36.8E-2] 10.3E-2
50| 40.7E+D] 135E-2|  B.TE-2 40
60]  485E+0]  BOEz] 2&Ee %
70]  50.0E+0]  1.8E-2| 012F-4 B
B0 BODE~D| 67.1E-4] 33.5FE4 %
90! S0.0E+0| 24 7E-d| 12.3E-4 > 2
100] B0.OE+D; CODE+D]  4.5E-4
110] _ 50.0640 OO0.0E+0]| 00,0640 1
130t T E00E+D! 00.CE+D! 00.0E+D
130 B0.0E+0] G0.0E+0] DOOESD G
140 500E+D| O00E+0| 00.0E+0 e 50 100 150 200 250 300
150 SO0E+S| 00.0E+G| O0.0E+0 Time (msac)
180/ S0.0E+G| D0.0E+0| O00.0E+0
170] GS0.0E+0] 00.0E+0| 00.0E+D : : :
180 60.0B+0| DO.0E+D] 00.0E+0
190] _ 50.0E+0] OO.DE+D| 00.0E+) VR2(t} for Problem 10-28
193] GO.0E+G| O0.0E+06| 00.0E+0
194]  50.0E+0| 00.0E+0| 00.0E+D
196]  50,0E+0| UO.DE+0| 00.0E+D
168)  50.0E+0| 00.0E+0| D0.0ED
206 50,0E+0| -50.0E+0| -25.0E+0
205]  14.3640] -14.3E40| -7.2E+0
210 F1E+0] “4iE+D] -2 AEH0
315 1.0E+0] -{.2E+D| -6B.8E-3 )
220 83./62| G376 -168E2 g 10
225 9762 -97E-2| -4.BE-2 £
230 28E-2| 2BE2| -14E2 2
235  79.2E-4| -79.2E-4| -39.8E4
246 227E-4| 22.764| -11.3E-4
245 8564  -BBE-4| -3.3E-4
280 1964 . -1.0E-4] -03.7E-8
256 634E-6! -534E-8| -26.7EB
260 15.0E-B| -15.35-8| 8ES
265 44E-6] -44E-6] -Z2E-B Time {msec}
270 1368 1 3EE] 628EE
275 36.0E-8] ~36.0E-B] -18.0E-8 -
280 10:3E8 "103EH]  BIEB .
SaE SGEET SOES i ics 1C(8) for Problem 10-28
290,  84.6E-1D| <84.BE-10| -42,3E-10
295 24 2E-10] -24.2E-10] -12, 1E-1D
300]  B.8E-10 -B.OE-10] -3.5E-10

Time {msec)
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29. a. Uc=Vi+ (V, - Vf)e_t/T
7=RC=(47kQ)(4.7 uF)=22.1ms, V;=40V, V=6V
Uc =40V + (6V — 40 V)e 221
V=40V — 34 Ve 21

b. Initidly VR=E+ 0c=40V -6V =34V

. V., _ 34V _
IC - _Re t/t — e t/22.1ms - 723 mA e t/22.1ms
R 4.7 kQ
A
C. ©
40V
6V 5t=110.5ms
/ : \ -
0 t
A
7.23 mA

S

51=110.5ms
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Uc =140 mV(1 - e '™2™) = 140 mV (1 - e °°) = 140 mV (1 — 0.6065)
= 140 mV/(0.3935) = 55.59 mV

Uc=140mV(1-e™) =140 mV(1 - 45.4 x 10°°)
=139.99 mV

100 mV = 140 mV (1 - e 2™)
0714=1-¢gtm™

0.286 =g "™
loge 0.286 = 10ge
1.252 =—t/2 ms
t=1252 (2ms) =2.5ms

e—TJZ ms

Uc =138 mV = 140 mV(1 - €2™)
0.986=1-¢"™

~14x 103 =—g"2™

loge 14 x 107° =-t/2ms

-4.268 = —t/2 ms

t = (4.268)(2 ms) = 8.54 us
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1= RC=(12kQ + 8.2 kD) (6.8 uF) = 137.36 ms
v, =60V(1-€"")
48V =60 V(1-e'")
08=1-¢""
02=¢e""
log,0.2=log, """
~161l=-t/7
t=(1.61)7 = (1.61)(137.36 ms) = 221.15ms
c :Eem B 23(;\119 e
— 297 mAe—t/137.36 ms
ic(221.15 ms) = 2.97 mAg 215 1330

=297 mAe*®
=2.97 mA (199.89 x 107
=0.594 mA
t=27
ic=2.97 mAe 2" =297 mAe™
=0.4mA -
0.135

P =El = (60 V)(0.4 mA) = 24 mW
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Find the total capacitance Cr for the network in Fig. 10.120.

—_ 12pF

Step 1: Series combination of the 6 pF and 12 pF capacitors

1
Cpo = 7——— =4pF
6pF | 12pF

| |

| |
6 pF

—— 12pF —— 4pF

6 pF

| |

Step 2: Parallel combination of Crg, and 12 pF

CEQ2 = CEQ1 + 12nF

Cgg, = 4pF +12puF = 16 pF



—___ 16pF

Step 3: Parallel combination of 6 pF, Cgg, and 6 pF

1
Cr = — . — =2.53pF

6k + 16 pF + 6 nF

—— 2.53uF
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Find the steady-state voltage across and the charge on each capacitor for the circuit in Fig.
10.121.

The total capacitance of the circuit is:
Step 1: Series combination of the 10 pF and 100 pF
1
Cepg, = 4T = 9.09pF
10pF 100 pF

Step 2: Parallel combination of Cgqg, and 20 pF capacitor

Cr = Cpg, + 20 uF = 9.09uF + 20 uF
Cr = 29.09 uF

Given the 20V drop across the total capacitance, the total charge across the total capacitor
is:

Qr =Cr -V =29.09nF - 20 = 581.821C
The charge across the 20 nF capacitor is:
Q20yF = 20 uF - 20 = 400 pC
The charge across the Cgq, is:

Qro, = Cro, -V = 9.09F - 20 = 181.821C

The voltage across the Cgq, is:

Qro, = Cro, -V =9.09pF - 20 = 181.82C

Given that there is equal amount of charge on the 10 pF and 100 pF, the voltage across the
capacitors are:
Crg 181.82pC
Vi = - = = 18.82V
O 0 pF 10 pF
Cpo,  181.821nC
100pF  10pF

Vioour = =182V
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See the
next
page for
my
solution
to this
problem

steady — state — ignore 10 kQ2 resistor
330 4F + 120 uF = 450 uF

Cr=
Or=

7,

O =
5 =

0 296mC

L=

220 uF || 450 uF = 147.76 4F
Q1 = CoF = (147.76 uF)(20 V) = 2.96 mC

=1345V
C,

1

220 uF

=L=E-F=20V-1345V =655V

CyV; = (330 4F)(6.55 V) = 2.16 mC
CyVs = (120 4F)(6.55 V) = 0.786 mC
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