EGR 260
Circuit Analysis
File: N260H8BS

Solution to Homework Assignment #8

Chapter 6 in Electric Circuits, 8" Edition by Nilsson
Ch. 6 problems: 15, 17, 18, 19, 25, 26, 27
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[a] 0<t<100pus

C = 0.2uF é=5xmﬂ

t
v=5x 106]0-0.04dm+40

v=—200x10%+40V  0<t<100pus
v(100 pss) = —~20 + 40 = 20V
[b] 100 us < ¢ < 300 us

1

1:=5X103/

0.08 d + 20 = 4 x 10° — 40 + 20
J100%10—%

v=4x10%—20V 100 < ¢ < 300us
#(300 ps) = 4 x 10°(300 x 107%) — 20 = 100V

[c] 300pus <t < oo

1_::5><106]

300X 10—

t

. O0dz 4+ 100 = 100

v =100V, 300pus <t < oo
[d] .
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la] i =153
i=>50x 1073

q =

Il

Il

[b] i =200x 1072 — 5 x 1073

=
I

I

Since ¢ = vC,

[c] i = —300

q

].0_3 = ";
10_6,:ax1{)'t 0<i<10pus

10<t<30us

10x10—% 30x 10~%
f 5% 103 dt + f 50 x 10~2 dt
0 10x10-%

2

ot 10x10-¢
5 x 10°—
0 2

+50 x 1073(20 x 10~9)

i}

5 x 10*(3)(100 x 10712) 4 1000 x 10~ x 106
1.25 uC

30pus <t < H0us
50106

125x 107+ [ 7 [200x 107 — 5 x 10%]

30> 10—

2 150x10~%
1.25 x 1075 + 200 x 10-3(20 x 108) — 5 x 103{'— |
2 l30x10-¢

1.25 x 1075 + 4000 x 1079 — 5 x 10 {2—5—0{)2_ 900

] 10712

1.25 uC
v =1.25/0.25 =5V.
X102 4+5x107%  50pus <t <60us

60x 106
1.25 x 1076 —r—f [—300 x 1073 + 5 x 10%] dt

50x10-8

1.25 x 107% — 300 x 1073(10 x 107%)

+5 % 103 [@;2500] 10-12

1puC

1x10°6

W= —
0.25 x 10-¢

?U—CU
)

4v

1
2= 5(0.25) x 107%(16) = 2 uJ
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250%10~%
[A] v = 5x10° [0 100 x 10-%=100t g _ 60

e—1000¢ 250x10—°

—1000 lo

= 500 x 10° —60.6

= 500(1 — e %) — 0.6 =50V
w = $Cv?=1(0.2)(1075)(50)2 = 250 uJ
[b] v =500 — 60.6 = 439.40V
1

w = (0.2) x 107°(439.40)* = 19.31 mJ = 19,307.24 ;1

2

P 6.19

(a] w(0) = %C[w(o)]ﬂ - %(0.40} x 10-8(25)2 = 125 1]
[b] v = (At + Ag)e—15000
v(0) = Ay =25V

duv

o5 = T1600eT0( Ayt 4 Ay) 4 e710%(4))

= {—15[“)A1t — 1500A45 + Aﬂe_lsum

dv

. dv P 1(1)
z—Cdt, i(0) =C p

dv(0) i(0) 90 x 1073
d¢  C 040 x 10-6
225 x 10* = A; — 1500(25)

= 295 x 10°

Thus, A; = 2.25 x 10° + 3.75 x 10* = 262,500 E
]
[c] v = (262,500t + 25)e~150%

. N _ed 100
i= Cdt = (.40 x 10 E(?ﬁ?,ﬁmt +25)e

i = %[({).105t+10x10_“)e‘15°&]

= (0.105¢ + 10 x 1075)(—1500)e 1500 4 =150 () 105)

= (—=157.5t — 15 x 10~ 4 0.105)e1500¢
= (0.09 — 157.5¢t)e1500t A t>0
= (90 — 157,5001)e 1590t ;n A t>0
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P . 5 — _— = = .“ _
625 srtop=g Cog = 12 iF

—-100V-5V=-15V

24 + 12 = 36 uF

1;\1*[ 2144F - J

* I 9 ISVTF124F 24MF— TI2ME . 36 lsv
5V T 28LF .
g

+

11 2
é“é‘"‘%‘—’% . Ceq—IS,uF

-15V+2V=-13V

12 420 = 32 uF

36MF.[2V
18 + 14 = 32 uF
1 1 2 .
51‘5“2——-@ C. Ceq—lﬁp,F

8V -13V=-5V

[l

18uF 5 13V = 14uF —> 32@‘[
+

13V
{,,

I

L > 13;:stch' 12 7

$2w > {‘%32

2+
5

QII

|

5V = 16uF
+ ]

+
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1 1 1 H
a—‘g-‘*@—ﬁ, 01—6'4EI.F

Cy=56+6.4=12nF

1 1 1 10

G wtp T Gs=T2n

Cy=12.8+7.2 = 20nF

1 1 1 1 1 _

c;, 8tatap T G=onF

lﬂnF

- 153V +

40V T 12nF

+
ZDnE‘I 25V

UL L
=1
- 30V + .
25V T 20nF
v~
40nF

Equivalent capacitance is 5nF with an initial voltage drop of —10 V.
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[a]

[b]

-2500t
HA

—900e

+ +
30V T 12nF A

10°

it
— —6& ., —2500x
12_/090D><1(] e dz + 30

— 25002
—2500

t
—75,000 +30

0

30e~200ty >

lﬂg euzsl]{lm
———(900 x 10~
20 ( 07%) —2500

t

+45
0

18e 2500t L 97V t>0

0.9 E—'E-'.'IDUI

1
— —6
30 (900 x 10 )—25[][']

t

-15
0

12¢=25000 _ 97V, >

d] p =

] w = 3
= 2
= 2

(8]

wtr&pped

CHECK:

vi = (30e200)(900 x 10~8)e—2500¢

27 x 1()~3¢—5000t

f 97 x 1035000t gy
1]

—5000t oo

27 % 10735——
~5000 |

—5.4 % 1079(0 — 1) = 5.4 uJ

(20 x 107°)(45)* + £(30 x 1079)(15)?
0.25 x 107% 4+ 3.375 x 10~6
3.625 1]

[f] Wirapped = Winitial — Waelivered = 23.625 — 5.4 = 18.225 78]

= 3(20 x 1079)(27)2 + 1(30 x 10~9)(27)2
= (104 15)(27)* x 107*

= 18.225 puJ
18.225 + 5.4 = 23.625 puJ




