P7.3-4
1

Wj i(r)dr-107

()= [i(r) dr+v(0)=

> -5
0<r<2x10 - _,fodr—m ~107
2x1072

2x107° <+ <3x10” i (1)=4x10° A
1
2x107"
In particular, 1;{3><10'9}=—_, '<1{]_3+(2><105}[3><]O'g}=10_3
3x10”7 <t <5x10° i (t)=-2x10° A

= 'i(f}

r [, (4x107%)dr-107 =-5x107 +(2x10%) ¢

- ><110'f-’ j_:m(—z <107 dr +107 = 4x107 —(10%) ¢

In particular, 1,'{;5 x107° } =4x107 -(10° ] ['5 %107 } =—10"V

= W)=

5x107° <t

i(1)=0 = v(r)= j' 0dr-107=-10"%V

2% 10‘1’

P7.3-7
: o F o : 4fTf -3 67 7_
1,[:)_1{0}+E[ﬂ:{r]d. =25+2.5x10*[ (6x107)e™"

25 + IEDJ;e_ﬁra’r

25—150r— le_f”:| = 50— 25¢% V
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i(t) = C ﬁ;“" so read off slope of v.(1) to get i(z)
r

p(t) = v (1) i(t) so multiply v_(t) & i(f) curves to get p(t)

Max. charge on capacitor= C v =(1ﬂx1ﬂ_ﬁ} (6) = 60 uC

_Ag _ 60x107°

At -
i 10x107°

= 6 sec to charge

L(10x10) (6)" =180 7

1 ,
stored energy = &’ = :C v o= =

C 1in series with C = SR, 6
c+C 2
c 5
Cl|C||l=—==C
c) -2
5
G § c5C s
C 1in series with — C = T
2
-3 (5 \d : (5 ] ;
(25x107 ) cos 250¢ =| ?C |d—(l45111250r) = | i {14)(250) cos 2501
LY Jdat o

C

50 25x107 = 2500C = C =10x10"° = 10 uF
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(a) Jfﬂ 0<t<l
d B 4 l<t<2
NFJ_LE”:“)_H'% 2<t<3
‘LD <t
b 1 pe ) £y
®) 1'(:]=ELV[3']dr+i[ﬂ_}=_[0v{_r]n"r

For0<r<1,()=0Vso i(r)=[0dr+0-0A
Forl<t<2,v(t)=(4r—-4)V so

- |t
1'{?]=J;{4r—4}dr+0={2rl—4r}1=2r2—4f+2 A

For2<t<3,v(f)=-4t+ 12V so

f{r}=[2(—4r+12)dr+2 =(-27" +127) i+2=(—2f:+]2I—14} A

—

i(3)=-2(3")+12(3)-14=4 A

For3<rv(f)=0Vsoi(r)=[ 0dr+4=4A

P7.7-2
: d . . -
p@)=v(®)i(r)=|5 d—(ﬁ‘rsmir] (4sin 21)
t
= 5 (8cos2t) (4sin2f)
= 80 [2cos 2t sin 2]
= 80 [sin(2r+21) + sin(27-2¢)] = 80 sindt W
g A 30
W)= J; p(r)dr = SDL sindr dr=— 7y [cos4r [;]=20 (1—cos4t)
P7.8-2

(8x107)(8x107)

AmH+4mH=8mH . SmH ||8mH = ——— —+ = 4mH
8x107 +8x107

and 4mH-+4mH=8mH

v(t) = (8x107) n?i (5+3e ") = (8x107) (0+3(-250) e ™) =——6 ™" V
r



P7.9-2

bkl 6 (0) = mA
MJ -»
4
2V v o)=6v bk 20,
Then
i;(07)=i,(07)=1mA and v (0")=v.(07)=6V
Next
‘-fm? LS mA
w 3v bka |[3ka = 2kn
P7.10-3

125 k€2
200 k!.] 1 MQ 1uF 1 MQ 1uF

500 k| 1uF

x{f)
250 kQ

|—/\/\FT 20 kQ 20 kQ




DP7-4

at =0~ VB BQ ?'_E (0_}:0
) W
10 By voltage division: v, {_O )z a4
We require v. {07 ]=3 Vso
@] o q c { )
'L \L o Ve=12V
Q £ =
at =0 1Q 30 ) dv
&= a Now we will check ki
Pt
First:

ve (07)=vc(07)=3V

iL\LE :o CVBCiD and A
e

Apply KCL at node a:

B o Vg —ve (07
ip(07)+ic(07)=2—— 3’3 )
0+1’C{0+)=$:>1'C(0'}=3A
Finally ‘
| () 3 Y
dt| € 0125 s

as required.

DP7-5
. 1 | l - 3 . . .
We require E.[ i; = 5{. v. where i, and v, are the steady state mductor current and capacitor

.
voltage. At steady state, i,= —=. Then

R

(v ) , L T (10‘2 .
Ll =Cy? = C=— = R=_/|==,]— =410 =10°Q
LR,J ¢ R’ £ 107

so R=10002.



