Solution Set 6 (Fall 2011)

6.1

C=1Quf

i(t)= 10 Cos16t (mA) = (10m). Cos1®&x (A)

i(t<0)=0 , V(t<0)=0

(a) Find the expression for the voltage acrossépacitors.

t t
V= 1.[idt = ij' (LOm) cosLO*tdt
Co 10u+

= 10m 1 Sin10’t

T 104 '10°

= Sin16t (v)

(b) Sketch the voltage across the capacitor:

0.5
2 \
S / \
= 0.0
> \ /
o \_/
_10. N
0 1 2 3 4 5 6
time (ms)

(c)Find the expression for power.
P =i.v = (5m). Cos1Q * 0.5 Sin1C0't

=1.25 Sin(2*16)t  (MW)
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6.2

i:2mA.ﬂ:ﬂ
dt  1Cv
Find c:
dv
i=c—
dt
2m=c£
10
C=4mF
6.3
v(t) (V)
C=2pF 12
dv
i =c—
dt
! 10 16
t (ms)
0<t<6ms,d—V=E:2k
6m 8
i:(§j—vz(2p).(2k):4mA
dt
6ms<t<10msd = =20 _ 5 i(mA)
dt 4m
. dv
i=e— = . (-Bk
pm (2u) . (-5k)
=-10 mA 4
10ms<t<16msf;—‘t’=o t (ms)
. _dv _
|—<(:j—t—0 10
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6.4

c- 10 0@

Ww=-0.1v 0.2

V(b) — V(t) =% Jict .

1 2 3 4 5 6

t ()
O<t<4ms, v(t)=y4=-0.1v
i=0.2A
t v(t) (Volt)
1
v=[(02)dt +(-0.1) 10C
80!
= (20 * Bpt- 0.1 (v) 6ol
40
4ms <t<6ms, V)= (20*10°) (4m)-0.1 201
=0.8-0.1=79.9 ' . ‘
2 4 6 8
i=-0.1t t (ms)

t
V=t [ (100 + 06)dt +79.9
104 4,

1:_05[—10&2

+06t],, +79.9
= (5*90t? + 60*10°t — 80.1 (V)

t>6ms, v({t=6ms) = (5*16) (6*107°) =99.9 (v)
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ﬂ :% , v=100 mv
dt 2m
Find L:
= Lﬂ
dt
100m =L @
2m
L=2 mH
6.6
L =10 mH
V= Lﬂ
dt
O<t<2ms:ﬂ =-5
dt
V= Lﬂ =-50 mv
dt

O<t<4ms:ﬂ20
dt

v=0
O<t<5ms:ﬂ:10
dt
di

v:Lazlom.lozloomv

t>5ms:ﬂ:0
dt

v=0
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6.7
b=0mA

L=20mH
. . 1 %
i®)-it= + tjlvdt

O<t<2ms: v=20m

i) =io=0

o1
|EE£Qamm

2<t<3ms:v=-10m

ig=2m

t
| == je&mmdt+2m
L2m

1
= (-10) (t- 2m) + 2m
20m( ) ( )

21

(20m?- 10mt ) + 2m
20m

:3ml
2

3ms<t<owo: v=0

i) =3m 37m =1.5m
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i=ig+0=15m

6.8

b=-04 A

L =10 mH v(t) (V)
10

®-itw= T vt

O<t<lms: i) =i,=-0.4 A 1 2 3 t (ms)

v=9t = ok t

=)

1 t
i=— [|vdt +i(t
L{ (t)

2
-1 ol S04
10m 2

= (05*f9t2-0.4 (A)

Ims<t<2ms: i} =(0.5*1C°) (Im)* -0.4=0.1A

v = (-10K)t + 20

t
i% [(-20K)¢ + 20t + 0.1
im

+20(t-1m)]+0.1

O
m[(lOk) >

= (-500R)t (2K) t — 1.4

2ms < t<wo: i(t) = (-500k) (2m} + (2k)(2m) — 1.4

=2+4-14
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= 0.6 (A)

t2 t2
\NoTe: When applying equations %V(tl):% fidt . i) -i(ty) = % [ vett
1 t1

keep in mind that v(} and i(t) refer to initial conditions att v(t) and i(t) are
functions of t ot a specific value at time t Therefore, in the integral, the upper limit

t, should be a variable of t.

6.9
2mH 2mH
A
4mH
24mH
4mH
2mH
B
4mH
2mH
A
4mH
24mH
4mH
2mH
B
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g 6mH

Be /Y Y'Y\, |
6.10
2uF 0.5pF
| | ,
A \/ |
1uF
2UF——
1uF
| ||
B I
6UF 2pF
2uF
. |
|
2UF—— 1pF 0.5u
F
— 2HF
| i
6uF !
i
1uF
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