P7.6-7 S50, logmH

M 1
de v (*-?sa R e~ *mag  vm-e

KVLa: -3 + vy, + 1( ) [V1+ Ole'ZOOt} =0

—37200t 4 o200t _ 47200t R[so _,__01} e 200t —

—24+R(03)—0DR—% 80Q

P 7.6-8
00 O<t<2
@ V(t) = L—I(t) B 2<t<6
HO 6<t

(b) i(t):%fg T)dr +i( 2I

ForO<t<2,v()=0V so i t :2J'00dr+0:0A

For2<t<6,v(t)=02t-04V s0

t t
=2[ (0.2r -04) dr +0 =(0.2* -0 ) L7021 08t +08A
i(6)=0.2(62)—0.8(6) +0.8=32A.

For6<t,v()) =08V s i(t)=2[ 0807 +3.2=16t ~64 A

Section 7-7: Energy Storage in an Inductor

pP7.7-1

0 t<0
v(t)= 100Eﬂ03(;jt i(t) {04 0<t>1
0 t>1

0 t<0

p(t):v(t)i(t):&1.6t o<t<l

0 t>1
0 t<0
W(t)='[; p(t)dt =<0.8t>  0<t<1
0.8 t>1

Y
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P7.7-2
p()=v(t) i(1) = %(49 n 2t)§( Asin2t) = 5 (8 cos 2t) (4 sin 21)
- 80[2 cos 2t sin 21] = 80 [Sin(2t+21) + sin(2(—21)] = 80 sin 4t W

W(t):J'; p(r)dr = 80J’;sin4r ar =- 87? [cos 47 5] =20 (1 —cosAt)

P7.7-3
6

o1 t _ . to .
i(t)= WIOG cos 100t + 0= =0 [sin 1007 |,] = 2.4 sin 100t

p(t) = V(t) i(t) = (6 cos 100t)(2.4 sin 100t) = 7.2 [ 2(cos 100t)(sin 100t) ] = 7.2 [ sin 200t + sin 0] = 7.2 sin 200t

! t 72
W(t) :Iop(r) dr :7.ZIOSin 200rdr =~ o5

Section 7-8: Series and Paralld Inductors

P7.8-1
|| an = HEH
6H+3H

2H + 2H = 4H

6

N B . .
= J’O 600s1007 dr = - Fin100r = 15%in 100t mA

pP7.8-2

4mH + 4mH = 8mH

_ 8mHBmMH _ amH

8mH | 8mH = =
8mH+8mH
4mH + 4mH = 8mH

v(t) = (8107%) % (5+3e72%')(107®) = (81D °) (0+3(-250)e ®*') =6 mv

P7.8-3
|_|||_ = LI = L
L+L 2
LeL+l =21
2 2
5 d 3 5 3
25 cos 250t = > L & (1400°sin 250t) = EL (14107)(250) cos 250t
so L= L =286 H

2(14|ZI10'3) (250)

Feos 200r [oH= 0.036[1 - cos200t] J = 36 [1 —c0s200t ] mJ
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Section 7-9: Initial Conditions of Switched Circuits

P7.9-1

LLfe.ﬂ %)
12V (2 V(o) =12V %41:::1
f.fc:'o"),fm,q
J\J\J "

V (00) =<t V 4 g

P7.9-2 ;.f’ﬁ’?' A

4@ v fo) bV %bkﬂ_ Zpa

G rm) LS mA

w Sv }bkﬂ.ugk’ﬂ.:zkn
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P7.9-3

Lk Y =

[E——

2V V.co)=o b k<2,

Sk Ceo) = £ ma
=

_!-
v, (00)= 3 le k2

P7.9-4 at=0" _
KVL: —v,(07)+32-15=0
0 v(03 v, (05 17V
at t=0" ?’_h
_L '
EFF — |'|'v v Gk TmA = |‘|,., %”ﬁ Hm A
L;J’I .

Wyg ks

I -E';_ . %-ﬁj
1 FF_;FL; >V

KVL: 95 + (290)i;-82+17=0 D i (0'F 6mA

. dv (0" dv.(07) 6mA
Nowi.(0*) = C Coft ) g i = 3V o
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P7.9-5 at=0"

g1
at steady - stat
——Mm [ q."'ﬂu, y e_ .
Y . V,(07) = v (0") = 16V
—at 16
(g vean  ad i(0) =i (0)=77=8A
at=0"
g
s -
le. 1 o
PJ = Y YEA KL ~16+v, +82) =0 0 v (0'F 0
5&) eV KCL at P —5—ic—1—86:0Dic(0):—7A
.l KCLatQ 5+i-8=0 Oi(0F 3A
@
dL(0) _ Vi) _ o g Me@) _ 00 _ T _
Then =L 3 0and =< c 35 As
P7.96 =0
v,(07) = (15)10 =150V i.(07)=0
v.(0) = OV iL(07) = 108
Vg(07) =15(-10) = -150V io(07) = -10A
V,(0*) = v (07) =150V i (0) =i, (07) =10A
vg(0%) = —6(15) = —90V io(0%)= 4A-10A =-6A
VL(0%) = Vg(0)+v,(0") =60V i,(0") = in(0")+10A

= 4A

Section 7-10: The Operational Amplifier and RC Circuits

P7.10-1

t —
V(D) = _%.[o v (T)dT +v,(0) = ! I 120081007 dr +0

(20m0°) (2m0°%) Jo

(12 sin 1007 [ .
=-25 = -3sin 100t
H 10 0, sn
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P7.10-2

P7.10-3

VP 7-1

1 -1 t
= - + = - - =
V()= ~ e Io v (1) dT +v,(0) 20 IO 4dt +0 = 2000t 0<t< 3ms
Vo(3ms) = (210%) (3107%) = 6
1 t
= - + =
Vo() = ~ 26 _Is Odr +6=6 t>3ms
250t = — t—5 dt , when 0<t<20ms= — ¢
RC Io ' RC
© 250 =2 0 Rc= 2= 1
RC 250 50
LetC=1uF thenR= — = = 20010° = 20kQ
50(10°°)
Verification Problems
s 1
at=1 0.025 2 -5 * 0.065
at=3 ~3 00652 2 0115
25 50
-055 # —-0485

VP 7-2

The equation for the inductor current indicates that this current changes instantaneously
at t = 3s. This equation cannot be correct.

We need to check the values of the inductor current at the ends of the intervals.

at=1 -+ + 0025 2 -1 1003 Yes
200 100

at=4 -2 +0032 %003 No
100 100

The equation for the inductor current indicates that this current changes instantaneously
at t = 4s. This equation cannot be correct.
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Design Problems

30
2+R

DP7-1 Wehave i(0)=

Both relations above are satisfied for R = 4Q

=5 & v(0)= ——30=20
2+R

which becomes

by voltage division:

v (07) = (16)20 =740 R _27Q
16+R

Theni, = (20) = 46A
27+16

Check with current division

8

)il =37A 0 iz 46A
2+8

iL(0) = (
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DP 7-3 at=0"

V8 3o
1
oy | v(0) = Ve
L 4e) =0 Vio)
at=0"
dv(0* i.(0" o o

Now <(jt) = (C) and i, (07) =i (0") =0
at top node : V_VB+iL+iC:0

vg—Vv(0") _ vg-3
3 3
Ve s 1 MVe™I gy ooy

& 00y

i.(07) =

DP 7-4
£L|i = EC\/Z

5 > Ve () O in steady-state

now indci, :V%so(l)becomeﬁ Lﬁvﬁcg:c\@ O Czé

[1072
- L/ = — 4 _ 112
thenR= /L7 = 0 =+10* =10

SoR=100Q
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