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(a) Since inductor current and capacitor voltage are continuous,
to find i(0*) and v(07), consider the circuit before switch.
Under DC condition, inductor short, capacitor open:

1(0M) =1(0) =18/6 A=3A, v(0*) = v(0)) = 18V

+
(b) To find %, consider circuit at t = 07 (After switch)

+ )
i,(09)=-i(0") = -3A, _d”;t’ ) ke
(¢) To find i(x0) and v(), consider circuit after switch under DC condition. Since

no power supply, i(c0) =0, v() = 0.

Problem 2
a=wy=25, b=0,
Thus i(t) = (A; + A,t)e™>t
From initial condition:
i(0)=A4,=3

> A, =0

= —2=_75V/s
0.4

= i(t) = (3 +16t)e >tA

Problem 3

a=2wy= 2v2, b =48, Since wo > a, use solution for case 3

, 48
wg = |w3—a?=2, Ap=—5=6

The general solution: v(t) = 6 + e 2t (Acos2t + Bsin2t)

From initial condition:

v(0)=6+A=4 == A=—2

v'(0) = —2e7?t(Acos2t + Bsin2t) + e 2t (—=2Asin2t + 2Bcos2t)|s=o
=—-2A+4+2B=-20 ==) PB=-10+A4A=-12
v(t) = 6 + e 2t (—2cos2t — 12sin2t)
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Problem 4
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Step 1: Find initial condition from circuit before switch.
Under DC condition: v(0) =5 x 15 = 75V, i(0) = 0A
dv(ot)

Step 2: Find —a and v(o0) From circuit after switch

At t = 0%, i.(0%) = i(0) = 04
0.25H r e ’
. dv(0%) oV
l 1 de /s

Att = oo, No power supply, v(c0) = 0V

After switch
10Q + ; _
" 0.04F With respectto LC, R = 10Q

Step 3: Math computation

R_10_ 1L _1_ .
= —= — = - = — = 0) =
C=orT 08 20w == =g = L0 w()

Since a > w,, case 1.
s1,8, = —20++v400 — 100 = —-20 + 103 = —2.679, —37.32

The general solution:

v(t) = Ae 2679 + Be~37:32t
From initial condition:
v(0) =A+B =75 — A =80.801
v'(0) = —2.6794A —37.32B =0 {5 = “s.001

v(t) = 80.801e 2679 — 5.801e 3732ty
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It is more convenient to find capacitor voltage first. Then take derivative to find
loop current. Assign capacitor voltage as in figures.

Step 1: find v(0), i(0) from circuit for t < 0. Under DC condition:

i(0) = % =24, v(0) = =24 X 200 = —4V (capacitor and 2() in parallel)

Step 2: Att = 0%, capacitor and inductor in series, i.(0%) = i(0) = 24,
+ i (o+
dv(0%) _ ic(0*) _ 2 =8V /s
dt c 0.25
At t = oo, 12V not connected to LC, v(o0) =0

With respect to LC, R = 2}

Step 3: Math computation

_R_2_, 11
TTLT1Te T LT LT Ave
2V2
Since a < w,, use Case 3
wg=VB—4=2,
General solution: v(t) = e 2!(Acos2t + Bsin2t)
From initial condition:
v(0) =A=—4
V'(0)=—24+2B=8 "7 B=4+A=0
Ji(t). 05H 20
Thus v(t) = —4e %tcos2tV - Wy
Since i(t) and i.(t) are the same, 4Q
i(t) = C% = 0.25(—4(—2)e 2t cost2t S~
+8e~2tsin2t) 12v __T +
o2t , I
= 2e7**(cos2t + sin2t)A 0.25F

4/26/2017



Problem 6 150 t>0 s
- W
t<0
360 6Q) 6Q2

| |§3H 250 %é -
609% ;LL 1, § 600= ;L . §

— 27 _ 27

25Q

40V

Step 1: Find v(0) and inductor current i(0) from circuit fort < 0.
Since no voltage across 6£, v(0) is the same as voltage across 601,
which is in parallel with 15Q + 250, 60//(154+25)Q=240Q

By voltage division,

24 LN
v(0) = 40 X === =16V, And i(0) = 0.

Step 2: At t = 0%, v'(0%) =2 =
At t = oo, since no power supply, v(c) = 0

With respect to LC, R = 6 + 60]||(15 + 25) = 30Q

Step 3: Math

Since a > w,, case 1,

Sl,SZZ_SiVZS_ :_9,_1

The general solution: v(t) = Ae " + Be™*
From initial condition:

v(0)=A+B =16 }_’ A=-2
v'(0)=—94A—-B=0 b= 1o

v(t) = —2e % +18e7tV
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Problem 7 L <0 t>0
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Step 1: For t <0, 4u(-t) = 4A, current source on;
60u(t) = 0V, voltage source off (short).
v(0) = —4x6V =-24V, i(0) =0, v'(0) =0.

Step 2: For t> 0, 4u(-t) = 0, current source off (open), 60u(t)=60V,
voltage source on,

Att = o0, v() = 60V,

R withrespectto LC, R =4+ 2 = 6()

Step 3:

1
—=— =75,
2L 2 JCcL 0.2
wy > a, Case 3

a)d=v25— :4,

The general solution: v(t) = 60 + e 3!(Acos4t + Bsin4t)

1

From initial condition :
v(0)=60+A4=-24= A=_84
' (0)=-34+4B =0 = B=0.75A=-63

v(t) = 60 + e 3t (—84cos4t — 63sin4t)V
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Problem 8 £ <0
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Step 1: Fort < 0, 3u(t) = 04, right side source off (open)

v(0) = 6 x (10]|5) = 6 X ijig =20V,
20

i(0) =22 =2 =4y,

Step 2: Fort>0,i and i, are opposite, i.(07) = —i(0) = —44

v'(0) = - = —1vis
Att = o0, v(0) =3 x5V =15V,

R =5Q

Step 3:

=R 25 W= =2 =05
T A R A A A

Case 1: 51,5, = —2.5 +v6.25 — 0.25 = —4.949,—-0.0505
General solution:

v(t) = 15 + Ae~+94%t 4 p—0.0505t
Using initial condition:
v(0) =15+A+B =20 ) {0Z01°26
v'(0) = —4.9494 — 0.0505B = —1 o

v(t) = 15+ 0.1526e 4949 + 48474700505ty
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For t <0, 2u(t)=0A, current source off (open circuit)
v(0) = 30V, i(0) =04
Fort>0, v'(0%) = % =0V /s.
Att=00, i=0, v5=2%x5=10V,
By KVL, v(w) =30+ vg = 40V,
R=2+1+5=8Q

R 8 1
a=z=ﬁ=0.8, wO:\/T_LZL
a<wy, Case3, wg=v1-0.64=0.6
General solution:
v(t) = 40 + e~ %8 (Aco0s0.6t + Bsin0.6t)

Compute A and B from initial condition:

v(0)=40+4A=30 = A=-10
v'(0) = —084+06B=0 = B=-13.33
v(t) = 40 — e~ %8(10c050.6t + 13.33sin0.6t) V

dv
i(t) = C— = 0.2(0.8¢7%8(10c0s0.6t + 13.33sin0.6t)

dt
—e~ 98t (—65in0.6t + 8c0s0.6t))
= 3.33e7%8%5in0.6tA
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Ok
Assign capacitor voltage v.
Fort<0, v(0) = 0, since no current to charge the capacitor
By current division, i(0) = — o X 3=1.84
For >0, v'(0") =2 = 1.8/0.02 = 90V /s,

At t = oo, v(00)=3><6—12=6V
With respect to LC, R = 6 + 14 = 20Q

R 14+6
a=—=——=35,
2L1 41
wg=—=—=05, a=w,, case?2
0= VL~ o2 ’ 0/

General solution:
v(t) = 6+ (A + Bt)e >t

v(0)=6+A=0 == A=-6
v'(0) = =54+ B =90 == B=90+5A =60
v(t) = 6+ (—6 + 60t)e ¢
dv
i(t) = C— = 0.02(=5(—6 + 60t)e 5" + 60e~5t)
= (1.8 — 6t)e~>tA



Problem 11
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For t<0, v, =4 Xx2=28V,
Vg =6X%X3 =18V

By KVL,
v(0) =v, —vg =8—-18
=—-10V
i(0) = 04
For t>0,
Att=0%, v'(0) =2 =0
Att = oo,

v(0) = —3%x6=—18V

6Q
44 2Q 1 J‘ + (No voltage across 2() due to
§ t>0 25 FTU short circuit )
l

- R =6Q

g=R 63 4=t 1_
T2 T E T 02T

wo > a, Case3

(L)d=V25— =4

General solution:

v(t) = —18 + e 3t (Acos4t + Bsin4t)

To satisfy initial condition:

v(0) = —18+ A4 =—10 A=38

v'(0)=-34+4B=0 B=6

v(t) = —18 + e3¢ (8cos4t + 6sindt)V
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