Problem 1: No matter what is asked, for RC circuit, always find
capacitor voltage first. Need v(0), v(e) and R,, with respect to capacitor.

30 a Find v(0) from circuit before switch, i.e., t <0

6Q i
30 | + By voltage lengOIl.
3Q a Fort >0, the switch is connected to position b

Iy

00 6Q

2F| T

30
O Oy 3Q T v()

Find v (o) as the capacitor voltage under DC condition. Also by voltage division:

) = X 12 =4V
v(e) =377
3Q a To find R,q With respect to
A the capacitor, turn off voltage
60 source with short circuit:
30V
O 30 Re=3//620
| L
Now form the solution: t - L -12
RegC~ 2x2 4

t
v(t) = v(o) + (v(0) — v(e0))e Rea€

=4+ (7.5—4)e #" =4+ 357025ty

Find i(t) from v(t) by the property of capacitor:

dv
— =2 X% (—0.25) X 3.5e7025t4 = —1.75¢7025t4

i(t)=Cdt =

Treat capacitor as open circuit.
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Problem 2

Fort<0, is(t) = 5u(t) = 0. No power supply, v(0) = 0V

For t>0, is(t) = 5u(t) =54
20

SA
6Q

+ |
-

—0.25F

|

2Q

To find v(), consider the above circuit under DC condition.
The voltage across 5A=5 X 6 // (2+2) =5X 2.4 =12V

By voltage division: v(o0) = 22? X 12 =6V

To find R4 with respect to capacitor, turn off 5A with open circuit.

Req = 2// (2+6)=1.6Q, —

t
v(t) =6+ (0—6)e 04 =6 — 6e25t) \

Problem 3 (a)

(t<0)
3A 12Q§ § 6Q
(D 4f§ J |1
3H
| |
For t <0, under DC condition,
inductor is short circuit.
By current division:
i(0) = X3=12A

446

1
RegXC ~ 1.6x025

(t>0)
dan

At t = oo, under DC condition,
inductor is also short circuit.
Also by current division:
41112
i() = 1

— % x3=14
4112+ 6

Fort>0, R, with respect to inductoris: Rp,q = 6 + 4[|12 = 9Q

Form the solution: i(t) =1+ (1.2 —1)e 3t =1+ 0.2e73¢4
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Problem 3 (b)

20
48V . (t<0)

b1 i(o)zizz,q

4+6
4Q oH
12Q

9A
N 4 § . 60
- 40 12Q lé 3Q i
() =9 X A =34
() 3+6

With respect to inductor, Reqq =94, RL—" = 4.5s

i(t)=3+(2-3)e 45t =3—-¢*5Yy

Problem 4: For RC circuit, Always find capacitor voltage first. Need v(0), v(c0), Req

Fort<O0 Fort>0 50mF
50mF [ —
N — 24V 40 +v -
24V 40 v 30
+ Q C
80 Vs
8Q - 8Q ‘

At t = oo, capacitor open,

For t< 0, capacitor open, the right No current through 89, 40,

side loop and the left side loop are v(0) =24 —1.2% 6 = 16.8V
not related: o With respect to capacitor,
Ry =8+4+6=180Q
Vg =———X24 =96V eq
®78+4+8 1 _ 111
vp=12%x6="72V; ReqC  18x0.05

v(0) =vg—vg =9.6—-72=24V v(t) = 16.8 + (2.4 — 16.8)e 111ty
= 16.8 — 144111ty
> =6(1.2 + 0.05 X (—14.4) x (—1.11)e~111¢

=72+ 4.8e" 111ty

dv

vg(t) = 6<1.2 +C T
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Problem 5
5Q
t<0 v, 6Q
J\/W\l
3A 12Q 200 lil 0.5H 1oV
For RL circuit, always find inductor current first Att = co, alls(()) treat inductor as short,
To find i(0), consider circuit for t<0, i(0) =

Treat inductor as short, use nodal analysis:

W0vx _ vx |, Dx y Vx
KCLatV, 3+ =Zyxyn

- Req = 6+ 20||5Q = 10Q
v=10V iﬂ:%: 20s
i(0) = %" = 1.6674 '

You may also find i(0) by using source transformation.

i(t) = 0.8+ (1.667 — 0.8)e 24 = 0.8 + 0.867e2%t4
di
v(t) = L= 0.5 X 0.867 X (=20)e2ty = —8.67e 20ty

Problem 6

Find inductor current first. 2Q

Fort<0, V;=9u(t)=0, t>0 60
No power supply,

Y j
i(0) = 04 12 3Q§

3
V93 1.2H

Att = o0, i(00) = —— x ——A = 0.754,
2+6||3 3+6

X
54206 20+6
With respect to inductor,

= 0.84,

With respect to inductor, R,q = 6 + 2[[3Q = 7.2Q W

Rﬂ=E=6S 2Q
L 1.2

6Q
i) = 0.75 — 0.75e76tA

L) = L% = 1.2 x (=0.75) x (—=6)e 5tV »
. vo(t) = 5.4e~Ctu()V

=)

3Q
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Problem 7 For t <0, 20 u(-t) =20V,

4Q 1
20
20V i(0)=— =054
t<0 0.5H 4
12Q |
40 i
+ For t>0, 20 u(-t) =0V,
t>0 O.5Hé p o e)=04
12Q ‘ -

With respect to inductor: R, = 4[|12Q = 3Q, % = % = 65
it)=0+(5—-0)e %4 =5e"%4
di
v(t) = L& =0.5x%x5x(—6)e %V

v(t) = —15e~%tu(t)V

Problem 8: Find inductor current first. Need i(0), i(0), R¢q

PAY v, 30 l \L

For t<0, both 2Q and 3Q are short circuited: i(0) = EA = 1.54,

At t = oo, inductor is short circuit, 2Q and 3Q are in parallel, 6Q
) 9 3
i(e0) = 6+3(]2 x EA = 0754, 30 R
For t>0, with respect to inductor, R,y = 2 + 3[|6 Q = 4Q, eq
Req _ 4
“ea 2 _ o
L 2 20

i(t) = 0.75 + (1.5 — 0.75)e ™2t = 0.75 + 0.75e "2t A
di
v (t) = LE+ 2i =2 x(=2) x 0.75e72t + 2(0.75 + 0.75e2t)V = 1.5 — 1.5e 7%tV
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