Practice 1: Find v (t) and 1,(t) for t >0.
t=0 5 (0) = — 112

M i 2+6+6//12
— —> =Zx15=5V
4_ 12
40mF For t>0,
—— Ry, = 6//12 4+ 6 = 100

15V 6Q 120 —T V. 1 __ v ¢
R;,C ~ 10x0.04

X 15

. AN v.(t) =5 23V for t=>0
62 60

io(t) =CZ
= 0.04 X 5 x (=2.5)e?%"t
= —0.5e7%°4
i1(t) = —Lic(t), by current div.

6+12
= 0.1667e722 4

Practice 2: Find v (t) and v,(t) for t >0.

_4§§/ =0 120 FOTt<O,
Ve =6 X 4//12 =18V
+

40 6A+ B By voltage division
CS Veo Vi —25mF  V(07) = v1(07)
_ =18 =12V
_ 8+4
W
402
Fort>0,
Ry, =12 + 8 = 200
1 1

=2 v(t) =12e7%V

R,,C 20 X 0.025
By voltage division,

8
v,(t) = 20 12e7%t = 4.8e~%tV



Practice 3: The switch has been closed for a long time
before open at t =0. Find [ (t) for t >0.

B Assign v,.
ix =0 - Then by ohms law,
5 for all t,
21, + I.(f) = 2 Eql
100 o 400 () =5 (Eal)
Y/ 7CT0.5F
— Just need to find v, (t).
wyyyy For simplicity, replace
200 the circuit inside the green box
: with an equivalent resistance
- 1
1A L+2,=1-> I, =-4,vy =10V
20, + Vo 3
10Q2 v v <A> Req = 1- 10Q
The equivalent circuit :
2002 (Same v, (t) as original circuit)
t=0
For t<0, %
v.(07) =2(40//10)=16V + 2A
For t > 0 § — 400 C‘)
’ 10Q2 Ve
1 _ 1 =0.2 <] 0.5F

RinC 10%0.5

Thus, v.(t) = 16e~ 92ty

Finally, plug into (eql), L.(t) = 5 e 92t4, for t>0.
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Practice 4: Find 1(t), 1,(t), 1,(t) for t > 0.

t=0

12€)

For t <O.
R, with respect to 12V
Reqg =3+ 4//12 = 60

12
12@§ Is =5 =24

By current division:

i(07) = ———2=15A

Fort>0,
R;n, with respect to L:

0.5H =160 Ren = 16//16 = 80
. th _ _
—>— L 0.5 16
124 i(t) = 1.5e716t4
42 By current division:

. . 16
i1(t) =ip(t) = ﬁl(t) ;
= (0.75e716t4
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Practice 5: Find I,(t) and v,(t) for t >O0.

3A

400 C‘)

Il
10Q =200 §2H
i |
AVAY
200 200
3A
- 400 (‘)
lLJ
Wy
200
IZ Il
100 20Q 3,y

Fort <0,
. 40
i;(07) = 70120 X 3 =24
For t >0:
R;, =30//20 = 12Q
Rin B 12 B
L 2

lL(t) = 28_6tA

By current division:

30

AGEEESAG

= —1.2e7 %4
1 (t) = —0.8¢~5A
vz(t) = 1012 = —86_6tV
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Practice 6: Find v(t), 1,(t) for t> 0.

v(0) =12V
| 2F v(w) =12 —-2X%X4 =4V
|| Rth w.r.t C:
+V — +
Rth = 7Q
12V (—o x=4Q <A> 11
I 2A Rl 14
M v(t) =4+ 8e /MY
30 ix(t) =2+ ic(t)
1
A. v(t)=4+8e""V = 2 + 2(8) <_ ﬁ) e—t/14
o k(D=2-B/TE""A 8
-2 — —t/14A
7 e
Practice 7: Find 1.(t) for t > 0.
{ e b v(0)=0;
30m =0 it 0.25mF Fort> 0,
1 v =0 R = 2k//(Uk+ 10)
1kQ T = 1kQ
= =4
A we RenC

V30ma(©) = 0.03(1k//3k) = 22.5V
v(o0) = §v30mA = 15V

v(t) = 15(1 — e *)V;

i(t) = €22 =0.25m(15)(4)e ™ = 15¢™*mA

v
il(t) — ﬁ — 75(1 — e“”)mA
i,(t) =30—i.—i; =225—75e"*"mA
5



Practice 8: Find 1(t) for all t .

1

4)
10V 24V A o
i 2 on
(=0 <
§ 30
20 | .
= i(0) =-— =24
602 2+3

Fort>0, Ry, = 3 +6//2 = 4.50, ~ = 2.25

i(o0) can be found using source transformation:

5A

P

ZQ<

4A‘

1

i(e0) =

2116 (4 4 5)=3A

2//6+3

i(t) =3+ (2—3)e +2t4
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Practice 9: Switch connected to “a” for a long time before
connected to “b” at t=0. Find v(t) for t > 0.

a
o——
A' v(t)=-2e""V

12V

3Q 4Q
- Fort<O0:;
6Q 4Q b =0 C open.
4Q) and 4() in series

CJD 6 and 3Q) in series
12V \=~ By voltage division:

v, = 6V;
v =4V
By KVL,
v(0)=4—-6=-2V

Fort>0, v(o) = 0.
Since 12V replaced by a short circuit, 4Qand 4Q) in parallel,
3Q and 6} in parallel. Thus,

1
R, =1+4//4+3//6 =50, = 0.5

R, C
v(t) = —2e7 05ty



