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1. In the circuit below, the switch is moved instantaneously from a to b at t = 0.
Determine:
a) Initial and final voltages across the capacitor.

b) The time-constant, ©
C) ve(t) and ic(1).
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Since the switch has been closed for a long time, the capacitor has become fully
charged before the switch is opened and is an open-circuit. Convert the current
source to a Thevenin 10 V in series with 4 Q to give a circulating current of:

o = 20-10 _ 5 g333 A
8+4

ve(0*) = ve(0) = 20 — 8 x 0.8333 = 13% V

i.e. theinitial voltage, | Vo=13%V|

Fort > 0, the capacitor becomes an open-circuit in steady-state and Vs is given by
the voltage divider relationship:

24
Vi=205 54 =

The Thevenin resistance seen by C is 6 Q, so the time constant is:
1=RC=15x10¢x6 = 90 s |

Since:vc(t) = (VO _Vf )e_% _|_Vf — (13.33_15)671111“ +15 :15—1.667671111"

Then: [v (t)=15-1.667¢ """

d
lolt) = Ceq% =15 x10° x(-1.667) x (-11111)e""™"

And: i (t)=277.8e""""" mA




In the circuit below, the switch is moved instantaneously from a to b att = 0.
Determine:

a) Initial and final currents through the inductor.

b) The time-constant, ©

c) i(t) and vi(t).
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Since the switch has been closed for a long time, the inductor has become fully
energized before the switch is opened and is a short-circuit.

iL(0") =i(0)=25+25=5A
i.e. theinitial current,
For t > 0, the inductor becomes a short-circuit in steady-state and Is = 2.5 A.

The Thevenin resistance seen by L is 575 Q, so the time constant is:
- 53.33x10°°
5.333

=10ms

Since: i, (t) = (I, —1,)e ™% +1, = (5 2.5)e ™ 1 2.5 = 2.5+ 2.5

Then: li_ (1) =2.5(1+e7'%") A

di
v, (f) = Leqﬁ = 0.05333 x (-2.5 x 100e'*"")

And: |v,(t)=-13.33¢" V




