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For the circuit as shown in the following figure, the switch has been closed for a long time before

opening at t = 0. Find the voltage across the capacitor vc(0) and its first derivative % i.e. right
t

after the switch opens.
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Solution;

Because the switch has been closed for along time before t = O, the capacitor can be regarded as open,
as shown in the following circuit.
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The voltage drop across the capacitor can be found from the voltage divider circuit.
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Immediately after the switch is opened at t = 0, the equivalent circuit become
+ +
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The voltage drop across the resistor is vc(0*)= vc(0)=3 V, thus the current go through the resistor is




Ve(0") _ v (0") _ 3V
1kQ 1kQ  1kQ

i.(0") = =3mA

and
ic(07) ==i(0") =-3mA

From element relation for capacditor, i, = Cdditc , we have

dve(0") _ic(0") _ -3mA
dt C 14F

= -3000V/sec -

For the circuit as shown in the following figure, the switch has been closed for a long time before
di, (0%)
dt

opening at t = 0. Find the current pass through the inductor i.(0%) and its first derivative i.e.

right after the switch opens.
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Solution:
The switch has been closed for along time before t = 0, the inductor can be regarded as short circuit for
the terminal, as shown as the following circuit.

1kQ

W
V(& % 1kQ

i (07)

The current pass through the inductor is simply the current through the left-hand side 1 kQ resistor.

i,(07)=i.(0 )—1kQ 6 mA
After the switch is opened at t = O, the circuit become
+ +
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The current pass through the resistor isi (0%)=i.(07)=6 mA and the voltage drop across the resistor is
Vg(0") =-i, (0") x1kQ = -6 mA x1kQ = -6V

and

v, (0') =vx(0") =6V

From element relation for inductor, v, = A e have

dt
di (07) _vi(07) _ =1 (O)xIk _ =8mxIK __gho0p/sec

dt L Im
Vc(0+) — 3V ’ dvcd(to ) = —3000V/sec
(01 = 6mA i Léf ) - ~6000A /sec






