Section 2-9 Switches

P 2.9-1 Determine the current, i, att=1s OXC 1 XC
and at t = 4 s for the circuit of Figure P 2.9-1.
15V C) 5 kQ C 10V

Figure P 2.9-1
Solution:

t=2s Att=1 s the left switch is open and the
O>f 5 X o right switch is closed so the voltage

across the resistor is 10 V.
'15\!@) 5 kQ C 10V
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At t=4 s the left switch is closed and the right switch is open so the voltage across the resistor is
15 V.
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P 2.9-2 Determine the voltage, v, at Qﬁ + (=25
t=1 s and at t = 4 s for the circuit shown
in Figure P 2.9-2. 1 mA <D 5 kQ v -
Figure P 2.9-2
Solution:
At t=1 s the current in the resistor t=35 » —0
is3mAsov=15V. —oﬁ’cT . :
) ) 5KkQ v
At t =4 s the current in the resistor 1 mA CD 2 mA
iSOAsov=0YV.
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Figure P 2.9-3

P 2.9-3 Ideally an open switch is modeled as an open circuit and a closed switch is modeled as
a closed circuit. More realistically, an open switch is modeled as a large resistance and a closed
switch is modeled as a small resistance.

Figure P 2.9-3a shows a circuit with a switch. In figure P 2.9-3b the switch has been

replaced with a resistance. In figure P 2.9-3b the voltage v is given by
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Determine the value of v for each of the following cases.

(@) The switch is closed and R = 0 (a short circuit).
(b)  The switch is closed and Ry =5 Q.
(©) The switch is open and Ry = o (an open circuit).
(d)  The switch is open and Ry = 10 kQ.
Solution:

(@) v=12V

(b) v= (lﬂju =1143V
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(c)v=0V

(d) V:(ﬂJIZZO.IISS:O.IZ \Y%
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