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Electric Circuits Il —
Tutorial 01

Source Free RC Circuits
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a 7.1 In the circuit shown in Fig. 7.81
v(t) = 56e "V, >0
i(t)y =82 mA, t>0
(a) Find the values of R and C.
(b) Calculate the time constant 7.
(c) Determine the time required for the voltage to
decay half its initial value at 1 = 0.
i
< -
RZ » =G
Sell 1 (a t=RC = 1/200
For the resistor, V=iR= 56e™*" =8Re™ x10° —— R= ‘;—6 =/ kQ
1 1
= = - =0.7143ufF
200R  200X7X10° ————
(b) T=1/200=5 ms
(c) Ifvalue of the voltage at =0 1s 56 .
%x&s =56 —— &™=2
200t, =In2 —— f, =L|ﬂ2 =3.466 ms
200
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@ 7.3  Determine the time constant for the circuit in Fig. 7.83
10 kQ 20 kQ
AW MV
100 pF == § 0KQ 2 30k
Figure 7.83
or Prob. 7.3.
Sol 2
R=10 +20//(20+30) =10 + 40x50/(40+ 50)=32.22 kQ
r =RC =32.22X10°X100X107'? = 3.222 uS

Dr. Ahmed EIShafee, ACU : Spring 2016, Electric Circuits Il
-3/6-



o dme

F!CU AHRAM CANADIAN UNIVERSITY

dasiall ag 12
g . Faculty of Engineering
Q3 7.5 Using Fig. 7.85, design a problem to help other
efJd students better understand source-free RC circuits.
t=0
Ry
AMA ——

R, % ‘ '

'@ L SR
T

Figure 7.85
For Prob. 7.5.

Sol 3 .
Let v be the voltage across the capacitor.

Fort <0.
V0 )= (24)=16V
2+4

For t =0. we have a source-free RC circuit as shown below.

li

40

50

r:RC:{4+51—;:35
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v(t) = v(0)e™'" =16e 2V
. ~dv 1, 1 _ _
i(=—-Cl = —(——)16e"® =1.778e7"® A
dt 3 3
Q4 4 . i i .
7.7 Assuming that the switch in Fig. 7.87 has been in

position A for a long time and is moved to position B

atf = 0, Then at r = 1 second, the switch moves

from B to C. Find v(1) for t = 0.

10 kQ A
J— v""./"-".'v_‘
B C
12v () L & —= 2mF
500kQ < S 1kQ
E__J
Figure 7.87
For Prob. 7.7.
Sol 4

Step 1. Determine the initial voltage on the capacitor. Clearly it charges to

12 volts when the switch is at position A because the circuit has reached steady state.

This then leaves us with two simple circuits, the first a 500 € resistor in series with a
2 mF capacitor and an initial charge on the capacitor of 12 volts. The second circuit
which exists from t = 1 sec to infinity. The initial condition for the second circuit
will be v(1) from the first circuit. The time constant for the first circuit is
(500)(0.002) = 1 sec and the time constant for the second circuit 1s (1.000)(0.002) =2
sec. vc(ee) =0 for both circuits.

Step 1.
ve(t) =12e" volts for 0 <t <1 sec and = 12¢ eV at t =1 sec, and
= 4.415¢ Y volts for 1 sec <t < w.

12e" volts for 0 <t < 1 sec. 4.415¢ 2V volts for 1 sec <t < .
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Q5
7.9  The switch in Fig. 7.89 opens at t = 0. Find v, for
t> 0.
2kQ =0
AV K
o + 2
6v () v S4kQ = 3mF
‘igure 7.89
“or Prob. 7.9.
Sol 5

For t < 0. the switch 1s closed so that
A
v (0)= ——(8)=
.(0) o 4{ )

For t =0. we have a source-free RC circuit.
r=RC =3x10"x4x10% =125

Volt) = vo(0)e T =412 V.
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