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_ Problems

Section 4.1:

P4.1. Consider a capacitance C discharging through

P4.2.

P4.3

v,=100V

a resistance R. What is the time constant of
this circuit? To attain a long time constant do
we need large or small values for R? For C?

The insulation used in real capacitors is not per-
fect. This can be modeled by a leakage resis-
tance in parallel with the capacitance. A 100-
wF capacitor is initially charged to 100 V. We
want 90% of the initial energy to remain after
one minute. What is the limit on the leakage
resistance for this capacitor?

Consider the circuit shown in Figure P4.3. As-
sume that the initial voltage across the capacitor
is vc(04) = 0. Find an expression for the volt-
age across the capacitor as a function of time
and sketch to scale versus time.
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*P4.4. Repeat Problem P4.3 if the initial voltage is

P4.5

0

ve(04) = -50 V.

Consider the circuit shown in Figure P4.5. As-
sume that the capacitor is charged to a voltage
of 50 V prior to t+ = 0. a. Find expressions
for the voltage across the capacitor vc(z) and
the voltage across the resistor vg(z). b. Find
an expression for the power delivered to the
resistor. ¢. Integrate the power from ¢ = 0 to
t = oo tofind the energy delivered. d.Show that
the energy delivered to the resistor is equal to
the energy stored in the capacitor prior to t = 0.
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We use the time constant to characterize trap.
sients in electric circuits. In physics, the halflife
is often used to characterize exponential decay
of physical quantities such as radioactive sub.
stances. The half-life is the time required for the
quantity to decay to half of its initial value. The
time constant for the voltage on a capacitance
discharging through a resistance is © = RC,
Find an expression for the half-life in terms of
R and C.

Consider the circuit shown in Figure P4.7. The
switch opens at + = 0. Find an expression for
v(z) and sketch to scale versus time.
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*P4.8. At =0, a charged 10-uF capacitance is con-

nected to a voltmeter as shown in Figure P48.
The meter can be modeled as a resistance. Al
t = 0, the meter reads 50 V. At t = 30 s, the §
reading is 25 V. Find the resistance of the volt-

meter. '
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