Fundamentals of ECE

EE292: Fall 12

Homework #5
Due Th. 10/18

You may use Matlab to generate plots.

1. (Hambley P4.7)

Given an initially charged capacitance that be-
gins to discharge through a resistance at ¢ = 0,

(a) What percentage of the initial voltage re-
mains at two time constants?

(b) What percentage of initial stored energy
remains?

2. (Hambley P4.9)

In physics, the half-life is often used to char-
acterize exponential decay of physical quanti-
ties such as radioactive substances. The half-
life is the time required for the quantity to de-
cay to half of its initial value. The time con-
stant for the voltage on a capacitance discharg-
ing through a resistance is 7 = RC. Find an ex-
pression for the halfOlife of the voltage in terms
of RC.
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Figure P4.18

3. (Hambley P4.18)

Consider the circuit shown in Fig. Prior
tot=0,v; =100V, andve = 0.

(a) Immediately after the switch is closed,
what is the value of the current [i.e., what
is the value of i(07)]?

(b) Write the circuit equations needed to ob-
tain the differential equation relating cur-
rent?

(c) What is the value of the time constant in
this circuit?

(d) Find and expression for the current as a
function of time.

(e) Find the value that ve approaches as ¢ be-
comes very large.

4. (Hambley P4.20)

Explain why we replace capacitances with open
circuits and inductances with short circuits in
dc steady-state analysis.

5. (Hambley P4.24)

The circuit shown in Fig. has been setup
for a long time prior to ¢ = 0 with the switch
closed. Find the value of ve prior to t = 0. Find
the steady-state value of vo after the switch has
been opened for a long time.
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Figure P4.24

6. (Hambley P4.27)

The circuit of Fig. has been connected
for a very long time. Determine the values of
vo and iR.
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. (Hambley P4.28)
Consider the circuit of Fig. in which the
switch has been closed for a long time prior to ¢t = 0.

(a) Determine the values of vco(t) before ¢t = 0 and
a long time after t = 0.

(b) Also determine the time constant after the
switch opens and an expression for ve(t).

(¢) Sketch veo(t) to scale versus time for —0.2 <
t<0.5s

. (Hambley P4.42)

The switch shown in Fig. has been closed for
a long time prior to t = 0, then it open at ¢t = 0 and
closes again at t = 1s. Find iy,(¢) for all ¢.

. (Hambley P4.43)

Determine expressions for and sketch vg(t) to scale
versus time for the circuit of Fig. The circuit
is operating in steady state with the switch closed
prior to t = 0. Consider the time interval —1 <t <

5ms. 50 t=0
[ 4
W) +
20V CD 1H g 1 kﬂng(t)
L 2

Copyright © 2011, Pearson Education, Inc.

Copyright © 2011, Pearson Education, Inc. Figul‘e P4 . 43
Figure P4.27

’

t=0 +
5mA CD 10 kQ 10 uF =< ()
10 kQ

Copyright © 2011, Pearson Education, Inc.

Figure P4.28

6Q

z'L(t)\L M T
6H 120 CT 3A

Copyright © 2011, Pearson Education, Inc.

Figure P4.42




