EE 302 PS 04 - SOLUTIONS

Chapter 2

Questions: None

Problems: 11, 14, 16, 17, 20, 21
Critical Thinking: None

Problem 11
1 1 1
“TwC " 2rfC T 27(2 x 10° Hz)(7 x 10712 F)
Problem 14
X7 300 ©2
X; =wlL =27fL = = = 23. MH
L=w mfL — f oL~ 2m(2 o) 3.873 z
Problem 16
J ! ! 45.754 MH
r frg = == . 7z
2nvVLC  2m/(0.55 uH)(22 pF)
Problem 17
1 1
fr L=——7+—=977.25nH = 0.97725 puH

Ton/Ic | (@xfpRC

Problem 20



2 EE 302 PS 04 - SOLUTIONS

There are many ways to tackle this problem. One way is to recall that cutoff fre-
quencies (a.k.a. “half-power points”) are where power is one half of the peak power.
The factor of one half corresponds to a -3 dB drop (actually, -3.01 dB). A -3 dB drop
is a reduction in voltage by 0.707 (equivalently, a multiplication by 1/v/2). This is
seen readily when converting -3 dB to a voltage ratio.
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Thus, we can see that the cutoff voltage is the peak voltage scaled by a factor of
0.707:

Vi

cutoff = 0'707Vpk = 0.707(4.5 mV) = 3.18 mV

Now we present an alternate way to look at this problem:
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First, note that 1/ V2 = 0.707. But, where did this relationship between Vpk and

Veutoff come from? The following discussion is a derivation of the above relation-
ship and may help you understand the relationship between peak voltage and cut-
off voltage. The cutoff point is defined to be the point where power drops to
one-half of the peak power (see the ratio below). The power, and thus volt-
age values, at both the upper-frequency and lower-frequency cutoffs is the same

(P utoff — Pl = P2 = O5Ppk and VCHtOff = ‘/1 = ‘/2 = O707Vpk)

=3.18 mV
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Thus, we can relate Vit o t0 Vpk:
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Truly, this is a good relationship to understand. It is also very useful to recognize
that 1/\/§ = 0.707 and that both of these correspond to -3 dB:

1
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