EECS 210 W97 Section#2

Final EXam Solutions
(20 pointa)
Problem # 1
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Consider the circuit shown below which contains a voltage

controlled current source.
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Find the voltage at node A.
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(20 points)
Proablam § 2

When an arhit:arylvaltagu ¥ wolts (at @=100 rad/s) is applied to
the two terminal circuit shown belew a current [ amperes flows.
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It is experimentally found that the relationship between ¥ and I

is given by

X= (3 + 35) + L{(10 + 15)

Draw an equivalent two terminal circuit which contains only one
independent voltage source (¥4), one resistor (R) and one
inductor (L). Specify the values of ¥;, R and L.
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Problem § 3

The frequency transfer function, H(W) , of a filter is given by
the Bode plots shown on the next page.
(a) What kind of filter is this?

bondstop "“1"?

(b) If the signal 3

x(t) =0. lcos(100t+5%) + (0.lkos(3100£+53%) +0.1585cos (8x105t+479)
is input to this filter, then estimate the filter output yit)
using the Bode plot.
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yit) = Coslioot) + cos(3100t) - sin(8x105t)
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{c) Find the system transfer 3), from the asymptotic
Bode plot.
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Plots for Problam # 3
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Problam § 4

=

+(a) Write a node equation at node A.

YA-YD (VA-Vo)se +# (VA-Yo)_p | (]
R
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first computing I,.
£| = fafitl
Ya-YozRT = YoRes (%

Va = (1+Res) Vo

or (24RCS)VpA = Yo+ (1%Res)Ye (2

{b) Express the node voltage at node A in terms of i by

(3)

($)

J¢) Combine your results of parts (a) and (b) above to show that

the system transfer function is given by

Hs) =

a'+bsel  (ItRes)”

Find the ?!;una of a and b in terms of R and C,.
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Sf’btdr For R=11 and C=1F, H(s) is given by
10"-“!"

; H(s) =
,—-*""!F"IE' =" (l+s}=

Sketch the asymptotic Bode plot(magnitude only) of this H{s) on
page 12. What type of filter is this?

Low Pags |47 'P%

}s (e) When R=1 I and C=1F, the 3 dB cut-off frequency w_. (i.a.,

|H(®,) |=0.7071H(0)|) is 0.644 rad/s. Frequency and impedance

scaling are used to transform this circuit into a new low-pass

filter with C=10 nF and 3 dB cut-off frequency 6440 rad/s.
the new value for R.
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Work Arsa Tor Problem # 4
(continued on page 13)
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mntir: Bode Flot (Magnituda) for FProblam #4
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{20 points)
Problem § S

Consider the circult shown below.
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. Compute the power factor seen by the source,.

it is leading or lagging. ’ . .
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Specify whether

HﬁE“ (b) . Find the (i) apparent power, (il) complex power, and (1iii)
real power delivered by the scurce. Don't forget to include the

EtE/E=I'5ﬁLq5n/I.SﬁLI‘f5p = 1 lo® A
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(c). A second load is connected in parallel with the series RLC
This load dissipates 1.25 W and has a power factor

units.

combination.
of 0.9806 lagging. Compute the power factor seen by the source
with these two loads connected in parallel. Specify whether it is
leading or lagging. '
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