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1. RLC Circuits (25 points}
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4} Find the complex bransfer function for the phove cincuit
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b} Cive an expression for the rsonance frequency £,

j
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¢) Find the magnitode and phase of the transfer function for the following three cages.
Make sure that your answer makes sense with the basic knawledge you have about
capacitors and inductors.
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d} Plot the magnitude of the ransfer function versus frequency. Make sure that the tiree

points you found above fit on your plot
\lped)

¢. Band-Pass Filter
4. Band Reject-Filter
Why?
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2. Diode Circuits (25 points) -
In figure below the diode is not ideal {tums on at Vp=0.7v), and B = 1kL.
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b) Plot Vout versus Vin for the range —5v<=Vin<=5v. Make sure that the three peints you
calculated in part a fits on your plot. (This is equivalent to DC Sweep that you have
performed in PSPICE) Yok
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c) If Vin = ASin{2nf t), where A = Sv and f = 1kHz, which of the following plots
represents Vout.? Why?
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3. Filters (25 points) .
The following circuit consists of a sinusoidal source, an inductor, a capacitor and &
resistor.
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If vi, is the sinnsaidal source (including the 50 chm internal impedance) and vey is the
voltage across the inductor, is this configuration a high pass filter, a low pass filter, &
band pass filter or a band reject filter? Explain your answer,
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The source 1= a sinusoidal voltage with some amplitude end frequency. The source
voltage, as & function of time, is shown on the next page. Write out the mathernatical
expression for this veltage function in the form v;, = vesin{ut+dy). Be sure that you give
values for vg, , and gy,
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100m0

Time

Now that you have determined the magnitude, frequency and phass of the input voltage,
You should have some idea of what will happen at the output. From your knowledge of
the comer or resonant frequency of this circuit, will the output voltege be about the same
as the input, substantially smaller or substantially larger than the input? Explain your
angwer.
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Would you say that, for this circuit, the frequency of the source is high, low or neither?
Very roughly sketch the magnitude of the transfer function for this circuit as a function of
frequency. Yiou only need to show the general shape of the magnitude, not the phase,
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Question 4 Op-Amps {15 poinls)
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Above iz a figure of an Op Amp Circuil end its input snd output voltage as seen in
Pupice.
a) Iz this an Inverting, Non inverting, or Differential Op Amp Cirenit?
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b) If the Gain shown on the graph 1s 2, Calenlate: the resistance nesded for R2 wo give the
Op Amp Circuit a Gain of 10,
2,
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¢) What is the Maximum arnount of voltage that can ever be read at the Output of the
Circuit?



