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Quiz 2a

1. RLC,RL and RC Circuits
Shown below are 5 circuits. Assume that an input voltage (Vi) is applied across the | ft-
most terminals and the output voltage (Vo) iS measured across the right-most terminals.
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Given below are severa possible expressions for generic transfer functions for such
circuits. Indicate which circuit goes with which function.
Vout/Vin = H(JW)
= V[(GwC+ WL X R + L(wC + L/jwL)}]
Vou!Vin = H(jW)
= JWL/(R + jwL + 1/jwC) VoulVin = H(jw)
= jwL/(jwl + 1/jwC)
Vou/Vin = H(jW)
=R/(R +jwL + 1jwC) VoulVin = H(jW)
=R/(R+jwL)
Vou/Vin = H(jW)
= (UWO)/(R + jwL + 1/jwC) VoulVin = H(jw)
= 1/jwC/(jwiL + 1/jwC)
Vou!Vin = H(jW)

= (R+ UjwC)/ (R + jwL + 1/juC) VoulVin = H(jw)
= jwL/(R + jwL)
Vout/Vin = H(JW)
= WL+ LjwO)/(R + jwL + 1/jwC) VoulVin = H(jw)
= R/(R + LjwC)
Vout/Vin = H(JW)
= (R+jwWL)/(R + jwL + 1/jnC) VoulVin = H(jw)
= (UwWO)/(R + L/jwC)
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Find the resonant frequency w, for the RLC circuits and the corner frequency w; for the
other circuits. That is, write the general expression for each frequency.

Determine the complex transfer function for each of the five circuits at the resonant or
corner frequency. Be sure your answer isgiven intermsof R, L, and/or C and does not
contain w. This may seem like an obvious comment, but we want to be sure that you have
the simplest possible expression. Identify the magnitude and the phase of the transfer
function at this frequency.

A. Vout/Vin = H(JW()) =

B. Vout/Vin = H(JWC) =

C. Vout/Vin = H(JWC) =

D. Vout/Vin = H(JW()) =

E. Vout/Vin = H(JW()) =
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2. Diode Circuits

Below are two diode circuit configurations and two figures showing the input and ideal
output voltages for these circuits. Indicate which input/output voltage pairs go with
which circuit. Also, one circuit is a haf-wave rectifier and one is a full-wave rectifier.
Label which iswhich.

Circuit One Input Voltage Output Voltage
T ANAWANNANAWA
i VAVAY
Circuit Two Input Voltage  Output Voltage

_;fi qﬂJbW%NW

When we use PSpice to ssmulate the response of area diode (1N4148, for example) we
obtain adlightly different output response. Shown below are Probe plots for one of these
two circuits configured with 1N4148 diodes and 1kW load resistors. The sourceisa
function generator with a 50W internal impedance. In one case we have added a 0.1nF
smoothing capacitor.
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Which type of rectifier is being modeled?

For the rectifier without smoothing, note and explain any significant differences between
the response of the ideal rectifier and arectifier using real components.

Why is the configuration with smoothing better than without? Can you see any problems
caused by the smoothing capacitor?
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3. Filters
The following circuit consists of a sinusoidal source, a capacitor and a resistor.

ci
| L
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o

If Vin isthe sinusoidal source and Vo is the voltage across the resistor, is this
configuration a high-pass filter, alow-pass filter or neither? Explain your answer.

The source is asinusoidal voltage with some amplitude and frequency. The source
voltage, as afunction of time, is shown on the next page. Write out the mathematical
expression for this voltage function in the form Vi, =V, sn(wt + f ;). Be sure that you
give valuesfor V,, w, and f ,.
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Now that you have determined the magnitude, frequency and phase of the input voltage,
you should have some idea of what will happen at the output. From your knowledge of
the corner frequency for this circuit, will the output voltage be about the same as the
input, substantially smaller or substantially larger than the input? Explain your answer.

Would you say that, for this circuit, the frequency of the sourceis high or low? Roughly
sketch the magnitude of the transfer function for this circuit as a function of frequency.
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4. Operational Amplifiers
The circuit shown below is a standard operational amplifier configuration.

ANV
‘I:' V2
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15v :O
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The input (after the 50W resistor) and output voltages are shown below.

200mv
TN . L N
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o 10*V(R4:2) o V(R3:1)
Time
Isit an inverting amplifier, a non-inverting amplifier or a differential amplifier?

What value of resistor R2 was used to produce this plot?
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