Question 1 – Transfer Functions
Consider a variety of filter configurations that can be analyzed with PSpice. All the resistors (except one) shown are 1k, all the inductors are 1mH and all the capacitors are 0.1uF. In general the components can assume any realistic value. Thus, in most of this problem, we will only assume that they have some unknown value. For each of these circuits, assume that the input and output voltages are measured at the two locations where we have added a voltage marker.
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a) First, identify which of these is a low pass filter (list all):
Which is a high pass filter (list all):

Which is a band pass filter (list all):

Which is a band reject filter (list all):

b) The complex transfer functions for all of these filters are given below. Identify which circuit goes with each transfer function.
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c) The voltage and phase vs frequency for each of these filters is shown below. Identify which plot goes with each transfer function.
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d) Find the transfer function for the following circuit. (Hint- it is a combination of two of the circuits we have seen above.) 
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Simplify this transfer function at very low frequencies and very high frequencies and show that your results are consistent with the voltage magnitude and phase plot below. What kind of a filter is this combined circuit?
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e) Extra Credit – Which of the original eight filters is also a combination of two other filters? Explain your answer.
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