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FSE Final Exam Practice

Instructions: You are required to answer at least 5 of the multi-part questions from the following seven categories:

e Basics of wave physics Score: (of 20)
e Psychoacoustics Score: (of 20)
e  Microphones Score: (of 20)
e Signal flow and basic mixing Score: (of 20)
e Reverberation and effects Score: (of 20)
e Equalizer filters Score: (of 20)
e Dynamics processors Score: (of 20)

If you choose to answer more than 5 questions, the 5 questions with the highest score will be used for your final
grade.

I. Basic wave physics:

Scenario:

2 Loudspeakers are separated by 1.1 feet, as shown below. They are emitting the same sound at the same time (no delay
between them).

. uestions:
Sound propagation Q
< > 1) How long does it take the sound to travel from speaker 1 to
1.1 feet speaker 2 assuming the speed of sound is 1100 feet per second? (4
) pts)
Speaker 1 Speaker 2

2) This time is the period (the time for a full 360 degree wave cycle) of what frequency of sound? (4 pts)
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3) What will happen to the volume of this frequency? (6 pts)

4) What will be the lowest frequency to cancel completely because of a 180-degree phase offset? (6 pts)

5) Bonus: Name 2 ways of restoring a flatter frequency response to this speaker system. (2 pts)

II. Psychoacoustics:

Questions:

1) Does the human ear respond equally to all frequencies of sound, or is it more sensitive to some frequencies than
others? How does the relative response to change as the overall volume is increased? For full points, a graphical
representation of the ear’s response is encouraged. (5 pts)

2) Explain what acoustic reflex is, and when it is likely to occur. (5pts)

3) We are able to perceive the difference between a piano playing middle C, and a trumpet playing the same note. What
are some of the characteristics that allow us to identify these differences? Again, a graphical representation of these
differences may be useful. (5 pts)
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4) Two speakers are spaced as shown in the following illustration. Identical music signals are sent to both speakers at
identical levels. A delay is applied to the left speaker, starting at 0 ms, and gradually increasing to 100 ms (3 pts). What
will the listener perceive? (5 pts)

Gradually increasing delay

Listener
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III. Microphones:

1) lIdentify the following 3 microphone types, then state at least one pro, one con, and one suitable application for each
type (10 pts)

DIAPHRAGM

MAGNET

DIAPHRAGM CASE

2) Briefly discuss some considerations when choosing between a large and small diaphragm microphone. (5 points)

3) Briefly discuss some considerations when choosing between an omnidirectional microphone and a unidirectional
microphone. (5 pts)
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IV. Mixing and signal flow basics:

1) [lllustrate the flow of an audio signal from a dynamic microphone through an analog mixing console with internal EQ,
but outboard compression and reverb. You will need an insert (post EQ), an aux send, and an aux return to accomplish
this. (15 pts)

2) When would you want an aux send to be set to pre-fade vs. post-fade? (5 pts)
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V. Reverberation and effects:

1) Show with a time arrival graph and/or a simple illustration the following concepts: direct sound arrival, early
reflections, and reverberation. (10 pts)

2) Explain some reasons that artificial reverb and other effects are applied when close-mic placement is used. (5 pts)

3) What are some of the differences in reverberant character between shoebox and fan-shaped venues? (5 pts)
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VI. EQfilters:

1) The following image shows the input EQ section of a typical analog mixing console. Label the function of each control
shown here: (10 pts)
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2) A common rule-of-thumb for EQ filters is to “boost wide, cut narrow”. Explain the meaning of this statement,

comment on its validity, and try to think of one exception. (5 points)

3) Isit generally preferable to boost, cut, or avoid EQ as much as practical? Explain your reasoning. (5 pts)
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VII. Dynamics and dynamics processors:

1) |lllustrate a waveform before and after a gate has been applied, being sure to clearly show the gate threshold. (5 pts)

2) When are gates typically used, and what considerations should a sound engineer weigh when deciding to gate a signal?
(5 pts)

3) lllustrate a waveform before and after a compressor has been applied, being sure to clearly show the threshold. (5 pts)

4) When are compressors typically used, and what considerations should a sound engineer weigh when deciding to
compress a signal? (5 pts)



