Audio Electronics Competency Test II
By: Marc Silver
Modern Sources, Signal Processing, and Analog Fundamentals
There was a time when understanding audio electronics was not optional. If you sold or specified serious systems, you needed to know what was happening between the source and the speakers. You didn’t have to be an engineer, but you did have to understand signal flow, gain, noise, timing, and why certain design choices mattered more than others.
That expectation has quietly disappeared.
Today, many systems are built around black boxes with glowing logos and software updates. Music arrives from the cloud. Signals travel over networks. Words like “bit depth,” “jitter,” and “oversampling” get thrown around freely, often without much understanding of what they actually do or don’t do. Specs are quoted. Opinions are repeated. Real comprehension is harder to find.
This test exists to separate familiarity from understanding.
The questions focus on modern digital sources such as CD players, DACs, streamers, and network audio, while still grounding everything in analog fundamentals like gain structure, power supplies, grounding, and signal levels. These are the things that determine whether a system sounds clean, stable, and believable, or thin, noisy, and fatiguing.
This is not a trivia test. It’s a competence check.
Some of the questions are straightforward. Others are designed to expose common misconceptions. Don’t rush. Don’t assume. Read carefully and choose the single best answer. If you’re guessing, that tells you something too.
Grab a pen and paper. Don’t cheat. The point isn’t the score, it’s what the score reveals.
Modern Sources, Signal Processing, and Analog Fundamentals

Multiple Choice
Select the single best answer.
1. Digital-to-Analog Converter (DAC)
A) amplifies a digital signal
B) converts digital data into an analog voltage waveform
C) stores digital music files
D) improves signal strength for long cable runs

2. Bit Depth
A) determines how fast a signal is processed
B) affects the frequency range of digital audio
C) determines the dynamic range of a digital signal
D) controls clock accuracy

3. Sampling Rate
A) the number of bits used per sample
B) the frequency at which analog audio is measured
C) the speed of a DAC chip
D) irrelevant above 16-bit resolution

4. Jitter
A) harmonic distortion caused by DACs
B) variations in digital clock timing
C) a form of RF interference
D) only affects USB audio

5. Oversampling
A) increases amplifier power
B) reduces file size
C) processes digital audio at a higher internal sampling rate
D) only applies to vinyl playback

6. Asynchronous USB Audio
A) requires a special USB cable
B) allows the computer to control the DAC clock
C) allows the DAC to control timing rather than the computer
D) is obsolete

7. Red Book CD Standard
A) supports up to 24-bit audio
B) specifies 16-bit, 44.1 kHz PCM audio
C) applies only to SACD
D) is a compression format

8. Error Correction (CD Playback)
A) improves tonal balance
B) eliminates jitter
C) reconstructs missing or corrupted data
D) converts digital to analog

9. Transport (Digital Audio)
A) amplifies line-level signals
B) reads digital data and sends it to a DAC
C) controls speaker impedance
D) stores streaming content

10. Balanced Outputs
A) are louder by definition
B) eliminate all noise
C) use differential signaling to reduce noise
D) are required for DACs

11. Streamer
A) a DAC with no storage
B) a device that accesses digital audio over a network
C) a form of Bluetooth transmitter
D) obsolete due to smartphones

12. Lossless Audio
A) discards inaudible information
B) cannot be compressed
C) preserves all original digital data
D) only applies to vinyl transfers

13. Bluetooth Audio
A) always lossless
B) limited by codec and bandwidth
C) superior to wired connections
D) unaffected by interference

14. Clock Accuracy
A) affects only bit depth
B) impacts timing-related distortion
C) changes frequency response
D) irrelevant in modern DACs

15. Roon
A) a streaming codec
B) a music server operating system
C) a media management and playback platform
D) a DAC manufacturer

16. Power Supply Quality
A) affects only amplifiers
B) has no effect on digital devices
C) can influence noise and performance
D) is standardized

17. Line-Level Signal
A) speaker-level output
B) microphone-level signal
C) a low-power signal used between components
D) digital data stream

18. Phono Preamplifier
A) amplifies line-level signals
B) applies RIAA equalization
C) converts analog to digital
D) controls turntable speed

19. Moving Magnet (MM) Cartridge
A) requires step-up transformers
B) has very low output
C) uses fixed coils and a moving magnet
D) cannot be user-replaceable

20. Moving Coil (MC) Cartridge
A) typically has higher output than MM
B) requires less gain
C) often needs additional amplification
D) is immune to loading effects

21. RIAA Equalization
A) boosts treble on playback
B) compensates for frequency changes made during record cutting
C) applies only to digital recordings
D) increases surface noise

22. Wow and Flutter
A) digital clock errors
B) speed instability in analog playback
C) a form of jitter
D) cartridge resonance

23. Signal-to-Noise Ratio (SNR)
A) measures distortion
B) compares desired signal to background noise
C) applies only to analog gear
D) determines frequency response

24. Headroom
A) maximum speaker output
B) unused dynamic range above nominal level
C) impedance matching
D) bit depth margin

25. Up-sampling
A) increases bit depth
B) changes file format
C) mathematically increases sample rate
D) increases amplifier power

26. Network Jitter (Streaming)
A) affects speaker cables
B) causes packet timing variation
C) directly alters bit values
D) is always audible

27. Power Amplifier Input Sensitivity
A) speaker impedance rating
B) voltage required to reach full output
C) damping factor
D) gain structure of DAC

28. Gain Structure
A) the physical layout of a circuit
B) how gain is distributed through a system
C) speaker placement strategy
D) DAC architecture

29. Ground Loop
A) digital clock issue
B) acoustic feedback
C) unwanted current flow between components
D) cartridge misalignment

30. Clipping
A) normal operation
B) distortion caused by exceeding voltage limits
C) speaker damage only
D) digital compression

True or False
1. ___ A DAC can influence sound quality even when digital data is identical
2. ___ Higher sampling rates always sound better
3. ___ Bit depth primarily affects dynamic range
4. ___ USB audio quality depends entirely on the cable
5. ___ CD audio is uncompressed PCM
6. ___ Streaming services can offer lossless audio
7. ___ Bluetooth introduces latency
8. ___ Power supplies can affect digital audio performance
9. ___ Line-level signals are standardized across all manufacturers
10. ___ Moving coil cartridges typically require more gain than moving magnet
11. ___ RIAA equalization is applied during playback
12. ___ Wow and flutter are digital artifacts
13. ___ Jitter affects timing, not frequency response
14. ___ Network stability matters for streaming performance
15. ___ Balanced connections reduce susceptibility to noise
16. ___ Turntable speed accuracy affects pitch
17. ___ Headroom prevents clipping
18. ___ All DACs sound identical when measured the same
19. ___ Ground loops can cause audible hum
20. ___ Gain staging affects overall system noise and distortion

Audio Electronics Competency Test
Answer Sheet with Explanations

Multiple Choice Answers
1. Digital-to-Analog Converter (DAC)
Correct answer: B
A DAC converts digital data into an analog voltage waveform that an amplifier and speakers can reproduce.

2. Bit Depth
Correct answer: C
Bit depth determines dynamic range, how quiet the quietest sounds can be relative to the loudest without distortion.

3. Sampling Rate
Correct answer: B
Sampling rate defines how often the analog signal is measured per second during digitization.

4. Jitter
Correct answer: B
Jitter is timing error in the digital clock, which can introduce subtle distortion.

5. Oversampling
Correct answer: C
Oversampling processes digital audio at higher internal rates to simplify filtering and reduce artifacts.

6. Asynchronous USB Audio
Correct answer: C
In asynchronous USB, the DAC controls timing, not the computer, reducing jitter.

7. Red Book CD Standard
Correct answer: B
The CD standard specifies 16-bit, 44.1 kHz PCM audio.

8. Error Correction (CD Playback)
Correct answer: C
Error correction reconstructs missing or corrupted data caused by disc defects.

9. Transport (Digital Audio)
Correct answer: B
A transport reads digital data and sends it to a DAC for conversion.

10. Balanced Outputs
Correct answer: C
Balanced connections reduce noise by canceling interference through differential signaling.

11. Streamer
Correct answer: B
A streamer accesses music over a network from local servers or online services.

12. Lossless Audio
Correct answer: C
Lossless formats preserve all original digital data, even if compressed.

13. Bluetooth Audio
Correct answer: B
Bluetooth is limited by codec quality and bandwidth, which affects sound quality.

14. Clock Accuracy
Correct answer: B
Clock accuracy affects timing and can influence low-level distortion and clarity.

15. Roon
Correct answer: C
Roon is a music management and playback platform, not a codec or hardware product.

16. Power Supply Quality
Correct answer: C
Power supply noise can influence performance even in digital components.

17. Line-Level Signal
Correct answer: C
Line-level signals are low-power analog signals passed between components.

18. Phono Preamplifier
Correct answer: B
A phono preamp applies RIAA equalization and boosts the cartridge’s low output.

19. Moving Magnet (MM) Cartridge
Correct answer: C
MM cartridges use a moving magnet and fixed coils and typically have higher output.

20. Moving Coil (MC) Cartridge
Correct answer: C
MC cartridges usually have lower output and require more gain or a step-up device.

21. RIAA Equalization
Correct answer: B
RIAA equalization reverses the frequency shaping applied during record cutting.

22. Wow and Flutter
Correct answer: B
Wow and flutter are speed variations in analog playback that affect pitch stability.

23. Signal-to-Noise Ratio (SNR)
Correct answer: B
SNR compares the desired signal level to background noise.

24. Headroom
Correct answer: B
Headroom is the unused dynamic range above normal operating level.

25. Up-sampling
Correct answer: C
Up-sampling mathematically increases sample rate without adding new musical information.

26. Network Jitter (Streaming)
Correct answer: B
Network jitter refers to timing variations in data packet delivery.

27. Power Amplifier Input Sensitivity
Correct answer: B
Input sensitivity is the voltage required to drive an amplifier to full output.

28. Gain Structure
Correct answer: B
Gain structure describes how gain is distributed through the system to minimize noise and distortion.

29. Ground Loop
Correct answer: C
Ground loops occur when unwanted current flows between components, often causing hum.

30. Clipping
Correct answer: B
Clipping occurs when a circuit exceeds its voltage limits, producing distortion.


True / False Answers
1. True
Even with identical data, DAC design and implementation can affect sound.
2. False
Higher sampling rates do not automatically sound better.
3. True
Bit depth primarily affects dynamic range.
4. False
Cable quality matters far less than implementation and protocol.
5. True
CD audio is uncompressed PCM.
6. True
Some streaming services offer true lossless audio.
7. True
Bluetooth introduces latency due to encoding and buffering.
8. True
Poor power supplies can inject noise into digital circuits.
9. False
Line-level voltages vary slightly between manufacturers.
10. True
MC cartridges usually require more gain than MM cartridges.
11. True
RIAA equalization is applied during playback.
12. False
Wow and flutter are analog speed errors, not digital artifacts.
13. True
Jitter affects timing rather than frequency balance.
14. True
Network stability matters for uninterrupted streaming.
15. True
Balanced connections reduce susceptibility to noise.
16. True
Turntable speed accuracy directly affects pitch.
17. True
Adequate headroom helps prevent clipping.
18. False
DACs with similar measurements can still sound different.
19. True
Ground loops commonly cause audible hum.
20. True
Poor gain staging raises noise and distortion.
How Did You Do?
Under 60%
You know enough to recognize the vocabulary, but there are gaps in how the pieces fit together. That puts you roughly where many people in the industry operate today. It’s a starting point, not a failure.
60–69%
You understand more than most audio salespeople currently working. You grasp the basics of digital audio, signal flow, and analog fundamentals, even if some details are still fuzzy.
70–79%
You have solid, working knowledge. This was the minimum level of competence I looked for when considering someone for a position at an audio specialist dealer. At this level, you understand not just what things are called, but why they matter.
80–89%
You know more than 90% of the people selling audio equipment today. You understand how design choices affect real-world performance and can diagnose problems without relying on folklore or marketing copy.
90% and above
You really know your stuff. You understand modern digital audio, analog fundamentals, and system behavior as an integrated whole. That level of competence is rare, even among experienced professionals.
100%
You have my respect. If you scored perfectly, you didn’t just memorize terms. You understand how audio actually works.

