SPHSC 461, Intro to Hearing Science

Spring 2009

Exam 2

Definitions (4 pt each)

1. masking

2. phon scale

3. *pitch height

4. temporal integration

5. *response bias

True or False (2 pt each)

6. ______ The outer hair cells are very important to the rate-place code of sound.

7. ______ Forward fringe masking is the most effective type of masking.

8. ______ Some neurons in the auditory nervous system decrease their firing rate when sound intensity increases.

9. *______ A musical scale is a scale of pitch.

10. Draw a graph that shows humans’ absolute threshold as a function of frequency. (8 pt)

11. What is the graph you drew for question 11 called? (4 pt)

12. Draw a graph that shows masked detection threshold for a sound as a function of the bandwidth of the masker. (8 pt)

13. What is the near miss to Weber’s Law? What does the existence of the near miss tell us about the neural codes used to represent sound intensity? (10 pt)

14. What is the multiple looks theory of temporal resolution? What discrepancy in hearing does this theory explain? (10 pt)

15. Name one aspect of perception that results from the nonlinear response of outer hair cells. (5 pt)

16. Ralph has a moderate sensorineural hearing loss (about 60 dB HL at all frequencies), because he took a drug that killed all of his outer hair cells. Betty doesn’t have a hearing loss, but she has a neural defect that interferes with phase locking in her auditory neurons. Which of these people would do better in each of these tasks and briefly explain why? In all tests, the sound was clearly audible to the listener. (3 pt ea)

Ralph = No OHC

Betty = No phase locking

a. *Pure tone frequency discrimination at 500 Hz

b. *Pure tone frequency discrimination at 6000 Hz

c. *Complex pitch discrimination of missing 200 Hz fundamental harmonic complexes made up of 15th, 16th, 17th, and 18thharmonics

d. *Complex pitch discrimination of missing 200 Hz fundamental harmonic complexes made up of 2nd, 3rd, 4th, and 5th harmonics

e. Amplitude modulation detection, 5000 Hz carrier tone modulated at 50 Hz modulation rate

17. Ralph and Betty performed magnitude estimates of the loudness of a 4000-Hz tone. If I increase the level of the tone from 70 to 80 dB SPL, by how much will Betty’s loudness estimate increase? If I increase the level of the tone from 70 to 80 dB SPL, will Ralph’s loudness rating increase more, less, or the same as Betty’s? (10 pt)
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