
SLHS 1301 Study Guide   
Chapter 5: Hearing  
 
 1. What are the two aspects of hearing that we are 

interested in studying?  
- the reception of sound in terms of the anatomy and 
physiology of the hearing organs.  
- the perception of sound in terms of the sensations we 
experience.  
  
 2. Describe the anatomy of the auditory system.   
Please see Figure 5.1, 5.2, 5.4,  and 5.5 for details.   
  
 3. Describe the functions of the outer ear, middle ear and inner ear.  
Out ear: sound collector and acoustic resonator  
Middle ear: sound amplifier and reducer (impedance matching; protecting inner ear if too loud)  
Inner ear: sound coder and transducer (turn vibration into neural action potentials (electric pulse)  
  
 4. Describe the responses in the basilar membrane to sounds of various frequencies.  
From apical end to basal end, basilar membrane become progressively sensitive to higher frequency 
sounds.   
  
 5. What are hair cells? What role do they play in hearing?  
Hair cells are the sensory receptors that perform the mechanical to electrical transformation. The 
electrical signals are carried by the auditory nerve to higher levels of the central nervous system for 
sound perception.  
  
 6. What is psychoacoustics?  
Psychoacoustics is the branch of science that studies the relationships between physical properties of 
sound and the psychological correlates of these properties.  
  
 7. Describe Figures 5.9 and 5.10 on Pages 95 and 100 in your own words.  
These two graphs describe how sound intensity is interpreted by the brain. Translation of dB SPL into 
loudness level uses 1000 Hz tone as a standard of comparison when estimating the levelof loudness of 
other frequencies. Notice that we are most sensitive to the mid-range frequency sounds. Also note that 
phon is the unit for loudness level.  Sometimes we further translate equal loudness levels into a ratio 
scale of loudness called sones (2 sones is twice as loud as 1 sone).   
  
 8. What do the physical qualities of intensity and frequency correspond to in terms of subjective 

qualities?  
Intensity => loudness  
Frequency => pitch  
  
 
 9. What are the common scales for intensity, loudness, and pitch?   
Intensity: watt/m2 Intensity level: dB SPL (relative to hearing threshold for 1 kHz), dB IL (relative to                 
hearing threshold for 1000 Hz), dB (reference is not the hearing threshold for1000 Hz tone)  



Loudness: sone   (1 sone = perceived loudness for 1000 Hz tone at 40 dB IL) 
Loudness level: phon (1 phon is equivalent to the loudness level for 1000 Hz at 1 dB IL) 
Pitch: mel  
Frequency: Hz  Note: Intensity and frequency are absolute physical quantities -- they are objective 
measurements of the sound properties. Loudness and pitch are perceptual quantities -- they are 
subjective measurements of the  sound properties.  Intensity level is a relative physical quantity based on 
a chosen reference. It equals 10*log (Ix/Ir), where Ix = the intensity of the sound, Ir = the intensity of the 
reference sound.Loudness level is the psychological correlate of intensity level. Its unit of measurement 
isphon. For the 1000 Hz tone, 1 dB IL corresponds to 1 phon (This is only true for the 1000 Hz tone and 
not for other frequencies).   
  
 10. What is meant by threshold?   
Threshold refers to the intensity at which a sound can be detected 50% of the chance when presented to 
the listener. It is also known as minimum audibility, which essentially tests how sensitive the hearing 
system is to weak-energy sounds.   
  
 11. What are masking effects and binaural effects?   
Masking effects refer to how the presence of one sound (masker) affects our detection of another 
(signal).   
Binaural effects refer to how the brain interprets sound signals that arrive at both ears with differences in 
intensity and time. These effects are important for the judgment of sound localization and hemispheric 
lateralization.  
  
 12. True or False: 1 phon = 1sone = 1 dB SPL  
 
F  
  
 13. True or False: 1 Hz = 1 mel  
 
F  
  
 14. True or False: Otoacoustic emissions = tinnitus  
 
F  
  
 15. True or False: differential threshold = difference limen = just noticeable difference  
 
T  
  
 16. True or False: The middle ear always amplifies the incoming sound.   
 
F  
  
  


