
KONICHEK                      CHAPTER 15 NOTES   

I SOUND WAVES

    A. PRODUCING SOUNDS

        1. VIBRATION -Needs energy- the back and forth motion of matter

    B Sound wave- a longitudinal wave produced by a vibration in a medium

    C. SPEED OF SOUND- Depends upon the medium, it’s traveling through, and the temperature of the medium

          1. In air at 20 degrees Celsius 340m/s

          2. In solids 15 times faster

          3. In liquids 4 times faster

   D. The speed of sound changes as the temperature of the medium changes

          1. For each degree Celsius .6m/s for each degree Celsius

II. INTENSITY AND LOUDNESS
      A. Loudness is the perception of the rate at which sound energy enters the ear.

      B.  Intensity- The actual measurement of the rate

             1. High intensity waves produce large amplitude and this produces a loud sound.

                   a. Intensity decreases with distance

       C. Intensity level- measured by comparing sounds to the lowest possible sound heard by humans

                1. Measured in decibels (dB)

                       a. Breathing =10 dB, chain saw =115dB

III. DANGERS OF SOUND
       A. Intensity levels over 90dB cause permanent ear damage

       B. A single exposure over 150 dB can break the eardrum.

             1, ear protection in places, which are extremely loud

       C. Noise- bothersome, harsh, unappealing sounds.

            1. Noise pollution- an excess of unwanted sounds

IV FREQUENCY AND PITCH

      A. Pitch- the ears perception of frequency

             1. High frequency= high pitch

             2, low frequency= low pitch

       B. Ranges of frequency

          1. Humans- 20 to 20,000 Hz

          2. Dogs- 15 to 50,000

         3. Bats 1000 to 120000

       C ultrasonic- sounds above the human range of hearing.

V. SOUND WAVE BEHAVIOR

      A. Echoes- the reflected sound wave is an echo

               1. Echoes can’t be detected if the time between the sound and the echo is at least .05 seconds.

         B. Sonar- uses the reflection of sound waves as an information gathering process. SOUND NAVIGATION AND RANGING

        C. DIFFRACTION OF SOUND

              1. Sounds bend around corners rather easily because of their long wavelength

        D. Refraction of sound waves- Sound traveling through different densities of air.

                1. During the day sounds don’t travel as far because of the warm air refracting the sounds upward, 

               2. At night the warm air above refracts the sounds downward so the sounds seem like that travel farther

VI. MUSIC

  A. Regular patterns of sound

   B. Musical instruments- produce sounds by vibrating strings or columns of air, or vibrating membranes

          1. Rely on standing waves.

   C, Classification of instruments

         1. Strings- Use a vibrating string and a resonanating cavity

             a. Pitch depends on the diameter and the length of the string

         2. Woodwinds- Use a vibrating reed, and pitch is changed by changing the length of the column of air

KONICHEK                    CHAPTER 15 NOTES

      3.BRASS- the lips vibrate and using a slide or keys, which change the length of the air column, changes the pitch

      4. Drums- they keep a beat

          a. Tympani- able to change the pitch by regulating the tightness of the membrane

    D. Resonance-The vibrating of the body of the instrument at the same frequency as the musical notes being played.

VII. HEARING
     A. Regions of the ear- outer, middle and inner

         1. Outer ear is fleshy and funnels sounds into the eardrum

              a. Eardrum- a tympanic membrane, which vibrates when, struck by sounds

         2. Middle ear- 3 bones composition

             a. hammer( malleus)

             b. anvil( incus)

             c. stirrup( stapes)

           3. Inner ear- Cochlea and semicircular canals

               a. Changes the mechanical sound wave into the electrical impulse, which is sent to the brain.

VIII.  ULTRASOUND AND SONAR
     A. SONAR- SOUND NAVIGATION AND RANGING

           1. Used to determine the depth of waters, and schools of fish

            2. Distance calculations from time.

                       1. D=VT, V is the velocity of sound in water; T is the time it takes for the return wave.

              3. Use frequencies of 20,ooo Hz because the stay focused

IX. ULTRASOUNDS IN MEDICINE

     a. In pregnancies to detect any defects   

       b. Echogram of the heart to see if the muscle is fully functioning

       c. Advantages- does subject tissue to x-ray radiation, which may cause tissue damage

        d. High frequency waves can pass through soft tissue very easily


