» Sound
lJ r pZy Science : Science

Sound Production

Quick Reference Table
¢ Common Mistakes and Misconceptions

Glossary

Sound Production

Vibrations Create Sound

Sound is produced when an object vibrates. These vibrations cause the surrounding air
particles to vibrate, creating sound waves that travel to our ears. For example, when a
metal plate is struck, it vibrates and produces sound. The frequency of these vibrations
determines the pitch of the sound.

Musical Instruments and Vibrations

Different musical instruments produce sound through vibrations of various parts. For
instance, the harmonium produces sound by air flowing through reeds, the tabla by
vibrating membranes, the sitar by vibrating strings, and the flute by vibrating air columns.
Each instrument’s unique vibrating part creates distinct sounds.

Human Sound Production

Humans produce sound using the voice box or larynx, where vocal cords vibrate as air
passes through them. The tension and length of the vocal cords affect the pitch and
quality of the sound produced.



Sound Transmission

Sound requires a medium such as air, water, or solids to travel. It cannot travel through a
vacuum. Sound waves propagate by vibrating particles in the medium, moving in all
directions from the source.

Hearing Mechanism

Our ears detect sound through the eardrum, a thin membrane that vibrates when sound
waves reach it. These vibrations are transmitted through tiny bones to the inner ear, where
they are converted into electrical signals sent to the brain for interpretation.

Properties of Sound

Sound has properties such as amplitude, frequency, pitch, and loudness. Amplitude
relates to the loudness of sound, while frequency determines the pitch. Higher frequency
sounds have higher pitch, and larger amplitude sounds are louder.

Noise and Music

Sounds that are pleasant to the ear are called musical sounds, while unpleasant sounds
are called noise. Excessive noise leads to noise pollution, which can cause health
problems. Measures such as controlling noise sources and planting trees can help reduce
noise pollution.

Solved Examples

Practice Set

e Level1 - Easy: Explain why sound cannot travel through a vacuum.



¢ lLevel 2 — Moderate: Describe how the pitch of a sound changes when the frequency
of vibration changes.

¢ Level 3 — Challenging: A metal plate vibrates at 500 Hz producing a sound wave.
Calculate the wavelength of the sound wave in air where the speed of sound is 343
m/s.

Answer Key

e Level I: Sound requires a medium to travel because it propagates through vibrations
of particles. In a vacuum, there are no particles to vibrate, so sound cannot travel.

e Level 2: Pitch is determined by frequency. When frequency increases, pitch becomes
higher (shriller sound). When frequency decreases, pitch becomes lower (deeper
sound).

* Level 3: Wavelength A = % = % = 0.686 meters.
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