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SOUNDSOUND



A note from Dr R K Pachauri

Human society has made remarkable progress in the field of science 
and technology during the past century. We have crossed boundaries in 
space exploration and genetics, and have also made enormous strides 
in the development of technologies. However, some of these changes 
have brought with them problems that affect our natural resources. We 
have endangered our flora and fauna, polluted our water resources and 
contaminated the air we breathe. In order to reverse the damage to our 
environment, we must ensure that future developments in science are in 
harmony with nature. 

This series explores the fundamental scientific concepts of light, sound, 
energy, and electricity. For example, is light made up of waves or 
particles? How does noise pollution affect us? What are the different 
sources of electricity, and how is the power in our homes generated? 
These concepts acquire greater meaning in today’s world, where 
science and technology offer us ideal solutions to problems that have 
put our planet’s future at risk. 

I hope that those who read these books will not only enjoy them, but will 
also feel inspired to protect the beautiful world of science brought alive 
on these pages. Children, being the future custodians of Planet Earth, 
are in a unique position to create a beautiful, peaceful, and healthy 
future for the human race.

R K Pachauri
Director-General, TERI
Chairman, Intergovernmental Panel on Climate Change
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What is sound?
Tring-tring, bang, click, tap-tap, tick-tock, 
crash…sound is all around us.  There are 
countless objects that produce a variety 
of sounds. TVs, radios, iPods, cell phones, 
car stereos, vehicles, people, clocks, 
and computer  keyboards are just a few 
examples. If all these different objects 
make sound, is there anything they have in 
common? Let us fi nd out.

Movers and shakers
Tie a rubber band over a doorknob, stretching 
it tightly. Now, pluck it hard. You will hear a 
‘twang’  as the rubber band quickly shakes 
back and forth. Such movement is called 
vibration. All sound is created by vibrations. 

‘Feel’ the sound
When we talk, air passes through the vocal 
cords located inside the throat. The cords 
vibrate, resulting in sound. While talking, 
gently press the throat with your fi nger to 
feel the air vibrations that lead to sound.

Now you hear it, now you don’t 
Not all vibrations can be seen or felt by 
humans. For example, a tap on a table causes 
vibrations that are so small that we cannot 
see or feel them. We also cannot hear sounds 
produced by extremely fast vibrations. 

In humans, the audible range is 20–20,000 
vibrations per second (or 20–20,000 hertz, 

What is ‘music’ to some, can be ‘unbearable noise’ for someone else. Also, regularly listening to music at high 
volume can damage our hearing.



or Hz). The hearing range of dogs is as 
high as 20–60,000 Hz, while that of bats is 
20–120,000 Hz.

The human voice is produced through the 
vocal cords, which are located inside the 
larynx, or voice box. When air passes through 
the cords, they are forced to open and shut, 
creating vibrations. 

Soft palate

Larynx
(voice 
box)

Trachea

Tongue

Lungs

Vocal cords
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Of our fi ve senses, hearing is the 
fi rst that comes alive in the womb. 

It is also the last to go. That is 
why, people who are in a coma 

and have lost all other senses can 
usually still hear. 

SOUND
KNOWLEDGE

SOUNDS LIKE FUN
There are many animals that do 
not use their mouths to produce 
sound. The  hummingbird creates 

its ‘hum’ by fl apping its wings. 
The cricket makes its

‘chirping’ sound by rubbing 
together its front wings.



Sound waves 
As an object vibrates, it causes its 
surrounding air to shake as well. When 
you strike a metal pan with a spoon, 
it fi rst moves forward, pushing the air 
molecules around it to the right. Then, 
the pan moves backward and the air 
molecules, too, move to their left. This 
back-and-forth motion travels from 
molecule to molecule, forming a wave, 
called sound wave. 

Zip, zap, zoom
Why can two people hear each other 
easily through a closed door, but not that 
clearly when they are under water? Simply 
because the speed at which sound waves 
travel depends on what they are travelling 
through, or the medium. 

The molecules in solids, such as a wooden 
door, lie very close to each other, allowing 
the vibrations to be transmitted easily from 
molecule to molecule. This enables sound 
waves to pass through faster. In liquids, the 

molecules are less tightly packed together. 
So, sound waves are transmitted slowly. In 
gases, where the molecules are far apart, 
sound travels slowest. 

Sound can travel through different mediums, and cannot travel without a medium. There is no sound in vacuum.



Hotter, the better
On hot summer days, we are able to hear 
even distant sounds. This is because with 
a rise in temperature, air molecules start 
vibrating faster, and help sound waves to 
travel through them quickly.

Stop that sound 
What happens to sound waves when there is 
no molecule to pass through? Naturally, there 
is no sound! Such a state, known as vacuum, 
is found in outer space. Next time you watch 
a movie where a spaceship blows up causing 
a loud explosion, tell your friends, in reality 
there would have been no sound!

When an object such as 
a tuning fork vibrates, it 
causes the air near it to 
vibrate, leading to waves 
of compressions and 
rarefaction. These waves 
move away from the fork, and 
when they reach the ear, they 
are perceived as sound.

Compression Rarefaction
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The sound of the blue 
whale is the loudest  sound 
produced by a living being 
and can be heard as far as 

850 kilometres away!

SOUND
KNOWLEDGE

SOUNDS LIKE FUN
Around 350 BC, Aristotle was the 
fi rst to observe that a vibrating 

string bumped into the air 
surrounding it. He also deduced 
that sound needed air to travel.
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