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Let's start by addressing the fundamental question: why do we hear sounds at all? Well, sound is a form of energy, 

and just like any other energy, it needs something to travel through. Imagine you're playing your favourite music on 

your phone. Have you ever noticed that when you put it on speaker, the sound seems to fill the room better than 

when you use headphones? 

 

That's because sound waves need a medium, like air, water, or solids, to travel through. When you play music, the 

sound waves move through the air, reaching your ears and allowing you to hear the sweet tunes. If there's no 

medium, there's no sound – it's like trying to have a conversation in a vacuum, where there's no air for the sound to 

travel through! 

 

Now, let's talk about where sound comes from. Have you ever plucked a guitar string or tapped a drum? What 

happens next is pure science magic! Sound is produced when an object vibrates. Vibrations are rapid back-and-forth 

movements of an object. 

 

Picture this: when you pluck a guitar string, it vibrates back and forth. These vibrations create tiny waves in the air, 

like ripples on the surface of a pond when you drop a stone. These waves are what we call sound waves. The faster 

the object vibrates, the higher the pitch of the sound. Slow vibrations give us low-pitched sounds, like a deep 

drumbeat. 

 

As sound waves travel through a medium, they create areas of compression and rarefaction. It might sound 

complicated, but it's like a friendly game of tag between air particles! 

 

Imagine a slinky stretched out in front of you. If you give one end a quick push, you'll notice a pattern of coils 

bunching up and spreading out. The bunched-up coils represent compression, where air particles are squeezed 

together. The spread-out coils represent rarefaction, where air particles are more spread out. 

 

In sound waves, compression is where the air particles are pushed close together, creating a high-pressure zone. On 

the flip side, rarefaction is where the air particles are spread out, creating a low-pressure zone. As the sound waves 

travel, this pattern of compression and rarefaction moves through the air, reaching your ears and allowing you to 

hear the sound. 

 

Now, let's get into the nitty-gritty of sound waves. Picture yourself in a line with your friends, each of you holding 

onto the next person's shoulders. If you push the person in front of you, that push travels down the line, right? Well, 

sound waves work in a similar way. 

 

Sound waves are longitudinal, meaning they travel in the same direction as the vibrations. As an object vibrates, it 

creates a series of compressions and rarefactions that move forward through the air. These waves are like invisible 

threads connecting the vibrating object to your ears. 

 

Imagine you're standing in front of a drum. When you hit the drum, it vibrates, creating sound waves that travel 

towards you. The air particles near the drum start bumping into each other, creating areas of compression and 

rarefaction. These changes in air pressure reach your ears, and voila – you hear the drumbeat! 

 

In a nutshell, sound is a fascinating symphony of vibrations and waves, requiring a medium to travel through. The 

dance of compression and rarefaction, coupled with the longitudinal nature of sound waves, orchestrates the 

beautiful harmony we experience every day. 
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Independent practice 

1. What is the role of a medium in the transmission of sound waves?  

2. Explain how vibrations are involved in the production of sound. Provide an example to illustrate your 

answer.  

3. Define compression and rarefaction in the context of sound waves.  

4. Why is it essential for sound waves to be longitudinal?  

5. Describe the relationship between the pitch of a sound and the speed of vibrations.  

6. Extended Writing Question (8 minutes): 

Explain the journey of a sound wave from the vibrations of a guitar string to reaching your ears. Include the 

concepts of compression, rarefaction, and the longitudinal nature of sound waves in your explanation.  
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First up, let's tackle the concept of frequencies. Imagine you have a favourite song playing on your music player. 

Have you ever wondered why some notes sound high-pitched, like when someone sings a high "la-la-la," while 

others sound lower, like a deep drumbeat? That's all about frequencies! 

 

In the world of sound, frequencies are like the ups and downs of a roller coaster. They tell us how fast or slow the 

waves of sound are moving. We measure these waves in units called hertz (Hz). The higher the number of hertz, the 

higher the pitch of the sound. 

 

For example, a buzzing bee might produce sound waves with a frequency of around 500 Hz, while a deep bass guitar 

note might be around 50 Hz. So, when we talk about frequencies, we're really talking about how fast or slow these 

sound waves wiggle. 

 

Now, let's shift our focus to amplitude. Picture yourself playing with a jump rope. If you gently swing it, the waves 

are small, right? But if you give it a big, powerful swing, the waves become much larger. Amplitude in sound waves is 

a bit like that. 

 

Amplitude tells us how strong or loud a sound is. It's like the volume control on your favourite music player – turning 

it up makes the music louder, just like increasing amplitude makes a sound louder. 

 

So, when you hear a soft whisper or a loud shout, it's the amplitude of the sound waves that's making the difference. 

We measure amplitude from the top of a sound wave (the crest) to the middle point (the equilibrium position) or 

from the bottom of the wave (the trough) to the middle. The bigger this measurement, the louder the sound. 

 

3. Meet the Oscilloscope - A Wave Watcher's Best Friend: 

 

Now that we've got the basics of sound waves down, let's talk about a cool tool called an oscilloscope. Imagine it as a 

superhero gadget for scientists who want to see sound waves in action! 

 

An oscilloscope is like a special pair of glasses that helps us peek into the invisible world of sound. It displays sound 

waves on a screen, showing us their shapes, sizes, and speeds. It's like capturing the dance moves of sound! 

 

When you plug in a microphone to an oscilloscope, it listens to the sound around it and draws a picture of the sound 

waves on its screen. This way, scientists and engineers can study the patterns of sound, making it easier to 

understand and manipulate different types of noises. 

 

So, next time you're at a science fair or in a fancy lab, and you see a screen with wiggly lines, you'll know it's not just 

random doodles – it's the oscilloscope showing us the secret language of sound! 

 

In conclusion, sound waves are like musical notes traveling through the air, with frequencies determining the pitch 

and amplitudes deciding the volume. An oscilloscope is our trusty sidekick, helping scientists and curious minds like 

yours visualize and understand these invisible wonders. So, keep exploring, stay curious, and who knows, maybe one 

day you'll be the scientist using an oscilloscope to uncover the next big discovery in the world of sound! 
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Independent practice 

1. What is the unit used to measure the frequencies of sound waves, and why is it important in understanding 

the pitch of a sound? 

2. Using the jump rope analogy, explain how amplitude is related to the loudness or volume of a sound. 

3. Compare the frequencies of a buzzing bee (around 500 Hz) and a deep bass guitar note (around 50 Hz). What 

does this tell you about the pitch of these sounds? 

4. How does an oscilloscope help scientists study sound waves, and why is it considered a valuable tool in the 

world of science? 

5. Explain the Relationship Between Sound Waves and the Experience of Music (write for at least 8 mins): 

In your explanation, consider the concepts of frequencies and amplitudes discussed in the text. Discuss how 

these properties contribute to the different elements of music, such as pitch and volume. Additionally, 

elaborate on the role of an oscilloscope in understanding and manipulating sound waves in the context of 

music production. Use examples to illustrate your points and highlight the importance of these concepts in 

the world of music and science. 
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First things first, let's talk about what sound is. Sound is a form of energy produced by vibrations. When an object 

vibrates, it creates waves that travel through the air, water, or solids, reaching our ears and allowing us to hear. 

Speed of Sound in Air 

Alright, let's start with the air around us. Have you ever noticed how sometimes you see lightning before you hear 

thunder during a storm? That's because light travels much faster than sound, and we can use this difference to 

calculate the speed of sound. 

In the air, sound travels at a speed of about 343 meters per second (m/s). This means that if you were standing 343 

meters away from a loud bang, you would hear the sound exactly one second later. Pretty cool, right? 

Speed of Sound in Water 

Now, let's take a plunge into the world of water. Sound behaves differently underwater than in the air. Because 

water molecules are packed more closely together, sound waves can travel faster through water than through air. 

In water, sound travels at an impressive speed of about 1,480 m/s. That's much faster than in air! Imagine a dolphin 

communicating with its friends through clicks and whistles – the speed of sound in water is crucial for their 

underwater conversations. 

Speed of Sound in Solids 

Now, let's explore how sound behaves in solids. Solids, like a wooden table or a metal spoon, have molecules tightly 

packed together. This arrangement allows sound waves to travel even faster compared to air and water. 

 

The speed of sound in solids can vary depending on the material. For example, in steel, sound can zip through at an 

astonishing speed of around 5,960 m/s. That's way faster than in air or water! This is why you might hear a loud bang 

when someone hammers a metal surface – the sound travels quickly through the solid material. 

 

Calculating the Speed of Sound 

Now, if you're feeling adventurous, let's do a bit of math to calculate the speed of sound. The formula to find the 

speed of sound is: 

Now, if you're feeling adventurous, let's do a bit of math to calculate the speed of sound. The formula to find the 

speed of sound is: 

Speed=Distance÷Time 

Let's say you're standing 100 meters away from a friend who claps. You measure the time it takes for you to hear the 

clap, and let's say it's 0.29 seconds. To find the speed of sound, plug the values into the formula: 

Speed=100meters÷0.29seconds 

So, the speed of sound in this case would be approximately 345 m/s. That's close to the speed of sound in air, isn't 

it?  

L3 Speed of Sound 
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Independent practice 

1. Describe the difference in the speed of sound between air, water, and solids. Include at least one example 

for each medium. 

2. State the formula used to calculate the speed of sound. Provide a brief explanation of each variable in the 

formula. 

3. Explain why sound travels faster through water than through air. Use the concept of molecular arrangement 

to support your explanation. 

4. Compare the speed of sound in air to that in solids. Highlight at least two differences between the two 

mediums. 

5. Evaluate the importance of understanding the speed of sound in different mediums. Discuss at least two 

real-world situations where this knowledge can be applied and explain how it enhances our understanding 

of the world around us. Use specific examples to support your response. (Estimated time: 8 minutes) 

Calculation Practice 

1. A clap is heard 150 meters away, and it takes 0.5 seconds for the sound to reach the listener. Calculate the 

speed of sound. 

2. In a science experiment, a student measures the time it takes for a sound to travel through air as 0.4 

seconds. The distance between the source and the listener is 120 meters. Calculate the speed of sound 

based on this information. 

3. If the speed of sound in a particular medium is 340 meters per second, and you want to convert this to 

kilometres per hour, how would you do it? Provide the converted value. 

4. During a field trip, students measure the time it takes for an echo to return from a distant canyon wall as 2 

seconds. The total distance travelled by sound (to the wall and back) is 750 meters. Calculate the speed of 

sound. 

5. The speed of sound in water is 1,500 m/s. If a dolphin clicks and the sound travels through water for 3 

seconds, how far does the sound travel? 

6. If the speed of sound in steel is approximately 5,960 m/s, convert this value to kilometers per hour. 

7. In a concert hall, the time delay between the moment a musician plays a note and when it reaches an 

audience member is 0.1 seconds. The distance between the musician and the audience member is 34 

meters. Calculate the speed of sound in the concert hall. 

8. A thunderclap is heard 8 seconds after a lightning flash. If the distance between the observer and the 

lightning is 2,688 meters, calculate the speed of sound. 

9. On a playground, a student claps, and it takes 0.6 seconds for the sound to reach a friend 90 meters away. 

Calculate the speed of sound based on this information. 
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Now, let's talk about how we amplify and control these vibrations to enjoy music or communicate. Ever wondered 

how a speaker works? Inside a speaker, there's a diaphragm – a thin piece of material that vibrates when an 

electrical signal passes through it. This vibration creates sound waves, allowing us to hear the music or speech. 

 

On the flip side, a microphone does the opposite. It converts sound waves into electrical signals. When you speak 

into a microphone, your voice causes the diaphragm to vibrate. These vibrations are then transformed into electrical 

signals, which can be amplified and played back through a speaker. 

 

So, next time you're at a concert or watching a movie, remember that the amazing sounds you hear are all thanks to 

the vibrations of a speaker! 

 

Now, let's explore how our ears play a crucial role in this symphony of 

sound. The human ear is a remarkable organ designed to detect and 

interpret vibrations in the air. When sound waves reach your ear, they 

cause the eardrum to vibrate. These vibrations are then transmitted to 

tiny bones in your middle ear, eventually reaching the cochlea – a snail-

shaped organ filled with fluid and tiny hair cells. 

 

These hair cells are like the superheroes of hearing. They pick up the vibrations and send signals to your brain, which 

interprets them as specific sounds. This whole process happens incredibly fast, allowing you to enjoy your favourite 

tunes or respond when someone calls your name.  

 

Lastly, let's chat about the range of sounds our ears can pick up. Humans can typically hear sounds ranging from 

about 20 hertz (low-pitched sounds like thunder) to 20,000 hertz (high-pitched sounds like a whistle). However, 

animals have different auditory ranges. For instance, dogs can hear higher frequencies than humans, which is why 

they may react to sounds we can't even hear. 

 

In conclusion, sound is an incredible phenomenon that surrounds us every day. Whether it's the music you love, the 

laughter of friends, or the chirping of birds, it's all a result of vibrations in the air. So, the next time you turn up the 

volume on your favourite song or hear a bird singing outside your window, remember that you're experiencing the 

magic of sound waves and vibrations! 
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Independent practice 

1. How does the vibration of a speaker's diaphragm produce sound? Use simple terms to describe the process. 

2. What is the range of frequencies that the average human can hear? Provide both the low and high ends of 

this range. 

3. In what ways are the functions of a microphone and a loudspeaker similar? Highlight at least two key 

similarities. 

4. What happens inside your ear when sound waves reach the cochlea? Use terms like eardrum, vibrations, and 

hair cells in your explanation. 

5. Extended writing (8 mins of writing required) 

Compare a microphone with the human ear.  Describe how they both work and how they are similar and 

different. 
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First things first, imagine yourself in outer space, surrounded by the vast emptiness of a vacuum. Unlike Earth's 

atmosphere, space is a vacuum, which means it doesn't have air or any other particles. Now, let's talk about light 

waves. Light is a form of energy that travels in waves, much like ripples on a pond when you toss a pebble into the 

water. 

 

In the vacuum of space, there are no air particles to slow down or interfere with the light waves. This unique 

condition allows light to travel at its maximum speed, known as the speed of light. So, what is this speed, and why is 

it so special? 

 

The speed of light is incredibly fast, approximately 300,000 kilometres per second (or about 186,000 miles per 

second). To put it in perspective, light can travel around the Earth about 7.5 times in just one second! This incredible 

speed makes light one of the fastest things in the universe. 

 

Now, let's dive a bit deeper into the concept of light waves. Imagine light waves as tiny, invisible dancers moving 

through space, each with a specific rhythm and frequency. These waves carry energy and information, allowing us to 

see the world around us. When light waves travel through a vacuum, they maintain their speed and energy without 

any obstacles to slow them down. 

 

You may have heard about the electromagnetic spectrum, which is like a rainbow of different types of light waves. 

Visible light, the light we can see with our eyes, is just a small part of this spectrum. The speed of light remains 

constant, whether it's red, blue, or any other color you can think of. 

 

Scientists, including the famous Sir Isaac Newton, were curious about light and how it behaves. They conducted 

experiments and observations to understand its nature. In the 19th century, James Clerk Maxwell, a brilliant 

physicist, developed equations that described how electric and magnetic fields interacted and could create light 

waves. These equations laid the foundation for our understanding of the electromagnetic spectrum and the speed of 

light. 

 

The speed of light is not just a cool fact; it's a fundamental constant in the universe. Scientists use this speed to 

explore distant galaxies, communicate with spacecraft, and even understand the age of the universe itself. It's like 

the ultimate speed limit that nothing with mass can surpass. 
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Independent practice 

1. What is a vacuum, and how does it differ from the Earth's atmosphere? 

2. Explain in simple terms what light waves are and how they travel through space. 

3. What is the speed of light, and why is it considered a fundamental constant in the universe? 

4. How does the absence of particles in a vacuum affect the speed of light compared to its speed in Earth's 

atmosphere? 

5. Extended writing (write for 8 minutes)  

Explain how the absence of air particles in a vacuum contributes to the unique behaviour of light waves and 

allows them to travel at the maximum speed known as the speed of light. 
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Firstly, let's talk about sound and echoes. Imagine standing in a grand, empty hall and shouting "Hello!" 

What happens next is fascinating – you hear your own voice bouncing back to you. That repetition of 

sound is what we call an echo. 

 

An echo occurs when sound waves travel and hit a surface, like a wall, and bounce back to your ears. This 

happens because sound travels in waves, similar to ripples in water when you drop a pebble. When these 

sound waves encounter a surface, they either get absorbed, reflected, or a combination of both. 

 

Now, let's understand reflection in the context of echoes. When sound waves hit a smooth and hard 

surface, like a wall, they bounce back almost exactly as they hit. This "bouncing back" is what creates 

echoes. In contrast, if the surface is soft or uneven, like a curtain, the sound waves are absorbed, and you 

won't experience an echo. 

 

In practical terms, understanding echoes is crucial for various applications. Engineers use this knowledge to 

design concert halls or stadiums to enhance the acoustics, ensuring that everyone can enjoy the music or 

cheer without missing a beat. 

 

Now, let's switch gears and delve into the world of light. Just as sound has echoes, light has its own 

fascinating behaviors – reflection and absorption. 

 

Reflection occurs when light waves bounce off a surface. Imagine standing in front of a mirror. When light 

waves hit the mirror, they reflect back to your eyes, allowing you to see yourself. This is an example of 

specular reflection, where light reflects in a specific direction. 

 

On the other hand, diffuse scattering is like a playful dance of light waves. When light encounters a rough 

or uneven surface, such as a piece of paper, it scatters in various directions. Think of it as a light party, with 

beams going in all directions. 

 

Now, let's talk about absorption. Materials can either reflect light, letting you see them, or absorb light, 

making them appear dark. Imagine a black shirt on a sunny day – it absorbs most of the sunlight, making it 

warm, while a white shirt reflects light, keeping it cooler. 

 

Understanding these principles of reflection and absorption is crucial in designing things like traffic signs. 

The reflective surface of road signs ensures they are visible at night when car headlights hit them. 

 

When it comes to light, it's not just about reflection and absorption. Light can also travel through different 

materials, and how it behaves during this journey is equally fascinating. 

 

Imagine sunlight streaming through a window. Some of it passes through the glass, but what happens to 

the rest? Light can be absorbed by the material, transmitted through it, or even scattered in various 

directions. 

 

L6 Reflection 
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Understanding the transmission of light is crucial for things like designing eyeglasses. Different materials 

affect the way light passes through them, allowing opticians to create lenses that help people see more 

clearly. 

 

In conclusion, whether it's the reverberating echoes of sound or the mesmerizing dance of light, these 

concepts play a crucial role in our daily lives. As you continue your scientific journey, remember to observe 

the world around you – you might just discover the secrets hidden in the echoes and reflections that 

surround us every day! Keep exploring, young scientist! 
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Independent practice 

1. What causes an echo, and how does it relate to the reflection of sound waves? 

2. Describe the difference between specular reflection and diffuse scattering of light, providing examples for 

each. 

3. Explain the significance of understanding the transmission of light through materials in the context of 

designing eyeglasses. 

4. How does the surface of road signs contribute to their visibility at night, and what principle of light behaviour 

is involved in this design? 

5. Extended writing (8 mins of writing required):  

Compare how sound and light behave when they hit surfaces. 

 


