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Ln-2 Flow of life 

Waves and Sine functions 

Lesson title: Flow of life- Waves and sine functions 

Age level: 9-11 years 

Theme: Math+Nature+Wonder 

Learning Objectives: 

●​ Knowledge: Understand what a sine wave is and where it appears. 
●​ Skills: Create and trace a sine wave, identify parts of the wave. 
●​ Attitudes: Develop wonder and appreciation for patterns in nature. 

Lesson duration: 45 - 60 minutes. 

Materials needed: A4 sheets, pencil, eraser, ruler, colored pencils. And a transparent glass  
or bowl, water, a small pebble. 
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Facilitator Guide 

1. Introduction: Why This Lesson Matters 

Dear Facilitators,​
 ​ In our fast-paced world, children often see math as numbers on a page — 
disconnected from their daily life.​
 ​ This lesson is designed to show them that math is alive in nature, flowing like waves 
in the sea, music rhythms, and even in their own heartbeat. 

In this lesson, the child will explore the beauty of sine waves, a fundamental 
mathematical pattern.​
 ​ They will discover how these waves connect to natural rhythms, balance, and 
harmony — concepts that build both logical thinking and emotional growth. 

2. Learning Objectives 

By the end of this lesson, the child will: 

●​ Understand what a sine wave is in a simple, visual way. 
●​ Identify sine waves in nature, such as water ripples, sound vibrations, and light 

patterns. 
●​ Create their own sine wave using fun hands-on activities. 
●​ Develop a sense of wonder, seeing math as a living part of their world. 
●​ Connect math to inner balance, understanding the natural ups and downs of life. 

3. Concept in Simple Words 

You can explain it like this to the child: 

"A sine wave is like the gentle rise and fall of the sea waves.​
 It shows how many things in nature move up and down in a smooth, repeating way — like 
breathing, music beats, or day and night.​
 This pattern helps us see that life has flows — ups and downs — and both are important." 

4. How to Guide The Child 

Here’s how you can support the child during the lesson: 

Step 1: Read the Story Together (10-15 min) 

●​ Read the illustrated story “Flow of Life” together. 
●​ Pause and ask open-ended questions, like: 
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○​ "Where do you see waves around you?" 
○​ "Can you think of a time you felt calm like a smooth wave?" 
○​ "What happens when we listen to music — how does it move?" 

Goal: Encourage curiosity and personal connection. 

Step 2: Do the Hands-on Activity (15-20 min) 

●​ Help the child with the drawing or craft activity to create a sine wave. 
●​ Show examples like: 

○​ Ripples in a bowl of water. 
○​ A skipping rope moving in a wave pattern. 
○​ Musical sounds on a simple app or video. 

Tip: Don’t worry about perfection — focus on the experience, not the final product. 

Step 3: Reflect and Discuss (10 min) 

●​ Ask the child to share what they learned: 
○​ "What did you enjoy the most?" 
○​ "Where do you see these patterns in nature or daily life?" 
○​ "How can we stay calm when life has ups and downs, like a wave?" 

Goal: Help them connect math to life skills like resilience and balance. 

5. Key Conversation Starters 

Here are a few prompts you can use to make learning more meaningful: 

●​ "How does breathing in and out feel like a wave?" 
●​ "What does music have to do with math?" 
●​ "Why do you think waves never stay still — what does that teach us about life?" 

These questions deepen your child’s critical thinking and emotional growth. 

6. Extension Ideas 

If your child is excited and wants to explore more: 

●​ 🌊 Nature Walk: Look for waves or repeating patterns — in water, sand, or clouds. 
●​ 🎵 Music Experiment: Clap to a steady beat and talk about rhythm as a wave. 
●​ 📖 Math Connection: Older kids can try drawing a sine wave graph on paper or 

using an app. 
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Flow of life: 

Characters 

Aarav – A curious 11-year-old who loves asking "why."​
​
Grandma Meera – Wise and calm, shares stories blending science and wonder.​
​
Lumi – A glowing little wave spirit (imaginary/fantasy element to bring magic).​
​
Scene 1: The Beach at Sunset 

 

Aarav and Grandma are sitting on the 
sand, watching the waves roll in and out. 

Aarav: “Grandma, why do the waves keep 
coming back again and again? It’s like 
they never stop!” 

 

 

Grandma Meera smiles: “Because, my dear, the ocean is dancing with the moon and the wind.” 

Aarav giggles: “Dancing? Like you and Dad do at weddings?” 

Grandma Meera laughs: “Yes, but a very special kind of dance — one that makes patterns we 
can measure and predict.” 

Scene 2: A Magical Encounter 

 

Suddenly, a tiny glowing 
wave spirit named Lumi rises 
from the foam. 

Lumi: “Hello, Aarav! I’m Lumi, 
a little wave from the great 
ocean. Want to see my secret 
dance?” 
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Aarav gasps: “Grandma, did you see that?!” 

Grandma winks mysteriously: “Some secrets can only be seen by curious hearts.” 

Scene 3: The Hidden Pattern 

 

Lumi swirls in the air, 
leaving a glowing trail that 
rises up and down 
smoothly. 

Lumi: “Watch closely, 
Aarav. This is my path…” 

As Lumi moves, the trail 
forms a perfect sine wave. 

 

Lumi: “This up-and-down motion is everywhere — in the ocean, in music, even inside your 
heartbeat.” 

Aarav whispers in awe: “It’s like magic!” 

Grandma Meera gently adds:​
 “It’s not magic, Aarav. It’s math. The math of life itself.” 

Scene 4: Connecting to Real Life 

They look around and start 
noticing patterns: 

The waves are rising and 
falling.​
​
The branches of trees 
swaying in the wind.​
​
Aarav’s chest moving as he 
breathes in and out.​
​
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Grandma Meera: “Everything flows. And this flow has a shape — the same shape Lumi showed 
you.” 

Aarav’s eyes sparkle with wonder: “So math isn’t just numbers on paper… it’s everywhere!” 

Closing Line: 

As the sun sets, Aarav whispers 
to himself: 

“If I can see the world’s secret 
dance, I can learn its rhythm.” 

 

Lumi fades back into the sea, 
leaving a soft glowing wave 
behind. 

 

Name of the Wave 

Close your eyes and imagine you’re standing at the beach. 

You hear the sound of waves crashing. 

Can you see the rise and fall? Today, we’ll explore the secret math hidden inside 
those waves! 

 

Have you seen Ocean/Sea waves 
either in real or in 
videos/images? 

How do they look? 
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Now draw an image of the wave on paper and look into it. 

 

​
 

Do you know that this wave has a name? 

Yes. It is a Sine wave. 
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What is the Sine wave? 

A sine wave is a smooth, wavy pattern that goes up and down over and over 
again in a regular way. It’s one of the most basic shapes in math and science and is 
very common in nature. 

 

 

How do the sine waves form? 

Sine waves are formed naturally when something moves smoothly back and 
forth in a repeating cycle, like a swing, a pendulum, or a vibrating string. 

 

They appear whenever there’s steady, rhythmic motion. 
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In the above image we can see the parts of a sine wave. The simple meaning 
for the terms are given below. 

Amplitude - Maximum vertical height from the central midline. It denotes how tall 
the wave is. 

Crest - The peak or highest point of the wave. The maximum value of crest is +1. 

Trough - The lowest point of the wave. The maximum value of trough is -1. 

Wave length - The distance between two corresponding crests or troughs 

Wave height - It is the vertical distance from the trough to the crest 
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Basic Symbols and Angles 

These are the most important starting notations used in graphing the sine wave. 

Term Notation Meaning How to Explain Simply 

Angle θ (theta) A measure of rotation Like turning a door knob or rotating a 
swing. 

Degrees ° (e.g., 
90°) 

A unit to measure angles A full circle = 360°. 

Radians π (pi) Another way to measure 
angles 

π= 3.14 and a full circle =2π radians. 

Sine sin(θ) Function to find vertical 
value 

sin stands for "sine," just like "add" or 
"multiply." 

Example Activity: 

Draw a circle and mark 0°, 90°, 180°, 270°, 360°.​
 These are like directions on a compass: 

●​ 0° → Right 
●​ 90° → Up 
●​ 180° → Left 
●​ 270° → Down 

​ ​  
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Sine wave formula: 

A sine wave is a graph of the sine function over time or distance. It shows 
smooth, periodic (repeating) motion. 

The basic sine equation is: 

y=sin(x) 

Where: 

x is the position (like time or angle). 

y is how high or low the wave is. 

The computer or graph uses this rule to draw the wave. 

Why do the sine waves happen? 

Sine waves happen because forces like gravity or tension pull things back to 
the center in a rhythmic way. 
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A circle’s rotation generates a sine wave. 

From the above image we can see a point on the circle’s circumference. 
Imagine the circle as a Ferris wheel. When it rotates, the point moves upwards and 
downwards in a consistent, repetitive manner. 

The vertical height of the blue colored point on the circumference from the 
center changes smoothly as the Ferris wheel starts to rotate. This creates a 
wave-like pattern, when we map the height over time, which is a sine wave. 

Graph equation: 

y=sin⁡(θ) 

Here y changes smoothly as θ increases. 

Explanation of Sine wave on a graph: 

Term Notation Explanation 

Horizontal axis (time or 
angle) 

x or θ This shows how the angle or time 
changes. 

Vertical axis (sine value) y or sin(θ) This shows the sine result. 

Wave crest +1 The highest point of the wave. 

Wave trough -1 The lowest point of the wave. 

Cycle / Period 360° or 
2π 

One complete up-and-down wave. 
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Where do the sine waves appear? 

The sine waves are everywhere like ocean waves, sound, swings, 
earthquakes, electricity, etc. Because they are the simplest and smoothest way for 
energy to move. 

They don’t waste energy, so nature naturally forms them. 

Use of sine waves in real life: 

1. Music and Sound 

 

Sound travels in waves. 

Musical notes are made of sine 
waves. 

Audio engineers use sine waves 
to tune instruments and remove 
unwanted noise. 

 

 

2. The ocean and Nature 

 

Ocean waves move like sine 
waves. 

Scientists use this knowledge to 
predict tides and help to design 
safe boats and bridges. 
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3. Engineering and building 

 

Engineers use sine waves to 
design strong structures, 
especially those facing wind 
or water pressure. 

Even earthquakes produce 
sine-like vibrations that 
engineers study to build 
earthquake-proof buildings. 

 

Importance of Sine in Mathematics: 

Learning sine is essential because it connects: 

●​ Geometry- Triangles and Circles 
●​ Algebra- Equations and Functions 
●​ Physics- Waves, sound, light, and motion 
●​ Engineering- Electronics, machines and construction 

It is one of the most important mathematical functions for predicting patterns in 
nature and technology. 

Hands on Activity: 

Concept: Creating a simple sine wave to connect with concept 

Materials needed: 

1. A transparent glass or bowl 

2. water 

3. a tiny pebble/bead 
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Steps: 

safety note: 

Make sure the glass is on a stable table and handled carefully. 

1.​ Fill ¾ th of bowl or glass with water. 
2.​ When the water is calm, drop the pebble steadily into the water. 
3.​ Now you can see the ripples from the top. If you see the ripples from the side 

view of the glass/bowl the wave-like pattern can be noticed. 

Do It Yourself (DIY) 

Create the given activities on your own: 

a. Draw your own sine wave pattern on an A4 sheet 
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b. Explore how the sine wave is created with a tuning fork and write/draw your 
observations. 

 

Reflection 

1.Can you understand the concept of sine waves? - Yes / No 

2.Quick recall:​
  

What is the highest point of a wave called? 

●​ ____________________________________________________ 
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3. Write any two places or things where the sine waves are used. 

 

●​ __________________________________________________________ 

 

●​ __________________________________________________________ 

3.Match the pictures: 

​ ​ ​ ​ ​ ​ ​ ​
​  

​ ​ ​ ​ ​  

​ ​ ​ ​ ​ ​  

​ ​ ​ ​ ​  
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“Sine waves are everywhere because they are efficient and predictable, 
making them essential in both Nature and Technology” 

 

 

Final Note to the Facilitators: 

Every child learns at their own rhythm.​
 ​  

The goal of this lesson is not to memorize formulas but to see math as alive, joyful, 
and deeply connected to the world around them. 

Thank you for guiding your child with patience and curiosity.​
 Together, let’s nurture a lifelong love for learning, wonder, and balance. 
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