Waves and Optics Curriculum Overview

Duration: 12 weeks

Sessions: 1 hour per week

Age Group: 9-14

Objective: Develop an understanding of wave phenomena, sound, light, and the principles of
optics using a blend of theory and interactive experiments. Students will explore how waves
behave, how light and sound interact with matter, and how lenses and mirrors affect images.

Week-by-Week Breakdown

Week 1: Introduction to Waves

Topics: Basics of wave motion; types of waves (mechanical and electromagnetic).
Concepts: Crest, trough, amplitude, wavelength, and frequency.
Activity: "Slinky Waves" — Use a slinky to demonstrate longitudinal and transverse
waves.

e Hands-on Experiment: Students create waves with ropes and observe how changing
the amplitude and frequency affects the wave’s appearance.

Week 2: Properties of Waves

Topics: Understanding wave speed, wavelength, and frequency.
Concepts: Relationship between frequency, wavelength, and wave speed (v = f* A).
Activity: "Sound Waves" — Use tuning forks or apps that produce sound waves at
different frequencies to visualize wave properties.

e Hands-on Experiment: Measure wave speed in water by creating ripples in a shallow
tray and timing their travel.

Week 3: Sound Waves and How We Hear

Topics: How sound waves travel; the nature of sound as a mechanical wave.
Concepts: Pitch, volume, resonance, and how sound moves through different materials.
Activity: "Hearing Test" — Use tones of different frequencies and volumes to
understand pitch and volume.

e Hands-on Experiment: Build a simple “cup and string” phone to demonstrate how
sound waves can travel through solids.



Week 4: Light Waves and Electromagnetic Spectrum

Topics: Introduction to light as an electromagnetic wave; visible spectrum.
Concepts: Differences between electromagnetic and mechanical waves; colors of light.
Activity: "Spectrum Viewers" — Use diffraction glasses or a prism to separate white
light into colors.

e Hands-on Experiment: Shine light through a prism to observe the spectrum and
discuss the visible light range.

Week 5: Reflection and Mirrors

Topics: How light reflects off surfaces; laws of reflection.
Concepts: Angle of incidence, angle of reflection; plane mirrors.
Activity: "Mirror Maze" — Use small mirrors to direct a laser beam along a path,
observing reflection.

e Hands-on Experiment: Use mirrors to reflect a flashlight beam, exploring how the angle
of reflection matches the angle of incidence.

Week 6: Refraction and Lenses

Topics: Refraction of light as it passes through different materials.
Concepts: Bending of light; lenses (convex and concave).
Activity: "Water Lens" — Use a drop of water as a convex lens and observe
magnification.

e Hands-on Experiment: Shine a laser or flashlight through a glass of water to see how
light bends, changing its path.

Week 7: Convex Lenses and Image Formation

Topics: How convex lenses bend light to form images.
Concepts: Focal point, real and virtual images.
Activity: "Simple Magnifying Glass" — Use convex lenses to examine small objects and
observe magnification.

e Hands-on Experiment: Create images on a wall by shining light through a convex lens,
adjusting distance to focus the image.




Week 8: Concave Lenses and Diverging Light

Topics: How concave lenses spread light apart.

Concepts: Diverging lenses, virtual images.

Activity: "Diverging Rays" — Use concave lenses to observe how light rays spread out.
Hands-on Experiment: Use a laser pointer and a concave lens to see how light
diverges and forms a virtual image.

Week 9: Color and Light

Topics: How light creates color; primary colors of light.
Concepts: Additive color mixing, how our eyes perceive color.
Activity: "Color Mixing with Light" — Use colored flashlights (red, green, blue) to mix
colors and create secondary colors.

e Hands-on Experiment: Use colored filters on a white light source to see how colors
combine and change when filtered.

Week 10: Optical Instruments

Topics: How optical instruments like microscopes and telescopes work.
Concepts: Magnification and focusing light using lenses.
Activity: "Build a Simple Telescope" — Using convex lenses, construct a basic
telescope to observe distant objects.

e Hands-on Experiment: Use a magnifying glass to project images, mimicking the
function of a microscope or a telescope.

Week 11: Waves in Two Dimensions (Water and Light Waves)

Topics: Interference, diffraction, and wave patterns in two dimensions.
Concepts: Constructive and destructive interference.
Activity: "Ripple Tank" — Create waves in a shallow water tank to observe interference
patterns.

e Hands-on Experiment: Shine a laser through two slits (double-slit experiment) to see
how light creates interference patterns, introducing wave-particle duality.

Week 12: Wrap-Up & Final Project

e Topics: Review of key concepts; student presentations on a favorite topic.



Concepts: Synthesis of waves and optics knowledge.
Activity: "Create Your Own Experiment" — Students pick a wave or optics experiment to
conduct and explain.

e Hands-on Experiment: Present findings to the class; encourage creativity and personal
interest in physics.

Additional Resources and Follow-Up

Homework: Weekly activities or questions that reinforce the concepts learned.
Quizzes: Kahoot or Google Forms quizzes to reinforce understanding and keep learning
interactive.

e Supplementary Videos: Short clips on wave behavior, light and color, and famous
experiments in optics.

e End-of-Course Project: Students can choose any wave or optics topic, conduct a small
experiment, or create a demonstration. They’ll share what they learned and how it
applies to real-world physics.

This curriculum offers a comprehensive introduction to waves and optics for young learners,
with each week building on previous knowledge through practical application and hands-on
learning.



