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Sine Wave Generator

The Sine Wave Generator STEAM Kit allows
students to explore the fundamental principles of
sound and wave physics through demonstration
and guided experimentation. Using a single sine
wave generator, educators can model how
electrical signals create periodic waves that
represent sound, vibration, and alternating
current. This hands-on, visual learning tool is
ideal for middle and high school classrooms,
helping students understand frequency,
amplitude, and waveform behavior in real time.
The kit supports lessons in physics, engineering,
and audio science, bridging theory with
observable phenomena.

Grade Level 6 to 12+
Group Size Classroom
Time Duration 30 - 60 minutes

Content of Kits
Components

1 Sine Wave Generator
1 String Vibrator

1 Power Source

4 Table Clamps
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Usage
Getting Started

1.Set up the generator: Place the sine wave
generator on a flat, stable surface where
all students can see. Connect the power
supply, but keep the device turned off
until all connections are complete.

2. Connect demonstration tools: Attach
the output leads to the generator and
connect them to the speaker or
oscilloscope. Use the speaker for
sound-based demonstrations or the
oscilloscope for waveform visualization.

3. Begin the demonstration: Turn on the
generator and select a low frequency and
amplitude to start. Gradually increase
frequency to demonstrate pitch changes
(sound) or tighter waveform cycles
(visual).

4. Explore variable changes: Invite
students to observe how adjusting the
frequency changes the sound’s pitch
or the wave’s spacing, and how
altering the amplitude affects
loudness or wave height. Encourage
predictions and discussion before
each adjustment.

5. Facilitate group observations: Rotate
small student groups to approach the
generator for closer viewing of the
controls, connections, and waveform
display. Have students sketch or
describe what they observe in
frequency vs. amplitude changes.

Storage Troubleshooting

e Turn off and unplug the sine wave .
generator before storing.
¢ Coil the leads loosely to prevent
bending or fraying. J
e Store the speaker, oscilloscope, and
generatorin a dry, secure location
away from magnets or moisture. .
¢ Keep the instructional guide with the

future lessons. .

No signal or sound: Check that the power is on,
the output leads are secure, and the amplitude
is not set to zero.

Distorted waveform or sound: Reduce
amplitude or ensure the speaker/oscilloscope
connections are firm.

Oscilloscope not displaying properly: Adjust
the vertical and horizontal scaling controls and
confirm the input channel is correct.
Overheating: Allow the generator to rest
between long demonstrations.

generator for easy reference during
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Activity Guide

Beginner Intermediate
Hearing the Wave Seeing the Wave
Demonstrate how Use the oscilloscope to
frequency affects visualize sine waves at
pitch. Begin at a low different frequencies
setting and slowly and amplitudes.
increase the frequency Students observe how
while students listen increasing frequency
for the pitch to rise. compresses the
Discuss how this waveform and

relates to sound waves increasing amplitude
in music or speech. makes it taller.

Extension Activities:

Math of Music

to see how math and music connect through wave patterns.

Advanced

Comparing Waveforms

If your generator allows
waveform selection,
demonstrate sine, square,
and triangle waves.
Students note how each
waveform sounds different
and analyze why based on
the sharpness or
smoothness of the signal.

Show how each musical note corresponds to a specific frequency
(e.g., A4 = 440 Hz). Students can calculate ratios between frequencies
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Learning Extensions

STEAM Connections: Engineering - Math - Science

Learning Objectives:

e Understand the relationships between frequency, amplitude, and sound.

¢ Visualize how periodic motion and waveforms represent energy.

* Observe real-world connections between physics, engineering, and sound.
e Strengthen observation and data interpretation skills.

Career Connections:

* Audio Engineer: Analyzes and manipulates sound signals.

* Electrical Engineer: Designs systems that rely on waveform analysis.

¢ Physicist: Studies energy, motion, and wave mechanics.

* Musician/Sound Designer: Uses knowledge of frequency and tone to shape sound.

Essential Employability Skills:

e Observation and Interpretation
e Analytical Thinking

e Collaboration

e Communication

e Technical Proficiency
e Attention to Detail
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Safety Guidelines

Always begin at low settings and
increase gradually.

Do not touch output terminals
while the generator is active.
Keep liquids and metal objects
away from electrical
components.

Only trained educators should
modify circuit connections.

Accessibility

¢ Use oscilloscope

visualizations for students
with hearing impairments.
Offer pre-recorded audio
demonstrations or visual
diagrams for accessibility.
Allow extended observation
time for students to take
notes or sketches.
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Resources and Accessibility

Library Catalog

Feedback

QR to feedback survey




