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UNIT: UKULELE

energy in every vibration
GOAL:
Strum a ukulele connected to a piezoelectric pickup and measure the voltage it produces. Compare energy output at different strum strengths and explore how mechanical energy becomes electrical energy.
MATERIALS: 
· Multimeter
· Piezoelectric pickup (attached to ukulele)
· Oscilloscope app or sound meter (optional)
· Graph paper

STUDENT DIRECTIONS:

STEP 1: Get your gear ready:
· Make sure the piezoelectric pickup is securely attached to the ukulele (usually near the bridge or soundboard).
· Connect the multimeter to the pickup (set it to Volts (V) for DC or AC depending on your pickup type).
· Optionally, set up a decibel (dB) meter app or oscilloscope app on your phone for extra data.
STEP 2: Test different strum strengths:
· Strum the ukulele gently and record the voltage output and sound level (if available).
· Repeat with a medium-strength strum and then a hard strum.
· Wait a few seconds between each to let the reading stabilize.

STEP 3: Record your data:
· Fill in the chart below based on your measurements.



 Voltage Output vs. Strum Strength:
	Strum Strength
	                 Voltage (V)
	               Sound Level (dB)

	Soft
	
	

	Medium
	
	

	Hard
	
	



GRAPH IT:

Use graph paper or the space below to make a bar graph:
· X-axis = Strum Strength (Soft, Medium, Hard)
· Y-axis = Voltage Output (V)

GRAPH IT:

1. What happens to the voltage as you strum harder?
→ ___________________________________________________________
2. How is energy being transferred and transformed in this activity?
→ ___________________________________________________________
(Hint: think about mechanical energy turning into electrical energy!)
3. What does this tell you about energy conservation in vibrating systems?
→ ___________________________________________________________
4. Why might piezo sensors be useful in other real-world technologies (e.g., guitars, shoes, medical devices)?
→ ___________________________________________________________


 











STANDARDS ALIGNMENT

NGSS: HS-PS3-3 STEL: STEL 1E, STEL 2L, STEL 8F, STEL 8G, STEL 10F CCSS: CCSS.MATH.CONTENT.HSF.IF.C.7, CCSS.MATH.CONTENT.HSN.Q.A.1, CCSS.MATH.CONTENT.HSN.Q.A.3, CCSS.MATH.PRACTICE.MP2, CCSS.MATH.PRACTICE.MP4, CCSS.MATH.PRACTICE.MP5
 
	Design Brief: energy in every vibration
	            Page 1 of 1














 
	Design Brief: energy in every vibration	
	           Page 2 of 3


 	
image1.png
STEM 101

Powered by THE STEM ACADEMY





