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UNIT: UKULELE

INVISIBLE FIELDS, REAL FORCES
GOAL:
Use a magnet and copper wire coil to investigate electromagnetic induction. Can motion or vibration create electrical current without batteries? Let’s find out!
MATERIALS: 
· Magnet
· Copper wire coil (or small motor)
· Multimeter
· Ukulele strings

STUDENT DIRECTIONS:

STEP 1: Connect your circuit:
· Attach the copper wire coil to the multimeter (set it to measure milliamps (mA) of current).
· Make sure your coil is stable and not moving on its own.

STEP 2: Test magnetic motion:
· Move the magnet back and forth quickly and steadily near (but not touching) the coil.
· Watch the multimeter — does it show any current?
· Try different speeds and directions (slow, fast, circular) and see how the reading changes.

STEP 3: Test string vibration:
· Place the coil and magnet close to a ukulele string (ideally right beneath or behind the soundboard where vibrations are strongest).
· Pluck the string — observe the multimeter for any movement in current.
· Try plucking harder or softer and record your results.




 Magnetic Induction Table
	Test Type
	             Movement Type
	                   Current Observed (mA)

	Magnet only
	         Back-and-forth motion
	

	String vibration
	         Pluck near coil/magnet
	



REFLECTION QUESTIONS:

1. What’s happening to the energy in this system?
→ ___________________________________________________________
(Hint: Where does the energy start? What form does it take?)
2. Which action produced more current — the moving magnet or the vibrating string? Why do you think that is?
→ ___________________________________________________________
3. How does this experiment show that magnetic fields can cause electric currents?
→ ___________________________________________________________
4. If you were designing a generator powered by string vibration, what would you improve about this setup?
→ ___________________________________________________________

WRAP-UP REFLECTION:

1. What scientific principle most affected the ukulele’s sound and behavior?
→ ___________________________________________________
2. How did changes in force or material affect energy transfer?
→ ___________________________________________________
3. If you had to improve this ukulele for precision tuning and durability, what would you change based on your data?
→ ___________________________________________________


EXTENSION IDEA:
Design a custom ukulele body using recycled materials (plastic bottles, cardboard, 3D printed parts). Test how the material affects sound quality, heat response, and electrical output.




STANDARDS ALIGNMENT

NGSS: HS-PS3-5  STEL: STEL 1E, STEL 2H, STEL 8E, STEL 10F, STEL 11G CCSS: CCSS.MATH.CONTENT.HSN.Q.A.1, CCSS.MATH.CONTENT.HSF.IF.C.7, CCSS.MATH.CONTENT.HSS.ID.C.7, CCSS.MATH.PRACTICE.MP2, CCSS.MATH.PRACTICE.MP4, CCSS.MATH.PRACTICE.MP5
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