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UNIT: UKULELE

NEWTON ROCKS THE UKULELE
GOAL:
You will explore how force and mass affect string tension and motion, using Newton’s 2nd Law to investigate how added weight changes the ukulele string’s displacement and influences its vibration.
MATERIALS: 
· Ukulele
· Spring scale
· Mass set or water bottles (as hanging weights)
· Ruler or force gauge

STUDENT DIRECTIONS:
STEP 1: Set up your testing string:
· Gently lift or isolate one string of the ukulele.
· Use a paperclip or hook to carefully attach a mass (like a small water bottle or weight) to the string.

STEP 2: Measure the force:
· Use the spring scale to measure the force pulling down on the string in Newtons (N).
· If you know the mass in grams, use the formula:
F = m × a, where m is in kg and a = 9.8 m/s² (gravity).

Example: 100g = 0.1 kg → F = 0.1 × 9.8 = 0.98 N
STEP 3: Measure displacement:
· With the mass attached, use a ruler to measure how much the string moves down from its original position.
· Record the distance in centimeters (cm).

STEP 4: Repeat with different masses:
· Try 2–3 different mass amounts and measure again.
· Be careful not to over-stretch the string!
📊 Force & Displacement Table:
	Mass (g)
	           Force Applied (N)
	       String Displacement (cm)

	
	
	

	
	
	

	
	
	

	



	
	



ANALYZE & REFLECT:

1. What pattern do you notice between the weight added and the amount the string moved?
→ ___________________________________________________________
2. Use Newton’s 2nd Law (F = ma):
What happens to the force on the string as you increase the mass?
→ ___________________________________________________________
3. How might this extra force affect the way the string vibrates when plucked? (Think: pitch, tension, energy)
→ ___________________________________________________________
4. What does this activity tell you about the relationship between tension and vibration in real instruments?
→ ___________________________________________________________






 













STANDARDS ALIGNMENT

NGSS: HS-PS2-4 STEL: STEL 1G, STEL 2I, STEL 3G, STEL 8G, STEL 10F CCSS: CCSS.MATH.CONTENT.HSN.Q.A.1, CCSS.MATH.CONTENT.HSN.Q.A.3, CCSS.MATH.CONTENT.HSA.REI.D.10, CCSS.MATH.PRACTICE.MP2, CCSS.MATH.PRACTICE.MP4, CCSS.MATH.PRACTICE.MP5
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