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Physics Experiment & Activity Planning 
 
 
Exp/Act: __________________ Course: _______________ 
 
Focus: ________________________ Date: ____________ 

 
Objectives 
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Core Concepts 

Physics Mathematical 
  

 
Supplies/Procedures 

Materials Activity Set-Up Procedures 
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      Experiment        Activity / Time: ________ 
 

Procedures Notes 
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      Activity        Review / Time: ________ 
 

Discoveries  Core Concepts 

  

 
Connection to Real-World / Time: ________ 
 

Real-World Examples  Core Concepts 
  

 
 
Homework / Review for Next Class 

Material Covered Text Ref. 
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Lesson Reflections 
 
 

 


	ExpAct: Class 16
	Course: PH221
	Focus: Student Gas Standing Waves
	Date: 10/19/07
	1: A Kinesthetic Activity to help students understand:
	2: - the difference between Pressure Waves and Displacement Waves for Gas in a Pipe
	3: - Boundary Conditions (BC)
	4: 
	5: 
	Experiment: Off
	Physics: Displacement Waves describe the physical oscillation in position of a gas.
 
Pressure Waves describe the oscillating pressure in a gas.
 
Both Waves are subject to Boundary Conditions, or constraints.  Harmonics are determined by these BC's.
	Materials: Students in a room.
	ActProcedures: 
	Procedures: Have the students stand up in the room and distribute themselves evenly spaced in rows across the room.  Make sure that one end of the rows is anchored such that a student is against a wall, while the students at the other end of the rows are not against a wall, but free to move--this simulates the gas in a pipe that is open at one end and closed at the other.  Have the students create longitudinal waves across their rows.  Discuss the difference between how the students at both ends of the rows can move, as well as the difference in how the students at the rows interact with the walls.
	Notes: 
	Time: 5 min.
	Activity: On
	Activity2: On
	Review: On
	Time2: < 5 min.
	Math: Both displacement and Pressure Waves are mathematically dealt with in the same way--they have the same form.
 
Although the two waves have the same form mathematically, they have a different set of boundary conditions.
	Time3: < 5 min.
	Discoveries: The fact that one side of the row is constrained against the wall should lead them to the understanding of a Displacement Node, where as that their "pressure" against the wall changes as their neighboring student-gasses push and pull against them.  This should introduce a Pressure Anti-Node against the wall.  On the opposite end, the students that are free to move should recognize this as a Displacement Anti-Node and a Pressure Node (since the "pressure" they feel doesn't change since they aren't against a wall).
	Examples: Specifically, Wind Instruments
Similarly, String Instruments with Standing waves on a String
	Concepts: The BC's determine how a gas is constrained to oscillate in a tube.  There will be a set of harmonics that will fit these boundary conditions.
	Review2: 
	Review3: 
	Text: 
	Text2: 
	Reflections: More than anything, this activity is a good way to break up an otherwise straight lecture class.  We began the class by lecturing about standing waves on a string, and derived the equations for harmonics on the string from boundary conditions.  The lecture would have traditionally carried into an analogous lecture of the standing waves for gas in a pipe, but given the success of "making the students into gasses" from the Thermo part of the course, we thought it would be good to revisit that style while we had the opportunity here.  Instead of deriving the standing waves in a string, the students experienced it and were able to reason out the same results.  Also, this was a good way to keep students alert and awake while transitioning from the first to the second half of the lecture.


