	[image: image15.jpg]J

PSET




	CHAPTER 4

Developing Ideas
Activity 2 HW#1: Explaining Phenomena Involving Gas Pressure


Chapter 4
Activity 2 HW#1:


Name: ________________________________   Date: _______________ Group: ______

Gas Leaking from a Steel Scuba Tank

Suppose you have a steel scuba tank filled with compressed air (consisting of roughly 21 percent oxygen and 79 percent nitrogen, similar to what we breathe on land). Imagine that you open a valve and leak out gas at a constant rate.  Assume that the temperature remains constant during this process.  The volume of the scuba tank does not change.

Sketch what the pressure vs time graph would look like.  (We are not concerned with absolute numbers, but just with the general shape of the graph.  Would the pressure in the scuba tank increase, decrease, or remain constant in time?) 
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Construct a scientific explanation for why the pressure behaves the way you have indicated.

Fill in the following Macro/Micro table for the gas during the time the gas is leaked out from the steel container:  Use (, ( or (.
	Temp.
	Mass
	Volume
	Avg. Speed
	Total # particles
	# collisions/ sec/area
	Oomph/

collision
	Pressure

	
	
	
	
	
	
	
	


Write the narrative: 

Adding Helium to an Expanding Mylar( Balloon

	Imagine that you added helium gas to a partially inflated Mylar( balloon.  As you do so, the balloon will expand, increasing its volume.  What happens to the pressure of the gas?  You will use a computer simulator to model this situation.  The container will be like the balloon.  
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Simulator Exploration: What happens to the pressure in a container with a movable wall as gas is added?  

STEP 1.  Go to the simulator index page and open Chapter 4 Activity 2 HW Setup.  
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Only the top of the container is movable in this simulator, so only the top behaves like the material of the Mylar( balloon.

STEP 2.  Click on the gas tank valve to turn it red (“on”).  
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 Run the simulator for 24 seconds, and then pause it.  Sketch the four graphs below, and then stop the simulator.  
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What happens to the gas pressure in the container as more gas is let in and the volume of the container increases?  

In an Activity 2 simulation you changed the volume of the gas in a container by moving the wall yourself (using the mouse cursor). In this case, the volume changed because gas was added to the container.  So the situation is different. The following sequence of questions should help you understand why the pressure in the container behaves the way it does.   

[image: image7.jpg]


  Since the temperature of the container remains constant as gas is let in, what happens to the average speed of the particles?  Does it increase, decrease, or remain constant?  
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 According to your answer to the previous question, would you expect the oomph/collision to increase, decrease or remain constant? 
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Is your observation from the simulator graph about the oomph/collision consistent with your expectation?  
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  As gas is added to the tank, and the volume expands, does the total #particles in the gas container increase, decrease or remain the same? Why do you think so? 

As you learned in Activity 2, the value of the #collisions/sec/area for the gas particles depends on three factors:  the average speed of the particles, the total # particles in the container, and the volume of the container.  Let’s consider how each of these factors, one at a time, would affect the value of the #collisions/sec. 
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  Based on what you inferred about what happened to the average speed, if that were the only factor, would the #collisions/sec/area increase, decrease or remain the same?
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  Based on what you inferred about what happened to the total # of particles in the gas container, if that were the only factor, would the #collisions/sec/area increase, decrease or remain the same?
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  Based on what you inferred about what happened to the volume of the container, if that were the only factor, would the #collisions/sec/area increase, decrease or remain the same?
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  Considering all three factors at the same time, and since you know that the pressure remains constant, what can you conclude about what happens to the #collisions/sec/area:  does it increase, decrease or remain the same as the gas is added?  How can you account for that?

Since the simulator is modeling the Mylar( balloon, your answers to the questions above should also help you understand why the pressure in the balloon remains constant as helium gas is added and the volume of the balloon increases.

Explain why the pressure stays constant as helium gas is added to a partially inflated Mylar( balloon and the volume of the balloon increases.

 Fill in the following Macro/Micro table. In each cell, indicate whether the quantity increases (, decreases (, or remains the same (.
	Temp.
	Mass 
	Volume
	Avg. Speed
	Total # particles
	# collisions/sec/area
	Oomph/

collision
	Pressure

	
	
	
	
	
	
	
	


Write a narrative to explain why the pressure remains constant.  
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