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Physical Characteristics of Gases

Activity: Gas Law Animations

Purpose: for students to discover the relationship between variables in gas samples: amount (mass), volume, pressure, speed, and temperature

Using the websites below, find the links to the correct animations on the “Lessons” page. Using the directions below for use of each animation, determine the relationship between the requested variables. Record your observations and data on the page provided.

A: http://jersey.uoregon.edu/vlab/Piston/
B: http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/gaslaw/boyles_law_graph.html
C: http://www.grc.nasa.gov/WWW/K-12/airplane/Animation/frglab2.html
D: http://www.chemistry.ohio-state.edu/betha/nealGasLaw/fr2.2.html
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Welcome to the Pressure Chamber

Constant Volume:
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Constant Volume

Constant Temperature
deal gas
Adiabelic

Experimental Instructions

In this series of experiments, you will conirol the action of a piston in a pressure chamber which i flled with an ideal gas. The gas is defined by four states
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Boyle's Law
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Use the mouse to drag the
plunger to your desired
Volume. Data will be
automatically recorded in
the table when you release
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Welcome to Gas Lab

Freeze One
Variable

Mass

Graphed
Output

Anideal gas state is
determined by the
pressure, temperature,
mass and volume. In a
scientific manner, we
can freeze any two of
the four primary
properties and study the

effect of one remaining Press.
‘property on the other.

Welcome to the Animated Gas Lab! Gases have various properties which we can observe with our senses, including the gas
pressure, temperature, mass, and the volume which contains the gas. Carefi, scientific observation has determined that these
wariables are related to one another and the values of these properties determine the state of the gas

In a scientific manner, we can fix any two of the four primary properties and study the nafure of the relationship between the ofher
two by varying one and observing the variation of the other. In the lab a theoretical gas is confined in a blue jar. The volume of the
gas is shown in yellow and is determined by the positon of ared piston. The vohume can be changed by moving the red piston using o
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Temperature and Pressure (constant volume and amount)- Site A
a. Choose the “constant volume” button
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Panel 5: What's behind the ideal gas law?

‘The moving yellow bar in the blue bos i a pressure gague. An increase in pressure moves it fo the right. Watch how it responds to your inpu.

romove gas H

T B0 | | redbarontiis sideis athemostar
‘The red dots represent atoms. They are bouncing P

around in a cylinder, the top of which i a piston you
can drag vp and dowm.

You can change the temperaiure of the gas by dragsing the
top of the red bar up and down.

As you increase the temperaiure, you see the atoms speed
up, which increases the pressure as the atoms hit the sides of
the cylinder harder.

When the piston is dragged down, the volume of the
gas is decreased, which increases gas pressure.

s you decrease the temperature, pressure goes dovm.

You can also add and remove atoms from the cylinder, which willincrease or decrease gas pressure.

‘The pressure gague works, in this applet, by adding up the forces exerted on the piston head when it is it by the red gas atoms. The amount of force exerted per
unit area i the pressure exerted by the gas

In a real gas, there are millions of collsions per second, and percieved pressure changes instantly when you change volume or temperafure or the number of gas

atoms.
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Drag the black tip on the red line inside the thermometer to various temperatures

c. As you do this, a graph containing your points should appear

d. Once you have created at least ten points, record your information


2. Pressure and Volume (constant temperature and amount)- Site B
a. Drag the plunger to change the volume of the gas (in mL)

b. the chart will display the pressure for that volume of gas

c. When you have at least ten points with varying volumes, press “Graph”

d. record your information

3. Amount (mass) and Volume (constant pressure and temperature)- Site C
a. In the box on the left, freeze one of the constant variables; then choose the second to freeze

b. Choose “Effect of Changing Mass on Volume”

c. Observe the movement

d. Record your information

e. Choose “New Case” from left

4. Amount (mass) and Temperature (constant volume and pressure)- Site C
a. In the box on the left, freeze one of the constant variables; then choose the second to freeze

b. Choose “Effect of Changing Mass on Temperature”

c. Observe the movement

d. Record your information

e. Choose “New Case” from left

5. Volume and Temperature (constant pressure and amount)- Site C
a. In the box on the left, freeze one of the constant variables; then choose the second to freeze

b. Choose “Effect of Changing Temperature on Volume”

c. Observe the movement

d. Record your information

6. Amount (mass) and Pressure (constant volume and temperature)- Site D
a. Press the “Add Gas” or “Remove Gas” button until you see a distinct change in the number of particles

b. Observe the change in the yellow pressure gauge at the top of the animation.

c. Record your information. To sketch the graph, you will need to compare the relationship to another set of variables that you already have the graph drawn for.
7. Speed (velocity) and Temperature- Site D
a. Draw the red line in the thermometer to a higher temperature

b. Observe the change in movement of the particles

c. Record your information. To sketch the graph, you will need to compare the relationship to another set of variables that you already have the graph drawn for.
8. Conformation- Site D
a. Using Site D, confirm the results from Test 1: As you move the temperature up and down, observe the effects of temperature change on pressure (the yellow gauge at the top).

b. Using Site D, confirm the results of Test 2: As you move the plunger (adjusting the volume) up or down, observe the effects of volume change on pressure (yellow gauge at the top).

Fill in the chart below with your observations and collected data. Under “Change”, record what you changed and how it affected the other variable. For example: Increased volume, decreased pressure. Under “Proportionality”, record whether the two variables are directly or inversely proportional. Under “Graph”, sketch the shape of the graph created by these two variables (you do not need to add numbers).

	
	Variables
	Change
	Proportionality
	Graph

	1
	Temperature and Pressure
	
	
	

	2
	Pressure and Volume
	
	
	

	3
	Amount and Volume
	
	
	

	4
	Amount and Temperature
	
	
	

	5
	Volume and Temperature
	
	
	

	6
	Amount and Pressure
	
	
	

	7
	Speed and Temperature
	
	
	


From: Abigail Freiberger

Greater Atlanta Christian School
