Boyle’s Law- Pressure/ volume relationship in gases

You have experienced some demonstrations, which illustrate the relationship between pressure and volume of gases. In this activity, you will be analyzing data and derive the formula for Boyle’s law.

Data and Calculations:

	Volume (ml)
	Pressure (atm)
	Constant, k (P/v)
	Constant, k (PxV)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Using the data above, graph:

 pressure vs. volume

 pressure vs. 1/volume. 
Make a best fit straight line with your data.

Processing the data:

1. If the volume doubled from 5.0ml to 10.0ml, what does your data show happens to the pressure? What would the pressure be?

2. If the volume is halved from 20.0ml to 10.0ml, what does your data show happens to the pressure? What would the value for pressure be?

3. From your answers in 1 and 3 and the shape of the curve in the plot of pressure vs. volume, do you think the relationship between pressure and volume of a confined gas is direct or inverse? Explain.

4. Based on your data, what would the pressure be if the volume were increased to 40.0ml?

5. What experimental factors would need to be constant in the experiment?

6. Another way to determine if the relationship is inverse or direct is to find a proportionality constant, k, from the data. If this relationship is direct, k=P/V. If it’s inverse, k=PV. Based on your answer from #3, choose one of these formulas and calculate K for the data in the table above. Show answers in the 3rd or 4th column of the table.

7. How constant were the values for k? 

8. Using P, V, and k, write an equation representing Boyle’s Law. 

9. Write a verbal statement that correctly expresses Boyle’s Law.

Name ___________________________
Date _________________ Period ___________

Boyles Law, Charles Law and Balloons, Cans, Bottles, etc.

Balloons, Cans, and Bottles

Balloon Stations:  

a. Try to get your balloon and flask to look like the example. Once finished, clean up your station.


Were you able to make it work?  (yes or no)


If “no” – what was the problem?  What did you do to try to get around it?


If “yes” – what was the trick in making it happen?  (Explain what you did.) 


What variables are you testing? 

b. Using the two inflated balloons, submerge one in an ice/ salt water bath. Submerge the other in a container of hot tap water. Observe, and then remove them from the water and place back on counter.


Did you observe any difference in the two balloons?


Explain your observations.


What two variables are being observed here?

c. Obtain two balloons. Place the un-inflated balloon on the balance. 

Record its mass. _____g Place the inflated balloon on the balance. Record its mass. ____g

What did you discover?

Can Station:  

Put approximately 10 mL of tap water into a soda can and boil for about a minute on the hot plate.  Using tongs, quickly take the can and invert it into a shallow tray of icy water.


What happens?


How did the pressures on the inside and outside of the can compare before the experiment?  How did they compare at the end?  What was happening to make the difference? 

Bottle Stations: 

1. Put your finger over the hole in the side of the plastic bottle and fill it to the top with tap water.  Screw the lid onto the bottle and remove your finger from the hole.  


What happens?  


Why?

Now unscrew the lid.


What happens? Why?

2. Insert the rounded end of a new balloon part way into an empty soft drink bottle, stretching the neck of the balloon over the mouth of the bottle. Try to blow up the balloon so that it fills the bottle. Remove and throw balloon away.


Were you able to blow up the balloon? 


If not, why?


What was inside the bottle that prevented the balloon from inflating?


What variables are being investigated here?

Name __________________________________

Date _________________ Period ____________

Pressure/ Temperature Relationship in Gases

You have experienced some demonstrations which illustrate the relationship between pressure and temperature of gases. In this activity, you will be analyzing data and deriving the formula.

Data and Calculations:

	Pressure (mmHg)
	Temperature ((C)
	Temperature (K)
	Constant, k

P/T
	Constant, k

P x T

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Using the data graph:

 pressure vs. temperature 

 pressure vs. 1/temperature. 

Use temperature in ((C).  Make a best fit straight line and extrapolate the graph to intersect the y axis.

Processing the data:

1. In order to perform the experiment, what two experimental factors were kept constant?

2. Based on the data and graph you obtained, express in words the relationship between gas pressure and temperature.

3. Explain this relationship using the concepts of kinetic energy and collisions of particles.

4. Write an equation to express the relationship between pressure and temperature (k). Use the symbols P, T, and k.

5. One way to determine if a relationship is inverse or direct is to find a proportionality constant, k, from the data. If the relationship is direct then k=P/T. If the relationship is inverse then k=PxT. Based on your answer to question 4, choose one of the formulas and calculate k. for each set of data.

6. According to this experiment, what should happen to the pressure of a gas if the Kelvin temperature is doubled?

7. Using your graph, what would the pressure be at -73(C and at 127(C?

Posters - Chapter 11: The Behavior of Gases – Reading and Comprehension

For an introduction to this chapter you will read an assigned section of the text, discuss it with your partners, and create a poster that you will use to teach the class about your topic.  

Requirements:  All members of the group must participate.   The poster must include key vocabulary/concepts and a visual (drawing, chart, etc).  The presentation should clearly explain what you have learned.  It also needs to include a question for your classmates about the material (you should be able to answer the text questions at the end of your sections, but you need to ask original questions of the class).  During the presentation of posters all class members will be taking notes and writing answers to the questions.  You will have 30 minutes to read, make the posters, and prepare for the presentations.

Group #:  

Chapter Section(s): 


Group Members:   
Task master:______________________________




Recorder: ________________________________




Presenter: ________________________________




Researcher: ______________________________

Key Concepts/Vocabulary/Equations:  

Answers to text questions:

Original (you make it up) question(s) for the class:  (2 text sections require 2 questions)

Answer(s) to your group’s questions:

