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	Boyle’s Law: Pressure-Volume Relationship in Gases
Name:Click here to enter text.		Lecture Teacher:Choose an item.

Partner:Click here to enter text.	Lecture Teacher:Choose an item.

Date:Click here to enter text.


DATA and calculations
1. Copy the following table into your lab notebook.
2. Make sure that you show a sample calculation in your lab notebook.
	Volume
(mL)
	Pressure
(kPa)
	Constant, k
(P / V or P • V)

	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.



PROCESSING THE DATA
With the best-fit curve still displayed, turn on the Interpolate tool by choosing Interpolate in the Analyze menu. Use your data and the Interpolate tool to answer the following questions.
1.	If the volume is doubled from 5.0 mL to 10.0 mL, what does your data show happens to the pressure? Show the pressure values in your answer.Click here to enter text.
2.	If the volume is halved from 20.0 mL to 10.0 mL, what does your data show happens to the pressure? Show the pressure values in your answer.Click here to enter text.
3.	If the volume is tripled from 5.0 mL to 15.0 mL, what does your data show happened to the pressure? Show the pressure values in your answer.Click here to enter text.
4.	From your answers to the first three questions and the shape of the curve in the plot of pressure vs. volume, do you think the relationship between the pressure and volume of a confined gas is direct or inverse? Explain your answer. Click here to enter text.
5.	Based on your data, what would you expect the pressure to be if the volume of the syringe was increased to 40.0 mL? Explain or show work to support your answer.Click here to enter text.
6.	Based on your data, what would you expect the pressure to be if the volume of the syringe was decreased to 2.5 mL? Explain or show work to support your answer.Click here to enter text.
7.	What experimental factors are assumed to be constant in this experiment? Click here to enter text.
8.	One way to determine if a 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 is inverse, k = P•V. Based on your answer to Question 4, choose one of these formulas and calculate k for the seven ordered pairs in your data table (divide or multiply the P and V values). Show the answers in the third column of the Data and Calculations table. Which formula did you choose?
 Choose an item.
9.	How constant were the values for k you obtained in Question 8? Good data may show some minor variation, but the values for k should be relatively constant.Click here to enter text.
 10.	Using P, V, and k, write an equation representing Boyle’s law. Write a verbal statement that correctly expresses Boyle’s law. Click here to enter text.
EXTENSION
	1.	To confirm the type of relationship that exists between pressure and volume, a graph of pressure versus the reciprocal of volume (1/volume or volume-1) may also be plotted. To do this using Logger Pro, it is necessary to create a new column of data, reciprocal of volume, based on your original volume data.
a. Remove the Curve Fit box from the graph by clicking on its upper-left corner.
b. Choose New Calculated Column from the Data menu. 
c. Enter “1/Volume” as the Name, “1/V” as the Short Name, and “1/mL” as the Unit. Enter the correct formula for the column (1/volume) into the Equation edit box. To do this, type in “1” and “/”. Then select “Volume” from the Variables list. In the Equation edit box, you should now see displayed: 1/“Volume”. Click [image: Done1].
d. Click on the horizontal-axis label, select “1/Volume” to be displayed on the horizontal axis.

	2.	Decide if the new relationship is direct or inverse and change the formula in the Fit menu accordingly.
a. 
Click the Curve Fit button, . 
b. Choose Variable Power from the list at the lower left. Enter the value of the power in the edit box that represents the relationship shown in the graph (e.g., type “1” if direct, “–1” if inverse). Click [image: TryFit1].
c. A best-fit curve will be displayed on the graph. If you made the correct choice, the curve should match up well with the points. If the curve does not match up well, try a different exponent and click [image: TryFit1] again. When the curve has a good fit with the data points, then click [image: OK1].

3.	If the relationship between P and V is an inverse relationship, the plot of P vs. 1/V should be direct; that is, the curve should be linear and pass through (or near) your data points. Examine your graph to see if this is true for your data. 
4. Save a copy of the graph and this page into your student server folder. Make sure that you put your name and period in the title of the saved document. Then place the documents in your teacher’s class “drop-box”.
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