Boyle’s Law Lab:

Objectives:

· To introduce CBL’s and TI-82 graphing calculators for data collection and interpretation.

· To understand Boyle’s law in terms of cause and effect.
Background:

· Robert Boyle discovered this gas law in 1662.

· A syringe will be used to change the volume of a sample of gas (air).  Pressure will be monitored as you change the volume.

· CBL’s in labs are very accurate, yet following directions is critical because human error can make the most accurate instrument worthless.

Directions:

To prepare the pressure sensor and an air sample for data collection:

1. Plug the pressure sensor into the adapter cable in channel 1 of the CBL.  A 20 mL syringe is to be connected to the pressure sensor.  Do not over tighten.

2. Use the black link cable to connect the CBL system to the TI graphing calculator.  Firmly press in the cable ends.

3. Open the side arm of the pressure sensor to allow air to enter and exit.  To do this, open the side valve by aligning the blue handle with the arm that leads to the pressure sensor. (see figure 2)

4. Move the piston of the syringe until the front edge of the

inside black ring (indicated by arrow in figure 3) is 

      positioned at the 10.0 mL mark.

5. Close the side arm of the pressure sensor valve.  Align

The blue handle with the side arm, as shown in figure 3.

6. Turn on the CBL unit and the calculator.  Hit PRGM on 

The calculator.  Choose CHEMBIO and hit enter until you

get to a main menu full of choices.

7. Select SET UP PROBES from the MAIN MENU

8. Enter ‘1’ as the number of probes

9. Select PRESSURE from the SELECT PROBE menu

10. Enter ‘1’ as the channel number.

11. Select USE STORED from the CALIBRATION menu

12. Select ATM from the PRESSURE UNITS menu (stands for atmospheres of pressure)

13. Select COLLECT DATA from the MAIN MENU

14. Select TRIGGER/PROMPT from the DATA COLLECTION menu

15. You are ready to collect pressure versus volume measurements.  Have one person take care of the syringe and another person operate the calculator.

16. Move the piston to position the front edge of the inside black ring at the 5.0 mL line on the syringe.  Hold the piston firmly and steady in this position until the pressure value displayed on the CBL stabilizes. 

17. When the pressure reading has stabilized, press TRIGGER on the CBL. Type in the gas volume (in mL) on the calculator.  Press the ENTER key to store this pressure-volume data pair.  

18. Select MORE DATA from the DATA COLLECTION menu to collect another data pair.  Repeat from step 15 forward for volumes of  7.5, 10.0, 12.5, 15.0 and 20.0 mL.

19. Select 
STOP AND GRAPH from the DATA COLLECTION menu when you have finished collecting all the data.  As you move the cursor right or left, the volume (X) and pressure (Y) values of each data point are displayed below the graph.  Record the volume-pressure pairs on a data table. 

Student work from lab:

1. Fill in this data table:

	Volume (mL)
	Pressure (atm)
	Pressure x volume
	 pressure ÷ 

volume



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2. Make a line graph of the results of the pressure volume lab:  Use graph paper, give it a title, use a ruler, label units of measure, label x and y-axes.

3. If the volume is double from 5.0 mL to 10.0 mL, what does your data show happens to the pressure?  Show the pressure values in your answer.

4. 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.

5. If the volume is tripled from 5.0 mL to 15.0 mL, what does your data show happens to the pressure?  Show the pressure values in your answer.

6. Is the relationship between volume and pressure inverse or direct?  Explain your answer

7. Based on your data, what would you expect the pressure to be if the volume of the syringe was decreased to 2.5 mL?

 8.  What is Boyle’s Law?  What does Boyle’s Law say about gases?

9. Describe two possible human errors that would show lack of precision in this lab..

10.  What measurement being taken in this lab is the less accurate and why?  How could this less accurate measurement be improved upon?

