PS/Chemistry R                                               
  Name_______________________________
Lab No. _______ - Boyle’s Law 
Objective – To demonstrate the relationship between the volume and pressure of a confined gas

                    at constant temperature

Background – 
Many experiments involve conditions or factors that change in relation to each other. These are known as VARIABLES.  In this activity, there are 2 variables, pressure and volume.  You, the experimenter, are to change ONE of these variables and in turn observe the effect this has on the other.  The variable under YOUR control is called the _______________variable.  The factor that changes as a result is called the _________________ variable.  When the data obtained is plotted on a graph, the relationship between the variables becomes apparent.

    In this lab, the Boyle’s Law Apparatus will be used.  It includes a syringe whose volume is measured in _________________.  This is connected to a pressure gauge which measures pressure in _______________________________(psi).   By varying the volume in the syringe, one can measure the corresponding change in pressure.

Procedure  **DO NOT release the syringe when you are trying to record the pressure or the volume recording will be incorrect. Only release the syringe when you are on the pressure that you want to record.
1. Go to website: http://introchem.chem.okstate.edu/DCICLA/boyles_law_graph.html
2. Review your data table with 4 columns: “Volume”, “Pressure (psi)” “Pressure (atm)”, and “K value (volume x pressure atm”)
2. Record 14 data points of pressure and volume ranging from 40 mL (syringe pushed all of the way in) to 8 mL (syringe pulled all of the way out). 

3. Read and record the volume and pressure in the gauge.  BE CAREFUL that the position of the syringe does NOT change as you read the pressure. DO NOT LET GO OF THE SYRINGE!!  
4. Convert the pressures you have recorded (in psi) to pressures in atm by using the conversion factor 

14.1 psi = 1 atm
and record these pressure values in the third column “pressure (atm)”

5. Find your “K-value” for each row by multiplying your volume and pressure (in atm). There are no units for K.
6. To find the median K-value, you want to choose the number in the middle of all of the K-values after arranging all K-values from least to greatest. The median K-value is going to be your constant and will be filled in both blanks to the right of your data table. (P x V = K)
Data Table:
Median K Value: 
	Volume (mL)
	Pressure (psi)
	Pressure (atm)
	K value 

(Volume x Pressure in atm)
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_____________
General Formula:

P x V = K
P x V = 
_____________
Data

1. Include the data table with all volume and pressure values. (Remember 14.1 psi = 1 atm)

2.  Using your data, plot a graph of “Average Pressure” vs. “volume” on graph paper.  Remember which variable to put on the X and Y axis. Draw a smooth line through the points. 

**Make sure to completely label your graph - both axis titles with units! and MAXIMIZE YOUR GRAPH! 
(use the entire piece of graph paper)
Questions – To be answered in complete sentences in INK on a separate piece of paper!   
SHOW ALL WORK!! Remember UNITS!!

1. Find the median of these “K” values. Use this median to write a general formula for your graph: 
  




P X V = (your median “K”)
(Hint: median value is the value that lies in the MIDDLE of the set of data points)
2. Does your graph indicate a linear relationship between pressure and volume? Why or why not?
3. How does your graph illustrate Boyle’s Law?
4. From your calculations, what do you notice about the P x V relationship? 
5. Using your equation from question 1, predict the pressure of this gas if the volume were to be 150 mL.  Also, predict the volume this gas would occupy if the pressure were 25 kPa.  (Show all work!!)
6. At STP, a volume of Argon gas is 200 mL.  If the temperature is unchanged and the volume expands to 1.20 liters, calculate the new pressure of the gas, Ar (g), in both atm, and kPa.
