Gas Laws
Access the Lab Simulations from the content section on D2L under Laboratory.  Find the lab that has the same title as shown above and click on it.  Read the background information before starting the simulation.
Type your answers directly onto this document.  Anywhere you see ###, you need to type something.  Please type your answers in red.  When finished, save the file as a Word document (.doc or .docx) or a PDF.  Other file formats cannot be opened by your instructor and will not be graded.  Submit your file on D2L by going to Assignments > Assessment and then clicking on the appropriate assignment folder.
You will be graded on the accuracy of your measurements and calculations, recording your measurements with the appropriate number of significant figures and units, and correctly answering the questions for each experiment.

Experiment 1: Verifying Boyle’s Law

1. Before starting the experiment carry out the calculations below using Boyle’s Law.  (Hint: Don’t forget to convert your temperatures to the appropriate units.)
A 182 mL sample of air has a pressure of 1.000 atm.  What will the pressure be if the volume of the gas is changed to 142 mL?
P1V1=P2V2
1 x 182= P2 x 142
P2= 1.282 atm

1. Take a 150 mL Erlenmeyer flask from the Containers shelf and place it on the workbench. Double-click on the Erlenmeyer flask and select the option to close the flask.  Note that the flask now contains a sample of air, which is a gas.
1. Take a pressure gauge from the Instruments shelf and attach it to the Erlenmeyer flask. Click on the pressure gauge’s units button to set the pressure units to "atm".
1. Record the volume and pressure of the gas in the flask.  

Note: The volume of gas in the Erlenmeyer flask is currently 182 mL.  The volume is greater than 150 mL due to the space above the top volume marking. 

Volume: 182 mL
Pressure: 1 atm
1. Take the water from the Materials shelf and add 40 mL of water the the Erlenmeyer flask.  Note that this will reduce the volume of gas in the flask by 40 mL.  Record the new volume and pressure of the gas.  Take a screenshot to verify these measurements and paste it below.

Volume: 147 mL
Pressure: 1.281 atm
Do these measurements match the calculation from step 1? Yes Screenshot: [image: ]
Answer the questions below.

0. Has your experiment verified Boyle’s Law?  Briefly explain.

Boyle’s Law states that for a fixed mass of a gas at constant temperature, volume is inversely proportional to temperature. 
P=K (1/V)
PV=K
From the experiment, temperature has been kept constant and the values obtained are similar to the theoretical value, hence, Boyle’s Law has successfully been verified. 

0. Given that the pressure in a container is related to the frequency of collisions between the gas molecules and the container walls, explain why the pressure of gas increases when volume decreases.
Decreasing the volume of the gas increases pressure. As the volume decreases, the particles collide more frequently with the walls of the container exerting a force which increases the pressure. 


0. What is the relationship between the pressure and the number of moles of a gas? Does pressure increase, decrease, or stay the same as the number of moles is increased?

The pressure increases

0. Explain your answer above in terms of the frequency of collision between the gas molecules and the container walls.
Increasing the number of moles means increasing the amount of the gas. More gas molecules will be present increasing the number of impacts on the container walls leading to an increase in pressure due to increase in volume. 


Experiment 2: Verifying Gay-Lussac’s Law
1. Before starting the experiment carry out the calculations below using Gay-Lussac’s Law.  (Hint: Don’t forget to convert your temperatures to the appropriate units.)
At a temperature of 21.5oC, a sample of air has a pressure of 1.000 atm.
0. What will the pressure be when if the temperature is changed to 0.0oC?

P1/T1=P2/T2
1/294.5=P2/273
P2=0.9270atm

0. What will the pressure be when if the temperature is changed to 30.0oC?

P1/T1=P2/T2
1/294.5=P2/303
P2= 1.029 atm

1. Take a 150 mL Erlenmeyer flask from the Containers shelf and place it on the workbench. Double-click on the Erlenmeyer flask and select the option to close the flask.  NOTE: The flask now contains air, which is a gas
1. Take a thermometer from the Instruments shelf and attach it to the Erlenmeyer flask. Click on the thermometer's units button to set the temperature units to "K" for the Kelvin scale.
1. Take a pressure gauge from the Instruments shelf and attach it to the Erlenmeyer flask. Click on the pressure gauge’s units button to set the pressure units to "atm".
1. Record the pressure and temperature in the flask.
Temperature:  302K
Pressure: 1.025
Does this temperature/pressure match the starting conditions from the problem in step 1 above? Yes
1. Take a constant temperature bath and place it on the workbench. Run the constant temperature bath at 0 °C.
1. Move the Erlenmeyer flask into the constant temperature bath.
1. Let the temperature of the gas sample stabilize, and then record the temperature and pressure. You can convert the bath temperature into kelvins to determine at what temperature the thermometer will stabilize.  Take a screenshot that shows the temperature and pressure and paste it below.
Temperature:  294K
Pressure: 0.9269 atm
Does this temperature/pressure match 1A above? Yes
Screenshot: [image: ]
1. Run the constant temperature bath at 30 °C. Record the temperature and pressure of the gas once the temperature stabilizes.  Take a screenshot that shows the temperature and pressure and paste it below.
Temperature:  29
Pressure: 1.028atm
Does this temperature/pressure match 1B above? yes
Screenshot: [image: ] 
1. Clear your station by emptying the Erlenmeyer flask into the waste, then placing it in the sink.  
1. Answer the questions below.
0. Has your experiment verified Gay-Lussac’s Law?  Briefly explain.

Yes

0. When the temperature of a gas is increased, what happens to motion of the molecules in the gas?

The motion of the molecules of the gases increases due to increase in kinetic energy

0. Given that the pressure in a container is related to the frequency of collisions between the gas molecules and the container walls, explain why the pressure of gas increases when temperature increases.

[bookmark: _GoBack]Increase in temperature increases the kinetic energy of the molecules which increases the collision of the gas molecules with the container due to increased forces on the wall hence increase in pressure.
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