Name: ________________________     
              Lab #27 Exploring Gas Laws 2

Part II:  (100 points total)
AIM:  To determine what happens to volume when a gas is rapidly cooled at constant pressure (Charles’ Law)
Hypothesis:  (3 pts)  If you rapidly cool gas particles in a semi-rigid container at standard atmospheric pressure, 
__________________________________________________________________________________________________

Vocabulary (cite your sources): (6 pts)
Open System:

Closed System:

Materials:


Hot plate


Aluminum can


Graduated cylinder with about 15mL of water


Beaker tongs or hot glove


Ice bath (ice water in 1 lit or larger beaker)

Safety Goggles

Method:

1.  Place approximately 15mL of water in an empty soda can.

2. Turn hot plate on high and heat can until water boils/steam can be seen exiting the can.

3. While can is heating, put about 10 small ice cubes into 1L beaker and fill with water to about 800mL.

4. When water in can starts boiling, carefully pick up the can with the tongs or hot mitt and invert it into the ice water.

Data:   Observations: (5 points)

_____________________________________________________________________________________


______________________________________________________________________________________

Analysis: 

1.  Draw a particle diagram of the contents of the can before heating.  Caution – remember to include ALL contents of the can, i.e., all phases of matter.   Include at least 6 particles of each phase. (15 points)
Contents:______________________________________
Approximate Volume: ____________________________
[Choose from:  original can, larger than can, smaller than can]
Approximate Temperature:________________________

[Choose from:  room temp, higher than room temp, lower than room temp]
Approximate Pressure:____________________________

[Choose from:  standard pressure, greater than standard pressure, less than standard pressure]
Number of gas particles (in drawing): ____________
2.  Draw a second particle diagram of the contents of the can after the steam is seen to escape the can.  Use an appropriate number of particles (in comparison to your first drawing) to represent any change. (15 points)
Contents:______________________________________

Approximate Volume: ____________________________

[Choose from:  original can, larger than can, smaller than can]
Approximate Temperature:________________________

[Choose from:  room temp, higher than room temp, lower than room temp]
Approximate Pressure:____________________________

[Choose from:  standard pressure, greater than standard pressure, less than standard pressure]
Number of gas particles (in drawing): _____________
3. Draw a final particle diagram showing the final contents of the can after the inversion/crush (use your pencil to sketch the approximate shape within the outline provided).   When determining how many particles to draw, consider that the can was sealed when it was inverted: (15 points)
Contents:______________________________________

Approximate Volume: ____________________________

[Choose from:  original can, larger than can, smaller than can]
Approximate Temperature:________________________

[Choose from:  room temp, higher than room temp, lower than room temp]
Approximate Pressure:____________________________

[Choose from:  standard pressure, greater than standard pressure, less than standard pressure]
Number of gas particles (in drawing): ________________

4.  When first heating the can, the can is an open system.  As the temperature increases, describe in terms of the KMT what happens to the particles.    (8 points)
_________ _____________________________________________________________________.  

5. Use the KMT to explain what happens to the pressure inside the can when the gas is cooled rapidly (use terms such as the speed of the particles and rate of collisions)? (8 points) _______________________________________________________________________________________

_______________________________________________________________________________________

6.  Given the change in pressure inside the can described in Question 5 what caused the can to crush?  (8 points)
________________________________________________________________________________________

7. When the hot can is inverted, the number of particles are constant, making the can a closed system.  Therefore we can compare the Volume and Temperature of the can immediately before and immediately after the inversion.    

a. The temperature of the particles in the can _____________________ (increased or decreased) when the can was inverted over the cold water. (5 points) 

b. The volume of the particles in the can _________________________ (increased or decreased) when the can was inverted. (5 points)
c. Describe the relationship between volume and temperature at constant pressure: (7 points)  ________________________________________________________________________________.   

