Chemistry 11 Enriched

Unit VI


Lab 6-1  Boyle’s Law and Charles’ Law
Purpose:
To investigate the relationship between the volume, pressure and temperature for a sample of gas.

Introduction:
Charles’ law investigates how the temperature affects the pressure of a gas when it is held at a constant volume. 

Boyle’s law investigates how the pressure of a gas is related to the volume of that gas.  

Combining these two ideas, we see that the temperature of a gas and its volume are related if the gas is kept at constant pressure.  As a class we will plot volume vs. pressure (Boyle’s Law) and temperature vs. pressure (Charles’ Law).

Materials




Reagents

Charle’s law apperatus

water bath’s at various temperatures, using boiling water, down to rock salt depressed ice water.

Procedure:
1.
A demonstration will be done to determine the relationship between:

a) the volume and pressure for a set amount of a gas at constant temperature.  Set up a data table that will take volume and pressure readings, then record the data as it is performed at the front of the class.

b) the pressure and the temperature for a set amount of gas at a constant volume.  Set up a data table that will take temperature and pressure readings, then record the data as the experiment is performed.

Analysis and Calculations:
For each of the following, show your calculations and working.

1.
Plot a graph of volume vs. pressure, then plot another of volume vs. 1/pressure.

2.
Plot a graph of temperature vs. pressure.

3.
Develop mathematical statements describing the relationship between the volume and pressure for a gas at constant temperature and for the relationship between the temperature and pressure for a gas at a constant volume.  In other words, what type of relationship is seen from each of the graphs, is it direct or indirect?

4.
Using the raw data from the lab, try to confirm:

a) that Boyle’s law holds.  In other words, when the volume and pressure are multiplied together a constant is found. 

Boyles Law:
P x V = constant

b) that Charles’ law holds. In other words, use your data to show that when the pressure is divided by temperature (P/T) a constant is found.

5.
The graph suggests a constant (from the straight line), but the ratio from question 4b) does not show a constant.  What is wrong?

6.
Make the appropriate modifications to the data, and then repeat question 4b.  

The results from question 5 show that whenever a mathematical calculation is done involving temperature, this modification must be completed.

7.
A gas with fixed temperature occupies 2.5 L at a pressure of 101 kPa.  What is the pressure on the gas when the volume is 1.0 L?

8.
A gas with a fixed volume of 1L is at 22 oC and has a pressure of 1.0 atmospheres.  When the temperature is changed to 55 oC, what will the new pressure be?

9.
A balloon has a volume of 3.56 L and is at 12 oC.  What will the volume of the balloon be when it is brought indoors to 22 oC?

10*.
(bonus)  Explain how a refrigerator uses Charles’ law to keep your food cool.

11*.
(another bonus!) Using your P vs. T graph, extrapolate to find absolute zero (the temperature at which the pressure of the gas is zero)

