Experiment 7 – Temperature and Pressure Relationship

Name:Click here to enter text.		Lecture Teacher: Choose an item.

Partner:Click here to enter text.	Lecture Teacher: Choose an item.


Date:Click here to enter text.

Lecture Teacher and Period:Choose an item.

DATA and calculations
1. Copy the following table into your lab notebook.
2. Make sure that you show a sample calculation in your lab notebook.
3. DATA AND CALCULATIONS
	Pressure
(kPa)
	Temperature
(°C)
	Temperature
(K)
	Constant, k
(P / T or P•T)

	Click here to enter text.	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.	Click here to enter text.
	Click here to enter text.	Click here to enter text.	Click here to enter text.	Click here to enter text.


PROCESSING THE DATA
1.	In order to perform this experiment, what two experimental factors were kept constant?Click here to enter text.
2.	Based on the data and graph that you obtained for this experiment, express in words the relationship between gas pressure and temperature. Click here to enter text.
3.	Explain this relationship using the concepts of molecular velocity and collisions of molecules.Click here to enter text.
4.	Write an equation to express the relationship between pressure and temperature (K). Use the symbols P, T, and k. Click here to enter text.
5.	One way to determine if a relationship is inverse or direct is to find a proportionality constant, k, from the data. If this relationship is direct, k = P/T. If it is inverse, k = P•T. Based on your answer to Question 4, choose one of these formulas and calculate k for the four ordered pairs in your data table (divide or multiply the P and T values). Show the answer in the fourth column of the Data and Calculations table. How “constant” were your values?Click here to enter text.
6.	According to this experiment, what should happen to the pressure of a gas if the Kelvin temperature is doubled? Check this assumption by finding the pressure at –73°C (200 K) and at 127°C (400 K) on your graph of pressure versus temperature. How do these two pressure values compare?Click here to enter text.
EXTENSION
The data that you have collected can also be used to determine the value for absolute zero on the Celsius temperature scale. Instead of plotting pressure versus Kelvin temperature like we did above, this time you will plot Celsius temperature on the y-axis and pressure on the x-axis. Since absolute zero is the temperature at which the pressure theoretically becomes equal to zero, the temperature where the regression line (the extension of the temperature-pressure curve) intercepts the y-axis should be the Celsius temperature value for absolute zero. You can use the data you collected in this experiment to determine a value for absolute zero.
1.	Remove the curve fit box on the graph by clicking on its upper-left corner.
2.	Click on the vertical-axis label and select “Temperature” to plot the Celsius temperature. In the same way, select “Pressure” to be displayed on the horizontal axis.
3.	Rescale the temperature axis from a minimum of –300°C to a maximum of 200°C. This may be done by clicking on the minimum or maximum value displayed on the graph axis and editing them. The pressure axis should be scaled from 0 kPa to 150 kPa.

4.	Click the Linear Fit button, . A best-fit linear regression curve will be shown for the four data points. The equation for the regression line will be displayed in a box on the graph, in the form y = mx + b. The numerical value for b is the y-intercept and represents the Celsius value for absolute zero.
5.	Save the graph of temperature (°C) vs. pressure in your server folder, with the regression line and its regression statistics still displayed. Clearly label the position and value of absolute zero on the graph and enter it here Click here to enter text.. Turn in a copy of the graph to your teacher’s “drop-box”.
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