
Name ______________________________________

Before you begin, save this Lab Report Template on your computer as LastNameAPChem5
Title: Gas Laws
Purpose/Hypothesis:  
· To determine the effect of pressure on gas volume (Boyle’s Law)

· To determine the effect of temperature on gas volume (Charles’ Law)

· To estimate absolute zero (0 Kelvin), by extrapolation

Materials: 

	water

food coloring

ice

thin-stem pipets
	spring clamp

30 ml beaker

150 ml beaker

heat source
	metric ruler
permanent marker
6--10 books about the same weight
shallow pan


Procedure: 
Charles’ Law

1. Place about 10 mL of water in the small beaker 
2. Fill thin-stem pipet completely with water (bulb & stem)
You may need to squeeze and release several times
Eliminate all the bubbles!

3. Count the number of drops to completely empty the pipet
This is the volume of the pipet
4. Record this in Data Table 1 as pipet volume at 0oC (V zero C)
5. Pour about 5 cm water into a shallow pan. Add ice to the water, stir, and wait until the temperature is approximately 0 oC

6. Add about 75 mL cool water to 150 mL beaker

7. Put the bulb of a dry pipet in the water and wait about 5 minutes until the temperature of the water and air in bulb are equal.

8. Record in the  oC column in Data Table I and convert to Kelvin

9. Clamp the end of the stem of the pipet with the spring clamp while the bulb of the pipet is still in the water in the beaker

10. Remove the pipet from the beaker and place completely under water in the shallow ice water pan. 

11. Unclamp the pipet: Notice that some water is drawn into the pipet. Count the number of drops of water that are drawn into the pipet. This is known as V expansion. Record in Data Table 1.
12. Shake the pipet to remove all the water.

13. Repeat steps 7—12 with warmer water. Do this several times with increasingly warmer water.
Keep the water in the shallow pan at approximately 0oC by adding ice as needed. 
(Note: You can add warm water to the beaker or heat for a few seconds in the microwave to increase the temperature)
Do not heat the water above 75 oC because the plastic pipet will soften and affect the data
14. Calculate total volume:  

V total = V zero C + V expansion
15. Construct a graph of volume vs temperature using the Kelvin Temperature as the independent variable
Use Create-a-Graph http://nces.ed.gov/nceskids/createagraph/, GraphPad 
http://antoine.frostburg.edu/cgi-bin/senese/graphpad.cgi, or Excel
16. Paste your graph below the data chart.

Boyle’s Law
1. Put about 10 mL in the small beaker

2. Add a few drops of food coloring to the water

3. Fill the bulb of the pipet with the colored water, allowing a little in the stem

4. Clamp the end of the stem with the spring clamp

5. Measure the length of the air column in the stem of the pipet in mm and record in Data Table 2, below
(Note: You may want to mark the pipet stem in 1.0 cm markings before you start)
6. Place pipet on flat surface and place 1 book on the bulb

7. Measure the length of the air column in the stem and record

8. Repeat with the 2nd and subsequent books, recording the length of the air column each time to add a book. You will need at least 6 books.
9. Construct a graph of volume vs pressure using Book Pressure as the independent variable
Use Create-a-Graph http://nces.ed.gov/nceskids/createagraph/, GraphPad 
http://antoine.frostburg.edu/cgi-bin/senese/graphpad.cgi, or Excel
10. Paste your graph below the data chart.
Results: 
	Data Table 1: Charles’ Law Data

	Temperature
	V expansion

(drops to empty pipet)
	V total
(air volume in drops)

	oC
	K
	
	

	0
	273
	---------
	V zero C =

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Data Table 1: Boyle’s Law Data

	Book Pressure

(P books)
	Total Pressure

(P total)
	Volume

(mm)

	0
	
	

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


Discussion:

Summarize what you did. Describe the relation between temperature and volume and pressure and volume. Remember to support your statements with data from your charts and graphs. Indicate sources of error and suggest improvements for the experimental design. 
Conclusion: 
State the type of relation between gas temperature and volume and between gas pressure and volume
Reflection: Personal statement about what you learned from this activity






____________________________________________________________________________________
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