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Introduction

Kinetic theory states that all molecules in matter are in constant motion (Kane & Sternheim, 1984). As these molecules absorb more energy they have a higher amount of random movement. As energy is absorbed in the form of heat, the average kinetic energy of the molecules, and therefore the temperature, will increase except during a phase change. During any phase change, the temperature of a substance remains constant because the absorbed energy is being used to break the attractive forces between the molecules; thus transformation occurs in the orientation of the molecules (Kane & Sternheim, 1984).  
An example of a phase change would be the boiling of water, which is a change from a liquid to a gas. The temperature at which boiling occurs, or the boiling point, can be observed on a temperature versus time line graph, at the point when the slope becomes zero (plateau) (Kane & Sternheim, 1984).  The boiling point of water is expected to be 100.00°C (Merck, 1976). 

The purpose of this experiment was to determine the boiling point of water. The hypothesis was that if the pressure in the classroom is close to 1 atmosphere, then the boiling point of water should be approximately 100 degrees Celsius as stated in literature (Merck, 1976).

Methods and Materials
A 500 mL glass beaker was filled with about 300mL of tap water. The beaker was gently placed on a hotplate set to 3. A thermometer was placed in the beaker and the initial temperature was recorded. The hotplate was switched on to the highest setting (#6). The temperature was recorded every 2 minutes until 6 minutes after boiling began, for a total of 16 minutes. 
Results
Table #1 – Heating Water to Determine Boiling Point

	Time (min)
	0
	2
	4
	6
	8
	10
	12
	14
	16

	Temp (°C)
	20.05
	41.65
	60.62
	79.93
	97.11
	99.68
	99.51
	99.51
	99.51


Figure #1 – Temperature (°C) vs. Time (min) – Appendix A
Calculations:

Calculating % error for boiling point of water

1) % error = predicted – experimental  x 100 


     predicted
2) % error = 100.0°C – 99.51°C  x 100



  100.0°C

3) % error = 0.4900 %
Discussion

It was determined from the data plotted in Figure #1 that the boiling point of water is 99.51° C.   This was determined by observing the point at which the temperature stayed the same, where the slope of the line was zero, for several minutes.  Temperature stays the same when a phase change is occurring, which in this lab was the phase change from liquid to gas, or boiling.  The heat energy absorbed during the phase change was used to break the attractive forces between the water molecules.
This result for boiling point of water (99.51°C) closely matches the hypothesized value (100.0°C) with only a 0.4900 % error.   Impurities in the water can result in a slighter lower boiling point and could account for this small error.  There may have been temperature fluctuations that resulted from experimenters touching the thermometer to read it, and possibly contributing excess although momentary heat.  Additionally, there is always the chance of human error in reading the thermometer which could cause error in either direction.
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Note – Appendix A would be Figure 1 - an attached, hand-drawn, line graph not included in this sample report.  
