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Introduction:
           Gases have variable volume and shape and therefore are affected by changes in pressure, volume, and temperature. The relationships between these variables can be proved by the following gas laws. Note that these laws abide by the concept of an Ideal Gas; a hypothetical gas whose molecules do not attract or repel each other and do not, themselves, occupy space.
Charles’ Law:  Describes the directly proportional relationship between volume and temperature, where V is volume of gas (in mL) and T is temperature (in Kelvin). The direct proportionality indicates that as one variable increases the other variable will increase at a constant value, given that pressure is kept constant. For example, as the temperature increases, the volume will also increase.  
The law can also be written as:
VT
On account of Charles’ Law, the following equation can be used in order to predict and calculate how a variable of volume or temperature can be affected given the other variables. 



Boyle’s Law: This law describes the inversely proportional relationship between pressure and volume, where V is the volume of gas (in mL) and P is the pressure of the gas (in kPa). This indicates that as volume increases pressure decreases and vise versa, given that temperature is kept constant.
This law can also be expressed as:
 V

Procedure: 
Charles’ law: As described in the lab manual (“Do I Dare Disturb the Universe?” T. S. Eliot, Exp. 1, Pg. 1)
Boyle’s Law: the first step to completing this part of the experiments is to obtain a gas pressure sensor and plug it into the LabQuest2 device. Then, a 20 mL gas syringe should be attached to the other end of the gas pressure sensor, and the plunger was set at 10 mL.  Then next step was to record the gas pressure (in kPa) shown on the LabQuest2 screen. This step was repeated for six to eight values below 10 mL. After the last value recorded, the plunger was brought back to the 10 mL value and recorded one last time. As the last value of the gas pressure at 10 mL was completed, that concluded the experiment.

Data/Observations/Results:


Charles’ Law
	Table 1: Data Results for Charles’ law, experiment 1
	
	Trial 1
	Trial 2

	V1
	30 mL
	52.7 mL

	T1
	69.8⁰C
	60.2⁰C

	T2
	11⁰C
	6⁰C




Boyle’s Law 
Table 2. Data Results in the Verification of Boyle’s Law, experiment 2
	Volume (mL)
	Pressure (kPa)

	10 mL
	101.48 kPa

	9 mL 
	110.65 kPa

	8 mL
	125.91 kPa

	7 mL
	143.91 kPa

	6 mL
	163.4 kPa

	5 mL 
	194.97 kPa

	4 mL
	225.52 kPa

	3 mL 
	225.81 kPa

	10 mL
	99.88 kPa


Calculations/Data Analysis:

Charles’ Law:
1. Calculate V2 from the volume of gas at T2: 
Trial 1:
	        = (30*294.15)/342.95
	        = 24.8564 mL
	        =20 mL (sig. fig.)
Trial 2: 
	         = (52.7*279.15)/333.35
	         = 44.1314 mL
	         = 40 mL (sig. Fig)
2.  Average volume between two trials = (trial1 + trial2)/2
                                                                                 = (24.8564+44.1314)/2
                                                                                 = 34.49390075
                                                                                 = 30 mL (sig. Fig.)
3. :  this is not exactly the same, but it is close enough to presume that it is a source of error in calculation. Therefore, this proves Charles’ law because both sides are equal to each other, meaning that they are directly proportional.

      = 
   0.0763 = 0.0844

Boyle’s Law:
[image: ]

Line of best fit formula: Y= mx+b
   Y= -19.42x+288.4
Boyle’s law constant: (K)
a. K=PV
This is the formula for the constant of Boyle’s law because since pressure and volume are inversely proportional, when we multiply   by a certain constant we get
  and rearranged to be K=PV. 
e.g. K= PV
       K= (10 mL0) *(101.48)
       K= 1014.8

Discussion:
[bookmark: _GoBack]	The experiments that were performed to in fact prove the gas laws. For the portion that was proving Charles’ law, it was expected that the volume of the gas would expand as its temperature increased, and indeed it did. Likewise, with proving the Boyle’s law states that pressure will increase as volume decreases which was the case. The experiments do prove the gas laws to be true and are therefore a success.
Although the entire experiment being a success, there are many possible sources of error in the Boyle’s law experiment. In this procedure we tested the change in pressure (as a dependant variable) when the volume of gas in a syringe was manipulated. The possible error in this is that due to the quality of the equipment provided, it cannot be certain that no air escaped from the syringe, this affecting the accurate measurement of pressure. 
Not only this, but after reducing the volume in the syringe from 10 mL to 3 mL and then returning it back to 10 mL, there was a noticeable difference between the pressure of the first and the last, despite them being the same volume. This discrepancy shows that there must be an error with either the equipment or human error. 
Despite these sources of error, as the graph indicates, the results of the experiment still abide by Boyle’s Law. As the volume of the syringe decreased, the pressure increased, which demonstrates an inversely proportional relationship. 
As for Charles’ law, a common source of error is rounding. This may be due to inaccurate measurements of volume and/or temperature. Also, the task was not very clear at first so there may have been errors in the way that the procedure was carried out. For example, our group was not aware that air bubbles were not supposed to come out of the Erlenmeyer flask when it was submerged I the ice bath. This may have cause for an incorrect amount of water to enter the flask, ultimately giving us false readings.
All in all, despite the several mistakes that may have been made, throughout the experiment, the results did prove that two of the gas laws are in fact correct, meaning that the rest of the gas laws must be correct as well. 
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