

Charles Law

Notice that the right-hand equation results from cross-multiplying the first one. Some people remember one better than the other, so both are provided. 

Before going to some sample problems, let's be very clear: 

EVERY TEMPERATURE USED IN A CALCULATION MUST BE IN KELVINS, NOT DEGREES CELSIUS.  DON'T YOU DARE USE CELSIUS IN A NUMERICAL CALCULATION.  USE KELVIN EVERY TIME. 



Example #1: A gas is collected and found to fill 2.85 L at 25.0°C. What will be its volume at standard temperature?  Answer: convert 25.0°C to Kelvin and you get 298 K. Standard temperature is 273 K. We plug into our equation like this: 
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Remember that you have to plug into the equation in a very specific way. The temperatures and volumes come in connected pairs and you must put them in the proper place. 



Example #2: 4.40 L of a gas is collected at 50.0°C. What will be its volume upon cooling to 25.0°C? 

First of all, 2.20 L is the wrong answer. Sometimes a student will look at the temperature being cut in half and reason that the volume must also be cut in half. That would be true if the temperature was in Kelvin. However, in this problem the Celsius is cut in half, not the Kelvin. 

Answer: convert 50.0°C to 323 K and 25.0°C to 298 K. Then plug into the equation and solve for x, like this: 
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Example #3: 5.00 L of a gas is collected at 100 K and then allowed to expand to 20.0 L. What must the new temperature be in order to maintain the same pressure (as required by Charles' Law)? 

Answer: 
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Example #4: a 2.5 liter sample of gas is at STP. When the temperature is raised to 273°C and the pressure remains constant, what is the new volume? 

Answer: 

We know the gas starts at standard temperature, zero degrees Celsius. In Kelvins, that is 273 K. Now, note the ending temperature, 273°C. In Kelvins, that is 546 K. 

The absolute temperature has doubled! Since Charles' Law is a direct relationship, the volume also doubles, to 5.0 L and that is the answer. 

Setting it up mathematically is left to the reader. Note also, the pressure remains constant, so it simply drops from all consideration in the solving of tis problem. After all, it remained constant during the entire problem. 
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