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Charles Law.

‘If a volume of gas of fixed mass at constant pressure expands by 1/273 of its volume at 0°C per °C of rise in temperature.’

E.g. If, P, the pressure remains constant for every °C rise the temp the volume expands by 1/273 of the original volume. 

So imagine if you heat up a plastic bottle of a certain mass of gas by 1°C, in simple terms, the particles become excited and move about more, effectively taking up more 1/273 more volume.





Therefore:  V1/T1 = V2/T2 where the pressure of the gas is constant, and 

V1 = Initial Volume (m3)

V2 = Final Volume (m3)

T1 = Initial Temperature (K)

T2 = Final Temperature (K)

To convert °C to K add 273.

Boyle’s Law.

‘The Volume of a gas of fixed mass, is inversely proportional to the pressure, provided the temperature remains constant.’

E.g. If, T, the temperature remains constant and P, the pressure increases then V the volume filled by the gas decreases.

So imagine a volume of gas in a plastic bottle, if a pressure is applied to the bottle then the volume taken up by the gas gets less and the bottle will contract.





Therefore:  P1V1 = P2V2 where the temperature of the gas is constant, and 

V1 = Initial Volume (m3)

V2 = Final Volume (m3)

P1 = Initial Pressure (Pa)

P2 = Final Pressure (Pa)

But we can combine Boyle’s and Charles’s Laws to get the gas equation.

Imagine changes according to both Laws in two stages…

Stage 1 where T is constant.

Stage 2 where P is constant.






Initial Conditions
          Intermediate Conditions                Final Conditions

So from Stage 1:      P1V1 = P2VA




VA = (P1V1)/P2    Equation 1.

And from Stage 2:    VA/T1 = V2/ T2




 VA = (V2T1)/T2   Equation 2.

Equate 1 and 2.   

(P1V1)/P2 = (V2T1)/T2
OR


(P1V1)/T1 = (P2V2)/T2
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T1 is constant
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P2 is constant
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