Gases Equations– AP Chemistry: Remember for STP problems,  use 1mol/22.4 L and Non-STP problems, use ideal gas law PV=nRT,    S.T.P.= 0°C and 1 atm,   R.T.P.= 25° C and 1 atm

	Equation
	Variables
	Explanation
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	This equation defines pressure as the force applied over a certain area.
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	N/A
	Different conversions for units of pressure.



	Pgas = PT – PH2O
	Pgas = pressure of gas

PT = total pressure

PH20 = pressure of water vapor
	When collecting a gas over water, the pressure exerted by the water vapor must be subtracted from the total pressure to find the pressure of gas.
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	Boyle’s Law: the volume (V) of a fixed quantity (n) of a gas is inversely proportional to the pressure (P) at constant temperature (T).
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	Charles’s Law: the volume (V) of a fixed quantity (n) of a gas is directly proportional to the temperature (T) at constant pressure (P).


	[image: image19.png]il
T,

P
7




	[image: image20.png]P, = Initial pressure (atm)
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	Gay-Lussac’s law: the pressure (P) of a fixed quantity (n) of a gas is directly proportional to the temperature (T) at constant volume (V).
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	Avogadro’s hypothesis: Equal volumes of gases at the same T  & P contain equal numbers of molecules.

Molar Volume= Volume occupied by 1 mol of any gas at S.T.P.= 22.4 L
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[image: image29.png]I = Initial temperature (K)
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	Combined gas law: the pressure (P) of a fixed quantity (n) of a gas is directly proportional to the temperature (T) and inversely proportional to the volume (V).
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	Ideal gas law: the product of pressure (P) and volume (V) is directly proportional to the product of temperature (K) and number of moles of gas molecules (mol). The constant of proportionality is R. 
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	Version of ideal gas law to determine molar mass of an ideal gas.


	PTOTAL = PA + PB + PC + …
nTOTAL = nA + nB + nC + …
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	Dalton’s Law of Partial Pressures: the total P of a mixture of gases is the sum of the partial pressures of each gas
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	PA = pressure of Gas A

XA = mole fraction of Gas A

PT = total pressure
	Find the pressure of a gas using its mole fraction.
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	[image: image51.png]KEgq,e = average kineticenergy (J)




[image: image52.png]‘m = mass of gas particle (kg)




[image: image53.png]M = molar mass (kg/mol)
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mol s K




[image: image55.png]Upms = TOOL Mean square speed




[image: image56.png]k= Boltzman's constanz (138x 10~ 234)
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	Kinetic Molecular Theory: Two gases at the same T have the same kinetic energy. KE is proportional to absolute T.
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	[image: image62.png]R = Gas constant(8.31 )
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[image: image65.png]



[image: image66.png]r =u =rate of ef fusion




	Graham’s Law: The effusion rate of a gas is inversely proportional to the square root of its molar mass.
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	Van der Waal’s Equation
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