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Ideal Gas Law Intro from Avogadro’s Law

If you know that any gas occupies 22.4 liters of volume at STP if you have
one mole of it, you can use this figure to calculate a conversion factor to use
in ANY gas situation!!! All the data must be {from actual measurements to
work.

For any gas, PV divided by nT, is equal to the same number. This number
takes the variable R and lets you equate the quantities of pressure X volume
and the number of moles x temperature. The law is best known as PV=nRT.
R takes on various values depending on the pressure units used. Be sure to
pick the correct value for it. You do not need to memorize 1t, just look it up.

So, for any sample of gas you can calculate the unknown variable given the
others. This is particularly useful for determining the number of moles
(grams and particles too) of a given sample of gas as well as 1ts molar mass.
Avogadro’s law of 22.4 liters per mole at STP 1s useful for this as well.
Molar mass can then be used to determine the formula for the gas.

If 9.006 grams of a gas are enclosed in a 50.00 liter vessel at 273.15 K and 2.000

atmospheres of pressure, what is the molar mass of the gas? What gas 1s this? O ol
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At STP 150.0 mL of an unknown gas has a mass of 0.250 gram. Calculate its molar mass.
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1.089 g of a gas occupies 4.50 L at 20.5 °C and 0.890 atm. What is its molar mass?
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0.190 g of a gas occupies 250.0 mL at STP. What is its molar mass? What gas is it? Hint {/) Q&‘é g Aineic
- calculate molar mass of the gas. ’
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Ideal Gas Law Problems

119. Determine the volume“@ﬁ occupied by 2.34 grams of carbon dioxide gas at STP.
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120. A sample of argon gas at STP occupies 56.2 liters. Determine the number of moles
of argon and the mass in the sample.
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121. At what temperature will 0.654 moles of neon gas occupy 12.30 liters at 1.95
atmospheres?

A7 S de U bl 1S Y

T e —
At O B BT D L O 5t « D052

122. A 30.6 g sample of gas occupies 22.4 L at STP. What is the molecular weight of this
gas?
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123. A 40.0 g gas sample occupies 11.2 L at STP. Find the molecular weight of this gas.
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124. A 12.0 g sample of gas occupies 19.2 L at STP. What is the molecular weight of this

gas? /Pu
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125.96.0 g. of a gas occupies 48.0 L at 700.0 mm Hg and 20.0 °C. What is its molecular
weight?
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126. 20.83 g. of a gas occupies 4.167 L at 79.97 kPa at 30.0 °C. What 15 1ts molecular ‘
weight? 5,.‘
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127. At STP 3.00 liters of an unknown gas has a mass of 9.50 gramis. Calcuiate its molar
mass.
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128. At STP 0.250 liter of an unknown gas has a mass of 1.00 gram. Calculate its molar
mass.
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