Chemistry 11

Unit II

Problem Set 2.4:  Relative masses of gases

Because of Avogadro’s Hypothesis, we have a way of calculating the relative masses of two gases by comparing the mass of one gas with the mass of the same volume of another gas (at the same temperature and pressure).  


Thus, if we have 1.0 L of helium gas, at the same temperature and pressure as 1.0 L of oxygen gas, these two containers hold the same number of helium particles as oxygen particles.  This is a powerful tool for us to be able to compare the masses of these two particles directly.  This is true because the mass RATIO of 1.0 L of hydrogen to 1.0 L of oxygen is the same as the RATIO of the mass of a helium particle to the mass of an oxygen particle.

Consider the following diagrams:  In the first, we have Helium.  When we subtract off the mass of the container, we have 4.00 grams of Helium gas.  If we take exactly the same container at the same pressure and temperature, (and subtract off the mass of the container) the mass of Neon will be 20.18 grams.  The ratio of the two masses of gas samples is 4:20, or the Neon sample is about 5 times heavier than the Helium container.  Since the two containers contain the same number of particles, this ratio of masses reduces so that the ratio of one particle of Neon must be about 5 times heavier than 1 particle of Helium.  This information can tell us a lot about any sample of these gases.






Helium on a balance


Neon on a balance


2.11.
A 1.75 L metal container is filled with hydrogen gas.  The sample has a mass of 2.65 grams.  

a) How many times heavier is a sample of oxygen gas which has a mass of 42.4 grams?

b) If the samples occupy the same volume at the same temperature and pressure, they must have the same number of particles.  If this is true, how many times heavier is one atom of oxygen than one atom of hydrogen?

2.12.
Equal volumes of three gases were compared.  The mass results were:

Gas A

0.80 grams

Gas B

0.70 grams

Gas C

2.0 grams

Using gas B as a standard set to 1.0, what would the masses of the other two gases be on this scale?

2.13.
A metal sphere was filled with neon gas.  The same flask was used to measure an unknown gas, gas X.  The mass results were:

Mass of neon

0.86 grams

Mass of gas X

1.15 grams

Using the mass of neon given in the periodic table, what might the identity of gas X be?

2.14.
If gas A in question 2 is oxygen, what are gases B and C?

Equal volumes of gases at the same temperature and pressure contain the same number of particles.





  20.18 grams





  4.00 grams








