Counting the Number of Particles Using their Mass





Introduction


When large numbers of particles are involved, it is impossible to count them individually. 


For instance, in a bank, large quantities of small coins are weighed. In this exercise you will count metal discs by weighing them. This is possible if the weight of a certain number of discs is known. A mixture of two different size discs can also be counted if the ration of the two is known.





In Chemistry, the weight of a certain number of particles is called its molar mass, and the ratio of different sized particles in a molecule is its molecular formula.





Equipment


Electronic balance


Opaque containers and lids


Metal discs of 2 different sizes





�Data


12 of these                 weigh 21.61 g, therefore the mass of 1 = __________________ g





�


12 of these                 weigh 9.20 g, therefore the mass of 1 = _________________g








Instructions


Part A:


Place an empty container (plus lid) on the scales and re-zero


Record the mass of the container containing the unknown number of large discs


Calculate the number of discs


Open the container and check if you are correct.





Part B:


Repeat with a container of small discs and check.





�Part C:


��Try the same exercise with an unknown number of ‘molecules’ of 


Record the mass of the ‘molecules’


Calculate the mass of one ‘molecule’ (using the data above)


Calculate the number of ‘molecules’ and check.


�


Extension


Write down the mathematical relationship between the number of discs, n, the mass of the ‘molecules’, m, and the mass of 1 molecule, M.


What would the relationship be if n was measure in dozens and M was the mass of 1 dozen molecules?











