Relative Mass





As you probably already know, there are 2 numbers associated with the elements on the periodic table. The elements are placed in order of atomic number. The atomic number represents the number of protons (and also electrons) in an atom of the element. The atomic mass number represents the average mass of the atom. The units of atomic mass are not in grams. How did they determine the weight of each element? What are the units?





Today’s activity should help you understand how they came up with the numbers for atomic mass.





Obtain an empty film canister and determine its mass.


Fill the canister with 10 of each kind of “hardware” and determine its mass. Subtract out the mass of the canister to determine the mass of the hardware.


Determine the average mass of each type of hardware. You may want to record masses from lowest to highest.


Determine the relative mass of each type of hardware by dividing its average mass by the average mass of the lightest piece of hardware.
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Questions:





1. Does relative mass have units? Explain your answer.








2. The hydrogen atom has an actual mass of 1.67 x 10 -24 g. Lithium atoms weigh 1.15 x 10 -23 g. Sodium atoms weigh 3.82 x 10 -23 g. Titanium atoms weigh 7.95 x 10 -23 g





A) Determine the relative mass of each atom by dividing each by the smallest mass. H =			Li =			Na =			Ti =





How do these relative masses compare to the atomic masses on the periodic table?








3. Which piece of hardware would be analogous to hydrogen? Why?





4. Suppose you have a “sample” of each kind of hardware. Each sample has a mass in grams numerically equal to the relative mass of that type of hardware. (For example if your smallest piece has a relative mass of 1, your hypothetical sample would weigh 1 g. A larger piece of hardware has a relative mass of 3.5 and the sample of that type of hardware has a mass of 3.5 g)





Determine the ratio of the mass of the sample to the mass of one piece of the sample. (For example your 1 g sample would be divided by the mass of 1 piece of that type of hardware. Your 3.5 g sample would be divided by the mass of 1 piece of that type of hardware.) 
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What are the units of the ratio you calculated in the previous problem? Hint: mass (g) is divided by mass per piece (g / piece).








5. Now we’ll do the same for our atoms.


�
Hydrogen�
Lithium�
Sodium�
Titanium�
�
Relative (Atomic) mass (g) �
1.0079 g�
6.941 g�
22.990 g�
47.88 g�
�
Mass of 1 atom 


(g / atom)�
1.67 x 10 -24 g/atom�
1.15 x 10 -23 g/atom�
3.82 x 10 -23 g/atom�
7.95 x 10 -23 g/atom�
�
Ratio of relative mass to mass of 1 atom�
�
�
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�



What are the units of the ratio you calculated in the previous problem? Hint: mass (g) is divided by mass per atom (g / atom).


