
CHEM 100                                              Name___________________________________ 
Quiz 4                                                                                                                            Fall 2017 
 
Complete each of the following problems.  For numerical problems, you must show your work in 
order to possibly earn full credit. 
 
1. Consider the isotope symbols below, where X replaces each element symbol.  How many 

different elements are represented by these five symbols?  Identify each element. (3 pts.) 
X8

16
					 X7

16
					 X7

14
					 X6

14
				 X6

12  
 
The identity of an element is determined by its atomic number, which is given in the subscript of 
each symbol.  Therefore, there are three elements shown, atomic numbers 6, 7, and 8.  These 
elements are carbon, nitrogen and oxygen. 
 
 

 
2. Hydrogen gas can be made by decomposing methane (CH4), the main component in natural 

gas.  If the mass ratio for methane is 3.00 grams carbon (C) to 1.00 gram hydrogen (H), how 
many grams of hydrogen can be made from 90.0 grams of methane? (3 pts.) 
 
Since the compound has 3 grams of C per 1 gram H, the mass of methane is one fourth 
hydrogen: 

1.00 g hydrogen = 1.00 g hydrogen 
(3.00 g carbon + 1.00 g hydrogen)  4.00 g methane 

 
With this ratio, we can determine the mass of hydrogen in 90.0 g methane: 
 

1.00 g hydrogen x 90.0 g methane = 22.5 g hydrogen 
4.00 g methane     

 
 
 
 

3. A cube of gold (Au) that is 1.00 cm on each side has a mass of 19.32 g.  How many gold atoms 
does this cube contain? (4 pts.) 
 
This problem requires us to convert the mass of gold to a number of atoms.  Avogadro’s number 
will allow the conversion of moles to atoms, but first we need to convert to moles using the 
molar mass. 
 

19.32 g Au x 1 mol Au = 0.09809 moles Au 
  196.967 g Au   

 
Now Avogadro’s number will allow us to calculate atoms: 
 

0.09809 mol Au x 6.022 x 1023 atoms Au = 5.91 x 1022 atoms Au 
  1 mol Au   

 
  



Possibly Useful Information 
 

NA = 6.022 x 1023 anythings per mole density = mass/volume 
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