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Conversions Using Moles, Grams, Molecules, and Ions 

 

1.  How many moles are in 63.25 g of Fe3(PO4)2? 

 

     g → mols     

 

We have 3 Fe, 2 P, and 8 O 

Calculate the molar mass of Fe3(PO4)2. 

3 x 55.845 g/mol + 2 x 30.974 g/mol + 8 x 15.9994 g/mol = 357.478 

g/mol 

63.25 𝑔 ×
1 𝑚𝑜𝑙

357.478 𝑔
= 𝟎. 𝟏𝟕𝟕 𝒎𝒐𝒍 

 

2. A sample contains 3.26 moles of C3H8.  How many grams of C3H8   

does this correspond to? 

The molar mass of C3H8 is  

3 x 12.011 g/mol + 8 x 1.00794 g/mol = 44.096 g/mol 

1 mole C3H8 = 44.096 g 

 

3.26 𝑚𝑜𝑙 𝐶3𝐻8 ×
44.096 𝑔 𝐶3𝐻8

1 𝑚𝑜𝑙 𝐶3𝐻8
= 𝟏𝟒𝟒 𝒈 𝑪𝟑𝑯𝟖 

3.  How many sodium ions are in one mole of sodium carbonate,     

Na2CO3? 

moles Na2CO3 → moles Na → number of ions 

There are 2 moles of sodium ions in 1 mole of Na2CO3. 

1 mole of ions = 6.02 x 1023 ions 

1 𝑚𝑜𝑙𝑒 𝑁𝑎2𝐶𝑂3 ×
2 𝑚𝑜𝑙 𝑁𝑎+

1 𝑚𝑜𝑙𝑒 𝑁𝑎2𝐶𝑂3
×

6.02 × 1023 𝑖𝑜𝑛𝑠

1 𝑚𝑜𝑙 𝑁𝑎+ 
= 𝟏. 𝟐𝟎 × 𝟏𝟎𝟐𝟒 𝑵𝒂+ 𝒊𝒐𝒏𝒔 

 

4.  How many acetaldehyde (C2H4O) molecules are in 232.25 g? 

Calculate the molar mass of C2H4O. 

2 x 12.011 g/mol + 4 x 1.00794 g/mol + 15.9994 g/mol = 44.053 g/mol 

232.25 𝑔 ×
1 𝑚𝑜𝑙

44.053 𝑔
×

6.02 × 1023 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠

1 𝑚𝑜𝑙
= 𝟑. 𝟏𝟕 × 𝟏𝟎𝟐𝟒 𝒎𝒐𝒍𝒆𝒄𝒖𝒍𝒆𝒔 

5. How many atoms of carbon are in 25.65 g of C8H10N4O2 (caffeine)? 

 

Calculate the molar mass of caffeine.  
 

8 x 12.011 g/mol + 10 x 1.00794 g/mol + 4 x 14.0067 g/mol + 2 x 15.9994 g/mol = 194.193 g/mol 

g caffeine → mol caffeine → mol C → atoms C 

1 mol caffeine = 194.193 g, 1 mol caffeine = 8 mol C, 1 mol C = 6.02 x 1023 C atoms 

25.65 𝑔 𝐶𝑎𝑓𝑓𝑒𝑖𝑛𝑒 ×
1 𝑚𝑜𝑙 𝑐𝑎𝑓𝑓𝑒𝑖𝑛𝑒

194.193 𝑔
×

8 𝑚𝑜𝑙 𝐶

1 𝑚𝑜𝑙 𝑐𝑎𝑓𝑓𝑒𝑖𝑛𝑒
×

6.02 × 1023 𝐶 𝑎𝑡𝑜𝑚𝑠

1 𝑚𝑜𝑙 𝐶
= 𝟔. 𝟑𝟔 × 𝟏𝟎𝟐𝟑 𝑪 𝒂𝒕𝒐𝒎𝒔 


