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1. Calculate the density of carbon dioxide at STP. 

 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =  𝑚𝑎𝑠𝑠𝑣𝑜𝑙𝑢𝑚𝑒 =  𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠𝑚𝑜𝑙𝑎𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 =  44.0 𝑔𝑟𝑎𝑚𝑠/𝑚𝑜𝑙𝑒22.4 𝑙𝑖𝑡𝑒𝑟𝑠/𝑚𝑜𝑙𝑒 = 𝟏. 𝟗𝟔 𝒈𝒓𝒂𝒎𝒔/𝒍𝒊𝒕𝒆𝒓 

 

2. Calculate the density of helium gas at STP. 

 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =  𝑚𝑎𝑠𝑠𝑣𝑜𝑙𝑢𝑚𝑒 =  𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠𝑚𝑜𝑙𝑎𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 =  4.0 𝑔𝑟𝑎𝑚𝑠/𝑚𝑜𝑙𝑒22.4 𝑙𝑖𝑡𝑒𝑟𝑠/𝑚𝑜𝑙𝑒 = 𝟎. 𝟏𝟖 𝒈𝒓𝒂𝒎𝒔/𝒍𝒊𝒕𝒆𝒓 

 

3. Calculate the density of ammonia at STP. 

 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =  𝑚𝑎𝑠𝑠𝑣𝑜𝑙𝑢𝑚𝑒 =  𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠𝑚𝑜𝑙𝑎𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 =  17.0 𝑔𝑟𝑎𝑚𝑠/𝑚𝑜𝑙𝑒22.4 𝑙𝑖𝑡𝑒𝑟𝑠/𝑚𝑜𝑙𝑒 = 𝟎. 𝟕𝟓𝟗 𝒈𝒓𝒂𝒎𝒔/𝒍𝒊𝒕𝒆𝒓 

 

 

The following problems are NOT at STP: 

4. If the density of oxygen gas is 1.29 g/L, how many grams of magnesium will react with 100 ml of oxygen 

gas at STP? 

2 Mg (s) + 1 O2 (g)     2 MgO (s) 

 100 𝑚𝑙1 | 1 𝐿𝑖𝑡𝑒𝑟1000 𝑚𝑙| 1.29 𝑔𝑟𝑎𝑚𝑠 𝑂2 1 𝐿𝑖𝑡𝑒𝑟 𝑂2 | 1𝑚𝑜𝑙𝑒 𝑂232 𝑔𝑟𝑎𝑚𝑠 𝑂2| 2 𝑚𝑜𝑙𝑒𝑠 𝑀𝑔1 𝑚𝑜𝑙𝑒 𝑂2 |24.305 𝑔𝑟𝑎𝑚𝑠 𝑀𝑔1 𝑚𝑜𝑙𝑒 𝑀𝑔 | = 0.1959 … 𝑔 𝑀𝑔 

          Sig fig answer = 0.2 g Mg 

5. In 1905, Fritz Haber discovered a method for producing ammonia from the nitrogen in air use the reaction 

below: 

1 N2 (g) + 3 H2 (g)  2 NH3 (g) 

 

The process involves heating the reactants to 450 °C and increasing the pressure to 200 atmospheres in the 

presence of an iron catalyst.   The density of the hydrogen gas under these conditions is 6.724 g/L, and the 

density of ammonia gas is 57.15 g/L.  How many liters of ammonia gas will be produced, if 500.0 L of 

hydrogen gas react with excess nitrogen gas? 

 

 500.0 𝐿 𝐻21 | 6.724 𝑔𝑟𝑎𝑚𝑠 𝐻21 𝐿𝑖𝑡𝑒𝑟 𝐻2 | 1𝑚𝑜𝑙𝑒 𝐻22 𝑔𝑟𝑎𝑚𝑠 𝐻2| 2 𝑚𝑜𝑙𝑒𝑠 𝑁𝐻33 𝑚𝑜𝑙𝑒 𝐻2 |17 𝑔𝑟𝑎𝑚 𝑁𝐻31 𝑚𝑜𝑙𝑒 𝑁𝐻3 | 1 𝐿𝑖𝑡𝑒𝑟 𝑁𝐻357.15 𝑔𝑟𝑎𝑚 𝑁𝐻3| = 𝟑𝟑𝟑. 𝟑 𝑳 𝑵𝑯𝟑 

 


