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1 (a)  A student dissolves 0.6 g of zinc sulfate in 250 cm3 of water. 

  
  (i) Calculate the volume of the water in dm3. 

 
 
 
 
 

Answer = ..................................... dm3 

 
[1] 

 
  (ii) Use your answer to part (a)(i) to help you calculate the concentration of the zinc 

sulfate in g / dm3.  
 
 
 
 

Answer = ..................................... g / dm3 

 
[1] 

 
 (b)  Zinc reacts with sulfuric acid. Zinc sulfate and hydrogen gas, H2, are made. 

 
Zn  +  H2SO4  →  ZnSO4  +  H2 
  

  (i) Calculate the amount of hydrogen gas, in mol, that could be made from 3.27 g of 
zinc. 
 
 
 
 
 

Answer = ..................................... mol 
 

[2] 
 

  (ii) Use your answer to part (b)(i) to calculate the volume of hydrogen gas 
produced at room temperature and pressure. 
 
One mole of any gas occupies 24 dm3 at room temperature and pressure. 
 
 
 
 
 
 

Answer = ..................................... dm3 [2] 
  



 (c)  Hydrogen can be made by reacting methane with steam. 
 
CH4  +  H2O  →  CO  +  3H2 
 
The atom economy for this process is 17.6%. 
 

Hydrogen can also be produced by the decomposition of ammonia. 
 
This reaction requires a catalyst. 
 
2NH3  →  N2  +  3H2 
  

  (i) Calculate the atom economy for the production of hydrogen from ammonia. 
 

Give your answer to 3 significant figures. 
 
 
 
 
 
 

Answer = ..................................... % 
 

[3] 
 

  (ii) Suggest other factors, apart from atom economy, that must be considered when 
deciding which reaction pathway to choose for the manufacture of hydrogen. 
  

[3] 
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