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9 The molecular formulae of four compounds are listed. 
 

1 CH4 

2 C2H6 

3 C3H8 

4 C3H6 
 

Which molecular formulae are also the empirical formulae for the compounds? 

A 1 and 2 B 1 and 3 C 2 and 4 D 3 and 4 
 
 
10 The equation for the reaction between copper(II) oxide, CuO, and ammonia is given. 
 

3CuO  +  2NH3    3Cu  +  3H2O  +  N2 
 

[Mr:  CuO, 80;  NH3, 17;  H2O, 18;  N2, 28] 
 

[Ar:  Cu, 64] 
 

Which statements about this reaction are correct? 
 

1 80.0 g of copper(II) oxide reacts exactly with 17.0 g of ammonia. 

2 4.0 g of copper(II) oxide reacts with excess ammonia to produce 3.2 g of copper. 

3 The mass of water produced in this reaction is greater than the mass of nitrogen. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
11 How many atoms are present in 1.00 mol of argon? 

A 2.06  1023 B 3.02  1026 C 6.02  1023 D 6.32  1020 
 
 
12 Aqueous copper(II) sulfate is electrolysed using copper electrodes. 
 

Which statement is correct? 

A Oxygen gas is produced at the positive electrode. 

B The blue colour of the solution gradually fades. 

C The concentration of copper ions in the solution stays the same. 

D The mass of the negative electrode decreases. 
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9 Aqueous barium hydroxide, Ba(OH)2, reacts with dilute nitric acid, HNO3. The products are 
aqueous barium nitrate, Ba(NO3)2, and water. 

 
In a titration, 15.2 cm3 of 0.75 mol / dm3 aqueous barium hydroxide is required to neutralise 
20.0 cm3 of dilute nitric acid. 

 
What is the concentration of the nitric acid? 

A 0.29 mol / dm3 

B 0.57 mol / dm3 

C 1.14 mol / dm3 

D 2.03 mol / dm3 
 
 
10 Which particles are responsible for the transfer of charge in the external circuit during the 

electrolysis of molten lead(II) bromide? 

A anions 

B atoms 

C cations 

D electrons 
 
 
11 Two statements about hydrogen are listed. 
 

1 Hydrogen is used as a fuel. 

2 When hydrogen burns in the air to form water, thermal energy is produced. 
 

Which conclusion about these statements is correct? 

A Both statements are correct, and statement 2 explains statement 1. 

B Both statements are correct, but statement 2 does not explain statement 1. 

C Statement 1 is correct, but statement 2 is not correct. 

D Statement 2 is correct, but statement 1 is not correct. 
 
 
12 Concentrated aqueous copper(II) chloride is electrolysed using carbon electrodes. 
 

What is formed at each electrode? 
 

 negative electrode positive electrode 

A chlorine copper 

B copper chlorine 

C copper oxygen 

D oxygen copper 
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12 The value of the Avogadro constant is 6.02  1023. 
 

What is the total number of atoms in 2.00 mol of ammonia gas? 

A 1.20  1024 B 2.41  1024 C 4.82  1024 D 2.89  1025 
 
 
13 Three aqueous solutions, L, M and N, are electrolysed using inert electrodes. 
 

L is concentrated hydrochloric acid. 
 

M is concentrated aqueous sodium chloride. 
 

N is dilute aqueous sodium chloride. 
 

Which solutions produce a pale yellow-green gas at the anode? 

A L and M B L only C M and N D N only 
 
 
14 Dilute sulfuric acid is electrolysed using inert electrodes. 
 

What are the ionic half-equations for the reactions that take place at each electrode? 
 

 positive electrode negative electrode 

A 2H+  +  2e–    H2 4OH–    2H2O  +  O2  +  4e– 

B 2H+  +  2e–    H2 4OH–  +  4H+    4H2O 

C 4OH–    2H2O  +  O2  +  4e– 2H+  +  2e–    H2 

D 4OH–  +  4H+    4H2O 2H+  +  2e–    H2 
 
 
15 Which statements about hydrogen–oxygen fuel cells are correct? 
 

1 They convert chemical energy into electrical energy. 

2 Hydrogen is reduced in the fuel cells. 

3 They do not produce any atmospheric pollutants. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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