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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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7 For which covalent compound does the dot-and-cross diagram correctly show the outer shell 
electrons? 

 

H Cl
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H Cl
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N H
H

H N H
H

H

 
 
 
8 Which row identifies the positive and the negative particles present in a giant metallic lattice? 
 

 positive particles negative particles 

A anions cations 

B anions delocalised electrons 

C cations anions 

D cations delocalised electrons 
 
 
9 Which formula for the named compound is correct? 

A calcium oxide, CaO 

B cobalt(II) chloride, Co2Cl 

C sulfur dioxide, S2O2 

D anhydrous copper(II) sulfate, Cu(SO4)2 
 
 
10 The equation for the reaction of magnesium with dilute sulfuric acid is shown. 
 

Mg  +  H2SO4    MgSO4  +  H2 
 

[Mr:  MgSO4, 120] 
 

Which mass of magnesium sulfate is formed when 12 g of magnesium completely reacts with 
dilute sulfuric acid? 

A 5 g B 10 g C 60 g D 120 g 
 
 
11 An organic compound, Q, contains carbon, hydrogen and oxygen only. 
 

Q contains 40.0% carbon and 6.7% hydrogen by mass. 
 

What is the empirical formula of Q? 

A CHO B CH2O C C2HO2 D C3H6O3 
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5 Symbols representing four particles are shown. 
 

W40
20           241

20X           Y37
18           Z37

17  
 

The letters are not the chemical symbols. 
 

Which particles have the same number of neutrons? 

A W and X2+ B W and Z C X2+ and Y D Y and Z 
 
 
6 Which statement describes the formation of bonds in lithium bromide? 

A A lithium atom donates one electron to a bromine atom. 

B A bromine atom donates one electron to a lithium atom. 

C A lithium atom shares a pair of electrons with a bromine atom. 

D A bromine atom donates a pair of electrons to a lithium atom. 
 
 
7 Which statement explains why solid magnesium is a good conductor of electricity? 

A Magnesium has delocalised electrons that can move through the lattice. 

B Magnesium has strong attractions between ions. 

C Magnesium consists of a giant lattice of anions in a ‘sea’ of delocalised electrons. 

D Magnesium consists of metal ions that move through the lattice. 
 
 
8 The equation for the reaction between dilute ethanoic acid and aqueous lithium hydroxide is 

shown. 
 

CH3COOH  +  LiOH    CH3COOLi  +  H2O 
 

In an experiment, 20.0 cm3 of 0.050 mol / dm3 aqueous lithium hydroxide is exactly neutralised by 
12.5 cm3 of dilute ethanoic acid. 

 
Which statement is correct? 

A The amount of lithium hydroxide is equal to 0.050  
20

1000 mol. 

B The amount of ethanoic acid reacted is 0.0010 mol. 

C The concentration of the dilute ethanoic acid is 0.16 mol / dm3. 

D The volume of aqueous lithium hydroxide used is 0.20 dm3. 
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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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10 The equation for the combustion of ethanol is shown. 
 

C2H5OH  +  3O2    2CO2  +  3H2O 
 

The relative molecular mass, Mr, of ethanol is 46. 
 

Which statement about the reaction is correct? 

A 4.6 g of ethanol produces 4.4 g of carbon dioxide. 

B 92 g of ethanol produces 88 g of carbon dioxide and 108 g of water. 

C 138 g of ethanol reacts with 32 g of oxygen. 

D 184 g of ethanol produces 216 g of water. 
 
 
11 A compound contains 40.0% carbon, 6.7% hydrogen and 53.3% oxygen only. 
 

The relative molecular mass, Mr, of the compound is 60. 
 

Which row shows the empirical formula and the molecular formula of the compound? 
 

 empirical formula molecular formula 

A CH2O CH2O 

B CH2O C2H4O2 

C C3H7O3 C3H7O3 

D C3H8O C3H8O 
 
 
12 Hydrogen–oxygen fuel cells are used in electric cars. 
 

Three statements about these fuel cells are listed. 
 

1 The process in the cell is called electrolysis. 

2 Water is broken down in the cell to produce hydrogen, oxygen and electricity. 

3 Water is the only chemical product formed in the reaction. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
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9 Which compound has an empirical formula that is the same as its molecular formula? 

A butane 

B but-1-ene 

C butanoic acid 

D butan-1-ol 
 
 
10 Which row identifies the charge on the chromium ion and on the sulfate ion in Cr2(SO4)3? 
 

 Cr SO4 

A 2+ 3– 

B 2– 3+ 

C 3+ 2– 

D 3– 2+ 
 
 
11 Which statement describes a saturated solution? 

A It is a solution that contains the maximum concentration of solute. 

B It is a solution that contains the maximum amount of solvent. 

C It is a hydrocarbon that contains both double and single bonds. 

D It is a hydrocarbon that contains only single bonds. 
 
 
12 Calcium carbonate decomposes when heated strongly. 
 

CaCO3(s)    CaO(s)  +  CO2(g) 
 

How many gaseous molecules are produced when 10.0 g of calcium carbonate is completely 
decomposed? 

A 1.00  1022 B 1.20  1023 C 6.02  1022 D 6.02  1023 
 
 
13 Which product is initially obtained at each electrode during the electrolysis of concentrated 

aqueous sodium chloride? 
 

 cathode anode 

A hydrogen chlorine 

B hydrogen oxygen 

C sodium chlorine 

D sodium oxygen 
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