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16 The reaction pathway diagram for the reaction between P and Q to form R and S is shown. 
 

Which letter represents the enthalpy change for the reaction? 
 

energy

progress of reaction

P  +  Q

R  +  S

B

C

A

D

 
 
 
17 The equation for the complete combustion of methane is shown. 
 

CH4(g)  +  2O2(g)    CO2(g)  +  2H2O(g) 
 

The table shows some bond energies. 
 

bond bond energy 
in kJ / mol 

C–H 410 

C=O 805 

O=O 496 

O–H 460 
 

What is the enthalpy change for this reaction? 

A –1458 kJ / mol 

B –818 kJ / mol 

C –359 kJ / mol 

D +102 kJ / mol 
 
 
18 Which change is a physical change? 

A cracking an alkane 

B evaporating ethanol 

C fermenting glucose 

D neutralising an acid 
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13 Which row describes the reactions during the electrolysis of dilute aqueous sodium chloride? 
 

 anode reaction cathode reaction 

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

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

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

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

 
 
14 Information about two reactions is given. 
 

● The neutralisation reaction between citric acid and sodium hydrogencarbonate is 
endothermic. 

 
● The displacement reaction between magnesium and carbon dioxide is exothermic. 

 
Which statements about the two reactions are correct? 

 
1 The energy of the products formed in the neutralisation reaction is greater than the 

energy of the reactants. 

2 The energy of magnesium and carbon dioxide is greater than the energy of 
magnesium oxide and carbon. 

3 In an exothermic reaction, the energy required to break the bonds is greater than the 
energy released when the new bonds are formed. 

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

 
 
15 The reaction pathway diagram for a reaction is shown. 
 

1

2

3

energy

progress of reaction  
 

Which row identifies the activation energy, Ea, and the enthalpy change, H, for this reaction? 
 

 Ea H 

A 1 2 

B 1 3 

C 2 3 

D 3 1 

1
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13 Which row describes the reactions during the electrolysis of dilute aqueous sodium chloride? 
 

 anode reaction cathode reaction 

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

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

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

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

 
 
14 Information about two reactions is given. 
 

● The neutralisation reaction between citric acid and sodium hydrogencarbonate is 
endothermic. 

 
● The displacement reaction between magnesium and carbon dioxide is exothermic. 

 
Which statements about the two reactions are correct? 

 
1 The energy of the products formed in the neutralisation reaction is greater than the 

energy of the reactants. 

2 The energy of magnesium and carbon dioxide is greater than the energy of 
magnesium oxide and carbon. 

3 In an exothermic reaction, the energy required to break the bonds is greater than the 
energy released when the new bonds are formed. 

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

 
 
15 The reaction pathway diagram for a reaction is shown. 
 

1

2

3

energy

progress of reaction  
 

Which row identifies the activation energy, Ea, and the enthalpy change, H, for this reaction? 
 

 Ea H 

A 1 2 

B 1 3 

C 2 3 

D 3 1 
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13 A solution of copper(II) sulfate can be electrolysed using copper electrodes or carbon electrodes. 
 

Which statements are correct? 
 

1 Using copper electrodes, oxygen gas forms at the anode. 

2 Using copper electrodes, copper atoms lose electrons at the anode. 

3 Using carbon electrodes, copper metal forms at the cathode. 

4 Using carbon electrodes, copper ions gain electrons at the cathode. 
 

A 1 and 2 B 1 and 3 C 2, 3 and 4 D 4 only 
 
 
14 The equation for the combustion of hydrazine, N2H4, is shown. 
 

+ �O + 2O N N OH HN N

H

H

H

H  
 

bond bond energy 
in kJ / mol 

N–H 391 

N=N 409 

N≡N 944 

O–H 463 

O=O 496 
 

What is the overall enthalpy change for the combustion of one mole of hydrazine? 

A –327 kJ / mol 

B –111 kJ / mol 

C +111 kJ / mol 

D +327 kJ / mol 
 
 

2
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15 Dissolving ammonium chloride in water is an endothermic change. 
 

Which row shows the energy change and temperature change of the mixture during the 
dissolving of ammonium chloride? 

 
 energy change temperature change 

A energy is absorbed decrease 

B energy is absorbed increase 

C energy is released decrease 

D energy is released increase 
 
 
16 Aqueous sodium thiosulfate, Na2S2O3, reacts with dilute hydrochloric acid to form a yellow 

precipitate of sulfur. 
 

Na2S2O3(aq)  +  2HCl (aq)    2NaCl (aq)  +  H2O(l)  +  S(s)  +  SO2(g) 
 

The precipitate forms more quickly when the reactants are heated. 
 

Which statements explain this observation? 
 

1 The reacting particles collide more frequently. 

2 The collisions between reacting particles have more energy. 

3 The activation energy of the reaction is lower. 
 

A 1 and 2 B 1 and 3 C 1 only D 2 and 3 
 
 
17 Which statement about the conditions used in the Haber process and in the Contact process is 

correct? 

A The typical pressure used in the Haber process is similar to that used in the Contact process. 

B The typical temperature used in the Haber process is similar to that used in the Contact 
process. 

C The Haber process uses a vanadium(V) oxide catalyst, and the Contact process uses an 
iron catalyst. 

D Both processes produce an acidic gas. 
 
 

3
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13 Water is added to anhydrous copper(II) sulfate in a test-tube. 
 

The mixture becomes hot. 
 

Which type of reaction and reaction pathway diagram apply to this reaction? 
 

 type of reaction reaction pathway diagram 

A endothermic energy

progress of reaction

reactants

products

 

B endothermic 
reactants

products

energy

progress of reaction  

C exothermic energy

progress of reaction

reactants

products

 

D exothermic 
reactants

products

energy

progress of reaction  
 
 
14 The equation represents the reaction between ethanoic acid and ethanol. 
 

CH3COOH  +  CH3CH2OH    CH3COOCH2CH3  +  H2O 
 

Which type of reaction does this show? 

A addition 

B neutralisation 

C reduction 

D reversible 
 4
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11 Dilute aqueous sodium chloride is electrolysed using platinum electrodes. 
 

What is the half-equation for the reaction at the cathode? 

A 2H+  +  2e–    H2 

B Na+  +  e–    Na 

C 2Cl –    Cl 2  +  2e– 

D 4OH–    2H2O  +  O2  +  4e– 
 
 
12 Hydrogen–oxygen fuel cells can be used to power vehicles. 
 

Which statement about hydrogen–oxygen fuel cells is correct? 

A The equation for the overall reaction is H2  +  O2    H2O2. 

B The only chemical products are water and carbon dioxide. 

C Chemical energy in the fuel is converted into electrical energy. 

D The hydrogen used in hydrogen–oxygen fuel cells is a fossil fuel. 
 
 
13 A reaction pathway diagram is shown. 
 

reactants

products

energy

progress of reaction  
 

Which row identifies the type of reaction and how the temperature of the surroundings changes 
during the reaction? 

 

 type of reaction temperature of 
the surroundings 

A endothermic decreases 

B endothermic increases 

C exothermic decreases 

D exothermic increases 
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14 The average bond energy for the C–H bond is 413 kJ / mol. 
 

What is the enthalpy change when 1.0 mol of methane molecules is formed from carbon and 
hydrogen atoms? 

A –1652 kJ B – 413 kJ C +413 kJ D +1652 kJ 
 
 
15 Which statement describes the effect of adding a catalyst to a chemical reaction? 

A The activation energy, Ea, of the reaction is increased. 

B The enthalpy change, H, of the reaction stays unchanged. 

C The frequency of collisions between the particles is decreased. 

D The kinetic energy of the particles is increased. 
 
 
16 Which row describes the conditions used in the manufacture of sulfuric acid by the 

Contact process? 
 

 catalyst pressure temperature 

A iron high high 

B iron low low 

C vanadium(V) oxide high low 

D vanadium(V) oxide low high 
 
 
17 Which equations show the underlined species acting as a reducing agent? 
 

1 Fe2O3  +  3CO    2Fe  +  3CO2 

2 Fe  +  CuSO4    FeSO4  +  Cu 

3 5Fe2+  +  MnO4
–  +  8H+    5Fe3+  +  Mn2+  +  4H2O 

4 Fe(OH)2  +  H2SO4    FeSO4  +  2H2O 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
18 A farmer incorrectly adds two substances to the soil at the same time. 
 

They react together to form a gas which turns damp red litmus paper blue. 
 

What are the two substances? 

A a basic oxide and a potassium salt 

B a basic oxide and an ammonium salt 

C an acidic oxide and a potassium salt 

D an acidic oxide and an ammonium salt 
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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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13 Which row describes an exothermic reaction? 
 

 sign of enthalpy 
change, H 

temperature of 
the surroundings 

A positive decreases 

B positive increases 

C negative decreases 

D negative increases 
 
 
14 A reaction pathway diagram is shown. 
 

reactants

products

energy

progress of reaction

X

Y

 
 

Which row shows the correct labels for X and Y and the type of reaction taking place? 
 

 X Y type of reaction 

A enthalpy change activation energy exothermic 

B activation energy enthalpy change endothermic 

C activation energy enthalpy change exothermic 

D enthalpy change activation energy endothermic 
 
 
15 The rate of reaction between magnesium and dilute hydrochloric acid is increased by increasing 

the concentration of the acid. 
 

How does this affect the reacting particles? 
 

 collision rate of particles proportion of particles with 
sufficient energy to react 

A increases increases 

B increases stays the same 

C stays the same increases 

D stays the same stays the same 
 6


