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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. 
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14 Molten lead(II) bromide is electrolysed using inert electrodes. 
 

+ –X Y

power
supply

 
 

Which statement describes the movement of electrons? 

A from X to Y through the external wire 

B from Y to X through the external wire 

C from X to Y through the electrolyte 

D from Y to X through the electrolyte 
 
 
15 In a fuel cell, a fuel is oxidised to produce electricity. 
 

Which row describes the fuel and the oxidising agent used? 
 

 fuel oxidising agent 

A nitrogen oxygen 

B hydrogen oxygen 

C nitrogen water 

D hydrogen water 
 
 
16 Which statement about reactions is correct? 

A A reaction that is vigorous at room temperature has a high activation energy. 

B If H for a reaction is positive, bond making in the formation of the products is endothermic. 

C In an exothermic reaction, the energy required to break bonds is less than the energy 
released to make bonds. 

D Reactions with a positive enthalpy change always transfer thermal energy to the 
surroundings. 
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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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16 The reaction between aqueous iron(III) ions, Fe3+, and aqueous thiocyanate ions, SCN–, is 
reversible. 

 
The equation for the reaction is shown. 

 
Fe3+(aq)  +  SCN–(aq)    FeSCN2+(aq) 

 yellow colourless red 
 

At equilibrium, the concentrations of Fe3+ ions, SCN– ions, and FeSCN2+ ions are identical, and 
the mixture appears orange. 

 
When a few drops of aqueous thiocyanate ions are added to the mixture, a new equilibrium 
forms. 

 
How does the colour of the mixture change? 

A It becomes colourless. 

B It becomes a lighter orange. 

C It becomes more yellow. 

D It becomes more red. 
 
 
17 The equation for the reaction between iron(II) sulfate and bromine is shown. 
 

6FeSO4  +  3Br2    2Fe2(SO4)3  +  2FeBr3 
 

Which row identifies the oxidising agent and the reducing agent? 
 

 oxidising agent reducing agent 

A Br2 FeSO4 

B FeSO4 Br2 

C FeBr3 Fe2(SO4)3 

D Fe2(SO4)3 FeBr3 
 
 
18 The equation represents a redox reaction. 
 

2Al  +  Fe2O3    2Fe  +  Al 2O3 
 

What is the change in the oxidation number of iron in this reaction? 

A from +2 to +3 

B from +2 to 0 

C from +3 to +2 

D from +3 to 0 
 
 

1
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1 Using numbers only, state the:

 (a) percentage of nitrogen in clean, dry air

 .............................................................................................................................................  [1]

 (b) typical operating temperature of the Contact process in °C

 .............................................................................................................................................  [1]

 (c) number of metals in Period 3 of the Periodic Table

 .............................................................................................................................................  [1]

 (d) number of halogens which are gases at r.t.p.

 .............................................................................................................................................  [1]

 (e) typical temperature for the fermentation of aqueous glucose in °C

 .............................................................................................................................................  [1]

 (f) number of unbranched structural isomers of C4H8 which decolourise aqueous bromine

 .............................................................................................................................................  [1]

 (g) number of covalent bonds in one molecule of ethanol

 .............................................................................................................................................  [1]

 (h) number of carbon atoms in one molecule of propyl butanoate.

 .............................................................................................................................................  [1]

 [Total: 8]
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1 Using numbers only, state the:

 (a) percentage of oxygen in clean, dry air ............................... [1]

 (b) typical operating temperature, in °°C, used in the Haber process ............................... [1]

 (c) number of atoms in a diatomic molecule ............................... [1]

 (d) maximum number of electrons in the second electron shell of an atom ............................... [1]

 (e) number of hydrogen atoms in an alkane with 7 carbon atoms ............................... [1]

 (f) number of particles in one mole, in standard form. ............................... [1]

 [Total: 6]

2 This question is about ionic compounds.

 (a) State what is meant by the term ionic bond.

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) Potassium sulfide, K2S, is an ionic compound.

  Complete the dot-and-cross diagram in Fig. 2.1 of the ions in potassium sulfide.

  Show the charges on the ions.

.....

K

.....

K

.....

S

Fig. 2.1

 [3]
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4 Carbonyl chloride, COCl 2, is manufactured by reacting carbon monoxide with chlorine.

 CO(g)  +  Cl 2(g)    COCl 2(g) ΔH = –105 kJ / mol

 The process takes place in a closed system, and an equilibrium is reached.

 The conditions for this process are 200 °C and 200 kPa.

 (a) Explain what is meant by the term closed system.

 .............................................................................................................................................  [1]

 (b) State what the symbol ΔH represents.

 .............................................................................................................................................  [1]

 (c) State how the value of ΔH shows that the forward reaction is exothermic.

 .............................................................................................................................................  [1]

 (d) Deduce the value of ΔH for the reverse reaction. Include a sign in your answer.

 .............................................................................................................................................  [1]

 (e) Complete Table 4.1 to show the effect, if any, on the concentration of COCl 2(g) at equilibrium 

when the following changes to the conditions are applied.

  Use only the words increases, decreases or no change.

Table 4.1

change to conditions
effect on the concentration of 

COCl 2(g) at equilibrium

the temperature is increased

some CO is added

the pressure is increased 

a catalyst is added

 [4]
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 (f) The equation for the reaction can be represented as shown in Fig. 4.1.

 C  O  +  Cl  Cl    C  O
Cl

Cl
 ΔH = –105 kJ / mol

Fig. 4.1

  Table 4.2 shows some bond energies.

Table 4.2

bond C≡O Cl –Cl C–Cl

bond energy in kJ / mol 1075 240 340

  Use the bond energies in Table 4.2 and the value of ΔH for the reaction to calculate the 

bond energy, in kJ / mol, of the C=O bond.

  Use the following steps.

• Calculate the energy needed to break the bonds in the reactants.

 .............................. kJ

• Calculate the energy released when the bonds in carbonyl chloride form.

 .............................. kJ

• Calculate the bond energy of the C=O bond.

 .............................. kJ / mol

 [3]
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 (g) Complete the dot-and-cross diagram in Fig. 4.2 of a molecule of carbonyl chloride.

  Show outer shell electrons only.

Cl

Cl

C O

Fig. 4.2

 [3]

 [Total: 14]

* 0000800000007 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

5


