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9 Sulfite ions, SO3
2–, react separately with zinc and with manganese dioxide. 

 
a, b, c, d, w, x, y and z are all whole numbers. 

 
aSO3

2–(aq)  +  b H2O(l)  +  Zn(s)    Zn2+(aq)  +  c OH–(aq)  +  d S2O4
2–(aq) 

MnO2(s)  +  w SO3
2–(aq)  +  x H+(aq)    Mn2+(aq)  +  y S2O6

2–(aq)  +  z H2O(l) 
 

Which numbers are correct for a, b, w and x? 
 

 a b w x 

A 1 2 2 4 

B 2 2 2 4 

C 1 2 4 2 

D 2 2 4 2 
 
 
10 Which equation shows hydrogen acting as an oxidising agent? 

A H2  +  2K    2K+H– 

B H2  +  I2    2HI 

C H2  +  Cu2S  +  ZnO    2Cu  +  ZnS  +  H2O 

D 3H2  +  N2    2NH3 
 
 
11 1.00 g of nitrogen gas is stored in a 2.00 dm3 vessel at 40.0 °C. 
 

What is the pressure in the vessel? 

A 5940 Pa B 11 900 Pa C 46 400 Pa D 92 900 Pa 
 
 
12 One molecule of haemoglobin, Hb, can bind with four molecules of oxygen according to the 

equation shown. 
 

Hb(aq)  +  4O2(aq)    Hb(O2)4(aq) 
 

When the equilibrium concentration of O2 is 7.6  10–6
 mol dm–3, the equilibrium concentrations of 

Hb and Hb(O2)4 are equal. 
 

What is the numerical value of Kc  for this equilibrium? 

A 3.0  1020 B 1.3  105 C 7.6  10–6 D 3.3  10–21 
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10 One commercially available ‘heat pad’ contains iron, activated carbon and water. The ‘heat pad’ 
is activated by air. This causes the pad to get hotter. 

 
Which statement describes the chemical reaction occurring in the ‘heat pad’ when it is exposed to 
air? 

A The reaction is endothermic and iron gains electrons. 

B The reaction is endothermic and iron loses electrons. 

C The reaction is exothermic and iron gains electrons. 

D The reaction is exothermic and iron loses electrons. 
 
 
11 In which substance is the average oxidation number of sulfur the highest? 

A S8 B Na2S4O6 C Na2S2O3 D SO2Cl 2 
 
 
12 An equilibrium can be represented by the equation shown. 
 

P(aq)  +  Q(aq)    2R(aq)  +  S(aq) 
 

In a certain mixture, of volume 1.0 dm3, the equilibrium concentration of Q is 10 mol dm–3. 
 

What will be the new equilibrium concentration of Q if 5.0 mol of pure Q is completely dissolved in 
the mixture? 

A 15 mol dm–3 

B between 10 mol dm–3 and 15 mol dm–3 

C 10 mol dm–3 

D between 5.0 mol dm–3 and 10 mol dm–3 
 
 
13 In the Contact process, sulfur dioxide and oxygen react to form sulfur trioxide. 
 

In the Haber process, nitrogen and hydrogen react to form ammonia. 
 

Which statement about these processes is correct? 

A Kp for the Haber process has no unit. 

B In the Contact process, the value of Kp falls when pressure is increased at constant T. 

C The Haber process uses a homogeneous catalyst. 

D When V2O5 is used in the Contact process, the position of equilibrium is unchanged. 
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12 Nitrogen dioxide decomposes on heating according to the equation shown. 
 

2NO2(g)    2NO(g)  +  O2(g) 
 

When 4 mol of nitrogen dioxide were put into a 1 dm3 container and heated to a constant 
temperature, the equilibrium mixture contained 0.8 mol of oxygen. 

 
What is the value of the equilibrium constant, Kc, at the temperature of the experiment? 

A 2

2

4
8.08.0   B 24.2

8.06.1   C 2

2

4
8.06.1   D 2

2

4.2
8.06.1   

 
 
13 One particle of X reacts with one particle of Y in a single-step reaction to produce two particles  

of Z. 
 

This reaction is exothermic and reversible. 
 

X  +  Y    2Z 
 

Three statements about the forward and reverse reactions are listed. 
 

1 The activation energy of the forward reaction is equal to the activation energy of the 
reverse reaction. 

2 At equilibrium, the frequency of collisions between one particle of X and one particle 
of Y is equal to the frequency of collisions between two particles of Z. 

3 At equilibrium, the frequency of effective collisions between one particle of X and 
one particle of Y is equal to the frequency of effective collisions between two 
particles of Z. 

 
Which statements are correct? 

A 1 only B 2 and 3 C 2 only D 3 only 
 
 
14 When two aqueous solutions are mixed, the reaction between them is very slow. 
 

An effective catalyst is added to the mixture without any change in temperature. 
 

Which statement about this catalyst is correct? 

A It increases the average energy of the reactant particles. 

B It changes the distribution of energies of the reactant particles. 

C It allows a greater number of reactant particles to react per unit time. 

D It increases the number of reactant particles with the most probable energy. 
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