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16 Oxides of nitrogen, NOx, are involved in formation of photochemical smog and acid rain. 
 

Which oxides of nitrogen are involved in each of these processes? 
 

 photochemical smog acid rain 

 NO NO2 NO NO2 

A     

B     

C     

D     
 
 
17 Sodium and sulfur react together to form sodium sulfide, Na2S. 
 

How do the atomic radius and ionic radius of sodium compare with those of sulfur? 
 

 atomic radius ionic radius 

A sulfur is greater sodium is greater 

B sulfur is greater sulfur is greater 

C sodium is greater sodium is greater 

D sodium is greater sulfur is greater 
 
 
18 Compound X is an oxide of a Period 3 element. 
 

Compound X is a white solid at 25 °C. It reacts with water to form an acidic solution. 
 

What is compound X? 

A aluminium oxide 

B silicon dioxide 

C sulfur dioxide 

D phosphorus(V) oxide 
 
 
19 When heated, magnesium nitrate decomposes. 
 

Which equation for the thermal decomposition of magnesium nitrate is correct? 

A Mg(NO3)2    MgO  +  NO2  +  NO  +  O2 

B 2Mg(NO3)2    2MgO  +  4NO  +  3O2 

C 2Mg(NO3)2    2MgO  +  4NO2  +  O2 

D 3Mg(NO3)2    Mg2N3  +  MgO  +  3NO  +  7O2 
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Solution 16

Answer: A

Why

Both NO and NO2 take part in photochemical smog, cycling in sunlight with
unburnt hydrocarbons.
Both are also oxidised in the air and end up as nitric acid, which falls as acid
rain.
So both oxides are involved in both processes.
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24 Four reaction mixtures are listed. 
 

1 (NH4)2SO4(aq) and NaOH 

2 NH4Cl (aq) and Ba(OH)2 

3 NH4Cl (aq) and Na2O 

4 (NH4)3PO4(aq) and HCl 
 

Which reaction mixtures produce ammonia as a product? 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 and 4 only 
 
 
25 Two statements about a molecule of methanal are given. 
 

1 It is planar. 

2 It contains three  bonds. 
 

Which statements are correct? 

A both 1 and 2 

B 1 only 

C 2 only 

D neither 1 nor 2 
 
 
26 The structure of disodium cromoglycate is shown. 
 

O OCH

OH

O ONaO2C

OCH2 CH2O

CO2Na

disodium cromoglycate

 
 

How many chiral centres are there in this molecule? 

A 0 B 1 C 2 D 3 
 
 
27 What is the major product when 2-methylpent-2-ene reacts with hydrogen bromide? 

A 1-bromo-2-methylpentane 

B 2-bromo-2-methylpentane 

C 3-bromo-2-methylpentane 

D 4-bromo-2-methylpentane 
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Solution 24

Answer: A

Why

An ammonium salt releases ammonia when warmed with any base.
Sodium hydroxide, barium hydroxide and sodium oxide are all bases, so 1, 2
and 3 all work.
Hydrochloric acid is an acid, so mixture 4 gives no ammonia.
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23 The oxides of nitrogen, NO and NO2, act as pollutants in the Earth’s atmosphere in a number of 
different ways. 

 
Three statements about the oxides of nitrogen are listed. 

 
1 They react with oxygen and water vapour to form nitric acid, a constituent of  

acid rain. 

2 They react with carbon monoxide to form photochemical smog. 

3 They catalyse the oxidation of sulfur dioxide in the formation of sulfuric acid, another 
constituent of acid rain. 

 
Which statements are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
24 Which reagent, when mixed with ammonium sulfate and then heated, liberates ammonia? 

A aqueous bromine 

B dilute hydrochloric acid 

C aqueous calcium hydroxide 

D potassium dichromate(VI) in acidic solution 
 
 
25 Two hydrocarbons, CH3CHC(CH3)CH3 and CH3CH(CH3)CH2CH3, react separately with chlorine in 

the presence of ultraviolet light. 
 

In each reaction, free-radical substitution occurs. 
 

Which row is correct? 
 

 
identity of the hydrocarbon 

that can also undergo 
electrophilic addition 

a termination stage of the free-radical 
substitution of the saturated hydrocarbon 

A CH3CHC(CH3)CH3 CH3CH(CH3)CH2CH2•  +  Cl •    CH3CH(CH3)CH2CH2Cl 

B CH3CHC(CH3)CH3 CH3CHC(CH3)CH2•  +  Cl •    CH3CHC(CH3)CH2Cl 

C CH3CH(CH3)CH2CH3 CH3CH(CH3)CH2CH2•  +  Cl •    CH3CH(CH3)CH2CH2Cl 

D CH3CH(CH3)CH2CH3 CH3CHC(CH3)CH2•  +  Cl •    CH2CHC(CH3)CH2Cl 
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Solution 23

Answer: C

Why

Statement 1 is right: the nitrogen oxides end up as nitric acid in rain.
Statement 3 is right too: they catalyse the oxidation of SO2 to SO3 in the
atmosphere.
Statement 2 is wrong – photochemical smog forms with unburnt
hydrocarbons, not with carbon monoxide.
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23 The oxides of nitrogen, NO and NO2, act as pollutants in the Earth’s atmosphere in a number of 
different ways. 

 
Three statements about the oxides of nitrogen are listed. 

 
1 They react with oxygen and water vapour to form nitric acid, a constituent of  

acid rain. 

2 They react with carbon monoxide to form photochemical smog. 

3 They catalyse the oxidation of sulfur dioxide in the formation of sulfuric acid, another 
constituent of acid rain. 

 
Which statements are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
24 Which reagent, when mixed with ammonium sulfate and then heated, liberates ammonia? 

A aqueous bromine 

B dilute hydrochloric acid 

C aqueous calcium hydroxide 

D potassium dichromate(VI) in acidic solution 
 
 
25 Two hydrocarbons, CH3CHC(CH3)CH3 and CH3CH(CH3)CH2CH3, react separately with chlorine in 

the presence of ultraviolet light. 
 

In each reaction, free-radical substitution occurs. 
 

Which row is correct? 
 

 
identity of the hydrocarbon 

that can also undergo 
electrophilic addition 

a termination stage of the free-radical 
substitution of the saturated hydrocarbon 

A CH3CHC(CH3)CH3 CH3CH(CH3)CH2CH2•  +  Cl •    CH3CH(CH3)CH2CH2Cl 

B CH3CHC(CH3)CH3 CH3CHC(CH3)CH2•  +  Cl •    CH3CHC(CH3)CH2Cl 

C CH3CH(CH3)CH2CH3 CH3CH(CH3)CH2CH2•  +  Cl •    CH3CH(CH3)CH2CH2Cl 

D CH3CH(CH3)CH2CH3 CH3CHC(CH3)CH2•  +  Cl •    CH2CHC(CH3)CH2Cl 
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Solution 24

Answer: C

Why

An ammonium salt gives off ammonia when warmed with a base.
Calcium hydroxide is the only base among the four reagents.
Hydrochloric acid, bromine water and acidified dichromate are not bases.


