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23 The ions formed when element X and element Y react together are shown. 
 

● Element X forms X– ions. 

● Element Y forms Y2+ ions. 
 

Which row identifies the position of X and of Y in the Periodic Table? 
 

 X Y 

A Group I Group VI 

B Group VII Group II 

C Group VII Group VI 

D Group I Group II 
 
 
24 Which properties decrease down the group of alkali metals? 
 

1 melting point 

2 density 

3 reactivity 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
25 Some halide ions are displaced from aqueous potassium halides by halogens. 
 

In which mixtures are the halide ions displaced? 
 

1 potassium bromide and chlorine 

2 potassium bromide and iodine 

3 potassium iodide and chlorine 

4 potassium chloride and iodine 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
26 What is the correct order of reactivity of the following metals, from least reactive to most reactive? 

A calcium  magnesium  zinc  copper 

B copper  zinc  magnesium  calcium 

C copper  zinc  calcium  magnesium 

D zinc  copper  magnesium  calcium 
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27 The equation for the reaction between aluminium and iron(III) oxide is shown. 
 

2Al  +  Fe2O3    Al 2O3  +  2Fe 
 

Which statement about this reaction is correct? 

A The aluminium acts as an oxidising agent. 

B It shows that iron is more reactive than aluminium. 

C The oxidation number of the aluminium decreases during the reaction. 

D It shows that aluminium has a greater tendency to form ions than iron. 
 
 
28 Which row identifies methods used to prevent iron from rusting? 
 

 greasing painting washing with 
distilled water  

A    key 

B     = yes 

C     = no 

D     
 
 
29 Which statement about the extraction of aluminium by electrolysis is correct? 

A Aluminium oxide is dissolved in molten cryolite to increase its melting point. 

B At the cathode, oxygen ions lose electrons to form oxygen gas. 

C The carbon in the graphite anode reacts with oxygen gas forming carbon dioxide. 

D The reaction at the anode is Al 3+  +  3e–    Al. 
 
 
30 Catalytic converters are used to remove oxides of nitrogen from exhaust gases. 
 

The equation represents one of the reactions that occur in a catalytic converter. 
 

2NO  +  2CO    N2  +  2CO2 
 

What is a disadvantage of using a catalytic converter to remove oxides of nitrogen? 

A CO is an essential reactant in photosynthesis. 

B CO2 is a greenhouse gas. 

C N2 is acidic. 

D N2 is toxic. 
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26 Four different metals are separately added to water. 
 

The oxide of each metal is separately heated with carbon. 
 

The results are shown. 
 

metal metal with water metal oxide with carbon 

Q no reaction brown solid forms 

R rapid fizzing no reaction 

S a few bubbles no reaction 

T a few bubbles grey solid forms 
 

What is the order of reactivity of the four metals, least reactive first? 

A Q  T  S  R 

B Q  S  T  R 

C R  S  T  Q 

D R  T  S  Q 
 
 
27 An iron nail is fully covered with zinc to prevent it from rusting. 
 

Which row describes this method of protection and explains why zinc is used to protect the 
iron nail? 

 
 method of protection reason zinc is used 

A barrier method and sacrificial protection zinc is more reactive than iron 

B barrier method and sacrificial protection iron is more reactive than zinc 

C sacrificial protection only zinc is more reactive than iron 

D barrier method only iron is more reactive than zinc 
 
 
28 Iron is extracted from hematite in the blast furnace. 
 

Which reaction increases the temperature in the blast furnace to over 1500 °C? 

A calcium carbonate  calcium oxide + carbon dioxide 

B calcium oxide + silicon(IV) oxide  calcium silicate 

C carbon + oxygen  carbon dioxide 

D carbon dioxide + carbon  carbon monoxide 
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27 Which statement about Group I or Group VII elements is correct? 

A Group VII elements are monatomic non-metals. 

B Lithium is more reactive with water than caesium. 

C The melting point of Group I metals increases down the group. 

D Potassium bromide reacts with chlorine to produce an orange solution. 
 
 
28 Some information about four metals P, Q, R and S is listed. 
 

Metal P does not react with dilute hydrochloric acid. 
 

Metal Q is more reactive than magnesium. 
 

Metal R reacts rapidly with cold water to produce hydrogen. 
 

Metal S reacts with dilute hydrochloric acid to produce hydrogen. 
 

Which row identifies P, Q, R and S? 
 

 P Q R S 

A gold aluminium sodium copper 

B copper potassium calcium magnesium 

C silver calcium iron zinc 

D magnesium sodium potassium iron 
 
 
29 Cars are fitted with catalytic converters. 
 

Which equation represents a reaction that takes place in a catalytic converter? 

A CO2  +  NO2    CO  +  NO  +  O2 

B 2CO  +  2NO    2CO2  +  N2 

C CO2  +  N2    C  +  2NO 

D C  +  NO2    CO  +  NO 
 
 
30 Three statements about greenhouse gases and global warming are listed. 
 

1 A greenhouse gas molecule can absorb and emit thermal energy. 

2 The Earth is a source of thermal energy. 

3 Thermal energy emitted by a greenhouse gas molecule is sent out in all directions. 
 

Which statements are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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24 Two statements about noble gases are listed. 
 

1 Noble gases are reactive, monatomic gases. 

2 Noble gases all have a full outer shell of electrons. 
 

Which statements about noble gases are 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. 
 
 
25 Which statement about the properties and uses of copper is correct? 

A It is used in electrical wiring, and it is ductile. 

B It is mixed with tin to make the alloy brass. 

C It is used in overhead electrical cables because it has a low density. 

D It is used in takeaway food containers because of its resistance to corrosion. 
 
 
26 Three statements about solid Z are listed. 
 

● It reacts with dilute hydrochloric acid to produce hydrogen. 

● It reacts very slowly with cold water and quickly with steam. 

● It is a good thermal conductor. 
 

What is solid Z? 

A gold 

B magnesium 

C potassium 

D silver 
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27 Four metals J, K, L and M are added separately to aqueous solutions of their ions. 
 

The results are shown. 
 

 aqueous ions  

metal J2+ K2+ L2+ M2+  

J     key 

K      = reaction 

L      = no reaction 

M      
 

Which statement about the metals is correct? 

A J has a greater tendency to form positive ions than K. 

B L has a greater tendency to form positive ions than J. 

C K has a greater tendency to form positive ions than L. 

D M has a greater tendency to form positive ions than K. 
 
 
28 Which process is used in the extraction of iron from hematite? 

A electrolysis 

B precipitation 

C reduction 

D fractional distillation 
 
 
29 Galvanising prevents iron from rusting. 
 

Which statements about galvanising are correct? 
 

1 Galvanising involves coating the iron with silver. 

2 Galvanising prevents oxygen and water from coming into contact with the iron. 

3 Galvanising works because the metal coating loses electrons more readily than iron. 
 

A 1, 2 and 3 B 1 and 3 only C 2 and 3 only D 2 only 
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26 The ionic equations for some reactions between metals and aqueous metal ions are shown. 
 

Cu  +  2Ag+    2Ag  +  Cu2+ 

Mg  +  Zn2+    Mg2+  +  Zn 

Zn  +  Cu2+    Cu  +  Zn2+ 

Sn  +  Cu2+    Sn2+  +  Cu 
 

Which further information can be used to place copper, magnesium, silver, tin and zinc in order of 
their reactivity? 

A Zinc reacts with Sn2+ ions. 

B Copper does not react with Sn2+ ions. 

C Magnesium reacts with Cu2+ ions. 

D Magnesium reacts with Ag+ ions. 
 
 
27 Zinc is used to galvanise iron to prevent it from rusting. 
 

Which statements are correct? 
 

1 Galvanising is an example of a barrier method. 

2 If the zinc is scratched, the iron will rust very quickly. 

3 Galvanising is an example of sacrificial protection. 

4 Zinc is more reactive than iron and so accepts electrons more readily. 
 

A 1, 2 and 4 B 1 and 3 C 2, 3 and 4 D 2 and 3 only 
 
 
28 Which equation represents a reaction that occurs in a blast furnace during the extraction of iron 

from hematite? 

A Ca  +  CO2    CaO  +  CO 

B Fe2O3  +  3Ca    2Fe  +  3CaO 

C Ca(OH)2    CaO  +  H2O 

D Fe2O3  +  3CO    2Fe  +  3CO2 
 
 

3



IGCSE Chemistry: s25 23Name: 

8 

© UCLES 2025 0620/23/M/J/25  

23 Which statement about the elements in Group VIII is correct? 

A They all form diatomic molecules. 

B They all have eight electrons in their outer electron shells. 

C They all react with oxygen to form oxides. 

D They all are gases at room temperature. 
 
 
24 Which element is a transition element? 
 

 melting point 
in °C 

density at r.t.p. 
in g / cm3 

colour of oxide 
at r.t.p. 

A 98 1.0 white 

B 328 11.3 yellow 

C 651 1.7 white 

D 1907 7.2 green 
 
 
25 Four test-tubes contain dilute hydrochloric acid. Each test-tube has one piece of a different metal 

added to it. The metals are copper, iron, magnesium and zinc. 
 

Which test-tube contains iron and dilute hydrochloric acid? 
 

A B C D
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29 Separate pieces of aluminium foil and copper foil are heated in air. 
 

The copper foil reacts to give a black solid. 
 

The aluminium foil does not react. 
 

Which statement explains these observations? 

A Aluminium has an unreactive layer, but copper does not. 

B Aluminium is below copper in the reactivity series. 

C Copper reacts with moisture in the air, but aluminium does not. 

D Copper reacts with nitrogen in the air, but aluminium does not. 
 
 
30 Which row gives the symbol equation for the formation of carbon monoxide and for the reduction 

of iron(III) oxide in a blast furnace? 
 

 equation for the formation 
of carbon monoxide 

equation for the reduction 
of iron(III) oxide 

A 2C  +  O2    2CO FeO  +  CO    Fe  +  CO2 

B CO2  +  C    2CO FeO  +  CO    Fe  +  CO2 

C C  +  O2    CO2 Fe2O3  +  3CO    2Fe  +  3CO2 

D CO2  +  C    2CO Fe2O3  +  3CO    2Fe  +  3CO2 
 
 
31 A sample of river water contains a high concentration of nitrates from fertilisers. 
 

Which statements about the river water are correct? 
 

1 It has a boiling point of 100 °C. 

2 Its melting point is below 0 °C. 

3 It turns anhydrous cobalt(II) chloride from pink to blue. 

4 It turns anhydrous copper(II) sulfate from white to blue. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
32 Which statements about the treatment of domestic water supplies are correct? 
 

1 The water undergoes sedimentation to remove dissolved solids. 

2 The water is filtered to remove insoluble solids. 

3 The water is treated with carbon to improve the taste. 

4 The water is chlorinated to decrease the pH. 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
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