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Reading the mark scheme

B1 a mark that stands on its own – the point is either made or not.
M1 a method mark: the right approach, even if the number is wrong.
A1 an answer mark, and it usually needs its M mark first.
C1 a working mark on the way to the answer.

// separates answers the examiner accepts equally.
ecf = error carried forward: a later part is marked on your own earlier answer.
owtte = “or words to that effect” – the wording need not match.
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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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Solution 24

Answer: B

Why

Melting point decreases down Group I, as the metallic bonding weakens.
Density generally increases down the group.
Reactivity also increases down the group, so only the melting point decreases.
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22 The equation shows the reaction between aqueous hydrogen bromide and aqueous ammonia. 
 

HBr(aq)  +  NH3(aq)    NH4
+(aq)  +  Br 

–(aq) 
 

Which statement describes the role of aqueous hydrogen bromide? 

A It is a catalyst. 

B It is a reducing agent. 

C It is a proton acceptor. 

D It is a proton donor. 
 
 
23 Which statement about the elements in Group I is correct? 

A Hydrogen is produced when Group I elements react with water. 

B Ions of Group I elements have a 1– charge. 

C Sodium is more reactive than potassium. 

D Solid sodium is a poor electrical conductor. 
 
 
24 Which row describes the colour and state of iodine at room temperature and pressure? 
 

 colour state 

A green liquid 

B grey-black solid 

C purple solid 

D red-brown liquid 
 
 
25 Part of the Periodic Table is shown. 
 

Which element is an inert gas? 
 

A
B

C
D
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Solution 23

Answer: A

Why

Group I metals react with water to give the metal hydroxide and hydrogen gas.
Their ions carry a 1+ charge, since each atom loses one electron.
Reactivity increases down the group, so potassium is more reactive than
sodium.
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Question 27
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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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Solution 27

Answer: D

Why

Group VII elements exist as diatomic molecules, not single atoms.
Reactivity increases down Group I, so caesium is far more reactive than
lithium.
Melting point decreases down Group I, while it increases down Group VII.
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22 Sodium is a Group I metal. 
 

What is a physical property of sodium? 

A non-conductor of electricity 

B high melting point 

C high density 

D malleable 
 
 
23 Tennessine (atomic number 117) is a manufactured element that is below astatine in Group VII of 

the Periodic Table. 
 

What is the expected state of tennessine at room temperature and pressure? 

A a diatomic gas 

B a liquid 

C a monatomic gas 

D a solid 
 
 
24 When chlorine is bubbled into aqueous sodium bromide, a displacement reaction occurs. 
 

Which description of this reaction is correct? 

A Chloride displaces bromide. 

B Chlorine displaces bromine. 

C Chloride displaces bromine. 

D Chlorine displaces bromide. 
 
 
25 Brass is an alloy of copper. 
 

Which statement about brass or copper is correct? 

A Brass does not conduct electricity because it is a compound. 

B Copper conducts electricity because its atoms are free to move. 

C Brass is harder than copper because its layers of atoms cannot easily slide over each other. 

D Copper is stronger than brass because it is a pure metal. 
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Solution 22

Answer: D

Why

Sodium is a metal, so it conducts electricity and is malleable.
But it is a Group I metal: soft, with a low melting point and a low density.
Malleability is the only listed property that a Group I metal actually has.
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19 Aqueous ammonia forms an equilibrium with water. 
 

NH3  +  H2O    NH4
+  +  OH– 

 
In this equilibrium, which particle acts as an acid and which particle acts as a base? 

 
 acid base 

A NH3 H2O 

B NH3 OH– 

C H2O NH3 

D H2O NH4
+ 

 
 
20 Which row identifies an acidic oxide, a basic oxide and an amphoteric oxide? 
 

 acidic basic amphoteric 

A ZnO SO2 Al 2O3 

B SO2 Al 2O3 Na2O 

C ZnO Al 2O3 SO2 

D SO2 Na2O Al 2O3 
 
 
21 A Group I metal (lithium or potassium) is reacted with a Group VII element (chlorine or iodine). 
 

Which compound is formed when the Group I metal of highest density reacts with the Group VII 
element of lowest density? 

A potassium chloride 

B lithium chloride 

C potassium iodide 

D lithium iodide 
 
 
22 Element X is in the same group of the Periodic Table as silicon. 
 

An atom of element X has more protons than a silicon atom. 
 

Which element could be X? 

A aluminium 

B carbon 

C germanium 

D phosphorus 
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Solution 21

Answer: A

Why

Density increases down Group I, so potassium is denser than lithium.
Density also increases down Group VII, so chlorine is less dense than iodine.
Potassium with chlorine gives potassium chloride, KCl.



Past-paper walk-through

Question 5
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5 Alkali metals are reactive elements.

 (a) State the group number of the alkali metals.

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

 (b) Identify the alkali metal which:

  (i) has the highest melting point

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

  (ii) has the highest density

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

  (iii) has the lowest reactivity

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

  (iv) burns with a lilac flame

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

  (v) is found in fertilisers to improve plant growth.

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

 (c) Sodium sulfide, Na2S, is an ionic compound.

  Complete Fig. 5.1 to show the electronic configurations of the ions in sodium sulfide.

  Show the charges on the ions.

Na S Na

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

Fig. 5.1
 [3]11
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 (d) Rubidium has only two naturally occurring atoms, 85Rb and 87Rb.

  (i) State the term given to these naturally occurring atoms of rubidium.

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

  (ii) Complete Table 5.1 to show the number of protons, neutrons and electrons in the atom 
and ion of rubidium shown.

Table 5.1

85Rb 87Rb+ 

protons

neutrons

electrons

 [3]

  (iii) The relative atomic mass of rubidium to one decimal place is 85.5.

   Determine the relative abundance of 85Rb in rubidium. Express your answer as a 
percentage.

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

 [Total: 14]
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Solution 5

(a)

Mark scheme
I
1
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Solution 5

(b)(i)

Mark scheme
lithium  /  Li
1

(b)(ii)

Mark scheme
francium  /  Fr
1
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Solution 5

(b)(iii)

Mark scheme
lithium  /  Li
1

(b)(iv)

Mark scheme
potassium  /  K
1
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Solution 5

(b)(v)

Mark scheme
potassium  /  K
1
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Solution 5

(c)

Mark scheme
M1 8 dots in second shell of each Na M2

6 crosses and 2 dots in third shell of S M3

‘+’ charge on each Na ion on correct answer line and ‘2–‘ charge on S ion on
correct answer line
3
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Solution 5

(d)(i)

Mark scheme
isotopes
1
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Solution 5

(d)(ii)

Mark scheme
mark by row
p = 37 and 37
n = 48 and 50
e = 37 and 36/3
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Solution 5

(d)(iii)

Mark scheme
75(%)
1
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