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Q6. 
Group 2 elements and their compounds have a wide range of uses. 

(a)     For parts (a)(i) to (a)(iii), draw a ring around the correct answer to complete each 
sentence. 

  

    decreases. 

(i) From Mg(OH)2 to Ba(OH)2, the solubility in water increases. 

    stays the same. 

(1) 

  

    decreases. 

(ii) From Mg to Ba, the first ionisation energy increases. 

    stays the same. 

(1) 

  

    decreases. 

(iii) From Mg to Ba, the atomic radius increases. 

    stays the same. 

(1) 

(b)     Explain why calcium has a higher melting point than strontium. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     Acidified barium chloride solution is used as a reagent to test for sulfate ions. 

(i)      State why sulfuric acid should not be used to acidify the barium chloride. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 
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(ii)     Write the simplest ionic equation for the reaction that occurs when acidified barium 
chloride solution is added to a solution containing sulfate ions. 

  

______________________________________________________________ 

(1) 

(Total 7 marks) 

Q7. 
There are several types of crystal structure and bonding shown by elements and compounds. 

(a)     (i)      Name the type of bonding in the element sodium. 

______________________________________________________________ 

(1) 

(ii)     Use your knowledge of structure and bonding to draw a diagram that shows how the 
particles are arranged in a crystal of sodium. 
You should identify the particles and show a minimum of six particles in a two-
dimensional diagram. 

  

  

  

  

(2) 

(b)     Sodium reacts with chlorine to form sodium chloride. 

(i)      Name the type of bonding in sodium chloride. 

______________________________________________________________ 

(1) 

(ii)     Explain why the melting point of sodium chloride is high. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(c)     The table below shows the melting points of some sodium halides. 
  

  NaCl NaBr NaI 

Melting point /K 1074 1020 920 

    

Suggest why the melting point of sodium iodide is lower than the melting point of sodium 
bromide. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 7 marks) 

Q8. 
Group 2 metals and their compounds are used commercially in a variety of processes and 
applications. 

(a)     State a use of magnesium hydroxide in medicine. 

___________________________________________________________________ 

(1) 

(b)     Calcium carbonate is an insoluble solid that can be used in a reaction to lower the acidity 
of the water in a lake. 

Explain why the rate of this reaction decreases when the temperature of the water in the 
lake falls. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(c)     Strontium metal is used in the manufacture of alloys. 

(i)      Explain why strontium has a higher melting point than barium. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(ii)     Write an equation for the reaction of strontium with water. 

  

  

______________________________________________________________ 

(1) 

(d)     Magnesium can be used in the extraction of titanium. 

(i)      Write an equation for the reaction of magnesium with titanium(IV) chloride. 

______________________________________________________________ 

(1) 

(ii)     The excess of magnesium used in this extraction can be removed by reacting it with 
dilute sulfuric acid to form magnesium sulfate. 

Use your knowledge of Group 2 sulfates to explain why the magnesium sulfate 
formed is easy to separate from the titanium. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 9 marks) 

Q9. 
(a)     (i)      Define the term relative atomic mass (Ar) of an element. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(ii)     A sample of the metal silver has the relative atomic mass of 107.9 and exists as two 
isotopes. In this sample, 54.0% of the silver atoms are one isotope with a relative 
mass of 107.1 

Calculate the relative mass of the other silver isotope. 

State why the isotopes of silver have identical chemical properties. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(4) 

(b)     The isotopes of silver, when vaporised, can be separated in a mass spectrometer. 

Name the three processes that occur in a mass spectrometer before the vaporised 
isotopes can be detected. 

State how each process is achieved. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 
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(c)     State the type of bonding involved in silver. 

Draw a diagram to show how the particles are arranged in a silver lattice and show the 
charges on the particles. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(d)     Silver reacts with fluorine to form silver fluoride (AgF). 

Silver fluoride has a high melting point and has a structure similar to that of sodium 
chloride. 

State the type of bonding involved in silver fluoride. 

Draw a diagram to show how the particles are arranged in a silver fluoride lattice and 
show the charges on the particles. 

Explain why the melting point of silver fluoride is high. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(5) 

(Total 20 marks) 

Q10. 
(a)     When aluminium is added to an aqueous solution of copper(II) chloride, CuCl2, copper 

metal and aluminium chloride, AlCl3, are formed. Write an equation to represent this 
reaction. 

___________________________________________________________________ 

(1) 

(b)     (i)      State the general trend in the first ionisation energy of the Period 3 elements from 
Na to Ar. 

______________________________________________________________ 

(ii)     State how, and explain why, the first ionisation energy of aluminium does not follow 
this general trend.  

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(4) 

(c)     Give the equation, including state symbols, for the process which represents the second 
ionisation energy of aluminium. 

___________________________________________________________________ 

(1) 

(d)     State and explain the trend in the melting points of the Period 3 metals Na, Mg and Al. 

Trend  _____________________________________________________________ 

Explanation _________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 9 marks) 
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Q11. 
(a)     (i)      Describe the bonding in a metal. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(ii)     Explain why magnesium has a higher melting point than sodium. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(4) 

(b)     Why do diamond and graphite both have high melting points? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(c)     Why is graphite a good conductor of electricity? 

___________________________________________________________________ 

(1) 

(d)     Why is graphite soft? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 10 marks) 

Q12. 
Which one of the following does not contain any delocalised electrons? 

A       poly(propene) 

B       benzene 

C       graphite 

D       sodium 

(Total 1 mark) 
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Mark Scheme 

Q6. 
(a)     (i)      Increases 

1 

(ii)     Decreases 
1 

(iii)    Increases 
1 

(b)     Calcium has a higher melting point than strontium, because 

CE = 0 for reference to molecules or intermolecular forces or 
covalent bonds 

Correct reference to size of cations/proximity of electrons 

M1   (For Ca) delocalised electron(s) closer to cations / positive ions / nucleus 

Ignore “Van der Waals forces (between atoms)” but penalise if 
between “molecules” 

       OR  cations / positive ions / atoms are smaller 

       OR  cation / positive ion / atom or it has fewer (electron) shells / levels 

Ignore general Group 2 statements 

Answers must be specific 

Relative strength of metallic bonding 

M2   (For Ca) has stronger attraction between the cations / positive ions / nucleus 
and the delocalised electron(s) 

Penalise M1 if Ca or Sr is said to have more or less delocalised 
electrons 

     OR 

     stronger metallic bonding 

     (assume argument refers to Ca but accept converse argument for Sr) 

Ignore reference to shielding 
2 

(c)     (i)     Sulfuric acid / it contains sulfate ions / SO4
2– 

OR 

Do not penalise an additional but incorrect formula for sulfate ion. 

Sulfuric acid would form a (white) precipitate 

If only the formula of the sulfate ion is given, it must be correct 
1 

(ii)     Ba2+ + SO4
2–  BaSO4 ONLY 

Ignore state symbols 
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No multiples 
1 

[7] 

Q7. 
(a)     (i)      Metallic 

Allow body centred cubic 
1 

(ii)      

  

One mark for regular arrangement of particles. Can have a space 
between them 

Do not allow hexagonal arrangement 
1 

OR 

  

Na+ Na+ Na+ 

Na+ Na+ Na+ 

One mark for + in each 

Ignore electrons 

If it looks like ionic bonding then CE = 0/2 
1 

(b)     (i)      Ionic 

CE = 0 for (b)(i) and (b)(ii) if not ionic 
1 

(ii)     Strong (electrostatic) attraction 

Any mention of IMF or molecules / metallic / covalent in (b)(ii) then 
CE 0/2 

1 

Between oppositely charged ions / particles 

Or + and – ions 
1 

(c)     Iodide / I– bigger (ion) (so less attraction to the Na+ ion) 

Need comparison 

Do not allow iodine is a bigger atom 

Ignore I- has one more c– shell 

CE = 0 if IMF / covalent / metallic mentioned 
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1 

[7] 

Q8. 
(a)     Antacid 

OR 

to neutralise acidity 

OR 

eases indigestion 

Credit suitable reference to indigestion or to laxative or to relief of 
constipation 

1 

(b)     M1 Decrease in T decreases the energy of the particles/ions/H+/molecules 

M2 (also scores M1) Decrease in the number of/less particles/ions/ 
H+/molecules with E ≥ EAct or E ≥ minimum energy to react 

In M1 and M2, credit “atoms” but ignore “calcium carbonate”, 
ignore “calcium”, ignore any ion formula except H+ 

M3 Few(er)/Less effective/productive/successful collisions 

QoL 
3 

(c)     (i)      Strontium has a higher melting point than barium, because 

Correct reference to size of cations/proximity of electrons 
M1 (For Sr) delocalised electrons closer to cations/positive 
ions/atoms/nucleus 

OR 

cations/positive ions/atoms are smaller 

OR 

cation/positive ion/atom or it has fewer (electron) shells/levels 

Ignore general Group 2 statements 

Penalise M1 if Sr or Ba is said to have more or less delocalised 
electrons 

Ignore reference to shielding 

CE = 0 for reference to molecules or intermolecular forces or 
covalent bonds 

Relative strength of metallic bonding 
M2 (Sr) has stronger attraction between the cations/positive ions/ 
atoms/nucleus and the delocalised electrons 

OR 
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stronger metallic bonding 
(assume argument refers to Sr but accept converse argument for Ba) 2 

Ignore “Van der Waals forces (between atoms)” but penalise if 
“between molecules” 

(ii)     Sr + 2H2O → Sr(OH)2 + H2 

Or multiples 
1 

(d)     2Mg + TiCl4 → 2MgCl2 + Ti 

Or multiples 
1 

[9] 

Q9. 
(a)     (i)      Average/mean mass of 1 atom (of an element); 

Average mass of 1 atom × 12. 
1 

         Mass 1/12 atom of 12C; 

Mass 1 atom of 12C. 
QWC. 

1 

(ii)     Other isotope = 46.0%; 
1 

         107.9 = ; 

M2 whole expression. 
1 

         108.8; 

Answer 108.8 (3 marks). 
Answer min 1 d.p.. 

1 

Same electronic configuration/ same number of electrons (in 
outer shell)/ both have 47 electrons; 

Ignore protons and neutrons unless incorrect. 
Not just electrons determine chemical properties. 

1 

(b)     Ionisation; 
1 

          high energy electrons fired at sample; 

Allow electron gun /blasted with electrons. 
1 

          Acceleration; 
1 

          With electric field/accelerating potential/potential difference; 
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Allow by negative plate. 
1 

          Deflection; 
1 

          With electromagnet/ magnet/ magnetic field; 

M2 dependent on M1. 
M4 dependent on M3. 
M6 dependent on M5. 

1 

(c)     (Silver) metallic (bonding); 

Vdw/molecules CE=0. 
1 

          Regular arrangement of same sized particles; 
1 

          + charge in each ion; 

Ignore multiple positive charges. 
Candidates do not need to show delocalised electrons. 

1 

(d)     Ionic (bonds); 
1 

          Minimum 4 ions shown in 2D square arrangement placed Correctly; 

Do not allow multiple charges on ions. 
1 

          Further 3 ions shown correctly in a cubic lattice; 
1 

          Strong (electrostatic) forces/bonds; 

If vdw/molecules/covalent mentioned CE = 0 for M4 and M5. 
1 

          Between + and – ions; 

Accept between oppositely charged ions. 
1 

[20] 

Q10. 
(a)     2Al + 3CuCl2  →  2AlCl3 + 3Cu; 

(accept multiples/fractions) 

OR 

2Al+ 3Cu2+ → 2Al3+ + 3Cu; 
1 

(b)     (i)      increases; 
1 

(ii)     lower than expected / lower than Mg / 
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1 

less energy needed to ionise; e– removed from (3)p sub-level; 
1 

(‘e– removed’ may be implied) 

of higher energy / further away from nucleus / shielded by 3s e–s; 
1 

(c)     Al+(g) → Al2+(g) + e–; 
1 

(d)     trend:  increases; 
1 

more protons / higher charge on cation / more delocalised e– / smaller 
atomic/ionic radius; 
stronger attraction between (cat)ions and delocalised/free/mobile e– 

1 

OR 

stronger metallic bonding; 
1 

[9] 

Q11. 
(a)     (i)      positive ions (1) 

(attract) delocalised electrons (1) (or sea of or free or mobile) (1) 

Confusion with ‑ve ions 
or ionic lattice C.E. = 0 

(ii)     more protons (1) (or Mg2+ more charge than Na+) 
attracts delocalised (or bonding) electrons more strongly (1) 
Delocalised: can be brought forward from (a) (i) 

OR more delocalised electrons (1) 
Attacks positive ions more (1) 
Metallic bonding is stronger scores one mark, only given if 
no other marks awarded 

4 

(b)     macromolecular (1) (or giant molecule etc) 
covalent (1) 
strong covalent bonds (1) 

or bonds require much energy to break 
3 

(c)     delocalised (OR free or sea of or mobile) electrons (1) 
1 

(d)     Planes (1) 
weak (bonds) forces between planes (1) 

2 

or v.dw forces between planes 

[10] 
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Q12. 
A 

[1] 

 


