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1. C
[1]

   

2. D
[1]

   

3. A
[1]

   

4. (i) calcium ionic charge is twice/greater than the potassium ionic charge /
calcium has more delocalized electrons than potassium;

greater attraction of delocalized electrons and Ca2+ / less attraction

between the delocalized electrons and K+; 2

Do not accept calcium ion has a 2+ without comparison to K+.

   

(ii) Na2O ionic/(stronger electrostatic) attractions between Na+ and O2–;
SO3 has (weak) intermolecular/van der Waals’/London/dispersion/
dipole-dipole attractions;
intermolecular/van der Waals’/London/dispersion/dipole-dipole forces
are weaker/more easily broken than (strong) ionic bonds / ionic bonds
are stronger/harder to break than intermolecular bond/van der
Waals’/London/dispersion/dipole-dipole forces; 3

[5]
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5.   Award   [2 max]   for three of the following features:

   Bonding

   Graphite   and   C60 fullerene:   covalent bonds   and   van der Waals’/London/
dispersion forces;
Diamond:   covalent bonds (and van der Waals’/London/dispersion forces);

   Delocalized electrons

   Graphite   and   C60 fullerene:   delocalized electrons;
Diamond:   no delocalized electrons;

   Structure

   Diamond:   network/giant structure / macromolecular / three-dimensional
structure   and   Graphite:   layered structure / two-dimensional
structure / planar;
C60 fullerene:   consists of molecules / spheres made of atoms arranged in
hexagons/pentagons;

   Bond angles

   Graphite:   120°   and   Diamond:   109°;
C60 fullerene:   bond angles between 109–120°;

Allow Graphite: sp2   and   Diamond: sp3.

Allow C60 fullerene: sp2   and   sp3.

   Number of atoms each carbon is bonded to

   Graphite   and   C60 fullerene:   each C atom attached to 3 others;
Diamond:   each C atom attached to 4 atoms / tetrahedral
arrangement of C (atoms); 6 max

[6]

   

6.   
   

;

linear   and   180°; 2
Accept crosses, lines or dots as electron pairs.

[2]

   

7. network/giant structure / macromolecular;
each Si atom bonded covalently to 4 oxygen atoms   and   each O
atom bonded covalently to 2 Si atoms / single covalent bonds; 2
Award   [1 max]   for answers such as network-covalent, giant-covalent or
macromolecular-covalent.
Both M1 and M2 can be scored by a suitable diagram.

[2]
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8. triple (covalent) bond;
one electron pair donated by oxygen to carbon atom / dative (covalent)/
coordinate (covalent) bond; 2
Award   [1 max]   for representation of C≡O.
Award   [2]   if CO shown with dative covalent bond.

[2]

   

9. A
[1]

   

10. (a) vapour pressure ethoxyethane (81 × 103 Pa) > vapour pressure

benzene (16 × 103 Pa) > vapour pressure water (4 × 103 Pa);
If three correct vapour pressure values related to each substance
are stated alone award M1.

Allow range of 80–85 × 103 Pa, 14–18 × 103 Pa and 3–7 × 103 Pa.
Do not award mark for comparisons of just two substances.

 water has hydrogen bonding;
benzene has van der Waals’/London/dispersion forces;
ethoxyethane has dipole–dipole forces (and van der Waals’/London/
dispersion) but they are weaker than benzene; 4

   

(b) 81 °C; 1
Allow 80–82   °C.

[5]

   

11. B
[1]

   

12. C
[1]

   

13. B
[1]

   

14. D
[1]
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15. (i)

   
Accept any combination of dots/crosses and lines to represent
electron pairs.

 (trigonal/triangular) pyramid;
Allow 3D representation using wedges and dotted bonds of
trigonal pyramidal molecule.
107°; 3

   Accept any angle between 105º and 108.5º.
No ECF for shape based on incorrect Lewis structure.

   

(ii)

   
Charge needed for mark.

 tetrahedral;
Allow a 3D representation using wedges and dotted bonds
of tetrahedral molecule.

 109.5°/109°/109° 28'; 3
No ECF for shape based on incorrect Lewis structure.

[5]

   

16. A
[1]

   

17. D
[1]

   

18. B
[1]

   

19. A
[1]
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20. D
[1]

   

21. A
[1]

   

22. (i) (CO2) linear;
 180°; 2

   

(ii) (CO3
2–) trigonal planar/triangular planar;

 120°; 2

   

(iii) (BF4
–) tetrahedral;

 109.5° / 109° / 109° 28’; 2
[6]

   

23. mixing/combining/merging of (atomic) orbitals to form new orbitals (for bonding);
Allow molecular or hybrid instead of new.
Do not allow answers such as changing shape/symmetries of atomic orbitals.

   Carbon dioxide: sp;

Diamond: sp3;

Graphite: sp2;

Carbonate ion: sp2; 5
[5]

   

24. A
[1]

   

25. B
[1]

   
26. (a) (i) (bond formed by) sideways overlap;

(of) p orbitals;
Marks awarded either from sketch or from explanation. 2

   

(ii) C(l) is sp3   and   C(2) is sp2; 1
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(b)

   
cis but-2-ene/Z-but-2-ene; 2

   

(c)

  1
[6]
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