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Ionic Bonding

Q1 0620/41/M/J/21/Q3(b) Ionic Bonding



SECTION A - IONIC BONDING

Q3 0620/43/M/J/21/Q3(b)
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Ionic Bonding



SECTION A - IONIC BONDING
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Ionic Bonding



SECTION A - IONIC BONDING
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Ionic Bonding

Ionic Bonding



SECTION A - IONIC BONDING
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Ionic Bonding



SECTION A - IONIC BONDING
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Ionic Bonding



SECTION A - IONIC BONDING

Q9 0620/41/O/N/22/Q2(b)(i)-(ii)
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Ionic Bonding



SECTION A - IONIC BONDING
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Ionic Bonding



SECTION A - IONIC BONDING
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Ionic Bonding



SECTION A - IONIC BONDING

Q12

Q13 0620/41/M/J/23/Q3(c)(i)

0620/41/M/J/23/Q3(a)(i)-(ii)
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Ionic Bonding

Ionic Bonding



SECTION A - IONIC BONDING

Q14 0620/43/M/J/23/Q3(a)(i)-(iii)
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Ionic Bonding



SECTION A - IONIC BONDING

Q15

Q16

0620/42/F/M/24/Q2(f)

0620/42/M/J/24/Q5(b)(i)-(iii)
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Ionic Bonding

Ionic Bonding



SECTION A - IONIC BONDING

Q17 0620/41/O/N/24/Q4(b)
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Ionic Bonding



SECTION A - IONIC BONDING

Q18 0620/42/O/N/24/Q2(f)
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Ionic Bonding



SECTION A - IONIC BONDING

Q19 0620/43/O/N/24/Q3(d)(ii)
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Ionic Bonding



SECTION A - IONIC BONDING

Q20 0620/42/F/M/25/Q2(a)-(b)
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Ionic Bonding



SECTION A - IONIC BONDING

Q21

Q22 0620/42/M/J/25/Q5(c)

0620/42/F/M/25/Q2(c)(i)
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Ionic Bonding

Ionic Bonding



SECTION A - IONIC BONDING

Q23 0620/43/O/N/25/Q2(b)(ii)
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Ionic Bonding



SECTION B - COVALENT BONDING

Q24

Q25

0620/41/M/J/21/Q3(e)

0620/42/M/J/21/Q5(b)(iii)
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Covalent Bonding

Covalent Bonding



SECTION B - COVALENT BONDING

Q26

Q27

0620/43/M/J/21/Q3(e)

0620/42/O/N/21/Q4(e)
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Covalent Bonding

Covalent Bonding



SECTION B - COVALENT BONDING

Q28

Q29 0620/42/F/M/22/Q2(c)

0620/43/O/N/21/Q3(f)(i)
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Covalent Bonding

Covalent Bonding



SECTION B - COVALENT BONDING

Q30

Q31 0620/42/M/J/22/Q4(c)

0620/41/M/J/22/Q4(b)(i)
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Covalent Bonding

Covalent Bonding



SECTION B - COVALENT BONDING

Q32

Q33 0620/43/M/J/22/Q3(d)

0620/43/M/J/22/Q3(a)(i)-(iii)
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Covalent Bonding

Covalent Bonding



SECTION B - COVALENT BONDING

Q34

Q35 0620/42/F/M/23/Q1(h)

0620/43/O/N/22/Q4(b)
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Covalent Bonding

Covalent Bonding



SECTION B - COVALENT BONDING

Q36 0620/41/M/J/23/Q3(b),Q3(c)(ii)
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Covalent Bonding



SECTION B - COVALENT BONDING

Q37 0620/42/M/J/23/Q4(f)(i)
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Covalent Bonding



SECTION B - COVALENT BONDING

Q38 0620/43/M/J/23/Q3(b),Q3(c)(i)
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Covalent Bonding



SECTION B - COVALENT BONDING

Q39 0620/43/O/N/23/Q3(a)(iii)
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Covalent Bonding



SECTION B - COVALENT BONDING

Q40

Q41

0620/42/F/M/24/Q2(d)(i)

0620/41/M/J/24/Q3(b)(ii),Q3(b)(iv)
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Covalent Bonding

Covalent Bonding



SECTION B - COVALENT BONDING

Q42 0620/43/M/J/24/Q3(a)(ii)
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Covalent Bonding



SECTION B - COVALENT BONDING

Q43 0620/41/O/N/24/Q4(c)
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Covalent Bonding



SECTION B - COVALENT BONDING

Q44 0620/42/O/N/24/Q3(a),Q3(c)
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Covalent Bonding



SECTION B - COVALENT BONDING

Q45 0620/43/O/N/24/Q3(d)(i)
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Covalent Bonding



SECTION B - COVALENT BONDING

Q46

Q47 0620/41/M/J/25/Q4(a)

0620/42/F/M/25/Q4(g)

IGCSE Chemistry - Chemical Bonding Theory | ChemBridge | Page 35

Covalent Bonding

Covalent Bonding



SECTION B - COVALENT BONDING

Q48 0620/42/M/J/25/Q2(a)-Q2(b)(iv)

IGCSE Chemistry - Chemical Bonding Theory | ChemBridge | Page 36

Covalent Bonding



SECTION B - COVALENT BONDING

Q49 0620/43/O/N/25/Q4(c)
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Covalent Bonding



SECTION C - METALLIC BONDING

Q50

Q51

0620/42/O/N/21/Q5(a)

0620/41/M/J/22/Q3(a)(i)-(ii)
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Metallic Bonding

Metallic Bonding



SECTION C - METALLIC BONDING

Q52

Q53

0620/43/M/J/22/Q5(a)

0620/42/F/M/23/Q2(a)
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Metallic Bonding

Metallic Bonding



SECTION C - METALLIC BONDING

Q54 0620/43/O/N/23/Q5(a)(i)-(ii)
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Metallic Bonding



SECTION C - METALLIC BONDING

Q55

Q56

0620/43/O/N/23/Q5(c)

0620/41/M/J/25/Q3(a)(i)-(ii)
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Metallic Bonding

Metallic Bonding



SECTION C - METALLIC BONDING

Q57

Q58 0620/41/O/N/25/Q2(b)

0620/43/M/J/25/Q3(a)(i)-(iii)
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Metallic Bonding

Metallic Bonding



SECTION D - GIANT COVALENT STRUCTURES

Q59

Q60

Q61

0620/41/O/N/21/Q3(f)

0620/42/F/M/22/Q1(d)

0620/43/O/N/21/Q4(b)
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Giant Covalent Structures

Giant Covalent Structures

Giant Covalent Structures



SECTION D - GIANT COVALENT STRUCTURES

Q62 0620/42/O/N/22/Q1(a)-(e)
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Giant Covalent Structures



SECTION D - GIANT COVALENT STRUCTURES

Q63

Q64

0620/42/M/J/23/Q1(b)

0620/43/M/J/23/Q3(c)(ii)
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Giant Covalent Structures

Giant Covalent Structures



SECTION D - GIANT COVALENT STRUCTURES

Q65

Q66 0620/43/O/N/24/Q1(g)-(h)

0620/43/M/J/24/Q3(a)(i),Q3(a)(iv)
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Giant Covalent Structures

Giant Covalent Structures



SECTION D - GIANT COVALENT STRUCTURES

Q67 0620/42/M/J/25/Q2(c)(i)-(iii)

IGCSE Chemistry - Chemical Bonding Theory | ChemBridge | Page 47

Giant Covalent Structures



SECTION D - GIANT COVALENT STRUCTURES

Q68 0620/43/M/J/25/Q1(a),Q1(d)
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Giant Covalent Structures



SECTION D - GIANT COVALENT STRUCTURES

Q69 0620/43/O/N/25/Q2(b)(i)
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Giant Covalent Structures



MARKING SCHEME

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

0620/41/M/J/21/Q3(b)

0620/43/M/J/21/Q3(b)

0620/42/F/M/22/Q2(b)

0620/43/O/N/21/Q3(f)(ii)

0620/42/M/J/21/Q5(a)(ii)

0620/42/F/M/22/Q4(d)(ii)

0620/42/M/J/22/Q4(d)-(e)

0620/41/M/J/22/Q3(b)(i)-(ii)

0620/41/O/N/22/Q2(b)(i)-(ii)
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Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

mobile ions 1

ionic 1
ions move / ions are mobile / ions flow

Na outer shell with 8 crosses (1)
F outer shell with 7 dots and 1 cross (1)
Na+ and F− (1)

K outer shell with 8 crosses (1)
Cl outer shell with 7 dots and 1 cross (1) + and – (1)

M1 bonds between ions or ionic bonds in lead(II) oxide (1)
M2 attraction between molecules in carbon dioxide (1)

new octet of 8 electrons consisting of 5 crosses and 3 dots in second shell (1) charge of 3– (1)
2

two crosses in first shell of Li 7 dots and 1 cross in third shell of Cl ‘+’ charge on Li on correct
answer line and ‘–‘ charge on Cl ion on correct answer line
ionic bonds in LiCl attraction between molecules in NCl3 weaker attraction (between particles) in
NCl3 ORA

any two (one from each bullet point)
physical constants: high boiling point / melting point
conductivity: conduct electricity when aqueous / conduct electricity when molten
solubility: soluble in water
M1 eight dots in third shell of both K (1)
M2 six crosses and two dots in third shell of S (1)
M3 ‘+’ charge on each K on correct answer line and ‘2–‘ charge on S ion on correct answer line (1)

eight crosses in second shell of Mg 7 dots and 1 cross in third shell of both Cl 2+ charge on Mg and
– charge on both Cl ions on correct answer line



MARKING SCHEME

Q10

Q11

Q12

Q13

Q14

Q15

Q16

Q17

0620/42/F/M/24/Q2(f)

0620/42/F/M/23/Q2(d)

0620/41/O/N/24/Q4(b)

0620/41/M/J/23/Q3(c)(i)

0620/42/O/N/22/Q2(b)(iv)

0620/41/M/J/23/Q3(a)(i)-(ii)

0620/43/M/J/23/Q3(a)(i)-(iii)

0620/42/M/J/24/Q5(b)(i)-(iii)
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Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

M1 positive ions and negative ions (1)
M2 strong attraction / strong bonds (1)

M1 Na with 2,8 all crosses(1)
M2 O with 2,8 outer shell with 6 dots and 2 crosses(1)
M3 + AND 2■(1)
Na2O 1

M1 eight crosses in second shell of Mg M2 six dots and two crosses in second shell of O M3 ‘2+’
charge on Mg ion on correct answer line AND ‘2–’ charge on O ion on correct answer line

M1 8 crosses in third shell of Ca M2 7 dots and 1 cross in third shell of both Cl M3 ‘2+’ charge on
Ca on correct answer line AND ‘–‘ charge on both Cl ions on correct answer line

M1 eight crosses in second shell of Mg M2 6 dots and 2 cross in third shell of S M3 ‘2+’ charge on
Mg on correct answer line and ‘2–’ charge on S on correct answer line
ionic bonds are strong 1
mobile ions 1

M1 eight dots in third shell of both K (1)
M2 six crosses and two dots in second shell of O (1)
M3 ‘+’ charge on each K on correct answer line and ‘2–‘ charge on O ion on correct answer line (1)

M1 eight crosses in second shell of both Na (1)
M2 six dots and two crosses in second shell of O (1)
M3 ‘+’ charge on each Na ion on correct answer line and ‘2–‘ charge on O ion on correct answer line
(1)

M1 eight crosses in second shell of Mg M2 7 dots and 1 cross in second shell of F M3 ‘2+’ charge on
Mg ion on correct answer line and ‘–‘ charge on F ion on correct answer line
MgF2 1
melting 1



MARKING SCHEME

Q18

Q19

Q20

Q21

Q22

Q23

Q24

Q25

Q26

Q27

0620/42/O/N/24/Q2(f)

0620/42/M/J/25/Q5(c)

0620/41/M/J/21/Q3(e)

0620/43/M/J/21/Q3(e)

0620/42/O/N/21/Q4(e)

0620/42/F/M/25/Q2(c)(i)

0620/43/O/N/24/Q3(d)(ii)

0620/43/O/N/25/Q2(b)(ii)

0620/42/M/J/21/Q5(b)(iii)

0620/42/F/M/25/Q2(a)-(b)
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Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

N with 1 bonding pair with each F (1)
2 non-bonding dots for N (1)
6 non-bonding crosses for F (1)

M1 3 correctly positioned positive ions next to given negative M2 all ions correct

one shared pair of electrons and 6 non-bonding electrons on each fluorine atom 1

one shared pair of electrons and 6 non-bonding electrons on each chlorine atom 1

Substance E
it has a high melting point and conducts electricity when molten but not when solid. (Accept the
substance identified by the table data.)

M1 attraction between molecules or intermolecular forces in tin(IV) chloride M2 tin(II) oxide has a
giant ionic structure M3 weaker attraction (between particles) in tin(IV) chloride ORA

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

M1 (strong) (electrostatic) attraction between ions M2 ions have opposite charges
M1 8 dots in third shell of each K M2 6 crosses and 2 dots in third shell of S M3 ‘+’ charge on each
K ion on correct answer line and ‘2–‘ charge on S ion on correct answer line

M1 eight crosses in second shell of Al M2 seven dots and one cross in second shell of each F M3 ‘3+’
charge on Al ion on correct answer line AND ‘–‘ charge on each F ion on correct answer line

M1 all single bonding dot and cross pairs correct M2 double C=O bond dot and cross pairs are correct
M3 complete diagram is correct



MARKING SCHEME

Q28

Q29

Q30

Q31

Q32

Q33

Q34

Q35

Q36

0620/42/M/J/22/Q4(c)

0620/42/F/M/22/Q2(c)

0620/43/M/J/22/Q3(d)

0620/42/F/M/23/Q1(h)

0620/43/O/N/22/Q4(b)

0620/43/O/N/21/Q3(f)(i)

0620/41/M/J/22/Q4(b)(i)

0620/43/M/J/22/Q3(a)(i)-(iii)

0620/41/M/J/23/Q3(b),Q3(c)(ii)
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Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

covalent 1
weak force(s) of attraction between molecules 1
no ions OR no mobile electrons 1

M1 both bonds with 2 dots and 2 crosses(1)
M2 2 lone pairs (all dots or all crosses) on both oxygen atoms completing all 3 octets(1)
intermolecular forces 1

2 bonding pairs as one dot and cross each (1)
2 lone pairs on S (and no additional electrons on Hs) to complete the outer shell on S and both Hs
(1)

all 4 NH dot and cross bonds (1) single bonding pair between N’s and two non-bonding electrons on
each N and no non-bonding e on H and nitrogen octet complete (1)

M1 two double bonds (1)
M2 two pairs of non-bonding electrons on each oxygen and no non-bonding electrons on carbon (1)

N with 1 dot-cross bonding pair with each Cl 2 non-bonding dots for N 6 non-bonding crosses for Cl

M1 3 dot and cross bonding pairs (1)
M2 All lone pairs correct. All octets should be complete AND dots and crosses should be different on
P and all Cl (1)

M1 two dot-and-cross double bonds M2 two pairs of non-bonding electrons on O and zero non-bonding
electrons on C

C atom double bonded to 2 O atoms 4 non-bonding e- on each O and no non-bonding e– on C and both
octets complete 2



MARKING SCHEME

Q37

Q38

Q39

Q40

Q41

Q42

Q43

Q44

Q45

0620/41/O/N/24/Q4(c)

0620/42/M/J/23/Q4(f)(i)

0620/42/F/M/24/Q2(d)(i)

0620/43/O/N/24/Q3(d)(i)

0620/43/M/J/24/Q3(a)(ii)

0620/43/O/N/23/Q3(a)(iii)

0620/42/O/N/24/Q3(a),Q3(c)

0620/43/M/J/23/Q3(b),Q3(c)(i)

0620/41/M/J/24/Q3(b)(ii),Q3(b)(iv)
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Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

M1 pair of electrons M2 electron(s) shared between two atoms

M1 two dot-cross pairs as a double bond M2 four non-bonding electrons on each O

M1 all single bonding dot and cross pairs correct M2 double C = O bond dot and cross pairs are
correct M3 complete diagram is correct

M1 double bond of two dots and two crosses M2 4 non-bonding electrons on each oxygen atom

M1 one shared dot and cross(1)
M2 6 non–bonding electrons (either) dots or crosses on each fluorine atom to complete both octets
(1)
M1 ionic bonds in NaF(1)
M2 attraction between molecules or intermolecular forces in F2(1)
M3 weaker attraction (between particles) in F2 ORA (1)

M1 four single bonds using one dot and one cross M2 three pairs of non-bonding electrons on each
chlorine and no non-bonding electrons on tin

M1 three single bonding pairs containing one dot and one cross (1)
M2 two dots or two crosses on N (and no additional electrons on Hs) to complete the outer shell on N
and all 3 Hs (1)

M1 attraction between molecules M2 attraction is weak
M1 S with one dot-cross bonding pair with each Cl M2 four non-bonding dots for S M3 six non-bonding
crosses for each Cl

M1 4 dot and cross single bonds M2 3 pairs of non-bonding e on each Cl and no non-bonding e on Si
molecule(s)
1



MARKING SCHEME

Q46

Q47

Q48

Q49

Q50

Q51

Q52

Q53

0620/41/M/J/25/Q4(a)

0620/43/M/J/22/Q5(a)

0620/42/F/M/23/Q2(a)

0620/42/F/M/25/Q4(g)

0620/43/O/N/25/Q4(c)

0620/42/O/N/21/Q5(a)

0620/41/M/J/22/Q3(a)(i)-(ii)

0620/42/M/J/25/Q2(a)-Q2(b)(iv)
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Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

metallic 1

N at the centre with three single N-Cl shared pairs
one lone pair on N
each Cl has three lone pairs. [3]

positive ions / cations (1) sea of electrons / mobile electrons / delocalised electrons (1)
attraction between positive ions and electrons (1)
electrons move / electrons mobile / electrons flow

(lattice of) positive ions (1) sea of / delocalised / mobile electrons (1) attraction between
positive ions and electrons (1)

metallic (1) (lattice of) positive ions (1) sea of / delocalised / mobile electrons (1) attraction
between positive ions and electrons (1)

M1 both single bonding dot and cross pairs correct M2 double C=O bond dot and cross pairs are
correct M3 Complete diagram is correct

M1 3 dots and 3 crosses shared M2 one non-bonding pair of 2 dots on one N atom and 2 crosses on the
other N atom to complete the octet on both

M1 pair of electrons M2 electron(s) shared between two atoms
M1 the oxidation number of chlorine / Cl M2 (oxidation number) is +1
M1 O with 1 dot-cross bonding pair with each Cl M2 4 non-bonding dots for O M3 6 non-bonding crosses
for each Cl
M1 (forces of) attraction between molecules are broken (during boiling)
M2 covalent bonds (between Cl and O atoms) are broken (during thermal decomposition)
M3 weak attraction between molecules and strong covalent bonds / bonding between atoms correctly
applied
M1 no ions M2 no mobile electrons



MARKING SCHEME

Q54

Q55

Q56

Q57

Q58

Q59

Q60

Q61

Q62

0620/41/O/N/21/Q3(f)

0620/42/F/M/22/Q1(d)

0620/43/O/N/23/Q5(c)

0620/41/O/N/25/Q2(b)

0620/43/O/N/21/Q4(b)

0620/42/O/N/22/Q1(a)-(e)

0620/41/M/J/25/Q3(a)(i)-(ii)

0620/43/O/N/23/Q5(a)(i)-(ii)

0620/43/M/J/25/Q3(a)(i)-(iii)
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Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

silicon 1

diamond and graphite 1

M1 inert (1)
M2 conducts electricity (1)

4 1
giant covalent 1
silicon dioxide 1
M1 layers M2 hexagon(al) (rings of carbon)
mobile electrons 1

M1 atoms have different sizes (1)
M2 layers cannot slide over or past each other (1)

(i) metallic bonding
(ii) positive zinc ions / cations and delocalised electrons
(iii) delocalised electrons. [4]

Refer to the corresponding official Cambridge mark scheme.

M1 positive ions / cations(1)
M2 sea of electrons / mobile electrons / delocalised electrons(1)
M3 attraction between positive ions and electrons(1)
electrons move / electrons mobile / electrons flow

M1 positive ions / cations (1)
M2 sea of electrons / mobile electrons / delocalised electrons (1)
M3 attraction between positive ions and electrons (1)
electrons move / electrons mobile / electrons flow 1



MARKING SCHEME

Q63
C 1

Q64

Q65

Q66

Q67

Q68

Q69

0620/42/M/J/23/Q1(b)

0620/43/O/N/25/Q2(b)(i)

0620/43/M/J/23/Q3(c)(ii)

0620/43/O/N/24/Q1(g)-(h)

0620/42/M/J/25/Q2(c)(i)-(iii)

0620/43/M/J/25/Q1(a),Q1(d)

0620/43/M/J/24/Q3(a)(i),Q3(a)(iv)
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Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

Marking Scheme

silicon(IV) oxide 1
graphite 1

(a) silicon(IV) oxide
(d) graphite. [2]

graphite 1
electrons 1
M1 5 correct Si atoms M2 4 correct O atoms

M1 covalent bonds M2 strong bonds and giant (covalent) structure

Substance F
very high melting and boiling points, and it does not conduct electricity. (Accept the substance
identified by the table data.)

mobile electrons 1
M1 graphite has a giant covalent structure M2 attraction between molecules in carbon monoxide M3
weaker attraction (between particles) in carbon monoxide ORA
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	MARKING SCHEME
	Q1
	0620/41/M/J/21/Q3(b)
	K outer shell with 8 crosses (1) Cl outer shell with 7 dots and 1 cross (1) + and – (1)


	Q2
	0620/42/M/J/21/Q5(a)(ii)
	new octet of 8 electrons consisting of 5 crosses and 3 dots in second shell (1) charge of 3– (1) 2


	Q3
	0620/43/M/J/21/Q3(b)
	Na outer shell with 8 crosses (1) F outer shell with 7 dots and 1 cross (1) Na+ and F− (1)


	Q4
	0620/43/O/N/21/Q3(f)(ii)
	M1 bonds between ions or ionic bonds in lead(II) oxide (1) M2 attraction between molecules in carbon dioxide (1)


	Q5
	0620/42/F/M/22/Q2(b)
	eight crosses in second shell of Mg 7 dots and 1 cross in third shell of both Cl 2+ charge on Mg and – charge on both Cl ions on correct answer line


	Q6
	0620/42/F/M/22/Q4(d)(ii)
	mobile ions 1


	Q7
	0620/41/M/J/22/Q3(b)(i)-(ii)
	ionic 1 ions move / ions are mobile / ions flow


	Q8
	0620/42/M/J/22/Q4(d)-(e)
	two crosses in first shell of Li 7 dots and 1 cross in third shell of Cl ‘+’ charge on Li on correct answer line and ‘–‘ charge on Cl ion on correct answer line ionic bonds in LiCl attraction between molecules in NCl3 weaker attraction (between particles) in NCl3 ORA


	Q9
	0620/41/O/N/22/Q2(b)(i)-(ii)
	any two (one from each bullet point) physical constants: high boiling point / melting point conductivity: conduct electricity when aqueous / conduct electricity when molten solubility: soluble in water M1 eight dots in third shell of both K (1) M2 six crosses and two dots in third shell of S (1) M3 ‘+’ charge on each K on correct answer line and ‘2–‘ charge on S ion on correct answer line (1)


	MARKING SCHEME
	Q10
	0620/42/O/N/22/Q2(b)(iv)
	M1 eight crosses in second shell of both Na (1) M2 six dots and two crosses in second shell of O (1) M3 ‘+’ charge on each Na ion on correct answer line and ‘2–‘ charge on O ion on correct answer line (1)


	Q11
	0620/42/F/M/23/Q2(d)
	M1 eight dots in third shell of both K (1) M2 six crosses and two dots in second shell of O (1) M3 ‘+’ charge on each K on correct answer line and ‘2–‘ charge on O ion on correct answer line (1)


	Q12
	0620/41/M/J/23/Q3(a)(i)-(ii)
	M1 Na with 2,8 all crosses(1) M2 O with 2,8 outer shell with 6 dots and 2 crosses(1) M3 + AND 2■(1) Na2O 1


	Q13
	0620/41/M/J/23/Q3(c)(i)
	M1 positive ions and negative ions (1) M2 strong attraction / strong bonds (1)


	Q14
	0620/43/M/J/23/Q3(a)(i)-(iii)
	M1 eight crosses in second shell of Mg M2 7 dots and 1 cross in second shell of F M3 ‘2+’ charge on Mg ion on correct answer line and ‘–‘ charge on F ion on correct answer line MgF2 1 melting 1


	Q15
	0620/42/F/M/24/Q2(f)
	M1 8 crosses in third shell of Ca M2 7 dots and 1 cross in third shell of both Cl M3 ‘2+’ charge on Ca on correct answer line AND ‘–‘ charge on both Cl ions on correct answer line


	Q16
	0620/42/M/J/24/Q5(b)(i)-(iii)
	M1 eight crosses in second shell of Mg M2 6 dots and 2 cross in third shell of S M3 ‘2+’ charge on Mg on correct answer line and ‘2–’ charge on S on correct answer line ionic bonds are strong 1 mobile ions 1


	Q17
	0620/41/O/N/24/Q4(b)
	M1 eight crosses in second shell of Mg M2 six dots and two crosses in second shell of O M3 ‘2+’ charge on Mg ion on correct answer line AND ‘2–’ charge on O ion on correct answer line


	MARKING SCHEME
	Q18
	0620/42/O/N/24/Q2(f)
	M1 eight crosses in second shell of Al M2 seven dots and one cross in second shell of each F M3 ‘3+’ charge on Al ion on correct answer line AND ‘–‘ charge on each F ion on correct answer line


	Q19
	0620/43/O/N/24/Q3(d)(ii)
	M1 attraction between molecules or intermolecular forces in tin(IV) chloride M2 tin(II) oxide has a giant ionic structure M3 weaker attraction (between particles) in tin(IV) chloride ORA


	Q20
	0620/42/F/M/25/Q2(a)-(b)
	M1 (strong) (electrostatic) attraction between ions M2 ions have opposite charges M1 8 dots in third shell of each K M2 6 crosses and 2 dots in third shell of S M3 ‘+’ charge on each K ion on correct answer line and ‘2–‘ charge on S ion on correct answer line


	Q21
	0620/42/F/M/25/Q2(c)(i)
	M1 3 correctly positioned positive ions next to given negative M2 all ions correct


	Q22
	0620/42/M/J/25/Q5(c)
	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


	Q23
	0620/43/O/N/25/Q2(b)(ii)
	Substance E it has a high melting point and conducts electricity when molten but not when solid. (Accept the substance identified by the table data.)


	Q24
	0620/41/M/J/21/Q3(e)
	one shared pair of electrons and 6 non-bonding electrons on each chlorine atom 1


	Q25
	0620/42/M/J/21/Q5(b)(iii)
	N with 1 bonding pair with each F (1) 2 non-bonding dots for N (1) 6 non-bonding crosses for F (1)


	Q26
	0620/43/M/J/21/Q3(e)
	one shared pair of electrons and 6 non-bonding electrons on each fluorine atom 1


	Q27
	0620/42/O/N/21/Q4(e)
	M1 all single bonding dot and cross pairs correct M2 double C=O bond dot and cross pairs are correct M3 complete diagram is correct


	MARKING SCHEME
	Q28
	0620/43/O/N/21/Q3(f)(i)
	M1 two double bonds (1) M2 two pairs of non-bonding electrons on each oxygen and no non-bonding electrons on carbon (1)


	Q29
	0620/42/F/M/22/Q2(c)
	C atom double bonded to 2 O atoms 4 non-bonding e- on each O and no non-bonding e– on C and both octets complete 2


	Q30
	0620/41/M/J/22/Q4(b)(i)
	2 bonding pairs as one dot and cross each (1) 2 lone pairs on S (and no additional electrons on Hs) to complete the outer shell on S and both Hs (1)


	Q31
	0620/42/M/J/22/Q4(c)
	N with 1 dot-cross bonding pair with each Cl 2 non-bonding dots for N 6 non-bonding crosses for Cl


	Q32
	0620/43/M/J/22/Q3(a)(i)-(iii)
	covalent 1 weak force(s) of attraction between molecules 1 no ions OR no mobile electrons 1


	Q33
	0620/43/M/J/22/Q3(d)
	all 4 NH dot and cross bonds (1) single bonding pair between N’s and two non-bonding electrons on each N and no non-bonding e on H and nitrogen octet complete (1)


	Q34
	0620/43/O/N/22/Q4(b)
	M1 3 dot and cross bonding pairs (1) M2 All lone pairs correct. All octets should be complete AND dots and crosses should be different on P and all Cl (1)


	Q35
	0620/42/F/M/23/Q1(h)
	M1 two dot-and-cross double bonds M2 two pairs of non-bonding electrons on O and zero non-bonding electrons on C


	Q36
	0620/41/M/J/23/Q3(b),Q3(c)(ii)
	M1 both bonds with 2 dots and 2 crosses(1) M2 2 lone pairs (all dots or all crosses) on both oxygen atoms completing all 3 octets(1) intermolecular forces 1


	MARKING SCHEME
	Q37
	0620/42/M/J/23/Q4(f)(i)
	M1 all single bonding dot and cross pairs correct M2 double C = O bond dot and cross pairs are correct M3 complete diagram is correct


	Q38
	0620/43/M/J/23/Q3(b),Q3(c)(i)
	M1 4 dot and cross single bonds M2 3 pairs of non-bonding e on each Cl and no non-bonding e on Si molecule(s) 1


	Q39
	0620/43/O/N/23/Q3(a)(iii)
	M1 three single bonding pairs containing one dot and one cross (1) M2 two dots or two crosses on N (and no additional electrons on Hs) to complete the outer shell on N and all 3 Hs (1)


	Q40
	0620/42/F/M/24/Q2(d)(i)
	M1 pair of electrons M2 electron(s) shared between two atoms


	Q41
	0620/41/M/J/24/Q3(b)(ii),Q3(b)(iv)
	M1 one shared dot and cross(1) M2 6 non–bonding electrons (either) dots or crosses on each fluorine atom to complete both octets (1) M1 ionic bonds in NaF(1) M2 attraction between molecules or intermolecular forces in F2(1) M3 weaker attraction (between particles) in F2 ORA (1)


	Q42
	0620/43/M/J/24/Q3(a)(ii)
	M1 double bond of two dots and two crosses M2 4 non-bonding electrons on each oxygen atom


	Q43
	0620/41/O/N/24/Q4(c)
	M1 two dot-cross pairs as a double bond M2 four non-bonding electrons on each O


	Q44
	0620/42/O/N/24/Q3(a),Q3(c)
	M1 attraction between molecules M2 attraction is weak M1 S with one dot-cross bonding pair with each Cl M2 four non-bonding dots for S M3 six non-bonding crosses for each Cl


	Q45
	0620/43/O/N/24/Q3(d)(i)
	M1 four single bonds using one dot and one cross M2 three pairs of non-bonding electrons on each chlorine and no non-bonding electrons on tin


	MARKING SCHEME
	Q46
	0620/42/F/M/25/Q4(g)
	M1 both single bonding dot and cross pairs correct M2 double C=O bond dot and cross pairs are correct M3 Complete diagram is correct


	Q47
	0620/41/M/J/25/Q4(a)
	M1 3 dots and 3 crosses shared M2 one non-bonding pair of 2 dots on one N atom and 2 crosses on the other N atom to complete the octet on both


	Q48
	0620/42/M/J/25/Q2(a)-Q2(b)(iv)
	M1 pair of electrons M2 electron(s) shared between two atoms M1 the oxidation number of chlorine / Cl M2 (oxidation number) is +1 M1 O with 1 dot-cross bonding pair with each Cl M2 4 non-bonding dots for O M3 6 non-bonding crosses for each Cl M1 (forces of) attraction between molecules are broken (during boiling) M2 covalent bonds (between Cl and O atoms) are broken (during thermal decomposition) M3 weak attraction between molecules and strong covalent bonds / bonding between atoms correctly applied M1 no ions M2 no mobile electrons


	Q49
	0620/43/O/N/25/Q4(c)
	N at the centre with three single N-Cl shared pairs one lone pair on N each Cl has three lone pairs. [3]


	Q50
	0620/42/O/N/21/Q5(a)
	metallic (1) (lattice of) positive ions (1) sea of / delocalised / mobile electrons (1) attraction between positive ions and electrons (1)


	Q51
	0620/41/M/J/22/Q3(a)(i)-(ii)
	positive ions / cations (1) sea of electrons / mobile electrons / delocalised electrons (1) attraction between positive ions and electrons (1) electrons move / electrons mobile / electrons flow


	Q52
	0620/43/M/J/22/Q5(a)
	(lattice of) positive ions (1) sea of / delocalised / mobile electrons (1) attraction between positive ions and electrons (1)


	Q53
	0620/42/F/M/23/Q2(a)
	metallic 1


	MARKING SCHEME
	Q54
	0620/43/O/N/23/Q5(a)(i)-(ii)
	M1 positive ions / cations (1) M2 sea of electrons / mobile electrons / delocalised electrons (1) M3 attraction between positive ions and electrons (1) electrons move / electrons mobile / electrons flow 1


	Q55
	0620/43/O/N/23/Q5(c)
	M1 atoms have different sizes (1) M2 layers cannot slide over or past each other (1)


	Q56
	0620/41/M/J/25/Q3(a)(i)-(ii)
	M1 positive ions / cations(1) M2 sea of electrons / mobile electrons / delocalised electrons(1) M3 attraction between positive ions and electrons(1) electrons move / electrons mobile / electrons flow


	Q57
	0620/43/M/J/25/Q3(a)(i)-(iii)
	(i) metallic bonding (ii) positive zinc ions / cations and delocalised electrons (iii) delocalised electrons. [4]


	Q58
	0620/41/O/N/25/Q2(b)
	Refer to the corresponding official Cambridge mark scheme.


	Q59
	0620/41/O/N/21/Q3(f)
	M1 inert (1) M2 conducts electricity (1)


	Q60
	0620/43/O/N/21/Q4(b)
	diamond and graphite 1


	Q61
	0620/42/F/M/22/Q1(d)
	silicon 1


	Q62
	0620/42/O/N/22/Q1(a)-(e)
	4 1 giant covalent 1 silicon dioxide 1 M1 layers M2 hexagon(al) (rings of carbon) mobile electrons 1


	MARKING SCHEME
	0620/42/M/J/23/Q1(b)
	Q63 C 1

	Q64
	0620/43/M/J/23/Q3(c)(ii)
	M1 covalent bonds M2 strong bonds and giant (covalent) structure


	Q65
	0620/43/M/J/24/Q3(a)(i),Q3(a)(iv)
	mobile electrons 1 M1 graphite has a giant covalent structure M2 attraction between molecules in carbon monoxide M3 weaker attraction (between particles) in carbon monoxide ORA


	Q66
	0620/43/O/N/24/Q1(g)-(h)
	silicon(IV) oxide 1 graphite 1


	Q67
	0620/42/M/J/25/Q2(c)(i)-(iii)
	graphite 1 electrons 1 M1 5 correct Si atoms M2 4 correct O atoms


	Q68
	0620/43/M/J/25/Q1(a),Q1(d)
	(a) silicon(IV) oxide (d) graphite. [2]


	Q69
	0620/43/O/N/25/Q2(b)(i)
	Substance F very high melting and boiling points, and it does not conduct electricity. (Accept the substance identified by the table data.)



