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sodium ion, Na* oxide ion, 0%

Sodium ion drawn correctly v/
Oxide ion drawn correctly v/
Correct charges on both ions v/

3 3x2.1 ALLOW electrons as all dots, all
crosses, or a mix of dots and
crosses

ALLOW diagrams without inner
electron shell, but inner shell
must be correct if shown

DO NOT ALLOW S for Na
or O, for O (for drawing of ions
marks)

ALLOW answers showing the
transfer of electrons providing the
same electrons are not shown
twice

DO NOT ALLOW diagram
showing sharing of electrons
=0 marks

(i) [ Na,0 v

1 21 DO NOT ALLOW Na’0 / Na20

ALLOW correct formula for Na;O
in an equation (even if
unbalanced)
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(2018)

25 Please refer to the marking instructions on page 4 of this mark 2 x 3.2b | AO3.2b Analyses information to draw conclusions
scheme for guidance on how to mark this question. 2 x 3.1a | about the three substances
2x21 |* substance A'is covalently bonded
Level 3 (5-6 marks) substance A is simple molecular
Analyses the information to identify the type of bonding e substance B is a covalently bonded
present in all three substances AND * substance B is a giant covalent structure
provides a correct explanation for all of them * substance C is an ionic compound
There is a well-developed line of reasoning which is clear and
logically structured. The information presented is relevant and AO03.1a Analyses information to interpret the type of
substantiated. bonding present in all three substances
* substance A has a low melting point & boiling point and
Level 2 (3-4 marks) does not conduct electricity, so is likely to be water or
Analyses the information to identify the type of bonding other covalent structure N
present in two of the substances AND . §ubslance B has high melt_lng point & l?mllng point and
provides a correct explanation for both of them is a poor conductor, so is likely to be diamond or other
OR giant covalent structure » ) - )
Analyses the information to identify the type of bonding ¢ substance C has a high melting point & boiling point
present in all three substances AND provides a partial and does not conduct electricity as a solid, but does
. when molten or dissolved in water, so is likely to be
explanation for at least two of them - . LS
There is a line of reasoning presented with some structure. The sodium chloride or another ionic compound
g p
information presented is relevant and supported by some AO2.1 Applies knowledge and understanding about the
evidence. information for the three substances to explain the
properties
Level 1 (1-2 marks) . . . e substance A has a low melting point and boiling point
Analyses the information to identify the type of bonding because there are weak intermolecular forces
present in one of the substances AND « substance A does not conduct electricity because there
provides a correct explanation are no free electrons or ions
IR « substance B has high melting point and boiling point
Analyses the information to identify the type of bonding because there are many strong covalent bonds
present in two of the substances AND provides a partial « substance B is a poor conductor because there are no
explanation for one of them free electrons or ions
* substance C has a high melting point and boiling point
There is an attempt at a logical structure with a line of because there are strong electrostatic forces of
reasoning. The information is in the most part relevant. attraction between (oppositely charged) ions
« substance C does not conduct as a solid because the
0 marks ions cannot move but does when molten or dissolved in
No response or no response worthy of credit. water because the ions can move
Q6. (2019)
| 2 | Dv 11
Q7. (2019)
| 5 [ AV | 1.1
Q8. (2019)
| 15 [D¥ | 21
Q9. (2019)
A)
16 | (a) | (i) | Positive (metal) ions or cations (in a lattice structure) v/ 11 Any reference to ionic or covalent bonding or

Surrounded by sea of or delocalised electrons v

IMF scores 0

ALLOW a labelled diagram

electrons

@C%;X%E’ ;)
positive ions
If diagram must be at least one electron in the body
of the ions
Diagram must show close packed metal ions, in a
regular arrangement
ALLOW -/ e/ e/ dots for electrons

ALLOW Circles with + or circles labelled ions
IGNORE free electrons

If e or e used don't need labelling
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B)
(ii) | Idea that layers or rows or sheets (of particles) slide over 1 11 IGNORE layers can bend
each other v/ IGNORE IMF
C)
(iii) | Has electrons v/ 2 1.1 DO NOT ALLOW free ions — scores 0
(Electrons) can move / that can carry the charge v/ IGNORE free (electrons) for idea of movement
BUT
Delocalised electrons scores 2 marks
Q10. (2019)
A)
21| (a) | (i) | Any two from: 2 3.1b
Size of atoms or ions is not accurate v/ ALLOW doesn't show relative size of atoms or ions
Idea that atoms or ions are held together by forces not IGNORE idea that you cannot see the forces
physical bonds v between the atoms / ions
Idea that it show the atoms or ions too far apart v
There are not really ‘sticks’ holding the atoms or ions
together v/
Charges on ions are not shown v/ DO NOT ALLOW charges on atoms are not shown
B)
(i) 2 21 Two correct electronic structures but no charges
award one mark
+ - Two correct charges with incorrect electronic
’ structure award one mark
a The ionic charges must not be shown in the
nucleus
Award 0 marks for structures with shared electrons
Correct sodium ion / 2.8 OR empty outer shell v/
ie One electronic structure must be labelled in some
+ way to indicate which ion is which in order to score
two marks.
ALLOW answers showing the transfer of electrons
providing the same electrons are not shown twice
Correct chloride ion/2.8.8 All electrons can be dots or crosses
OR correct chloride ion showing full outer shell only v
Q11. (2020)
‘ 8 ‘ DV 1 ‘ 11
Q12. (2020)
‘ 9 ‘ AV 1 ‘ 11
Q13. (2020)
‘ 13 ‘ DV 1 ’ 11
Q14. (2020)
‘ 15 ‘ Bv 1 ‘ 21
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Q15. (2020)
A)
16 | (a) | (i) | lonic v/ 1.1
oppositely charged ions v/ ALLOW oppositely charged particles / has + and -
particles
IGNORE contains anions and cations (in diagram)
IGNORE oppositely charged atoms / molecules
DO NOT ALLOW positive nucleus and negative
electrons
Mark independently
B)
(ii) | Any two from: 11 Reference to intermolecular forces / bonds /
molecular forces scores 0 for question
Idea of many strong v/ ALLOW many covalent bonds break at high
temperatures for 2 marks
covalent bonds v’ ALLOW idea that each atom has 4 strong
covalent bonds for 2 marks
(which) require a lot of energy to break v ALLOW giant covalent structure for 1 mark
C)
(iii) | No delocalised electrons / no sea of electrons / 11 IGNORE just free electrons
no mobile charge carriers / ions / electrons /
structure contains atoms v’
D)
(b) Layers / metal ions v/ 11 IGNORE metal atoms / electrons
slide over each other v Mark independently
Q16. (2020)
21| (a) + 2 21 ALLOW all dots / all crosses / mix of dots and
i crosses
ALLOW eight electrons shown on outer shell of
2 sodium ion
ALLOW just one sodium ion drawn
If inner shells are drawn, they must be correct
v ALLOW 1 mark for correct diagram of either a Na*
Outer shells correctly drawn or O% ion, if no other mark awarded
Correct charges v/
Q17. (2021)
[z [o
Q18. (2021)
| 3 | CcCv 11
Q19. (2021)
| 14 | AV 11
Q20. (2021)
| 15 | BV | 21



http://www.pcfgstudy.com

OCR Chemistry | Higher
Topic 2: Elements, Compounds and Mixtures

www.pcfgstudy.com

Q21. (2021)
A)
16 | (a) Allotrope Covalent bonds 2 2x1.1
Diamond 4v
Graphite 37
Graphene 3
B)

(b) | (i) | Diamond has many strong covalent bonds v 2 2x1.1 | ALLOW ideathat each carbon atom forms 4
strong covalent bonds / diamond is a giant
covalent structure / diamond is macromolecular
DO NOT ALLOW references to intermolecular
forces orionic bonds — scores 0 for question

Which require alot of energy to break v ALLOW idea that the bonds are hard to break
C)
(i) [ Any two from: 2 | 2x141 o
Graphite forms layers of (covalently bonded) carbon DO NOT ALLOW referencesto ionic bonds —
atomsv’ scores 0 for question
Idea that graphite has weak(er) intermolecular forces /
weak forces between layers ¥’
Layers can slide / slip over each otherv’ ALLOW sheets for layers
D)
(c) Any two from: 2 2x11
Carbon can bond to itself v’
Carbon can form families / groups / series of
compoundsY’
Idea that carbon forms four bonds, which gives different
bonding possibilities to different elements v'
Idea that carbon can form single or double bonds (in
different compounds) v
Q22. (2021) - 17c
(c) 3 3x3.2b
| Giant Covalent
Substance M |
Substance O | >
SubstanceP |
| Polymer
| Simple Covalent
One mark for each correct line
Q23. (2022)
B BRI
Q24. (2022)
‘ 6 ‘ Dv ’ 1 ‘ 1.1 ‘
Q25. (2022)
‘ 14 ‘ Dv ‘ 1 ‘ 21 ‘
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Q26. (2022)
A)
16 | (a) The model shows how many electrons the 2x21
carbon atoms have.
The model shows how many electrons the
hydrogen atoms have.
The model shows how much space each
atom fills.
The model shows that the carbon atoms
are bigger than the hydrogen atoms. v v
The model shows the difference between
double bonds and single bonds. v v
B)
(b) 2x1.2 | ALLOW electrons as all dots, all crosses, or a mix
of dots and crosses
ALLOW diagrams with inner electron shells, but
inner shells must be correct if shown
Shared pair of electrons v
Rest of structure correct v/ Second marking point is dependent on one
shared pair of electrons
Q27. (2022) — 21b (iii)
(iii) | Idea that giant covalent compounds have high melting 2x3.1b | ALLOW idea that giant covalent compounds
points / high boiling points v have many strong covalent bonds (which need to
be broken)
DO NOT ALLOW references to breaking
intermolecular forces in giant covalent
compounds
Phosphorus trichloride does not have a high melting ALLOW phosphorus trichloride is a liquid (at
point / boiling point room temperature)
or
Phosphorus trichloride has a low melting point / boiling
point v/
DO NOT ALLOW references to strong
intermolecular forces OR strong covalent bonds
between molecules
Q28. (2022) - 22b
A)
(b) | (i) 2x21 | ALLOW any correct multiple, including fractions

Zn?* + 2Br " — ZnBr,

Formulae v/
Balancing v

ALLOW = instead of »
DO NOT ALLOW and / & instead of ‘+’
IGNORE state symbols

balancing mark is dependent on the correct
formulae but

ALLOW 1 mark for a balanced equation with a
minor error in subscripts / formulae

e.g.Zn** + 2BR "— ZnBr2
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B)
(ii) 3x1.1 | IGNORE just charged particles throughout the
question
Zinc bromide
Idea that zinc bromide has ions that are free to move DO NOT ALLOW electrons can move
when zinc bromide is aqueous or molten / IGNORE bromine ions
Idea that zinc bromide has ions that cannot move when
zinc bromide is solid v/
Zinc metal
Has electrons v/ DO NOT ALLOW free ions
(Electrons) can move / electrons can carry the charge v/ IGNORE free (electrons) for idea of movement
IGNORE electrons can carry the electricity
BUT
Delocalised electrons scores 2 marks
Q29. (2023)
5 B 1.2
Q30. (2023)
8 D 21
Q31. (2023)
1 D 11
Q32. (2023) — 20b, 20c (iv)
A)
(b) . 2x1.2 | DO NOT ALLOW atoms rather than ions; scores 0
Cl marks
ALLOW information provided in the form of a key
Cl‘
Sodium ion labelled as Na* and chloride ion labelled as IGNORE labelling as ‘sodium ion’ / ‘chloride ion’;
_ must be symbols
Cl v
Alternately labelled ions v/
B)

(iv) | Strong electrostatic attraction (between oppositely 2x21 | DO NOT ALLOW references to intermolecular
charged ions) / forces, covalent bonds or metallic bonds — scores
strong forces between oppositely charged ions / 0 for question
strong ionic bonds v/

Lots of energy is required to overcome the forces / bonds
v
Q33. (2024)
BEE EREE
Q34. (2024)
N EREE
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(c) 2x21
The empirical formula is CHo.
The melting point is lower than 35 °C.
The pure liquid contains two compounds.
The pure liquid is an element.
The pure liquid will be a gas at above 35 °C.
Q36. (2024)
A)
21| (a) Please refer to the marking instructions on page 4 of this 3x1.1 | AO1.1 - Demonstrates knowledge and
mark scheme for guidance on how to mark this question. 3 x 2.1 | understanding of structures and bonding.
* covalent bonds are very strong
Level 3 (5-6 marks) « alot of energy is required to break covalent
Demonstrates detailed knowledge and understanding of bonds
the structure and bonding in all 3 structures « intermolecular forces are weaker than covalent
AND bonds
Accurately applies knowledge and a detailed « more energy is needed to break covalent bonds
understanding to explain why diamond has the highest than overcome intermolecular forces
melting point. ¢ more atoms in a molecule mean more
intermolecular forces
There is a well-developed line of reasoning which is clear « more intermolecular forces require more energy
and logically slructurefj. The information presented is to overcome
relevant and substantiated.
AO02.1 - Applies knowledge and understanding
Level 2 (3-4 marks) _ of structures and bonding to diamond, CL. and
Demonstrates clear knowledge and understanding of the polyethene
it;:x[():ture and bonding in some of the structures « diamond only contains covalent bonds
Applies clear knowledge and understanding to explain ¢ gmgnf e;:/(gr:east:rlgg energy to break covalent
why diamond has the highest melting point. ¢ chlorine has intermolecular forces between the
There is a line of reasoning presented with some . ":ﬁlef:u'es ires | to break
structure. The information presented is relevant and chiorine requires low energy 1o brea
supported by some evidence. intermolecular forces between molecules
» polyethene has intermolecular forces between
Level 1 (1-2 marks) the polymer cha'ins '
Demonstrates limited knowledge and understanding of * covalent bonds in chiorine and polyethene are
the structure and bonding in some of the structures not broken on melting )
OR * polyethene has more / stronger intermolecular
Attempts to apply knowledge and understanding to forces between chains than chlorine does
explain why diamond has the highest melting point. between molecules
There is an attempt at a logical structure with a line of
reasoning. The information is in the most part relevant.
0 marks
No response or no response worthy of credit.
B)
(b) | (i) | Idea that ionic compounds contain ions v/ 3x1.1 | DO NOT ALLOW reference to (delocalised)
electrons in the incorrect context — scores 0 for the
Idea that the ions cannot move in a solid/ions are held in question
fixed positions v/
Idea that when ionic compounds are dissolved, the ions
are free to move v/ ALLOW ions are free
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(b)

(i)

1=

G

Correct magnesium ion / 2.8 OR one shell showing 8
electrons OR empty outer shell v/
2+

Correct chloride ion / 2.8.8
OR correct chloride ion showing full outer shell only v

2x1.2

DO NOT ALLOW structures with shared electrons

Two correct electronic structures but no charges
award one mark

Two correct charges with incorrect electronic
structure award one mark

The ionic charges must not be shown in the
nucleus

One electronic structure must be labelled in some
way to indicate which ion is which in order to score
two marks.

ALLOW answers showing the transfer of electrons
providing the same electrons are not shown twice

All electrons can be dots or crosses
If dots and crosses are used the number of each
must be correct

Inner shell electrons do not need to be shown but
must be correct if they are shown.
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