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Mark scheme — Bonding (F)

Questio
Answer/Indicative content Marks Guidance
n
1
1 B (AO2.1
)
Total 1
1 Examiner’s Comments
2 C (AO2.1 )
) A and B were common incorrect
responses.
Total 1
Examiner’s Comments
! Candidates found this difficult. Either
i u is difficult. Ei
3 c (AC o . .
2.1) missing Period 1 and answering D or
' confusing Period with Group and
answering B.
Total 1
4 i Idea of preventing potassium reacting with air or oxygen / idea of (AO1 .1 ALLOW potassium reacts with air or
preventing potassium reacting with water v/ " | oxygen / potassium reacts with water

.. | (Sodium and potassium) both have 1 electron in their outer shell / (AO1.1 | ALLOW both form 1+ ions
ii . i
both have the same number of electrons in their outer shell v/

Total 2

Any two from:

In order of (Increasing) atomic mass / weight v/
5 |a (AO1.1 | ALLOW (increasing) mass number

In groups showing similar chemical properties v/ ) IGNORE just in order of mass

Left gaps for elements that had not been discovered v

1 IGNORE electrons

In order of (Increasing) atomic number / proton number v/
( N P (AO1.1 | DO NOT ALLOW atomic mass

c|i | Germanium v (AO3.1
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ALLOW (Relative) atomic mass of
72.6 is very close to 72
IGNORE just atomic masses are 72

and 72.6
Idea of similar atomic mass / 72.6 is closest to 72 / closest atomic
mass v/ ALLOW density of 5.35 is very close to
5.5
2 IGNORE just densities are 5.35 and
ii (AO3.2 | 5.5
a)
Idea of similar density / 5.35 is closest to 5.5 / closest density v/
IGNORE comments about melting
point or colour
If no marks awarded ALLOW 1 for
density and relative atomic mass and
not melting point
. ALLOW doesn’'t bond / doesn’t lose or
Unreactive v .
gain electrons / doesn’t share
electrons
2
d]i (AO2.1
1.1)
ALLOW (argon has a) stable
Full outer shell (of electrons) v/ . .
electronic structure / 8 electrons in
outer shell
20 Ne 22 Ne
10 10 3
ii Proton 10 10 v (AO2.1
Neutron 10 12 v ) 1 mark for each row
Electron 10 10 v
Total 4

ALLOW oppositely charged particles /
ionicv’ has + and — particles

IGNORE contains anions and cations
2 (in diagram)

6 |a|i | oppositely charged ionsv (AO1.1 | IGNORE oppositely charged atoms /

) molecules

DO NOT ALLOW positive nucleus and
negative electrons

Mark independently

Any two from: Reference to intermolecular forces /
2 bonds / molecular forces scores 0
ii (AO1.1 | for question

Idea of many strong v/
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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
ALLOW giant covalent structure for 1
(which) require a lot of energy to break v mark
No delocalised electrons / no sea of electron /
1 IGNORE just free electrons
iii | no mobile charge carriers / ions / electrons (AO1.1
)
structure contains atoms v/
Layers / metal ions v IGNORE metal atoms / electrons
2
b (AO11
slide over each other v )
Mark independently
Total 7
1
7 ali | AANDDV (AO3.1
a)
Any two from:
Conducts electricity in molten state v/
2 ALLOW dissolve in water
ii AO3.2
! Does not conduct electricity in solid state v/ ( b)
High melting point v
. 3
Add water (and stir) v
(AO3.3
a
b i | Filtration v
1.2
B collects on filter paper v/
3.3a)
Distillation OR evaporation OR heating v
2
. (AO1.2 .
ii ) ALLOW boiling
Removes water OR dries C OR removes some water and leave to
crystalise v/ 3.3a)
Total 8
Any reference to ionic or covalent
Positive (metal) ions / cations v/ 2 bonding or IMF scores 0
8 i (AO1.1
Surrounded by sea of or delocalised electrons v ) ALLOW a labelled diagram
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S

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
Examiner’s Comments

Very few candidates drew a
creditworthy diagram and of those that
did, few included labels. Most
candidates drew a lithium atom or a
lithium atom changing into a lithium ion
and discussed the formation of ions
and ionic bonding. A significant
number omitted the question.

Exemplar 8

(i) Describe the'structure and bonding in a metal. .

‘You may inciude a diagram'in your answer.

The diagram scores both marks. The
circles have a + and are labelled as
ions. The electrons surround the ions
and are labelled.

The writing underneath the diagram
would only have scored marking point
one for the positive ions. Although
delocalised electrons are mentioned
there is no mention of where they are.

Exemplar 9
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‘You:may include a diagram in-your answer.

The diagram scores marking point one,
the circles have a + and are labelled
as ions.

The electrons are only shown around
the outside of the bulk of the ions and
so do not score marking point two,
they should also be among the positive
ions. This is a common misconception
of the phrase “surrounded by”.

IGNORE layers can bend
IGNORE IMF

. ) 1 Examiner’s Comments
; Idea that layers or rows or sheets (of particles) slide over each (AO1 .1

other v . .

) Most able candidates discussed layers
sliding, the majority discussed the
metal bending and many omitted the
question.

DO NOT ALLOW free ions — scores 0

IGNORE free (electrons) for idea of
movement

Has electrons v/ .
Examiner’s Comments

.| That can move / that can carry the charge v/ . . ) . -
iii (AO1.1 | Higher ability candidates identified
) electrons but fewer included the

BUT
movement of the electrons. A small

Delocalised electrons scores 2 marks . .
number discussed delocalised

electrons. Discussions of melting point
or reactivity were common. A
significant number omitted the
question.

Total 5

ALLOW all dots or all crosses

Inner shell electrons on carbon not
9 i (AO2.2 | Needed

ALLOW 1 mark only for correct
bonding pairs and a non bonding
electron on H
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(1Gsk

Examiner’s Comments

Common errors included one electron
in each bond, an extra non-bonding
electron on each hydrogen and four
extra non-bonding electrons on
carbon.

DO NOT ALLOW mention of
intramolecular bonding

IGNORE weak bonds alone

There is a line of reasoning presented with some structure. The
information presented is relevant and supported by some
evidence.

Level 1 (1-2 marks)

Attempts to describe the bonding in compound X.

OR

Attempts to link explanation to one of the properties to the
bonding.

Weak forces v/ DO NOT ALLOW weak covalent
bonds
2
ii (AO2.1 | weak intermolecular forces/bonds v'v/
)
Examiner’s Comments
Between molecules v/
Candidates found this extremely
difficult. Many discussed weak
bonding, weak covalent bonds, few
electrons or only single bonds.
Total 4
Please refer to the marking instructions on page 4 of this mark AO1.1 Knowledge and
scheme for guidance on how to mark this question. understanding of ionic bonding
Level 3 (5-6 marks) e |ons cannot move in a solid
Describes the bonding in compound X in detail. so will not conduct electricity
AND e No delocalised electrons,
Links explanation to at least two of the properties to the bonding in cannot conduct as a solid
compound X. e |ons can move in a liquid, so it
will conduct electricity when
There is a well-developed line of reasoning which is clear and molten
logically structured. The information presented is relevant and e Bonding is very strong and
substantiated. 6 takes a lot of energy to break,
(AO1.1 so it will have a high melting
1 Level 2 (3—4 marks) x2) point
0 Describes the bonding in compound X. (AO2.1 e |onic bonds are strong
AND x2) electrostatic forces of
Links explanation to one of the properties to the bonding in (AO3.2 attraction between oppositely
compound X. a x2) charged ions

A0O2.1 Application of knowledge and
understanding of properties linked
to the bonding in a compound

e Compound X has positive and
negative ions.

e Compound X contains ions

e Compound X does not have
mobile electrons
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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.

AO3.2a Analysis of information and
ideas to make judgements

e The bonding in compound X
is ionic

e The bonding in compound X
is very strong

e The bonding cannot be
metallic

e The bonding cannot be
covalent

Examiner’s Comments

Candidates found this question very
difficult. Some repeated the properties
listed in the notebook without applying
them to a type of bonding. High
melting point meaning strong bonding
was the most common creditworthy
response. Many candidates named a
type of bonding but found explaining
their choice very difficult. Covalent was
the most chosen bonding with many
explaining conductivity in terms of
moving or delocalised electrons not
appreciating that non-conduction in
solid but conduction when molten
signals ions and ionic bonding. Some
chose metallic bonding due to the
conduction when molten. Those who
chose ionic bonding did not link to the
ions making up compound X or the
electrostatic charge between them.

Exemplar 1

Use all the information above to justify your answer. .

%»& Yoo o \eortuoy, S (¢

Veravse. Ko el & pien
o0l 0gak Tk Cenaoks (eok
Qlelfrdn s e Sttt
W (o (ondwek... elethnsits
When oo, covalenk  lonound
PR TR a0y Yo e IR 2
oo N2k .

The candidate has chosen a type of
bonding, covalent. They have listed
properties from the notebook but have
not explained them. This is Level 1, 1
mark.
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Exemplar 2

Use all the information above to justify your answer.
TR wype o ledliy TS | SEEED
boltG  Lecacse 6 LaS @ bk

.w.étm] p;,’/{.{; Gl e al®
Cwlets ™ —elocertcily  wlen  aw(tea ,
ohith,  GUS aw © amals  $hes  FES
wwtallic bt T lecmese fe has
deloalisel. T alectionS to ke ak
&o wluct ety .

e

The candidate has chosen a type of
bonding, metallic. They have taken a
property from the notebook, in this
case conduction of electricity, and
have explained that delocalised
electrons are responsible for this
conduction. This is Level 1, 2 marks.

Exemplar 3

Thne. migh. eeisng.. Poink Of &he
200000 LD k. Ehe  Fae
Ehak. k.. oo, co0ucks
Qlec et Wheh molren. Luc
Enac. theV ronding. 45, 1oniet
nekeen. a. .o am..a..000
Mﬁm’ihomﬁbmﬂhgylm
Mees... BEhasY aAlt. of. o
[3...DLoexed. .. ko hiraud. £h.e
NONS.. MECNNG. e has SHOQ
e rvole cuwad) o008

The candidate has chosen the correct
bonding, ionic. They have taken a
property from the notebook, in this
case high melting point, and have
explained that the strong bonds are
responsible for this. They have also
mentioned that since it only conducts
when molten this leads them to ionic
bonding. This is Level 2. The
candidate has confused the bonding
by discussing intermolecular forces
and not forces between ions. This is 3
marks.

Exemplar 4
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Use all the information above to justify your answer.

F Would be Voale \bomkcnj be,
. hes.. .G vy metteng. . Bosnk... .. Gh...Mma
The bends anre. . Strena.. 00d. dhace..ss
O Mekal... .. presende Aol ... (... clogs...
Condct  elachere b e SR, A
Suseests. toak o Fhoote... C5....0dk. Gl
e Chrars. . oredomnd. Ll Haalg.
vs Ko AR G DO, bt
oo s \adhen Vs A Hen
Ldhicinadso. 5. Nt CoVohent
QS .Covealdeni 0@?)&9\ N Can
elecheicibu...... S0 PAALSE. P2

on i bording.

The candidate has chosen the correct
bonding, ionic. They have taken a
property from the notebook, in this
case high melting point, and have
explained that the strong bonds are
responsible for this. They have
described why it cannot be metallic or
covalent. This is Level 2, 4 marks.

To access Level 3 the candidate
needed to include a detailed
explanation of the properties e.g. ionic
substances made up of positive and
negative ions or the strong bonds
being due to strong (electrostatic)
attractions between positive and
negative ions or non-conduction in
solid because the ions cannot move or
conduction in liquid because the ions
can move.

Total
. Atomic Mass Number Number Number of
Particle of of
number number electrons
protons neutrons
1 A 11 23 11 12 11
112 B 9 19 9 10 9 one mark scored for each correct line
Cc 17 37 17 20 17
D 13 27 13 14 10

particle A — one electron in outer shell or energy level (1)

b
particle D — has more protons than electrons (1)
. group 7 (1) as 7 electrons in outer shell (1)
period 3 (1) as 3 shells occupied (1)
one mark scored for each correct
1 1 column (2
Charge Mass in at?mlc mass )
units
d proton positive /+ 1
neutron neutral / no charge 1 ALLOW
1/1760
electron negative 0.0005
or 1/1836

or 1/2000




2.2 Bonding (F) PhysicsAndMathsTutor.com

e idea of the nuclear atom (1) 1
Total 14
1
C 1
2
Total 1
1
D 1
3
Total 1
ALLOW outer electrons or valence
electrons rather than electrons in the
outer shell
1 | Same number of electrons in outer shell / all have 7 electrons in
i 1 ALLOW valence shell rather than
4 outer shell (1)

outer shell

DO NOT ALLOW the wrong number of
electrons in the outer shell

ALLOW any correct multiple of the
equation including fractions

2Na + Br, = 2NaBr
ALLOW = or = instead of =

ii 2 DO NOT ALLOW and or & instead of
Correct formulae of reactants and products (1)

Balancing — depend on correct formulae (1)

+

ALLOW one mark for correct balanced
equation with minor errors of case and
subscript e.g. 2NA + Br2 — 2NaBr

il | KAt (1) 1

Total 4
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