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Hexagonal boron nitride and graphite have similar structures (lines 24-26). Describe

()
the differences between these two isoelectronic materials in terms of their bonding and
[3]

structure.
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Sticky Note

This candidate makes clear comparisons between the graphite and boron nitride. Most of these refer to the bonding and structure however the comments regarding the conductivity of both are not relevant as they are properties. This candidate gains two marks for the content of the answer as they show the bonding pattern in both in the diagram, and refer to the delocalisation in graphite but not in boron nitride.
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(f) Hexagonal boron nitride and graphite have similar structures (lines 24-26). Describe

the differences between these two isoelectronic materials in terms of their bonding and
[3] S

structure.
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Sticky Note

There is a clear comparison of the electron delocalisation between the two compounds, gaining a mark. This candidate has provided just enough to gain a second mark for the idea of atoms being in register in boron nitride and out of register in graphite. They do not get a mark for the bonding of each carbon to three others as there is no comparison made with boron nitride. This gives a total of two marks for the content.










Examiner
only
(f) Hexagonal boron nitride and graphite have similar structures (lines 24-26). Describe
the differences between these two isoelectronic materials in terms of their bonding and
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structure.
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Sticky Note

This candidate describes graphite to an acceptable standard, however they gain no marks as the comparisons with boron nitride are poor. The use of boron nitrate is an error however the incorrect use of molecule, ion etc. is a common problem and candidates are penalised as the meaning of the answer is changed by using the incorrect term.
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Any 3 from 4 points for (1) each

All atoms the same in graphite / BN alternate in boron nitride (1)

Atoms in layer of BN lie above each other but are not in graphite (1)

B—N bonds are polarised (or indicated dipole) but graphite is non-polar (1)
p-electrons in BN are localised but in graphite are delocalised (1) [3]

QWC  Organisation of information clearly and coherently; use of specialist
vocabulary where appropriate [1]
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(f) Hexagonal boron nitride and graphite have similar structures (lines 24-26). Describe

the differences between these two isoelectronic materials in terms of their bonding and
[3]

structure.
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(f) Hexagonal boron nitride and graphite have similar structures (lines 24-26). Describe

the differences between these two isoelectronic materials in terms of their bonding and
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Hexagonal boron nitride and graphite have similar structures (lines 24-26). Describe

()
the differences between these two isoelectronic materials in terms of their bonding and
[3]

structure.
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SECTION B

(f)  Heating ethanedioic acid in glycerol produces methanoic acid, HCOOH.

(i) A mixture of methanoic acid and sodium methanoate can be used as a buffer
solution. State what is meant by a buffer solution and explain how a mixture of

methanoic acid and sodium methanoate acts as a buffer. 3] ©
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Sticky Note

This is a clear answer that gains all three marks. The definition of buffer is complete, and the equilibrium is included and used effectively to explain the operation of buffers.
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Heating ethanedioic acid in glycerol produces methanoic acid, HCOOH.
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Sticky Note

This is a poor answer that lacks detail in some areas which are otherwise correct and shows a significant lack of general chemical understanding throughout. The definition of a buffer needs to include the idea of pH being maintained when small amounts of acid or alkali are added. The remainder of the answer, including ideas such as CH3+ and COO- is completely in error.
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SECTION B

(f)  Heating ethanedioic acid in glycerol produces methanoic acid, HCOOH.

(i) A mixture of methanoic acid and sodium methanoate can be used as a buffer
solution. State what is meant by a buffer solution and explain how a mixture of
methanoic acid and sodium methanoate acts as a buffer. [3] &
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Sticky Note

This candidate gains a mark for the equilibrium, although the formula of methanoic acid is written slightly differently from expectations it is clear that the H+ lost is one previously attached to an oxygen. The explanation of the effect of adding H+ is the bare minimum needed for the explanation mark.
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(iii)

SECTION B

A buffer keeps the pH almost constant when small amounts of acid or base
are added (1)

HCOCOH = HCOO™ + H'(1)

Adding acid shifts the equilibrium to the left which removes H* /

Adding base removes H" shifts equilibrium to right which replaces H* (1)
OR answer in terms of H* reacting with methanoate from

sodium methanoate when acid added (1) and methanoic acid replacing H*

when base removes H* (1)
MAX 3 [3]

QWC Selection of a form and style of writing appropriate to purpose and to
complexity of subject matter [1]
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SECTION B

(f)  Heating ethanedioic acid in glycerol produces methanoic acid, HCOOH.

(i) A mixture of methanoic acid and sodium methanoate can be used as a buffer
solution. State what is meant by a buffer solution and explain how a mixture of

methanoic acid and sodium methanoate acts as a buffer. [3]
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SECTION B

(f)

Heating ethanedioic acid in glycerol produces methanoic acid, HCOOH.

A mixture of methanoic acid and sodium methanoate can be used as a buffer
solution. State what is meant by a buffer solution and explain how a mixture of
methanoic acid and sodium methanoate acts as a buffer. [3]

QWC [1]

(i)

ng_ﬂ_buﬂhﬂ lunta 15 G SOlupen thok

A NS

[oughly O, ceikCisn Py

Agrhon o\, f“amm& CO0" oondh
E*(H*; =0 @Lﬁ A ON AWML ¥ -
_..M :.a.mu e  foroad  olis, &0

ans S0

Tl

ok w P

e pe ¢ H&;ﬁ%ﬁuﬂﬁ_ Mmuck  Gonih
_whkn o ook S aooooch W o bhe
__(;QEJ_ELQLU ARLL b las e Fle .

— O[0CERS,
_|Ou8s0C ekt B nk(

WWIEC CBAC Lid.

(1095-01)










10

SECTION B

(f)  Heating ethanedioic acid in glycerol produces methanoic acid, HCOOH.
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SECTION B

(f)  Heating ethanedioic acid in glycerol produces methanoic acid, HCOOH.

(i) A mixture of methanoic acid and sodium methanoate can be used as a buffer
solution. State what is meant by a buffer solution and explain how a mixture of
methanoic acid and sodium methanoate acts as a buffer. [3]
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The diagram below shows some of the reactions of potassium iodide solution.

precipitate A

Pb**(aq)

2+
aqueous solution of C (aq)‘

potassium iodide solid B and brown solution C

3

Br,(aq)
Y

aqueous seolution of
potassium bromide and iodine

{c) Bromine reacts with aqueous potassium iodide as shown above, however bromine does
not react with aqueous sodium chleoride. Use the standard electrode potentials below to

explain these observations. [3]
QWC [1]
Half-equation E°v
L+2e = 2I +0.54
Bro+2e” = 2Br +1.09
Cl,+2e~ = 2CI° +1.36
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Sticky Note

This candidate has chosen to use the calculation of emf for each possible reaction to explain which are feasible and which are not. This method has been undertaken clearly and gains all three marks.
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5. The diagram below shows some of the reactions of potassium iodide solution.

precipitate A
A

Pb?*(aq)

2+
aqueous solution of Cu (aQ)._

potassium iodide

solid B and brown solution C

Bry(ag)

Y

aqueous solution of
potassium bromide and iodine

(c) Bromine reacts with aqueous potassium iodide as shown above, however bromine does
not react with aqueous sodium chloride. Use the standard electrode potentials below to

explain these observations. 3] &
QWC [1]
Half-equation ER N
I, +2e™ = 2I° +0.54
Bro+2e" = 2Br +1.09
Clh+2e™ = 2CI +1.36
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Sticky Note

This candidate starts well and gains a mark for their understanding of the oxidising power of the halogens and linking this to the standard electrode potentials. When they start to apply this to specific reactions they use the term displace only and not the idea of oxidation and reduction. They also confuse chloride and chlorine etc and they are penalised for this giving a total of one mark only for the content of this answer.
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5. The diagram below shows some of the reactions of potassium iodide solution.

precipitate A

A
Pb?*(aq)

2+
aqueous solution of Cu (aQ)._

potassium iodide

solid B and brown solution C

Bry(ag)

Y

aqueous solution of
potassium bromide and iodine

(c) Bromine reacts with aqueous potassium iodide as shown above, however bromine does
not react with aqueous sodium chloride. Use the standard electrode potentials below to

explain these observations. 3] ©
QWC [1]
Half-equation ER N
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Br,+2¢” = 2Br +1.09
Clh+2~ = 2CI +1.36
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Sticky Note

This candidate has some idea of the processes however their answer includes clear errors, such as the displacement of potassium from the solution, although this is followed by the correct products. They gain a mark for their discussion of oxidising power linked to Standard electrode potential but this is the only mark they gain.
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Bromine has a more positive E° than iodine so it is a stronger oxidising agent (1)
Bromine is able to oxidise iodide (1)

Bromine has a less positive E° than chlorine so it is a weaker oxidising agent (1)
Bromine is not able to oxidise chloride (1)

MAX 3

OR Calculate EMF for each reaction (1 each) and state that positive EMF means
reaction is feasible (1) [3]

QWC Legibility of text, accuracy of spelling, punctuation and grammar, clarity of
meaning [1]










5.

12

The diagram below shows some of the reactions of potassium iodide solution.

precipitate A

Pb**(aq)

2+
aqueous solution of Cu (aq)‘

potassium iodide

5

solid B and brown solution C

Br,(aqg)
Y

aqueous solution of
potassium bromide and iodine

Bromine reacts with aqueous potassium iodide as shown above, however bromine does
not react with aqueous sodium chloride. Use the standard electrode potentials below to

explain these observations.
QWC 1]

Half-equation E°v
L+2e = 2I +0.54
Bro+2e” = 2Br +1.09
Cl,+2¢e~ = 2CI° +1.36
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The diagram below shows some of the reactions of potassium iodide solution.

precipitate A

A
Pb?*(aq)

agqueous solution of
potassium iodide

Cu®*(aq)
_

solid B and brown solution C

Bry(ag)

Y

aqueous solution of
potassium bromide and iodine

(c) Bromine reacts with aqueous potassium iodide as shown above, however bromine does
not react with agueous sodium chloride. Use the standard electrode potentials below to

explain these observations.

QWC 1]

Half-equation ER N

L+ 2" = 2I +0.54
Bro+2e" = 2Br +1.09
Ch+2e = 2CI +1.36
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The diagram below shows some of the reactions of potassium iodide solution.

precipitate A
A

Pb?*(aq)

agqueous solution of
potassium iodide

Cu®*(aq)
_

solid B and brown solution C

Bry(ag)

Y

aqueous solution of
potassium bromide and iodine

(c) Bromine reacts with aqueous potassium iodide as shown above, however bromine does
not react with agueous sodium chloride. Use the standard electrode potentials below to

explain these observations.

QWC 1]
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Br,+2¢” = 2Br +1.09
Ch+2e = 2CI +1.36
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5. The diagram below shows some of the reactions of potassium iodide solution.

precipitate A

|
Pb**(aq)

2+
aqueous solution of Cu (aq)‘

potassium iodide

solid B and brown solution C

5

Bru(aqg)

Y

aqueous solution of
potassium bromide and iodine

{c) Bromine reacts with aqueous potassium iodide as shown above, however bromine does
not react with aqueous sodium chloride. Use the standard electrode potentials below to

explain these observations. [3]
QWC [1]

Half-equation E°v

L+2e™ = 2I +0.54

Bro+2e” = 2Br +1.09

Cl+2e~ &= 2CI +1.36












