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Q1.

Candidates found this question difficult, although a good proportion were able to correctly
determine the formula of the iron oxide and then use it to complete the balanced equation for
the reaction. Some candidates were able to find the ratio of iron to oxygen but were unable to
take this any further and so scored just two marks.

Q2. No Examiner's Report available for this question

Q3.

In part (i) candidates found it hard to suggest a reason for using ammonium sulfate and solid
ammonium nitrate as fertilisers with many repeating the stem of the question and stating that it
would be to increase the yield. Candidates also found it hard to write the balanced equation for
the reaction even though the names of all the reactants and products had been given,
candidates should be familiar with the formula of common substances referred to in the
specification. In (iii), many candidates were able to give a similarity or a difference, but few were
able to give both to score both marks available. The most common correct answer seen was the
allowable answer that both use the same reactants.

Q4. No Examiner's Report available for this question
Q5. No Examiner's Report available for this question
Q6.
(a)

The majority of candidates were able to score the 1 mark available, with references to 'improves
resistance to corrosion'. The most common error was to mention 'to prevent rusting' which is
clearly only specific to iron and steel. However, this was credited only if the rusting, when
mentioned, was specifically linked to iron and steel. Some candidates confused 'corrosive' with
'‘corrosion'. Several candidates incorrectly referred to 'making the metal stronger' or 'making the
metal conduct' or simply repeated the reason already given in stem of the question.

(b)

Although there were some excellent responses seen by examiners, gaining the full 3 marks
available, the majority of candidates struggled with interpreting the results for the purification of
copper by electrolysis in terms of atoms, ions and the redox processes occurring. Marks were
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generally awarded for stating 'the movement of copper ions from the anode to the cathode' or
for a correct reference to 'the difference in the changes in mass (0.2 g) being down to
impurities'.

Many answers referred to the change in mass of the anode or cathode, but did not explain this,
or extend this sufficiently to explain the mass difference in terms of impurities. Few responses
actually made specific reference to the oxidation/atoms losing electrons or reduction/ions
gaining electrons at the anode and cathode respectively. Half equations were rarely given.

{b) Copper sulfate solution was electrolysed using copper electrodes.
The mass of each electrode was determined before it was placed in the solution.

6V d.c
supply

pure copper

cathode —— impure

" copper anode

copper sulfate
solution

The electrolysis was carried out for a period of time,
The electrodes were removed, washed, dried and their masses redetermined.

The table shows the masses of the electrodes before and after electrolysis.

mass of impure 400 ' 350 5.0 g decrease
copper anode
mass of pure .
copper cathode 10,0 14.8 4.B g increase
Explain these results.
(3]

mom»rbi cx:g),pw Ln‘LhQCr:L:H'\ITd_Q |
Hore o0 o reducH DN L Hhe aancoll.

Qs Me o \.%f?l‘iod o the Codhedll
lecwtng way e Co~puu oas . )

Results Plus: Examiner Comments

In this response there is no mention of copper ions or the movement of copper ions, or copper
atoms being formed. The impurities are not linked to the 0.2g difference in the mass changes.
his response scored 0 marks.
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(b} Copper sulfate solution was electrolysed using copper electrodes.
The mass of each electrode was determined before it was placed in the solution.

6V d.c
supply

pure copper

cathode impure

copper anade

copper sulfate
solution

The electrolysis was carried out for a period of time.
The electrodes were removed, washed, dried and their masses redetermined,

The table shows the masses of the electrodes before and after electrolysis.

-1y 8
LiNa

mass of impure 40.0 150 509 decrease
copper angde
mass of pure

copper cathode 100 14.8 4.8 g increase

Explain these results.
(3)

oAk anodc . SOMQEt. SRR ALf. . DX il Dech. M aning ... Halg. Luas . eleckiood, ..
g o g .. Gu2lseng.. bhek . enked.anhe subbon .. At P, talhode. e leck Wed . ...
ofleied
v e, G SO O oy AT BRI . COPRES .. o ikl AN . VB i .
Sk b2 k. ek ot T meana.. . Ehek. BN . 60000 49000 B by S I, EC AR .

o pogu . oot 28 and L coxbopdL Aaina., LY -1 %- eravae sopad oo eddes bk,

\, »

Results Plus: Examiner Comments

he processes occurring at the anode and cathode have been discussed in detail. There has
been no further discussion of the 0.2g change in mass difference linked to impurities or any
mention of movement of ions. This response scored 2 marks.
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(b) Copper sulfate solution was electrolysed using copper electrodes.
The mass of each electrode was determined before it was placed in the solution.

6Vde
supply

pure copper

cathode Impure

copper anode

capper sulfate
solution

oRidh sed

The electrolysis was carried out for a period of time.
The electrodes were removed, washed, dried and their masses redetermined.

The table shows the masses of the electrodes before and after electrolysis.

mass of impure
copper anode 40.0 35.0 5.0 g decrease
mass of pure
copper cathode 10.0 14.8 4.8 g increase
Explain these results.
(3}

Theve was. o ..uefﬁ._lmcmﬁr.. onthe. copper. cathode. oecause. the Copper. .
_metmetal Lxy oxidised ot e . anede. and formed. Co % iens.....

_in Soluhan end Yo were @ redued ot tha . catnode to ferm.
Tfu‘:muﬂhg.

Solid Copper. aoms. coacting tha. cafhode 8. The- ancde dcteased. .

cans i a l',.,g

WIOS e
v mass by 5 andd2g of Hhis. weas. :mpun-hfsm nﬂr&uSa.
sy

Results Plus: Examiner Comments

A typically seen very good response. Three marking points have been mentioned in this

response. The formation of copper ions at the anode/oxidation. The reduction of copper ions at
the cathode to form copper atoms. The difference in the change in mass has been correctly
linked to impurities. This response scored 3 marks.

(c)

This question was very poorly answered by the majority of candidates, with very few candidates
scoring the 2 marks available. In cases where 1 mark was scored, it was invariably for showing
the correct species on both sides of the equation, but with incorrect balancing, typically for
showing only 2 electrons, rather than 4 electrons on the Right Hand Side of the equation. The
majority of answers which failed to score, reference to gaining electrons on the Left Hand Side.
In some responses this reaction was confused with the oxidation half equation occurring at the
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anode during the electrolysis of water.

(c} In an electrolysis experiment, oxide lons, O, form axygen gas, O,

‘Write the balanced half equation for the reaction.

o — 0, t2e

Results Plus: Examiner Comments

A typical 1 mark response for showing the correct species but incorrect balancing, namely the 2
on the LHS is missing and 2e" is incorrect on the RHS.

(d)

A significant number of excellent answers were noted by the examiners, gaining the maximum 6
marks, Level 3. There was good recognition of the movement of sodium ions and chloride ions to
the correct electrodes and the subsequent reduction and oxidation reactions. The use of half
equations for the reduction and oxidation processes was seen occasionally. Very few candidates
discussed the fact that two chlorine atoms joined to form a chlorine molecule.

Level 2 responses often showed less detail regarding electron transfer following movement of
ions to the electrodes. Often candidates incorrectly referred to chlorine ions instead of chloride
ions. Some candidates confused the electrolysis of an aqueous solution of sodium chloride /
brine with that of molten sodium chloride in the question, despite some detailed explanations,
which often limited the answers to Level 2. In some cases, it was disappointing to see atoms with
charges or ions going to the wrong electrodes, or confusing the anode with the cathode.
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*(d) Sedium chloride is an ionic compound.
It contains sodium ions, Na*, and chloride ions, CI-,
’ 0 f P

When molten sodium chloride is electrolysed, sodium metal and chlorine gas are
formed.

Describe how the sodium ions and chloride lons in solid sodium chloride are

converted into sodium and chlorine by electrolysis.
(&

____].n.__.mm{m&am_mg_.%cd.mm.j..ons_._{m; Qurotred . EOwaAs .

e Caxnode 0s tney. Contoun OSitve {0NS. ivncn
CoMRNS. X itra_ 0. Sodium. merar “The cnicade icns. e

(wocked. owa@s e Onode. 0S ey CONMou. QEQO.ME_ soNs .
woen fons 6 Cronee Qos.
Sotum Qpea to. e Camode beconse s Gma Negosive. .
dechiode Ond. e SO0iuM ¥ (008 02 PRAINAL. - POSIVR,. ..

Chlgnde ons. 00 0 e Oncole O Decouse LiSQ_POSIOVe. ..
elecode. Ond me  Chichde \ons. Oge neganve......

s fosmsSoowm. Onct CIchine 0s. Dey O pom
Qitiocked bo e, Qipresent. ALK

Results Plus: Examiner Comments

his response correctly mentions the movement of sodium ions and chloride ions to the cathode

and anode respectively. The formation of chlorine gas at the anode and sodium metal at the
cathode have been discussed. There have been four relevant points made. This response scored
4 marks - Level 2.

*(d) Sodium chloride is an ionic compound.
It contains sodium ions, Na*, and chloride ions, CI-.

When molten sodium chloride is electrolysed, sodium metal and chlorine gas are
formed.,

Describe how the sodium lons and chloride lons in solid sodium chloride are

converted into sodium and chlorine by electrolysis,
(6)

\ L Soaum‘lw\s .. Qrw«{'ﬁx Selwhen.  om
?.ﬂigak_wmwéj . ‘QF.R.CQJ‘EP\'#&% . ‘5?' . 3“a"’(l_ e
; ﬂt&.ﬁvﬁll‘l}S\; &;w_c.m 'Qq?nsx'!‘-z. {Marﬂ.ci' . cfﬁ'?’?‘ﬁc,ii* P
Tl clodemde . tonms o ?uﬁ- a& hweds
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Results Plus: Examiner Comments

wo correct points have been made, namely the movement of sodium ions to the cathode and
chloride ions to the anode. This response scored 2 marks - Level 1.

Sean e sodiom. Chieide 13 1€ ctrmgaed
A Sodiom  (oNSs. Qe orracted ot
negodively Charged cothode as tay are pmmuc
wwgm They e than. reduced..
A8 tmﬁ %cur’l glectrons. The. naganve. Mﬂ{r
- ageGaraeted  Chjorige 10ns e A iCteel to..
~The posiCivery. charged.. QNode .ty are..
: .o.m.dued Gs.thaly (se elecHrons.

Results Plus: Examiner Comments

he movement of the sodium ions to the cathode and chloride ions to the anode are mentioned.
Redox reactions at the electrodes have been discussed, namely chloride ions losing electrons /

oxidation and sodium ions gaining electrons / reduction. Overall, although the answer is
relatively concise, there are six relevant points regarding both the electrode processes, so this
response is sufficient for Level 3 and scored 6 marks.
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Results Plus: Examiner Comments

his is an excellent example of typical Level 3 response - 6 marks.

he movement of ions to the respective electrodes has been discussed and the electrode
processes at the anode and cathode have been described and explained in detail, coupled with
detailed halfequations. There are greater than the minimum valid points required for Level 3.

Q7.
(a)

The majority of candidates were able to score the 1 mark available, with references to 'improves
resistance to corrosion'. The most common error was to mention 'to prevent rusting' which is
clearly only specific to iron and steel. However, this was credited only if the rusting, when
mentioned, was specifically linked to iron and steel. Some candidates confused 'corrosive' with
‘corrosion'. Several candidates incorrectly referred to 'making the metal stronger' or 'making the
metal conduct' or simply repeated the reason already given in stem of the question.
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(b)

Although there were some excellent responses seen by examiners, gaining the full 3 marks
available, the majority of candidates struggled with interpreting the results for the purification of
copper by electrolysis in terms of atoms, ions and the redox processes occurring. Marks were
generally awarded for stating 'the movement of copper ions from the anode to the cathode' or
for a correct reference to 'the difference in the changes in mass (0.2 g) being down to
impurities'.

Many answers referred to the change in mass of the anode or cathode, but did not explain this,
or extend this sufficiently to explain the mass difference in terms of impurities. Few responses
actually made specific reference to the oxidation/atoms losing electrons or reduction/ions
gaining electrons at the anode and cathode respectively. Half equations were rarely given.

b} Copper sulfate solution was electrolysed using copper electrodes.
The mass of each electrode was determined before it was placed in the solution.

6V dc
supply

pure copper

cathode ————— impure

" copper anode

copper sulfate
solution —

-

The electrolysis was carried out for a period of time.
The electrodes were removed, washed, dried and their masses redetermined.

The table shows the masses of the electrodes before and after electrolysis.

mass of impure 400 | 350 5.0 g decrease
copper anode |
mass of pure .
copper cathode 10.0 148 4 8 g increase
Explain these results.
(3]
Because toe CoPRer u.OS Ouctracted O

QMount O oQper LN lng Contnpold Ly
UGS @ AeAUCHDN L. e aantole.

QS HNE CopPLr (NG raded IS the Costedl
(leewing kU Topusibos. )

Results Plus: Examiner Comments

In this response there is no mention of copper ions or the movement of copper ions, or copper
atoms being formed. The impurities are not linked to the 0.2g difference in the mass changes.
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his response scored 0 marks.

(b) Copper sulfate solution was electrolysed using copper electrodes.
The mass of each electrode was determined before it was placed in the solution.

6V dc
supply

pure copper

cathode impure

copper anode

copper sulfate
salution

The electrolysis was carried out for a period of time.
The electrades were removed, washed, dried and their masses redetermined.

The table shows the masses of the electrodes before and after electrolysis,

[-1 8
LIN

mass of impure 40.0 450 50 3 decraase
copper angde
mass of pure

copper cathode 100 14.8 4.8 g increase

Explain these results.
(3)

AR a0 oAy SORQE. SRR AL DX ihi Dedh. e ening ... By Lus . ELECEI0N, ...
. foien g . GCutt sona. bhed onkd inhe sobbon . At Pre tathode | eleckiood. ...
atered
v e SO O oy T O RREONNG.. . COPQES . T btk AN, . 1 i .

LS. R k. okt e, TR MeRBa.. e, NG . G000 A9t S by B IR, REC SR ..

. ooges . Arogeest. 2N and L e coxbach Aeina., ¥ -1 %- Shepauit sepadd b edlded baik,.
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Results Plus: Examiner Comments

he processes occurring at the anode and cathode have been discussed in detail. There has
been no further discussion of the 0.2g change in mass difference linked to impurities or any
mention of movement of ions. This response scored 2 marks.
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(b) Copper sulfate solution was electrolysed using copper electrodes.
The mass of each electrode was determined before it was placed in the solution.

6Vde
supply

pure copper

cathode Impure

copper anode

capper sulfate
solution

oRidh sed

The electrolysis was carried out for a period of time.
The electrodes were removed, washed, dried and their masses redetermined.

The table shows the masses of the electrodes before and after electrolysis.

mass of impure
copper anode 40.0 35.0 5.0 g decrease
mass of pure
copper cathode 10.0 14.8 4.8 g increase
Explain these results.
(3}

Theve was. o ..uefﬁ._lmcmﬁr.. onthe. copper. cathode. oecause. the Copper. .
_metmetal Lxy oxidised ot e . anede. and formed. Co % iens.....

_in Soluhan end Yo were @ redued ot tha . catnode to ferm.
Tfu‘:muﬂhg.

Solid Copper. aoms. coacting tha. cafhode 8. The- ancde dcteased. .

cans i a l',.,g

WIOS e
v mass by 5 andd2g of Hhis. weas. :mpun-hfsm nﬂr&uSa.
sy

Results Plus: Examiner Comments

A typically seen very good response. Three marking points have been mentioned in this

response. The formation of copper ions at the anode/oxidation. The reduction of copper ions at
the cathode to form copper atoms. The difference in the change in mass has been correctly
linked to impurities. This response scored 3 marks.

(c)

This question was very poorly answered by the majority of candidates, with very few candidates
scoring the 2 marks available. In cases where 1 mark was scored, it was invariably for showing
the correct species on both sides of the equation, but with incorrect balancing, typically for
showing only 2 electrons, rather than 4 electrons on the Right Hand Side of the equation. The
majority of answers which failed to score, reference to gaining electrons on the Left Hand Side.
In some responses this reaction was confused with the oxidation half equation occurring at the
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anode during the electrolysis of water.

(c} In an electrolysis experiment, oxide lons, O, form axygen gas, O,

‘Write the balanced half equation for the reaction.

o — 0, t2e

Results Plus: Examiner Comments

A typical 1 mark response for showing the correct species but incorrect balancing, namely the 2
on the LHS is missing and 2e" is incorrect on the RHS.

(d)

A significant number of excellent answers were noted by the examiners, gaining the maximum 6
marks, Level 3. There was good recognition of the movement of sodium ions and chloride ions to
the correct electrodes and the subsequent reduction and oxidation reactions. The use of half
equations for the reduction and oxidation processes was seen occasionally. Very few candidates
discussed the fact that two chlorine atoms joined to form a chlorine molecule.

Level 2 responses often showed less detail regarding electron transfer following movement of
ions to the electrodes. Often candidates incorrectly referred to chlorine ions instead of chloride
ions. Some candidates confused the electrolysis of an aqueous solution of sodium chloride /
brine with that of molten sodium chloride in the question, despite some detailed explanations,
which often limited the answers to Level 2. In some cases, it was disappointing to see atoms with
charges or ions going to the wrong electrodes, or confusing the anode with the cathode.

STEMUP.CO.UK
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*(d) Sedium chloride is an ionic compound.
It contains sodium ions, Na*, and chloride ions, CI-,
’ 0 f P

When molten sodium chloride is electrolysed, sodium metal and chlorine gas are
formed.

Describe how the sodium ions and chloride lons in solid sodium chloride are

converted into sodium and chlorine by electrolysis.
(&

____].n.__.mm{m&am_mg_.%cd.mm.j..ons_._{m; Qurotred . EOwaAs .

e Caxnode 0s tney. Contoun OSitve {0NS. ivncn
CoMRNS. X itra_ 0. Sodium. merar “The cnicade icns. e

(wocked. owa@s e Onode. 0S ey CONMou. QEQO.ME_ soNs .
woen fons 6 Cronee Qos.
Sotum Qpea to. e Camode beconse s Gma Negosive. .
dechiode Ond. e SO0iuM ¥ (008 02 PRAINAL. - POSIVR,. ..

Chlgnde ons. 00 0 e Oncole O Decouse LiSQ_POSIOVe. ..
elecode. Ond me  Chichde \ons. Oge neganve......

s fosmsSoowm. Onct CIchine 0s. Dey O pom
Qitiocked bo e, Qipresent. ALK

Results Plus: Examiner Comments

his response correctly mentions the movement of sodium ions and chloride ions to the cathode

and anode respectively. The formation of chlorine gas at the anode and sodium metal at the
cathode have been discussed. There have been four relevant points made. This response scored
4 marks - Level 2.

*(d) Sodium chloride is an ionic compound.
It contains sodium ions, Na*, and chloride ions, CI-.

When molten sodium chloride is electrolysed, sodium metal and chlorine gas are
formed.,

Describe how the sodium lons and chloride lons in solid sodium chloride are

converted into sodium and chlorine by electrolysis,
(6)

\ L Soaum‘lw\s .. Qrw«{'ﬁx Selwhen.  om
?.ﬂigak_wmwéj . ‘QF.R.CQJ‘EP\'#&% . ‘5?' . 3“a"’(l_ e
; ﬂt&.ﬁvﬁll‘l}S\; &;w_c.m 'Qq?nsx'!‘-z. {Marﬂ.ci' . cfﬁ'?’?‘ﬁc,ii* P
Tl clodemde . tonms o ?uﬁ- a& hweds
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Results Plus: Examiner Comments

wo correct points have been made, namely the movement of sodium ions to the cathode and
chloride ions to the anode. This response scored 2 marks - Level 1.

Sean e sodiom. Chieide 13 1€ ctrmgaed
A Sodiom  (oNSs. Qe orracted ot
negodively Charged cothode as tay are pmmuc
wwgm They e than. reduced..
A8 tmﬁ %cur’l glectrons. The. naganve. Mﬂ{r
- ageGaraeted  Chjorige 10ns e A iCteel to..
~The posiCivery. charged.. QNode .ty are..
: .o.m.dued Gs.thaly (se elecHrons.

Results Plus: Examiner Comments

he movement of the sodium ions to the cathode and chloride ions to the anode are mentioned.
Redox reactions at the electrodes have been discussed, namely chloride ions losing electrons /

oxidation and sodium ions gaining electrons / reduction. Overall, although the answer is
relatively concise, there are six relevant points regarding both the electrode processes, so this
response is sufficient for Level 3 and scored 6 marks.
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Results Plus: Examiner Comments

his is an excellent example of typical Level 3 response - 6 marks.

he movement of ions to the respective electrodes has been discussed and the electrode
processes at the anode and cathode have been described and explained in detail, coupled with
detailed halfequations. There are greater than the minimum valid points required for Level 3.

Qs.
(a)(i)

Mainly correct, but capital and small letters must be clear.

(a)(ii)

This part was not well answered with a high proportion of blanks or incorrect answers. Many said
it was a good conductor, but omitted 'heat’ or said "a good conductor of electricity". Others
latched on to the word 'molten' and made comments about free moving electrons/ions being
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present in a molten substance allowing electrolysis to take place (or that solid sodium could not
be used). Others latched on to 'sodium' and described that it was suitable due to its high
reactivity.

(b)(i)

Reasonably well know, with 'OIL RIG' regularly seen jotted down beside correct answers. A useful
mnemonic!

(b)(iii)

Whilst there were many correct answers here, a surprising number of other elements (or even
compounds) were generated out of lead bromide (including iron, copper, silver, chlorine and
nitrogen). Bromide was an obvious error as a product, and candidates are advised that rather
than superimposing 'n' over 'd' to correct an error, it would be better to cross out the incorrect
answer and write in the correct answer above. The question clearly required the completion of
the word equation, so symbols were not credited.

{iiil) When molten lead bromide Is electrolysed, a silver-coloured liquid is
produced at the cathode and a red-brown gas is produced at the anode,

Complete the word equation by showing the products formed when molten
lead bromide is electrolysed.
(2)

lead bromide — HEC{U; + k_?:mﬁ‘tlli?

Results Plus: Examiner Comments

his answer scored 1.

Results Plus: Examiner Tip

Remember that the halogens are called fluorine, chlorine, bromine and iodine, but the ions are
fluoride, bromide, chloride and iodide.

(c)(i)

It is important in a question like this that all of the correct answers are given.

(c)(ii)

STEMUP.CO.UK
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Many excellent 3 mark answers were seen here, where the type of hardness in the three liquids
was clearly stated with evidence from the data, some candidates using the conductivity data
effectively. Some candidates just stated the types of hardness but gave no explanations, and
only scored one mark. In some cases, there was a lack of clarity over liquid B; not showing that

scum formed before and lather after.

There were some apparent 'slips of the pen' where one liquid was repeated with a different
explanation and one liquid was omitted. Candidates are strongly advised to read through such

answers before moving on.

(i} Use the results of the tests to explain whether each of the liquids A, B and C is
soft, shows permanent hardness, or shows temporary hardness,

Hed ender conduck elech i, g ligued A
-agﬁ{ cmci Ko L:dA hee] u-aq!-er lgud B
AN RMPEP:J herl  weeks becavre @gﬂlﬁ/ koS
ool , ik forrgs. a telr tigid A QS Qoweacal
ek wseder Lema.z__ ik shy. deseal facer. e follen aflr b5
ba. | < an

Come (G&v eleckr Q EL\,{ ffra%g%\ Tdbﬁ'.i‘.’/ LK \‘"{% L Iﬂé

Ny qﬂ
(Total for Questlnn 4=10 marksl

(31

Results Plus: Examiner Comments

his is an excellent answer that uses the data given to explain whether the liquids are soft or
show permanent or temporary hardness.

iy Use the results of the tests to explain whether each of the liquids A, B and C is
soft, shows permanent hardness, or shows temporary hardness,
{3)

-A G peﬂmanémf hard  water
,fg L) tempocay ha/p{nuj hut bosled
“C | jpompesacdiaiia |

Results Plus: Examiner Comments

his candidate has some knowledge but has not applied it to answer the question as required.

Results Plus: Examiner Tip
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Read through your answers and check that they do what is asked. If the question says 'use the
results...' then you must refer to the data given.

Qo.
(a)(i)

Mainly correct, but capital and small letters must be clear.

(a)(ii)

This part was not well answered with a high proportion of blanks or incorrect answers. Many said
it was a good conductor, but omitted 'heat' or said "a good conductor of electricity". Others
latched on to the word 'molten' and made comments about free moving electrons/ions being
present in a molten substance allowing electrolysis to take place (or that solid sodium could not
be used). Others latched on to 'sodium' and described that it was suitable due to its high
reactivity.

(b)(i)

Reasonably well know, with 'OIL RIG' regularly seen jotted down beside correct answers. A useful
mnemonic!

(b)(iii)

Whilst there were many correct answers here, a surprising number of other elements (or even
compounds) were generated out of lead bromide (including iron, copper, silver, chlorine and
nitrogen). Bromide was an obvious error as a product, and candidates are advised that rather
than superimposing 'n' over 'd' to correct an error, it would be better to cross out the incorrect
answer and write in the correct answer above. The question clearly required the completion of
the word equation, so symbols were not credited.

{ili) When malten lead bromide is electrolysed, a silver-coloured liquid Is
produced at the cathode and a red-brown gas is produced at the anode,

Complete the word equation by showing the products formed when molten
lead bromide is electrolysed.
(2)

lead bromide — ... QLA o lotanaee
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his answer scored 1.

Results Plus: Examiner Tip

Remember that the halogens are called fluorine, chlorine, bromine and iodine, but the ions are
fluoride, bromide, chloride and iodide.

(c)(i)

It is important in a question like this that all of the correct answers are given.

(c)(ii)

Many excellent 3 mark answers were seen here, where the type of hardness in the three liquids
was clearly stated with evidence from the data, some candidates using the conductivity data
effectively. Some candidates just stated the types of hardness but gave no explanations, and
only scored one mark. In some cases, there was a lack of clarity over liquid B; not showing that
scum formed before and lather after.

There were some apparent 'slips of the pen' where one liquid was repeated with a different
explanation and one liguid was omitted. Candidates are strongly advised to read through such
answers before moving on.

(i} Use the results of the tests to explain whether each of the liquids A, B and C is
soft, shows permanent hardness, or shows temporary hardness,

g and & o LHJA L___ voaler, l-q,uml%
AN I’CMFE:P:J i'[t'-ftl ek B&CG&I}, u::;c;[/ﬁ/‘ koS
ooiled i jorms. a tallr gpid B s fowacant
e wseder becale v deseal facen o follen aflr s
beiled , and \qprd < 1S 5%"" uscd'—w e gy !rmfm}

‘Cem die {-t‘g,h‘ Q '{Gr,._.l_s

(3)

Ny r:ﬁ
tTutnl for Questinn 4=10 rrmrlu,'l

Results Plus: Examiner Comments

his is an excellent answer that uses the data given to explain whether the liquids are soft or
show permanent or temporary hardness.
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(i) Use the results of the tests to explain whether each of the liquids A, B and C is
soft, shows permanent hardness, or shows temporary hardness,

-A o permanfint hard wates
B temporary hardn I but bosled
-C | Soaezioe , e e {Z-' d fﬁl/"fa/

(3)

Results Plus: Examiner Comments

his candidate has some knowledge but has not applied it to answer the question as required.

Results Plus: Examiner Tip

Read through your answers and check that they do what is asked. If the question says 'use the
results...' then you must refer to the data given.

Q10.
(b)(i)

The majority of candidates knew that argon can be used to put out fires because it is
nonflammable.

(b)(ii)

The majority of candidates knew that helium is used in airships because it has a low density.

(c)(i)

It was disappointing that not many candidates knew the appearance of chlorine at room
temperature. The appearance of bromine and iodine were given as a colour and a physical state
and there were 2 marks for this question, so candidates should also have given the appearance
of chlorine as a colour and a physical state. A common incorrect answer was that chlorine is a
blue liquid, showing that candidates were probably confused with the use of chlorine in
swimming pools. Candidates would benefit from being shown a gas jar of chlorine.
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chlorine 3 oS
bromine dark red liquid
iodine grey solid

Results Plus: Examiner Comments

his candidate scored 1 mark for gas.

Results Plus: Examiner Tip
If you are given some information in a question, try to see if there is a pattern and answer in a

similar way. In this question, the appearances of bromine and iodine are described with a colour
and a physical state. The appearance of chlorine should also include the colour and physical

state.

chlorine Gveen 30-.5
bromine dark red liquid
iodine grey solid

Results Plus: Examiner Comments

his is an example of an answer that scored 2 marks as it includes the correct colour and
physical state for chlorine.

(c)(ii)

The majority of candidates could write the correct word equation.

Some candidates decided to attempt to write a balanced equation, but credit was only given if
this was completely correct. Symbols such as H or Cl should not be used for hydrogen and

chlorine gas. Candidates are advised to write word equations when they are asked to do so in a
question.
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Some candidates also lost marks by writing CL as the symbol for chlorine and others changed
the product to hydrochloric acid, hydrochloride or hydrogen chlorine.

| Hehoown . +Chloet. .

nchare |

Results Plus: Examiner Comments

his answer scores 1 mark for hydrogen + chlorine. The candidate has written the name of the
product as hydrogen chlorine, which is incorrect.

Results Plus: Examiner Tip

Copy the names of chemicals carefully from the question.

Results Plus: Examiner Comments

his candidate tried to write a balanced equation, but the formulae are incorrect so no marks
were given.

Results Plus: Examiner Tip

If a question asks for a word equation, do not try to write a balanced equation.

| W? it CAOIT Al Fradepes LAl

Results Plus: Examiner Comments

his is an example of a correct word equation, scoring 2 marks.
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Q11.

(b)(i)

The majority of candidates knew that argon can be used to put out fires because it is
nonflammable.

(b)(ii)

The majority of candidates knew that helium is used in airships because it has a low density.

(c)(i)

It was disappointing that not many candidates knew the appearance of chlorine at room
temperature. The appearance of bromine and iodine were given as a colour and a physical state
and there were 2 marks for this question, so candidates should also have given the appearance
of chlorine as a colour and a physical state. A common incorrect answer was that chlorine is a
blue liquid, showing that candidates were probably confused with the use of chlorine in
swimming pools. Candidates would benefit from being shown a gas jar of chlorine.

chlorine _ﬁﬂq .
bromine dark red liquid
i iodine grey salid

Results Plus: Examiner Comments

his candidate scored 1 mark for gas.

Results Plus: Examiner Tip

If you are given some information in a question, try to see if there is a pattern and answer in a
similar way. In this question, the appearances of bromine and iodine are described with a colour
and a physical state. The appearance of chlorine should also include the colour and physical
state.
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chlorine Grreen 3;;45
bromine dark red liquid
iodine grey solid

Results Plus: Examiner Comments

his is an example of an answer that scored 2 marks as it includes the correct colour and
physical state for chlorine.

(c)(ii)

The majority of candidates could write the correct word equation.

Some candidates decided to attempt to write a balanced equation, but credit was only given if
this was completely correct. Symbols such as H or Cl should not be used for hydrogen and
chlorine gas. Candidates are advised to write word equations when they are asked to do so in a

question.

Some candidates also lost marks by writing CL as the symbol for chlorine and others changed
the product to hydrochloric acid, hydrochloride or hydrogen chlorine.

A chare |

Results Plus: Examiner Comments

his answer scores 1 mark for hydrogen + chlorine. The candidate has written the name of the
product as hydrogen chlorine, which is incorrect.

Results Plus: Examiner Tip

Copy the names of chemicals carefully from the question.
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Results Plus: Examiner Comments

his candidate tried to write a balanced equation, but the formulae are incorrect so no marks
were given.

Results Plus: Examiner Tip

If a question asks for a word equation, do not try to write a balanced equation.

| Aadigpan .+ CATAC > AoaiShen  Chlorire.

Results Plus: Examiner Comments

his is an example of a correct word equation, scoring 2 marks.

Q12.
(a)(i)
Many candidates stated that the temperature increased, although quite a few skipped that

statement and stated that heat is released. Some candidates did not then link that to an
exothermic reaction.

There was quite a lot of confusion between exothermic and endothermic reactions when the
temperature rises and many contradictory statements were seen, for example 'the temperature
increased so the reaction takes in heat'. Many candidates are unclear about the difference
between heat and temperature and it was not unusual to see statements such as 'the heat
increased by 26°C".

Results Plus: Examiner Comments
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his candidate knows the meaning of endothermic but unfortunately this is the wrong answer to
this question so no mark was scored.

his candidate has stated that the temperature has increased, so scores 1 mark. Unfortunately
they have mixed up the meaning of exothermic and endothermic.

Results Plus: Examiner Tip

Learn the difference between exothermic and endothermic reactions.

(2}

B W{wéampcfdoﬂw Bssen flos

it e coickplede e 1S ey ot e botler:

Results Plus: Examiner Comments

his is a very good answer that scored 2 marks. The candidate has written about the
temperature change and linked this to an exothermic reaction.

(a)(ii)

Many candidates were able to complete the equation for the reaction with the correct formulae.
Some candidates completed the equation as a word equation and received no credit.

Some candidates would benefit from more practice in writing balanced equations.

| Zn + Quso, — ... Zi0C. Aok | Cofter |
... ::::::G:G
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Results Plus: Examiner Comments

his candidate has written the names of the substances formed and scored no marks. If a
question asks for formulae, you will not receive any marks for a word equation.

Results Plus: Examiner Tip

Practise writing balanced equations.

Zn + CusSO, —» Z-,h(_,u e Zr\&Oﬂ N

Results Plus: Examiner Comments
his candidate has scored 1 mark for the correct formula for zinc sulfate. ZnCu is incorrect. Look

at the information given in the question. The start of this question states that zinc sulfate and
copper are formed.

Results Plus: Examiner Comments

his is an example of a correct equation that scored 2 marks.

(b)

There were some excellent answers to this question. However, some candidates are confused
between rate and time and wrote about time getting quicker rather than shorter. Some
candidates just described the pattern in the graph and they scored 1 mark. Other candidates
knew that the rate increases as the concentration increases and they also scored a mark. A
common incorrect answer was that the rate decreases as the concentration increases as they
had not realised that the graph was a plot of time against concentration.

St~ Al Pagteslivem. lo (tact
1

STEMUP.CO.UK



https://stemup.co.uk

Results Plus: Examiner Comments

his answer scored 1 mark as it gives a clear description of the pattern shown in the graph.

Results Plus: Examiner Tip

Use the labels on the axes of the graph to help you to describe the pattern shown.

Afy Mere  Yee Cﬁﬂm'!-rcz_hon LE ol
\'\«an‘oclﬁ{ar{c oAl me -H\é’. ‘f‘lﬂ-’\ﬂ

'ICC"( A Maéjur\uawa

L QULCARC .

Results Plus: Examiner Comments
his candidate has confused rate and time so has not scored a mark.

ry to understand the difference between rate and time. As the time taken for a reaction to take
place decreases, the rate of reaction increases.

Te omou of  trae gets  Shodes a3
e Gumowat . of . ndcolher e aGd  woreaso
TThe  rote of . reachaa .getS . Quasde

Results Plus: Examiner Comments

his is a correct answer and scored 2 marks.

(c)

Some candidates gave excellent experimental details of how to investigate the effect of using
different size marble chips on the rate of reaction, showing that they had carried out these
experiments. Some candidates tried to describe an experiment of adding the marble chips to a
beaker of hydrochloric acid but they gave no indication of how they could measure the volume of
gas produced, the mass loss or time for limewater to go milky. Some candidates seemed
unfamiliar with this type of experiment but they gave good descriptions of the results they would
expect and they received some credit for this. Some candidates were unfamiliar with the idea of
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a fair test and thought that they could investigate the rate by comparing one large chip and one
small chip or use different masses of marble chips. A common misunderstanding was that
smaller marble chips have a smaller surface area so they react faster. A few candidates thought
that the marble chips were acting as a catalyst. Some candidates spent time writing about other
factors that affect the rate of reaction but that was not needed in this question.

iG]

Results Plus: Examiner Comments

his is an example of a level 1 answer that scored 2 marks. The candidate has not described the
experiments but does know that smaller marble chips will increase the rate of reaction.

Results Plus: Examiner Tip

Revise the experiments that you have carried out or seen demonstrated to you so that you can
describe them.
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Results Plus: Examiner Comments

his is an example of a level 2 answer that scored 4 marks. The candidate has explained that the
smaller marble chips have a larger surface area so the reaction will be faster. However, they
have not described an experiment so they cannot achieve level 3.

ou will only achieve the highest level if you answer the question and include a description of
the experiments.
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Results Plus: Examiner Comments

his is an example of a level 3 answer that scored 6 marks. The answer gives a description of
two experiments and the results that would be expected.

Q13.
(a)(i)

Many candidates stated that the temperature increased, although quite a few skipped that
statement and stated that heat is released. Some candidates did not then link that to an
exothermic reaction.

There was quite a lot of confusion between exothermic and endothermic reactions when the
temperature rises and many contradictory statements were seen, for example 'the temperature
increased so the reaction takes in heat'. Many candidates are unclear about the difference
between heat and temperature and it was not unusual to see statements such as 'the heat
increased by 26°C'.
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Results Plus: Examiner Comments

his candidate knows the meaning of endothermic but unfortunately this is the wrong answer to
this question so no mark was scored.

Results Plus: Examiner Comments

his candidate has stated that the temperature has increased, so scores 1 mark. Unfortunately
they have mixed up the meaning of exothermic and endothermic.

Results Plus: Examiner Tip

Learn the difference between exothermic and endothermic reactions.

(2}

B m&mpcfdwaw Bssen flos

Results Plus: Examiner Comments

his is a very good answer that scored 2 marks. The candidate has written about the
temperature change and linked this to an exothermic reaction.

(a)(ii)

Many candidates were able to complete the equation for the reaction with the correct formulae.
Some candidates completed the equation as a word equation and received no credit.
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Some candidates would benefit from more practice in writing balanced equations.

Results Plus: Examiner Comments

his candidate has written the names of the substances formed and scored no marks. If a
question asks for formulae, you will not receive any marks for a word equation.

Results Plus: Examiner Tip

Practise writing balanced equations.

Zn +cuso, —» . LnC o s Z”&Ou .

Results Plus: Examiner Comments

his candidate has scored 1 mark for the correct formula for zinc sulfate. ZnCu is incorrect. Look
at the information given in the question. The start of this question states that zinc sulfate and
copper are formed.

his is an example of a correct equation that scored 2 marks.

(b)

There were some excellent answers to this question. However, some candidates are confused
between rate and time and wrote about time getting quicker rather than shorter. Some
candidates just described the pattern in the graph and they scored 1 mark. Other candidates
knew that the rate increases as the concentration increases and they also scored a mark. A
common incorrect answer was that the rate decreases as the concentration increases as they
had not realised that the graph was a plot of time against concentration.
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Results Plus: Examiner Comments

his answer scored 1 mark as it gives a clear description of the pattern shown in the graph.

Results Plus: Examiner Tip

Use the labels on the axes of the graph to help you to describe the pattern shown.

As  ere e concontraben. of.
h«ﬁdﬁ‘vd\lg{c DAl L *H‘& ‘Jl‘lnf\ﬂ,
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Results Plus: Examiner Comments
his candidate has confused rate and time so has not scored a mark.

ry to understand the difference between rate and time. As the time taken for a reaction to take
place decreases, the rate of reaction increases.

e omouse of e gets  Shoe- o5
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Results Plus: Examiner Comments

his is a correct answer and scored 2 marks.
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(c)

Some candidates gave excellent experimental details of how to investigate the effect of using
different size marble chips on the rate of reaction, showing that they had carried out these
experiments. Some candidates tried to describe an experiment of adding the marble chips to a
beaker of hydrochloric acid but they gave no indication of how they could measure the volume of
gas produced, the mass loss or time for limewater to go milky. Some candidates seemed
unfamiliar with this type of experiment but they gave good descriptions of the results they would
expect and they received some credit for this. Some candidates were unfamiliar with the idea of
a fair test and thought that they could investigate the rate by comparing one large chip and one
small chip or use different masses of marble chips. A common misunderstanding was that
smaller marble chips have a smaller surface area so they react faster. A few candidates thought
that the marble chips were acting as a catalyst. Some candidates spent time writing about other
factors that affect the rate of reaction but that was not needed in this question.

i6)
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Results Plus: Examiner Comments

his is an example of a level 1 answer that scored 2 marks. The candidate has not described the
experiments but does know that smaller marble chips will increase the rate of reaction.

Results Plus: Examiner Tip

Revise the experiments that you have carried out or seen demonstrated to you so that you can
describe them.

STEMUP.CO.UK


https://stemup.co.uk

.Usmg 5mm,r MNarble  Anaps, mMeans.
OJC%U SUWHOLe Quea,
WHOU QR0 Ak theowl
oeniohe 00 A AR
oo \(“\; NIV Tﬁnﬁc{b\c
) MOV O, O
T*\}\\?ipo\t A ps \0 \ smm sutlem?(
ko ANATh e Posbeads  colhidwn
Wkl the magble  Qap), The Lodter W
(ukt ¥ it e teaebion W m
NOME - & SO dustase  Qeq,
QU wmmt COMighe umhw.mwb\cw
ﬁ‘t \% muhng e fofe o Tre
feachion Vioppen. diwas .. |

Results Plus: Examiner Comments

his is an example of a level 2 answer that scored 4 marks. The candidate has explained that the
smaller marble chips have a larger surface area so the reaction will be faster. However, they
have not described an experiment so they cannot achieve level 3.

ou will only achieve the highest level if you answer the question and include a description of
the experiments.
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Results Plus: Examiner Comments

his is an example of a level 3 answer that scored 6 marks. The answer gives a description of
two experiments and the results that would be expected.

Q1l4.

Generally poorly answered with the majority of candidates scoring 1 mark only of the 3
available.

The most commonly seen responses scored 1 mark either for the left hand side or the right hand
side - but few candidates managed both. Few candidates were able to correctly write a balanced
equation. There were a few lost marks through a capital L as the second letter in a symbol.

1_' -
¢
Aluminium reacts with chlorine to form aluminium chloride. A.lL ) ‘k
Write the balanced equation for this reaction. Al 3
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his response scored 1 of the 3 marks available.

he response is awarded 1 mark for the correct formula of aluminium chloride shown on the
right hand side of the equation. The formula of chlorine shown on the left hand side of the
equation is incorrect since the subscripted 2 is missing from the formula. The balancing mark
cannot be awarded, since it is dependent on the correct formulae of all species being shown.

Results Plus: Examiner Tip

Ensure that you can write the formula for the simple molecules used in the specification, e.g.
remember that the formula of a molecule of chlorine is Cl,.

Aluminium reacts with chlorine to form aluminium chloride.

Write the balanced equation for this reaction,
(3)

LAA 3\“‘?2 A }U e

Results Plus: Examiner Comments

his response scored 1 of the 3 marks available.

he response is awarded 1 mark for the correct species, namely Al + Cl,, shown on the left hand
side of the equation. The formula of aluminium chloride shown on the right hand side of the
equation is incorrect. The balancing mark cannot be awarded, since it is dependent on the
correct formulae of all species being shown.

Q15.

Generally very well answered with most candidates able to score 2 or 3 of the 3 marks available
for balancing the equation and giving the correct state symbols.

Common errors in responses were:
Writing numbers instead of state symbols or candidates thinking that the formula needed to be
completed, e.g. Na(OH) where OH was written in the space for the state symbol or incorrectly

giving (aq) as the state symbol for water.
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Sodium reacts with water to form sodium hydroxide solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state
symbols for each substance,

(3)

................ Na(.3...) + 2H,0(.Aw..) = ... NaOH(RRY.) + Hil... D)

Results Plus: Examiner Comments

his response scored 1 mark only.

he candidate has not attempted to balance the equation. The mark awarded is for the correct
state symbols which are marked independently of the balancing.

Sodium reacts with water to form sodium hydroxide solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state
symbols for each substance.

(3)

L Na(OM..) + 2H,00......) = ... L. NaOH(........) + Hy(...o)

Results Plus: Examiner Comments

his response scored 2 of the 3 marks available.

he equation is correctly balanced and scores 1 mark for 2 Na and 1 mark for 2 NaOH. Clearly
the mark for the state symbols is not scored. This is marked independently of the balancing.
Although the OH in brackets is clearly changing the formula of Na to NaOH, this would not affect
the awarding of the first two marks for balancing the equation.

Ql6.

The balancing here was refreshingly well done. As in question 3e, state symbols were poor, with
water as ag a common mistake.

The 2 in front of the sodium was very often correct and more so than the 2 in front of the sodium
hydroxide.

Again, it was clear that some candidates had not used state symbols before and tried to add
further elements, compounds or numbers in the brackets.
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Sodium reacts with water to form sodium hydroxide in solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state
symboaols for each substance.
(3)

LLoNatS ) +2R00 k) 2 NaOH(C+g,) + Hy(..G.)

NG

PP

U
0

Results Plus: Examiner Comments

his candidate has carefully counted the atoms of each element on each side of the equation.

Q17.
(c)

This was very well answered on the whole, with the majority of responses giving a colour for
Universal indicator within the correct 'yellow / orange / red' range. In the few incorrect responses
seen either 'blue/purple’ or 'green' were commonly seen, confusing the colour with that for
alkalis or neutral solutions.

(d)

Most candidates scored at least 1 mark of the 2 marks available, either for showing the correct
reactant or product formula. A few candidates thought that the formula for the reactant was
NaH,, or carelessly, showed the second letter in the symbol for sodium using an upper case 'A’,
namely NAOH.

{d) The word equation for the reaction of dilute ethanoic acid with sodium hydroxide

solution is
etr_ianolc s:cdlun'! . sodium +  water
acid hydroxide ethanoate

Complete the balanced equation for this reaction.
(2)

CH,COOH + N&OH' > cHeoona + HoO
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Results Plus: Examiner Comments

he most commonly seen fully correct response, with both the correct reactant and product
formulae shown, so this scored 2 marks.

{d)} The word equation for the reaction of dilute ethanoic acid with sodium hydroxide

solution is
etf_'-a naoic + sodium sodium ——
acid hydroxide ethanoate

Complete the balanced equation for this reaction.

CH,COOH + ﬁNﬂ Hz o CH,COONa  + Hlo

(2)

Results Plus: Examiner Comments

A commonly seen error, showing the reactant formula, NaH,, but giving the correct formula for
water, so this response clearly scored 1 mark only.

Most candidates could recall 'hydrogen', as being the correct gas from the 'pop' test, to score the
1 mark available.

(f) (i)

Few candidates gained the full 2 marks available, that is for correctly writing both the correct
reactants and products. The majority simply gained credit for writing the reactants, which were
clearly given in the stem of the question. The most common mistake was to omit 'water' as the
other product besides ethyl ethanoate. In a few cases, 'carbon dioxide' was incorrectly given as
one of the products, instead of water, or careless, misspelled names meant a mark could not be
awarded.

(f) Ethanoic acid reacts with ethanol to form ethyl ethanoate,

(i} Write the word equation for this reaction.

Evnoc aad + EBancl =& %L ebhonooke

(2)

Results Plus: Examiner Comments

he correct reactants have been shown, but there is the omission of 'water' from the products,
so this response was awarded just 1 of the 2 marks available.

(f) Ethanoic acid reacts with ethanol to form ethyl ethanoate,

(i} Write the word equation for this reaction.
(2)

e,.HA.mnir; acich .+ th\knnl = D“'uj\ camaate  +  Laaker

——————————————————————— 1
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Results Plus: Examiner Comments

A typical correct answer. Both the reactants and products have been shown correctly, so this
was awarded the full 2 marks available.

(f) Ethancic acid reacts with ethanol to form ethyl ethanoate,

(i) Write the word equation for this reaction.

F_‘l{qma-'f.'_ e .)\ - 'Pﬂ‘»wl-’il “ —p {f'h’tjt f)HWﬁ“vk{ + rw,}fJ.ﬁ.a rh—

(2]

Results Plus: Examiner Comments

A commonly seen response. The reactants are correct, but 'carbon dioxide' has been given as
one of the products in addition to ethyl ethanoate, instead of the correct product 'water'. This
response scored 1 mark only.

Most candidates scored at least 1 of the 2 marks available. By far the most commonly seen
correct 2 mark responses linked 'perfumes' (use) to 'pleasant smelling' (property) or less
commonly 'flavourings/sweets' to 'tastes nice' or words to that effect. Occasionally, candidates
scored just 1 mark by reference to 'in clothing' (polyesters), but rarely linked this to '‘can be
made into fibres'.

(ii) Ethyl ethanoate is an ester.

Explain one use of esters,
(2)

é/ffﬂ' ace . .wsel . s e P
" Gt iginse :%7 frave . . a sttt ’ ppi /),

Results Plus: Examiner Comments
he mentioning of 'perfume’ is a suitable use. However, although commonly seen in responses

'sweet' is not a correct description of a smell, so the mark for the linked property was not
awarded. Overall this was awarded just 1 mark.

Results Plus: Examiner Tip

When answering typical 2 marked responses linking the use and property of esters, be careful to
avoid 'sweet' when referring to (pleasant) smells.
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(ii) Ethyl ethanoate is an ester.
Explain one use of esters.
(2)
C\ 'r"'fﬁll'-‘J'J":ﬁ N b, UOLN ¢ CT_H(:“T"} 1 aeo ! e\t

£ \.%ﬁ

Results Plus: Examiner Comments

A response seen in quite a few cases 'esters' confused with 'Easter'! This was awarded 0 marks.

Q18.
(c)

This was very well answered on the whole, with the majority of responses giving a colour for
Universal indicator within the correct 'yellow / orange / red' range. In the few incorrect responses
seen either 'blue/purple’ or 'green' were commonly seen, confusing the colour with that for
alkalis or neutral solutions.

(d)

Most candidates scored at least 1 mark of the 2 marks available, either for showing the correct
reactant or product formula. A few candidates thought that the formula for the reactant was
NaH,, or carelessly, showed the second letter in the symbol for sodium using an upper case 'A’,
namely NAOH.

{d) The word equation for the reaction of dilute ethanoic acid with sodium hydroxide

solution is
etr_ianolc " s:cdlun'! . sodium +  water
acid hydroxide ethanoate

Complete the balanced equation for this reaction.
(2)

CH,COOH + N&OH' > cHeoona + HoO

Results Plus: Examiner Comments

he most commonly seen fully correct response, with both the correct reactant and product
formulae shown, so this scored 2 marks.
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{d) The word equation for the reaction of dilute ethanoic acid with sedium hydroxide

solution is
ethanoic sodium sodium 7 bt
acid hydroxide ethanoate

Complete the balanced equation for this reaction.

CH,COOH + ﬂNQ Nz o CH,COONa  + HIO

(2

Results Plus: Examiner Comments

A commonly seen error, showing the reactant formula, NaH,, but giving the correct formula for
water, so this response clearly scored 1 mark only.

Most candidates could recall 'hydrogen', as being the correct gas from the 'pop' test, to score the
1 mark available.

(f) (i)

Few candidates gained the full 2 marks available, that is for correctly writing both the correct
reactants and products. The majority simply gained credit for writing the reactants, which were
clearly given in the stem of the question. The most common mistake was to omit 'water' as the
other product besides ethyl ethanoate. In a few cases, 'carbon dioxide' was incorrectly given as
one of the products, instead of water, or careless, misspelled names meant a mark could not be
awarded.

{f) Ethanoic acid reacts with ethanol to form ethyl ethanoate,

(I} Write the word equation for this reaction.

fU‘L;LﬂC:.:’_. [IC{E.L + CU‘\M\QL T‘?é%t et o

(2)

Results Plus: Examiner Comments

he correct reactants have been shown, but there is the omission of '‘water' from the products,
so this response was awarded just 1 of the 2 marks available.

{f) Ethanoic acid reacts with ethanol to form ethyl ethanoate.

(i} Write the word equation for this reaction.
(2)

eMancic acidh  + ebnanol b“mj\ ctomate .+ woaky

Results Plus: Examiner Comments

A typical correct answer. Both the reactants and products have been shown correctly, so this
was awarded the full 2 marks available.
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(f) Ethancic acid reacts with ethanol to form ethyl ethanoate,

(i) Write the word equation for this reaction.

@1{«,‘*«@-’& e -)\ F %’ﬂuﬂ'lﬁi “ —p {:}"‘th ?Hwaﬂvk'r’. + rw.«';rfJ.m rl‘ﬂ-

(2]

Results Plus: Examiner Comments

A commonly seen response. The reactants are correct, but 'carbon dioxide' has been given as

one of the products in addition to ethyl ethanoate, instead of the correct product 'water'. This
response scored 1 mark only.

Most candidates scored at least 1 of the 2 marks available. By far the most commonly seen
correct 2 mark responses linked 'perfumes' (use) to 'pleasant smelling' (property) or less
commonly 'flavourings/sweets' to 'tastes nice' or words to that effect. Occasionally, candidates
scored just 1 mark by reference to 'in clothing' (polyesters), but rarely linked this to ‘can be
made into fibres'.

(ii) Ethyl ethanoate is an ester.

Explain one use of esters,
: (2)

é/fﬂ' ace .. .wsel . s e P
o Gt iginse :%7 frave . . a sttt ’ ppi /),

Results Plus: Examiner Comments
he mentioning of 'perfume’ is a suitable use. However, although commonly seen in responses

'sweet' is not a correct description of a smell, so the mark for the linked property was not
awarded. Overall this was awarded just 1 mark.

Results Plus: Examiner Tip

When answering typical 2 marked responses linking the use and property of esters, be careful to
avoid 'sweet' when referring to (pleasant) smells.

(li} Ethyl ethanocate is an ester,

Explain one use of esters.
(2)

O nolddy anich  yen  colleck g hocotex\

e g %&
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Results Plus: Examiner Comments

A response seen in quite a few cases 'esters' confused with 'Easter'! This was awarded 0 marks.

Q19.
(i)

The question was well answered, with the most popular choice of conditions being anaerobic
conditions and a warm temperature/ correctly specified temperature range.

Ethanol
3 (a) Ethanol is produced by the fermentation of glucose.
Yeast is needed for the fermentation reaction.

(i) State two other conditions for fermentation.

Results Plus: Examiner Comments

emperature is relevant, here, but needs to be specified or say 'warm'.

Results Plus: Examiner Tip

Please specify conditions carefully - what is the optimum temperature?

This equation was poorly done. It is possible than many candidates did not think through working
out the products and writing the formulae. Ethanol was, after all, mentioned in every other part
of this question, yet a huge variety of formulae were given with no similarity to ethanol's formula
at all. Photosynthesis and respiration equations were sometimes given.

STEMUP.CO.UK


https://stemup.co.uk

Q20.
()]

The question was well answered, with the most popular choice of conditions being anaerobic
conditions and a warm temperature/ correctly specified temperature range.

Ethanol
3 (a) Ethanol is produced by the fermentation of glucose.
Yeast is needed for the fermentation reaction.

(i) State two other conditions for fermentation.

Results Plus: Examiner Comments

emperature is relevant, here, but needs to be specified or say 'warm'.

Results Plus: Examiner Tip

Please specify conditions carefully - what is the optimum temperature?

This equation was poorly done. It is possible than many candidates did not think through working
out the products and writing the formulae. Ethanol was, after all, mentioned in every other part
of this question, yet a huge variety of formulae were given with no similarity to ethanol's formula
at all. Photosynthesis and respiration equations were sometimes given.

Q21.

(a)
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A large number of candidates could write the correct equation. However, a significant number
did not know the formula for ethene.

{_(3 (a) Ethanol can be produced by reacting ethene with steam.

\
~ Write the balanced equation for this reaction.

CLH:}OH ¥ Hzo il CZH.”‘ :

(2)

Results Plus: Examiner Comments

his candidate has mis-read the equation and written the equation in reverse, so did not score
any marks.

Results Plus: Examiner Tip

Read the question carefully and write equations in the correct direction.

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

(2 Hy ¥2Hz0 —C, Hy0H

(2)

Results Plus: Examiner Comments

his candidate has scored 1 mark for the correct formula for ethene as a reactant. The formula
for ethanol is incorrect, even though this was given in part (d) of this question.

Results Plus: Examiner Tip

Use the correct formulae given on the examination paper.

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

C;_H‘f* + HO — (1HSO”

(2)

Results Plus: Examiner Comments
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his is an example of a completely correct equation, scoring 2 marks.

A number of candidates did not know how to produce ethanol by fermentation, but generally this
question was well-answered with the majority of candidates scoring marks for adding yeast,
using anaerobic conditions and a correct temperature. Very few candidates mentioned that
sugar solution is used, although this was not necessary to score full marks.

(b} Ethancl can also be produced by fermentation.

Describe how ethanol can be produced from sugar by fermentation.
(2)

Ethang] iS o i o Fecmonter and s Mparahwﬁf?m&mm;ﬂ
oH fevely  weudd (o 3eé Prc  oftimam .ﬁnekd op 2htaacl aad!
as etnel (5. pm0dQ, F 5 cpmeved and Hhe SWgov s added
O Mo e Tete  ip Regp. Tha. QredEice aadh. \alume
L_lnfkct.»tﬁxci.f& e fasmentes -

Results Plus: Examiner Comments

his is a vague answer that mentions temperature but does not suggest a suitable value. This
answer did not score any marks.

Results Plus: Examiner Tip

When you describe an experiment, give specific details.

(b} Ethanol can also be produced by fermentation.
Describe how ethanol can be produced from sugar by fermentation,

In ananlobrc m{ﬂw

f

%;ﬂ 2] l' " ’ , flz‘@ o { Q

(- Hm,Dé ~) 2_{ H ﬂHi’Z(_ﬂz

W has wuwdmng Tk Ao ths,

Results Plus: Examiner Comments

his is a very good answer, scoring both marks.
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(c)

The majority of candidates were able to score at least two marks for this question as they could
use the information given. A few candidates thought that the land would be useful for growing
crops of yeast or for building the fermentation plant. Some candidates did not link the crude oil
being used to produce ethene.

{c) A country has large amounts of available fertile land.
It has no reserves of crude oil,
It Is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.

(3)
e Reconse  fermadedtion S dhe best
nerhodh do e |

Results Plus: Examiner Comments

his type of answer did not use the information given in the question so did not score any marks.

Results Plus: Examiner Tip

Use the information given in the question.

(c) A country has large amounts of available fertile land.
It has no reserves of crude oil.
It is not a wealthy country,

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.

(3)

) /{}lﬂ,CﬂJRL o GO[JJCE‘} +he i?‘i'hgnpl. r{-ﬂ Aeed s
fenr dw ko f being olot O

_do. 1h h Ve Dl o# to A ‘aé.
W@Q@B g j ‘?’&ﬁ aroo 00r Oﬁfowféy

do!’ﬂc hosve £ Sf?ﬂd I‘-‘Lc:’ B Ha:fc A
?f\’_ﬂ:mt

Results Plus: Examiner Comments

his candidate has scored 1 mark for comparing the costs of the processes. They have

mentioned 'plenty of room to do it', but this is too vague. If they had mentioned plenty of land to

grow the crops needed to produce the sugar for fermentation, they would have scored another
mark.
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{c) A country has large amounts of available fertile land.
It has no reserves of crude oil.
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather

than from ethene.
(3)

eivenkakion 5 wied fo g{o_clm eManol @iles M&ﬂ% becarse Ue
Courhy Vo Jelhie and T loal anle wiad Yo prows sygras beet o Sigou—
Cade o, vanieg Yo wudel @at bewndhd Yo prsduce ellase, s a0 ellare

* 0oduce Manel ebhare o Wi 5 - ve, (it o cadde—e Grick .
oﬁ'oﬂg o~ nm-mk w&.ﬁu:g\;&w

Results Plus: Examiner Comments

his is a very good answer and scored 3 marks.

(d)

Some excellent answers were seen to this question showing a clear understanding of the term
'homologous series'. A few candidates just wrote vague answers such as they all end in -ol or all
contain the elements carbon, hydrogen and oxygen and these were not given any credit. A few
candidates were also confused between the hydroxyl group and hydroxide ions. Some
candidates gave an incorrect general formula, although the formulae for the alcohols were given
in the question.

(d) Ethanol is a member of the homologous series of alcohols,
The first three members of the series are

methanol  CH,OH
ethanol C,H,OH
propanol C,H,OH

Use the formulae of these molecules to explain why these alcohols are members

of the same homologous series.
(2)

Ty hnant e 30me gunonsle Jommtss (CatansOH)

wiwith 3 6 gty o M omategons $e4ies. They
nall o e vinas L ek proertics. bt

Show grodual Ohounge i nade g cat,

Results Plus: Examiner Comments

his is an excellent answer, scoring both marks.
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= 'ﬂﬁe,q e ol tnemicers. ol e Socoe
ng:qguS. Seces o8 Yoey ot aca
e exack. Soroe. e\ g aenks e en

d-%@reﬁk EEpORoND, Oed. AS coore. Orems

O e troe. NASr0R ocd \oce ookl
e ﬁe’h (Total for Question 3 = 9 marks)

Results Plus: Examiner Comments

his candidate did not score any marks as 'contain the same elements in different proportions' is
not the same as 'have the same general formula'.

Results Plus: Examiner Tip

Use correct scientific terminology, such as general formula' in your answers.

Q22.

(a)

A large number of candidates could write the correct equation. However, a significant number
did not know the formula for ethene.

'::3 (a)} Ethanol can be produced by reacting ethene with steam.

%,
~ Write the balanced equation for this reaction.

CLHﬁ(}H i Hzo il C?.—H.”‘

(2)

Results Plus: Examiner Comments

his candidate has mis-read the equation and written the equation in reverse, so did not score
any marks.
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Results Plus: Examiner Tip

Read the question carefully and write equations in the correct direction.

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

Ca H[{. J‘."ZHZD - C,LHEOH

(2)

Results Plus: Examiner Comments

his candidate has scored 1 mark for the correct formula for ethene as a reactant. The formula
for ethanol is incorrect, even though this was given in part (d) of this question.

Results Plus: Examiner Tip

Use the correct formulae given on the examination paper.

3 (a) Ethanol can be produced by reacting ethene with steam.

Write the balanced equation for this reaction.

CH, + HO — CHOH "

Results Plus: Examiner Comments

his is an example of a completely correct equation, scoring 2 marks.

A number of candidates did not know how to produce ethanol by fermentation, but generally this
question was well-answered with the majority of candidates scoring marks for adding yeast,
using anaerobic conditions and a correct temperature. Very few candidates mentioned that
sugar solution is used, although this was not necessary to score full marks.
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{b) Ethanol can also be produced by fermentation,

Describe how ethanol can be produced from sugar by fermentation,
(2)

Ethond] iS. P i o Fecmonber and. s MP&{M,?N&WM
pH ety weudd (o . sed  foc . oftiam .ﬂuﬂd op 24haao) aad
oS ethonol (s sedQ, F S cpmeved. and M %‘ﬁwi& added
b M s Tate ko Kgp the Qe aadl salume
t.thfka.iﬁtd._f& g fasmentes -

Results Plus: Examiner Comments

his is a vague answer that mentions temperature but does not suggest a suitable value. This
answer did not score any marks.

Results Plus: Examiner Tip

When you describe an experiment, give specific details.

(b} Ethanol can also be produced by fermentation.

Describe how ethanol can be produced from sugar by fermentation,

Ln  waem, anagfob ¢ mA/F@M...

WM@.I'/ Corben  dibe “SL { 9

(H, 0, = ZcHamzmz

Yoast has @UW ik Ao ths,

Results Plus: Examiner Comments

his is a very good answer, scoring both marks.

The majority of candidates were able to score at least two marks for this question as they could
use the information given. A few candidates thought that the land would be useful for growing

crops of yeast or for building the fermentation plant. Some candidates did not link the crude oil
being used to produce ethene.
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{c) A country has large amounts of available fertile land.
It has no reserves of crude oil,
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.

(3)
e Recosnse . fermdtotion s the besd—
erhodck 4o GUse |

Results Plus: Examiner Comments

his type of answer did not use the information given in the question so did not score any marks.

Results Plus: Examiner Tip

Use the information given in the question.

| ©a country has large amounts of available fertile land.

It has no reserves of crude oil.
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather
than from ethene.

(3)

.. /ﬁm..&un{ _roduces 4 etpancl A8 Aleds
‘;erumlj«kg: dul o o f being olot C
—do. 1k hcw'c le ot . roort. o do A&
W:—@gﬂb cf ﬁﬁ a..Poor. (fovméy

aLom: hove ke Sf,?ﬁd J»@ _to . Hoke .o .

\'7{0(".)(

Results Plus: Examiner Comments

his candidate has scored 1 mark for comparing the costs of the processes. They have

mentioned 'plenty of room to do it', but this is too vague. If they had mentioned plenty of land to

grow the crops needed to produce the sugar for fermentation, they would have scored another
mark.
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{c) A country has large amounts of available fertile land.
It has no reserves of crude oil.
It is not a wealthy country.

Explain why this country produces the ethanol it needs by fermentation rather

than from ethene.
(3)

Fedvastebon 5. b o prodice ehamal her o hoc becamse le.
Courhy \os Jelhielad_ T loal unbe wiad Yo grows sygras beed o Sigou—
Cade o, oty Yo uudeaf @it beunded bo produce ellase, s o elbarg

Y e eManel Aomelbar as Wi s eageagive (o bo cakde—s-Gruck
mi?bﬂ.j o~ nm-mk W&%@‘;‘f‘w

Results Plus: Examiner Comments

his is a very good answer and scored 3 marks.

(d)

Some excellent answers were seen to this question showing a clear understanding of the term
'homologous series'. A few candidates just wrote vague answers such as they all end in -ol or all
contain the elements carbon, hydrogen and oxygen and these were not given any credit. A few
candidates were also confused between the hydroxyl group and hydroxide ions. Some
candidates gave an incorrect general formula, although the formulae for the alcohols were given
in the question.

(d) Ethanol is a member of the homologous series of alcohols,
The first three members of the series are

methanol  CH,OH
ethanol C,H,OH
propanol C,H,OH

Use the formulae of these molecules to explain why these alcohols are members

of the same homologous series.
(2)

Ty hnant e 30me gunonsle Jommtss (CatansOH)

wiwith 3 6 gty o M omategons $e4ies. They
nall o e vinas L ek proertics. bt

Show grodual Ohounge i nade g cat,

Results Plus: Examiner Comments

his is an excellent answer, scoring both marks.
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Results Plus: Examiner Comments

his candidate did not score any marks as 'contain the same elements in different proportions' is
not the same as 'have the same general formula'.

Results Plus: Examiner Tip

Use correct scientific terminology, such as general formula' in your answers.

Q23.
(b)

Most candidates gained full credit for showing the correct formulae for both reactants for the
hydration of ethene.

Despite the reactants being given in the question, a large number of candidates were unable to
recall the formula for ethene. Often the formula of ethane, C,Hg, was shown, or C,Hs was given.
Occasionally, candidates got the reactants and products the wrong way round. Several even got
the formula for water wrong. Many candidates attempted to add a hydrocarbon and water to
arrive at the product, a method that might have worked, but unfortunately were unable to work
out the number hydrogen atoms in ethanol, with the hydrogen atom in the hydroxyl group
omitted.

(c)(i)

Many candidates were able to gain full credit.

The majority of candidates scored the 2 marks for references to 'same general formula' and
‘'similar chemical properties'. Often candidates could correctly recall the general formulae for

various homologous series.
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Often candidates failed to score due to being too vague, referring to 'same properties', 'similar
structure’, 'similar formula'. In a few cases, confused the definition for an homologous series with

that of a hydrocarbon.

(i} Describe what is meant by an homologous series,
(2)

ﬂhoﬂﬁbgotﬁ S0ne8 & a grovp. of compound® :&:ﬁak
alh hage” o imilaf. . oroula. TS reasd). i
A Smilos  Mmoleautars Sém@wféf,aﬂdhw@ _—

Qumitas __p&?gmmﬁ_ .

Results Plus: Examiner Comments

his was a commonly seen incorrect response seen by examiners. The three points made
regarding 'similar chemical formula, structure and similar properties' are not specific enough, so

this response did not score.

(il Describe what is meant by an homologous series.

(2)

t}im.mdtamtm

Results Plus: Examiner Comments

his candidate mentions 'similar properties’, but this is too vague, since there is no reference to
'similar chemical properties'. However, the reference to 'same general formula' is correct, so this

scored 1 mark only.

(i} Describe what is meant by an homologous series.
(2}

..ﬂ_....gmu_p..,..cp..-....f.{]nymm::i{ Ol G TTLR

PIOPSEHES...... Q... pOACE. . .. LB MH e

Results Plus: Examiner Comments
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his is a very good example of a fully correct response. There are three creditworthy points
made. The response scored the maximum 2 marks.

(c)(ii)

This was very well answered on the whole. Most candidates could correctly draw the displayed
formula for methanol.

Most incorrect responses showed an C-HO bond for an C-OH, or tried to make the oxygen double
bonded, as in C=0H or C=0, as in an aldehyde.

(d)(i)

Most candidates could correctly state that the type of reaction which occurs when ethanol
changes into ethanoic acid is 'oxidation'. The most common incorrect responses often confused
the oxidation process with 'fermentation' or 'reduction’.

(d)(ii)

Most candidates typically scored at least 1 of the 2 marks available for 'fizzing and/or
'disappear'. Although, not desirable, 'dissolve' was credited as an alternative to 'disappear".

The most commonly seen error was for candidates not giving observations, but either
mentioning 'gas given off' or simply naming the species formed, hydrogen and/or magnesium
ethanoate, or explaining the chemical process. The question specifically asks for what you would
see, as opposed to an explanation.

(2)
7l wound see RAZMG AN VoG, ok Hhe
YR BATTA N VAV e I Rj[,u lud d L e 0g AG S
MSICWE Jeventudly dissogees-

Results Plus: Examiner Comments

A good example of a fully correct response. Marking points 1 and 2 are for the correct references

to 'fizzing/bubbling' and 'disappear’.

Results Plus: Examiner Tip
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Read the question carefully. This is a commonly asked question on the examination, so make
sure you write down what is seen, rather than simply naming the chemical products or stating
that a gas is given off. You cannot see a gas.

Q24.

(b)

Most candidates gained full credit for showing the correct formulae for both reactants for the
hydration of ethene.

Despite the reactants being given in the question, a large number of candidates were unable to
recall the formula for ethene. Often the formula of ethane, C,Hg, was shown, or C,Hs was given.
Occasionally, candidates got the reactants and products the wrong way round. Several even got
the formula for water wrong. Many candidates attempted to add a hydrocarbon and water to
arrive at the product, a method that might have worked, but unfortunately were unable to work
out the number hydrogen atoms in ethanol, with the hydrogen atom in the hydroxyl group
omitted.

(c)(i)
Many candidates were able to gain full credit.

The majority of candidates scored the 2 marks for references to 'same general formula' and
‘'similar chemical properties'. Often candidates could correctly recall the general formulae for
various homologous series.

Often candidates failed to score due to being too vague, referring to 'same properties', 'similar
structure', 'similar formula'. In a few cases, confused the definition for an homologous series with
that of a hydrocarbon.

(i} Describe what is meant by an heamologous series,

(2}
Momﬂéqgmg S0nt & a aroup..¢f Compound? thak
QA have o Qimila .. joa"mm TS enn). o hae..
& Smilas . moleastar Stryckor€,anck have .
Qimitas pf‘cp‘”’rmn.._..

Results Plus: Examiner Comments

his was a commonly seen incorrect response seen by examiners. The three points made
regarding 'similar chemical formula, structure and similar properties' are not specific enough, so
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this response did not score.

(il Describe what is meant by an homologous series.
(2)

qmmdnknwdm\

Results Plus: Examiner Comments

his candidate mentions 'similar properties', but this is too vague, since there is no reference to
'similar chemical properties'. However, the reference to 'same general formula' is correct, so this
scored 1 mark only.

(i} Describe what is meant by an homologous series.

(2}

. 5mu_p ..... a JL mmmmmmmuﬁ@g N (w7 -

__pr_upgr@@_ and. PEGLE. . A (e mH

Results Plus: Examiner Comments

his is a very good example of a fully correct response. There are three creditworthy points
made. The response scored the maximum 2 marks.

(c)(ii)

This was very well answered on the whole. Most candidates could correctly draw the displayed
formula for methanol.

Most incorrect responses showed an C-HO bond for an C-OH, or tried to make the oxygen double
bonded, as in C=0H or C=0, as in an aldehyde.

(d)(i)

Most candidates could correctly state that the type of reaction which occurs when ethanol
changes into ethanoic acid is 'oxidation'. The most common incorrect responses often confused
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the oxidation process with 'fermentation’ or 'reduction’.

(d)(ii)

Most candidates typically scored at least 1 of the 2 marks available for 'fizzing and/or
'disappear'. Although, not desirable, 'dissolve' was credited as an alternative to 'disappear!.

The most commonly seen error was for candidates not giving observations, but either
mentioning 'gas given off' or simply naming the species formed, hydrogen and/or magnesium
ethanoate, or explaining the chemical process. The question specifically asks for what you would
see, as opposed to an explanation.

(2)
RGORLsONA 0. YO WOLA €L e MOG AQSIIM
OSSO .Jf,w_ma,u%_ assopecs

Results Plus: Examiner Comments

A good example of a fully correct response. Marking points 1 and 2 are for the correct references
to 'fizzing/bubbling' and 'disappear".

Results Plus: Examiner Tip

Read the question carefully. This is a commonly asked question on the examination, so make
sure you write down what is seen, rather than simply naming the chemical products or stating
that a gas is given off. You cannot see a gas.

Q25. No Examiner's Report available for this question
Q26. No Examiner's Report available for this question
Q27.

(i)
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It was pleasing to see that many candidates had obviously seen this practical demonstrated and
gave a good response, with very few blank responses. Many were able to describe how the
teacher could demonstrate the experiment.

In addition to describing the experiment, better candidates also described how the results of the
experiment give the order of reactivity of the metals.

Common safety precautions credited were the used of safety goggles, gloves, use of a safety
shield and ensuring that the students were stood well back. Some candidates gave generic lab
rules such as wearing your hair up, tucking chairs under tables etc; these were not credited.
Concerned, if not necessarily high-scoring, candidates suggested the teacher should "stay calm",
"have a fire extinguisher close", "tell students to wear PPE" and "carry out the experiment whilst
still thinking of maximum safety".

Other points such as the need to cut the metal into small pieces, the fact that a large bowl would
be needed, that tweezers should be used to transfer the metals were less common.

The biggest source of error in the description was to do the experiment in beakers or test tubes
or simply not stress the size of the container of water. When it came to the analysis of the
results, some candidates simply copied out the table, which gained no marks. As with the other
6 mark question lots of candidates finished their answer with one aspect (method of experiment)
and did not talk about the reactivities at all; again they need to tackle the whole question.

It was encouraging (although not necessary) to see some candidates giving the science behind
the observations, most of this seemed correct.

*(ii) A teacher demonstrated this experiment.

The results are shown in Figure 14,

position of metal in water | floats floats floats

movement of metal slow fast very fast

effervescence / bubbling | slow fast very fast
Figure 14

Describe, in detail, how the teacher would demonstrate this experiment safely,
showing how the results give the order of reactivity of the metals.
(6)

Holp-pud g smadd tank with woter, Weigh and
fecord 0 samp\s . oWd Likhaam UJE&J’mg &m;?_kq

9\&@2 0 soreen cu'@und ’r‘ne ‘\m\k
.QJQ. mrer 10, a\rmd Jbetng. hurk. Continwing e
WeAr  soety. goggles, 000 the puce op LM o
the woker tnk using. .o pair. op tngs. The .

) U:rmum JA0eS 0or VR Very. Q‘Uhic,kly and. er c:duf_a&.
QMU amount  op pbubbling. Thu§ IS because
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. cupe | (olkali
metals) andioxhe . gorces of. arrrachdn beuxen
the  nucieus ard <lectrens Qre strong as ttonly
has 2 shels of ekectrans. ThiS meahs k. will
e dippcult oo those corces op attratton o
Joe.. orereame , B hence the. LEhuM 1S not. veny ..
(RACONR. Repeat IS . peament uh The same

%Qlwm 0c. Wsm SLT:-‘E QAs. th.szpmc.eog u,th.w,m
Pce. e ouduim 0 Ang Woder tank. Soduam
naves paster ond bubbles gasdker than UWthwm,
105 ERlow. khium W group [ cp the Reriaclic Towde .
_.'ﬂ'us MQANS 1S \RSS (eachve Anan B 0§
e atcm 08 an extra electron shell o the.

Q'E 2. wtand dﬁ(;;tmn ice

__ me&r N To cam .90, SOQLuIﬂ §onare (eoctve.

Potassum. mares very past and DUbouS very ...g.m.t Thie.

5 pecal(e i & QR (endi¢ nan Lithwm and jodusm

as. # (S pelow bt group | ¢ e Rrieclet Table The ety

are.gurther fram he nucleus ond S0 the electon s able o eave
fne atom mae easuy.

Results Plus: Examiner Comments

his is a Level 3 answer. The explanation of the reactivity in terms of electronic configuation was
NOT expected. Even without this, the answer covers both the method in enough detail and the
trend.
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*(ii} A teacher demonstrated this experiment.

The results are shown in Figure 14.

position of metal in water | floats floats floats

movement of metal slow fast very fast

effervescence / bubbling | slow fast very fast
Figure 14

Describe, in detail, how the teacher would demonstrate this experiment safely,
showing how the results give the order of reactivity of the metals.

(6)

The  feachar oA SO N Struke
% ............... Se .. -éfg 57’MQMCf P L XERAL
f/xm g;;@éﬁfhg actch tn e (g S\fv_mqw..
wear. 3laue:> ounck goggled o proteet
aCrCL et fz?vf?ﬂ Sk M splaﬁhw\cf ‘A
ee=, Ve Z;ﬂucm e
fo. fa%rum lin._orclar . c#'ﬁ?/f‘ /"'Ec,;_.c{‘hu# (:o}
has 5| awbubbo« Jibe » Howrard Sodium oy

hext opund Than. pc:'ﬂ'm%'% fubAa. AS. o F Sw

Results Plus: Examiner Comments

his is a Level 2 answer.

here are some practical details and the trends is given. Unfortunately, in using data from the
table the candidate just copies these out. It would have been better to say that potassium
bubbbles the fastest, then sodium, and lithium bubbles the slowest. giving an interpretation to

the words in the table.

Q28.
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This was the most difficult equation on the paper but many candidates scored all 3 marks.

Many scored 2 marks for all the correct formulae but could not balance the equation correctly.
Many had the incorrect formula for iron - Fe,, which then only allowed them to score one mark
for the correct reactants.

(c) Iron is extracted from iron oxide, Fe,0..

In the extraction process the iron oxide is heated with carbon to form iron and
carbon dioxide,

Write the balanced equation for this reaction.
(3)

Results Plus: Examiner Comments

A tricky balanced equation placed here on the last question. Many tried to balance it by using
'C,' on the reactants side. Only 1 mark here for the correct products.

(c) Iron is extracted from iron oxide, Fe O,.

In the extraction process the iron oxide is heated with carbon to form iron and
carbon dioxide.

Write the balanced equation for this reaction,

(3)

e Os 75 2 E’_Jj’ L%

Results Plus: Examiner Comments

Some candidates tried balancing the equtaion using Fe, on the products side - or Fe, as in this
case. Only 1 mark for the correct reactants here.

Results Plus: Examiner Tip

Make sure you know the formulae of the compounds used in the course. Also make sure you
know which elements exist as molecules.
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Q29.
(i)

This was poorly answered, with few candidates scoring either 1 or 2 marks. Many incorrect
answers simply mentioned either 'fractional distillation', ‘put in a fermenter’ or 'boiling'. Of those
answers which scored a mark it was invariably for mentioning the use of 'yeast'. Many
candidates were not explicit, since they vaguely referred to using 'optimum / optimum
conditions', using 'enzymes' or just 'heating', so could not score.

Organic chemistry

3 (a) Ethanol is produced by the fermentation of glucose solution.

(I} Describe how this fermentation is carried out,
(2)

So LeYcVd ( gh,s.::r.x;-e) ol bhoaked Liakh Yeost
whoch . Male 4 VI Hh anol  and g Cculbon
{"/{.;Om-.f.frz, :

Results Plus: Examiner Comments

his candidate simply mentioned 'heated’, which alone was too vague to score. However, the
mention of '(with) yeast', was sufficient to score 1 mark.

Organic chemistry
3 (a) Ethanol is produced by the fermentation of glucose solution.

(i} Describe how this fermentation Is carrled out.

(2)

Veost A nuatd s CONOOMJANE . TIE ANPEIGLLrL bt nsd
L0 DE. MO DEINEOT. O - S0 antl n®. GOTN.  MAN -t r . MM A0:

207 £} Enondl V3 grodilad. fee yeast. oleS and feuss to fe.o petutm.cl

Nes permencts ma,uin«‘g Nl LLWANDL. SOl &L Ak £GP

Results Plus: Examiner Comments

his is a good example of a fully correct response, worth 2 marks. All the marking points have

been adequately covered. On a minor point, the extra slightly incorrect mentioning of '20%
ethanol is produced' could be ignored.

The majority of responses simply scored 1 of the 2 marks available for 'ethanol' by failing to
mention 'carbon dioxide'. The main misconception from most responses was that 'water' was
formed as one of the products, besides ethanol.
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(il Complete the word equation for the fermentation of glucose,

(2)
s —
glucose — C e + .!%

Ll 1]

Results Plus: Examiner Comments

Both products mentioned 'ethanol acid' and 'water' are incorrect, so this response scored 0
marks.

(ii) Complete the word equation for the fermentation of glucose.
(2)

glucose — é’_.H*.l’MO| ) + CE;I__-"lI-QL"}"l. (-Ill-f'ﬁ)(';lr,ﬂ_i?.

Results Plus: Examiner Comments

Both the correct products have been mentioned, so this response scored the full 2 marks

available.

(i) Complete the word equation for the fermentation of glucose.

glucose —» E["‘[Mﬁf} + ¥ catty

Results Plus: Examiner Comments

By far the most commonly seen answer for 1 mark only, correctly referring to 'ethanol' but
putting 'water' instead of the correct 'carbon dioxide'.

This was very well answered, with the most commonly seen responses referring simply to 'liver
damage', or various spellings of 'cirrhosis', for the 1 mark available. In a few cases, slightly
vague responses referring simply to 'affects reaction time' without qualifying this with
‘increases’, failed to score.

Q30.
(i)

This was poorly answered, with few candidates scoring either 1 or 2 marks. Many incorrect
answers simply mentioned either 'fractional distillation’, 'put in a fermenter' or 'boiling'. Of those
answers which scored a mark it was invariably for mentioning the use of 'yeast'. Many
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candidates were not explicit, since they vaguely referred to using 'optimum / optimum
conditions', using 'enzymes' or just 'heating', so could not score.

Organic chemistry

3 (a) Ethanol is produced by the fermentation of glucose solution.

(i) Describe how this fermentation is carried out.
(2)

Euggfuj'(gfucr.ﬂ-fi‘) Ol fu__a_);ed I..«A'J;_L 31 el E
l.ulu;@'la Maolee. t 0 ﬁH’\ag“-.Ol aAd % Cewr bon

dionde. .

Results Plus: Examiner Comments

his candidate simply mentioned 'heated’, which alone was too vague to score. However, the
mention of '(with) yeast', was sufficient to score 1 mark.

Organic chemistry
3 (a) Ethanol is produced by the fermentation of glucose solution.

(i) Describe how this fermentation Is carrled out.
(2)

Neost WA nuaatd i CONDOMYIIALE. TING ANPEIGLLr Lt i
L0 DE MR DEINEEO. 20T - 0" Al NG GAYGTN. MANS Lnlr. MG

207 £ ool V3 prooiat. e yrast oS and feuss to Nee petitm.cl

s permenices ufa,uunﬁ Nt LAY SOl e AL At 0P,

Results Plus: Examiner Comments

his is a good example of a fully correct response, worth 2 marks. All the marking points have

been adequately covered. On a minor point, the extra slightly incorrect mentioning of '20%
ethanol is produced' could be ignored.

The majority of responses simply scored 1 of the 2 marks available for 'ethanol' by failing to
mention 'carbon dioxide'. The main misconception from most responses was that 'water' was
formed as one of the products, besides ethanol.

(i) Complete the word equation for the fermentation of glucose.

(2)
w_
glucose —» %rﬁl + %

Results Plus: Examiner Comments
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Both products mentioned 'ethanol acid' and 'water' are incorrect, so this response scored 0
marks.

(i) Complete the word equation for the fermentation of glucose.
(2]

glucose —» e H». N0 | ) + C.:'_'J}__,-’i:r}al (,[j'g.x ;'n"hg :

Results Plus: Examiner Comments

Both the correct products have been mentioned, so this response scored the full 2 marks
available.

(ii) Complete the word equation for the fermentation of glucose.

glucose —» E“‘IWJ + ¥ catty

Results Plus: Examiner Comments

By far the most commonly seen answer for 1 mark only, correctly referring to 'ethanol' but
putting 'water' instead of the correct 'carbon dioxide'.

This was very well answered, with the most commonly seen responses referring simply to 'liver
damage', or various spellings of 'cirrhosis', for the 1 mark available. In a few cases, slightly
vague responses referring simply to 'affects reaction time' without qualifying this with
'increases’, failed to score.

Q31.

(a)

This part allowed many candidates to get off to a good start. There was, however, some
confusion between fertilisers and pesticides or herbicides. There were a few references to
fertilisers being catalysts (not credited) because they speed up the rate of growth (credited).
Others suggested that the main function of fertilisers was to neutralise acidic soils.

Some good, detailed descriptions were given.
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Fertilisers and ammonia

1 (a) State why farmers spread fertilisers on their fields.
(1}

Results Plus: Examiner Comments

his answer includes plenty of relevant detail.

Fertilisers and ammonia

1 (a) State why farmers spread fertilisers on their fields,

Fertilisers are not used to keep animals away.

Results Plus: Examiner Tip

Learn the difference between fertilisers, pesticides and herbicides.

(b)

This question had a good response with many candidates giving well-explained answers. Most
candidates recognised that run-off of fertilisers into water was an issue, and a good number of
candidates gained a further mark with answers related to eutrophication, named by some and
described by others. However, some candidates thought that fertilisers may kill plants and
animals on land, or were unclear what the effect was on water life. Candidates are advised not to
be vague, for example "affecting fish" does not tell us whether fish are helped or harmed.
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{b) Using too much fertiliser can harm the environment,
Describe how the spreading of too much fertiliser on fields can harm the
environment.
(2)
Te Hee o veo mmuh, b conld be worked b Cars ond
oy Tl oxouoge. and_ponks Yo &Qm on e
Suface. o Mo lakes Tl vl bk MJLYL- pht

G 2 Bt gt At > doE cd sk e

Noave s ‘I.\ "-'\jl_ ':JJ'C oy 1% mtf"‘ﬁ-"'!:ﬂ.}‘l:'ﬁv

Results Plus: Examiner Comments

his answer is explained very clearly using good, scientific terminology.

(b) Using too much fertiliser can harm the environment.

Describe how the spreading of too much fertiliser on fields can harm the
environment.

(2)

TThe Tectdser . Gun  cewmuge. g thaes

Results Plus: Examiner Comments

his answer contrasts with the first example, giving little detail.

Results Plus: Examiner Tip

Be clear about what you mean. Fertilisers that are washed into lakes, for example, can lead to
the death of fish, but this answer is much too vague.

(c)(i)

Despite being given so much information in the question, i.e. all of the reactants and products,
there were a surprising number of blanks or the misuse of ammonia for ammonium and vice
versa (which of course had to be penalised in this example). A few candidates unwisely
attempted to use formulae; all of those that did were incorrect.
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(c) Ammonium nitrate is a fertiliser, %\J}_y' “¥
Armmaonium nitrate is formed when nitric acid reacts with ammonia.

{l) Write the ward equation for this reaction.
(2)

H;h‘.‘rn,u& o Prasoonion xﬂ\m““ﬂﬁl“ R\ PSR,

Results Plus: Examiner Comments

Be careful - the product '‘ammonium nitrate' was written in the question, and information like
this should be carefully transferred.

() Ammonium nitrate is a fertiliser.
Ammonium nitrate is formed when nitric acid reacts with ammonia.

(il Write the word equation for this reaction.

(2)

Results Plus: Examiner Comments

Some candidates give symbol equations when asked for word equations. They have to be
completely correct - and rarely are - to score.

(d)(i)

Most responses were given as some spelling of "reversible". Some incorrect responses included
"the Haber Process" (an understanding of 'type' is important), "reverse/ reverse reaction",
"interchangeable", "vice versa" and "static equilibrium®.

(d) In the Haber process, nitrogen and hydrogen react to form ammonia.
nitrogen + hydrogen = ammaonia

(il The = symbol in the word equation shows that the reaction goes forwards
and backwards at the same time.

Give the name of this type of reaction.

(n

...... Ao \rfj (%LLM

Results Plus: Examiner Comments
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Reversible reaction / equilibrium was required.

Results Plus: Examiner Tip

ou must learn correct scientific terms - why not produce a list of all the key words you learn in
each topic?

Q32.

(a)

This part allowed many candidates to get off to a good start. There was, however, some
confusion between fertilisers and pesticides or herbicides. There were a few references to
fertilisers being catalysts (not credited) because they speed up the rate of growth (credited).
Others suggested that the main function of fertilisers was to neutralise acidic soils.

Some good, detailed descriptions were given.

Fertilisers and ammonia

1 {a) State why farmers spread fertilisers on their fields.
(1)

Results Plus: Examiner Comments

his answer includes plenty of relevant detail.

Fertilisers and ammonia

1 (a) State why farmers spread fertilisers on their fields.
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Results Plus: Examiner Comments

Fertilisers are not used to keep animals away.

Results Plus: Examiner Tip

Learn the difference between fertilisers, pesticides and herbicides.

(b)

This question had a good response with many candidates giving well-explained answers. Most
candidates recognised that run-off of fertilisers into water was an issue, and a good number of
candidates gained a further mark with answers related to eutrophication, named by some and
described by others. However, some candidates thought that fertilisers may kill plants and
animals on land, or were unclear what the effect was on water life. Candidates are advised not to
be vague, for example "affecting fish" does not tell us whether fish are helped or harmed.

{b) Using too much fertiliser can harm the environment,

Describe how the spreading of too much fertiliser on fields can harm the

environment.
(2)

Tt M o Yoo mmuh, b could e wored o Cuers ond

lder, TX il xontage. and_panks Y @bw on. ‘r\a
SuSTase. .. af.. Jt\ze mﬂu Ll Uuﬂ JIUJ":.\.u: ﬁﬂ:ig .
(. %0, Plarks..cadk. ﬂﬁ%;r nS...50.. de. Vil e wm]); o.h&

dao ar ‘ﬁ,ar \S ‘u":'r\l =) Wy 1S mt{hplﬂ.um.l‘\nﬁ»

Results Plus: Examiner Comments

his answer is explained very clearly using good, scientific terminology.

i(b) Using too much fertiliser can harm the environment.

Describe how the spreading of too much fertiliser on fields can harm the
environment.

(2)

The Tectdser . Gun  cewmage. g thaes

—
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Results Plus: Examiner Comments

his answer contrasts with the first example, giving little detail.

Results Plus: Examiner Tip

Be clear about what you mean. Fertilisers that are washed into lakes, for example, can lead to
the death of fish, but this answer is much too vague.

(c)(i)

Despite being given so much information in the question, i.e. all of the reactants and products,
there were a surprising number of blanks or the misuse of ammonia for ammonium and vice
versa (which of course had to be penalised in this example). A few candidates unwisely
attempted to use formulae; all of those that did were incorrect.

() Ammonium nitrate is a fertiliser. %\.}A
Ammanium nitrate is formed when nitric acid reacts with ammonia,

() Write the word equation for this reaction,
(2)

M;'ETC-QJ}L. 4 Pessaonie ﬂ\m““ﬁﬁl”‘ ﬁ(]i,”ia‘"

Results Plus: Examiner Comments

Be careful - the product 'ammonium nitrate' was written in the question, and information like
this should be carefully transferred.

() Ammonium nitrate is a fertiliser.
Ammaonium nitrate is formed when nitric acid reacts with ammaonia.

(i) Write the word equation for this reaction.

{2)

Results Plus: Examiner Comments

Some candidates give symbol equations when asked for word equations. They have to be
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completely correct - and rarely are - to score.

(d)(i)

Most responses were given as some spelling of "reversible". Some incorrect responses included
"the Haber Process" (an understanding of 'type' is important), "reverse/ reverse reaction",
"interchangeable", "vice versa" and "static equilibrium®.

(d) In the Haber process, nitrogen and hydrogen react to form ammania.
nitrogen + hydrogen = ammonia

(il The = symbol in the word equation shows that the reaction goes forwards
and backwards at the same time,

Give the name of this type of reaction.
(n

______ L Awe - w\mi\) ceaghen. oo

Results Plus: Examiner Comments

Reversible reaction / equilibrium was required.

Results Plus: Examiner Tip

ou must learn correct scientific terms - why not produce a list of all the key words you learn in
each topic?

Q33.
(a) (ii)

Most candidates gained credit for their answers, since they were able to identify the meaning of
the symbol for a reversible reaction. It was noted, however, that few candidates appeared to
spell reversible correctly.

(ii} State the meaning of the symbol = in an equation.
(1

i Revversi v ek
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Results Plus: Examiner Comments

his was the most commonly seen correct answer for the 1 mark available.

(i) State the meaning of the symbol = in an equation.

(1)

s U6 o elnaks Sk

Results Plus: Examiner Comments

A typical incorrect answer, where the reversible sign was confused with simply an equal sign, so
does not score.

Very few candidates were able to score both marking points here. Although many were able to
identify that urea contained the highest percentage of nitrogen, they did not go on to link it to
plant growth. A commonly seen error was that responses stated that urea contained a lot of
nitrogen but failed to make a comparative statement. Many responses incorrectly tried to make
links to the percentage of nitrogen and oxygen in the atmosphere.

(b) Ammonia is used in the manufacture of some fertilisers,

(i) The table shows information about three fertilisers manufactured from

ammonia.
ammonium nitrate 35 60
ammonium sulfate 21 48
urea 47 27

Use the information in the table to explain why urea might be the best
fertiliser,

(2)
L has e Imghhesit | eaTantEge. By 00esS.
L r,:ff. ndcesen , elond s rgech.. Lot af ndregen....

s O%e oy, Mminasel) o %row,Wx‘thm&
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Results Plus: Examiner Comments

A good example of a 2 mark response.

Most candidates were able to score at least 1 of the 2 marks available, mainly by reference to
the first, second and fourth marking points, namely 'fertiliser is washed into rivers', 'increased
growth' and 'fish die'. Overall, this question presented many problems to many candidates. Many
simply stated eutrophication' as their answer, although they were unable to explain what it
meant. Many candidates linked fish death with too much fertiliser, although their explanations
were often confused.

(i) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.
eurtrophication . ol

TS pro@ss 1S ¢ ,
Hag prowss. of . photogyndinass, o akgag.. on. 8. Sucfade o b the
W AJRL. g oS O, This.. blockS.. syt ha.. .iumﬁgm,_ LS00
Speciss...ofplantl.. con..nok. grom.. They..die, and. backda

Alconnpale. BN (...andh. USe . up Hha . .oxgoen 0 the pod.
"\ respirak N . ‘ﬂm.r Mz ani Specins of ammals in
do pond  hawe no oxygen and  alse die

. Nikrogen. . Speedy up...

Results Plus: Examiner Comments

his response scored the 2 marks available. The increased growth of algae, oxygen being used
up (by bacteria) when plants decompose and animals (in the pond) dying are correctly
mentioned.

(i) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.
(2)

Ewrrophacation happens because. formers. use
o mucn.. oit rRQen.. ....(r‘..::.:..tfa. nizecs \alhen i+ souns
the cxcess fertilizer \s oashed into. ponds,.
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Results Plus: Examiner Comments

his response scored 1 mark only for a correct reference to 'excess fertiliser being washed into
the river' (the first marking point). The mention of eutrophication, is not required for the
specification and this would need to be explained to gain credit.

(ii) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.

(2)
EOL 6'.‘5&4.)!..».3“*% T T 0 W = 110 s SN C. - SO
S S5 -SR0S | 2Y-C% R - AL BN NGy O oS,

Results Plus: Examiner Comments

his response did not score. There is no mention of plants (in the river) growing bigger or more
quickly (so the second marking point was not scored). The idea of plants using up the oxygen in
incorrect, since a reference to decaying/dead plants is necessary. Also, from the response, the
effect on animals simply states '...may not have enough oxygen'. This is insufficient, since
‘animals dying' is required (so fourth marking point was not scored).

Q34.
(a) (ii)

Most candidates gained credit for their answers, since they were able to identify the meaning of
the symbol for a reversible reaction. It was noted, however, that few candidates appeared to
spell reversible correctly.

(i) State the meaning of the symbol = in an equation.
(1)

i Reversive ek

Results Plus: Examiner Comments

his was the most commonly seen correct answer for the 1 mark available.
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— —

(i) State the meaning of the symbol = in an equation.
' (H)

Results Plus: Examiner Comments

A typical incorrect answer, where the reversible sign was confused with simply an equal sign, so
does not score.

Very few candidates were able to score both marking points here. Although many were able to
identify that urea contained the highest percentage of nitrogen, they did not go on to link it to
plant growth. A commonly seen error was that responses stated that urea contained a lot of
nitrogen but failed to make a comparative statement. Many responses incorrectly tried to make
links to the percentage of nitrogen and oxygen in the atmosphere.

(b) Ammonia is used in the manufacture of some fertilisers.

(i) The table shows information about three fertilisers manufactured from

ammonia.
ammonium nitrate 35 60
ammonium sulfate 21 48
urea 47 27

Use the information in the table to explain why urea might be the best
fertiliser.

(2)
LM nas dee, vghe it e tEige. By 00ess.

L c».{i‘.. ndvesen , elonds . reech. Lot af ndregen...
ks Ode  coy mivasadN fo grous, and b s
et preckuge ¢ Ongain Whida pounts ol @l
Yo desode {‘(-‘JM AL clir B0 s unefkeskeg OA o feklese,

Results Plus: Examiner Comments

A good example of a 2 mark response.
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(b) (ii)

Most candidates were able to score at least 1 of the 2 marks available, mainly by reference to
the first, second and fourth marking points, namely 'fertiliser is washed into rivers', 'increased
growth' and 'fish die'. Overall, this question presented many problems to many candidates. Many
simply stated eutrophication' as their answer, although they were unable to explain what it
meant. Many candidates linked fish death with too much fertiliser, although their explanations
were often confused.

(i) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.
(2)

gur‘cmphiiat o .
T pro®ss 18 collld  aER '
Hag pross. of . photogyndinens, o akgag.. on. 8. Sucfade o b the
wmadmc . grows. nNofe, .. This...block .. gut. na... .iumc.%?nt,. LSoobhar
Speciss...ofplantl.. con..nok. grom.. They..die, and. backda

d.ﬂ.mmpalqm,mdum ...... v +thao . LOXM O N thg. Paﬂ,
W\ respirakon, Ty Mo ard Speci s of anmals in
Ho poﬁd hawe no cxygen and  also die

. Nikrogen. . @Sspeedy up...

Results Plus: Examiner Comments

his response scored the 2 marks available. The increased growth of algae, oxygen being used
up (by bacteria) when plants decompose and animals (in the pond) dying are correctly
mentioned.

(i) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.
(2)

Cwrrophacanion happens because. farmers. use
(TN o a TSl s W e VR = reQen.. ....(.—‘..!::.r...tfi. nizers \alhen i+ souns
the excess fertilizer \s oashed into ponds, .

TOMES G Y N O S o

Results Plus: Examiner Comments

his response scored 1 mark only for a correct reference to 'excess fertiliser being washed into
the river' (the first marking point). The mention of eutrophication, is not required for the
specification and this would need to be explained to gain credit.
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(ii) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.

(2)
EOL 6'.‘5&4.)!..».3“*% T T 0 W = 110 s SN C. - SO
S S5 -SR0S | 2 Y-C% 2 - VN BN NGy O oS,

Results Plus: Examiner Comments

his response did not score. There is no mention of plants (in the river) growing bigger or more
quickly (so the second marking point was not scored). The idea of plants using up the oxygen in
incorrect, since a reference to decaying/dead plants is necessary. Also, from the response, the
effect on animals simply states '...may not have enough oxygen'. This is insufficient, since
‘animals dying' is required (so fourth marking point was not scored).

Q35.

A surprising number of candidates were unable to give the correct formula for the hydroxide ion
and an even smaller number were able to work out the formula for aluminium hydroxide.
However, a significant number of candidates did score 3 marks for this question.

(ii) Describe how sodium hydroxide solution can be used to show that

ammonium ions are present in substance X. : . )
(b) Aluminium ions, Al™, react with hydroxide ions in solution to give a white
precipitate of aluminium hydroxide.

Write the ionic equation for this reaction.

AT + 20K ALOHS

\ )

(3)

Results Plus: Examiner Comments

his candidate has written the correct formula for hydroxide ions so has scored 1 mark. If this
candidate had drawn brackets around the OH in the formula for aluminium hydroxide, they
would have scored 3 marks.
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Results Plus: Examiner Tip

Learn how to write formulae for ionic compounds.

{b) Aluminium jons, Al*, react with hydroxide ions in solution to give a white
precipitate of aluminium hydroxide.

Write the ionic equation for this reaction.

(3)

____________ Mup * 30Hy > A0,

Results Plus: Examiner Comments

his is an excellent answer, scoring 3 marks. The state symbols were not necessary in this
question.

{b) Aluminium ions, AT, react with hydroxide fons in solution to giveawhite ™~ — P77~
precipitate of aluminium hydroxide.

Write the ionic equation for this reaction.

AL* 4+ OF — ALOH);

(3)

AL + OH™ — Al (OH),

Results Plus: Examiner Comments

his candidate has written all the correct formulae so has scored 2 marks. If they had balanced
the equation, they would have scored an extra mark.

Results Plus: Examiner Tip

Remember to balance all equations.

Q36.

A surprising number of candidates were unable to give the correct formula for the hydroxide ion
and an even smaller number were able to work out the formula for aluminium hydroxide.
However, a significant number of candidates did score 3 marks for this question.

STEMUP.CO.UK
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(i) Describe how sodium hydroxide solution can be used to show that

ammonium ions are present in substance X. : ) )
(b) Aluminium ions, Al", react with hydroxide ions in solution to give a white
precipitate of aluminium hydroxide.

Write the ionic equation for this reaction.

A 4+ 20H D> AOHL

\ (I

(3)

Results Plus: Examiner Comments

his candidate has written the correct formula for hydroxide ions so has scored 1 mark. If this
candidate had drawn brackets around the OH in the formula for aluminium hydroxide, they
would have scored 3 marks.

Results Plus: Examiner Tip

Learn how to write formulae for ionic compounds.

(b) Aluminium lons, Al*, react with hydroxide ions in solution to give a white
precipitate of aluminium hydroxide,

Write the ionic equation for this reaction.

(3)

M % 0H, > A\,

Results Plus: Examiner Comments

his is an excellent answer, scoring 3 marks. The state symbols were not necessary in this
question.

{b) Aluminium ions, Al"", react with hydroxide ions in solution to give a white ¥~ = P~ =7 77"
precipitate of aluminium hydroxide.

Write the ionic equation for this reaction,

AL 4+ OFT — ALOH);

(3)

AL* + OH™ — AL(OH);

Results Plus: Examiner Comments

his candidate has written all the correct formulae so has scored 2 marks. If they had balanced
the equation, they would have scored an extra mark.

STEMUP.CO.UK
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Results Plus: Examiner Tip

Remember to balance all equations.

Q37.

Half the candidates wrote a correct balanced half equation which was pleasing to see, as in the
past this has normally the preserve of the top students. The main errors seen were where the
equation was reversed or not balanced.

When sodium sulfate solution is electrolysed, using inert electrodes, hydrogen is
formed at the cathode.

Write the half equation for the formation of hydrogen gas, H,, from hydrogen ions, H™.
(2)

H;“’ EH# + e’

Results Plus: Examiner Comments

his half equation contained the correct species but in the wrong places - the equation is back to
front. The first point was not scored and there was no mark for balancing an incorrect equation.

When sodium sulfate solution is electrolysed, using inert electrodes, hydrogen is
formed at the cathode.

Write the half equation for the formation of hydrogen gas, H,, from hydrogen ions, H'.

H-2¢ 8 —> H @

Results Plus: Examiner Comments

he mark scheme has the first point the correct species in their place and the second point is for

the balancing of those species. Unfortunately this candidate had chosen to use '-2 e-' on the left
hand side instead of '+ 2e-' which meant the first mark could not be awarded. Had the left side
contained '+2 e-', the second point could have been awarded as the half equation was not
balanced.
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Results Plus: Examiner Tip

In half equations, balancing of the charges is also needed.

Q3s.
(i)

Candidates generally performed well in this question, with many able to complete the word
equation for the reaction between ammonia and nitric acid.

Ammonia reacts with nitric acid to form ammonium nitrate.

(il Complete the word equation for this reaction.

o)

Results Plus: Examiner Comments

he correct answer, that scored the mark.

Ammeonia reacts with nitric acid to form ammaonium nitrate,

(i) Complete the word equation for this reaction.
(1

nbococcl + Ammenium.. — QMmO natyoake.

Results Plus: Examiner Comments

Where candidates lost the mark is was often because they stated that ammonium rather

ammonia was reacting or that ammonia reacts with nitrate.

Results Plus: Examiner Tip
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Candidates should be taught to use the information given in the stem of the question to help
them form their answer.

Ammonia reacts with nitric acid to form ammonium nitrate.

(i) Complete the word equation for this reaction.
(1)

NHJ‘; TR NCL - ZNHE,ECL_

Results Plus: Examiner Comments

In some cases, candidates tried to write the symbol rather than the word equation. To be
allowed marks, the symbol equation would have to be entirely correct.

Results Plus: Examiner Tip

Candidates should be taught that if a word equation is asked for, they should not attempt a
symbol equation as it is much harder to gain credit.

(iii)

Candidates generally performed well on this question, with most scoring at least 1 mark for
showing an understanding that the ammonium nitrate promotes crop growth or yield. Many
knew that it was a fertilizer.

(iii} Explain why farmers spread ammonium nitrate on their fields.
(2)

’1.!7 i"‘iﬂ'm&t A gﬁf&r.«m@ - mw ‘Lrﬂ'as arfwmj el gy

Results Plus: Examiner Comments

his good answer scored both marks.
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(iii) Explain why farmers spread ammonium nitrate on their fields.

Results Plus: Examiner Comments
A common misconception seen was that the ammonium nitrate was used as a pesticide.

his example still gained 1 mark for improving crop yield.

Q39. No Examiner's Report available for this question

Q40.

The majority of candidates scored well in this question, with most being able to give a precaution
that should be taken when using the copper sulfate solution as wearing goggles or gloves. In
some cases, candidates did not read the question carefully and tried to describe what the
symbol shows, often incorrectly, rather than a precaution. In other cases, candidates lost marks
as they gave answers that were too unspecific and which were ignored.

Give one precaution that should be taken when using copper sulfate solution or
sodium hydroxide solution as this hazard symbol is on the bottle.

(1)

Results Plus: Examiner Comments

his shows a correct answer that achieved the mark.

Give one precaution that should be taken when using copper sulfate solution or
sodium hydroxide solution as this hazard symbol is on the bottle.
(1)

o XAa N\ ..mmﬁ e OO MOAANS T AL BN (oNeOC

e

—
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Results Plus: Examiner Comments

Is this case, the candidate has stated what the symbol represents and given a way to deal with
the incident if the copper sulfate gets on the skin. As this is not a precaution to prevent harm,
this was not given credit.

Q41. No Examiner's Report available for this question

Q42.
(i)

This question was very well answered on the whole with most candidates gaining the 1 mark
available.

Responses mainly referred to the required specific term 'reversible', and less frequently
'equilibrium' was seen by examiners.

Commonly seen incorrect responses incorrectly stated 'reversed' which is not specific enough to
score. In a few cases the incorrect terms 'equal’, 'mutual’, 'opposite’, 'reduction' were seen.

(i)

This question was very poorly answered with very few correct responses seen for the 1 mark
available.

Very few candidates were able to recall the formulae for ammonia, namely NHs. Often this was
left blank by candidates. This was surprising since ammonia and its formation, in relation to the
fertilisers, is a frequently tested part of the specification and also in the previous specification.

The most commonly seen errors in those who attempted this question were NH, and NH,.

(iii)

This question was extremely well answered with a significant majority of responses scoring the 1
mark available.

Most candidates were able to state the overall trend in the graph shown, namely that world
ammonia increases over time.

The only thing that was highlighted by examiners was that many responses gave a lot more
detail than necessary for the 1 mark available.
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Mark Scheme

Q1.

Q2.

Question | Answer Additional guidance Mark
number
2.24 =0.04 and 0.96 = 0.06 (1) | allow ECF for MP2 and MP3 only. (4)
56.0 16.0
1:1.5/2:3 (1)
Fe:0z (1)
4Fe + 302 — 2Fe20s (1)
allow
2.24=0.04 and 0.96 =0.03 (1)
56.0 32.0
1.33:1/4:3 (1)
Fe20: (1)
4Fe + 302 — 2Fe203 (1)
NOTE: equation alone gains no
marks.
Question | Answer Mark
number
(i) x=6 (1)
Question | Answer Additional guidance Mark
number
(ii) allows 2 for correct ansveer vith or (2)

without working

170

170
(= 228(2))

170 (g) dodecane forms 114 (g) octane OR
1 (g) dodecane forms 114 (g) octane (1)

340 (g) dodecane forms 114 x 340 (1)

340 (1) (= 2)
170

2x 114 (1) (= 228 (2))
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Q3.

Q4.

Question Answer Additional guidance Mark

number

(i) both are {soluble/will (1)
dissolve} {in water)

Question Answer Additional guidance Mark

number

(i} MH3 + HNO3 — NHaNO3 allow multiples (2)
LHS (1)
RHS (1)

Question Answer Mark

number

(iii) a similarity from : (2)

both use sulfuric acid (1)

both {are examples of)
neutralisation (1)

and a difference from :

the industrial process is on a much
larger scale than the laboratory
process / ORA (1)

the industrial process involves
more stages than the laboratory
process / ORA (1)

ammonia is a gas in the industrial
process but a solution in the
laboratory process (1)

laboratory preparation uses
titration and crystallisation (1)

ignore both produce
ammeonium sulfate

allow both use same
reactants

allow both give out heat
energy / exothermic (1)

allow laboratory
preparation is a batch
process, industrial
preparation is continuous
process (1)

ignore industrial 1s more
dangerous
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Question | Answer Mark
number
(i) solution anion (2)
bromide
solution of P *| carbonate
chloride
solution of Q " iodide
sulfate
Each line 1 mark
Do not award mark if more than one line join the left hand boxes
with those on the right
Question | Answer Mark
number
(ii) 3 / three (1)
Q5.
Question | Answer Additional Mark
number guidance
1 mark for (2)

hazard symbol

maaning

+ Corrosive

= flammable

& oxidising

hazardous to the environment

each symbol.

If more than
one line
comes from a
symbol, that
mark cannot
be scored

AO1
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Q6.

Question | Answer Acceptable answers Mark
Number
(a) improves resistance to corrosion | ignore rusting (1)
Question Answer Acceptable answers Mark
Number
(b) An explanation to include
+ anode dissolves / half equation | ignore references to mass
given / atoms lose electrons increase of cathode and mass
Jcopper becomes ions/copper | decrease of anode
{atoms) oxidised (1)
+ copper ions moving from ignore ‘impure copper (ions)' for
anode to cathode (1) the second marking point
s copper plated on cathode /
half equation given / ions gain
electrons/copper ions
reduced/copper ions form
atoms (1)
« {difference/0.2g} is impurities | allow difference is metal around
(1) it eaten away/ impurities/sludge
fallen to bottom of container
Junder anode (1)
(there needs to be a reference to
the difference in electrode
masses for this point)
+ would expect same decrease
in mass (as increase) (1) (3)
Question Answer Acceptable answers Mark
Number
(c) 20 > 02 + 4e (2) Unbalanced equation (1)
OR 0¥ = 0 + 2eY (1) (2)
20 - O, (1)



https://stemup.co.uk

Question Indicative Content Mark
Number
QWC | * (d) | A description including some of the following points
« sodium chloride is melted and ions are free to move
at cathode
+« J{sodium / positive} ions move to cathode
« (sodium) metal forms at cathode
» sodium ions gain electrons ...
» to form atorns
» this is reduction
« Na* + & — Na
at anode
+ {chloride / negative} ions move to anode
« (chlorine) gas forms at anode
» chloride ions lose electrons ...
« to form atoms
» this is oxidation
« two chlorine atoms combine to form a chlorine molecule /
share electrons
« CIN = Cl + e J 2CI° = Cl; + 2¢
« 2Cl— Clp (6)
Level | O No rewardable content
1 1-2 + a limited description e.g. gives at least one relevant description
or explanation
« the answer communicates ideas using simple language and uses
limited scientific terminology
« spelling, punctuation and grammar are used with limited
accuracy
2 3-4 + a simple description e.g. for anode or cathode gives at least
three descriptions or relevant explanations
+ the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
+ spelling, punctuation and grammar are used with some accuracy
3 5-6 + a detailed description e.g. for both anode and cathode gives a
total of at least five descriptions or relevant explanations
« the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
« spelling, punctuation and grammar are used with few errors
Q7.

STEMUP.CO.UK
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Question Answer Acceptable answers Mark
Number
(a) improves resistance to corrosion | ignore rusting (1)
Question | Answer Acceptable answers Mark
Number
(b) An explanation to include
+ anode dissolves / half equation | ignore references to mass
given / atoms lose electrons increase of cathode and mass
Jcopper becomes ions/copper | decrease of anode
{atoms) oxidised (1)
+ copper ions moving from ignore ‘impure copper (ions)’ for
anode to cathode (1) the second marking point
+ copper plated on cathode /
half equation given / ions gain
electrons/copper ions
reduced/copper ions form
atoms (1)
+ {difference/0.2g} is impurities | allow difference is metal around
(1) it eaten away/ impurities/sludge
fallen to bottom of container
Junder anode (1)
(there needs to be a reference to
the difference in electrode
masses for this point)
+ would expect same decrease
in mass (as increase) (1) (3)
Question Answer Acceptable answers Mark
Number
(c) 207 5 02 + 4™ (2) Unbalanced equation (1)
OR 0 — 0 + 2e (1) (2)

20 5 0, (1)
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Question Indicative Content Mark
Number
QWC | * (d) | A description including some of the following points
« sodium chloride is melted and ions are free to move
at cathode
+« J{sodium / positive} ions move to cathode
« (sodium) metal forms at cathode
» sodium ions gain electrons ...
» to form atorns
» this is reduction
« Na* + & — Na
at anode
+ {chloride / negative} ions move to anode
« (chlorine) gas forms at anode
» chloride ions lose electrons ...
« to form atoms
» this is oxidation
« two chlorine atoms combine to form a chlorine molecule /
share electrons
« CIN = Cl + e J 2CI° = Cl; + 2¢
« 2Cl— Clp (6)
Level | O No rewardable content
1 1-2 + a limited description e.g. gives at least one relevant description
or explanation
« the answer communicates ideas using simple language and uses
limited scientific terminology
« spelling, punctuation and grammar are used with limited
accuracy
2 3-4 + a simple description e.g. for anode or cathode gives at least
three descriptions or relevant explanations
+ the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
+ spelling, punctuation and grammar are used with some accuracy
3 5-6 + a detailed description e.g. for both anode and cathode gives a
total of at least five descriptions or relevant explanations
« the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
« spelling, punctuation and grammar are used with few errors
Q8.
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Question Answer Acceptable answers Mark
Number
(a)(i) NaCl Must be capital N, C; (1)
small a, |
Question | Answer acceptable answers Mark
Number
(a)(ii) as a coolant/ removes heat (good) conductor of heat
energy Ignore what would happen if no (1)
coolant eg ‘'meltdown’ etc.
Question Answer Acceptable answers Mark
Number
(b){i) reduction (1)
Exact spelling required.
Question Answer Acceptable answers Mark
Number
(b)(ii) A ions can only move freely in (1)
molten lead bromide
Question Answer Acceptable answers Mark
Number
(b)(iii) | (lead bromide —) lead (1) + reject bromide or any formulae | (2)
bromine (1) ignore state symbols
Question Answer Acceptable answers Mark
Number
(c)(i) A and B (1)
both required for mark.
Question Answer Acceptable answers Mark
Number
(c)(ii) + A permanent hardness If no or some/all incorrect
because scum/ no lather explanations, then allow:
(even after boiling) (1)
3 correctly classified with 2
+ B temporary hardness correct explanations = 3 marks
because lather /no scum
(only) after boiling (1) 3 correctly classified with 1
correct explanation = 2 marks
» C soft because lather / no
scum (before boiling) / does 3 correctly classified with 0
not conduct /no ions (1) correct explanations = 1
Allow statements such as ‘only in (3)
test 3' to mean ‘after boiling’

Q9.
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Question Answer Acceptable answers Mark
Number
(a)(i) NaCl Must be capital N, C; (1)
small a, |
Question | Answer acceptable answers Mark
Number
(a)(ii) as a coolant/ removes heat (good) conductor of heat
energy Ignore what would happen if no (1)
coolant eg ‘'meltdown’ etc.
Question Answer Acceptable answers Mark
Number
(b){i) reduction (1)
Exact spelling required.
Question Answer Acceptable answers Mark
Number
(b)(ii) A ions can only move freely in (1)
molten lead bromide
Question Answer Acceptable answers Mark
Number
(b)(iii) | (lead bromide —) lead (1) + reject bromide or any formulae | (2)
bromine (1) ignore state symbols
Question Answer Acceptable answers Mark
Number
(c)(i) A and B (1)
both required for mark.
Question Answer Acceptable answers Mark
Number
(c)(ii) + A permanent hardness If no or some/all incorrect
because scum/ no lather explanations, then allow:
(even after boiling) (1)
3 correctly classified with 2
+ B temporary hardness correct explanations = 3 marks
because lather /no scum
(only) after boiling (1) 3 correctly classified with 1
correct explanation = 2 marks
» C soft because lather / no
scum (before boiling) / does 3 correctly classified with 0
not conduct /no ions (1) correct explanations = 1
Allow statements such as ‘only in (3)
test 3' to mean ‘after boiling’

Q1l0.
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Question | Answer Acceptable answers Mark
Number
(a)(i) D the transition metals (1)
Question | Answer Acceptable answers Mark
Mumber
(a)(ii) | D malleable (1)
Question | Answer Acceptable answers Mark
Mumber
(b)(i) non-flammable (1)
Question | Answer Acceptable answers Mark
Number
(b){ii) | has a low density (1)
Question | Answer Acceptable answers Mark
Number
(c)(i) A description including
(yellow-) green (1) any shade of green
do not allow just ‘yellow’
do not allow green in
combination with other colours
eg blue-green
gas (1) (2)
Question | Answer Acceptable answers Mark
Number
(c)(ii) | hydrogen + chlorine — hydrogen | if formulae are used, do not allow
chloride h or CL or superscripts
lhs (1) Hz + Cl; on |hs
rhs (1) 2HCI on rhs
Ignore formulae in addition to all | reactants in either order
of the names
do not allow a mixture of words
and formulae for both marks
eg Hz + Cl; — hydrogen chloride
scores 1 mark for rhs
do not allow hydrochloric acid (2)
Jhydrochloride/hydrogen chlorine
(Total for Question = 8 marks)
Q11.

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(a)(i) D the transition metals (1)
Question | Answer Acceptable answers Mark
Mumber
(a)(ii) | D malleable (1)
Question | Answer Acceptable answers Mark
Mumber
(b)(i) non-flammable (1)
Question | Answer Acceptable answers Mark
Number
(b){ii) | has a low density (1)
Question | Answer Acceptable answers Mark
Number
(c)(i) A description including
(yellow-) green (1) any shade of green
do not allow just ‘yellow’
do not allow green in
combination with other colours
eg blue-green
gas (1) (2)
Question | Answer Acceptable answers Mark
Number
(c)(ii) | hydrogen + chlorine — hydrogen | if formulae are used, do not allow
chloride h or CL or superscripts
lhs (1) Hz + Cl; on |hs
rhs (1) 2HCI on rhs
Ignore formulae in addition to all | reactants in either order
of the names
do not allow a mixture of words
and formulae for both marks
eg Hz + Cl; — hydrogen chloride
scores 1 mark for rhs
do not allow hydrochloric acid (2)
Jhydrochloride/hydrogen chlorine
(Total for Question = 8 marks)
Q1l2.
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Question | Answer Acceptable answers Mark
Mumber
(a)(i) | An explanation linking
{the temperature/it} {increased | it got hotter/it gets hot
/ went up (by 26°C)} (1) heat (energy){released /given
out}
ignore incorrect temperature rise
do not allow just *heat increases’
{50 the reaction is) exothermic (2)
(1)
Question | Answer Acceptable answers Mark
Number
(a)(ii) | ZnS0s (1) allow formulae in either order
Cu (1) maximum if additional formulae
are included
maximum if balancing numbers
added
do not allow upper case N
J/superscript 4 (2)
Question Answer Acceptable answers Mark
Number
(b) An explanation linking Reverse arguments if candidate
has related time and rate to
decreasing concentration of acid
First mark — relating
concentration to time
(as the concentration/amount of
acid increases) the time (taken {less/shorter} time
for the magnesium to react)
decreases (1)
Ignore any reference to negative
correlation
Ignore time gets faster/quicker
Second mark - effect on rate
(s0){ the rate/it}
increases/reaction becomes
{faster/quicker} (1)
Ignore any reference to positive (2)

correlation

STEMUP.CO.UK
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Question
Number

Indicative Content Mark

QWC | *(c)

Experiment 1

Experiment 2

Results

A description including some of the following points

+ measure volume of acid/stated volume

* measure mass of marble chips/stated mass

+ add acid to marble or marble to acid in a suitable container eg
flask, beaker, boiling tube, test tube

» collect the gas in a {gas syringe/measuring cylinder over
water/ tube over water}/bubble gas through limewater/bubble
gas through water

* measure {amount/volume} of carbon dioxide/count the
bubbles/fixed volume of carbon dioxide

* measure mass/mass loss (on a balance)

+ time/measure how long the reaction takes

+ do another experiment with different size marble chips

+ use the same mass of marble chips

* use the same {volume/concentration/mass} of acid/same acid
+ crush the marble/use powdered marble

« smaller chips (of marble) have a more vigorous
reaction/produce more {fizzing/bubbles} ORA

« smaller chips take less time to {react/produce a certain
volume of gas /have a certain mass loss} ORA

« smaller chips have a larger surface area ORA
smaller chips react faster ORA (6)

+ larger surface gives a faster reaction

Level 0

Mo rewardable content

« a limited description e.g. crush the marble chips/smaller marble chips
give more fizzing

« the answer communicates ideas using simple language and uses limited
scientific terminology

« spelling, punctuation and grammar are used with limited accuracy

* a simple description e.g. put marble chips and acid in a flask and
repeat with the same mass of small marble chips / collect the gas in a
syringe, smaller pieces of marble react faster

« the answer communicates ideas showing some evidence of clarity and
organisation and uses scientific terminology appropriately

+ spelling, punctuation and grammar are used with some accuracy

Q13.

+ g detailed description e.g. put marble chips and acid in a flask, repeat
the experiment with the same mass of crushed marble, crushed marble
takes less time to react

« the answer communicates ideas clearly and coherently uses a range of
scientific terminology accurately

+ spelling, punctuation and grammar are used with few errors

(Total for Question = 12 marks)

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Mumber
(a)(i) | An explanation linking
{the temperature/it} {increased | it got hotter/it gets hot
/ went up (by 26°C)} (1) heat (energy){released /given
out}
ignore incorrect temperature rise
do not allow just *heat increases’
{50 the reaction is) exothermic (2)
(1)
Question | Answer Acceptable answers Mark
Number
(a)(ii) | ZnS0s (1) allow formulae in either order
Cu (1) maximum if additional formulae
are included
maximum if balancing numbers
added
do not allow upper case N
J/superscript 4 (2)
Question Answer Acceptable answers Mark
Number
(b) An explanation linking Reverse arguments if candidate
has related time and rate to
decreasing concentration of acid
First mark — relating
concentration to time
(as the concentration/amount of
acid increases) the time (taken {less/shorter} time
for the magnesium to react)
decreases (1)
Ignore any reference to negative
correlation
Ignore time gets faster/quicker
Second mark - effect on rate
(s0){ the rate/it}
increases/reaction becomes
{faster/quicker} (1)
Ignore any reference to positive (2)

correlation

STEMUP.CO.UK
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Question Indicative Content Mark
Number
QwWcC *#(c) A description including some of the following points
Experiment 1
+ measure volume of acid/stated volume
* measure mass of marble chips/stated mass
+ add acid to marble or marble to acid in a suitable container eg
flask, beaker, boiling tube, test tube
» collect the gas in a {gas syringe/measuring cylinder over
water/ tube over water}/bubble gas through limewater/bubble
gas through water
* measure {amount/volume} of carbon dioxide/count the
bubbles/fixed volume of carbon dioxide
* measure mass/mass loss (on a balance)
+ time/measure how long the reaction takes
Experiment 2
+ do another experiment with different size marble chips
+ use the same mass of marble chips
* use the same {volume/concentration/mass} of acid/same acid
+ crush the marble/use powdered marble
Results
« smaller chips (of marble) have a more vigorous
reaction/produce more {fizzing/bubbles} ORA
« smaller chips take less time to {react/produce a certain
volume of gas /have a certain mass loss} ORA
« smaller chips have a larger surface area ORA
smaller chips react faster ORA (6)
+ larger surface gives a faster reaction
Level 0 No rewardable content
1 1-2 « a limited description e.g. crush the marble chips/smaller marble chips
give more fizzing
« the answer communicates ideas using simple language and uses limited
scientific terminology
« spelling, punctuation and grammar are used with limited accuracy
2 3-4 * a simple description e.g. put marble chips and acid in a flask and
repeat with the same mass of small marble chips / collect the gas in a
syringe, smaller pieces of marble react faster
« the answer communicates ideas showing some evidence of clarity and
organisation and uses scientific terminology appropriately
+ spelling, punctuation and grammar are used with some accuracy
3 5-6 + g detailed description e.g. put marble chips and acid in a flask, repeat
the experiment with the same mass of crushed marble, crushed marble
takes less time to react
« the answer communicates ideas clearly and coherently uses a range of
scientific terminology accurately
+ spelling, punctuation and grammar are used with few errors
(Total for Question = 12 marks)
Q14.
Question | Answer Additional guidance Mark
Number
2Al + 3Clz — 2AICIE (3) penalise the use of "CL" or "AL" once only (3)
ignore state symbols ADZ21

allow multiples

LHS (1) ignore use of capital L for MP3
RHS (1)

balancing of correct formulae (1)
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Q15.

Question | Answer Additional guidance Mark
Number
2Na(s) + 2H:0(1) — 2NaOH(aq) + Hz(g) (3)
ADO21
2 Na (1)
2 NaOH (1)
s, 1, aq, g (1) allow 5, L, AQ, G
ignare words
Q1l6.
Question | Answer Additional guidance Mark
Number
2Na(s) + 2H.0(l) — 2NaOH(aq) + Hz(g)
3
2Na (1) J(RO}E 1
2NaOH (1)
s, 1, ag, g (1) allow S, L, AQ, G
ignore words
Q17.
Answer Acceptable answers Mark
(a) |Coxidised (1)
(b) |D preservative (1)
(c) |yellow /orange /red (1) Combinations of yellow/orange/red (1)
pink
(d) |[(CH3COOH +) NaOH (1) (» CH3;COONa NaHO (2)
+ ) H,O (1) ignore attempts to balance
(e) |hydrogen H, (1)
ignore H
(F)(i) |ethanoic acid + ethanol - ethyl correct spellings only
ethanoate + water (2) left hand side (1)
right hand side (1) (2)
(F)(ii) |An explanation linking property dependent on use
use (1)
property (1) ignore 'sweet smelling'
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€9
perfumes /cosmetics (1)
pleasant smelling (1)

use - nail varnish remover property -
acts as solvent

for polyester:

other uses include flavourings / use - (polyester) to make clothing (2)
solvents property - can be made into fibres
Q18.
Answer Acceptable answers Mark
(a) |Coxidised (1)
(b) D preservative (1)
(c) |yellow /orange /red (1) Combinations of yellow/orange/red (1)
pink
(d) |[(CH3;COOH +) NaOH (1) (-» CH3COONa NaHO (2)
+ ) H,0 (1) ignore attempts to balance
(e) |hydrogen H, (1)
ignore H
(f)(i) |ethanoic acid + ethanol - ethyl correct spellings only
ethanoate + water (2) left hand side (1)
right hand side (1) (2)
(F)(ii) |An explanation linking property dependent on use
use (1)
property (1) ignore 'sweet smelling'
eg use - nail varnish remover property -
perfumes /cosmetics (1) acts as solvent
pleasant smelling (1)
for polyester:
other uses include flavourings / use - (polyester) to make clothing (2)

solvents

property - can be made into fibres

Q19.
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Question Answer Acceptable answers Mark
Number
(i) A description including two of the ignore incorrect answers (2)
following
« dissolve the sugar/agueous
solution (1)
« warm/ 25-40°C (1) ignore heat / hot
allow any temperature or range
within 25-40 allowed
+ in absence of air / no
oxygen/ anaerobic [ attach
airlock (1)
» pH neutral / slightly acidic
[4-7
+ sterile conditions ignore clean etc
ignore any mention of pressure ignore “optimum’
{temp/pressure/pH}
Question Answer Acceptable answers Mark
Number
(ii) B fractional distillation (1)
Question Answer Acceptable answers Mark
Number
{ill) CgH]_gDE, » 2 CQHjDH + 2 {302 allow C2HSO;’ CHzCH=0H for (2)
(2) C2HsOH
reject CO2 / CO?
correct formulae (with no others)
(1)
balancing the three formulae (1)
ignore state symbols allow multiples

Q20.
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Question Answer Acceptable answers Mark
Number
(i) A description including two of the ignore incorrect answers (2)
following
« dissolve the sugar/agueous
solution (1)
« warm/ 25-40°C (1) ignore heat / hot
allow any temperature or range
within 25-40 allowed
+ in absence of air / no
oxygen/ anaerobic [ attach
airlock (1)
» pH neutral / slightly acidic
[4-7
+ sterile conditions ignore clean etc
ignore any mention of pressure ignore “optimum’
{temp/pressure/pH}
Question Answer Acceptable answers Mark
Number
(ii) B fractional distillation (1)
Question Answer Acceptable answers Mark
Number
(iii) CeH1206  — 2 CoHsOH + 2 €O | allow Cz2HsO/ CH:CH20H for (2)
(2) C2HsOH
reject CO2 / CO?
correct formulae (with no others)
(1)
balancing the three formulae (1)
ignore state symbols allow multiples
Q21.
IAnswer Acceptable answers |[Mark
(a) |C,H,; + Hyo0 - C,H;0H do not allow H20 / H*O / lower case
h/HOH
C,H, as reactant (1)
rest of equation correct conditional on
C,H, as a reactant (1) allow C,HgO for ethanol ignore state
symbols (2)
(b) |A description including any two from (2)

e dissolve sugar in water/sugar
solution (1)

e (add) yeast (1)

e warm / any temperature or
range within 15 to 40°C (1)

e anaerobic /

allow glucose solution
ignore carbohydrate

allow room temperature
ignore heat unless specified
temperature

ignore optimum temperature
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{no/little} {air/oxygen} can
enter the apparatus (1)

do not allow just 'sealed container’
ignore fractional distillation

(c) |An explanation linking ignore answers that just repeat the (3)
information in the question

Marking point 1 - sugar- one
from ignore vague answers such as carbon

e sugar obtained from {plants |neutral/environmentally friendly
/crops/specific crop} (1)

e (plenty of) land available to for marking point 1 OR2, allow plants
grow {plants /crops/specific  |renewable/{crude oil/ethene}
crop} (for fermentation)(1) non-renewable (1)
Marking point 2 - ethene

¢ ethene obtained from {crude
oil / fractional distillation
/cracking} (1)
Marking point 3 - cost/energy -
one from

e cannot afford to buy crude oil
(1) allow {little/no} {heat/energy}

e crude oil is too expensive (1) [required for fermentation (1) allow

* more expensive to {high temperature /high pressure}
{use/buy/produce} ethene (1) frequired for hydration of ethene (1)

e cheaper to use fermentation
(1)

(d) |An explanation including any two from|general formula is C,H,,+10H (2) (2)

e formulae differ by CH,
e same general formula

e all have {OH/hydroxyl group}

allow increase by {CH,/1 carbon and2
hydrogens}

do not allow incorrect general formula
allow have similar chemical
{reactions /properties}/same
functional group/OH from an incorrect

general formula

ignore 'hydroxide'/all end in (an)ol /all
alcohols

ignore physical properties

maximum (1) if hydroxide ions

carboxyl group

Q22.
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IAnswer

Acceptable answers |[Mark

(a) |C,H; + Hyo0 -» C,H;0H do not allow H20 / HO / lower case
h/HOH
C,H, as reactant (1)
rest of equation correct conditional on
C,H, as a reactant (1) allow C,HgO for ethanol ignore state
symbols (2)
(b) A description including any two from (2)
e dissolve sugar in water/sugar Jallow glucose solution
solution (1) ignore carbohydrate
e (add) yeast (1)
allow room temperature
e warm / any temperature or ignore heat unless specified
range within 15 to 40°C (1) temperature
ignore optimum temperature
e anaerobic /
{no/little} {air/oxygen} can do not allow just 'sealed container'
enter the apparatus (1) ignore fractional distillation
(c) |An explanation linking ignore answers that just repeat the (3)
information in the question
Marking point 1 - sugar- one
from ignore vague answers such as carbon
e sugar obtained from {plants |neutral/environmentally friendly
/crops/specific crop} (1)
e (plenty of) land available to for marking point 1 OR2, allow plants
grow {plants /crops/specific  |renewable/{crude oil/ethene}
crop} (for fermentation)(1) non-renewable (1)
Marking point 2 - ethene
e ethene obtained from {crude
oil / fractional distillation
/cracking} (1)
Marking point 3 - cost/energy -
one from
e cannot afford to buy crude oil
(1) allow {little/no} {heat/energy}
e crude oil is too expensive (1) [required for fermentation (1) allow
e more expensive to {high temperature /high pressure}
{use/buy/produce} ethene (1) [required for hydration of ethene (1)
e cheaper to use fermentation
(1)
(d) JAn explanation including any two fromgeneral formula is C,H,,+10H (2) (2)

e formulae differ by CH,
e same general formula

e all have {OH/hydroxyl group}

allow increase by {CH,/1 carbon and?2
hydrogens}

do not allow incorrect general formula

allow have similar chemical
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{reactions /properties}/same
functional group/OH from an incorrect
general formula

ignore 'hydroxide'/all end in (an)ol /all
alcohols

ignore physical properties

maximum (1) if hydroxide ions
carboxyl group

Q23.
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Question Answer Acceptable answers Mark
Number
(a) B add yeast, temperature of
35°C (1)
Question Answer Acceptable answers Mark
Number
(b) C;Hs (1) + H:0 (1) — CyHsOH allow correct molecular formula
C:H:0
award one mark max if allow HiCs
incorrectly balanced correct multiples
ignore state symbols (2)
Question Answer Acceptable answers Mark
Number
(c)(i) A description linking any two
from
+« same general formula (1) allow CyHzn:10H (2)
+« same functional group (1) allow CyHa, or any correct
« (consecutive) compounds general formula (2)
differ by CH; (1)
« gradual variation in physical ignore same properties/physical
properties (1) properties
allow a correct trend, e.g. bp
increases with number of carbon
atoms (1)
« {similar / same} chemical
{properties / reactions} (1) (2)
Question Answer Acceptable answers Mark
Number
(c)(ii) 'T' allow -OH
H=-C=0-H al_low correct dot and cross
! diagram
H (1)
Question Answer Acceptable answers Mark
Number
(d)(i) oxidation (1)
Question | Answer Acceptable answers Mark
Number
(d)(ii) | A description including any two
from
+« effervescence/fizzing/bubbling | ignore incorrectly named gases
(1) ignore gas given off/evolved
allow magnesium floats on
surface of acid
+ solid disappears (1) allow solid dissolves (1)
+ colourless solution (1) ignore solution turns colourless
ignore clear (2)

Q24.
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Question Answer Acceptable answers Mark
Number
(a) B add yeast, temperature of
35°C (1)
Question Answer Acceptable answers Mark
Number
(b) C;Hs (1) + H:0 (1) — CyHsOH allow correct molecular formula
C:H:0
award one mark max if allow HiCs
incorrectly balanced correct multiples
ignore state symbols (2)
Question Answer Acceptable answers Mark
Number
(c)(i) A description linking any two
from
+« same general formula (1) allow CyHzn:10H (2)
+« same functional group (1) allow CyHa, or any correct
« (consecutive) compounds general formula (2)
differ by CH; (1)
« gradual variation in physical ignore same properties/physical
properties (1) properties
allow a correct trend, e.g. bp
increases with number of carbon
atoms (1)
« {similar / same} chemical
{properties / reactions} (1) (2)
Question Answer Acceptable answers Mark
Number
(c)(ii) 'T' allow -OH
H=-C=0-H al_low correct dot and cross
! diagram
H (1)
Question Answer Acceptable answers Mark
Number
(d)(i) oxidation (1)
Question | Answer Acceptable answers Mark
Number
(d)(ii) | A description including any two
from
+« effervescence/fizzing/bubbling | ignore incorrectly named gases
(1) ignore gas given off/evolved
allow magnesium floats on
surface of acid
+ solid disappears (1) allow solid dissolves (1)
+ colourless solution (1) ignore solution turns colourless
ignore clear (2)

Q25.
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Question | Answer Additional guidance Mark
number
() | CoHg + 307 — 2€C0; + 2H0 (2) (2)
LHS (1) ignore state symbols
RHS (1)
Question | Answer Additional guidance Mark
number
(ii) H H H H allovs 1 mark for four carbon (2)
Lo atoms joined by single bonds
REGSE
H H H H (2) allovs 1 mark for correct
formula without continuation
bonds
Q26.
Question | Answer Mark
Number
(i) Diagram to show
s filter funnel and filter paper (1)
¢ collecting vessel / beaker / conical flask (1)
(2)
Question | Answer Mark
Number
(ii) An explanation that combines identification - application of
knowledge (1 mark) and reasoning/justification - application
of understanding (1 mark)
s to react all the (nitric) acid in the solution (1)
# 5o that the calcium nitrate solution is pure (1)
(2)
Question | Answer Mark
Number
(iii) CaCO3 + 2HNO3 — Ca(MO3)z + H20 + COz (3)
left hand side formulae (1)
right hand side formulae (1)
balancing correct formulae (1)
(3)

Q27.
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Question | Answer Mark
Number
(i) C is the most reactive
(1)
The only correct answer is C AD 21
A is not correct because this is irrelevant
B is not correct because this is irrelevant
D is not correct because this is irrelevant
Question | Indicative content Mark
Number
+ (ii) | Answers will be credited according to candidate’s deployment of (6)
knowledge and understanding of the material in relation to the
qualities and skills outlines in the generic mark scheme. AD 22
AD 3 1a
The indicative content below is not prescriptive and candidates are AD 3 1b
not required to include all the material which is indicated as
relevant. Additional content included in the response must be
scientific and relevant.
Aspect one: METHOD
« trough/large container of water
« equal volumes of water for each experiment
« remove metal from container with tongs
= remove oil
« cut small piece
« add metal with tongs/tweezers etc. to water
« teacher wears safety glasses
« gloves
« use of safety screen
» class well back
« class wear goggles
ignore general safety ideas - hair tied back, lab coat etc.
ignore equal sized pieces of metal
Aspect 2: ANALYSIS
= most vigorous effervescence of hydrogen with potassium and least
with lithium
« fastest movement with potassium and slowest with lithium
= potassium is most reactive, then sodium, then lithium
ignore copying of results from table
e.g potassium bubbles very fast
ignore writing up of results/ put in table etc
Level Descriptor
No rewardable material.

Level 1 + Demonstrates elements of biological understanding, some of which is
inaccurate. Understanding of scientific ideas lacks detail.

» Presents an explanation with some structure and coherence.

Level 2 +« Demonstrates biological understanding, which is mostly relevant but may
include some inaccuracies. Understanding of scientific ideas is not fully
detailed and/or developed.

» Presents an explanation that has a structure which is mostly clear,
coherent and logical.

Level 3 « Demonstrates accurate and relevant biological understanding throughout.
Understanding of the scientific ideas is detailed and fully developed.

» Presents an explanation that has a well-developed structure which is
clear, coherent and logical.
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Q28.

Question Answer Acceptable answers Mark
Number
2Fe:0: + 3C — 4Fe + 3CO0: (3)
(3)
lhs (1)
rhs (1)
balancing correct formulae (1)
Q29.
IAnswer Acceptable answers |[Mark
(i) A description including 2 points from |correctly named enzyme for (2)
fermentation eg zymase
add yeast (to the glucose solution) (1)
anaerobic conditions/in absence of
air/attach airlock/insert plug of cotton
wool (1)
warm / less than 40°C (1)
(ii) |ethanol (1) (2)
carbon dioxide (1) C,HsOH
CO,
(iif) [C - fractional distillation (1)
(iv) fany harmful effect eg alcoholism / danger to others / alcohol poisoning (1)
liver damage / slows reactions /
anti-social behaviour / injuries / ignore affects reaction times alone
become drunk / depression / damage
to (suitable named) organs / damage
to foetus
Q30.
IAnswer Acceptable answers |[Mark
correctly named enzyme for (2)

(i) ’Adescription including 2 points from

fermentation eg zymase
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add yeast (to the glucose solution) (1)
anaerobic conditions/in absence of
air/attach airlock/insert plug of cotton
wool (1)

warm / less than 40°C (1)

(ii) fethanol (1) (2)
carbon dioxide (1) C,H;OH
CO,
(iii) |C - fractional distillation (1)
(iv) jany harmful effect eg alcoholism / danger to others / alcohol poisoning (1)

liver damage / slows reactions /
anti-social behaviour / injuries /
become drunk / depression / damage
to (suitable named) organs / damage

to foetus

ignore affects reaction times alone

Q31.
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Question Answer Acceptable answers Mark
Number
(a) Increases {plant/ crop} Allow synonyms for increase eg
. . promote, helps, enhances etc
growth/ vield/ size/ growth rate
Adds minerals/ specified suitable | Reject kills pests (1)
element eg N, P, K/ nutrients
Question Answer Acceptable answers Mark
Number
(b) A description linking two of the
following
+ gets washed into water (1) Allow any sensible water eg river,
+ encourages growth of algae/ | lake etc but ignore sea
weed / algal bloom (1)
+« algae use up oxygen (1)
+ algae blocks sunlight (1)
+ Kills aguatic life (1) Ignore damages, harms etc;
+ eutrophication (1) allow any specified water life eg
« contaminates drinking water | fish, water plants, animals in
(1) water
Ignore effect of fertiliser on field (2)
eq on weeds.
Question Answer Acceptable answers Mark
Number
(c)(i) ammonia + nitric acid — LHS (1) R ammonium
ammonium nitrate (2) RHS (1) R ammonia nitrate
Spelling must be correct but Allow fully correct balanced
allow missing one ‘m’ from equation for 2
ammeonia and/or ammonium Ignore state symbols.
If mixed words/symbols, any side (2)
with symbols scores 0.
Question Answer Acceptable answers Mark
Number
(c)(ii) A corrosive (1)
Question | Answer Acceptable answers Mark
Number
(d)(i) (reaction is) reversible / Allow equilibria
(reaches dynamic) equilibrium R static equilibrium (1)
Question | Answer Acceptable answers Mark
Number
@) ¢ nms (0

Q32.
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Question Answer Acceptable answers Mark
Number
(a) Increases {plant/ crop} Allow synonyms for increase eg
. . promote, helps, enhances etc
growth/ vield/ size/ growth rate
Adds minerals/ specified suitable | Reject kills pests (1)
element eg N, P, K/ nutrients
Question Answer Acceptable answers Mark
Number
(b) A description linking two of the
following
+ gets washed into water (1) Allow any sensible water eg river,
+ encourages growth of algae/ | lake etc but ignore sea
weed / algal bloom (1)
+« algae use up oxygen (1)
+ algae blocks sunlight (1)
+ Kills aguatic life (1) Ignore damages, harms etc;
+ eutrophication (1) allow any specified water life eg
« contaminates drinking water | fish, water plants, animals in
(1) water
Ignore effect of fertiliser on field (2)
eq on weeds.
Question Answer Acceptable answers Mark
Number
(c)(i) ammonia + nitric acid — LHS (1) R ammonium
ammonium nitrate (2) RHS (1) R ammonia nitrate
Spelling must be correct but Allow fully correct balanced
allow missing one ‘m’ from equation for 2
ammeonia and/or ammonium Ignore state symbols.
If mixed words/symbols, any side (2)
with symbols scores 0.
Question Answer Acceptable answers Mark
Number
(c)(ii) A corrosive (1)
Question | Answer Acceptable answers Mark
Number
(d)(i) (reaction is) reversible / Allow equilibria
(reaches dynamic) equilibrium R static equilibrium (1)
Question | Answer Acceptable answers Mark
Number
@) ¢ nms (0

Q33.
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Question Answer Acceptable answers Mark
Number
a) (i 1
(2) () C Nz + 3Hz= 2 NH3 (1)
Question Answer Acceptable answers Mark
Number
(a) (ii) reaction is reversible / goes both | reaches equilibrium (1) (1)
ways (1)
Question Answer Acceptable answers Mark
Number
(b) (i) A description linking (2)
urea contains the highest ignore references to oxygen
percentage of nitrogen (1)
(this is important because)
nitrogen enables plants to grow
(1)
Question Answer Acceptable answers Mark
Number
(b) (ii) An explanation linking any two (2)
of the following points
(excess) fertiliser is washed into
rivers (by rainfall) (1)
plants/algae (in the river) grow allow grow better / increases
bigger / more quickly growth
(1)
must indicate idea of an increase in
growth/faster growth
oxygen is used up (by bacteria)
when the plants decay/die
(1)
(this leads to) fish/animals die
(due to lack of oxygen)
(1)
Q34.
Question Answer Acceptable answers Mark
Number
a) (i 1
(2) () C Nz + 3Hz2= 2 NHz (1)
Question Answer Acceptable answers Mark
Number
(a) (ii) reaction is reversible / goes both | reaches equilibrium (1) (1)
ways (1)
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Q35.

Question
Number

Answer

Acceptable answers

Mark

(b) (i)

A description linking

urea contains the highest
percentage of nitrogen (1)

(this is important because)
nitrogen enables plants to grow

(1)

ignore references to oxygen

(2)

Question
Number

Answer

Acceptable answers

Mark

(b) (i)

An explanation linking any two
of the following points

(excess) fertiliser is washed into
rivers (by rainfall) (1)

plants/algae (in the river) grow
bigger / more quickly
(1)

oxygen is used up (by bacteria)
when the plants decay/die

(1)

(this leads to) fish/animals die
(due to lack of oxygen)

(1)

allow grow better / increases
growth

must indicate idea of an increase in
growth/faster growth

(2)

Answer

Acceptable answers

Mark

OH™ (1)

AlIPT+ 30H - AI(OH);

AI(OH)3 (1)

balancing 3, conditional on correct
formulae (1)

allow multiples
allow HO™ (1)

allow AlI(HO); (1)
do not allow Al(HO)3/lower case h

ignore state symbols/3Na* on both

sides

(3)

Q36.
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Answer Acceptable answers Mark
AI°T+ 30H - AI(OH); allow multiples (3)
OH (1) allow HO™ (1)
AI(OH);5 (1) allow AlI(HO); (1)
do not allow Al(HO)*/lower case h
balancing 3, conditional on correct
formulae (1) ignore state symbols/3Na* on both
sides
Q37.
Question | Answer Additional guidance Mark
Number
2H" + 2el) = Haf allow use of = or 2 in place of = | (2)
2H* — Hz - 2el7 (2) allow multiples
AD 11
reject h2 / h, / H2 / H?
species in correct place as shown
above (1)
balancing of correct species in
correct place (1)
Q38.
Question | Answer Additional guidance Mark
Number
(i) ammeonia + nitric acid — accept reactants in either | (1)
ammonium nitrate order AD 21
ignore formula
Question | Answer Mark
Number
(ii) C  NH4NO: (1)
1. The only correct answer is C AD 21
A is factually incorrect
B is factually incorrect
D is factually incorrect
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Question | Answer Additional guidance | Mark
Number
(iii) | An explanation linking two from: (2)
»« as a fertiliser (1) ADO11
« contains (a high percentage
of) nitrogen (1) allow make crops grow
+ help promote plant growth [ | faster
increases crop yield (1)
ignore use as a
pesticide
Q39.
Question | Answer Mark
number
(i) wear safety goggles/ gloves (1)
AO3
Question | Answer Additional guidance Mark
number
(ii) | Measure mass of solid/ use a ignore changes to stirring (1)
specified mass of solid ignore use a full spatula AOQ3
Question | Answer Mark
number
(iii) | B from 1 to 12 is the only correct answer. (1)
AO2
A and C are incorrect because the mixture does not start or end neutral
D is incorrect because the pH is changing in the reverse direction
Question | Answer Additional guidance Mark
number
(iv) | start: red/pink (1) allow (1) if colours reversed (2)
end: yellow (1) AO1
Q40.
Question | Answer Additional guidance Mark
number
wear goggles (to protect eyes) ignore any other safety (1)

precautions given

allow wear gloves (to
protect skin)
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Q41.

Q42.

Question | Answer Mark
number
(i) test tube/ boiling tube (1)
AO1
Question | Answer Mark
number
(ii) | A electrode is the only correct answer. (1)
AO2
B, C and D are incorrect because they are not electrodes.
Question | Answer Additional guidance Mark
number
(iii) | it conducts (electricity)/ is inert ignore high melting point (1)
AO1
Question | Answer Mark
number
(iv) |2 (1)
AQ2
Question | Answer Additional guidance Mark
number
(i) reversible allow equilibrium / equilibria /dynamic (1)
equilibrium
ignore static equilibrium
(ii) NH; allow HsN (1)
reject NH3, NH?
(iii) world ammonia production increases (1)
over time
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