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Ql.

Generally, this question was answered well; most candidates scored both marks sometimes by
the inclusion of a correct electronic configuration diagram. Occasionally seen was references to
shells of atoms e.g. 2 atoms on first shell. There were some vague responses such as the
electrons were 'around the nucleus' or 'in circles dotted around the nucleus'. Some candidates
gave incorrect shells such as 2, 10, 5 with incorrect numbers of electrons that the shells could
hold.

(d) An atom of phosphorus contains 15 electrons.

Describe how these 15 electrons are arranged in a phosphorus atom,
(2)

£ wll be arremed w81 % Spart pbces&%&%@ outel
e\ oL Vo ke dedhanS Bom obhel aleidis, onf
Moy don s Milee hqdma@‘n 6w 35)

Results Plus: Examiner Comments

he answer was helped with the inclusion of the electronic configuration diagram. This was given
2 marks.

(d) An atom of phosphorus contains 15 electrons,

Describe how these 15 electrons are arranged in a phosphorus atom.

Thase . s eCCErond. o4e ourangect N o phogphont) eltom
o A0 " o = a
wWith & electrona 1nThe Nuclauy, egne N The o it Shadt

ane (Fm in_the ower sheyt.,

Results Plus: Examiner Comments

Although there was a clear electronic configuration diagram to aid this answer, there was some

confusion as to where the electrons were located. Unfortunately the candidate had thought the

inner circle of the diagram was part of the nucleus, and so only the mark for the correct number
of electrons in the outer shell could be given.

Results Plus: Examiner Tip

Learn the maximum number of electrons that can be held in an electron shell and how the
electronic configuration can be worked out.
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Q2.

Generally, this question was answered well; most candidates scored both marks sometimes by
the inclusion of a correct electronic configuration diagram. Occasionally seen was references to
shells of atoms e.g. 2 atoms on first shell. There were some vague responses such as the
electrons were 'around the nucleus' or 'in circles dotted around the nucleus'. Some candidates
gave incorrect shells such as 2, 10, 5 with incorrect numbers of electrons that the shells could
hold.

(d) An atom of phosphorus contains 15 electrons.

Describe how these 15 electrons are arranged in a phosphorus atom,
(2)

ik wll ke orfemed w9 spere pbceSgL?ééS oofel
e\ b Vo, Ve dedaS ©ou offel i, on
Moy don . Milee hqdma@‘n alix 35)

Results Plus: Examiner Comments

he answer was helped with the inclusion of the electronic configuration diagram. This was given
2 marks.

(d) An atom of phosphorus contains 15 electrons.

Describe how these 15 electrons are arranged in a phosphorus atom.

Thes s EMCErond. o ourangeot N o phosphantd etom
- HASO a - - _
with & eiectrona inThe Nucleuy, eghe N The o it Shadt

ane {Fw_ in_the ower she/t,

Results Plus: Examiner Comments

Although there was a clear electronic configuration diagram to aid this answer, there was some

confusion as to where the electrons were located. Unfortunately the candidate had thought the
inner circle of the diagram was part of the nucleus, and so only the mark for the correct number
of electrons in the outer shell could be given.

Results Plus: Examiner Tip

Learn the maximum number of electrons that can be held in an electron shell and how the
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electronic configuration can be worked out.

Q3.
(a) (i)

Most candidates were able to state that the type of reaction when an acid reacts with a base is
'neutralisation’'. Commonly seen incorrect responses were 'displacement' or 'precipitation’.

(b) (i-ii)

Few candidates scored the 2 marks available. Most responses scored 1 mark only for part (i),
namely the method mark for '17.12 —17.02'. It was noted by the examiners that a surprisingly
large number of candidates were unable to subtract 7.02 from 17.12 correctly or divide by 2.
Whilst most candidates attempted part (ii), a large proportion of responses were incorrect. Many
just appeared to insert any number on the answer line - it was impossible to work out what was
their thinking. Occasionally, the error in part (i), could be carried forward to score the mark in
part (ii). The most commonly seen incorrect methods for part (ii), included multiplying 10.1 by 2
or dividing the answer in part (i) by 3 or 1000.

(b) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.,

The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.

The sodium hydroxide is dissolved in water and the volume made up to 2 dm’.

The results are
mass of container + solid sodium hydroxide = 17.12g
mass of empty container = 7.02g

The results are used to calculate the concentration of the sodium hydroxide
solution,

(i) Calculate the mass of solid sodium hydroxide transferred to the flask.

1712~ 7027 (01

(1)

mass of solid sodium hydroxide = t’j } g

(ii) Calculate the concentration of the sodium hydroxide solution in g dm=,

Oncenbebion = mss T wlume

03232805 .

concentration of sodium hydroxide solution = SOS- gdm=

Results Plus: Examiner Comments

very good example of rarely seen full marks answer, for part (i) - the correct subtraction,
namely '17.12 - 7.02" and for part (ii) - the correct calculation of the concentration, namely
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(17.12 - 7.02)/2. The candidate has also written the correct formula for calculating the mass
concentration.

(b) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.
The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.
The sodium hydroxide is dissolved in water and the volume made up to 2 dm®.

The results are
mass of container + solid sodium hydroxide = 17.12g
mass of empty container = 7.02qg

The results are used to calculate the concentration of the sodium hydroxide
solution.

(i) Caleulate the mass of solid sodium hydroxide transferred to the flask.
(1)
7-072

: mass of solid sodium hydroxide = .1@.:1...g

(i) Calculate the concentration of the sodium hydroxide solution in g dm—,
(1

SEUUUTRRN ¥ - e W - 1. L T T T .1 X

concentration of sodium hydroxide solution = = e\, g dm™

Results Plus: Examiner Comments

A typical response seen for 1 mark only, for part (i) - the correct subtraction, '17.12 - 7.02'. The
attempt at part (ii), namely calculating the concentration is incorrect.
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ib) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.

The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.

The sodium hydroxide is dissolved in water and the volume made up to 2 dm?,

The results are
mass of container + solid sodium hydroxide = 17,12g
mass of empty container = 7.02q

The results are used to calculate the concentration of the sodium hydroxide
solution.

(i) Calculate the mass of solid sodium hydroxide transferred to the flask.
(1)

mass of solid sodium hydroxide = g

(ii) Calculate the concentration of the sodium hydroxide solution in g dm~*,
(1)

concentration of sodium hydroxide solution=..........gdm™

Results Plus: Examiner Comments

Another commonly seen incorrect response - 0 marks. Looking closely at the response - the
calculation for part (i) is incorrect, since the masses have been divided and not subtracted.
here has been no attempt to calculate the concentration.

Q4.
(a) (i)

Most candidates were able to state that the type of reaction when an acid reacts with a base is
‘neutralisation’'. Commonly seen incorrect responses were 'displacement' or 'precipitation’.

(b) (i-ii)

Few candidates scored the 2 marks available. Most responses scored 1 mark only for part (i),
namely the method mark for '17.12 —17.02'. It was noted by the examiners that a surprisingly
large number of candidates were unable to subtract 7.02 from 17.12 correctly or divide by 2.
Whilst most candidates attempted part (ii), a large proportion of responses were incorrect. Many
just appeared to insert any number on the answer line - it was impossible to work out what was
their thinking. Occasionally, the error in part (i), could be carried forward to score the mark in
part (ii). The most commonly seen incorrect methods for part (ii), included multiplying 10.1 by 2
or dividing the answer in part (i) by 3 or 1000.
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(b) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.

The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.

The sodium hydroxide is dissolved in water and the volume made up to 2 dm®.

The results are
mass of container + solid sodium hydroxide = 17.12g
mass of empty container = 7.029

The results are used to calculate the concentration of the sodium hydroxide
solution.

() Calculate the mass of solid sodium hydroxide transferred to the flask.

1712 ~ 702 = [0

(1

mass of solid sodium hydroxide = ’U} g
(i) Calculate the concentration of the sodium hydroxide solution in g dm,
(1)

Man =mss‘va UME

concentration of sodium hydroxide solution = SOS- gdm™

Results Plus: Examiner Comments

A very good example of rarely seen full marks answer, for part (i) - the correct subtraction,

namely '17.12 - 7.02' and for part (ii) - the correct calculation of the concentration, namely
(17.12 - 7.02)/2. The candidate has also written the correct formula for calculating the mass
concentration.
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(b) A solution of sodium hydroxide Is prepared.

The mass of a container with solid sodium hydroxide is determined.
The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.
The sodium hydroxide is dissolved in water and the volume made up to 2 dm’.

The results are
mass of container + solid sodium hydroxide = 17.12q
mass of empty container = 7.02qg

The results are used to calculate the concentration of the sodium hydroxide
solution.

(i) Calculate the mass of solid sodium hydroxide transferred to the flask.
(1)
T-072

! mass of solid sodium hydroxide = .\@.:1...g

(i) Calculate the concentration of the sodium hydroxide solution in g dm—,
(1

B X T W 1% L T T - X - S

concentration of sodium hydroxide solution = & e\, g dm™®

Results Plus: Examiner Comments

A typical response seen for 1 mark only, for part (i) - the correct subtraction, '17.12 - 7.02'. The
attempt at part (ii), namely calculating the concentration is incorrect.
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ib) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.

The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.

The sodium hydroxide is dissolved in water and the volume made up to 2 dm?,

The results are
mass of container + solid sodium hydroxide = 17,12g
mass of empty container = 7.02g

The results are used to calculate the concentration of the sodium hydroxide
solution.

(i) Calculate the mass of solid sodium hydroxide transferred to the flask.

‘TQj"‘ '.f..».OZH =

(1)

mass of solid sodium hydroxide = g

(i) Calculate the concentration of the sodium hydroxide solution in g dm~,
m

concentration of sodium hydroxide solution=..........gdm™

Results Plus: Examiner Comments

Another commonly seen incorrect response - 0 marks. Looking closely at the response - the
calculation for part (i) is incorrect, since the masses have been divided and not subtracted.
here has been no attempt to calculate the concentration.

Q5. No Examiner's Report available for this question
Q6. No Examiner's Report available for this question
Q7.
(a)

This was very poorly answered on the whole. Most candidates failed to score or had no idea what
was required for the 2 marks available. Many simply repeated the stem of the question or
confused the reaction for a precipitation reaction and incorrectly suggested filtering the product.
The reaction of acids and bases is clearly covered in the specification. However, from the vast
majority of responses seen, it was clear that candidates from most centres may neither have
carried out this particular practical nor that of the preparation of a similar soluble salt.
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Aqueous Solutions

6 (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.

The word equation for the reaction is

magnesium sulfuric magnesium

X +
oxide acid sulfate Yraer

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare
a sample of pure magnesium sulfate solution,
(2)

magmsmw salubisn can ke . mode by teccking Mognessum.
oxele wrh didude Audric clicl

Results Plus: Examiner Comments

A typical incorrect response, where the stem of the question has simply been repeated, so this
did not score.

Aqueous Solutions

& (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.

The word equation for the reaction is

magnesium sulfuric - magnesium

+ water
oxide acid sulfate

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare
a sample of pure magnesium sulfate solution.
(2)

Eep Saf vy OC/H Dee A 1ltEE bea
(letyr bl [fre CACRS [als  Gid dge
LCrt Liep [brf  pigioiisn Salare

Results Plus: Examiner Comments

Although filtering is suggested, this did not score since it is clearly implied that the solid, namely
magnesium sulfate, is a precipitate and that this is being filtered, as opposed to excess solid
reactant, magnesium oxide.
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Aqueous Solutions

6 (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.
The word equation for the reaction is

magnesium sulfuric magnesium

+ water
oxide acid sulfate

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare

a sample of pure magnesium sulfate solution.
(2)

ﬂ‘%’ e bvxded.  foglbher.  Oind. YN
heaked . ouwcl . LilHaA .

Results Plus: Examiner Comments

A rarely seen response, in which the 'filtered' could be credited, so this scored 1 mark.

Most candidates were able to score at least 1 of the 2 available marks, typically for stating the
correct formulae of the reactants in this balanced equation as given in the stem of the question.

(b) Magnesium carbonate, MgCO,, can be reacted with dilute sulfuric acid, H,50,, to
form magnesium sulfate, water and carbon dioxide,

Write the balanced equation for this reaction,
(2)

Moy COs  + Ha 30 = N5504. * He O + COz

' I'"lq_,‘ R - ®
' c .
* (] 3 - @
L H L
' 3 o~ ©

Results Plus: Examiner Comments

A typical example of a fully correct answer for 2 marks. Although, not necessary, this candidate
has clearly checked the balancing beneath.

(b) Magnesium carbonate, MgCOr can be reacted with dilute sulfuric acid, HES{)‘, to
form magnesium sulfate, water and carbon dioxide,

Write the balanced equation for this reaction.
_ AMge0y + HyO 1T CO;,
A TMgL0, +1H,504 —> Magres

(2)
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Results Plus: Examiner Comments

Although the correct formulae of the reactants reactants and products have been shown, the
incorrect attempt at balancing, limited the score to 1 mark only.

This was particularly well answered by candidates, with many fully correct responses seen,
gaining the 2 marks available. Most candidates correctly subtracted the correct masses or
gained credit simply for the working and pleasingly were able to work out the concentration.
Many candidates simply completed the table correctly, as opposed to using the space provided
for the answer and working. This was also perfectly acceptable to score full marks.

(d)

Although many candidates knew little about hard water softening, over half of the responses
gained at least 2 marks (Level 1), mainly in recognition that temporary hardness can be
removed by boiling. In several cases, flawless answers were seen, with excellent descriptions of
the methods needed to remove hardness from temporary and/or permanent hardness given by
candidates, coupled with detailed explanations, so these scored the full 6 marks (Level 3). Minor
errors often seen included simply mentioning 'heating the water' rather than explicitly boiling. In
many cases candidates simply misread the question and described methods of testing water
hardness, rather than removal, so were unable to receive credit for their responses.

*(d) Some dissolved solids cause hardness in water
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness.
Mot all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method removes.

i ons “
Dome. areas 0f the.(ountny coria. dissolved. colluwm (Co*) oo (Hq“)
MOGALSLLAM . LONS.. Y. thair top Woker .ond .15 the . preSence. o thdse  ons
whuch.. determungs.. e hordness. of. wooker. Hordness o0 woker. con b permanand)
of... bemporarys; .. tempocasy. hOSONSSS . WOKRE. 15 caused. by, dissolved
calcwin hydsogen Coshonate and{or ragnesiuun . hydrogencasbonake.  Only
Lun,pofmxj hardngss wn wolec  Con. be reroved or. . Soflensd b‘fﬂ bhe
method of . bodling ;. although.  this . prowss waves  behund . Lmescale,
Permarent howdeuss 0. woker  cannck be  Softened. by the. process
of bmbmg- but,. k. can be  sobteoed theough. e use of...on
o exchange o5, WSt using - on.wn - exthongg. resw. 1o
soften. waker,  the . permonontly  hoardensd waker. s possed
though the o0 ecchangt. resun ond . order bo. remove  bhe
hardness,  the. dissolved (o' ond N\%"" ons ore  swopped of
e kchanged for....sodwm . Long.
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Results Plus: Examiner Comments

An excellent example of a Level 3 response. Both the methods of removal of temporary hardness
by boiling and for permanent hardness using an ion exchange resin have been described, but
importantly explained to gain the higher Level 3 score.

*(d) Some dissolved solids cause hardness in water,
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness.
Not all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method removes.

per _________ tmg ____________ and tampar”ar‘g _hardness.

. lemovued b(j boilng . AN exampie

kepaporany hardness 5 lmesale,

“This 45 gomd oNn  ketfles , even
_though  the  kebtle cets pocled

....... the livescale. Stays.... put..

Results Plus: Examiner Comments

Only lines 4 and 5 of this response are creditworthy for '‘temporary hardness... removed by
boiling'. This was sufficient for a typical Level 1 answer and was awarded 2 marks.

*(d) Some dissolved solids cause hardness in water.
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness,
Mot all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method remaoves.

(6)
fg e s it’nparor Lwdﬂm b can éfi o
cemover) ._Ea.u, mm? . borin? relbacl _which s
,\jw[' wheee_on Lol (G !mrafag hordhas s ol
e wall vaL ﬁ»mpft? dissolve.. ks pemanen)
kw;ﬁ-{.ﬁb atrn ..MV wse.. b OXVl resmn o 1emdue
He  permanent [r6clnes s ée{:bu.f{, %ﬁ r0g wll ol

be. mowifa ko ?c,f 1d of ok
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Results Plus: Examiner Comments

his response makes a reference to the removal of temporary hardness by boiling and the use of

ion exchange resin for the removal of permanent hardness, with boiling not being enough for
permanent hardness removal. This description is detailed and is sufficient for Level 2, so was
awarded 4 marks. There is no explanation given to support a higher Level 3 (5-6 marks) answer.

Qs.
(a)

This was very poorly answered on the whole. Most candidates failed to score or had no idea what
was required for the 2 marks available. Many simply repeated the stem of the question or
confused the reaction for a precipitation reaction and incorrectly suggested filtering the product.
The reaction of acids and bases is clearly covered in the specification. However, from the vast
majority of responses seen, it was clear that candidates from most centres may neither have
carried out this particular practical nor that of the preparation of a similar soluble salt.

Aqueous Solutions

6 (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.

The word equation for the reaction is

magnesium _ sulfuric magnesium

; } +
oxide acid sulfate Warter

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare
a sample of pure magnesium sulfate solution.
(2)

Iagnessium sulpede. sclubion can b mods by reciclisg. Megnestum
oxiele Lrdh Md—u Auduric elicl

Results Plus: Examiner Comments

A typical incorrect response, where the stem of the question has simply been repeated, so this
did not score.
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Agqueous Solutions

6 (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.

The word equation for the reaction is

magnesium sulfuric magnesium

+ water
oxide acid sulfate

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare

a sample of pure magnesium sulfate solution.
(2)

TLE mBGlos)tm CHAC 1S Iltad bk
Eeo Safllbrry GCIoH Beé  r1dCH  Gos. .
Flter cbd  [(fre  CACS Lalo  Gid bge
LEFE Letzp / bir@  priigbef b SHTELE

Results Plus: Examiner Comments

Although filtering is suggested, this did not score since it is clearly implied that the solid, namely

magnesium sulfate, is a precipitate and that this is being filtered, as opposed to excess solid

reactant, magnesium oxide.

Aqueous Solutions

6 (a) Magnesium sulfate solution can be made by reacting magnesium oxide with
dilute sulfuric acid.

The word equation for the reaction is

magnesium sulfuric magnesium

+ water
oxide acid sulfate

a sample of pure magnesium sulfate solution.

heoked . gundl . LilHAA .

Results Plus: Examiner Comments

A rarely seen response, in which the 'filtered' could be credited, so this scored 1 mark.

Describe how solid magnesium oxide and dilute sulfuric acid are used to prepare

(2)

ﬂ‘ﬁy AL Mixaed.  Foglblher. O 3N

Most candidates were able to score at least 1 of the 2 available marks, typically for stating the
correct formulae of the reactants in this balanced equation as given in the stem of the question.
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(b) Magnesium carbonate, MgCO,, can be reacted with dilute sulfuric acid, H,S0,, to '
form magnesium sulfate, water and carbon dioxide,

Write the balanced equation for this reaction,
(2)

Mgy COs.  + HeS0q = NS0 * He O + COa

nﬁ o - [

' e :
* o 3 - @
" ¥ L

-] ¢ - ©

Results Plus: Examiner Comments

A typical example of a fully correct answer for 2 marks. Although, not necessary, this candidate
has clearly checked the balancing beneath.

{b) Magnesium carbonate, MgCO,, can be reacted with dilute sulfuric acid, H,50,, to
form magnesium sulfate, water and carbon dioxide.

Write the balanced equation for this reaction.
o MgeOy + HaO 1 CO,
2 TG0, +1H,504 —> Pagrestmreuisate

(2)

Results Plus: Examiner Comments

Although the correct formulae of the reactants reactants and products have been shown, the
incorrect attempt at balancing, limited the score to 1 mark only.

This was particularly well answered by candidates, with many fully correct responses seen,
gaining the 2 marks available. Most candidates correctly subtracted the correct masses or
gained credit simply for the working and pleasingly were able to work out the concentration.
Many candidates simply completed the table correctly, as opposed to using the space provided
for the answer and working. This was also perfectly acceptable to score full marks.

(d)

Although many candidates knew little about hard water softening, over half of the responses
gained at least 2 marks (Level 1), mainly in recognition that temporary hardness can be
removed by boiling. In several cases, flawless answers were seen, with excellent descriptions of
the methods needed to remove hardness from temporary and/or permanent hardness given by
candidates, coupled with detailed explanations, so these scored the full 6 marks (Level 3). Minor
errors often seen included simply mentioning 'heating the water' rather than explicitly boiling. In
many cases candidates simply misread the question and described methods of testing water
hardness, rather than removal, so were unable to receive credit for their responses.
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*(d) Some dissolved solids cause hardness in water,
Hard water can be softened.

Water hardness can be temporary hardness or permanent hardness.
Not all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method removes.

i Wi ©
Some. areas oF the couatny ceaa. dissoed_coltumen (Co*) "ondfor (N.g“)

Magnesim. Lons...n. thar. top WOker ond. .15, the . presence.. of. tese  ions
which... determungs. tne. hordness. of . woker. Hordness 0 waker. con b prerionand]
of...bemporary;. . temporasy. hardngss . woker. 15 caused by, dissolved

calewin huydsogen Carbonate and(or. eagnesuun . hydogencasbonale.. Only
tumporary. hasdniss in wolec can..be. removed or. softensd. by the.

Pamacent hardness wn. wober . connct be . Sofeensd. by the. process..
of.bolang - bud,. k. can bt sottened. theough the use of o .

sotten_ woler,  the pecmenantly. hasdened wakee. 18 passed
Chrough. the on  exchonge  resn ond . order bo. remove the
hardness,  the  dissolved  Co™' de.Rgl.* \ons are  swopped of
exdhnnged.for sodwm  LonS.

Results Plus: Examiner Comments

An excellent example of a Level 3 response. Both the methods of removal of temporary hardness
by boiling and for permanent hardness using an ion exchange resin have been described, but
importantly explained to gain the higher Level 3 score.
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*(d) Some dissclved solids cause hardness in water.
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness.
Not all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method removes.

permmtmg ____________ andl tempor”‘af‘g hardness

® . lemoued b(j boiling . Anexampe

“This 4 pound ON . ketffes , ewen
thoogh  the  kettle  oets pocled

the limvescate Stays.... put.

Results Plus: Examiner Comments

Only lines 4 and 5 of this response are creditworthy for '‘temporary hardness... removed by
boiling'. This was sufficient for a typical Level 1 answer and was awarded 2 marks.

*(d) Some dissolved solids cause hardness in water.
Hard water can be softened.
Water hardness can be temporary hardness or permanent hardness,
Mot all softening processes remove both types of hardness.

Describe and explain different methods of softening water, indicating the type of
hardness each method remaoves.

(6)
'f@ e s Et’nport?-f Lwclﬂa,_{) it Can éﬁ’i S
_cemue) [911 ms‘mgr L. bﬂffﬂ? refhacl Efulflfc:éf 2
,j!ﬁﬁl .wiarﬁ- !;GL’. [(& I'MFMWFE LOG(-;E;,}‘ and
t'f i&@lf el J%L s:*mpt? ‘{isfc)[bé‘.a Fw’ Pemwnf
k.wdats: er MY use.. 4 Okl resin in lendue
He  permanent (rceclnoss ée.{:bwlﬂ, {:ﬁrn? wll ol

be Mcw;lﬁq ko 9:1 1d o vk

Results Plus: Examiner Comments

his response makes a reference to the removal of temporary hardness by boiling and the use of
ion exchange resin for the removal of permanent hardness, with boiling not being enough for
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permanent hardness removal. This description is detailed and is sufficient for Level 2, so was
awarded 4 marks. There is no explanation given to support a higher Level 3 (5-6 marks) answer.

Qo. No Examiner's Report available for this question
Q10. No Examiner's Report available for this question
Q11. No Examiner's Report available for this question
Ql2.

(i)

The definition of atomic number was well known by most candidates although many needed the
benefit of 'the number of protons and electrons' being accepted. Of the incorrect responses,
some confused atomic number with mass number and a few lost the mark by saying it was the
number of electrons without referring to protons and a minority suggested it meant the number
of atoms.

(b} Each element has an atomic number,

(I} State what is meant by atomic number. .

Aromue. . NAM e 1S e AU ber C%PTD{:&-*S
ownd electreonms ef oA elehent..

Results Plus: Examiner Comments

his was given the benefit of the doubt and accepted for a mark.

(b) Each element has an atomic number.

(I} State what is meant by atomic number.
4 ol
Tha numdo? Aundow . OF PREYIN.S 0NA NG uhaily

n\WM e an Ao,

(1)

Results Plus: Examiner Comments

Some confused it with mass number.
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(ii)

The definition of an isotope was well known by many who gave the more generic answer
involving atoms having the same number of protons but different number of neutrons, rather
than referring specifically to boron. Some lost one mark as they did not refer to protons in their
answer.

Q13.
(i)

The definition of atomic number was well known by most candidates although many needed the
benefit of 'the number of protons and electrons' being accepted. Of the incorrect responses,
some confused atomic number with mass number and a few lost the mark by saying it was the
number of electrons without referring to protons and a minority suggested it meant the number
of atoms.

(b} Each element has an atomic number.

(i} State what is meant by atomic number.
(1)

Aromie . WAMser= 1S tdae A ber  Sf PTOtons
ond eleckrons  ef o\ eleivenk.

Results Plus: Examiner Comments

his was given the benefit of the doubt and accepted for a mark.

(b) Each element has an atomic number.
(i) State what is meant by atomic number.
¥ Yot
Tha numlo? Aunow  OF PrETN S oA N

(1)

Results Plus: Examiner Comments

Some confused it with mass number.

The definition of an isotope was well known by many who gave the more generic answer
involving atoms having the same number of protons but different number of neutrons, rather
than referring specifically to boron. Some lost one mark as they did not refer to protons in their
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answer.

Q14.
(b)

Many candidates answered this question very well giving the expected answer of 8 protons and
9 neutrons in the nucleus. Candidates sometimes just stated 8 protons, 9 neutrons and 8
electrons, implying, probably without intending to do so as they did not make a clear enough
distinction between the nucleus and the rest of the atom, that the nucleus contained all three
sub-atomic particles. Poor maths was evident in the processing of the numbers of particles:
candidates also confused atomic number and mass number and therefore obtained incorrect
values for the numbers of protons and of neutrons.

Unfortunately in this question, many candidates had not comprehended the significance of the
information about the oxygen atom given in the question. This question was about the
oxygen-17 isotope and was deliberately chosen so it was clear how the numbers of protons and
neutrons had been obtained. Some candidates thought they should point out what they
perceived as an error and gave the answer of 8 protons and 8 neutrons - they achieved one
mark for this. Doing this they showed that they did not understand the difference between the
terms 'relative atomic mass' (as given on the periodic table) and 'mass number' (as referred to
in the question), since only the mass number could give the total number of protons and
neutrons.

(b) The atomic number of oxygen Is 8.
The mass number of an atom of oxygen is 17.

Describe the number and type of particles in the nucleus of this atom.

The humpes. OF. particled . p. . 1S nudecs  As 1T
% proos and. T Newrwns

Results Plus: Examiner Comments

Evidence of poor maths skills. One mark scored for the correct number of protons.

{b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17.

Describe the number and type of particles in the nucleus of this atom.
(2)

/ ey o | ) :
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Results Plus: Examiner Comments

STEMUP.CO.UK


https://stemup.co.uk

Several answers were seen like this. It was not clear if they understood where the electrons were
located in an atom. Answers like this scored one mark, as the presence of the electrons stopped
the awarding of the second mark.

(b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17,

Describe the number and type of particles in the nucleus of this atom.
(2)

N HAC v SELL MaSr @ . Lob O ()
QNN AVE cecond. aress DNCve s o,
Ao equicws. B e QNCL Heam G

hones e s By e Q. TO L HrR MNEES.

Results Plus: Examiner Comments

Here is an example of an answer where the candidate had wrongly corrected the mass number
of the oxygen atom. In this case the answer then went on to describe the electron arrangement
and showed they did not understand the arrangement of particles in an atom. This answer
scored 0 marks.

{b) The atomic number of oxygen is 8.

The mass number of an atom of oxygen is 17. € H«Ul-g !G; .

Describe the number and type of particles in the nucleus of this atom.
(2)

Hl?rf: L--—I-—!"{l\l- IS'E? ? P{_Dk'@ﬂg (:,L]-".ldk C\ r‘](:‘_,\L‘fc'_‘:-'r’lS"

Results Plus: Examiner Comments

Although here the candidate pointed out a perceived error, they then chose to ignore it and
obtained two marks for the correct answer.

Results Plus: Examiner Tip

Learn the difference between relative atomic mass and mass number. Learn the basic properties
of the sub-atomic particles - mass, relative charge and location.

This question was answered generally well, with many scoring 2 marks. Of the correct answer
the majority were of the type stating that both oxygen and sulfur were in group 6 because their
atoms had 6 electrons in the outer shell and the minority were of the type where their atoms
both needed two more electrons to fill the outer shell.
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Common errors included references to them being in group 6 as they were both gases or
noble/Nobel [sic] gases. There was frequent reference to the atomic number and mass number
e.g. those of sulfur being double that of oxygen: 8 = 16 or 16 - 32. Often a reference was made
to oxygen and sulfur having same properties, qualities or reactivity or to them both being
non-metals, gases or non-conductors. In these instances, the candidates were not answering the
question as given.

(e} Sulfur and oxygen are both in group 6 of the periodic table.

Explain, in terms of their electronic configurations, why they are both in group 6.
(2)

%mhihmgbmﬂ, 'ém\w'f}» jﬁﬁ&'@
L:‘é\ﬂp.{e} _

Results Plus: Examiner Comments

his did not answer the question and scored 0 marks.

{c) Sulfur and oxygen are both in group 6 of the periodic table.

Explain, in terms of their electronic configurations, why they are both in group 6.

(2)

(@ TSy OOl e T Y s . M 3 R ey iy
dﬂ:"—‘il-:g. U N VS T N —— B —— el 3 e o W= e W o — T R O —
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Results Plus: Examiner Comments

his was a very good answer scoring 2 marks.

{c) Sulfur and oxygen are both in group 6 of the periodic table.

Explain, in terms of their electronic configurations, why they are both in group 6.
(2)

%MLAMMJW& Y’éml’vﬁ!— Lm;-l‘{ﬁ
hré\ﬂ‘p.{e.ﬁ- B

Results Plus: Examiner Comments

One of a number of common errors seen in the marking of this question. 0 marks given.
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Results Plus: Examiner Tip

Understand how the electronic configuration of an atom of an element is related to the position
of that element in the periodic table.

Generally, this question was answered well; most candidates scored both marks sometimes by
the inclusion of a correct electronic configuration diagram. Occasionally seen was references to
shells of atoms e.g. 2 atoms on first shell. There were some vague responses such as the
electrons were 'around the nucleus' or 'in circles dotted around the nucleus'. Some candidates
gave incorrect shells such as 2, 10, 5 with incorrect numbers of electrons that the shells could

hold.

(d) An atom of phosphorus contains 15 electrons.

Describe how these 15 electrons are arranged in a phosphorus atom.
(2)

ik wll ke artemed w9 sper p&@g&ééﬁ cofel
el £ Vo, Ve edanS ©oum ol elaridsy, onf
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Results Plus: Examiner Comments

he answer was helped with the inclusion of the electronic configuration diagram. This was given
2 marks.

(d) An atom of phosphorus contains 15 electrons,

Describe how these 15 electrons are arranged in a phosphorus atom.

These s ECtrond o€ o rangeot N o phogphart) elam
- h.-DD - F=) - -
with | & eiectron inthe Nucleuy, eghe i The o mif Shadt

ane (Fm in_the ower sheft,

Results Plus: Examiner Comments

Although there was a clear electronic configuration diagram to aid this answer, there was some

confusion as to where the electrons were located. Unfortunately the candidate had thought the
inner circle of the diagram was part of the nucleus, and so only the mark for the correct number
of electrons in the outer shell could be given.
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Results Plus: Examiner Tip

Learn the maximum number of electrons that can be held in an electron shell and how the
electronic configuration can be worked out.

Of the candidates who scored at least one mark for this question, the greater majority obtained
1 mark for the idea of sharing electrons between two atoms. Only a few indicated that a pair of /
two electrons were shared. Many others had indicated a sharing of electrons, but between
elements rather than between atoms and so could not be given that mark. A number of
candidates had confused ionic with covalent bonding and wrote about electrons being
transferred.

(e} Phosphorus oxide is a compound that contains covalent bonds.

(I} Describe what is meant by a covalent bond. o e ok
€D ok 0NO (2)

CINQme 2 dig 1S uwdnen A0 koS (o s
NeAds Ao daln on eckaen ord HMor
o \o2 Bnoethm . Ny crakesa
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Results Plus: Examiner Comments

here is confusion here between ionic and covalent bonding. This answer was given 0 marks.

(e) Phosphorus oxide is a compound that contains covalent bonds.

(iy Describe what is meant by a covalent bond.

(2)

When 2 odewes S eledtmdns o tWed  howe U

ouler  sihells

Results Plus: Examiner Comments

One mark was given for the sharing of electrons. No mention was made of the number of
electrons in the covalent bond.

Results Plus: Examiner Tip

Know the difference between covalent and ionic bonding and how the two types of bonding are
formed.
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(e) (ii)

Only a small number of candidates knew that the empirical formula meant the simplest ratio of
the atoms in the formula of a substance. Many calculated the formula mass or contrived some
other form of response, but most left this question unanswered.

Q15.
(b) (i)

The definition of atomic number was well known by most candidates although many needed the
benefit of 'the number of protons and electrons' being accepted. Of the incorrect responses,
some confused atomic number with mass number and a few lost the mark by saying it was the
number of electrons without referring to protons and a minority suggested it meant the number
of atoms.

(b} Each element has an atomic number,

(I} State what is meant by atomic number. .

Aromie . NAMIUsers 1S ~tise A ber O PIOtons
ond electrpnms of oA eleient..

Results Plus: Examiner Comments

his was given the benefit of the doubt and accepted for a mark.

(b) Each element has an atomic number.

(I} State what is meant by atomic number.
4 ormd
Tha numdo? Aundow . OF PREYIN.S 0NA NG uhait)

(1)

Results Plus: Examiner Comments

Some confused it with mass number.

The definition of an isotope was well known by many who gave the more generic answer
involving atoms having the same number of protons but different number of neutrons, rather
than referring specifically to boron. Some lost one mark as they did not refer to protons in their
answer.
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(c) (i)

This proved to be a very difficult question for all except the very strongest candidates. Even of
those, very few candidates scored both marks. Most answers seen referred to "the number of
protons and neutrons added together" without any mention of relative atomic mass being an
average. Very few referred to carbon-12. A quite frequently seen incorrect answer was a
reference to "the top number on the symbol in the periodic table".

{c) () Explain what is meant by the term relative atomic mass.
(2)

R \ORULe. BAomPC. MosS 'S Ve meSs
ol o ol Aes I R nwr\eus) ks
AL Q@m% and N CONS.

Results Plus: Examiner Comments

An all too common answer which did not gain any marks.

Many of the stronger candidates knew how to do this calculation and scored full marks with
ease. A few scored the first two method marks but then failed to divide by 100 or divided by 21
so lost the third mark. Those who did not know the method required, either used the numbers in
a random manner or did not attempt the question at all.

(i) A sample of boron contains
19.7% of boron-10.
80.3% of boron-11.
Use this information to calculate the relative atomic mass of boron. -
{M-“?‘MO}*_(?U-'S‘;H‘} 197 + 8§33
(19-7180.3) 100
= |0. §03
Relorwe aromye mass = 10§

Results Plus: Examiner Comments

A well-presented answer for full marks.
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(i) A sample of boron contains
19.7% of boron-10.
80.3% of boron-11.

Use this information to calculate the relative atomic mass of boron.
(3)

Bocan =10 = V4.7 *1e

"

Becon -10 = §0.3 %

Lw; ll.‘!lj r t"‘ H.?]

143 b §81.3

Results Plus: Examiner Comments

his candidate gained the first two marks but did not divide by 100 so did not gain the third
mark.

Ql6.
(b)

Many candidates answered this question very well giving the expected answer of 8 protons and
9 neutrons in the nucleus. Candidates sometimes just stated 8 protons, 9 neutrons and 8
electrons, implying, probably without intending to do so as they did not make a clear enough
distinction between the nucleus and the rest of the atom, that the nucleus contained all three
sub-atomic particles. Poor maths was evident in the processing of the numbers of particles:
candidates also confused atomic number and mass number and therefore obtained incorrect
values for the numbers of protons and of neutrons.

Unfortunately in this question, many candidates had not comprehended the significance of the
information about the oxygen atom given in the question. This question was about the
oxygen-17 isotope and was deliberately chosen so it was clear how the numbers of protons and
neutrons had been obtained. Some candidates thought they should point out what they
perceived as an error and gave the answer of 8 protons and 8 neutrons - they achieved one
mark for this. Doing this they showed that they did not understand the difference between the
terms 'relative atomic mass' (as given on the periodic table) and 'mass number' (as referred to
in the question), since only the mass number could give the total number of protons and
neutrons.

{(b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17.

Describe the number and type of particles in the nucleus of this atom.

Toe numpes. OF. particled . p. . FoS nudecs  As 1T
% poos _and T newrons
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Results Plus: Examiner Comments

Evidence of poor maths skills. One mark scored for the correct number of protons.

(b) The atomic number of oxygen is 8.

The mass number of an atom of oxygen is 17.

Describe the number and type of particles in the nucleus of this atom,
(2)

El{.afe o Ffﬂt()fx':; qﬂA S elections  in It
omd (e e alip T Nubiors

Results Plus: Examiner Comments

Several answers were seen like this. It was not clear if they understood where the electrons were
located in an atom. Answers like this scored one mark, as the presence of the electrons stopped
the awarding of the second mark.

{b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17,

Describe the number and type of particles in the nucleus of this atom.

(2)

I HOC e = ool S T B T S B o T — SN e @
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Results Plus: Examiner Comments

Here is an example of an answer where the candidate had wrongly corrected the mass number
of the oxygen atom. In this case the answer then went on to describe the electron arrangement
and showed they did not understand the arrangement of particles in an atom. This answer
scored 0 marks.

(b} The atomic number of oxygen is 8. |
The mass number of an atom of oxygen Is 17. € H-.;_,Ll-g !E; y

Describe the number and type of particles in the nucleus of this atom.

(2)

Hiere il be § prevOns owd A nedrions

Results Plus: Examiner Comments
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Although here the candidate pointed out a perceived error, they then chose to ignore it and
obtained two marks for the correct answer.

Results Plus: Examiner Tip

Learn the difference between relative atomic mass and mass number. Learn the basic properties
of the sub-atomic particles - mass, relative charge and location.

This question was answered generally well, with many scoring 2 marks. Of the correct answer
the majority were of the type stating that both oxygen and sulfur were in group 6 because their
atoms had 6 electrons in the outer shell and the minority were of the type where their atoms
both needed two more electrons to fill the outer shell.

Common errors included references to them being in group 6 as they were both gases or
noble/Nobel [sic] gases. There was frequent reference to the atomic number and mass number
e.g. those of sulfur being double that of oxygen: 8 - 16 or 16 - 32. Often a reference was made
to oxygen and sulfur having same properties, qualities or reactivity or to them both being
non-metals, gases or non-conductors. In these instances, the candidates were not answering the
question as given.

{c) Sulfur and oxygen are both in group 6 of the periodic table.

Explain, in terms of their electronic configurations, why they are both in group 6.
(2)

Mﬁ%{ﬁﬁ

Results Plus: Examiner Comments

his did not answer the question and scored 0 marks.

{c) Sulfur and oxygen are both in group 6 of the periodic table.

Explain, in terms of their electronic configurations, why they are both in group 6.

(2)

@ Rial= WIS TR = e T - T e
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Results Plus: Examiner Comments
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his was a very good answer scoring 2 marks.

{c) Sulfur and oxygen are both in group 6 of the periodic table.

Explain, in terms of their electronic configurations, why they are both in group 6.
(2)

b@\w

Results Plus: Examiner Comments

One of a number of common errors seen in the marking of this question. 0 marks given.

Results Plus: Examiner Tip

Understand how the electronic configuration of an atom of an element is related to the position
of that element in the periodic table.

Generally, this question was answered well; most candidates scored both marks sometimes by
the inclusion of a correct electronic configuration diagram. Occasionally seen was references to
shells of atoms e.g. 2 atoms on first shell. There were some vague responses such as the
electrons were 'around the nucleus' or 'in circles dotted around the nucleus'. Some candidates
gave incorrect shells such as 2, 10, 5 with incorrect numbers of electrons that the shells could
hold.

(d) An atom of phosphorus contains 15 electrons.

Describe how these 15 electrons are arranged in a phosphorus atom,
(2]
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Results Plus: Examiner Comments

he answer was helped with the inclusion of the electronic configuration diagram. This was given
2 marks.
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(d) An atom of phosphorus contains 15 electrons.

Describe how these 15 electrons are arranged in a phosphorus atom.

Thade . s €ctrond. ot ourongect n_a Phoipharsd elam
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Results Plus: Examiner Comments

Although there was a clear electronic configuration diagram to aid this answer, there was some

confusion as to where the electrons were located. Unfortunately the candidate had thought the

inner circle of the diagram was part of the nucleus, and so only the mark for the correct number
of electrons in the outer shell could be given.

Results Plus: Examiner Tip

Learn the maximum number of electrons that can be held in an electron shell and how the
electronic configuration can be worked out.

Of the candidates who scored at least one mark for this question, the greater majority obtained
1 mark for the idea of sharing electrons between two atoms. Only a few indicated that a pair of /
two electrons were shared. Many others had indicated a sharing of electrons, but between
elements rather than between atoms and so could not be given that mark. A number of
candidates had confused ionic with covalent bonding and wrote about electrons being
transferred.

(e) Phosphorus oxide is a compound that contains covalent bonds.

(I} Describe what is meant by a covalent bond. or eonve C’\&fbﬂtﬁa
O o No ‘(2)
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Results Plus: Examiner Comments

here is confusion here between ionic and covalent bonding. This answer was given 0 marks.
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(e) Phosphorus oxide is a compound that contains covalent bonds.

(i) Describe what is meant by a covalent bond.
(2)

Wiagn 2. odees  Shode | eleddns So Tined  hawe Fuds
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Results Plus: Examiner Comments

One mark was given for the sharing of electrons. No mention was made of the number of
electrons in the covalent bond.

Results Plus: Examiner Tip

Know the difference between covalent and ionic bonding and how the two types of bonding are
formed.

Only a small number of candidates knew that the empirical formula meant the simplest ratio of
the atoms in the formula of a substance. Many calculated the formula mass or contrived some
other form of response, but most left this question unanswered.

Q17.

(b) (i)

The definition of atomic number was well known by most candidates although many needed the
benefit of 'the number of protons and electrons' being accepted. Of the incorrect responses,
some confused atomic number with mass number and a few lost the mark by saying it was the
number of electrons without referring to protons and a minority suggested it meant the number
of atoms.

(b) Each element has an atomic number,

(I} State what is meant by atomic number. o

Aromue. . NA e 1S e AL ber C%PTD{:&&S
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Results Plus: Examiner Comments
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his was given the benefit of the doubt and accepted for a mark.

(b) Each element has an atomic number,
(i) State what is meant by atomic number.
4 rorml
Tha numdo? Aundow Of PAEYin S 0Nd N ety

(1)

Results Plus: Examiner Comments

Some confused it with mass number.

The definition of an isotope was well known by many who gave the more generic answer
involving atoms having the same number of protons but different number of neutrons, rather
than referring specifically to boron. Some lost one mark as they did not refer to protons in their
answer.

(c) (i)

This proved to be a very difficult question for all except the very strongest candidates. Even of
those, very few candidates scored both marks. Most answers seen referred to "the number of
protons and neutrons added together" without any mention of relative atomic mass being an
average. Very few referred to carbon-12. A quite frequently seen incorrect answer was a
reference to "the top number on the symbol in the periodic table".

{c) (i) Explain what is meant by the term relative atomic mass.
(2)
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Results Plus: Examiner Comments

An all too common answer which did not gain any marks.

Many of the stronger candidates knew how to do this calculation and scored full marks with
ease. A few scored the first two method marks but then failed to divide by 100 or divided by 21
so lost the third mark. Those who did not know the method required, either used the numbers in
a random manner or did not attempt the question at all.

STEMUP.CO.UK


https://stemup.co.uk

(i) A sample of boron contains
19.7% of boron-10.
80.3% of boron-11.

Use this informaticon to calculate the relative atomic mass of boron. (3}
3

(Lq.‘wwo\_f(a’o;zmﬂ 197 + 8§33
(19.-7180.3) 100
=10 803

Rerawwe dxomye masSs = 10§

Results Plus: Examiner Comments

well-presented answer for full marks.

(i) A sample of boron contains
19.7% of boron-10.
80.3% of boron-11.

Use this information to calculate the relative atomic mass of boron.
(3)
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Results Plus: Examiner Comments

his candidate gained the first two marks but did not divide by 100 so did not gain the third
mark.

Q18.

(a)

A large number of candidates failed to score marks here because they gave answers which
clearly referred to the relative charges rather than the relative masses which were asked for.
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Atoms and the periodic table |

5 {(a) Complete the table to show the relative mass of a neutron and of an electron.

(2)
proton 1
neutron O
electron -

Results Plus: Examiner Comments

Responses like this were very common. The candidate has answered in terms of the relative
charge of the particles when the question asked for relative masses.

Atoms and the periodic table

5 (a) Complete the table to show the relative mass of a neutron and of an electron,

proton 1

(2)

neutron |

electron M@\ ] B’bb

Results Plus: Examiner Comments

his response was worth both marks.

It was evident that there was some confusion about the meaning of atomic number and mass
number with many getting the numbers of protons and neutrons mixed up. Many candidates also
listed electrons in their answer but did not clarify they were not in the nucleus.

(c) The atomic number of lithium is 3.
The mass number of an atom of lithium is 7.

3  State the name and number of each of the particles in the nucleus of this atom.
(2)

]
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Results Plus: Examiner Comments
so was only awarded 1 mark.

{c) The atomic number of lithium is 3.
The mass number of an atom of lithium is 7.

State the name and number of each of the particles in the nucleus of this atom,
(1 e ducteus) (noe 17ehe Auctadp)
v
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Results Plus: Examiner Comments

his answer was given both marks because although electrons were mentioned, the candidate
made it clear that they were not in the nucleus.

Q109.
(a)

A large number of candidates failed to score marks here because they gave answers which
clearly referred to the relative charges rather than the relative masses which were asked for.

Atoms and the periodictable

5 (a) Complete the table to show the relative mass of a neutron and of an electron.

proton 1

(2}

neutron )

electron - |

Results Plus: Examiner Comments

Responses like this were very common. The candidate has answered in terms of the relative
charge of the particles when the question asked for relative masses.

STEMUP.CO.UK

his candidate has correctly stated 3 protons and 4 neutrons but has also mentioned electrons
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Atoms and the periodic table

5 (a) Complete the table to show the relative mass of a neutron and of an electron.
(2)

proton 1

neutron l

electron N%{} ‘ j{tjabb

Results Plus: Examiner Comments

his response was worth both marks.

It was evident that there was some confusion about the meaning of atomic number and mass
number with many getting the numbers of protons and neutrons mixed up. Many candidates also
listed electrons in their answer but did not clarify they were not in the nucleus.

(c) The atomic number of lithium is 3.
The mass number of an atom of lithium is 7.

; State the name and number of each of the particles in the nucleus of this atom.
(2)

el e haa 3 prebens. . aad

Results Plus: Examiner Comments

his candidate has correctly stated 3 protons and 4 neutrons but has also mentioned electrons
so was only awarded 1 mark.

(c) The atomic number of lithium is 3.
~ The mass number of an atom of lithium is 7.

State the name and number of each of the particles in the nucleus of this atom,
(i ehe auctess) (noe 17ehe Auctadp)

'
....... Tt has .. 3. 'afabm& . md Llecefons.  Iwhaeas. 1t
has & flmtrmsoﬂ the AuctesS)
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his answer was given both marks because although electrons were mentioned, the candidate
made it clear that they were not in the nucleus.

Q20.

Many candidates answered this question very well giving the expected answer of 8 protons and
9 neutrons in the nucleus. Candidates sometimes just stated 8 protons, 9 neutrons and 8
electrons, implying, probably without intending to do so as they did not make a clear enough
distinction between the nucleus and the rest of the atom, that the nucleus contained all three
sub-atomic particles. Poor maths was evident in the processing of the numbers of particles:
candidates also confused atomic number and mass number and therefore obtained incorrect
values for the numbers of protons and of neutrons.

Unfortunately in this question, many candidates had not comprehended the significance of the
information about the oxygen atom given in the question. This question was about the
oxygen-17 isotope and was deliberately chosen so it was clear how the numbers of protons and
neutrons had been obtained. Some candidates thought they should point out what they
perceived as an error and gave the answer of 8 protons and 8 neutrons - they achieved one
mark for this. Doing this they showed that they did not understand the difference between the
terms 'relative atomic mass' (as given on the periodic table) and 'mass number' (as referred to
in the question), since only the mass number could give the total number of protons and
neutrons.

(b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17.

Describe the number and type of particles in the nucleus of this atom.
(2)

Toe numpe. . of. particled . b Fo3  nudecs s 1T
¥ proos and. T Nevtens

Results Plus: Examiner Comments

Evidence of poor maths skills. One mark scored for the correct number of protons.

{b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17.

Describe the number and type of particles in the nucleus of this atom.
(2)

/ o S , .
Here oo & FF 0loS qﬂd Y electios i« JE
@_‘\‘J {{‘yﬂ_ e quj 9 feutvons
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Results Plus: Examiner Comments

Several answers were seen like this. It was not clear if they understood where the electrons were
located in an atom. Answers like this scored one mark, as the presence of the electrons stopped
the awarding of the second mark.

{b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17,

Describe the number and type of particles in the nucleus of this atom.
(2)

N HAC pivese SEL vaeve Lo IR o ()
QOO ANE gcecond Sirekn DN Cve s i,
dilo. equicus. B o QNCT e S O

hnes Hne s By e A TO LS e MNEES,

Results Plus: Examiner Comments

Here is an example of an answer where the candidate had wrongly corrected the mass number

of the oxygen atom. In this case the answer then went on to describe the electron arrangement
and showed they did not understand the arrangement of particles in an atom. This answer
scored 0 marks.

| {b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen Is 17. &— H.vl-g !E; y

Describe the number and type of particles in the nucleus of this atom.

(2)

Hxéi'r? ! be ¢ P rovOns M A nedrfon s

Results Plus: Examiner Comments

Although here the candidate pointed out a perceived error, they then chose to ignore it and
obtained two marks for the correct answer.

Results Plus: Examiner Tip

Learn the difference between relative atomic mass and mass number. Learn the basic properties
of the sub-atomic particles - mass, relative charge and location.

STEMUP.CO.UK


https://stemup.co.uk

Q21.

Many candidates answered this question very well giving the expected answer of 8 protons and
9 neutrons in the nucleus. Candidates sometimes just stated 8 protons, 9 neutrons and 8
electrons, implying, probably without intending to do so as they did not make a clear enough
distinction between the nucleus and the rest of the atom, that the nucleus contained all three
sub-atomic particles. Poor maths was evident in the processing of the numbers of particles:
candidates also confused atomic number and mass number and therefore obtained incorrect
values for the numbers of protons and of neutrons.

Unfortunately in this question, many candidates had not comprehended the significance of the
information about the oxygen atom given in the question. This question was about the
oxygen-17 isotope and was deliberately chosen so it was clear how the numbers of protons and
neutrons had been obtained. Some candidates thought they should point out what they
perceived as an error and gave the answer of 8 protons and 8 neutrons - they achieved one
mark for this. Doing this they showed that they did not understand the difference between the
terms 'relative atomic mass' (as given on the periodic table) and 'mass number' (as referred to
in the question), since only the mass number could give the total number of protons and
neutrons.

(b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17.

Describe the number and type of particles in the nucleus of this atom.
(2]

Toe numpes. . of. parkcled . Gy NS e A4S VT
% poos _and. T Neskens

Results Plus: Examiner Comments

Evidence of poor maths skills. One mark scored for the correct number of protons.

{b) The atomic number of oxygen is 8.
The mass number of an atom of oxygen is 17.

Describe the number and type of particles in the nucleus of this atom.
(2)

lere ot FJ‘ 0t s r:{.-w{ Y elections i JE
ond e e alsp Q4 neubioas

Results Plus: Examiner Comments

Several answers were seen like this. It was not clear if they understood where the electrons were
located in an atom. Answers like this scored one mark, as the presence of the electrons stopped
the awarding of the second mark.
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{b) The atomic number of oxygen is 8.
The mass number of an atom of axygen is 17,

Describe the number and type of particles in the nucleus of this atom.
(2)

[ T & T Vol B b= . =l S PV IV BN S N B o T — S @
N AV cecoral Sire O ve s i,
dilo. GuiItHs.. B oy QNCL HE. A Ol

hres Hnae < By e A . TO. L. Fre. CNEES,

Results Plus: Examiner Comments

Here is an example of an answer where the candidate had wrongly corrected the mass number
of the oxygen atom. In this case the answer then went on to describe the electron arrangement
and showed they did not understand the arrangement of particles in an atom. This answer
scored 0 marks.

{b) The atomic number of oxygen is 8. |
The mass number of an atom of oxygen Is 17. € H.q,ll'g !& y

f

Describe the number and type of particles in the nucleus of this atom.
(2)

Hhere Lol be @ prowOnS omd Q peubrons

Results Plus: Examiner Comments

Although here the candidate pointed out a perceived error, they then chose to ignore it and
obtained two marks for the correct answer.

Results Plus: Examiner Tip

Learn the difference between relative atomic mass and mass number. Learn the basic properties
of the sub-atomic particles - mass, relative charge and location.

Q22.
(i)

This was not well answered on the whole, with less than half responses scoring the 1 mark
available for correctly calculating the number of moles of magnesium. The most common
response seen was 0.00416 (dot over 6). Relatively few rounded to 0.0042, most that rounded
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going to 0.004. Very few answers were given in standard form.

There were many candidates who used the two numbers of 0.1 and 24 in various other ways
such as 24/0.1 or 0.1 x 24.

Of those who had the numbers in a correct fraction, some spoilt their answers by an incorrect
approximation - 0.0416 is incorrect. Equally, leaving the answer as 0.1/24 was not accepted, the
evaluation of the fraction is expected as the answer.

The balanced equation for this reaction is

Mg + ZHCL - MqgCl, + H;

(i) In another experiment, 0.1 moles of hydrochloric acid, HCl, were reacted with
0.1 g of magnesium ribbon.

Calculate the number of moles of magnesium, Mg, in the 0.1 g sample of
magnesium ribbon,
(relative atomic mass: Mg = 24)

(1)

= o M-OLAG

number of moles = .. OOOCTI 6

Results Plus: Examiner Comments

his response scored the 1 mark available.

he candidate has recalled and used the correct formula needed to calculate the number of
moles. Importantly, this has been correctly evaluated to give 0.00416 (with dot over the 6),
which scores the mark.
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The balanced equation for this reaction is
0hG  QImees
Mg + 2HCl — MgCl, + H,

(i) In another experiment, 0.1 moles of hydrochloric acid, HCL, were reacted with
0.1 g of magnesium ribbon.

Calculate the number of moles of magnesium, Mg, in the 0.1 g sample of

magnesium ribbon, ' : . ot
(relative atomic mass: Mg = 24) oS ﬂ,_’:.— -
sl (M

2e 9

=

417

numberofmoles= .. . . .0 ...

Results Plus: Examiner Comments

his response did not score the 1 mark available.

he correct calculation has been shown, namely 0.1 / 24. This has not been evaluated and
consequently cannot score the mark.

(i)
Generally very poorly answered, with very few responses scoring the 1 mark available.

Only a few candidates understood the question as evidenced by how many scored the one mark.
Many just left a blank space or rewrote the equation. Many tried to justify their answer by use of
relative atomic masses.

(i1} In a further experiment, 0.5 mol of hydrochloric acid, HCL, were mixed with
0.5 mol of magnesium, Mg.

Use the equation to show that, in this experiment, the magnesium is in excess.

(1)
\ﬂbapf’@qu S R A
= @E’_S S0.S

’Tk@ m@grm{ e s @28 mel M excess.

Results Plus: Examiner Comments
his response scored the 1 mark available.

he candidate correctly identifies the ratio of magnesium : hydrochloric acid and then goes on to
show how much excess magnesium is present.
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I —

(i} In a further experiment, 0.5 mol of hydrochloric acid, HCl, were mixed with

0.5 mol of magnesium, Mg. 3 I . ;
L e TN |

Use the equation to show that, in this experiment, the magnesium is in excess.
(1)

et ok M = 3 s o MO s fo he

05 ok HELE 8.2y AU st s

Results Plus: Examiner Comments

his response was not creditworthy.

he candidate is attempting to use a ratio of masses to explain why hydrochloric acid is not in
excess. However, this is incorrect as the stoichiometric coefficients in the equation are a ratio of
moles.

Q23. No Examiner's Report available for this question

Q24.
(a) (i)

It was clear where candidates had been given practice in working out the formula of ionic
compounds from the ions present. About half of the candidates achieved the correct formula;
many of those who did not score left it blank presumably because they did not know what to do.
Errors seen included multiplying the symbols of the elements by the magnitude of the charge in
some way, for example Ba,SO, and Ba,S,0g. Also penalised was not giving the 4 as a subscript
as in BaS0O4.

(a) (ii)

There were some good and valiant attempts at this, but many poor attempts were seen. The
majority of candidates missed the point about atoms having lost or gained electrons. There was
much confusion with metals and alloy-type descriptions. In addition, many described loss / gain
of electrons but lost the mark by putting the answer in terms of 'an element that loses/gains
electrons'.
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{ii} Give the meaning of the term ion.
(1)

Where. _an  ctom ether logses or

GnS  an om0 lUe ocutd Shel

Results Plus: Examiner Comments

A careless mistake has cost this candidate the mark. This answer was given 0 marks.

(i) Give the meaning of the term ion.
(1)

U4 (OPPoevric’ &hi/ch lar G Nigrl

L/ 0F dpr WX (PG ﬂow:rg and conecectS
E/Erry € F &

Results Plus: Examiner Comments

It looks like this candidate was trying to describe an ionic compound rather than an ion. 0 marks
given.

(i} Give the meaning of the term lon.

(1)

B Tan S whan  d2—domes G elamouts.
\@ses o %-:L:.n& Ol . \eCrons.. O \ceoone. cx\n.ﬁzol

Results Plus: Examiner Comments

Another careless mistake has cost this candidate the mark. The answer had to be in terms of an
atom losing or gaining electrons. 0 marks given.

Results Plus: Examiner Tip

Know how ions are formed and know how to use the formulae of ions to be able to work out the
formula of an ionic compound.

There was a pleasing number of 2-mark responses for this stage of the examination paper; the
biggest fault lay with the candidates not explaining 'insoluble' and just repeating that part of the
question in their answer, for which there was no mark. This question was a good discriminator as
it allowed the more able candidates an opportunity to compile a set of linked points. The
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majority of those that did score a mark here was for indicating that the barium sulfate could not
be absorbed into the blood system.

Some candidates tried the argument concerning the percentage of water in our bodies: "about
70-80% water in our bodies and as there's so much it won't be harmful". There was occasional
reference made to it reacting with stomach acid and/or being neutralised therefore not harmful
or barium sulfate dissolving into water and becoming safe.

Explain why it is safe for the patient to have barium sulfate in his body.
(2)

Secause b Sulfakes ol wi matey
b body (annok abaovh it 50 it passes magzhf
throvgh (AuUs(ry 19 homg..

Results Plus: Examiner Comments

his was a good answer and scored two marks: for the body not able to absorb the barium
sulfate and that it passed straight through causing no harm. The first line would not have
attracted a mark by itself as this was a repeat of the question.

Explain why it is safe for the patient to have barium sulfate in his body.

(2)

The bo:@ cloesS  Not Cth&% i lauwivm -
£ passes.. SHzygnd drogh e '@o@.

Results Plus: Examiner Comments

1 mark for stating that the barium sulfate passes straight through the body.

Explain why it is safe for the patient to have barium sulfate in his body.
(2)

1 IS Age B I0NSolUb(8 [ A pake, Sg it Lol

Not b falea INto € bloodst(eor » WISL IES
ioding Covld takre Yhect .

Results Plus: Examiner Comments

No marks for the first line, but the second line scored a mark indicating that the barium sulfate
would not be taken into the blood stream. The majority of the answers that scored on this
question were similar to this.

-
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Results Plus: Examiner Tip

Explanations usually carry two marks, but sometimes three. So 2 linked points need to be made
when answering questions of this type.

Rewriting part of the question does not gain credit. Take care to use scientific terminology in a
correct context.

The response to this 6-mark was very disappointing. Over half the candidates could not score a
single mark, with the majority of the weaker candidates leaving a blank space. Only a quarter of
the candidates produced a level 1 response. Confined to the more able candidates on this paper,
very few produced a level 2 answer and a similar number giving a level 3 answer.

A level 1 answer involved making solutions of the reactants and mixing the solutions. Of those
that recognised the starting materials were solids, many wanted to dissolve them in hydrochloric
acid. For this step we were not sure why this was needed. Many candidates also thought the
reactants needed to be heated and melted, rather than simply dissolved in water, before mixing.

A level 2 answer developed this a little further by filtering off the precipitate. Candidates'
explanations of filtration and drying were generally good if unsupported by a wider grasp of

practical chemistry. A level 3 answer required the idea of drying the precipitate, hopefully having
washed it with water before drying.

*{c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate.

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.

(6)

/mw Forum Chlorde QULcL Seekum m.tg-"o-h:’ e b‘f”H]
‘iﬁ{i&(er\u'\”mw'll_f sdule C.@nr)cr:uw‘*i Jon. o Fft,{_;_r(}’--,t-:{li.b Ls
g'm"mfl o Rrepast o P, day sacyzle gf lacuun ,uLiLEmi
You can P‘LE the aruum (J'LQ&:L@ ij—;’idtf and e
selum m;,,yb;te en s o dlute Lty and aall
drssdwe \ecavsethoy art sduble. Yar coan thin detertie
’bﬂ;@dﬂ@ Fuf Sore Qr H I OVer @ IaQuu'%: ound {)our
the o Mustie on To the LJ.JC@ Pafe T!mbw
will sk ﬂumﬁ«ﬂm Jiltes I;f)ﬂ,(;"{;;, Hourve,, s
Lu‘LiL Sci: an HLL ,étttﬂ'f i)fkﬁlf (_m:_f’ e gt C{Sf ﬁru*tf.fegf
}/tu'LLu‘f] ﬁ-lLJzF.’LtL u.lLL Lawe ém'r"u‘ I

Results Plus: Examiner Comments

his was judged to be a level 2 answer. The candidate had indicated how the precipitate of
barium sulfate could be made, but lacked detail. The precipitate was then filtered to obtain a
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'‘pure dry sample', but the washing and drying parts of the process were not detailed. Overall a
good answer at this level and 4 marks were given to this answer.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting

with barium chloride crystals and sodium sulfate crystals,
(6)

put . banum  thlendt iaro a tOT bubt and 410 b Uith
Filled wwat™ . Mokt Sae s 1SS0 lutd | woing
distilted A ) MiSS0d loy Swie the

ftesr byt @ Shage. Do Ml Same qu o, this ki 3'\th

[

Souiunt sulfate and Givt. W & Shatt qyan T Pour  Bge
conttaey of  the v, pesTrubes 1abe o prapy  ond e
{%‘r ﬂ'}L f-lf.ullpqru inko  The Lunntl, aad,  pou the cormtobS
of. tht  beakt ta the cavig  of  Phe £V Papr. Mix
conag  the FkU Pagu, So gal Ahe (1gwid'S Jent Enropgh.

f\r.._.r A Sulad he ¢Sk -1.1"'3 . onky o Frf' % f;~ e of F'ﬂ-{ P qu.f_rl

and Lot Fo -:-L:}.

Results Plus: Examiner Comments

level 3 answer. This was considered to be a very good answer at this level. It contained the

principles of making the solutions, mixing to form the precipitate, filtering and drying the
product. Not a perfect answer as the washing process was not present, but a level 3 answer does
not have to be perfectly correct answer. There was sufficient for 6 marks to be given.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals,
(6)

Dioke. B crastals and i fogetney. fhe.
bardvm (Weide and. sodivm.in (o etdec
o acdic Soltuton of wdkar, mix. wetl,
fhen fdker Yo Sobstance formed barooow e After
foper .bcj u&—1n3 A bunnel. Once (efr Wik e loariom
Solphake. (}JL{B.&Q.SU‘&QSMI’\CQ Wik o Papel towel
hu.ﬁmj auk Ghe  Wakey Cu‘taH.nj a dxuﬁscxm.f leof.

boasivn Sutflﬂa&‘
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Results Plus: Examiner Comments

Again another level 3 answer. This is not a perfect answer but still has sufficient detail of the
steps involved to create a sample of the product. 6 marks were awarded here.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.
(6)

(o¥8 Hae. . lockivana. Suaked.e.. v Q. . Pesk Halbe.
acld . Scnac bUaJxrmc!n{cmL otCied . Cnel . Adik
Hrean I/Qﬁ%ﬂ-’, Haen . droun obf Hee aciol-

Results Plus: Examiner Comments
Many answer to this question included the idea of mixing either or both of the reactants with

hydrochloric acid, but this step was not explained by the candidates. There was nothing in this
answer to credit and so it scored 0 marks.

Results Plus: Examiner Tip

Practice answering the 6-mark questions. To achieve good marks on these questions there has
to be a reasonably detailed description or explanation that the question is requiring. Avoid
rewriting the question; there is no credit for this.

Several candidates were able to interpret the information correctly and produce a correctly
balanced equation. The commonest error was found to be that chlorine was not recognised as a
diatomic molecule so giving 2Cl on left hand side; the resultant equation scored one mark.
Balanced equations of this type will be tested on the F-tier paper where a simple ratio exists
between the reactants and or products. The weaker candidates attempted a word equation,
which did not score. Other errors included incorrect symbols such as 'BA', 'ba' and 'CL', but they
were not present in significant numbers.

Other errors found included incorrect balancing which limited them to 1 mark. Other ways in
which a mark could be scored and were seen included '2Ba + 2CI -» 2BacCl, ',

'‘Ba’* + CI" - BaCl,'. Some correctly gave BaCl, or Ba + Cl, but didn't draw an arrow to show
where in the equation these appeared and so could not be credited.
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(d) Barium reacts with chlorine to produce barium chloride, BaCl,,

Write the balanced equation for this reaction.

Bas * €I, = Bacl
1 1 1

(2)

Results Plus: Examiner Comments

he Ba, did not score, so 1 mark was given for the correct right hand side of the equation.

(d) Barium reacts with chlorine to produce barium chloride, BaCl..
Write the balanced equation for this reaction,

Howmea 2B+ Lo > Palle.

Results Plus: Examiner Comments

Correct formulae on both sides of the equation was spoilt by incorrect balancing of the equation.
Only 1 mark was given.

L

—

(d) Barium reacts with chlorine to produce barium cﬁ%ﬁd&fﬁgﬂ‘? B

Write the balanced equation for this reaction.
(2)

Bonum + O-\Onre 5 — B0num Chiond-e o

Results Plus: Examiner Comments

Word equations do not score when asked for balanced equations.

(d) Barium reacts with chlorine to produce barium chloride, BaCl,,
Write the balanced equation for this reaction.

Be 1201 77 & Ball,

(2)

Results Plus: Examiner Comments

his was probably the most frequent of the errors seen. These candidates had not realised that
the formula of chlorine gas is Cl,. 1 mark was awarded.
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Results Plus: Examiner Tip

Use the information given when constructing balanced equations. You will be expected to know
the formulae of simple compounds you have met in the course, for example, sodium hydroxide,
water etc., and you should also know the formulae of the gaseous elements such as hydrogen
H,), oxygen (O,) and that they all have 2 atoms in one molecule.

(

Spend time making sure you can balance simple equations.

Q25.
(a) (i)

It was clear where candidates had been given practice in working out the formula of ionic
compounds from the ions present. About half of the candidates achieved the correct formula;
many of those who did not score left it blank presumably because they did not know what to do.
Errors seen included multiplying the symbols of the elements by the magnitude of the charge in
some way, for example Ba,SO, and Ba,S,05. Also penalised was not giving the 4 as a subscript
as in BaSO4.

(a) (ii)

There were some good and valiant attempts at this, but many poor attempts were seen. The
majority of candidates missed the point about atoms having lost or gained electrons. There was
much confusion with metals and alloy-type descriptions. In addition, many described loss / gain
of electrons but lost the mark by putting the answer in terms of 'an element that loses/gains
electrons'.

(i) Give the meaning of the term lon.

wfaere, an . Ckom e(fﬁx-e._f loges or
amb.  an  oéem aa. He outd kel

Results Plus: Examiner Comments

A careless mistake has cost this candidate the mark. This answer was given 0 marks.

(i) Give the meaning of the term ion.

(1)

4 COMPoeric’ hrch lar a  1:/gh

D0/ 0F . WX (PG Pt afld canaectS
ES/ Al rr Criv
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It looks like this candidate was trying to describe an ionic compound rather than an ion. 0 marks
given.

(ii) Give the meaning of the term lon.
(1)

B Ton S whan  d2—omes G elamouts
\@ses o %f:aﬁs.n& Odee . R\RCktonS. A0 \cecone. Clrowgrel.

Results Plus: Examiner Comments

Another careless mistake has cost this candidate the mark. The answer had to be in terms of an
atom losing or gaining electrons. 0 marks given.

Results Plus: Examiner Tip

Know how ions are formed and know how to use the formulae of ions to be able to work out the
formula of an ionic compound.

There was a pleasing number of 2-mark responses for this stage of the examination paper; the
biggest fault lay with the candidates not explaining ‘insoluble' and just repeating that part of the
question in their answer, for which there was no mark. This question was a good discriminator as
it allowed the more able candidates an opportunity to compile a set of linked points. The
majority of those that did score a mark here was for indicating that the barium sulfate could not
be absorbed into the blood system.

Some candidates tried the argument concerning the percentage of water in our bodies: "about
70-80% water in our bodies and as there's so much it won't be harmful”. There was occasional
reference made to it reacting with stomach acid and/or being neutralised therefore not harmful
or barium sulfate dissolving into water and becoming safe.

Explain why it is safe for the patient to have barium sulfate in his body.
(2)

BeCuse bariwn sulfatess indoulle it vatew
b body (annok aboovb tt 50 it passes Strewpint
throvigh. (Quisiny 10 ham..

Results Plus: Examiner Comments

his was a good answer and scored two marks: for the body not able to absorb the barium
sulfate and that it passed straight through causing no harm. The first line would not have
attracted a mark by itself as this was a repeat of the question.
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Explain why it is safe for the patient to have barium sulfate in his body.
{2}

Tre loody, cloes not  dligest 4 loacum -
£ passes  Stayght  darogh dhe bo%j.

Results Plus: Examiner Comments

1 mark for stating that the barium sulfate passes straight through the body.

Explain why it is safe for the patient to have barium sulfate in his body.
(2)

1 IS Age B I0NS0ICb(8 A akesr, Sait bl

Nt b falea 11Mto € bloodst(eor - WIaSL XS
ioving could take ket

Results Plus: Examiner Comments
No marks for the first line, but the second line scored a mark indicating that the barium sulfate

would not be taken into the blood stream. The majority of the answers that scored on this
question were similar to this.

Results Plus: Examiner Tip

Explanations usually carry two marks, but sometimes three. So 2 linked points need to be made
when answering questions of this type.

Rewriting part of the question does not gain credit. Take care to use scientific terminology in a
correct context.

The response to this 6-mark was very disappointing. Over half the candidates could not score a
single mark, with the majority of the weaker candidates leaving a blank space. Only a quarter of
the candidates produced a level 1 response. Confined to the more able candidates on this paper,
very few produced a level 2 answer and a similar number giving a level 3 answer.

A level 1 answer involved making solutions of the reactants and mixing the solutions. Of those
that recognised the starting materials were solids, many wanted to dissolve them in hydrochloric
acid. For this step we were not sure why this was needed. Many candidates also thought the
reactants needed to be heated and melted, rather than simply dissolved in water, before mixing.
A level 2 answer developed this a little further by filtering off the precipitate. Candidates'
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explanations of filtration and drying were generally good if unsupported by a wider grasp of

practical chemistry. A level 3 answer required the idea of drying the precipitate, hopefully having
washed it with water before drying.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.

Waerian Borium chloede ond. scdun sulfte ore both
Sﬂmb{ewmﬁﬁ sduble Cﬁxrﬂmuu‘-} J}:UVO P.rw;%i'a Ls
A R T T ST
you canpuk-the baniv chlorde crystals and the
sl subldle ons [S Uy Cuuta Loty CUX{ Huju.ﬁ
d}/sﬁou'e \'ﬁdiau)ic 2y art ‘itiuﬂp-ﬁt sz.nﬂcm

‘bldare Sore % aver o wel and
PN eI T T
f_AJ‘-!_/L iub!i ’bluthoqjﬂ{he ;J:ie/ flmr/ar ch‘fm;, Sdre.
Lol Sulf-:m Hm,ﬁ;fif/ Wrmi Co L ufdy Eaﬂ-?uiag
b S)«bgzﬂii wll lare Z.Fm-rme ,

Results Plus: Examiner Comments

his was judged to be a level 2 answer. The candidate had indicated how the precipitate of

barium sulfate could be made, but lacked detail. The precipitate was then filtered to obtain a

‘pure dry sample', but the washing and drying parts of the process were not detailed. Overall a
good answer at this level and 4 marks were given to this answer.
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*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting

with barium chloride crystals and sodium sulfate crystals.
(6)

put . baium thigodt iato a t6T tubt, ond Litl it wath
distilled wat™ . Make sae ibis  gisSels @ J_J the
festburt O Ghage. Do Ml Same o.'}r.. n, thys bime '\ th

o diuna '_w_lf:uj‘tdar\ﬂ L,;J',;,l. it & Shatl ayain ’?Puu,r H]_'L
conteard of Bl v o pesCrubes 1Ak w prakts ond ik,
Put  Bnt P*fw:t:l; papy inko The Lunnel, 8ad pow  Bhe ConttolS
of. (vt beakts Mk fhe  datie  0f  fhe  £Hr Poprr, Mix
conna  the Fiky Pagu, so mal ke (1qud'S Lﬂ:-r\L Ehropgh-

Thin  Suaf tht cyscalS ontu o fed), gt of pite Papt,

and Lot ko u_-_-j‘:‘;].

Results Plus: Examiner Comments

A level 3 answer. This was considered to be a very good answer at this level. It contained the

principles of making the solutions, mixing to form the precipitate, filtering and drying the
product. Not a perfect answer as the washing process was not present, but a level 3 answer does
not have to be perfectly correct answer. There was sufficient for 6 marks to be given.

*(c) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate.

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting

with barium chloride crystals and sodium sulfate crystals.
(6)

Dioke e crgstals andh i fogeney. e

bardvm MWefide  ond sodivm. in (o eldec

o aciddc Soluton of wakr, mix. wetl,

fhen fdker  Ge Sobstance formed baroo ol & After
faper by vsing afunnel. Once lefr Wik the baviom
So\phake ) the Sobstance ik o papel kowel
tu,umcj gt Ghe  Woakey Cu‘taH.nj a ckuﬁsum.fte of.
basivmm Sutfhake,a

Results Plus: Examiner Comments

Again another level 3 answer. This is not a perfect answer but still has sufficient detail of the
steps involved to create a sample of the product. 6 marks were awarded here.
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*(¢) Barium sulfate is prepared by reacting barium chloride with sodium sulfate.
The barium sulfate is formed as a precipitate,

Describe an experiment to prepare a pure, dry sample of barium sulfate, starting
with barium chloride crystals and sodium sulfate crystals.
(6)

ok Hee  lofivaa Suadale . & beske babe.
acdd . Senae bbakrc.;ch{mm otCied ... CneN . Ak
Hrean V@%W , Haen .. droun obE. Hie. aciol-

Results Plus: Examiner Comments

Many answer to this question included the idea of mixing either or both of the reactants with
hydrochloric acid, but this step was not explained by the candidates. There was nothing in this
answer to credit and so it scored 0 marks.

Results Plus: Examiner Tip

Practice answering the 6-mark questions. To achieve good marks on these questions there has
to be a reasonably detailed description or explanation that the question is requiring. Avoid
rewriting the question; there is no credit for this.

Several candidates were able to interpret the information correctly and produce a correctly
balanced equation. The commonest error was found to be that chlorine was not recognised as a
diatomic molecule so giving 2Cl on left hand side; the resultant equation scored one mark.
Balanced equations of this type will be tested on the F-tier paper where a simple ratio exists
between the reactants and or products. The weaker candidates attempted a word equation,
which did not score. Other errors included incorrect symbols such as 'BA’, '‘ba' and 'CL', but they
were not present in significant numbers.

Other errors found included incorrect balancing which limited them to 1 mark. Other ways in
which a mark could be scored and were seen included '2Ba + 2Cl -» 2BaCl, *,

'‘Ba* + CI" - BaCl,'. Some correctly gave BaCl, or Ba + Cl, but didn't draw an arrow to show
where in the equation these appeared and so could not be credited.

(d) Barium reacts with chlorine to produce barium chloride, BaCl,.

Write the balanced equation for this reaction.

Ba, *+ ¢Ci, = [Baci
1 1 1

(2)

Results Plus: Examiner Comments
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he Ba, did not score, so 1 mark was given for the correct right hand side of the equation.

{d) Barium reacts with chlorine to produce barium chloride, BaCl..

Write the balanced equation for this reaction.

Bowasen 18a + Cle == Aollz .

(2)

Results Plus: Examiner Comments

Correct formulae on both sides of the equation was spoilt by incorrect balancing of the equation.
Only 1 mark was given.

— e o~

(d) Barium reacts with chlorine to produce barium c’ﬁk,fde“ﬁgc I,F',l w g

Write the balanced equation for this reaction.
(2)

Bocum + On\Onre 5 — B0num Chonde

Results Plus: Examiner Comments

Word equations do not score when asked for balanced equations.

(d) Barium reacts with chlorine to produce barium chloride, BaCl..

Write the balanced equation for this reaction.

Bo 201 7 @& Ball,y

(2)

Results Plus: Examiner Comments

his was probably the most frequent of the errors seen. These candidates had not realised that
the formula of chlorine gas is Cl,. 1 mark was awarded.

Results Plus: Examiner Tip

Use the information given when constructing balanced equations. You will be expected to know
the formulae of simple compounds you have met in the course, for example, sodium hydroxide,
water etc., and you should also know the formulae of the gaseous elements such as hydrogen
(H,), oxygen (O;) and that they all have 2 atoms in one molecule.

Spend time making sure you can balance simple equations.
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Q26. No Examiner's Report available for this question

Q27. No Examiner's Report available for this question

Q28.
(a)(i)
It was disappointing to see few candidates who understood that the dots in the diagram of

diamond represented carbon atoms. There were many incorrect answers, including electrons
and bonds.

(a)(ii)

The majority of candidates did know that diamond has covalent bonding.

(b)
Some candidates knew that fractional distillation is used to obtain oxygen from liquid air, but

there were a lot of different incorrect answers including evaporation, oxidation, condensation,
separation, respiration and photosynthesis.

Results Plus: Examiner Comments

Oxygen is obtained using a separation technique, but this did not score a mark as the specific
separation process was required.

Results Plus: Examiner Tip

Learn the different processes that are used to separate the different types of mixtures in the
specification.

1
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Results Plus: Examiner Comments

his candidate scored 1 mark for distillation.

Results Plus: Examiner Comments

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

(d)

This question produced a good spread of marks. It could be answered at different levels from a
simple description of an experiment to burn magnesium up to a detailed account of what
happens to magnesium and oxygen atoms when they react. However, it was only possible to
achieve level 3 if some description of the bonding was included in the answer. It was
encouraging to read many excellent answers explaining the bonding in magnesium oxide. Some
of the best answers included the use of dot and cross diagrams to explain the bonding.

Unfortunately some candidates were confused about the bonding. The question stated that
magnesium oxide is an ionic compound but some candidates included sharing electrons,
molecules or covalent bonding in their answers. These candidates received a maximum of 4
marks for their answer.

Beconse twg  owduk Shud OF_Magnesium
odone went Rl F o ot AT o

g OPED._Gdom  faas Brdcess (s Coullid
Convodeny . bonduge  [deer  Hay  topn &

Mo tesult i iua reqchon (5 Magnesium
Okt(/@_

Results Plus: Examiner Comments

his answer did not score any marks. The candidate has the idea that the magnesium atom

doesn't have a full outer shell, but that is not quite enough for a mark. If the candidate had
added that magnesium has 2 electrons in the outer shell, it would have scored marks.
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M kg mag AU D haated Up.
LE rea(td (lh OxYgen frandwl ous to
form 9@ (N T fom
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Lo chronS 10 L
t:m A g_wm Tadd W goi_fxg

Results Plus: Examiner Comments

he first sentence in this answer is just repeating information in the question so it does not
receive any credit.

Although this candidate mentioned covalent bonding, which is incorrect, they were given credit

PO SN PRSI [N S UL 1SS RGP N
R SRR SUP - WU UL o ST PP -, o0y Sy » O gpor Wi
.............. vt Seoodey . Avged .. gten.. ... Sowsani... Yo fu o Yy . R PN

wﬁws,u&_uh:mm .......... Mw

Results Plus: Examiner Comments

his candidate has given a good description of the experiment to react magnesium with oxygen.
However, they have then written about covalent bonding, which is incorrect. This is a level 2
answer, scoring 4 marks.

Results Plus: Examiner Tip
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Read the information in the question carefully. If you are told that a substance has ionic bonding,
don't write about covalent bonding in your answer.

o0 couh. R & eehah 9&33 Ceqhes g b
M mﬁ%m&. Fovivy L e Clebg~ él{\y‘
LoLed™ t‘r’ Ne J’hﬁ RESR Vh ,{L B"EWJ@AU\&, AJ/\(’_,
ol (@ <ol IS g an mjg o temed -
LTNE Tegesum.. alom Jr { Ao eaiams _gm
WS adie Sl b W0 pragen akren 10 bOM

o 8 poN ouled nell. e megnewy
e Mcomes,  Megie..

Results Plus: Examiner Comments

his is a good level 3 answer that scored 6 marks. The candidate has written a description of an
experiment to burn magnesium in oxygen and has given a detailed explanation of how
magnesium and oxygen atoms form ions.

Q29.
(a)(i)
It was disappointing to see few candidates who understood that the dots in the diagram of

diamond represented carbon atoms. There were many incorrect answers, including electrons
and bonds.

(a)(ii)

The majority of candidates did know that diamond has covalent bonding.

(b)

Some candidates knew that fractional distillation is used to obtain oxygen from liquid air, but
there were a lot of different incorrect answers including evaporation, oxidation, condensation,
separation, respiration and photosynthesis.
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Oxygen is obtained using a separation technique, but this did not score a mark as the specific
separation process was required.

Results Plus: Examiner Tip

Learn the different processes that are used to separate the different types of mixtures in the
specification.

Results Plus: Examiner Comments

his candidate scored 1 mark for distillation.

Frw!’juﬂ.l, cj»‘.i{uno{n;ﬂ :ﬂﬂﬂﬁ jw {oaﬁa.-:n&‘:j&m.?mw

Results Plus: Examiner Comments

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

(d)

This question produced a good spread of marks. It could be answered at different levels from a
simple description of an experiment to burn magnesium up to a detailed account of what
happens to magnesium and oxygen atoms when they react. However, it was only possible to
achieve level 3 if some description of the bonding was included in the answer. It was
encouraging to read many excellent answers explaining the bonding in magnesium oxide. Some
of the best answers included the use of dot and cross diagrams to explain the bonding.

Unfortunately some candidates were confused about the bonding. The question stated that
magnesium oxide is an ionic compound but some candidates included sharing electrons,
molecules or covalent bonding in their answers. These candidates received a maximum of 4
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marks for their answer.
Boconse twg oudis  SAu OF_Magmesium
odoee ot Rl F ot RO noin

Chap O akom TS ADCeSs s Couldgd
Consadent  bondigs fadeer Wy fopm W

Mo tesulk in i’l,qf__w, reqchon (9 MAGResidm
Okud&

Results Plus: Examiner Comments

his answer did not score any marks. The candidate has the idea that the magnesium atom
doesn't have a full outer shell, but that is not quite enough for a mark. If the candidate had
added that magnesium has 2 electrons in the outer shell, it would have scored marks.

B 2 BN N MAG AN D heated Up
Lt reactd adih Oxggen franWe aus to.
form Mg N fom)
L/\ g,xulu_m L OXYgen. ..

’TWL olochond  to K m

G/ul" Sty T i LAY

cartle a F‘QﬂCﬁm ah RO

Oudl s SIS

Results Plus: Examiner Comments

he first sentence in this answer is just repeating information in the question so it does not
receive any credit.

Although this candidate mentioned covalent bonding, which is incorrect, they were given credit
for the idea that the outer shells are full. This is a level 1 answer and scored 2 marks.
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Results Plus: Examiner Comments

his candidate has given a good description of the experiment to react magnesium with oxygen.

However, they have then written about covalent bonding, which is incorrect. This is a level 2
answer, scoring 4 marks.

Results Plus: Examiner Tip

Read the information in the question carefully. If you are told that a substance has ionic bonding,
don't write about covalent bonding in your answer.

o0 coudd UK & el gess sl yahe o
e C‘mle;«ns Ot [EEY e Cloba é?A?'
lowed™ Mo Hhe yar w. St e Y
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Results Plus: Examiner Comments
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his is a good level 3 answer that scored 6 marks. The candidate has written a description of an
experiment to burn magnesium in oxygen and has given a detailed explanation of how
magnesium and oxygen atoms form ions.

Q30.

A small proportion of candidates were able to fully describe what is meant by a covalent bond to
gain both marks.

More knew that a covalent bond involves the sharing of electrons, without stating that it was a
shared pair of electrons.

In a few cases this question was answered using a diagram which was accepted if it showed a
shared pair.

There were quite a few generalised answers such as 'it is a strong bond holding atoms together".

Chlorine exists as diatomic molecules.
In a molecule, two chlorine atoms are joined by a covalent bond.

(i) Describe what is meant by a covalent bond.
(2)

e BNOONS). RILAXTONS o | COMPARYE. . ANQLL

Results Plus: Examiner Comments

0 score both marks, the number of shared electrons must be stated.

Chlorine exists as diatomic molecules.
In a molecule, two chlorine atoms are joined by a covalent bond.

(i) Describe what is meant by a covalent bond.
(2)

A Srme  kond  jony foe
LC alomd Coplflem,

Results Plus: Examiner Comments

common error, not mentioning electrons at all.
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(ii)

Explaining why chlorine is a gas rather than a liquid at room temperature was very hard for
candidates and few could give an answer that related to the intermolecular forces involved.

Some knew that it had to do with forces between molecules but referred to these as bonds or
covalent bonds and so did not gain credit.

Those that did score on this question often did so for showing an understanding that chlorine has
a low boiling point, although some did confuse the melting point with the boiling point and so did
not score.

When describing forces in between molecules, candidates should take care that they are using
the correct scientific language at all times.

(i) Explain why chlorine is a gas, rather than a liquid, at room temperature.
(2)

_Chlorne... Yos.. o \ows. 'ime!h% ___________ th.,ﬁm\mb N oK.

u\omlr.enpmnh.rr_ ok e e | ool and
head o inko. o R

Results Plus: Examiner Comments

his candidate has mixed melting and boiling.

Q31.

(i)

Generally well answered with most candidates able to score at least 1 of the 2 marks available.
This question has been asked in this format for many years, but it was surprising to see how few
candidates scored the two marks. The majority scored just 1 mark for a description involving the
'sharing of an electron or the sharing of electrons'.

Common errors, omissions, misconceptions:

In some responses candidates incorrectly described a covalent bond as being between 'two or

more' elements or atoms or molecules.
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Chlorine exists as diatomic molecules,
In a molecule, two chlorine atoms are joined by a covalent bond.

(i) Describe what is meant by a covalent bond.

(2)
A cowlowr bond »  claw phure o ohoms  Sheve
G pove. o Qlukwen ,  temby  on. opaeess ke el

Results Plus: Examiner Comments
his response scored 2 marks.

he correct reference to 'atoms share a pair of electrons' scores both marking points.

Chlorine exists as diatomic molecules,
In a molecule, two chlorine atoms are joined by a covalent bond.
(i) Describe what is meant by a covalent bond.

Results Plus: Examiner Comments
his answer was typical of a 1 mark response.

he reference to' sharing of electrons' is creditworthy. However, there is no reference in this
response to the number of electrons shared, namely two.

Results Plus: Examiner Tip

Learn the definitions for the different types of bonding in the specification: covalent, ionic and
metallic bonding.

(i1)
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Most candidates were able to score only 1 of the 2 marks available by stating that chlorine has a
low boiling point as the explanation for chlorine being a gas at room temperature.

Explanations in terms of intermolecular forces being weak were rarely seen; often answers were
given in terms of '‘bonds' which consequently limited the mark candidates could score.

Common errors, omissions, misconceptions:

Some candidates incorrectly referred to 'a low melting point' rather than the boiling point and
consequently did not score here. In some responses, the main misconception was that
candidates incorrectly discussed the breaking of weak covalent bonds.

It is important for centres to note that the term 'intermolecular force' is that used in this

specification and that the term intermolecular bond could be confused with a dative covalent
bond, so is not acceptable.

(i) Explain why chlorine is a gas, rather than a liquid, at room temperature.

2)
CAnd bondS  beleod the ppiormd

paltifles promp eaSY), So b oleesny
L Feqourd muh ener9y,  sachag nodaf

_ehWY9Y ko wredh tnemM.

Results Plus: Examiner Comments
his response is not creditworthy.

he breaking of any type of bond does not score and there is no mention in this response of
chlorine having a low boiling point.

Results Plus: Examiner Tip

Make sure that you can explain the low boiling points (and melting points) of typical covalent,
simple molecular compounds, such as chlorine, by reference to weak intermolecular forces.
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(ii) Explain why chlorine is a gas, rather than a liquid, at room temperature.
(2)

Odoviwe B e ?-«l ok e tr....-...fu..m.*u-'*- .- 'h‘;_ Y I o T
e eovadat  Levds oty Rtam . edodpy ot orp. Lk everegmme . £
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Results Plus: Examiner Comments

A typical example of fully correct response which scored 2 marks, covering all three possible

marking points.

he candidate has mentioned weak intermolecular forces and also the fact that chlorine has a
low boiling point.

Q32. No Examiner's Report available for this question

Q33.
(a)

Nearly half of the candidates could write the correct balanced equation given the information in
the question; a further one third scored one mark for a partly correct word equation. It was
disappointing to see that so many could not copy the reactants correctly; 'calcium solution' and
'sodium solution' were commonly seen as reactants. Many candidates used just the information
and formed the products 'calcium carbonate + salt' or more frequently 'calcium carbonate +
another salt'. A small number thought they had to write a balanced equation and invariably
failed as they were making up formulae for the substances, e.g. SC for sodium carbonate.
Candidates should be advised that where a word equation is asked for, they are not expected to
write a balanced equation using chemical formulae.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.

Colecun -i*écdt'um Euluum + g(rﬁtg\{f

12)

Netrak,  Corbonote (irbonate

1
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Results Plus: Examiner Comments

Quite a common answer. However, 1 mark was score for the correct reactants.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.
(2)

{ T.Fr{:-'.-'{ Len I;;?_.;rfll‘f ﬁa'f‘i 2 f '.'{-,_,J._,m .’."r'é'.’?.fl:l,? —I= 6—{‘*{;’!@:—’) m Mf-id + ,J:;;;,i_'.{{_(ﬁ?

o, /
(arnona &

Results Plus: Examiner Comments

All the correct substances, but in the wrong places. This scored 0 marks.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.
(2)

CWV(;-&— Nao(Gy —7 CaCa 1t Salt

Results Plus: Examiner Comments

Here is an attempt to write a balanced equation using invented chemical formulae. Answers like
this can only be awarded 0 marks.

Results Plus: Examiner Tip

When word equations are asked for, do not attempt to write a balanced equation using chemical
formulae. Use the information in the question to help in the construction of the word equation.

Only a few candidates scored both marks for describing how to correctly carry out a flame test
on a solid. Generally the candidates that scored 1 mark did so for 'putting 'it' into flame' or
putting a solid on a rod/loop/splint. Many held the solid OVER or under (?) a flame or just stated
‘over a Bunsen'. There were few real attempts to describe the test accurately; the majority
described using inappropriate equipment e.g. tongs, spatulas, tweezers, spoons, clamps. Very
few mentioned the need to clean the wire loop before carrying the flame test.
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(i} Describe how a flame test is carried out on a solid.

(2)
L bundson burner w used/ Ut Then
with . glovesr angl tongs you wouvld
PLCKULUP  The s0lidk oA hover t Qver

the (Cloome and e coloul shovld
T N e

Results Plus: Examiner Comments

Incorrect equipment (tongs) as well as 'hover it over the flame' do not attract marks for carrying
out the flame test. 0 marks awarded here.

(ii) Describe how a flame test is carried out on a solid.
(2)

M (A J\g;gm %ML ) P Y

Results Plus: Examiner Comments

1 mark was given for putting the solid into a blue (Bunsen) flame.

(i) Describe how a flame test is carried out on a solid.
(2]

Wou AP . Puce  oF  wodec NtD
Yooy Soud ten Klace  Haa oue
N e hnoest QoA O?wﬁnseﬂ
(buinar ard wedch Ao (DAY

Results Plus: Examiner Comments

If only the candidate could re-read their answer! Unfortunately similar errors were often seen in
answers to this question.
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(i) Describe how a flame test is carried out on a solid,
(2)

By usig. G meral dleme wER 0cP . you dup it
N ood. You then PR up  He sadl en the

ficore . locp. Yo dhea pur e e loep ko
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Results Plus: Examiner Comments

An answer like this was rarely seen. This was very pleasing to see and 2 marks were given for
this answer.

Results Plus: Examiner Tip
he three steps involved in a flame test are:

1. Clean the flame testing rod with hydrochloric acid.

2. Dip the rod into the acid and then into the solid being tested.

3. Put the end of the testing rod into a Bunsen flame with the air hole half open.

Learn the steps involved to carry out a flame test and the colours that are obtained for the ions
Na*, K*, Ca?* and Cu?*.

It was clear that most candidates did not know how to calculate the percentage yield as very few
candidates obtained the correct answer, however some achieved only one mark because their
answer was approximated to 90% from 90.91%. Some had the ratio of mass inverted and
obtained an answer of 110% without thinking about the implication. Other incorrect answers
were seen using various mathematical processes involving the numbers 40, 44 and 100. The
answer of 100 - 40 = 60% was commonly seen.
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{c) If calcium carbonate is heated strongly, it decomposes,
CaC0, — Ca0 + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed,

(i) Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed.

Calculate the percentage yield of carbon dioxide in this reaction.

(2)
Act e

Pacen €9 yri(f = Aebom( eid o Ms = 90
em' eicd
1 :
— wreont.cal

ol = »®
E Ifﬂ percentage yield of carbon dioxide =
O 709 5

Results Plus: Examiner Comments

correctly calculated percentage yield. Sadly the candidate then approximated the answer to
90 rather than 91% and so only 1 mark could be given for this.

(c) If calcium carbonate is heated strongly, it decomposes.
CaC0, - Cad + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed.

(i} Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed,

Calculate the percentage yield of carbon dioxide in this reaction.
(2)

L
e X100

e

ool wed
J x 100 qcperc‘griwgge yield of carbon dioxide = 110 %

Weorercol Uitkd-

Results Plus: Examiner Comments

Candidates who had the ratio inverted didn't stop to think about the consequence of their
answer. Here, 1 error had been made - the inverted ratio - so 1 mark was awarded in these
instances.
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(¢} If calcium carbonate is heated strongly, it decomposes.
CaCO, — Ca0 + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed,

(i) Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed.

Calculate the percentage yield of carbon dioxide in this reaction.
(2)

percentage yield of carbon dioxide = (4] %

Results Plus: Examiner Comments

his answer (or that which showed 100 - 44 = 56) was often seen, showing that the candidate
did not understand how to calculated the percentage yield of a product. 0 marks were awarded.

Results Plus: Examiner Tip

Know that percentage yield = (actual yield) x 100 / (theoretical yield), and that this value will
always be less than 100%. If you have obtained an answer greater than 100, check your
calculation to see where you have made an error.

This question was fairly open in terms of the possible responses as shown by the command word
'suggest’ in the question. However, to account for a difference between theoretical and actual
yields, self-deprecating possibilities such as 'human error', 'spillage’, 'anomalies’, 'not weighed
out accurately', 'wrong equipment' and 'gas escaping' were often cited but would not gain credit
and candidates should be advised of this. Some referred to calculation only being a prediction
and actual yields were always wrong. Some offered the vague term 'not heated properly'. There
was also some confusion with incomplete combustion, as some stated 'there was not enough
oxygen being present for a reaction'.

However, almost a quarter of candidates cited a correct reason here and referred to 'not heating
it for long enough’, 'the reaction not being complete’, 'the flame not being hot enough' or 'the
calcium carbonate contained impurities'.

(i) Suggest a reason why only 40 g of carbon dioxide was formed in the

experiment.
(1)

Core. of. e Garben OIOAe (A0A rove een 1ot dmncj the
ApRe ATz A\
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Results Plus: Examiner Comments

he candidate had not thought about what was happening during the reaction. All the carbon
dioxide was being lost during the reaction. This answer scored 0.

i) Suggest a reason why only 40 g of carbon dioxide was formed in the
experiment.
(1
Senar . O M ieotitanns . an Prechouth brove lotoe—
Lasi- dM—l:j e Cavptm gk *—‘.‘*"ﬂujt,_ Spienea o ANen

-GerZamj Loiold te O Atrenk  beascess

Results Plus: Examiner Comments

he candidate had not thought through the process. A solid was being heated to form another
solid with the loss of a gas, so loss of transferring liquids could not possibly happen in this
situation. 0 marks given.

(i) Suggest a reason why only 40 g of carbon dioxide was formed in the

experiment.
(1)

The  expeamenk man.t_ nok .. NoAJe  kbeen.. ooe
Leng encugh,
p:er?rUJ ok muah..t hotle  been  Awefk & weO

et IR G ek L S0me . olechnd . ehe LonnSnac

Results Plus: Examiner Comments

Although not phrased very well to start with, 'might not have been done properly' was ignored
and the second part of the answer was very good and scored the 1 mark.

Results Plus: Examiner Tip

0 account for yield being less than 100%, there are three main reasons:

a) Incomplete reaction - not all reactants used up.

b) Product lost during the reaction - usually when transferring liquids from one container to
another.

c) Other unwanted reactions - usually to make a different product.

hink about the reaction when applying these ideas.
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Q34.
(a)

Nearly half of the candidates could write the correct balanced equation given the information in
the question; a further one third scored one mark for a partly correct word equation. It was
disappointing to see that so many could not copy the reactants correctly; ‘calcium solution' and
‘sodium solution' were commonly seen as reactants. Many candidates used just the information
and formed the products 'calcium carbonate + salt' or more frequently 'calcium carbonate +
another salt'. A small number thought they had to write a balanced equation and invariably
failed as they were making up formulae for the substances, e.g. SC for sodium carbonate.
Candidates should be advised that where a word equation is asked for, they are not expected to
write a balanced equation using chemical formulae.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.

G+l + e

(2)

Results Plus: Examiner Comments

Quite a common answer. However, 1 mark was score for the correct reactants.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.
2)

(dlaam  cbonate + Seotwn miafe — Caltrum mfrake Fladeem

- [ f
(@ nona

Results Plus: Examiner Comments

All the correct substances, but in the wrong places. This scored 0 marks.

4 (a) Calcium nitrate solution reacts with sodium carbonate solution.
The products are calcium carbonate and another salt.

Write the word equation for this reaction.
(2)

CoNy & Na(y — CaCy t St

1
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Results Plus: Examiner Comments

Here is an attempt to write a balanced equation using invented chemical formulae. Answers like
this can only be awarded 0 marks.

Results Plus: Examiner Tip

When word equations are asked for, do not attempt to write a balanced equation using chemical
formulae. Use the information in the question to help in the construction of the word equation.

Only a few candidates scored both marks for describing how to correctly carry out a flame test
on a solid. Generally the candidates that scored 1 mark did so for 'putting 'it' into flame' or
putting a solid on a rod/loop/splint. Many held the solid OVER or under (?) a flame or just stated
'over a Bunsen'. There were few real attempts to describe the test accurately; the majority
described using inappropriate equipment e.g. tongs, spatulas, tweezers, spoons, clamps. Very
few mentioned the need to clean the wire loop before carrying the flame test.

(i) Describe how a flame test is carried out on a solid.

L _bundon burner LD useﬁ./ttt. Then
with glover  and tongs you weuld
PLCKLP The s0lick O hover x Quer

the Clome ond the coloul shovld
e onnNedu

Results Plus: Examiner Comments

Incorrect equipment (tongs) as well as 'hover it over the flame' do not attract marks for carrying
out the flame test. 0 marks awarded here.

(ii) Describe how a flame test is carried out on a solid,
(2)

pk 0 Chospa Sebgk an Ahe Glue
(Aopale Ot Sop LAk Colinr tho AL
gtk Dse e Sk :
)

Results Plus: Examiner Comments

1 mark was given for putting the solid into a blue (Bunsen) flame.
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{ily Describe how a flame test is carried out on a solid.
(2)

UNou AP a Puce o4 woter ontD
Uy soud MHen flace 4 LOC
M Mg oSt QuA oF e Bonsen
(Buinar anrnd wodcn Mo (NOUr

Results Plus: Examiner Comments

If only the candidate could re-read their answer! Unfortunately similar errors were often seen in
answers to this question.

(i) Describe how a flame test is carried out on a solid.

(2]

by using G neral. dleme Wl 0cP . you dup it
nooood. You then PR up  He salcl en the
e OCP.. YT M. pir ce  laep In
& l Yo the e 4 ko

e  busen burner  Hare 00 tecacd the coour
) o . Seen

Results Plus: Examiner Comments

An answer like this was rarely seen. This was very pleasing to see and 2 marks were given for
this answer.

Results Plus: Examiner Tip
he three steps involved in a flame test are:
1. Clean the flame testing rod with hydrochloric acid.
2. Dip the rod into the acid and then into the solid being tested.

3. Put the end of the testing rod into a Bunsen flame with the air hole half open.

Learn the steps involved to carry out a flame test and the colours that are obtained for the ions
Na*, K*, Ca®* and Cu?*.

It was clear that most candidates did not know how to calculate the percentage yield as very few
candidates obtained the correct answer, however some achieved only one mark because their
answer was approximated to 90% from 90.91%. Some had the ratio of mass inverted and
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obtained an answer of 110% without thinking about the implication. Other incorrect answers
were seen using various mathematical processes involving the numbers 40, 44 and 100. The
answer of 100 - 40 = 60% was commonly seen.

() If calcium carbonate is heated strongly, it decomposes,
CaC0, — Ca0 + CO,

1f 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed.

(i) Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed.

Calculate the percentage yield of carbon dioxide in this reaction.

(2)
- Aot e :
Poicevi o9l yRi(4 = Mebowm( ei(d oo s = 9o
T
\OO%h = — _ tveovet.cel
- >
P d E id percentage yield of carbon dioxide = 70 %

0909 ,5

Results Plus: Examiner Comments

A correctly calculated percentage yield. Sadly the candidate then approximated the answer to
90 rather than 91% and so only 1 mark could be given for this.

() If calcium carbonate is heated strongly, it decomposes.
CaCO, — Ca0 + CO,

If 100 g of calcium carbonate s heated a calculation shows that 44 g carbon dioxide

should be formed.
(I} Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed,
Calculate the percentage yield of carbon dioxide in this reaction.
(2)
L
Wo - XOC
acrued yed 100
J RN y{ percentage yield of carbon dioxide = . 110 %

heoremncod l:jill'.kd-

Results Plus: Examiner Comments

Candidates who had the ratio inverted didn't stop to think about the consequence of their
answer. Here, 1 error had been made - the inverted ratio - so 1 mark was awarded in these
instances.
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(¢} If calcium carbonate is heated strongly, it decomposes.
CaCO, — Ca0 + CO,

If 100 g of calcium carbonate is heated a calculation shows that 44 g carbon dioxide
should be formed,

(i) Inan experiment 100 g of calcium carbonate was heated and only 40 g
carbon dioxide was formed.

Calculate the percentage yield of carbon dioxide in this reaction.
(2)

percentage yield of carbon dioxide = (4] %

Results Plus: Examiner Comments

his answer (or that which showed 100 - 44 = 56) was often seen, showing that the candidate
did not understand how to calculated the percentage yield of a product. 0 marks were awarded.

Results Plus: Examiner Tip

Know that percentage yield = (actual yield) x 100 / (theoretical yield), and that this value will
always be less than 100%. If you have obtained an answer greater than 100, check your
calculation to see where you have made an error.

This question was fairly open in terms of the possible responses as shown by the command word
'suggest’ in the question. However, to account for a difference between theoretical and actual
yields, self-deprecating possibilities such as 'human error', 'spillage’, 'anomalies’, 'not weighed
out accurately', 'wrong equipment' and 'gas escaping' were often cited but would not gain credit
and candidates should be advised of this. Some referred to calculation only being a prediction
and actual yields were always wrong. Some offered the vague term 'not heated properly'. There
was also some confusion with incomplete combustion, as some stated 'there was not enough
oxygen being present for a reaction'.

However, almost a quarter of candidates cited a correct reason here and referred to 'not heating
it for long enough’, 'the reaction not being complete’, 'the flame not being hot enough' or 'the
calcium carbonate contained impurities'.

(i) Suggest a reason why only 40 g of carbon dioxide was formed in the

experiment.
(1)

Core. of. e Garben OIOAe (A0A rove een 1ot dmncj the
ApRe ATz A\
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Results Plus: Examiner Comments

he candidate had not thought about what was happening during the reaction. All the carbon
dioxide was being lost during the reaction. This answer scored 0.

i) Suggest a reason why only 40 g of carbon dioxide was formed in the
experiment.
(1
Senar . O M ieotitanns . an Prechouth brove lotoe—
Lasi- dM—l:j e Cavptm gk *—‘.‘*"ﬂujt,_ Spienea o ANen

-GerZamj Loiold te O Atrenk  beascess

Results Plus: Examiner Comments

he candidate had not thought through the process. A solid was being heated to form another
solid with the loss of a gas, so loss of transferring liquids could not possibly happen in this
situation. 0 marks given.

(i) Suggest a reason why only 40 g of carbon dioxide was formed in the

experiment.
(1)

The  expeamenk man.t_ nok .. NoAJe  kbeen.. ooe
Leng encugh,
p:er?rUJ ok muah..t hotle  been  Awefk & weO

et IR G ek L S0me . olechnd . ehe LonnSnac

Results Plus: Examiner Comments

Although not phrased very well to start with, 'might not have been done properly' was ignored
and the second part of the answer was very good and scored the 1 mark.

Results Plus: Examiner Tip

0 account for yield being less than 100%, there are three main reasons:

a) Incomplete reaction - not all reactants used up.

b) Product lost during the reaction - usually when transferring liquids from one container to
another.

c) Other unwanted reactions - usually to make a different product.

hink about the reaction when applying these ideas.
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Q35.

(i)

Many candidates could correctly calculate the relative formula mass. However many candidates
multiplied, divided, subtracted or doubled the numbers, many did not show their working. Two

common incorrect answers were 28 and 56.

(i) Calculate the relative formula mass of carbon dioxide, CO.,

(relative atomic masses: C =12, 0= 16)
(2)

relative formula mass = 23 s

Results Plus: Examiner Comments

A significant proportion of candidates simply added the two relative atomic masses and did not
show their working.

Results Plus: Examiner Tip

Candidates should be aware of the importance of showing their working in calculations so that
partial marks can be awarded where appropriate.
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(i) Calculate the relative formula mass of carbon dioxide, CO,.

(relative atomic masses: C= 12,0 = 16)

127 A\bA\p = 44

(2}

relative formula mass = £

Results Plus: Examiner Comments

his example is a good answer that showed working and was credited with both marks.

(ii)

Candidates found this question very difficult with few being able to calculate the maximum mass
of iron formed from the iron oxide. It appeared that a large number of candidates did not know
where to start with the calculation and therefore did not attempt the question at all, leaving the
answer space blank. Where candidates did score full marks, it was clear that they had been
taught well, their answers were clearly set out and showed good understanding.

Calculate the maximum mass of iron that could be obtained from

640 tannes of iron oxide, Fe,0,.

(relative atomic mass: Fe = 56; relative formula mass Fe,0; = 160)

UAAMT,
Fo

56

e ((
114

*"““C 0.3
% 4

w3\ 4§ |

Xnnan, @
F!ia ‘S

L3¢

‘) x1
340
)L_ii-{;l

1
¥ 640 ronniy
h*ﬂ@

mass=.......... &8 tonnes

Results Plus: Examiner Comments
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A good answer that clearly shows the candidates chemistry knowledge, scoring the full 3 marks
available.

Results Plus: Examiner Tip

Showing the working clearly demonstrates to the examiner the thought processes used so that,
if errors are made, part marks may still be awarded.

Calculate the maximum mass of iron that could be obtained from
640 tonnes of iron oxide, Fe,0,. e
(relative atomic mass: Fe = 56; relative formula mass Fe;{ﬂ =-i66}'5

_Fe 15'&) —FQZO:S Z‘Ib‘a

BO—se=104
6401604

Sbxh T A .

(3)

AL, -
mass=... IQ‘fs SR 1 | 311 11

Results Plus: Examiner Comments

In some cases, candidates did not take into account the ratios in the equation and came to an
answer of 224 rather than 448, therefore scoring 2 rather than 3 marks.

Q36. No Examiner's Report available for this question

Q37. No Examiner's Report available for this question
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Q38.

In this question, the majority of candidates were able to calculate the concentration of the
sodium sulfate solution, in some cases candidates lost marks as they did not give their answer to
three significant figures.

Q39.

This question tested several criteria: to calculate a concentration in g dm™3, to convert a volume
from cm? to dm?3, and to approximate an answer to a given number of significant figures. For a
viable question at this level, the numbers involved should not be 'straightforward'. A calculator
will therefore be required by candidates in future examinations. A candidate without a calculator
will be severely disadvantaged.

Overall, there were very few completely correct responses here.

Many candidates incorrectly divided the volume by the mass (250/6.36) or multiplied the two
numbers together (6.36 x 250). Only a minority of candidates could successfully convert the
volume from cm? to dm?, with many answers that were a factor of 10, 100 or 1000 out.

A high proportion of candidates did not give the answer to 3 significant figures, so with a correct
calculation and conversion of volume to dm?, gave the answer as 25.44 g dm™ and so scored
two marks. Many candidates did not convert the volume to dm® and had an answer of 0.02544 at
this point, for 1 mark, but then wrote the final answer as '0.03 to 3 sig figs', clearly not
understanding the concept of significant figures. Some candidates gave this answer as 0.025 so
confusing decimal places with significant figures. It was clear that the majority of candidates
needed further practice in this type of calculation and the mathematical skills tested.

Several examiners were disappointed by the number of blank responses and suggested that
candidates should make an attempt at all calculations as even a valid mathematical step could
have been credited with a mark. Equally, just writing an answer without showing any working,
was seen several times. For this question a correct answer without working was credited with full
marks, but an incorrect answer needed that working to see if any process marks could have
been awarded. Candidates are urged to write out the working, preferably annotated.
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Calculate the concentration of the copper sulfate solution in gdm.

Give your answer to three significant figures.

(3)
%.3b
T - 0.025uUl F’/""
Zo50 — ?_.9[(-#
250

~ 2.3
b-3b 7

concentration of copper sulfate solution= "2 5 Ll' b’ o gdm?®

Results Plus: Examiner Comments

he lower fraction was incorrect but ignored as the candidate didn't use it any further. The top
one generated an answer on the answer line, so it was this that was considered.

he first step was correct - dividing the mass by the volume, and was given a mark. The second
step: x 100 to convert the volume from cm? to dm? was incorrect, but the answer to this was
then given correctly to 3 significant figures and that was given a mark. Two marks here for this
calculation.

Results Plus: Examiner Tip

Conversion of units is a mathematical skill that may be tested in future exams.
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Calculate the concentration of the copper sulfate solution in gdm,

Give your answer to three significant figures.
{3)

2 Mo

130 _- 2° N

(WS04

nowS = W53 -3 _ 62 S 3L
/\%E:’c: A 6x ¢

0%
C:S—’/ :\%D‘.S
00 % row> 0>
—_—

concentration of copper sulfate solution= ... 0 . \ 6 e @dm?

Results Plus: Examiner Comments

Unfortunately the candidate had calculated the concentration of the copper sulfate solution in
mol dm™3. A correct calculation of formula mass is shown, but the calculated number of moles
was given to only 1 significant figure. The calculated concentration from this was given to only 2
significant figures. A transferred error mark could not be given. To 3 significant figures, the value
would be 0.160 (mol dm™3). However, the volume was correctly converted from cm? to dm?® and
1 mark was given for this.

Results Plus: Examiner Tip

Knowing how to approximate an answer to a given number of significant figures is a
mathematical skill and could be tested in future examinations.
When performing a multistage calculation, avoid making approximations after each step.
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Calculate the concentration of the copper sulfate solution in gdm=.

Glve your answer to three significant figures.
(3)

3.
Cz 5cq = 0.025Uli gdm

0- OLS (354"

concentration of copper sulfate solution=.... @025 . . .. gdm"

Results Plus: Examiner Comments
A correct first step was carried out, but the conversion from cm? to dm® was missed and the final

answer was approximated to 2 two significant figures as a result of thinking that the 0 after the
decimal place counted as a significant figure. This was given 1 mark overall.

Results Plus: Examiner Tip

Leading zeros in a number do not count towards significant figures.

Q40. No Examiner's Report available for this question
Q41. No Examiner's Report available for this question
Q42.

It was a shame that many candidates who performed the first two steps correctly then failed to
convert the ratio into a final formula and lost the final mark. Several candidates had their initial
division the wrong way up, but were able to gain credit for their final answer of Al;CI.

Those candidates who have not seen this type of question manipulated the numbers in a variety
of ways. Candidates should be encouraged to practice this type of calculation on a variety of
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substances as well as setting out the calculation in a logical manner.A significant minority gave a
number as their answer, indicating they had no idea what empirical formula meant. However,
there were a pleasing number of correct answers, with the calculations clearly laid out.

Calculate the empirical formula of aluminium chloride,
(relative atomic masses: Al = 27, Cl = 35.5)

You must show your working.
MASS 0.2 70 |.06H
a /;lq 355
= C.0) 0. 055
[/M {'.'f_} J : i /

(3)

empirical formula of aluminium chloride = . A .’j C } P

Results Plus: Examiner Comments

he first step, dividing the mass of the element by the relative atomic mass, was incorrect.
However, from there, allowing for this error, the whole number ratio and the formula based on
that were correct. Consequently, 2 marks were awarded.

Results Plus: Examiner Tip

Calculators are a necessity for future examinations.
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Calculate the empirical formula of aluminium chloride.
(relative atomic masses: Al = 27, Cl = 35.5)

You must show your working.

(3)
ICL
ma=o_
AL (L erm
o-Z% 1.005
pe 25,5
" 0es
o.2% L -
— 555 ﬂ»05
- > 00l
i Q.
o, 2
-1 & Oh
FFLCL!‘

empirical formula of aluminium chloride = FLCLA ...

Results Plus: Examiner Comments

A well laid-out calculation makes it clear to the examiner and so with all the steps correct, this
answer was awarded 3 marks.

Results Plus: Examiner Tip

If candidates set the calculation out logically it helps to identify where marks can be awarded.
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Calculate the empirical formula of aluminium chloride.
{relative atomic masses: Al = 27, Cl = 35.5)

You must show your working.
H. o0.27 deel = € 0| g ool _ | )

l'{‘

empirical formula of aluminium chloride = ..., |3 B

Results Plus: Examiner Comments

A correct ratio was obtained, but no empirical formula was produced. This was given 2 marks.

Results Plus: Examiner Tip

Practice calculating the empirical formula for a variety of substances given the relevant data.

Q43.

This question was poorly answered on the whole with most responses not scoring any of the 3
marks available.

Most candidates struggled with this empirical formula calculation.

The most major and regularly seen misconception was that candidates multiplied the masses
and relative formula masses, namely stating 3.5 x 7 = 24.5, followed by 4 x 16 = 64 then adding
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them together and arriving at a final answer of 88.5.

In an experiment, 3.5 g of element A reacted with 4,0 g of element G to form
a compound.

Calculate the empirical formula of this compound.
(relative atomic masses: A=7,G=16)

You must show your working. CT
A (3)
A= Ae..
T B
( T

empirical formula of this compound = ... AQL -

Results Plus: Examiner Comments
his response scored 2 marks by error carried forward on the first step in the calculation.
In effect, only one error has been made. The ratios have been incorrectly inverted and the ratio

stated. This in turn has been converted into an empirical formula based on the error carried
forward.

Results Plus: Examiner Tip

Practise laying out empirical formulae calculations - remember to divide the masses by their
relative atomic masses.
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Calculate the empirical formula of this compound.
(relative atomic masses: A=7,G=16)

You must show your working.

(3)

empirical formula of this compound = ﬂn..ha_&

G

Results Plus: Examiner Comments
A example of a fully correct response scoring 3 marks.

he masses have been divided by the relative atomic masses. The ratio has been derived from
these which has been correctly translated into the empirical formula. Note that in this particular

case, the candidate has actually determined the symbols of the elements, this is not required,
but the formula Li,O would be credit worthy.

Results Plus: Examiner Tip

Practise empirical formula calculations - they all follow a particular pattern.

Q44. No Examiner's Report available for this question

Q45.

It was pleasing to see many carefully set out answers for this part, giving A,G (or Li,O). Only 1
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mark was awarded for writing down the correct answer but with no working. A common error
was to invert the initial fractions, but if this was followed through carefully to get AG, examiners
could award some of the marks. Some candidates worked all the way through to the simplest
ratio, but did not give a final formula.

—F —
In an exper\lment, 3.5¢g @”ﬂt‘t&d with 4.0g u@o form

a compound,

Calculate the empirical formula of this compound.
(relative atomic masses: A=7,G = 16)

You must show your working.

e M e ﬂ:G\:Oﬁ):@ﬁnz{s R
M= Ao
4 =025 AL

(3)

empirical formula of this compound = ,E,: l(——‘ihl&)

Results Plus: Examiner Comments

his answer is not perfect (2:1 should not be on the answer line), but it has been set out so that
the working can be very clearly followed.
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In an experiment, 3.5 g of element A reacted with 4.0g of element G to form
a compound,

Calculate the empirical formula of this compound.
(relative atomic masses: A=7,G= 16)

You must show your working,

(3)
i
2. SN 4. W | .. S-S & S T S
S T - & L N T |
g 15 o -2.5

empirical formula of this compound = . seed.. .2 A .G......

Results Plus: Examiner Comments

his answer has calculated the correct ratio of 2:1, but unfortunately has not transferred this to
the correct empirical formula.

Q46.

Some candidates got the correct response for this question and clearly showed their working
out. Candidates that had shown some working out usually scored 1 or 2 marks although they
may not have obtained the correct final answer. A number of candidates incorrectly calculated
the relative formula mass of water to be 26 - multiplying the H, by 5 but not the O. There were a
few completely blank responses, although 1 mark was available just for calculating the relative
formula mass of water.

Q47.

This question was very poorly answered with just over a quarter of responses scoring any of the
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3 marks available.

Most candidates found this calculation question very challenging. In those responses that scored,
it was most usually for 40 (relative formula mass of MgO) or 80 (2 x relative formula mass of
MgO). A few candidates were able to develop this further. A few tried combining the 40 or 80
with 1.35 and came up with 54 or 108, which scored the second mark. Far fewer candidates
scored the third mark.

Examiners noted that the setting out of many of the candidates' calculations was invariably poor
and was often difficult to follow.

Magnesium burns in excess oxygen to form magnesium oxide.
The balanced equation for this reaction is

2Mg + 0, - 2MgO

Starting with 1.35g of magnesium, calculate the maximum mass of
magnesium oxide that could be formed in this reaction.
{relative atomic masses: O = 16.0, Mg = 24.0)

You must show your working.
V) 25 (3)

oo V0P wosease(yae)-das

mass of magnesium oxide = .:'?;-2&-_ .0

Results Plus: Examiner Comments

his response scored 3 marks.

his candidate has recognised that the ratio of the magnesium to magnesium oxide from the
equation is 1:1. The candidate has very concisely and correctly calculated the number of moles
of magnesium. In turn this has been used to calculate the mass of magnesium oxide giving the
correct final answer, 2.25 g.

Q48. No Examiner's Report available for this question

Q49.
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The calculation of the maximum mass of magnesium oxide formed was also well answered with
many being able to score the full 3 marks available.

k Magnesium burns in excess oxygen to form magnesium oxide.
The balanced equation for this reaction is

2Mg + O; » 2MgO0

Starting with 1.35g of magnesium, calculate the maximum mass of
magnesium oxide that could be formed in this reaction.
(relative atomic masses; O = 16.0, Mg = 24.0)

You must show your working.
(3)
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mass of magnesium oxide = ... g

Results Plus: Examiner Comments

In some cases, candidates knew that 48g of magnesium forms 80g of magnesium oxide to gain
the first marking point, but were not able to take this any further. The presence of the working
meant that 1 mark could still be awarded.
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mass of magnesium oxide = 2: 2% .. ...g

Results Plus: Examiner Comments

Many candidates that scored full marks, used the moles method and showed their working
clearly and concisely.
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Q50. No Examiner's Report available for this question

Q51. No Examiner's Report available for this question

Q52.

This calculation was well done; the only significant difficulty experienced by some candidates
was the move from 1 mol of carbohydrate to 2 mols of carbon dioxide.

Q53.

Just under a third of the candidates scored both marks for the calculation. Those scoring just one
mark obtained for the number of moles of sucrose but then missed the ratio of moles of sucrose
to moles of ethanol (1:4) from the second step of the calculation. Of the rest, those that
attempted some form of calculation appeared not to know what to do.

Q54.

This was mainly worked out correctly but it was disappointing that some candidates lost a mark
by failing to give the answer to one decimal place. Another error was to use an Mr of 159.5
rather than 65.

In another experiment, 0.043 mol of copper sulfate, CuSQ,, is used.

Calculate, to one decimal place, the minimum mass of zinc that must be added to
react with all the copper sulfate.
(relative atomic mass: Zn = 65)

{2)

mass=.Lt=119 ¢
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Results Plus: Examiner Comments

he answer is correctly calculated, but has not been rounded to one decimal place.

Q55.

(i) Many candidates correctly calculated the relative formula mass and then the number of
moles of TiCl, in the reaction.

(ii) This question was usually left blank or given an answer relating to the observations that
would be made if there were excess magnesium. Candidates did not seem to understand what
they were being asked to do for this part of the question. Where attempts were made to show

the excess of magnesium, students generally did not mention the 2:1 ratio for the reaction and
gave an answer with a 1:1 ratio.

Q56.

The use of the Avogadro constant was weak. Common incorrect answers here just gave the
Avogadro constant or multiplied it by the relative formula mass of copper iodide.

Q57.

Candidates performed well in this question, with many being able to correctly calculate the
number of gold atoms in the ring. Where candidates did not score full marks, if was often
because they forgot or made an error in the calculation of the number of moles in step 1.

Q58.
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Candidates were able to calculate the number of molecules in 0.11g of carbon dioxide
successfully with many gaining 2 or 3 marks.

Calculate the number of molecules in 0.11g of carbon dioxide.
Give your answer to two significant figures.

(relative formula mass : CO, = 44

Avogadro constant = 6.02 x 107)
(3)
Moen: eSS 2 SO X Q2NN
B 2 LSOSKIOT e
L L o W~ TVN o W e T R T L2
e

1
number of molecules = ls?ﬂ.lﬂ!l

Results Plus: Examiner Comments

A good, clearly laid out answer that gained 3 marks.

a7

= -4 = lo"l.ﬂ

ik
number of molecules = T.- % x (©

Results Plus: Examiner Comments

In other cases, candidates inverted the fraction to find the number of moles incorrectly. This
error was carried forward and so therefore a mark of 2 was still awarded for multiplying by
Avogadro's constant and then giving their answer to two significant figures.
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Tl
number of molecules = |Lc;{'3"'5'“”:} o

Results Plus: Examiner Comments

A common error, as in this case, is where candidates lost marks because they did not give their
answer to 2 significant figures.

Q59.
(i)
Most candidates were able to correctly calculate the relative formula mass as 248, although a

few made some addition errors.

Errors also included incorrectly calculating the relative formula mass as 12 + 1 + 14 + 16, i.e.
just adding the relative atomic masses of the individual elements together.

There were some attempts at summing the number of moles found separately for each element
within the formula.

Having obtained a relative formula mass, some then went on to the correct sum of 0.5/248 but
then inexplicably multiplied this by 10, 100 or even 1000 to produce an incorrect answer. 248 x
0.5 and 248/ 0.5 were also common mistakes resulting in the answers 124 or 496.

Candidates need to be aware that if information such as the relative atomic masses are given,
then it is expected that they are used in the calculation.

In common with other calculations, working was badly set out and often did not follow a logical
sequence, and as with the other calculations, there were many blank answers seen and it was
rare to award full marks. Clearly some candidates had not come across the mole concept; it now
forms part of the Combined Science specification.

STEMUP.CO.UK
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(i) Calculate the number of moles of this food colouring, C,;H,;N;0, in a
0.50g sample,
(relative atomic masses:H=1,C=12,N=14,0=16)

2)
(12 %16) +(1x12) #(mx2) + le =

2u¢g

wesS -
mol = M,

.5

i ——;:T: Q.Dozﬂlél...

numberof moles= € @02

Results Plus: Examiner Comments

Both steps of the calculation were correct and the response was given 2 marks.

Results Plus: Examiner Tip

Practice calculating the relative formula masses of a wide range of substance using their
formulae and the relative atomic masses.

(i} Calculate the number of males of this food colouring, C,4H;N,0, in a
0.50g sample.
(relative atomic masses:H=1,C=12,N=14, 0= 16)
(2)

(16} 2)+ (11 D)+ (LX) + 16 = 218
REM = 214§ A48

o 53 =490

number of moles = L‘—O\ b e
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Results Plus: Examiner Comments

he relative formula mass was calculated correctly and secured a mark, but the step of the
calculation was incorrect. Consequently, only 1 mark was awarded for this response.

Results Plus: Examiner Tip

Know how to calculate the number of moles of a substance from its mass and relative formula
mass.

(ii)

Many of those that attempted this question tried to incorporate their working from part (i)
somehow, with a number giving 2 x 248 x 6.02 x 10%3, for example.

For many candidates, it appeared to be a lot of random numbers just written down. In addition,
many did not use the Avogadro constant here and gave the answer as 2 x 248 = 496.
Examiners also reported that many candidates struggled with using standard form.

This was the least well answered question on the whole examination paper.

{ii} Calculate the number of molecules in 2 moles of the food colouring, C,¢H,;N,0C.
(Avogadro constant = 6.02 x 10%)
(1)

|. 204 v 10% o 248 - ] .9£5a7 v 0%€

number of molecules = .2~ 39 % lou o

Results Plus: Examiner Comments

he first line shows the correct calculation with the correct answer. Unfortunately, the candidate
added an incorrect step to the calculation that prevented the mark being awarded.

STEMUP.CO.UK
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(ii) Calculate the number of molecules in 2 moles of the food calouring, C,zH;N,0O.
(Avogadro constant = 6.02 x 10%)
n

0°007 x (0T x\0_

\» < \O™

2\ k10

number of molecules= ..., ...

Results Plus: Examiner Comments

he candidate had used the number of moles as calculated in the previous question here. This
did not score the mark.

Results Plus: Examiner Tip

If the Avogadro constant needs to be used in a calculation it will be given where it is needed, as
here. Candidates will not be required to learn it, but will need to know how to use it.

(i) Calculate the number of molecules in 2 moles of the food colouring, C,:H,;N,0.
(Avogadro constant = 6.02 x 10%)

Me =743
5 (gl = Cril

(1}

number of molecules = . L\'C‘\Q) I

Results Plus: Examiner Comments

he candidate had misunderstood the question and calculated the mass of 2 moles of the food
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colouring rather than the number of molecules. This was seen quite frequently by many
examiners.

Results Plus: Examiner Tip

Data, such as the Avogadro constant here, given for a particular part of the question indicates
that it needs to be used.

Q60.

Whilst many candidates did achieve full marks, the concept of the mole and molar solutions not
fully grasped by many. Most candidates showed full working, therefore increasing the possibility
of part marks where an error had occurred. Where candidates scored less than full marks, most
managed to calculate the mass of copper sulfate and/or Mr of copper sulfate, therefore scoring 1
or 2 marks for partial completion of the response. Common errors included 159.5/15.95, not
dividing the volume by 1000, or dividing 15.95 by 50.

Q61.

Approximately a third of responses scored both marks here, with many of the remaining answers
scoring one mark. The most common mistake was not to realise that the information given was
about an ion rather than an atom, and so candidates completed the calculation assuming that
the element contained 54 protons. A few candidates realised that they had been given
information about an ion, but then added two protons to the electron number rather than
subtracting it.

Mark Scheme

Q1.
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Answer Acceptable answers Mark
A description to include suitable diagram in place of (2)
2.8(1).5(1)
¢ 2.8 (in 1° and 2" shell)(1)
e 5 (in outer shell)(1) electrons in {shells / orbits / rings}(1)
Q2.
Answer Acceptable answers Mark
A description to include suitable diagram in place of (2)
2.8(1).5(1)
* 2.8 (in 1 and 2" shell)(1)
e 5 (in outer shell)(1) electrons in {shells / orbits / rings}(1)
Q3.
Question Answer Acceptable answers Mark
Number
(a)(i) neutralisation (1) accept recognisable spelling (1)
Question Answer Acceptable answers Mark
Number
(a)(ii) D acid + base — salt + water (1)
Question Answer Acceptable answers Mark
Number
(b)(D) 17.12 - 7.02 (1) (=10.10/10.1) 10.10/10.1 (g) (1)
(g)
Question Answer Acceptable answers Mark
Number
(b)(ii) |17.12 - 7.02 (1) (=5.05) (g dm™) | 5.05 (g dm~) (1)
2 allow error carried forward from bi

Q4.
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Question Answer Acceptable answers Mark
Number
(a)(i) neutralisation (1) accept recognisable spelling (1)
Question Answer Acceptable answers Mark
Number
(a)(ii) D acid + base — salt + water (1)
Question Answer Acceptable answers Mark
Number
(b)(i) 17.12 - 7.02 (1) (=10.10/10.1) 10.10/10.1 (g) (1)
(g)
Question Answer Acceptable answers Mark
Number
(b)(ii) 17.12 - 7.02 (1) (=5.05) (g dm™=) | 5.05 (g dm™3) (1)
2 allow error carried forward from bi
Q5.
Question | Answer Mark
number
(a) any one precaution from:
+« wear gloves to prevent contact with skin/safety (1)
+ spectacles to prevent contact with eyes (1) (1)
Question Answer Additional guidance Mark
number
(b) 1000 cm? contain 4.3 x 1000 (1) | Award full marks for correct
250 numerical answer without
1 dm? contains 17.1 (gdm™?) (1) | working.
(2)
Question Answer Additional guidance Mark
number
(c) 2Ma0OH + H:S04 — Na;5S0s + 2H,0 | Do not award 2 if incorrect
+ correct formulae (1) balancing added.
+ balancing (1) (2)
Question Answer Mark
number
(d) « {titration 1/27 cm’} should not be used because burette
readings {not precise/not accurate/not read to 2 d.p.} (1)
+ {titration 4/25.80 cm”} should not be used because volume
of used (25.80 cm?) not concordant with other two (1) (2)
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Q6.

Question | Answer Additional guidance Mark
number
(i) as the number of carbon atoms in the accept reverse argument (1)
molecule increases, the boiling point
increases (1)
Question | Answer Additional guidance Mark
number
(ii) relative formula mass = (3 X 12) + (8 X 1) (1) | Award mark if correct (1)
=44 answer given with no
vorking
Question | Answer Additional guidance Mark
number
(iii) propane + oxygen — carbon dioxide + water ignore air (2)
LHS (1) allow reactants on LHS
RHS (1) and products on RHS in
either order
allow CsHg + 502 — 3C0O2
+ 4H;0  (2)
incorrect balancing of
correct species max 1
mark
ignore state symbols even
if incorrect
allow = for —
Question | Answer Additional guidance Mark
number
(iv) An explanation that combines identification (2)

- understanding (1 mark) and

reasoning/justification - understanding

(1 mark):

EITHER
carbon monoxide/CO formed (1)

toxic/poisonous/restricts the amount of

oxygen carried (by the blood) (1)

OR
carbon/smoke/soot formed (1)

damages lungs/chokes people/breathing

difficulties /makes things dirty (1)

ignore carbon dioxide
ignore dangerous/harmful

allovs the second mark if
an incorrect gas is given
e.g. methane

allovs second mark if ‘gas’
stated, but no name is
given

ignore dangerous/harmful
allovs blocks fuel jets

allovs less energy released

allow less energy released



https://stemup.co.uk

Q7.

Answer Acceptable answers Mark
(a) A description including (2)
excess magnesium oxide (1)
filter (to remove excess solid /
magnesium oxide) (1)
(b) MgCOs + H,SO, -» MgSO,4 + H,0 (2)
+ CO, (2)
max 1 if incorrect balancing
left hand side (1)
right hand side (1)
(c) A calculation involving
mass of solid = 258.515 -
258.450 (1) (2)
(= 0.0659)
allow TE from mass of solid for
concentration = 0.065 x %%, [second mark
(1)
(= 0.130 (g dm?))
Indicative Content
QWC *(d) A description including some of the following points
e hardness caused by dissolved calcium and/or
ions
e boiling water
e removes temporary hardness only / not germ
hardness
e jons removed
e by formation of limescale / calcium carbgnate
* jon exchange resin
e run tap water through resin
e calcium and / or magnesium ions are exchang
ions
e which do not cause hardness
allow full credit for use of other correct methods|such
washing soda
Level 0 No rewardable content
1 1-2 ¢ a limited description e.g. temporary hardness by boiling water /
permanent hardness (& temporary hardness) by ion exchange
e the answer communicates ideas using simple language and uses
limited scientific terminology
¢ spelling, punctuation and grammar are used with limited accuracy
2 3-4 e a simple description e.g. use of ion exchange and boiling water
removes ions causing hardness
¢ the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
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| ¢ spelling, punctuation and grammar are used with some accuracy
3 5-6 ¢ a simple description and explanation e.g. boiling water removes only
temporary hardness, ion exchange resin removes both types of
hardness, by removing calcium and/or magnesium ions from hard
water
e the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
¢ spelling, punctuation and grammar are used with few errors
Q8.
Answer Acceptable answers Mark
(a) A description including (2)
excess magnesium oxide (1)
filter (to remove excess solid /
magnesium oxide) (1)
(b) MgCOs + H,SO, -» MgSO, + H,0 (2)
+ CO, (2)
max 1 if incorrect balancing
left hand side (1)
right hand side (1)
(c) A calculation involving
mass of solid = 258.515 -
258.450 (1) (2)
(= 0.0659)
allow TE from mass of solid for
concentration = 0.065 x %%, [second mark
(1)
(= 0.130 (g dm?3))
Indicative Content
QWC *(d) A description including some of the following points
e hardness caused by dissolved calcium and/or
ions
e boiling water
e removes temporary hardness only / not germ
hardness
e jons removed
e by formation of limescale / calcium carbgnate
e jon exchange resin
e run tap water through resin
e calcium and / or magnesium ions are exchang

ions
which do not cause hardness
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allow full credit for use of other correct methods|such
ashing soda

Level 0 No rewardable content

1 1-2 ¢ a limited description e.g. temporary hardness by boiling water /
permanent hardness (& temporary hardness) by ion exchange

e 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. use of ion exchange and boiling water
removes ions causing hardness

¢ 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 e a simple description and explanation e.g. boiling water removes only
temporary hardness, ion exchange resin removes both types of
hardness, by removing calcium and/or magnesium ions from hard
water

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

¢ spelling, punctuation and grammar are used with few errors

Q9.
Question | Answer Mark
Number
C magnesium (1)
1. The only correct answer is C AO 3 2b

A is not correct because this element is in period 4
B is not correct because this element is in period 4

D is not correct because this element is in period 5

Q10.
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Question | Answer Mark
number
(i) An answer that provides a description by making reference to: (2)
s one electron (transferred) (1)
¢ transferred from sodium to fluorine (1)
Question | Answer Mark
number
(ii) An explanation that combines identification - understanding (2)
(1 mark) and reasoning/justification - understanding (1 mark):
¢ (both solid and molten) contained charged particles/ions (1)
s (ions) free to move in molten but not in solid (1)
Q11.
Question | Answer Mark
number
(i) An answer that provides a description by making reference to: (2)
s one electron (transferred) (1)
¢ transferred from sodium to fluorine (1)
Question | Answer Mark
number
(i1) An explanation that combines identification - understanding (2)
(1 mark) and reasoning/justification - understanding (1 mark):
¢ (both solid and molten) contained charged particles/ions (1)
s (jons) free to move in molten but not in solid (1)
Q12.
Answer Acceptable answers Mark
(i) |humber of protons (in nucleus of ignore number of electrons (1)

atom)

worth (1)

eg number of protons and electrons

(i1)

An explanation including

¢ (atoms of) both contain 5
/same number of
protons/same atomic number

(1)

ignore electrons

boron-11 atoms contain 1 more

(2)
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e boron-10 atoms contain 5
neutrons but boron-11 atoms
contain 6 neutrons / different
numbers of neutrons/ different
mass number (1)

neutron / boron-10 atoms contain 1
less neutron

Q13.
Answer Acceptable answers Mark
(i) number of protons (in nucleus of ignore number of electrons (1)
atom) eg number of protons and electrons
worth (1)
(ii) |An explanation including
e (atoms of) both contain 5 ignore electrons (2)
/same number of
protons/same atomic number
(1)
boron-11 atoms contain 1 more
e boron-10 atoms contain 5 neutron / boron-10 atoms contain 1
neutrons but boron-11 atoms [less neutron
contain 6 neutrons / different
numbers of neutrons/ different
mass number (1)
Q14.
IAnswer Acceptable answers |[Mark
(a) |C smaller than the mass of a proton (1)
(b) |An description linking (2)
e 8 protons (1) ignore references to electrons in shells
e (and) {17-8/9} neutrons (1) charges on particles
if electrons in nucleus max 1 protons
and neutrons with incorrect numbers
(1)
(c) [Explanation linking correct electronic configurations or (2)

diagrams alone max 1
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¢ (both have) same number (of
electrons) in outer shell(1)

e 6 (electrons in outer shell)
(consequent on first point) (1)

'they both have 6 in the outer shell'
scores both marks allow 'both need 2
(more) (electrons) to fill outer shell' for
both marks

(d) |A description to include suitable diagram in place of (2)
2.8(1).5(1)
2.8 (in 1% and 2" shell)(1)
e 5 (in outer shell)(1) electrons in {shells / orbits / rings}(1)
(e)(i) A description to include can be shown in a diagram of a (2)
covalent bond
e electron(s) shared (1)
o {pair(s) of / two} (electrons) any mention of ions scores zero
(1)
(e)(ii) |P,Os Reject P205 / P°O° (1)
Q15.
Answer Acceptable answers Mark
()i CT (1)
(a)(ii) CQandsS (1)
(b)(i) |number of protons (in nucleus of ignore number of electrons (1)
atom) eg number of protons and electrons
worth (1)
(b)(ii) [An explanation including
e (atoms of) both contain 5 ignore electrons (2)
/same number of
protons/same atomic number
(1)
boron-11 atoms contain 1 more
e boron-10 atoms contain 5 neutron / boron-10 atoms contain 1
neutrons but boron-11 atoms |less neutron
contain 6 neutrons / different
numbers of neutrons/ different
mass number (1)
(c)(i) J|An explanation including the following (2)

e M1 {average/mean} mass (of
atoms of an element) (1)

e M2 compared to {1/12 mass
carbon-12 (atom)/ (mass of)
carbon-12 (atom) taken as 12}

(1)

For M1

reject weight

reject if mass of molecule
reject if mass of neutrons and
protons

any reference to carbon-12
scores mark
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(c)(ii) [19.7 x 10] (1) +[80.3 x 11] (1) /100 |f no working shown 10.8(03) worth 3 (3)
(1) (=10.8) marks
[0.197 x10] (1) + [0.803 x11] (1) =
[1.97 + 8.83] (1) (=10.8)
Q16.
IAnswer Acceptable answers |[Mark
(a) |C smaller than the mass of a proton (1)
(b) |An description linking (2)
e 8 protons (1) ignore references to electrons in shells
e (and) {17-8/9} neutrons (1) charges on particles
if electrons in nucleus max 1 protons
and neutrons with incorrect numbers
(1)
(c) [Explanation linking correct electronic configurations or (2)
diagrams alone max 1
e (both have) same number (of
electrons) in outer shell(1) 'they both have 6 in the outer shell'
e 6 (electrons in outer shell) scores both marks allow 'both need 2
(consequent on first point) (1) |(more) (electrons) to fill outer shell' for
both marks
(d) |A description to include suitable diagram in place of (2)
2.8(1).5(1)
2.8 (in 1% and 2" shell)(1)
e 5 (in outer shell)(1) electrons in {shells / orbits / rings}(1)
(e)(i) A description to include can be shown in a diagram of a (2)
covalent bond
e electron(s) shared (1)
e {pair(s) of / two} (electrons) any mention of ions scores zero
(1)
(e)(ii) [P,Os Reject P205 / P’O° (1)
Q17.
Answer Acceptable answers Mark
(@)(i) CT (1)
(a)(ii) CQandsS (1)
(b)(i) |[humber of protons (in nucleus of ignore number of electrons (1)

atom)

eg number of protons and electrons

worth (1)
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(b)(ii)

An explanation including

e (atoms of) both contain 5 ignore electrons (2)
/same number of
protons/same atomic number
(1)
boron-11 atoms contain 1 more
e boron-10 atoms contain 5 neutron / boron-10 atoms contain 1
neutrons but boron-11 atoms |less neutron
contain 6 neutrons / different
numbers of neutrons/ different
mass number (1)
(c)(i) |An explanation including the following (2)
e M1 {average/mean} mass (of [For M1
atoms of an element) (1) reject weight
reject if mass of molecule
reject if mass of neutrons and
protons
any reference to carbon-12
e M2 compared to {1/12 mass [scores mark
carbon-12 (atom)/ (mass of)
carbon-12 (atom) taken as 12}
(1)
(c)(ii) [19.7 x 10] (1) +[80.3 x 11] (1) /100 |If no working shown 10.8(03) worth 3 |(3)
(1) (=10.8) marks
[0.197 x10] (1) +[0.803 x11](1) =
[1.97 + 8.83] (1) (=10.8)
Q18.
Question | Answer Acceptable answers Mark
Number
(a) (2)
particle relative mass
proton 1

neutron

1 (1)

if any minus sign(s) MAX 1

electron 1/1837 J negligible / very small

(1)

anything less than 1/1500 or
0.00067/(almost) 0
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Question Answer Acceptable answers Mark
Number
(b) B the same number of (1)
electrons and protons
Question | Answer Acceptable answers Mark
Number
(© 2)
3 protons (1)
{4/7-3} neutrons (1) if numbers incorrect but state
both protons and neutrons (and
not electrons) allow (1)
rmaximum 1 mark if electrons but can score both marks if
mentioned clearly stated electrons not in
nucleus eg in shells
Q1lo.
Question | Answer Acceptable answers Mark
Number
(a) (2)
particle relative mass
proton 1
neutron 1 {1:]
if any minus sign(s) MAX 1
electron 1/1837 J negligible / very small
(1
anything less than 1/1500 or
0.00067/(almost) 0
Question | Answer Acceptable answers Mark
Number
(b) B the same number of (1)
electrons and protons
Question | Answer Acceptable answers Mark
Number
(©) 2)

3 protons (1)

{4/7-3% neutrons (1)

maximum 1 mark if electrons
mentioned

if numbers incorrect but state
both protons and neutrons (and
not electrons) allow (1)

but can score both marks if
clearly stated electrons not in
nucleus eg in shells
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Q20.

Answer

Acceptable answers

Mark

An description linking

e 8 protons (1)
e (and) {17-8/9} neutrons (1)

charges on particles

(1)

ignore references to electrons in shells

if electrons in nucleus max 1 protons
and neutrons with incorrect numbers

(2)

Q21.
Answer Acceptable answers Mark
An description linking (2)
e 8 protons (1) ignore references to electrons in shells
e (and) {17-8/9} neutrons (1) charges on particles
if electrons in nucleus max 1 protons
and neutrons with incorrect numbers
(1)
Q22.

Question | Answer Additional guidance Mark
Number
(i) number of moles = 0.1 /24 ignore answer left as fraction 1/240 (1)
= 0.0042 or 4.2 x 1073 AD 21
(1) rounding must be correct:
reject 0.00416 (no dot)
allow 0.00416 (with dot above the &)
allow 0.004
Question | Answer Additional guidance Mark
Number
(ii) | the equation shows two HCI allow ratio is 2:1 (1)
reacting with one Mg allow 1 mol HCl reacts with 0.5 mol of Mg | AO 2 1
allow 0.5 maol HCI reacts with 0.25 mol Mg
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Q23.

Question | Answer Mark
Number
An explanation that combines identification via a judgment
(1 mark) to reach a conclusion via justification/reasoning
(2 marks)
¢ (lattice of) positive ions in a sea of electrons (1)
* strong forces of attraction (between metal fons and
electrons) (1)
* therefore large amount of heat energy needed to melt (1)
(3)
Q24.
Answer Acceptable answers Mark
(a)(i) BaSO, SO,Ba (1)
ignore charges unless incorrect
(a)(ii) charged particle charged atom / (1)
{particle/atom(s)} that has
gained or lost electrons ignore
any stated charges
(b) An explanation linking two of the (2)
following points:
ignore barium sulfate is insoluble
e barium sulfate does not |in water
dissolve (in water) (1) {mix with / enter} blood allow
'‘barium sulfate does not dissolve
¢ is not absorbed into blood finto the bloodstream' for 2 marks
/ body (1)
e passes through body allow 'it is insoluble so it is
(unchanged) (1) nontoxic' for one mark
Indicative Content
QWC *(c) A description including some of the following poipts

reactants

e dissolve reactants (in water)
e mix reactants / solutions

e use of appropriate apparatus
e stir
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separate product

e filter
e use of filter funnel and paper

making pure dry salt
e solid on filter paper

e wash with water
e dry in oven /leave to dry /in a warm pla¢

Level 0 No rewardable content

1 1-2 ¢ a limited description e.g. mix the two reactants in a beaker OR wash
solid and leave to dry.

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

¢ spelling, punctuation and grammar are used with limited accuracy

2 3-4 e a simple description e.g. mix solutions of the reactants in a beaker
and then filter.

¢ 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. mix solutions of the reactants in a beaker
then filter, wash solid and leave to dry.

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

e spelling, punctuation and grammar are used with few errors

Answer Acceptable answers Mark
(d) Ba + CI, (=) (1) » BaCj, (1) max 1 for any incorrectly (2)
reactants =1 balanced equation
product = 1
Q25.
Answer Acceptable answers Mark
(a)(i) BaSO, SO,Ba (1)
ignore charges unless incorrect
(a)(ii) charged particle charged atom / (1)

{particle/atom(s)} that has
gained or lost electrons ignore
any stated charges

(b) An explanation linking two of the (2)
following points:

ignore barium sulfate is insoluble
e barium sulfate does not |in water

dissolve (in water) (1) {mix with / enter} blood allow
'barium sulfate does not dissolve
¢ is not absorbed into blood|into the bloodstream' for 2 marks
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/ body (1)

e passes through body
(unchanged) (1)

allow 'it is insoluble so it is
nontoxic' for one mark

Indicative Content

QWC *(c) A description including some of the following points
reactants
e dissolve reactants (in water)
e mix reactants / solutions
e use of appropriate apparatus
e stir
separate product
e filter
e use of filter funnel and paper
making pure dry salt
e solid on filter paper
e wash with water
e dry in oven / leave to dry / in a warm plac¢e
Level 0 No rewardable content
1 1-2 ¢ a limited description e.g. mix the two reactants in a beaker OR wash
solid and leave to dry.
e the answer communicates ideas using simple language and uses
limited scientific terminology
¢ spelling, punctuation and grammar are used with limited accuracy
2 3 -4 e a simple description e.g. mix solutions of the reactants in a beaker
and then filter.
¢ the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
e spelling, punctuation and grammar are used with some accuracy
3 5-6 ¢ a detailed description e.g. mix solutions of the reactants in a beaker
then filter, wash solid and leave to dry.
e the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
¢ spelling, punctuation and grammar are used with few errors
Answer Acceptable answers Mark
(d) Ba + CI, (=) (1) » BaCj, (1) max 1 for any incorrectly (2)

reactants = 1

product =1

balanced equation
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Q26.

Answer Acceptable answers Mark
D weak forces of attraction between
the oxygen molecules
(1)
Q27.
Answer Acceptable answers Mark
D weak forces of attraction between
the oxygen molecules
(1)
Q28.
Question | Answer Acceptable answers Mark
Number
(a)(i) | A description including
carbon (1)
atom(s) (1) (2)
Question | Answer Acceptable answers Mark
Number
(a)(ii) covalent (1)
Ignore giant molecular
Question | Answer Acceptable answers Marlk
Number
(b) fractional distillation (2) distillation
(2)
fractionation
Question | Answer Acceptable answers Mark
Number
(c) A 0.25 (1)
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Question Indicative Content Mark
Number
QWC *#(d) | A description/explanation including some of the following points
content could be shown in diagram(s)
practical procedure
+ ignite magnesium /put magnesium in (Bunsen) flame
+ use of tongs/crucible / tube or gas jar of {oxygen/air}
« lift lid (to let air in)- if crucible used
+ magnesium burns/oxidises/exothermic reaction
+ (bright) white {flame/light}
+ white powder/ash/solid formed
bonding
+« magnesium atoms have 2 electrons in the outer shell
+« magnesium atoms {lose/transfer} electrons
+ form Mg**/ions with positive charge
+ oxygen atoms have & electrons in the outer shell
+ oxygen atoms gain electrons
» forms O%/ions with negative charge
+ {8 electrons in /full/complete} outer shell
+ two electrons transferred/gained/lost
« ions with opposite charges attract each other/ Mg®” attracts
0% ions (6)
Level | O Mo rewardable content
1 1-2 | « alimited description e.g. magnesium burns / magnesium atoms lose
electrons
+ 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. magnesium burns with a white flame /
magnesium forms positive ions and oxygen forms negative ions
+ 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 | +« adetailed description including the experiment and bonding e.g.
magnesium burns with a white flame, magnesium atoms give their 2
outer electrons to oxygen atoms
+ 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)
Q209.

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(a)(i) | A description including
carbon (1)
atom(s) (1) (2)
Question | Answer Acceptable answers Mark
Number
(a)(ii) covalent (1)
Ignore giant molecular
Question | Answer Acceptable answers Mark
Number
(b) fractional distillation (2) distillation
(2)
fractionation
Question | Answer Acceptable answers Mark
Number
(c) A 0.25 (1)

STEMUP.CO.UK
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Question Indicative Content Mark
Number
QWC *#(d) | A description/explanation including some of the following points
content could be shown in diagram(s)
practical procedure
+ ignite magnesium /put magnesium in (Bunsen) flame
+ use of tongs/crucible / tube or gas jar of {oxygen/air}
« lift lid (to let air in)- if crucible used
+ magnesium burns/oxidises/exothermic reaction
+ (bright) white {flame/light}
+ white powder/ash/solid formed
bonding
+« magnesium atoms have 2 electrons in the outer shell
+« magnesium atoms {lose/transfer} electrons
+ form Mg**/ions with positive charge
+ oxygen atoms have & electrons in the outer shell
+ 0xygen atoms gain electrons
» forms O%/ions with negative charge
+ {8 electrons in /full/complete} outer shell
+ two electrons transferred/gained/lost
« ions with opposite charges attract each other/ Mg®” attracts
0% ions (6)
Level | O Mo rewardable content
1 1-2 | « alimited description e.g. magnesium burns / magnesium atoms lose
electrons
+ 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. magnesium burns with a white flame /
magnesium forms positive ions and oxygen forms negative ions
+ 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 | +« adetailed description including the experiment and bonding e.g.
magnesium burns with a white flame, magnesium atoms give their 2
outer electrons to oxygen atoms
+ 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)
Q30.
Question | Answer Additional guidance Mark
Number
(i) A description to include
(2)
» shared electron(s) (1) allow a diagram for both mark
points AD11
« {a pair of / two}
(electrons) (1) reference to ionic bonding/ions
scores 0

e.g. gains two electrons = 0
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Question | Answer Additional guidance Mark
Number
(ii) | An explanation linking any two
from
(2)
» intermolecular forces / forces if answer relates to the breaking of |AO0 11
between molecules (1) any type of bond first two marking
points cannot be scored (but 3
« (intermolecular) forces {weak / | could)
take little energy to break}/
little energy to separate allow “attractions” instead of
molecules (1) “forces”
« boiling point is below room
temperature / has a low boiling
point (1)
Q31.
Question | Answer Additional guidance Mark
Number
(i) A description to include (2)
allow a diagram for both AOD11
shared electron(s) (1) mark points
{a pair of / two} (electrons) (1) | reference to ionic bonding/
ions scores 0
e.g. gains two electrons = 0
Question | Answer Additional guidance Mark
Number
(ii) | An explanation linking any two from (2)
AD11

intermolecular forces /
forces between molecules (1)

(intermolecular) forces {weak /
take little energy to break}/
little energy to separate
molecules (1)

boiling point is below room

temperature / has a low boiling
point (1)

if answer relates to the
breaking of any type of bond
first two marking points

cannot be scored (but 3™ could)

allow *attractions’ instead of
‘forces’

Q32.
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Question | Answer Additional guidance Mark
NHumber
(i) calcium + oxygen — calcium oxide | ignore air o (2)
allow reactants on LHS in either
LHS (1) order
RHS (1) allow 2Ca + Q7 — 2Ca0 (2)
incorrect balancing of correct
species max 1 mark
ignore state symbols
allow = for —
Question | Answer Additional guidance Mark
number
(ii) Ca 0 (3)
1.05/40 0.42/16 (1)
0.026 0.026
1 : 1 (1) allows ecf
empirical formula Ca0 (1) formula alone scores max 1 mark
Q33.
Answer Acceptable answers Mark
(a) [sodium carbonate + calcium nitrate - ignore solution / state symbols ignore |(2)
sodium nitrate + calcium carbonate |incorrect attempts at balanced
(2) equation
ignore mixtures of words and formulae
LHS (1)
RHS (1)
(b)(i) [C orange-red (1)
(b)(ii) |A description including two points e moisten splint (2)
from
e put splint into solid
CLEAN
e clean (flame test) wire with e hold splint in (Bunsen) flame
(hydrochloric) acid (1)
ignore : hold over flame use of tongs /
SAMPLE spatula etc for equipment, max 1
e put (wire) into solid (1)
TEST
e hold (wire) in (Bunsen) flame
1)
(c)(i) 140/44 (1) (= 0.909) correct answer (2) (2)
(any fraction) x 100 (1) (= 90.9 / 90.91lgnore 90(%)
91(%))
(c)(ii) |reaction is incomplete / not hot ignore {gas escaping / not all
enough / not heated for long enough / collected / incorrect measurement}
use of impure calcium carbonate (1)
(d) |D have high melting points (1)
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Q34.

Answer Acceptable answers Mark
(a) [sodium carbonate + calcium nitrate — ignore solution / state symbols ignore |(2)
sodium nitrate + calcium carbonate |incorrect attempts at balanced
(2) equation
ignore mixtures of words and formulae
LHS (1)
RHS (1)
(b)(i) [C orange-red (1)
(b)(ii) |A description including two points e moisten splint (2)
from
e put splint into solid
CLEAN
e clean (flame test) wire with e hold splint in (Bunsen) flame
(hydrochloric) acid (1)
ignore : hold over flame use of tongs /
SAMPLE spatula etc for equipment, max 1
e put (wire) into solid (1)
TEST
e hold (wire) in (Bunsen) flame
(1)
(c)(i) [40/44 (1) (= 0.909) correct answer (2) (2)
(any fraction) x 100 (1) (= 90.9 / 90.91lgnore 90(%)
91(%))
(c)(ii) |reaction is incomplete / not hot ignore {gas escaping / not all
enough / not heated for long enough / collected / incorrect measurement}
use of impure calcium carbonate (1)
(d) D have high melting points (1)
Q35.

Question | Answer Additional guidance Mark
number
(i) 12 + (16 x 2) (1) Award full marks for (2)

=44 (1)

correct numerical
answer without
working.
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OR

160 tonnes iron oxide = 112 tonnes iron (1)

640 tonnes iron oxide = 112 x 640 (tonnes) iron (1)
160

= 448 (tonnes) (1)
OR
160 tonnes iron oxide = 112 tonnes iron (1)
4 %160 =>4 x 112 (1)

= 448 (tonnes) (1)

allow 2 marks
for 224 as a
final answer
with or without

working.
allow

640

2e5 (1) (= 4)
4 x 112 = (1)

= 448 (tonnes)
(1)

if no other
marks scored

allow 1 mark for

320 and 224
or

160 and 112
seern

Question | Answer Additional Mark
number guidance
(ii) 320 tonnes iron oxide = 224 tonnes iron (1) award full (3)
marks for
640 tonnes iron oxide 2 224 x 640 (tonnes) iron (1) | correct
320 numerical
answer without
= 448 (tonnes) (1) working.

Q36.
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Question | Answer Additional guidance Mark
number
final answer of 114 (g dm™?) with | allow ECF throughout (3)
or without working (3)
OR 250 (dm?) (1) (= 0.250 (dm?))
28.4 (1) (= 0.1136) 1000
250 28.4 (1) (= 113.6)
0.1136 x 1000 (1) (= 113.6) 0.250
OR
1000 (1) =4
250
4x28.4 (1) (= 113.6)
= 114 (g dm™3) (1) Must have 3sf for MP3
0.114 scores 2
Lose MP1 if rounded incorrectly e.g,
to 0.11 or 0.113 but mark on
Q37.

200 (1)= 0.200 (dm?)
1000

(1) = 46.25 / 46

9.25
0.200
OR

9.25 = (0.04625) (1)
200

0.04625 x 1000 = 46.25 (1)

answer to 2 or more sig fig

Question | Answer Additional guidance Mark
number
46.25 [/ 46 with or without (2)
working scores 2 marks
AO2

Q38.
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Question | Answer Additional guidance Mark
number

final answer of 114 (g dm™) with | allow ECF throughout (3)

or without working (3)

OR 250 (dm?3) (1) (= 0.250 (dm?))

28.4 (1) (= 0.1136) 1000

250 28.4 (1) (= 113.6)

0.1136 x 1000 (1) (= 113.6) 0.250
OR
1000 (1) = 4
250
4 x 28.4 (1) (= 113.6)

=114 (g dm™) (1) Must have 3sf for MP3
0.114 scores 2
Lose MP1 if rounded incorrectly
e.g, to 0.11 or 0.113 but mark
on

Q39.
LLEILTT Answer Additional guidance | Mark
number
250 cm? contains 6.36 g (3)
{1 cm? sclution contains) 6.36 (g) (1) (=0.02544) | 0.02544 EXP

250

(1000 cm?® solution contains) 6.36 x 1000 (g) (1)
250

concentration = 2544 (g dm™)

= 254 (g dm?3) (1)
OR

volume of solution = 250/1000 (1) (=0.250)

(mass) concentration = mass (in g)/

volume (in dm?)
= 6.36x1000g (1)
250

concentration = 25.44 (g dm3)
=254 (gdm3) (1)

25.44 with or without
working (2)

25.4 with or without
working (3)

(answer to 3 sig fig)

other allows:

2.544 1 mark

2.54 2 marks
0.0254 2 marks
2.544 % 10° 1 mark
2.54 % 10° 2 marks
with working:

39.31 0 marks
39.3 1 mark

{answer to 3 sig fig)
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Q40.

Q41.

Q42.

Question | Answer Additional Mark
number guidance
114.78 -111.23 (1) =3.55 allovr full marks | (4)
for correct
50 cm? solution contain = 3.55¢ sodium sulfate(1) | answer vith no
working
1000 cm? solution contains = 3.55 x 1000 ¢ (1)
50
concentration =71gdm3 (1)
Question Answer Additional guidance Mark
number
1.19 and 1.42 (1) allow ECF (3)
119 35.5
AO2
0.01 : 0.04 (1)
snClse, (1)
Question | Answer Additional guidance Mark
number
Al . Cl (3)
0.270/27 : 1.065/35.5 (1) allow ECF
0.01 0.03 (1) EXP
OR 1 : 3 Al : 0.270/27 =0.011(1)
Cl : 1.065/35.5 = 0.03 (1)
empirical formula AICIz (1)
27/0.27 : 35.5/1.065
100 : 33.3 (1)
OrR 3 1
AlzCl (1)

formula alone with no working
scores no marks.



https://stemup.co.uk

Q43.

Q44.

Q45.

Question | Answer Additional guidance Mark
number
MP1 for dividing by atomic mass | A;G with no relevant working (1) ONLY (3)
A : G AG: (0)
35 40 (1)
7 16 For MP2: If they go on to calculate a different ratio in
addition to 0.5:0.25 or 2:1 do not award MP2
MP2 for deriving ratio from MP1
0.5 : 0.25 ecf on step 1:if inverted,
OR 2 16 (0)
2 1 (1) 35 40
= 2 4
MP3 for ratio in MP2 to formula | or 1 2 (1)
empirical formula AzG (1) AG: (1)
allow 1 in empirical formula
allow Li for A and O for G
do not penalise incorrect case in formula
Question | Answer Additional guidance Mark
number
Til2z =0.25and O 8.0 =0.5(1) | working must be shown to gain full | (3)

48 16
simplest ratio 1:2 (1)

empirical formula TiDz (1)

marks
allow TE

Ti48 =4 andO16 =2 (0)
12 8.0

simplest ratio 2:1 (1)

empirical formula Ti20 (1)

allow (1) for formula with numbers

obtained from 1= step with no

simplest ratio
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Question | Answer Additional guidance Mark
number
MP1 for dividing by atomic mass | A;G with no relevant working (1) ONLY (3)
A : G AG: (0)
3.5 40 (1)
7 16
MP2 for deriving ratio from MP1 | For MP2: If they go on to calculate a
0.5 : 0.25 different ratio in addition to 0.5:0.25 or 2:1
OR do not award MP2
2 1 (1)

ecf on step 1: If inverted,

MP3 for ratio in MP2 to formula i ;16 ()

empirical formula A:G (1) 3.5 4.0
= 2 4
or
1 2(1)
AG: (1)
allow 1 in empirical formula
allow Li for A and O for G
do not penalise incorrect case in formula
Q4o0.
Question | Answer Additional guidance | Mark
number
12.475 / 12.48 (g) (4)
Mr Hz0 = 18.0 (1) with or without AD2

then
moles of H20 = 4.5/ 18.0 (= 0.25) (1)

moles Cu504.5H20 = 1/5 x 0.25 (= 0.05)(1)
mass CuS04.5H20 = 0.05 x 249.5

(=12.475 g) (1)

OR

5 HzO : 1 CuS04.5H20 (1)

5x18 : 249.5 (1)

mass CuS04.5Hz0 =249.5/90x 4.5

(=12.475 ¢g) (1)

working scores 4

Allow TE throughout

Answer must be to 2
or more sig figs

Q47.
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Question | Answer Additional guidance Mark
number

2.25/ 2.3 with or without working scores 3 | allow ecf for incorrect formula mass | (3)
allow

MgO = 24 + 16 = 40 (1) 48 q Mg forms 80 g MgO (1)
(could be under the equation)

THEN THEN

1 g Mg forms 40 (1) = 1.67 (g) MgO 1 g Mg forms 80 (1) = 1.67 g MgO

24 48
1.35 g Mg forms 40 x 1.35 (1) MgO
24 1.35 g Mg forms 80 x 1.35 (1) MgO
48
= 2.25 (qg)

OR = 2.25 (g)
OR

Mg 1.35 (1) = 0.05625

24 Mg 1.35 (1) = 0.028125

MgQO 0.05625 x 40 (1) = 2.25 (g) 48
MgO 0.028125 x 80 (1) = 2.25 (q)
Mote 40 x 1.35 = 54 (2) or
80 x 1.35 = 108 (2)

Q48.
Question | Answer Additional Mark
number guidance
114.78 - 111.23 (1) =3.55 allows full marks | (4)

50 cm? solution contain

concentration

1000 cm? solution contains = 3.55 x 1000 g (1)

= 3.55¢ sodium sulfate(1)

50

=71gdm? (1)

for correct
answer with no
working

Q49.
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Question | Answer Additional guidance Mark
number
2.25/ 2.3 with or without working scores 3 | allow ecf for incorrect formula mass (3)
allow
MgO = 24 + 16 =40 (1) 48 g Mg forms 80 g MgQ (1)
(could be under the equation)
THEN THEN
1 g Mg forms 40 (1) = 1.67 (g} MgO 1 g Mg forms 80 (1) = 1.67 g MgO
24 48
1.35 g Mg forms 40 x 1.35 (1) MgO 1.35 g Mg forms 80 x 1.35 (1) MgO
24 48
=2.25(q) = 2.25(g)
OR OR
Mg 1.35 (1) = 0.05625 Mg 1.35 (1) =0.028125
24 43
MgO 0.05625 x40 (1) = 2.25 (qg) MgO 0028125x80(1) =2.25(qg)
MNote 40 x 1.35 = 54 (2) or 80 x 1.35 =
108 (2)
Q50.
Question Answer Additional guidance Mark
num ber
+ calculates relative molecular mass of | Example of calculation
C4HoOH (1)
+ calculates mass of C4HsOH produced Relative molecular mass
(1) of C4HgOH = (4 = 12) +
= final answer = 1.9(kg) (1) (9x1)+164+1=74
Mass of CsHsOH produced
= (74 - 56) x 1.4
Accept 1.85(kg)
Award full marks for use
of moles/correct
numerical answer without
working (3)

Q51.
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Question Answer Additional guidance Mark
number
* Calculates relative molecular Example of calculation:
mass of C4HaOH (1)
= Calculates mass of C4HOH relative molecular mass of
produced (1) CsHoOH = (4 x 12) + (9 x 1) +
« Final answer = 1.9 (kg) (1) 16+1=74
mass of C4HgOH produced =
(74 = 56) x 1.4
Accept 1.85 (kg)
Award full marks for use of
moles/correct numerical
answer without working. (3)
Q52.
Question | Answer Additional Mark
number guidance
66 (g) as final answer with or without working scores 3 |33 scores 2. (3)
+ mol carbohydrate = 135/180 = 0.75 mol (1)
» mol of carbon dioxide = 0.75x 2 = 1.5 mol (1)
+ mass = 1.5 x 44 = 66(g) (1)
OR
+ 180g carbohydrate — 2 x 44g (=88g) carbon
dioxide (1)
+ 135g carbohydrate — 135/180 x 2 x 44g carbon
dioxide (1)
+  =66(g) (1)
Q53.
Question | Answer Mark
number
maoles of sucrose = moles of ethanol (1) (= 26.9 = 0.146) (2)
4 4 x 46
AO2

allow 50 g for 2 marks

4

mass of sucrose = moles of ethanol x 342 (1) (= 26.9 x 342 = 49.999 g)

4 x 46
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Q54.

Q55.

Q56.

Question | Answer Additional guidance Mark
number
2.8g with or without working (2)
scores 2
0.043 x 65 (1) (=2.795)
=2.8¢g(1) allow 1 mark for a different calculation using 65
and 0.043, correctly evaluated, with working,
rounded to 1 decimal place
Question | Answer Additional guidance Mark
number
(i) Mr TiCls = 48.0 + (4 x 35.5) (1) (= ecf (2)
190) AD2
allow two or more sig figs
moles of TiCls = 45000/190 = 236.8
(1)
Question | Answer Additional guidance Mark
number
(ii) (minimum) moles of Mg needed = | allow ecf from (i) for moles of | (1)
236.8x2=473.6 (1) TiCls AO2
500 moles of Mg added > minimum
473.6 moles required
Question | Answer Additional guidance Mark
number

1.8... x 10%* with or without working scores
2

e 3x6.02x10%(1)

o =1.8x10%(1)

allow 18 x 102, 1.81 x 10**, 1.806
x 103

or any other form of correct answer

to 2-4 sig figs

allow 2 x 6.02x 108 =12 10%

(1)

(2)
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Q57.

Q58.

Question | Answer Additional Mark
number guidance

final answer of 1.2(04) x 1022 with or allow ECF (2)

without working (2)

OR

3.94 =0.02 (1)

197

0.02 x 6.02 x 10%* = 1.2(04) x 102 (1) | allow 0.12(04) x 1023
Question Answer Additional guidance Mark
number

1.5 x 10% with or without working | allow 15 x 10%° (3)

scores 3

0.11 (1) (= 0.0025)

44

0.0025 x 6.02 x 107 (1)
= 1.5x10% (1)

OR

44g contains 6.02 x 10% molecules

(1)

0.11g contains 0.11 x 6.02 x 10%
44

molecules (1) (=1.505 x 10°%)

=15 x10% (1)

allow ecf in MP2 and MP3 if using 0.11

and/or 44 and Avogadro constant
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Q59.

Q60.

Q61.

L TEE AT Answer Additional guidance Mark
number
(i) relative formula mass award full marks for correct (2)
=192 + 12 + 28 +16 (1) = 248 numerical answer without
working. EXP
number of moles
= 0.50/248 or 0.002 or 2.0 x 10* | allow 1 mark max for ecf using
or 2.02 x 103 (1) incorrectly calculated value for
relative formula mass
allow any number of siq figs
LLEILTT Answer Additional guidance Mark
number
(ii) number of molecules allow (1)
=2 x6.02 x 102 (1) = 1.2(04) x | 12(.04) x 1073
102 without working GRAD
Question | Answer Additional guidance Mark
number
0.005/ 5 x 10°* mol with or without working | 2 marks for (MUST show working): | (3)
sCores 3 5
0.1
Mr = 63.5 + 32 + 4 x 16 (1) (=159.5)
ecf in all stages
AND EITHER
mass of copper sulfate =
50/1000 x 15.95 (1) (= 0.7975 g)
moles = 0.7975/159.5 (1) (= 0.005 mol)
OR
conc = 15.95/159.5 (1) (=0.1 moldm3)
moles = 50/1000 x 0.1 = (0.005 mol)
Question | Answer Mark
number
number of protons = 52 (1) (2)
number of neutrons = 125 - number of protons (1) (= 73) AO2
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