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These questions belong to
Pearson Edexcel, not to us.

The examination questions, mark schemes and examiner comments in this pack
were written and published by Pearson Edexcel. They are past assessment
materials, reproduced here so that students can revise from them.

What we do not own

STEMUP is not dffiliated with Pearson Edexcel and does not own, and makes no claim to
own, any of the question, mark scheme or examiner report material in this pack.
Pearson Edexcel has not endorsed, approved or been involved in the production of it.
Pearson Edexcel and the qualification titles used here belong to their respective
owners and appear for identification only.

Where to find the originals

Pearson Edexcel publishes its past papers, mark schemes and examiner reports.
Always check the current specification at qualifications.pearson.com before you
revise, because content and wording can change between series.

If you hold the rights to any material in this pack and would like it amended or
removed, contact admin@stemup.co.uk and we will act on it.
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Q3.
()]

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 e ok d
O o 0No *(2)

Dohne g \S wdnen A0 koS (o RO
Needs Ao Gain on hecken ord. Mor
o \ow Bnoethn . MMy crankesa
NouraA (ololant polecue.

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)

Wihen 2. odewas  Shooe  eledions  So They howe £y

ouler —— siheils

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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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.

Q4.
(i)

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 Cﬂmﬂtﬂg
D one CNO ‘(2)

oMk andig \Suvdnen A0 koS (o @@
@ O0AS 4o dan on deckhan ord Ble for
o \o% 3noethn . My clakesa
NouraA Coxlant polecue.

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.

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

(2)

When 2 ;mAwes  Shode  elelhdrg  So ey hewe  Fuda

auler shells

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
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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.

Q5.
(i)

This first question on the paper was generally well answered with candidates referring to the
higher melting point or boiling point of ionic solids.

(i) Titanium(IV) oxide is an ionic solid.
Many ionic solids are soluble in water.

Titanium(IV) oxide is not soluble in water.
Its other physical properties are typical of ionic solids.

Predict one other physical property of titanium(IV} oxide that would be
typical of ionic solids.

(1)

Results Plus: Examiner Comments

he most common correct answer that scored.

U W= o (< .3 5 ETE N T U S (S e VS RN ETS (REETTIEQECTS oY T SE—

Results Plus: Examiner Comments

A common mistake which caused candidates not to score was where they did not read the
question carefully and talked about the structure of ionic solids rather than its properties.

his example gained no marks.

1

STEMUP.CO.UK


https://stemup.co.uk

Results Plus: Examiner Tip

ou should read the question carefully and if you have time at the end, reread through your
answers alongside the question to ensure that your answer answers the question set.

. Boiling. pomt. .....I._.m_e__&hnn*j________p_a_%ﬂ_l: S _

Results Plus: Examiner Comments

In some cases, candidates were not precise with their answers and just stated boiling point or
melting point but did not state whether it was high or low. This therefore did not gain credit.

(ii)

Candidates found deducing the charge of the titanium ion quite difficult with the majority not
scoring on this question.

Q6. No Examiner's Report available for this question
Q7. No Examiner's Report available for this question
Q8. No Examiner's Report available for this question
Q9.

The majority of candidates scored at least one mark in this question with many scoring the two
marks available for giving two characteristic properties of metals.

Where candidates did not score, it was often because they did not understand the meaning of
'‘property'. In some cases candidates simply named two metals.

Candidates often confused strong with hard thinking that they are synonymous.

State two characteristic properties of metals.
(2)

property 1. £ 2%

property 2.

- A - - - - ¥ 55 """—"
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Results Plus: Examiner Comments

A good answer that scored both marks.

State two characteristic properties of metals,

(2)
property Iéﬂf‘alw&ﬁﬂﬂ ............ R e R e et e e

Results Plus: Examiner Comments
his answer scored no marks.

If the candidate had stated high tensile strength a mark could have been awarded.

State two characteristic properties of metals.
(2)

wopery1 . NQVE_DLEONQ YOONAS
properry2.. QUL B/ QLHOMNS. SE( .uuhu._[.ﬁd_.._.. (NQUS. .

iNtrhHUL Ntk e o

Results Plus: Examiner Comments

In others, candidates tried to describe the structure of a metal rather than a property, this
gained no marks.

State two characteristic properties of metals.
{2)

property 1. ...~ e

poperty2____(Hlveaswioen,

Results Plus: Examiner Comments

In some cases candidates simply named two metals, this did not score.
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Q10. No Examiner's Report available for this question

Q11.
(1)

In general, candidates were able to select the correct charges of sub-atomic particles, where full
marks were not scored, it was often because they had reversed the charges on the electron and
the neutron.

Atoms contain electrons, neutrons and protons.

(i) Draw one line to link each particle to its correct relative charge.
(2)

particle relative charge

electron

neutron

Results Plus: Examiner Comments

he correct answer that scored 2 marks.

Q1l12.

Some very well laid out answers were seen, as in the example shown, and some not so clear
answers that were correct. Unfortunately, the working for many with an incorrect answer was
unclear making it difficult or impossible for examiners to award part marks.
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Common errors included the incorrect formula mass - 75.5 (CaCl) or 115.5 (Ca,Cl), and dividing
by 500 (cm?) rather than 0.5 (dm?).

Water
5 (a) A solution is made by dissolving calcium chloride in water.
11.1g of calcium chloride are dissolved in water.
The volume of the solution is made up to 500 cm?.

Calculate the concentration, in mol dm, of calcium chloride, CaCl,, in this
solution.

(relative atomic masses; Cl = 35.5, Ca = 40.0)

Ywo LA

(3)

—
-

:

R00  o.sdwd

N

c:-_._::_S

1}
-
™~

Results Plus: Examiner Comments

he correct answer, 0.2, is on the answer line.

his example is ideally set out.

Q13.

Some very well laid out answers were seen, as in the example shown, and some not so clear
answers that were correct. Unfortunately, the working for many with an incorrect answer was
unclear making it difficult or impossible for examiners to award part marks.

Common errors included the incorrect formula mass - 75.5 (CaCl) or 115.5 (Ca,Cl), and dividing
by 500 (cm?) rather than 0.5 (dm?).
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Water
5 (a) A solution is made by dissolving calcium chloride in water.
11.1g of calcium chloride are dissolved in water.
The volume of the solution is made up to 500 cm?.

Calculate the concentration, in mol dm, of calcium chloride, CaCl,, in this

solution.
(relative atomic masses; Cl = 35,5, Ca = 40,0)
(3)
vWo 28
oot . = owel.
800 o sdwd
\O QL
Meoz (904 65.8X)) 2 ML
Pyl
towe.. =09 7 ©.2
concentration= ... . Q.2 .. . . moldm™

Results Plus: Examiner Comments

he correct answer, 0.2, is on the answer line.

his example is ideally set out.

Q14.

About half the candidates managed to score marks here. A variety of approaches were seen to
answer this question correctly and identify that equation A represented the reaction taking
place. Some worked out the number of moles of iron and copper and showed that since these
amounts were equal, so equation A was the correct one.

Other successful approaches included: starting with 10.00 g iron, they calculated the mass of
copper produced using both equations - the mass obtained from equation A matched the mass
of copper given in the question. Others had a similar approach but started with 11.34 g of
copper and calculated the mass of iron that would be required to produce that mass of copper
by each equation.
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When iron reacts with copper sulfate solution, solid copper is formed.,
Two possible equations for this reaction are

A CuS50,+ Fe - Cu+ FeSO,
B 3CuS0, + 2Fe — 3Cu + Fe,(50,),

It was found that 10.00g of iron powder reacted with excess copper sulfate
solution to produce 11.34g of copper.

Carry out a calculation to decide which equation, A or B, represents the reaction
taking place.
(relative atomic masses: Fe = 56,0, Cu =63.5) Frm,

Kk Pesme  THE TORTNG piey

A do ey leqL@\ws ez % 6552 \\ 2 495 S8R
A L S 5 : = 3. \ZFZ 13

BT R CEEREUR = S, LE 3 SO

@eu.c_{-—.‘a“ A
e 'E:.da Ia!-q e

Results Plus: Examiner Comments

his method was frequently seen. The candidate has calculated the mass of copper formed in

equation A (1% marking point) then linked this to the correct equation (2"* marking point). There
was little explanation however the sign for 'therefore' indicated that the candidate used this
calculation to making their judgement.
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When iron reacts with copper sulfate solution, solid copper is formed.
Twao possible equations for this reaction are

A CusO,+ Fe— Cu+ FeSO,
B 3CuSO, + 2Fe — 3Cu + Fey(S0,),

It was found that 10.00g of iron powder reacted with excess copper sulfate
solution to produce 11.34g of copper.

Carry out a calculation to decide which equation, A or B, represents the reaction

taking place.
(relative atomic masses: Fe = 56.0, Cu = 63.5)

8

1968 (2)

Results Plus: Examiner Comments

he candidate has used an alternative method for this calculation.

For equation B 2 mol Fe gives 3 mol Cu ie 112 (g) Fe gives 190.5 (g) Cu. This was then scaled
down to 10(.00) g of iron to give 17.0 g Cu. Similar treatment for equation A then gave 11.34 g
Cu from 10.00 g Fe. So the candidate has clearly calculated mass of copper formed in both
equations (1% marking point), this was then linked to equation A (2" marking point).

Q15.
(i1)

The marks here were for the formulae of both nitrogen and hydrogen, and for the balancing of
the equation. Many candidates scored both marks with slightly more scoring 0 marks for this
guestion. Only a few candidates wrote an unbalanced equation. A common mistake was the
formula of nitrogen given as 2N in the equation. Candidates do need to know the formulae of the
elements and simple compounds given in the specification.

(i) Ammaonia, NH,, is made by reacting nitrogen with hydrogen.

Write the balanced equation for this reaction.
(2)
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Results Plus: Examiner Comments

Incorrect formula on left hand side (2N) - 0 marks. Balancing was dependent on correct formulae
being used. 0 marks.

(i) Ammonia, NH,, is made by reacting nitrogen with hydrogen.
Write the balanced equation for this reaction.

N, ot H, —7 NH,

(2}

Results Plus: Examiner Comments

1 mark for the correct formulae, but no balancing.
1 mark overall.

Results Plus: Examiner Tip

Practice writing and balancing equations from word equations.

Q1l6.
i

Many candidates did not score here. Candidates that did not get the mark, did so as they
thought that a gas was produced and so the mass decreased. They did not read the question
fully and did not take on board that no gases were produced in the reaction and that a bung was
in the top of the apparatus. There was also evidence of some fundamental misunderstandings
such as the magnesium oxide condensing or water vapour being produced, condensed and
therefore increasing the water level.

‘ IR win Stoy e Soume |

1
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Results Plus: Examiner Comments

Fine, scores one mark.

NoWwd be Hg'r‘iar“ becauusSe scme IS . noKH G gas.

Results Plus: Examiner Comments

he candidate has not read the question and realised that no gas has been made or seen that
there was a bung on top of the conical flask.

Results Plus: Examiner Tip

Check that you read the question fully. When practicals are being discussed ensure that you are
clear as to what the reactants and the products are.

1]

Candidates showed that they could write equations and many scored here. However candidates
that had not learnt the formulae of the common laboratory acids did not score here.

ANO, + HCL—> A, C1+M@HND,

Results Plus: Examiner Comments

Fine, 2 marks awarded.

| 2RO ACL )RgCL N + M, 0 -'

Results Plus: Examiner Comments

Whilst the reactants side of the equation was correct for one mark, this candidate could not
recall the formulae of nitric acid, the only other product in the reaction.

Results Plus: Examiner Tip
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It is important that candidates can recall the formulae of common laboratory compounds used in
the specification such as hydrochloric acid and nitric acid.

Q17.
i

Many candidates did not score here. Candidates that did not get the mark, did so as they
thought that a gas was produced and so the mass decreased. They did not read the question
fully and did not take on board that no gases were produced in the reaction and that a bung was
in the top of the apparatus. There was also evidence of some fundamental misunderstandings
such as the magnesium oxide condensing or water vapour being produced, condensed and
therefore increasing the water level.

IR win Stom e Soume

Results Plus: Examiner Comments

Fine, scores one mark.

Wowd. be. ligher because same (S now a 9as,|

Results Plus: Examiner Comments

he candidate has not read the question and realised that no gas has been made or seen that
there was a bung on top of the conical flask.

Results Plus: Examiner Tip

Check that you read the question fully. When practicals are being discussed ensure that you are
clear as to what the reactants and the products are.

mi

Candidates showed that they could write equations and many scored here. However candidates
that had not learnt the formulae of the common laboratory acids did not score here.

ANO, + HCL - —> A, C1+MGHNO,
B ——_—_—_—_——————_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—__.
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Results Plus: Examiner Comments

Fine, 2 marks awarded.

Results Plus: Examiner Comments

Whilst the reactants side of the equation was correct for one mark, this candidate could not
recall the formulae of nitric acid, the only other product in the reaction.

Results Plus: Examiner Tip

It is important that candidates can recall the formulae of common laboratory compounds used in
the specification such as hydrochloric acid and nitric acid.

Q18.
(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)

RQ\RVE. BomMRC. MASS S e meSs
ol Yo ol s I W eS| ks
YAS Q@mﬁ AN N AN CONS.

Results Plus: Examiner Comments

An all too common answer which did not gain any marks.
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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. -
3

(tq-“wlﬂﬁ*_(fﬂhtf} 197+ 8§33
(19-7180.3) 100
= _|0..8§03

Rerwgrwe  AxOmye mosSy = 10.§

Results Plus: Examiner Comments

A well-presented answer for full marks.

(i) Asample 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)

Bocon-10 = Va7 008

Bucso -0 5 §0.3 %%

.:L'H;i |q1] ‘. .[11 i IH.‘?‘J

L] ¥ §83.3

Results Plus: Examiner Comments

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

Q19.
(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
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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)

R \ARVE. BAOMEC. MOSS 'S e mBeSS
ol Ho oSS W e purle S| Ak
W PRAOS and NRUHENS.

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. -
(19.7x10)+ (0.3 331 ) 197 + 8§33
(19.-7180.3) 100
= _19. 8§03
Rerarwe axomye masi = 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)

bucan 10 = v v

Bocon -0 2§03 %0

e G

143 ¥ §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.

Q20.

A good proportion of candidates were able to correctly calculate the relative formula mass of
butene as 56 to gain both marks.

In some cases, only a final, incorrect answer was given which scores 0. Candidates are strongly
advised to show working, even in a simple calculation, as they may then receive part marks if
they make an error.

Calculate the relative formula mass of butene, CH,.
(relative atomic masses: H=1,C = 12)
us
G OQzx )+ (148) = 4B +8 = 56

(2)

relative formula mass ... 2.8, ..o

Results Plus: Examiner Comments

A good answer that scored both marks.
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Calculate the relative formula mass of butene, CH..

(relative atomic masses:H=1,C=12)
(2)

A xAE rvxso 4y

relative formula mass . l-00' e

Results Plus: Examiner Comments

Sometimes the atomic masses were transposed 8 x 12 + 4 x 1 = 100. With this one error carried
forward a mark of 1 was awarded.

Calculate the relative formula mass of butene, CH,.

(relative atomic masses:H=1,C=12)

(2)

LS VT SR T .S .\ 4 ~ § S

relative formula mass ...(:.Lx..}:’tg R

Results Plus: Examiner Comments

A number of candidates seemed to be unsure of what was expected as they gave the correct
calculation i.e. (4 x 12) and (8 x 1) but then did not do the addition, or wrote answer of C,gHg

Q21.
(b)

The question told the candidates that the compound was ionic so if they mentioned molecular,
intermolecular or covalent in their explanations they did not score any marks. Many identified
"strong bonds" which gained a mark, but then followed this by referring to high temperature
being needed to melt the compound or that the bonds would be hard to break, instead of the
required reference to a lot of energy being required.
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(b) Barium chloride is an ionic compound and has a high melting point.

Explain why bariurn chlaride has a high melting point.
(2}

DA, LN 0A,... Jban. - - \z\q}x ﬁ“-?.!.twtj Pvmt oS NS
T)n.rbmlcf Love aedsl !m:dcthu l;u Sﬁmﬁ ognds.in o ledbces

. Hevuckure. .

Results Plus: Examiner Comments

his was awarded one mark for the mention of strong bonds.

(b} Barium chloride is an lonic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2}

Bowwm _cdovids.. ad..a. lnug’h Mwﬁ poink... st
Ak 4D un et SubHUML,. . (AU L. Mray 1k han.

!’h'mj,#dm ...... dbdih.. paredd o Lo O me
and. . a. J/m ______ et . Shaddiare. oo

Results Plus: Examiner Comments

his was worth two marks for referring to strong bonds and a lot of energy needed to break
them.

(b) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

s an confe. gmnpmuidﬁtﬂdfu:m&

07\8 nl °

Results Plus: Examiner Comments

his is an example of a very good answer giving a full explanation of the high melting point of an
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(c)(i)

It was disappointing to find that there was an almost exactly even split between correct and
incorrect answers.

Some candidates, unfortunately, simply answered "white" and so did not gain the mark because
they did not add precipitate or solid. It appeared that others simply guessed or got confused with
other tests and so there were wide ranging suggestions including yellow precipitate, orange
solid, brown liquid/precipitate.

(¢} Barium chloride solution is used ta test for the presence of sulfate ions in a
solution.
When sulfate ions are present, insoluble barium sulfate is formed.

(I} Describe the appearance of barium sulfate.
(1n

A _ececiogitokH

Results Plus: Examiner Comments

No mention of white so no mark awarded.

(c)(ii)

It is very disappointing to report that only about a quarter of candidates gained any credit here,
especially given that they already had the left hand side of the equation.
Most incorrect answers seemed to include K,Cl,.

(i) Complete the balanced equation for the reaction between barium chloride
and potassium sulfate,
(2]

Bacl, + K50, ... B804 .+ KC)

Results Plus: Examiner Comments

his was worth one mark for correct formulae but it had not been balanced.
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(iiy Complete the balanced equation for the reaction between barium chloride

and potassium sulfate.
(2)

BaCl, + K5O, = ... Ba SOJ_’_"'—RQ_CL;, e

Results Plus: Examiner Comments

Answers like this were the most common of all.

(d)(ii)

There were some very good answers describing how to prepare a sample of lead carbonate with
many scoring full marks.

However others failed to say that the two salt solutions should be mixed/reacted and others
gave an incorrect sequence of steps.

It was quite common for candidates to suggest the use of heat or the addition of another
reagent, usually an acid.

The use of a separating funnel was sometimes given as a method of separation with fractional
distillation also being suggested.

{ii} Lead carbonate is an insoluble salt.
Describe how a pure, dry sample of solid lead carbonate can be obtained from
sodium carbonate solution and lead nitrate solution. .
Sedum cadoaaie. Sdwhion. and \ead nvate Solwk oo 0re el
: '(@exm Teen, yoe. isolwde. datt foawed 8. Giresd Yo
e \end Chibonate . The lead cackonui€
B e washed with Aichied. soler (fo make sure_that no

obor 0. a0 iohed Jond Heen ts deed.

(Total for Question = 10 marks)

Results Plus: Examiner Comments

A response worth all three marks.
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I —

Q22.
(b)

The question told the candidates that the compound was ionic so if they mentioned molecular,
intermolecular or covalent in their explanations they did not score any marks. Many identified
"strong bonds" which gained a mark, but then followed this by referring to high temperature
being needed to melt the compound or that the bonds would be hard to break, instead of the
required reference to a lot of energy being required.

(b) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

Bacuna.. oot has o \f\'”-‘-!,h ﬁ‘v%?.l.tmj feiat... LS. NS,
T)mblclcf Lo hadsl Jmcdct'w.f bu )twn ognds in o ledbea

Results Plus: Examiner Comments

his was awarded one mark for the mention of strong bonds.

(b} Barium chloride is an lonic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2}

Bowwm _chdonils.. ... W Mm% poak... Jhaund.
A D qun ot SubSlunck,. . mww&m

}’h’ﬂﬁg bewels.. dnach.. et o LoV O MRty O oAl
aned. e . JShony. 71 SR Y 07 VY o S,

Results Plus: Examiner Comments

his was worth two marks for referring to strong bonds and a lot of energy needed to break
them.
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(k) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

aa_:tfm\ﬁl Mcmﬁmﬁ"c Jorc z:f a,;&rct&m

;—,qu reQuULred %ﬁm% hf@ﬂifuﬁﬂf mmm

A

Results Plus: Examiner Comments

his is an example of a very good answer giving a full explanation of the high melting point of an
ionic compound.

(c)(i)

It was disappointing to find that there was an almost exactly even split between correct and
incorrect answers.

Some candidates, unfortunately, simply answered "white" and so did not gain the mark because
they did not add precipitate or solid. It appeared that others simply guessed or got confused with
other tests and so there were wide ranging suggestions including yellow precipitate, orange
solid, brown liquid/precipitate.

(c) Barium chloride solution is used ta test for the presence of sulfate ionsin a
solution.
When sulfate ions are present, insoluble barium sulfate is formed.

(i} Describe the appearance of barium sulfate.
(1)

LA ececiogibo.kH

Results Plus: Examiner Comments

No mention of white so no mark awarded.

(c)(ii)

It is very disappointing to report that only about a quarter of candidates gained any credit here,
especially given that they already had the left hand side of the equation.
Most incorrect answers seemed to include K,Cl,.
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{ii} Complete the balanced equation for the reaction between barium chloride
and potassium sulfate,
(2]

BaCl, +K$0,» ... BaS04 + KCI__ .

Results Plus: Examiner Comments

his was worth one mark for correct formulae but it had not been balanced.

(i) Complete the balanced equation for the reaction between barium chloride

and potassium sulfate.
(2)

Bacl, + K50, > ... Qe 5301_’_ LTE Ry cla

Results Plus: Examiner Comments

Answers like this were the most common of all.

(d)(ii)

There were some very good answers describing how to prepare a sample of lead carbonate with
many scoring full marks.

However others failed to say that the two salt solutions should be mixed/reacted and others
gave an incorrect sequence of steps.

It was quite common for candidates to suggest the use of heat or the addition of another
reagent, usually an acid.

The use of a separating funnel was sometimes given as a method of separation with fractional
distillation also being suggested.
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(i) Lead carbonate Is an Insoluble salt.
Describe how a pure, dry sample of solid laad carbonate can be obtained from
sodium carbonate solution and lead nitrate sclution. .
_Sedumn cotodate Seuhion. and ead nrate Solukon. ore e
) WN‘M Teen, e itoinde datt {oed 8 Giresd Yo
e \ead thibonate .  The lkad cackenuté .
Be washed with Aichhed aoier (o make Surﬂft*mﬂo

oo 106 a0 wohed Jond teen Ks deed.

(Total for Question = 10 marks)

Results Plus: Examiner Comments

A response worth all three marks.

Q23.

(a)

As usual, the sight of a calculation threw some candidates into panic mode, and they either
made no attempt or wrote figures all over the place with no indication as to what they were.

Most candidates who made an attempt got 1 mark for showing 18.50 - 18.20 = 0.30 (even
though some came out with wrong answer, due to the fact that they omitted the decimal point).

After that, very few correctly divided by 0.5, with most candidates multiplying the two figures.
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5 (a) A massof magnesium sulfate was taken,

mass of watch glass + magnesium sulfate 185049

18209

mass of watch glass
The solid was dissolved in water to make 500 cm?® solution.,
Calculate the concentration of the magnesium sulfate solutionin g dm,

(1000 cm? = 1 dm?)
(2)

1880 T Mo T 0 B (5mﬁ? ‘E....G..‘:?.clﬁ-f)

concentration =... 0. \Sa _ gdm

Results Plus: Examiner Comments

his answer scored 1 and does have the merit of being clearly set out.
It was the most common error where full marks were not scored.

(b)(i)

Some nice answers were given with pipette and pipette/safety filler (filler was not required).

(b)(ii)

This question was very poorly answered. It was expected that most candidates could describe
the Universal Indicator (or even Litmus) results effectively, but this was not so, and the
examiners were surprised by this. A large proportion gave no indicator or an irrelevant
substance that was not an indicator. Some did give Universal Indicator or Litmus but could not
give correct colours. A fair minority did (try to) give phenolphthalein or methyl orange (and some
leeway was given here with spelling). It is perhaps notable that those using phenolphthalein
were much more likely to get the correct colours.

(c)

There was a lot of confusion in this question, either because the candidates did not grasp at all
the idea of salt preparation, or because they apparently did not read the information provided.
Hence, although candidates were told a soluble salt is formed, they proceeded to describe
precipitate collection, filtering the mixture to collect the residue which was washed and dried.
Others mixed up the correct answer with a titration method. The most common answer was to
react the substances and then evaporate water with no filtration stage. Having said this, there
were some excellent answers scoring 6 marks.
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#(c) Copper sulfate is a soluble salt.
Copper sulfate can be prepared by reacting copper oxide with dilute sulfuric acid.
Copper oxide is an insoluble solid.

Describe how you would prepare some pure, dry crystals of copper sulfate by
reacting excess copper oxide with dilute sulfuric acid.

Hhis._occupes..
ol be [illetey
. erﬁ -C;:?,ﬂ‘b.mmjf

% glu}mn

Results Plus: Examiner Comments

his answer is not fully correct but is clearly set out and the basic principles are understood.

Results Plus: Examiner Tip

-Try to remember how you did these experiments in class (usually, the reaction mixture is
heated)

-Use the information given (copper oxide is insoluble so the excess would be filtered out - this
should be explained in the answer)

-Remember how crystallization occurs - not all of the water is evaporated
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*(c) Copper sulfate is a soluble salt,
Copper sulfate can be prepared by reacting copper oxide with dilute sulfuric acid.
Copper oxide is an insoluble solid.

Describe how you would prepare some pure, dry crystals of copper sulfate by
reacting excess copper oxide with dilute sulfuric acid.

(6)

-add  He  of ute M[,ﬁaw ¢ acid....
—oadk L e fda:ﬁa‘ﬂ J mﬁ%mr
_and. filter cmdy wnd.isolved. .
Loppec..onide..

~3euafamfe ol tre  Jouhon
On. e k:zm.r‘c‘:ﬂ brcocr in. a. &eczé’fr
rsm{w' e Solbion. . Ao countalded.
- Then. ~gou.. Jhawve.. )"“-{‘f 0(// :::%(f/’czsf
OF C@pﬁf owole.

Results Plus: Examiner Comments

A reasonable answer, with the use of a bullet point style being helpful. This might be a useful
answer to ask a class to rewrite to make it even better.

Results Plus: Examiner Tip

he use of bullet points can be helpful in extended writing.

Q24.
(a)

As usual, the sight of a calculation threw some candidates into panic mode, and they either
made no attempt or wrote figures all over the place with no indication as to what they were.

Most candidates who made an attempt got 1 mark for showing 18.50 - 18.20 = 0.30 (even
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though some came out with wrong answer, due to the fact that they omitted the decimal point).

After that, very few correctly divided by 0.5, with most candidates multiplying the two figures.

5 (a) A massof magnesium sulfate was taken.

mass of watch glass + magnesium sulfate 18509

18209

mass of watch glass
The solid was dissolved in water to make 500 cm? solution,
Calculate the concentration of the magnesium sulfate solution ingdm,

(1000 cm? = 1 dm?)
(2]

18,50 7 .20 T 0-Faq (5mﬁ-‘ ;_._o_s_cl@?)
-3
T o, = 0. \5 A

concentration=....0 . \Sa& _ _ gdm™

Results Plus: Examiner Comments

his answer scored 1 and does have the merit of being clearly set out.
It was the most common error where full marks were not scored.

(b)(i)

Some nice answers were given with pipette and pipette/safety filler (filler was not required).

(b)(ii)

This question was very poorly answered. It was expected that most candidates could describe
the Universal Indicator (or even Litmus) results effectively, but this was not so, and the
examiners were surprised by this. A large proportion gave no indicator or an irrelevant
substance that was not an indicator. Some did give Universal Indicator or Litmus but could not
give correct colours. A fair minority did (try to) give phenolphthalein or methyl orange (and some
leeway was given here with spelling). It is perhaps notable that those using phenolphthalein
were much more likely to get the correct colours.

(c)

There was a lot of confusion in this question, either because the candidates did not grasp at all
the idea of salt preparation, or because they apparently did not read the information provided.
Hence, although candidates were told a soluble salt is formed, they proceeded to describe
precipitate collection, filtering the mixture to collect the residue which was washed and dried.
Others mixed up the correct answer with a titration method. The most common answer was to
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react the substances and then evaporate water with no filtration stage. Having said this, there
were some excellent answers scoring 6 marks.

*(c) Copper sulfate is a soluble salt.
Copper sulfate can be prepared by reacting copper axide with dilute sulfuric acid.
Copper oxide is an insoluble solid.

Describe how you would prepare some pure, dry crystals of copper sulfate by
reacting excess copper axide with dilute sulfuric acid.

Results Plus: Examiner Comments

his answer is not fully correct but is clearly set out and the basic principles are understood.

Results Plus: Examiner Tip

-Try to remember how you did these experiments in class (usually, the reaction mixture is
heated)

-Use the information given (copper oxide is insoluble so the excess would be filtered out - this
should be explained in the answer)

-Remember how crystallization occurs - not all of the water is evaporated
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*(c) Copper sulfate is a soluble salt,
Copper sulfate can be prepared by reacting copper oxide with dilute sulfuric acid.
Copper oxide is an insoluble solid.

Describe how you would prepare some pure, dry crystals of copper sulfate by
reacting excess copper oxide with dilute sulfuric acid.

(6)

-add  He  of ute M[,ﬁaw ¢ acid....
— ol e /176 fda:ﬁa‘ﬂ . Fﬁﬁc&»ucﬂ’
_aad. filte. cmdy wndisalued. .
Loppec..onide..

~3€’xuaﬁfﬂaﬁca*f€ ol tre  Jouhon
LOn. o k:zm.r‘c‘:ﬂ btrecr in a. &eczé’fr
rsm{w' e Solbon. . s cogltelded
- Then. ~gou.. Jhawve.. )"“-{‘f 0(// :::%(f/’czsf
OF C@pﬁf owole.

Results Plus: Examiner Comments

A reasonable answer, with the use of a bullet point style being helpful. This might be a useful
answer to ask a class to rewrite to make it even better.

Results Plus: Examiner Tip

he use of bullet points can be helpful in extended writing.

Q25.
(b)
A significant number of candidates were unable to use the information about solubility to work

out the correct state symbols for copper carbonate and sodium nitrate. It was not unusual to see
(g9) given as a state symbol.
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(c)
Many candidates were able to work out the correct formula for copper carbonate. Some

candidates wrote the formula as Cu?* + CO5~ and they did not score a mark as this just shows
the symbols of the two separate ions.

(1}

0

Results Plus: Examiner Comments

his candidate has written the symbols of the ions with a '+' sign in the middle and does not
score a mark.

Results Plus: Examiner Tip

Practise working out formulae of compounds from the symbols of their ions.

Cv (o

LW

Results Plus: Examiner Comments

his is an example of a correct answer, scoring 1 mark.

(d)
It was disappointing to see that many candidates were not familiar with this practical procedure.

Some candidates started by describing how to make the mixture but this was not necessary.
Some candidates started by heating to evaporate the water and did not realise that the other
salt would be left with the lead iodide. Some realised that filtering is necessary to separate a
solid from a solution, but a significant number described the use of a separating funnel instead
of a funnel and filter paper. Many also just mentioned using filter paper without a funnel or used
a funnel without filter paper. It was often unclear about where the lead iodide was after filtering.
Very few candidates described washing the solid in the filter paper to purify it. Many candidates
did not describe a method of drying the solid.
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A yoL L was ko wse . ok op Hw
Mutore . and.  Ben pour b dewn. o
Seperakina  funeel b woeld  Haen  gek
rnd of Bu salk and ke legk wg\xﬂw
Sampe of sold lead  Wdude .

Results Plus: Examiner Comments

Separating funnels were seen quite frequently in answers to this question. This did not score a
mark.

Results Plus: Examiner Tip
Use a separating funnel to separate a mixture of immiscible liquids.

Use a funnel and filter paper to separate a solid from a solution.

Results Plus: Examiner Comments

his is an example of a good answer and it scored 3 marks.

(e)(i)
Some candidates were able to identify potassium ions from the lilac colour of the flame.

Candidates should learn the flame test colours in the specification.
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(e)(ii)

It was disappointing to see that only a small minority of candidates were able to identify chloride
ions in the salt from the description of the test and the result. A few candidates gave the name
of the salt instead of the ion. Many candidates just selected a random element to fill the space,
with the majority of answers being metals. Candidates should carry out the tests for ions in the
specification and learn the tests and results.

[}
ion in salt!ﬂc’.li’f‘ﬂ'-m:‘ . I

AMode

Results Plus: Examiner Comments

his candidate did not score a mark for potassium chloride as the question asked for the identity
of the ion in the salt that produced the white solid. Only the chloride ions react with silver nitrate
to produce a white solid.

ion in sak!chlmd@ ‘

Results Plus: Examiner Comments

his is an example of a correct answer that scored 1 mark.

Results Plus: Examiner Tip

Learn the tests for the ions in the specification.

Q26.

(b)
A significant number of candidates were unable to use the information about solubility to work

out the correct state symbols for copper carbonate and sodium nitrate. It was not unusual to see
(g) given as a state symbol.
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(c)
Many candidates were able to work out the correct formula for copper carbonate. Some

candidates wrote the formula as Cu?* + CO52~ and they did not score a mark as this just shows
the symbols of the two separate ions.

(1}

WO

Results Plus: Examiner Comments

his candidate has written the symbols of the ions with a '+' sign in the middle and does not
score a mark.

Results Plus: Examiner Tip

Practise working out formulae of compounds from the symbols of their ions.

Results Plus: Examiner Comments

his is an example of a correct answer, scoring 1 mark.

(d)
It was disappointing to see that many candidates were not familiar with this practical procedure.

Some candidates started by describing how to make the mixture but this was not necessary.
Some candidates started by heating to evaporate the water and did not realise that the other
salt would be left with the lead iodide. Some realised that filtering is necessary to separate a
solid from a solution, but a significant number described the use of a separating funnel instead
of a funnel and filter paper. Many also just mentioned using filter paper without a funnel or used
a funnel without filter paper. It was often unclear about where the lead iodide was after filtering.
Very few candidates described washing the solid in the filter paper to purify it. Many candidates
did not describe a method of drying the solid.
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A yoL L was ko wse . ok op Hw
Mutore . and.  Ben pour b dewn. o
Seperakina  funeel b woeld  Haen  gek
rnd of Bu salk and ke legk wg\xﬂw
Sampe of sold lead  Wdude .

Results Plus: Examiner Comments

Separating funnels were seen quite frequently in answers to this question. This did not score a
mark.

Results Plus: Examiner Tip
Use a separating funnel to separate a mixture of immiscible liquids.

Use a funnel and filter paper to separate a solid from a solution.

Results Plus: Examiner Comments

his is an example of a good answer and it scored 3 marks.

(e)(i)
Some candidates were able to identify potassium ions from the lilac colour of the flame.

Candidates should learn the flame test colours in the specification.
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(e)(ii)

It was disappointing to see that only a small minority of candidates were able to identify chloride
ions in the salt from the description of the test and the result. A few candidates gave the name
of the salt instead of the ion. Many candidates just selected a random element to fill the space,
with the majority of answers being metals. Candidates should carry out the tests for ions in the
specification and learn the tests and results.

[}
ion in salt I;}.’.Ii’f‘ﬂ'-m:‘ . I

AMode

Results Plus: Examiner Comments

his candidate did not score a mark for potassium chloride as the question asked for the identity
of the ion in the salt that produced the white solid. Only the chloride ions react with silver nitrate
to produce a white solid.

ion insaft X, CHmd&? ........ \

Results Plus: Examiner Comments

his is an example of a correct answer that scored 1 mark.

Results Plus: Examiner Tip

Learn the tests for the ions in the specification.

Q27.
(ii)

The high melting point of sodium chloride was well explained by large numbers of candidates
with many scoring full marks. The majority of incorrect answers were in terms of molecules, or
intermolecular forces. Marks were usually achieved by reference to strong (ionic) bonds and a lot
of energy being needed to break them. However even strong candidates rarely mentioned the
attraction between oppositely charged ions.
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(i) Sodium chloride has a melting point of 801 °C.

Explain why the melting point of sodium chloride is high.
(2)

Sodin. YA 6 o Camonand. wiich (Aa0s o\
By 2nangy (haak) K neded 1D \orel S0 T Wonix

Results Plus: Examiner Comments

A typical way in which both marks were gained.

(ii) Sodium chloride has a melting point of 801 °C.

Explain why the melting point of sodium chloride is high.
(2)

Sﬂoﬂw# CA&-—,',}:FE Z»&Lé’ A Z\.E;?J: m-?e{’z"'—r»}aﬁ {r’)p."n/-
e Jo ik shron an-#):::e. shoadove tiece few

Results Plus: Examiner Comments

Candidate gains one mark for correctly mentioning the strong electrostatic forces of attraction
but like many others did not refer to them being between oppositely charged ions and so did not
gain the second mark.

Strong candidates knew this test and gave a perfect answer. A few lost the first mark for failing
to add nitric acid or adding hydrochloric acid instead. Some added the nitric acid and failed to
mention silver nitrate so also lost out on the precipitate mark. Some candidates attempted an
alternative method of determining if a chloride was present. Of these some gained a mark for
mentioning electrolysis but then took it no further. Surprisingly, many candidates thought you
could test for chloride ions using a flame test.

(iii) Describe how you would test for the presence of chloride ions in a solution of
sodium chloride.
(3)

Clanwe  tresk wenld  Shev  chigride ioas

5. MileC,

Results Plus: Examiner Comments

his sort of answer was surprisingly seen quite often.
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(iil) Describe how you would test for the presence of chloride ions in a solution of
sodium chloride.
(3)
T deat. prr ihnlaide (o8, o fod  devpr ef | dilbate hgmmufin
acid s added 4o the Jodiem chbride Solubion  and i1 gthaken. Then a
Jeanr_d gt dﬁ Jilver  nifrak  folwhe i'f qn-“d- ff: e~ whike

predpik.  of  tilvee chlevide  proMd,  dhlecide. cond aat present .

Results Plus: Examiner Comments

Like quite a few others, this candidate incorrectly used hydrochloric acid (others simply said use
an acid) but was able to score the other marks available.

Q28.
(ii)

The high melting point of sodium chloride was well explained by large numbers of candidates
with many scoring full marks. The majority of incorrect answers were in terms of molecules, or
intermolecular forces. Marks were usually achieved by reference to strong (ionic) bonds and a lot
of energy being needed to break them. However even strong candidates rarely mentioned the
attraction between oppositely charged ions.

(ii) Sodium chloride has a melting point of 801 °C.

Explain why the melting point of sodium chloride is high.
(2)

~Sodumn. TR0 6 QN 1o Comooand. Wi Maans a k.
T 20y (‘haok) 14 Neded 1D QY Hh R0 Uiz

Results Plus: Examiner Comments

A typical way in which both marks were gained.

(ii) Sodium chloride has a melting point of 801 °C.

Explain why the melting point of sodium chloride is high.
(2)

S‘:'GEU"’? C‘é'-ér—ﬂbf’e lu:uf A Z\.iaeﬁ m-?e{’r‘itiﬂﬁ ,")g,"NL
doe Jo. ik shan S B s ol i o
Qe -ﬂ/‘)vnj Bé/?mﬂaﬁ.'c orees ?ﬂ %ﬂ.&lﬁj%
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Results Plus: Examiner Comments

Candidate gains one mark for correctly mentioning the strong electrostatic forces of attraction

but like many others did not refer to them being between oppositely charged ions and so did not
gain the second mark.

Strong candidates knew this test and gave a perfect answer. A few lost the first mark for failing
to add nitric acid or adding hydrochloric acid instead. Some added the nitric acid and failed to
mention silver nitrate so also lost out on the precipitate mark. Some candidates attempted an
alternative method of determining if a chloride was present. Of these some gained a mark for
mentioning electrolysis but then took it no further. Surprisingly, many candidates thought you
could test for chloride ions using a flame test.

(iii) Describe how you would test for the presence of chloride fons in a solution of
sodium chloride.
(3)
Clame . resk wenld  Shev  Chieride ‘oas

PSS 1] L.

Results Plus: Examiner Comments

his sort of answer was surprisingly seen quite often.

(iii) Describe how you would test for the presence of chloride ions in a solution of
sodium chloride.
(3]
Todest. prr daloride (o, A fad _ dops of. dilate hydeodaderic
acid s added . 4o, twe dedivm chbeide Solation. and iy shaken. Then o

fone drogr. o). Jilver  niteak Selwhim (1 added. (¢ s whik

predpiaie. of  2ilved chlovide _hromd,. oheride. tond aat preagand .

Results Plus: Examiner Comments

Like quite a few others, this candidate incorrectly used hydrochloric acid (others simply said use
an acid) but was able to score the other marks available.

Q29.

(i) Overall, this question was well answered, although the majority of answers stated 'same
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number of protons and electrons' rather than just protons. Where candidates were wrong it was
because they stated that isotopes have the same number of protons and neutrons.

(ii) Most candidates who attempted this question scored both marks, although there were a
number of blank responses for this question. Sometimes a mark was lost because the candidate
rounded the correct answer to 28. A few responses looked as though they may be attempting to
carry out empirical formula calculations and scored zero.

Q30. No Examiner's Report available for this question
Q31. No Examiner's Report available for this question
Q32. No Examiner's Report available for this question
Q33.

This question was well answered on the whole, with about two thirds of the responses scoring
the 1 mark available.

Most candidates gave the correct electronic configuration as 2.8.8. A small minority of these

drew a correct electron shell diagram, instead of writing out the electron configuration in figures,
so were credited with the mark.

Q34.

This question was very well done.

Q35.
(i)

Candidates found this question quite difficult with only the best being able to state the mass
number of the carbon atom. Many candidates added all three values to give an answer of 19.


https://stemup.co.uk

A carbon atom contains 6 electrons, 7 neutrons and 6 protons.

(i) State the mass number of this carbon atom.
(1)

Results Plus: Examiner Comments

his example shows a very common incorrect answer.

A carbon atom contains 6 electrons, 7 neutrons and 6 protons.

(i) State the mass number of this carbon atom.
(1

Results Plus: Examiner Comments

his example shows the correct answer that was awarded 1 mark.

(ii)

As with part (i), candidates found giving the electronic configuration of the carbon atom quite
difficult. Many gave the number of electrons rather than the electronic configuration.

(li) Give the electronic configuration of this carbon atom.
(1}

LI

Results Plus: Examiner Comments

Many candidates gave the number of electrons in the carbon atom rather than the electronic
configuration of the atom.

(ii) Give the electronic configuration of this carbon atom.
(1)

1
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Results Plus: Examiner Comments

his example of the correct answer was awarded 1 mark.

Q36.
(i)

Most of the candidates were able to calculate the mass number of this carbon from the
information provided. However, there were many candidates giving answers of 6 and 12,
presumably from the number of protons and the number of protons and electrons respectively.
Other incorrect answers seen were 19 (adding together all three numbers) and 42 (from 6 x 7
for some reason).

(ii)

Many candidates answered this question correctly showing they could write the electronic
configuration for a given element. Most used numbers to show the number of electrons in the
different shells, such as '2, 4,' but a few used a diagram. One examiner reported seeing the
notation involving electron shells identified by letter (K, L etc.). This is not required at this level,
but errors using this notation will be penalised.

(ii) Give the electronic configuration of this carbon atom.

U e S R

Results Plus: Examiner Comments

he candidate totalled the number of subatomic particles in the carbon as 19, and then
attempted to write the electronic configuration based on that number. No mark was given here.

Results Plus: Examiner Tip

Practice writing the electronic configurations for the first 20 elements.
Make use of the periodic table, which will always be available in the examinations, to help with
writing electronic configurations.
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(i} Give the electronic configuration of this carbon atom.

Results Plus: Examiner Comments

An electronic configuration diagram was equally acceptable in the question, but candidates
should know how present electronic configurations in both written and diagrammatic formats.

Q37. No Examiner's Report available for this question
Q38. No Examiner's Report available for this question
Q39. No Examiner's Report available for this question
Q40. No Examiner's Report available for this question
Q41. No Examiner's Report available for this question
Q42. No Examiner's Report available for this question
Q43.

(ii)

Many could give the formula for the molecule of ammonia, where learners did not score, it was
often because they had not used the correct scientific conventions.

{ii) Give the formula for the molecule of ammenia.
(1}

Results Plus: Examiner Comments

In some cases, candidates lost marks as they did not write the formula using the correct
conventions and used lower case rather than upper case letters in their formula or used a
superscript number rather than subscript.
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Results Plus: Examiner Comments

Candidates should be taught to write formula using the correct scientific conventions.

(ii} Give the formula for the molecule of ammonia,
(1)

CNGR

Results Plus: Examiner Comments

Candidates should be taught that numbers in formula should be subscript not superscript. This
response did not score the mark.

(i) Give the formula for the molecule of ammonia,

Results Plus: Examiner Comments

hsi response gained the mark.

(i) Give the formula for the molecule of ammaonia.
(1)

Results Plus: Examiner Comments

In some cases, candidates added a charge to the ammonia, this did not score.

STEMUP.CO.UK


https://stemup.co.uk

Q44.

Most candidates scored a mark for stating that it took a lot of energy to separate the ions/atoms
in the metal structure. Fewer than half gave a correct comment about the structure of metals
with several candidates losing marks for the use of 'covalent' or 'intermolecular forces'. Some
also described the structure and bonding arrangement as for an ionic solid.

Metals have high melting points.

Explain, in terms of their structure and bonding, why metals have high melting points.
(2)

ANVROW ot e g, \Mogtiehae. *QJ Srerg mmwc.
oA S nd ot SO N RRA S5 R AR ANV A S
RS A AN o% ww 0 NI MAerAR. oLy

Results Plus: Examiner Comments

A good answer where idea of strong electrostatic bonds in a lattice structure scored the 2™
marking point and the idea of lots of energy needed to break the strong bonds for the 3™
marking point.

2 marks overall

Results Plus: Examiner Tip

Ensure that the type of bond is matches the question. Here metallic bonding is correct but
covalent or ionic bonding would be incorrect and would lose the mark.

Metals have high melting points.

Explain, in terms of their structure and bonding, why metals have high melting points.
(2)
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Results Plus: Examiner Comments

Intermolecular forces is incorrect and was rejected. The second sentence did not go far enough
to score a mark. This answer scored 0 marks.

Results Plus: Examiner Tip

Intermolecular forces are between molecules. There are no molecules in metals or giant ionic
solids, so it is not correct to use that term when describing the structure of metals or giant ionic

solids.

Q45.

This question proved quite difficult, the better answers clearly described the structure of the two
atoms.Where candidates lost marks, it was often because they gave a generalized description of
what an isotope was, rather than using the data given in the stem to calculate the number of

subatomic particles.

Figure 4 shows the atomic number and mass number of two isotopes of argon.

argon-38 18 38
argon-40 18 40
Figure 4

Describe the structure of an atom of argon-38 and of an atom of argon-40.
(3)
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Results Plus: Examiner Comments
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A correct answer that scored all three marks available.

Figure 4 shows the atomic number and mass number of two isotopes of argon.

18 38

argon-38

argon-40 18 40

Figure 4

Describe the structure of an atom of argon-38 and of an atom of argon-40.
(3)

____.___Rrgu?t%?ms AN RGN ﬁcomqux.faﬂm_ﬁe Ao 8-s.and
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Results Plus: Examiner Comments

Some candidates gave the electronic configuration of the atom rather than the number of
electrons, this was accepted.

Q46.

This open response question proved to be very accessible even for the weakest candidates with
only small number scoring 0 as for many this would feel like familiar territory. Level 2 was
achieved by the highest number of candidates and over a third of the candidates achieved level
3.

In general, the melting points of the allotropes were explained quite well, but sometimes the
conductivity was stated rather than explained.Most managed to justify the melting point of
diamond as being extremely high due to the large number of bonds that needed to be broken,
but some had flawed arguments when writing weak intermolecular forces. Graphene was
frequently read as graphite judging by the number of candidates that wrote about layers sliding
etc, suggesting that they had not read the question properly.

The more able candidates could explain conductivity in terms of delocalised electrons in
graphene and no delocalised electrons in diamond based on the electrons in carbon involved in
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bonding. However, for the fullerene, arguments were a little more shaky here as many were not
certain about the ability of fullerene to conduct electricity.

It was noticed that the weaker candidates tended to wasted time and space referring to either
uses of each allotrope, which were not wanted.

Explain, in terms of their structures and bonding, their relative melting points,
strengths and abilities to conduct electricity.

SO s e Sf..pﬂ LRt U‘f&ltbce m R
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Lf\"l‘ aol<ed . »tmai—wn‘ _________________
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CONom veaning LS Loould
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Results Plus: Examiner Comments

here were some valid points but these were not really linked to make a coherent argument.
However, the answer linked diamond needing the most amount of energy to melt it and break
those bonds with it containing 4 bonds per atom, so giving this some lines of reasoning. Also it
noted that graphene conducts electricity without a real explanation. This was in between a 'good
answer' (Level 3) and a weak answer (Level 1) with just enough to put this into Level 2, but as it
was a weak Level 2, so given 3 marks.

Explain, in terms of their structures and bonding, their relative melting points,
strengths and abilities to conduct electricity.

(6)
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Results Plus: Examiner Comments

his answer contained a series of random facts, some of which were correct. The incorrect

statements need to be ignored when looking at 6-mark questions as here they were not
contradictory. These statements were not related with no lines of reasoning. Overall a weak
answer and was Level 1 - 2 marks.
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Q47. No Examiner's Report available for this question

Q48.

The responses to this question seemed to achieve either full marks or nothing in general.
Candidates who understood what the question was asking explained very clearly about heating
to a constant mass to ensure that the reaction was complete. Others suggested looking for
things that they would not be able to see - for example, carbon dioxide being released or looking
to see if all of the zinc carbonate had gone.

There was also some misunderstanding in the reading of the question for a number of
candidates, in that they interpreted the term 'complete' to mean that the reaction had happened
at all rather than that the reaction had finished.

Q49.
(i)

Candidates could recall the test for hydrogen more easily than the earlier test for carbon dioxide.
However, some did still leave out the method of the test.

Candidates should be taught that in every test, two components are required: what you do and
what you observe for a positive result. Some did not say that they splint had to be lit or that it
was glowing and so gained no credit.

In some cases, candidates simply stated the 'squeaky pop test' this was not sufficient for marks
and did not gain credit.

Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen,

(il Describe the test to show that the gas is hydrogen.
(2)

Results Plus: Examiner Comments

A correct response which gained both marks.
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Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen.

(i) Describe the test to show that the gas is hydrogen.
{2)

Wnen mnere 1o nUarogen, wnen et o
DL QL tneve o uaitlh. el O loud
OOUEQKY  POP. AUE Lo it Ceatting .

LAN LNE  elementd i tne.  our.

Results Plus: Examiner Comments

A fair few stated that a pop would spontaneously be heard, e.g. after taking the bung out the
test tube.

Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen.

(I} Describe the test to show that the gas is hydrogen.
(2)

.......... place . o mnaial g aad w0 mﬁmd Llogt
_______ u&ng e ot Y top +Ct+ prodmed
SN amgen . SINMAOC 3O SO ckt%’ﬂ\cmnm ......... -

Results Plus: Examiner Comments

In some cases, candidates described how to produce the hydrogen, by reacting an acid and a
metal, rather than stating the test for the hydrogen.

(i)

Candidates found this part quite difficult with few scoring the full two marks available.

A common misconception seen was where candidates knew that two electrons were involved in
the transfer but thought that the electrons were gained rather than lost. In these cases, one

mark was awarded for showing an understanding that two electrons were involved.

In other cases, candidates knew that the ion has lost electrons but did not mention how many
and so did not gain the second mark.
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(ii) Nickel is a metal.

Explain how the structure of a nickel atom, Ni, changes when it forms a nickel ion, Ni**,
{2)

_________________ T, NCves.  ateah.. \0Se S Al @eCiroNs . wnen. ...

B 0 VLTS o N X

Results Plus: Examiner Comments

A good answer that scored 2 marks.

(i) Nickel is a metal,

Explain how the structure of a nickel atom, Ni, changes when it forms a nickel ion, Ni*,
(2)

Y ns 2 eleckronS SO W
Jnos o fulouks SNRIY - Ha . e

Results Plus: Examiner Comments

In this example. one mark was awarded for showing an understanding that two electrons were
involved.

(i) Nickel is a metal.

Explain how the structure of a nickel atom, Ni, changes when it forms a nickel ion, Ni™*.
(2)

.TW .5 e burt ﬂ.f...r.'.\. ckel QLKQM.. Q&wa&aw hﬂ JJ-Fd-fM.'L O ckel ot
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Results Plus: Examiner Comments

his candidate knew that the ion has lost electrons but did not mention how many and so gained
just 1 mark.
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Q50.
(1)

Although the overwhelming majority of candidates scored marks for a correctly described test
for hydrogen, a small number wrote about using a lighted splint and hydrogen extinguishing the
flame. A significant minority of candidates lost both marks for using a '‘glowing' splint or
describing the test for carbon dioxide. Many candidates described how to produce the hydrogen
but that wasted candidates' time and answer space.

Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen.

(i) Describe the test to show the gas is hydrogen.

Yauealog @ﬁé Yo pl pa[,Q ______ G o) heng E0deed.
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Results Plus: Examiner Comments
Use of a glowing splint in the test was seen on many occassions. This is not the test for hydrogen

and so did not score. The second marking point was dependent on the first being correct, so
here 'a squeaky pop is heard' did not score. The response scored 0 marks.

Results Plus: Examiner Tip

Wrting 'Squeaky pop test' does not gain any credit. When describing the test for a gas marks are
given for:

(a) how to carry out the test

(b) the positive result of the test
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Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen.

(i) Describe the test to show the gas is hydrogen.
(2)

Unfortunately there was no mention of the splint being lit so the first mark could not be awarded.
Second mark was dependent on the first so no second mark either.

Results Plus: Examiner Tip

Learn the tests for all the following gases : hydrogen, oxygen, chlorine, carbon dioxide and
ammonia

(if)

This was another well-answered question with the greater majority of candidates scoring both
marks, with only a few candidates failing to mention that there were two electrons lost. Just a
few mentioned electrons gained or in some cases electrons being shared.

(i) Nickelis a metal.

Explain how the structure of a nickel atom, Ni, changes when it forms a
nickel ion, Ni**.

Results Plus: Examiner Comments

'Gains' and 'positive' electrons caused the loss of both marks in this answer.
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Results Plus: Examiner Tip

Formation of positive ions involves loss of electrons and electrons have a negative charge.

(i) Nickel is a metal.

Explain how the structure of a nickel atom, Ni, changes when it forms a
nickel ion, Ni*".
(2)

The Nuckel akom _g.am.s clechoms of the
outer shell . Therefore (& Uecomes Nc°°
date to added . elechons..

Results Plus: Examiner Comments

No marks here as electrons are not gained, and no number of electrons is stated.

Q51.

The answers given to this question were quite varied. The more successful candidates started
their answer by stating what would happen to the light bulb when each solution was tested and
then went on to explain the observations. The examiners reported seeing very answers of this
type. Quite a few candidates stated what happened to the light bulb in each case, but did not go
on to account for the observations. A similar number gave the explanation correctly that the
sodium chloride solution does conduct and the sucrose solution does not conduct but did not
include how they knew this (i.e. whether the light bulb was glowing or not).

Common misconceptions included that the sucrose solution conducted, the correct observation
about the bulb with the explanation that sodium chloride was covalent and the sucrose was ionic
as well as the bulb not lighting because the sodium chloride was ionic. A significant number
talked of delocalised electrons here when trying to explain conductivity; very few mentioned the
presence of mobile ions. Some responses didn't refer to the specific solutions and gave a generic
answer e.q. if it conducts the bulb will light, if it doesn't conduct it won't. Occasionally examiners
saw answers of the type 'the sodium chloride lit the bulb brighter than sucrose' - a comparison of
brightness so both were conducting. Some cited sodium chloride conducting electricity as it has
a metal in it.
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Explain what happens when each solution is tested in the circuit shown,
(3)

Tt Seddim Clweride ol e fend e nek
Condoc)s erecktaaiGo, Thin » due ke FLt\a&ng
Qi Aaie . Comeond TTT e Surecse (e \oe Foond

Results Plus: Examiner Comments

his candidate had confused the properties of ionic compounds with those of covalent, molecular
compounds. Nothing was given in terms of observations and so this answer was given 0 marks.

Explain what happens when each solution is tested in the circuit shown.
(3)

wWALA— b Me—TRAwe— 2 S Wwilen T L L twe
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Results Plus: Examiner Comments

he question had asked for what happened when each solution was tested; so mixing the
solutions does not score. Although the answer indicates that the bulb lights, it is not clear which
component would cause the bulb to light up. So this answer could not be awarded any marks.

Explain what happens when each solution is tested in the circuit shown.
(3]

e, Saduon...CNeGde ... cAeated . ey
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Results Plus: Examiner Comments

Here the candidate had just given the observation and had not given an explanation of what
happened. Only one mark could be given here.
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Results Plus: Examiner Tip

Learn the characteristic properties of ionic and molecular, covalent compounds.

Q52.

The answers given to this question were quite varied. The more successful candidates started
their answer by stating what would happen to the light bulb when each solution was tested and
then went on to explain the observations. The examiners reported seeing very answers of this
type. Quite a few candidates stated what happened to the light bulb in each case, but did not go
on to account for the observations. A similar number gave the explanation correctly that the
sodium chloride solution does conduct and the sucrose solution does not conduct but did not
include how they knew this (i.e. whether the light bulb was glowing or not).

Common misconceptions included that the sucrose solution conducted, the correct observation
about the bulb with the explanation that sodium chloride was covalent and the sucrose was ionic
as well as the bulb not lighting because the sodium chloride was ionic. A significant number
talked of delocalised electrons here when trying to explain conductivity; very few mentioned the
presence of mobile ions. Some responses didn't refer to the specific solutions and gave a generic
answer e.q. if it conducts the bulb will light, if it doesn't conduct it won't. Occasionally examiners
saw answers of the type 'the sodium chloride lit the bulb brighter than sucrose' - a comparison of
brightness so both were conducting. Some cited sodium chloride conducting electricity as it has
a metal in it.

Explain what happens when each solution is tested in the circuit shown.
(3)

T Secdidnn. Cverdde Lou ke Fodd (¢ nek
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Results Plus: Examiner Comments

his candidate had confused the properties of ionic compounds with those of covalent, molecular
compounds. Nothing was given in terms of observations and so this answer was given 0 marks.
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Explain what happens when each solution is tested in the circuit shown.
(3)

wABA— M2 S~ wlen T 4 WS
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Results Plus: Examiner Comments

he question had asked for what happened when each solution was tested; so mixing the
solutions does not score. Although the answer indicates that the bulb lights, it is not clear which
component would cause the bulb to light up. So this answer could not be awarded any marks.

Explain what happens when each solution is tested in the circuit shown.
(3]
e, b P DU LT VI ", LT T ¥ I 7 O < - & ) o SO0
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Results Plus: Examiner Comments

Here the candidate had just given the observation and had not given an explanation of what
happened. Only one mark could be given here.

Results Plus: Examiner Tip

Learn the characteristic properties of ionic and molecular, covalent compounds.

Q53. No Examiner's Report available for this question

Q54.

(i)
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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.

(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.

Where an  ctom either loses or

amsS. an  cbem an. le oultd Dhel

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 lon.

(1)

d CONPoenna &hich Har a /G727

Lo/ AG adpg WEZ (g Pc‘?‘/ﬂa‘ and canaoectS
E/EC rr Cri &

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)
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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.
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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.

Q55.
(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,S0O, and Ba,S,03. Also penalised was not giving the 4 as a subscript
as in BaS0O4.

(i)

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'.

(li) Give the meaning of the term lon.

Where  an  clom ef'&.g!r loges or
ambS.  an  cbem an. lHe outd 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 lon.

(1)
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Results Plus: Examiner Comments

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

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

& Ton S whan  d2—omes G . elamouts
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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.

Q56. No Examiner's Report available for this question
Q57. No Examiner's Report available for this question
Q58. No Examiner's Report available for this question
Q59.

It was very pleasing to see so many good responses with nearly half of the candidates reaching
Level 2. The basic structure of the periodic table was generally well known with many correctly
identifying and naming some groups. There was however a lot of confusion evident from weaker
candidates with groups being described as being rows, and the stepped line on the diagram was
sometimes thought to be separating solids and liquids or gases.

Good information about the atomic structure and chemical properties aspects was much less
common than information about parts of the periodic table. The increasing reactivity down group
1 and the inertness of the noble gases were the most frequently mentioned points about
chemical properties. A number of candidates failed to gain much credit as they mainly wrote
about Mendeleev and the history of the periodic table. Only the best candidates described the
elements as being arranged in order of increasing atomic number and the link between the
period number and the number of shells.

STEMUP.CO.UK


https://stemup.co.uk

*(d) Here Is some information about the periodic table,

In the periodic table elements are arranged In rows and columns.
The position of an element in the periodic table depends on its atomic structure.

Elements with similar chemical properties are found in the same parts of the
periodic table,

Identify different parts of the periodic table and explain how the position of
an element in the periodic table is linked to its chemical properties and atomic
structure,

(You are provided with an outline of the periodic table below and you may use
this to help your answer.)
0

K O 5 L s 6
bransition meltals 8-3%

A

(6)
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Results Plus: Examiner Comments

here is a lot of correct information in this answer with reference to different parts of the

periodic table, including on the diagram. Also the link between the position of an element in a
group and its electronic configuration was very well made as was a link to trends in chemical
reactivity. Hence the candidate was awarded a Level 3 and 6 marks.

*(d) Here is some information about the periodic table.

In the periodic table elements are arranged in rows and columns.

The position of an element in the periodic table depends on its atomic structure.
Elements with similar chemical properties are found in the same parts of the
periodic table,

Identify different parts of the periodic table and explain how the position of
an element in the periodic table is linked to its chemical properties and atomic
structure.

(You are provided with an outline of the periodic table below and you may use
this to help your answer.)

(6)
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Results Plus: Examiner Comments

his answer contains references to several parts of the periodic table but in addition only one
other relevant aspect i.e. elements ordered by atomic number. It was worthy of Level 2 and
awarded 4 marks.
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*(d) Here is some information about the periodic table.

In the periodic table elements are arranged in rows and columns.
The position of an element in the periodic table depends on its atomic structure.
Elements with similar chemical properties are found in the same parts of the

periodic table.

Identify different parts of the pericdic table and explain how the position of
an element in the periodic table is linked to its chemical properties and atomic

structure.

(You are provided with an outline of the periodic table below and you may use

this to help your answer.)

(6)
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Results Plus: Examiner Comments

his candidate correctly identified the position of transition metals but unfortunately mixed up

groups and periods. The identification of non-metals as only group 7 is not totally correct.

It was awarded Level 1 and 2 marks.

Q60.

It was very pleasing to see so many good responses with nearly half of the candidates reaching
Level 2. The basic structure of the periodic table was generally well known with many correctly
identifying and naming some groups. There was however a lot of confusion evident from weaker
candidates with groups being described as being rows, and the stepped line on the diagram was
sometimes thought to be separating solids and liquids or gases.

Good information about the atomic structure and chemical properties aspects was much less
common than information about parts of the periodic table. The increasing reactivity down group
1 and the inertness of the noble gases were the most frequently mentioned points about
chemical properties. A number of candidates failed to gain much credit as they mainly wrote
about Mendeleev and the history of the periodic table. Only the best candidates described the
elements as being arranged in order of increasing atomic number and the link between the
period number and the number of shells.
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*(d) Here Is some information about the periodic table,

In the periodic table elements are arranged In rows and columns.
The position of an element in the periodic table depends on its atomic structure.

Elements with similar chemical properties are found in the same parts of the
periodic table,

Identify different parts of the periodic table and explain how the position of
an element in the periodic table is linked to its chemical properties and atomic
structure,

(You are provided with an outline of the periodic table below and you may use
this to help your answer.)
0
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Results Plus: Examiner Comments

here is a lot of correct information in this answer with reference to different parts of the

periodic table, including on the diagram. Also the link between the position of an element in a
group and its electronic configuration was very well made as was a link to trends in chemical
reactivity. Hence the candidate was awarded a Level 3 and 6 marks.

*(d) Here is some information about the periodic table.

In the periodic table elements are arranged in rows and columns.

The position of an element in the periodic table depends on its atomic structure.
Elements with similar chemical properties are found in the same parts of the
periodic table,

Identify different parts of the periodic table and explain how the position of
an element in the periodic table is linked to its chemical properties and atomic
structure.

(You are provided with an outline of the periodic table below and you may use
this to help your answer.)

(6)

%GJ’DMIO A %{ the. flEmetr; table.. conlans.  fue. hafaagngr
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Results Plus: Examiner Comments

his answer contains references to several parts of the periodic table but in addition only one
other relevant aspect i.e. elements ordered by atomic number. It was worthy of Level 2 and
awarded 4 marks.

STEMUP.CO.UK
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*(d) Here is some information about the periodic table.

In the periodic table elements are arranged in rows and columns.
The position of an element in the periodic table depends on its atomic structure.
Elements with similar chemical properties are found in the same parts of the

periodic table.

Identify different parts of the pericdic table and explain how the position of
an element in the periodic table is linked to its chemical properties and atomic

structure.

(You are provided with an outline of the periodic table below and you may use

this to help your answer.)

(6)

Bebwoay VS NNV SR SR X1
pesadie kbl ShewsS .. w3 e toastbey
........................... Mﬁjﬁ‘asamam 0 RV c—
. AR Lﬂﬂm‘a AL ST SO -k S =1 V73
whaat b SRS TP VYSNTEY SN 6.1 32 23 1T

STEMUP.CO.UK


https://stemup.co.uk

Srom O T, e penadic  #ekl  shews
ﬁunqqmuS,ngr t,]sxcpte_

Horn V00 e A m A

ot BB SRS, P e R T BB ... A LG54

TS AL akC M cage e .f"if‘fjﬂ?\EFS‘, .
wbes o aye feend o Brom D 2=

J*%* ...... oJer C:JFOWP LR Thas L alsa. adddws..... ...

Results Plus: Examiner Comments

his candidate correctly identified the position of transition metals but unfortunately mixed up
groups and periods. The identification of non-metals as only group 7 is not totally correct.

It was awarded Level 1 and 2 marks.

Mark Scheme

Q1.

Answer Acceptable answers

Mark

(i) CT

(1)

(ii) €CQandS

(1)

Q2.

Answer Acceptable answers

Mark

(i) CT

(1)
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(i) [cQands (1)
Q3.
Answer Acceptable answers Mark
(i) |A description to include (2)
e electron(s) shared (1) can be shown in a diagram of a
e {pair(s) of / two} (electrons) [covalent bond
(1)
any mention of ions scores zero
(i) |P,Os Reject P205 / P°O° (1)
Q4.
Answer Acceptable answers Mark
(i) |A description to include (2)
e electron(s) shared (1) can be shown in a diagram of a
e {pair(s) of / two} (electrons) |covalent bond
(1)
any mention of ions scores zero
(i)  |P,Os Reject P205 / P°O° (1)

Q5.
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Question | Answer Additional guidance Mark
number
(i) high melting peoint / high boiling ignore conducts (electricity) when in (1)
point / solution
conducts (electricity) when molten
(1) allow does not conduct (electricity) (when
solid)
ignore strong / shiny
allow brittle / hard
(ii) +4 4+ S TitH/ i reject 4- (1)
allow 4 plus
Q6.
Question | Answer Additional guidance Mark
number
(i) Ga:x0z allow Gaz03 / GA203 (1)
reject Ga0?
Question | Answer Mark
number
(ii) B ionic (1)
A giant covalent structures do not conduct electricity at all
C metallic structures conduct when solid
D simple molecular structures do not conduct electricity when molten and
have low melting points
Q7.
Question | Answer Acceptable answers Mark
Number
C low poor (1)

Q8.
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QO.

Q1lo0.

Q11.

Question Answer Acceptable answers Mark
Number
C low poor (1)
Question | Answer Additional guidance Mark
Number
any two of the following (2)

« high melting points (1) AD12

= high boiling points (1)

= malleable (1) allow bendy as alternative

« conduct electricity (1) to malleable

= conduct heat (1)

= high density (1)

= shiny (1)

= ductile (1)

= strong (1)

= sonorous (1)
ignore solid
ignore hard
allow good conductor for 1
mark

Question | Answer Additional guidance Mark
number
malleable/shiny allovs (relatively) unreactive metal (1)
ignore references to cost
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Question | Answer Additional | Mark
Number guidance
(i) particle relative charge do not allow (2)
morethan1 |AO 11
electron L +1 line from
— | any particle
neutron - 0
proton -1
3 correct = 2 marks
1 correct = 1 mark
Question | Answer Mark
Number
(ii) C 1 (1)
1. The only correct answer is C AD11
A is not correct because mass is 1
B is not correct because this is relative mass of electron
D is not correct because mass cannot be negative
Ql2.
Question Answer Acceptable answers Mark
Number
CaClz = 40 + 35.5 + 35.5 (=111) 0.2 scores 3 (3)
(1)
THEN
moles = 11.1 /111 (= 0.1) ecf: 11.1 / Mr
(1)
conc = moles x 1000/500 (=0.2)
(1)
OR
mass conc = 11.1 x 1000/500 (=22.2) ecf: mass conc / 111
(1)
conc = mass conc/111 (=0.2)
(1)
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Q13.

Q14.

Q15.

Question Answer Acceptable answers Mark
Number
CaClz = 40 + 35.5 + 35.5 (=111) 0.2 scores 3 (3)
(1)
THEN
moles = 11.1 /111 (= 0.1) ecf: 11.1 / Mr
(1)
conc = moles x 1000/500 (=0.2)
(1)
OR
mass conc = 11.1 x 1000/500 (=22.2) ecf: mass conc / 111
(1)
conc = mass conc/111 (=0.2)
(1)
Question | Answer Additional guidance Mark
Number
(2)
iron 10.00 = 0.179 / 0.18/ allow max 1 mark for
0.2 and Fe: 56 =5.6 AO 3
56 10.00 2a
copper 11.34 = 0.179 / 0.18/ Cu: 63.5 =5.6 AD 3
0.2 (1) 11.34 so reaction A 2b
63.5

(ratio 1:1) so reaction A (1)

other methods of calculation
include
10.00 g Fe forms 10.00 x 63.5 (1)
g copper
56

=11.34 g
copper
s0 reaction A (1)

second mark dependent on first
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The only correct answer is B

A is not correct because simple molecular, covalent substances do not
have high mpt and bpt

C is not correct because ammonia is a gas at room temperature and
does not conduct

D is not correct because simple molecular, covalent substances do not
have these properties

Question | Answer Mark
Number
B -78 -33  does not conduct (1)
AD 21

Question | Answer Additional guidance Mark
Number
(ii) [Nz + 3H: — 2NH; (2) accept multiples (2)
allow = or = in place of —
ignore state symbols even if AD21
left hand side formulae (1) incorrect
balancing of correct formulae (1) | do not allow N2, n2, etc
Qle.

Answer Acceptable answers Mark

D AgClI(s) (1)

same/no change (1)

HCI + AgNO3 - AgCl + HNO; Ag* + ClI" > AgCl (2)

e reactant formulae (1) max 1 if any incorrect attempt to
balance
e product formulae (1)
reject incorrect use of cases and
non-subscripts
Q1l7.
Answer Acceptable answers Mark
D AgClI(s) (1)

same/no change

HCI + AgNO; —» AgCl + HNO;

Ag* + CI" > AgCl

(2)
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¢ reactant formulae (1)

e product formulae (1)

max 1 if any incorrect attempt to
balance

reject incorrect use of cases and
non-subscripts

Q1s8.
Answer Acceptable answers Mark
(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)
(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)
Q19.
Answer Acceptable answers Mark
(i) An explanation including the following (2)

e M1 {average/mean} mass (of
atoms of an element) (1)

e M2 compared to {1/12 mass

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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carbon-12 (atom)/ (mass of)
carbon-12 (atom) taken as 12}
(1)

(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)

Q20.
Question | Answer Additional guidance Mark
Number
56 with or without working (2) (2)
OR AD 21

(4x12) + (8 x 1) = (1)

=56 (1) allow for ONE mark
correctly evaluated
expression of form:
(4x12)+(¥Yx1) = ..
({x12)+(8x1) = ...
OR

(8x12)+(4x1) =
100

[In each case working
and correctly evaluated
answer required]

Q21.
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Question | Answers Acceptable Answers Mark
Number
(a) A aluminium nitrate (1)
and lead sulfate
Question | Answers Acceptable Answers Mark
Number
(b) An explanation linking | Any reference to
two of the following molecules/molecular/intermolecular/covalent
scores 0 marks overall
strong (forces of / strong bonds
electrostatic) attraction | ignore "between atoms” for this mark
(1) ignore strong lattice / giant structure
positive and negative ions
(between) oppositely reject between bonds
charged ions (1) reject charged atoms for this mark
{high / more} {heat / energy}
requires lot of
heat/energy
{to separate ignore hard to melt/high temperature
ions/overcome needed
forces/break bonds}
(1)
(2)
Question | Answers Acceptable Answers Mark
Number
{c)(i) | white {precipitate white powder
/solid} (1)
Question | Answers Acceptable Answers Mark
Number
(c)(ii) | BasSO, + 2KCl (2) S0.4Ba / CIK
OR
Ignore incorrect use of case, or use of (2)

BaSO, + KCl (1)

superscript or large number 4
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Question | Answers Acceptable Answers Mark
Number
(d)(i) |C K
(1)
Question | Answers Acceptable Answers Mark
Number
{(d)(ii) | A description linking three of the
following
(sequence has to be correct for
full marks)
M1 add/mix/react only sodium add/mix/react the (two)
carbonate (solution) and lead solutions/them
nitrate (solution) (1)
for M1 ignore warm/heat mixture
if any indication of heating to
evaporate anywhere only M1 can
be scored
if any other reagent added eg
acid can score max 2 for question
M2 filter (off precipitate) (1) decant (off the solution)
M3 dep on M2
M3 wash/rinse (solid/residue reject if wash with acid or other
with distilled water) reagent
OR
dry using {filter paper/paper leave to dry / in the sun / on a
towel/in a (warm/drying) oven} radiator / near a window
(1) reject heat/hot oven
(3)

Q22.
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Question | Answers Acceptable Answers Mark
Number
(a) A aluminium nitrate (1)
and lead sulfate
Question | Answers Acceptable Answers Mark
Number
(b) An explanation linking | Any reference to
two of the following molecules/molecular/intermolecular/covalent
scores 0 marks overall
strong (forces of / strong bonds
electrostatic) attraction | ignore "between atoms” for this mark
(1) ignore strong lattice / giant structure
positive and negative ions
(between) oppositely reject between bonds
charged ions (1) reject charged atoms for this mark
{high / more} {heat / energy}
requires lot of
heat/energy
{to separate ignore hard to melt/high temperature
ions/overcome needed
forces/break bonds}
(1)
(2)
Question | Answers Acceptable Answers Mark
Number
{c)(i) | white {precipitate white powder
/solid} (1)
Question | Answers Acceptable Answers Mark
Number
(c)(ii) | BasSO, + 2KCl (2) S0.4Ba / CIK
OR
Ignore incorrect use of case, or use of (2)

BaSO, + KCl (1)

superscript or large number 4
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Question | Answers Acceptable Answers Mark
Number
(d)(i) |C K
(1)
Question | Answers Acceptable Answers Mark
Number
{(d)(ii) | A description linking three of the
following
(sequence has to be correct for
full marks)
M1 add/mix/react only sodium add/mix/react the (two)
carbonate (solution) and lead solutions/them
nitrate (solution) (1)
for M1 ignore warm/heat mixture
if any indication of heating to
evaporate anywhere only M1 can
be scored
if any other reagent added eg
acid can score max 2 for question
M2 filter (off precipitate) (1) decant (off the solution)
M3 dep on M2
M3 wash/rinse (solid/residue reject if wash with acid or other
with distilled water) reagent
OR
dry using {filter paper/paper leave to dry / in the sun / on a
towel/in a (warm/drying) oven} radiator / near a window
(1) reject heat/hot oven
(3)

Q23.
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Question | Answer Acceptable answers Mark
Number
(a) mass of magnesium sulfate
Allow mark if you see 0.3
= 18.50 - 18.20 (1) (= 0.30
(9)) Give 2 if answer is 0.6.
conc = ans to subtraction /0.3
(1)
0.5
(= 0.6 gdm™)
(2)
Question | Answer Acceptable answers Mark
Number
(b)(i) pipette (1)
allow any recognisable spelling.
Question | Answer Acceptable answers Mark
Number
(b)(ii) named indicator (1) if no indicator named/ substance
colour in alkali (1) named is not an indicator then
colour at end point / in acid (1) score 0 for whole part.
for example: Indicator spelling has to be
phenolphthalein (1) recognisable.
pink/ purple (1)
colourless (1) Litmus (paper/ solution) allowed
methyl orange (1) if universal indicator (allow
yellow (1) ‘indicator paper’) and correct
orange/pink (1) colours {allow neutral or acid
colour for colour at end) allow 1 (3)

mark only.
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Question
Number

Indicative Content Mark

QWC [* (c)

A description including some of the following points
Salt formation

Separation

Crystallisation

measure sulfuric acid into a beaker / suitable vessel

stir

heat / warm beaker and sulfuric acid (over a Bunsen flame)
add copper oxide

until solid remains

filter the mixture
to remove excess / unreacted copper oxide

collect filtrate / copper sulfate solution in an evaporating
basin

heat until concentrated / half evaporated

allow to cool and crystallise

pour off remaining solution to leave crystals (6)
dry crystals eg filter paper/ oven/warm place

Level (O

Mo rewardable content

a limited description e.g. add copper oxide to sulfuric acid in a
beaker and mix/stir

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

spelling, punctuation and grammar are used with limited accuracy

a simple description e.g. add copper oxide to sulfuric acid in a
beaker until no more reacts and filter off the unreacted copper
oxide

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

a detailed description e.g. add copper oxide to sulfuric acid, filter,
allow filtrate to crystallise, dry crystals

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

spelling, punctuation and grammar are used with few errors

Q24.

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(a) mass of magnesium sulfate
Allow mark if you see 0.3
= 18.50 - 18.20 (1) (= 0.30
(9)) Give 2 if answer is 0.6.
conc = ans to subtraction /0.3
(1)
0.5
(= 0.6 gdm™)
(2)
Question | Answer Acceptable answers Mark
Number
(b)(i) pipette (1)
allow any recognisable spelling.
Question | Answer Acceptable answers Mark
Number
(b)(ii) named indicator (1) if no indicator named/ substance
colour in alkali (1) named is not an indicator then
colour at end point / in acid (1) score 0 for whole part.
for example: Indicator spelling has to be
phenolphthalein (1) recognisable.
pink/ purple (1)
colourless (1) Litmus (paper/ solution) allowed
methyl orange (1) if universal indicator (allow
yellow (1) ‘indicator paper’) and correct
orange/pink (1) colours {allow neutral or acid
colour for colour at end) allow 1 (3)

mark only.
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Question
Number

Indicative Content Mark

QWC [* (c)

A description including some of the following points
Salt formation

Separation

Crystallisation

measure sulfuric acid into a beaker / suitable vessel

stir

heat / warm beaker and sulfuric acid (over a Bunsen flame)
add copper oxide

until solid remains

filter the mixture
to remove excess / unreacted copper oxide

collect filtrate / copper sulfate solution in an evaporating
basin

heat until concentrated / half evaporated

allow to cool and crystallise

pour off remaining solution to leave crystals (6)
dry crystals eg filter paper/ oven/warm place

Level (O

Mo rewardable content

a limited description e.g. add copper oxide to sulfuric acid in a
beaker and mix/stir

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

spelling, punctuation and grammar are used with limited accuracy

a simple description e.g. add copper oxide to sulfuric acid in a
beaker until no more reacts and filter off the unreacted copper
oxide

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

a detailed description e.g. add copper oxide to sulfuric acid, filter,
allow filtrate to crystallise, dry crystals

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

spelling, punctuation and grammar are used with few errors

Q25.

Question Answer

Mumber

Acceptable answers Mark

(a) C precipitation (1)

Question Answer

Mumber

Acceptable answers Mark

(b) copper carbonate (s) (1)
sodium nitrate (ag)(1) (2)

Question Answer

Mumber

Acceptable answers Mark

(c) CuCOs

Ignore any ‘balancing’ number in

Cu(COz)/Cu**C0Oz* /
(Cu)**(CO3)* / (Cu*h)(CO:®)

front of CuCoO; do not allow superscript 3 ie
Ignore any working to find the cuco?
formula (1)

do not allow Cu(CO)z

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(d) Maximum 2 marks if another
chemical is added to the original
mixture
Maximum 2 marks if heat or
evaporate is used on the original
mixture or the filtrate
First mark
filter/filtration/filtering description or diagram of filtering
(1) ie funnel and filter paper
do not allow sieving/ sifting/
draining /decanting
do not allow separating funnel
Second and third marks
A description including two of
the following
wash/rinse (with distilled water) pour water through solid in filter
(1) paper / clean solid with water
do not allow this mark if washing
is done after drying
any method of drying leave to dry
(1) do not allow just ‘dry’
{lead iodide/the solid/the do not allow other {solids/salts}
precipitate/the insoluble salt} is | left with the lead iodide
{the residue/left on the paper}
(1) (3)
Question Answer Acceptable answers Mark
Number
(e)(i) | potassium /K" K (1)
Question Answer Acceptable answers Mark
Number
(e)(ii) | chloride / CI’ chlorine (ion) / Cl (1)
do not allow Clz
(Total for Question = 9 marks)
Q26.

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(a) C precipitation (1)
Question Answer Acceptable answers Mark
Number
(b) copper carbonate (s) (1)
sodium nitrate (ag)(1) (2)
Question Answer Acceptable answers Mark
Number
(c) CuCOs Cu(COz)/Cu**C0Oz* /
(Cu)**(CO3)* / (Cu®*)(COs™)
Ignore any ‘balancing’ number in
front of CuCoO; do not allow superscript 3 ie
Ignore any working to find the cuco?
formula (1)
do not allow Cu(CO)z
Question | Answer Acceptable answers Mark
Number
(d) Maximum 2 marks if another
chemical is added to the original
mixture
Maximum 2 marks if heat or
evaporate is used on the original
mixture or the filtrate
First mark
filter/filtration/filtering description or diagram of filtering
(1) ie funnel and filter paper
do not allow sieving/ sifting/
draining /decanting
do not allow separating funnel
Second and third marks
A description including two of
the following
wash/rinse (with distilled water) pour water through solid in filter
(1) paper / clean solid with water
do not allow this mark if washing
is done after drying
any method of drying leave to dry
(1) do not allow just “dry’
{lead iodide/the solid/the do not allow other {solids/salts}
precipitate/the insoluble salt} is | left with the lead iodide
{the residue/left on the paper}
(1) (3)
Question Answer Acceptable answers Mark
Number
(e)(i) | potassium / K* K (1)
Question Answer Acceptable answers Mark
Number
(e)(ii) | chloride / CI’ chlorine (ion) / Cl (1)

do not allow Clz

(Total for Question

STEMUP.CO.UK

= 9 marks)
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Q27.

Answer Acceptable answers Mark
(i) B lead chloride (1)
An explanation linking two of Any reference to (2)
molecules/molecular/intermolecul
(ii) e strong (electrostatic) ar/covalent scores 0 marks
forces of attraction
strong (ionic) bonds
e between oppositely
charged ions positive and negative ions reject
charged atoms for this mark
* 50 requires lot of
heat/energy to overcome [ignore hard to melt/high
forces/break bonds temperature needed
(iii) A description including Accept correct formulae (3)
e M1 add (dilute) nitric acid |If use any other acid can score
M2 and M3
e M2 add silver nitrate
(solution)
e M3 forms white ppt/solid |dependent on use of silver nitrate
Alternative method:
Electrolyse (1)
Chlorine formed (1)
Bleaches litmus/pH paper (1)
Ignore smell
Q28.
Answer Acceptable answers Mark
(i) B lead chloride (1)
An explanation linking two of Any reference to (2)
molecules/molecular/intermolecul
(ii) e strong (electrostatic) ar/covalent scores 0 marks

forces of attraction

e between oppositely
charged ions

e so requires lot of
heat/energy to overcome

strong (ionic) bonds

positive and negative ions reject
charged atoms for this mark

ignore hard to melt/high
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forces/break bonds temperature needed
(iii) A description including Accept correct formulae (3)
e M1 add (dilute) nitric acid [If use any other acid can score
M2 and M3
e M2 add silver nitrate
(solution)
e M3 forms white ppt/solid |dependent on use of silver nitrate
Alternative method:
Electrolyse (1)
Chlorine formed (1)
Bleaches litmus/pH paper (1)
Ignore smell
Q29.
Question | Answer Additional guidance Mark
number
(i) (isotopes of same element) have | allow same number of electrons (1)
the same number of protons reject same number of neutrons AO1
Question | Answer Additional guidance Mark
number
(ii) total mass of 100 atoms = correct final answer without (2)
(28 x92) + (29 x 5) + (30 x 3) (1) | Working (2) AO2
(= 2811)
lati . - 2811 (= final answer must contain at least
E‘;ﬂ?}’e(ﬁomm mass = 2811 (= one decimal place
100

Q30.



https://stemup.co.uk

Question Answer

Additional Mark
number guidance
(i) potassium + lead (1) — lead + potassium (1) | ignore (2)
iodide nitrate iodide nitrate formulae
left hand side (1)
richt hand side (1)

Question | Answer Additional guidance Mark
number

(ii) (mass conserved because) the allows same mass / same (1)

numbers are the same/nothing is weight / same amount
lost/nothing is gained
Q31.
Question | Answer Mark
number
It is on left / in group 2 / column 2 (1)
AQ2
Q32.
Question | Answer Additional guidance Mark
number
arranged by order of (relative) atomic mass | assume answer refers to (1)

/ (in Mendeleev's early periodic table) gaps
/ missing elements / fewer elements / noble
gases were not present

Mendeleev's table unless
specifically referred to
modern table so reverse
arguments apply

Q33.
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Question Answer Additional guidance Mark
number
2.8.8 allow 2,8,8 (1)
2/8/8
288
or other separator
allow correct electron shell diagram
Q34.
Question | Answer Additional guidance Mark
number
2.8.8 allow 2,8,8 (1)
2/8/8
288
or other separator
allow correct electron shell diagram
Q35.
Question | Answer Additional guidance Mark
number
(i) 13/thirteen allow s + 7 (1)
Question | Answer Additional guidance Mark
number
(ii) 2.4 allow commas (1)
. allow 2.4.0.
. allow diagram
[ ] (=]
-
L

Q36.
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Question | Answer Additional guidance Mark
number
(i) 13/thirteen allow e + 7 (1)
Question | Answer Additional guidance Mark
number
(ii) 2.4 allow commas (1)
. allow 2.4.0.
. allow diagram
L ] [
L
L
Q37.
Question Answer Mark
number
(i) halogens (1)
AOD1
Question | Answer Additional guidance Mark
number
(ii) astatine allow At/ Atz (1)
AO1
Question Answer Mark
number
(iii) C bromine (1)
A and B are not correct as they are gases at room AO1
temperature and pressure
D is not correct as iodine is a solid at room temperature and
pressure
Question | Answer Mark
number
(iv) | D iodine (1)
A is not correct as fluorine is pale yellow at room temperature | AO1
and pressure
B is not correct as chlorine is green at room temperature and
pressure
C is not correct as bromine is red-brown liquid at room
temperature and pressure
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Q38.

Q39.

Q40.

Question | Answer Mark
number
(i) malleable / malleability (1)
AO2
Question | Answer Additional guidance Mark
number
(ii) | does not corrode/ insoluble/ ignore references to appearance (1)
unreactive/ inert / non-toxic / hard AO2
Question | Answer Additional guidance Mark
number
(i) sodium + hydrochloric acid (1) — allow reactants either way round (2)
sodium chloride + hydrogen (1) allow products either way round
reject “sodium chlorine’
allow
Na + HCl— NaCl + Ha (1)
2Na + 2HCl — 2NaCl + Ha (2)
Question | Answer Mark
number
(ii) B flammable (1)
A corrosive has a different hazard symbal
C oxidising has a different hazard symbol
D toxic has a different hazard symbol
Question | Answer Additional guidance Mark
number
(iii) allow dots or crosses or mixture | (1)
allow other suitable symbols
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Question | Answer Additional guidance Mark
number
(i) {lamp)} does not light up / unlit / ignore turn off / no reaction (1)
‘nothing’
Question | Answer Additional guidance Mark
number
(ii) {lamp) lights up / glows / works ignore becomes brighter / (1)
dimmer
Q41.
Question | Answer Additional guidance Mark
number
(i) alloys stronger / pure metals weaker / ignore harder (1)
alloys more corrosion resistant ignore ‘more desirable
properties’
Question | Answer Additional guidance Mark
number
(ii) 0.40 x 30 (1) (= 12) (2)
A2 (1) (= 0.12)(q) 0.12 (g) without working (2)
100
Q42.
Question | Answer Mark
number
had yet to be discovered / unknown / did not know about | (1)
them
AO1

Q43.
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Question | Answer Mark
Number
(i) | Aelectrons (1)
1. The only correct answer is A AD11
B is factually incorrect
C is factually incorrect
D is factually incorrect
Question | Answer Additional guidance Mark
Number
(ii) NH: do not allow NH?* / nhz / | (1)
NH3 etc AD 3 2b
allow HsN
Q44.
Question | Answer Additional guidance Mark
Number
An explanation linking two of the (2)
following points
AD11

{metal ions / cations}
surrounded by (delocalised)
electrons (1)

strong {forces of attraction /
bonding} (between (delocalised)
electrons and {metal ions /
cations}) (1)

needs lots of energy to {separate
the particles / break bonds /
break forces of attraction} (1)

ignore metal nuclei

allow electrostatic bonds /
metallic bonds

ignore separating electrons

any mention of intermolecular

forces / covalent bonding /
molecules / ionic bonding /
atoms — max 1 mark

marking points independent

Q45.
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+ both have 18 protons (in the
nucleus)

(1)

« argon-38 has 20 neutrons AND
argon-40 has 22 neutrons (in the
nucleus) (1)

allow argon 40
has two more
neutrons than
argon 38 / ORA

ignore generic
definition of an
isotope

Question | Answer Additional Mark
Number guidance
A description to include (3)
+ both have 18 electrons/2.8.8 (in AO 3 1a
shells forbits) (1) AO 3 1b

Q46.
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Question | Indicative content Mark
Number
* Answers will be credited according to candidate’s deployment of (6)

knowledge and understanding of the material in relation to the

qualities and skills outlines in the generic mark scheme. AO11

The indicative content below is not prescriptive and candidates

are not required to include all the material which is indicated as

relevant. Additional content included in the response must be

scientific and relevant.

« in all structures the carbon atoms bonded by single covalent
bonds

« shared pair of electrons

« strong bonds

« in diamond each carbon atom joined to four others
diamond has a giant covalent {structure/lattice}

« graphene has a giant covalent {structure/lattice’}

« fullerene has a molecular structure

« in graphene and fullerene each carbon atom joined to three others

« in diamond and graphene many bonds need to be broken to
melt

« need lots of energy

« therefore very high melting / sublimation points

= in fullerene weak forces between molecules

= less energy needed to separate molecules

« fullerene has the lowest melting / sublimation point

« because diamond and graphene have lots of strong covalent
bonds so both are very strong materials

» because weak forces between fullerene molecules so its
strength is very low

» in diamond there are no free electrons

» 50 diamond does not conduct

« in graphene and fullerene each carbon atom has one free
electron

» hence delocalised electrons

« graphene conducts electricity

« fullerene only conducts electricity across the surface of the
maolecule

+ no/flittle movement of electrons between molecules

+ so fullerene is poor conductor of electricity (/ semi conductor)

Level | Mark Descriptor
0 No rewardable material.

Level 1 | 1-2 = Demonstrates elements of chemical understanding, some of which
is inaccurate. Understanding of scientific ideas, enquiry, techniques
and procedures lacks detail. (AO1)

» Presents an explanation with some structure and coherence. (AO1)

Level 2 | 3-4 « Demonstrates chemical understanding, which is mostly relevant
but may include some inaccuracies. Understanding of scientific
ideas, enquiry, techniques and procedures is not fully detailed and
fully devolved. (AO1)

= Presents an explanation that has a structure which is mostly clear,
coherent and logical. (AO1)

Level 3 | 5-6 « Demonstrates accurate and relevant chemical understanding
throughout. Understanding of the scientific ideas, enquiry,
techniques and procedures is detailed and fully devolved. (AO1)

* Presents an explanation that has a well-developed structure which
is clear, coherent and logical. (AO1)



https://stemup.co.uk

Q47.

Q48.

Q49.

Question | Answer Mark
number

particle A proton

particle B neutron

particle C electron

all three correct 2 marks

one or two correct 1 mark

(2)

Question | Answer Additional guidance Mark
number
e heat remaining solid/ heat it | allow heat to a constant mass (3) | (3)
for longer / heat it again (1) AO3

and determine mass (1)
repeat until mass after
heating stays the same (1)

allow

remove sample (1)
add acid (1)
no fizz (1)
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Question | Answer Additional guidance Mark
Number
(i) A description including (2)
« apply lighted splint (1) allow flame / ignite gas/ |AD 11
fire
ignore ‘squeaky pop test’ /
=+ (squeaky) pop (1) glowing splint
second mark is dependent
on first
Question | Answer Additional guidance Mark
Number
(ii) An explanation linking (2)
» loss of electron(s) (1) allow gains two electrons |AO 11
for 1 mark
+ two electrons (1)
zero marks overall if
sharing of electrons / gain
or loss of protons /
positive electrons
marks can be awarded for
suitably drawn diagram /
half equation
Q50.
Question | Answer Additional guidance Mark
Number
(i) A description including (2)
« apply lighted splint (1) allow flame / ignite gas / fire AD22

» (squeaky) pop (1)

ignore ‘squeaky pop test’ /
glowing splint

second mark is dependent on
first
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Question | Answer Mark
Number
(ii) | An explanation linking (2)
loss of electron(s) (1) allow gains two electrons for 1 AD11
mark
two electrons (1)
zero marks overall if sharing of
electrons / gain or loss of
protons / positive electrons
marks can be awarded for
suitably drawn diagram / half
equation
Q51.
Answer Acceptable answers |Mark
An explanation to include three from (3)
e {sodium chloride / ionic ignore references to
compound} - bulb lights / electrolytic processes
{sucrose / covalent
compound} - bulb does not circuit will work (in
light up (1) place of bulb lights) /
ORA
e sodium chloride (solution)
{conducts / ions present} (1)
e sucrose (solution) {does not
conduct / no ions present (1)
Q52.
Answer Acceptable answers [Mark
An explanation to include three from (3)

e {sodium chloride / ionic
compound} - bulb lights /
{sucrose / covalent
compound} - bulb does not
light up (1)

¢ sodium chloride (solution)

ignore references to
electrolytic processes

circuit will work (in
place of bulb lights) /
ORA
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{conducts / ions present} (1)

e sucrose (solution) {does not
conduct / no ions present (1)

Q53.
Question | Answer Mark
Number
B 2.8.8.2 (1)
(1)
Q54.
Answer Acceptable answers Mark
(i) [BaSO, SO,Ba (1)
ignore charges unless incorrect
(ii) [charged particle charged atom / {particle/atom(s)} (1)
that has gained or lost electrons
ignore any stated charges
Q55.
Answer Acceptable answers Mark
(i) [BaSO, SO,Ba (1)
ignore charges unless incorrect
(ii) |charged particle charged atom / {particle/atom(s)} (1)

that has gained or lost electrons

ignore any stated charges

Q56.
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Question | Answer Additional guidance Mark
Humber
(i) o oroup 5 (1)
s period 2 (1)
(2)
Question Answer Additional guidance Mark
Humber
(i1) reversible (reaction) allovs (reaction that may
reach) equilibrium
(1)
Q57.
Question | Answer Mark
number
(i) (formula showing) simplest ratio of atoms (of each element in
a substance) (1)
Question | Answer Additional guidance Mark
number
(ii) no. S atoms : no. F atoms
= 4.8 (0.15) : 17.1 (0.9) (1)
32 19
=0.15(1) : 0.9 (6)(1)
0.15 0.15
correct formula with no
empirical formula SFe (1) wrorking scores 1
(3)
Q58.
Question | Answer Mark
number
(i) (formula showing) simplest ratio of atoms (of each element in

a substance)

(1)
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Question | Answer Additional guidance Mark
number
(i1) no. 5 atoms : no. F atoms
=4.8 (0.13) : 17.1 (0.9) (1)
32 19
=0.15 0.9 (6) (1)
0.15 0.15
correct formula vrith no
empirical formula SFg (1) working scores 1
(3)
Q59.
Question Indicative Content Mark
Number
QWC | * | A description and explanation including some of the following points | (6)

CREDIT CAN BE GIVEN FOR LABELS/ANNOTATIONS ON
DIAGRAM

Parts of the periodic table

periods

(periods) are (horizontal) rows

groups

(groups) are (vertical) columns

group 1 are alkali metals

group 7 are halogens

group 0 are noble gases

transition elements in the middle of the table
metals on the left (and centre)

non-metals on the right

Position of element/Atomic structure

elements arranged in order of increasing atomic
number/number of protons

group number is equal to number of electrons in outer shell
period number is equal to the number of shells

Position of element/Chemical properties

elements in same group have similar chemical properties

eg elements in group 1 become more reactive with increasing
atomic number/down group

eg elements in group 7 become less reactive with increasing
atomic number /down group
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Level

0 Mo rewardable content

a limited description e.g. correctly identifies one part of the periodic
table OR states one aspect of positioning/atomic structure OR one
aspect of positioning/chemical property of elements

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

spelling, punctuation and grammar are used with limited accuracy

a simple description e.g. identifies some/several parts of the periodic
table OR identifies one part of the periodic table and attempts to link
the position of an element(s) to either atomic structure or chemical
properties

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

a detailed description e.g. identifies some/several parts of the
periodic table AND attempts to link the position of an element(s) to
at least two aspects of atomic structure and/or chemical properties
relate atomic structure to at least two aspects of positioning and/or
chemical properties of the elements

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

spelling, punctuation and grammar are used with few errors

Q60.

Question
Number

Indicative Content

Mark

QWC

&

A description and explanation including some of the following points

CREDIT CAN BE GIVEN FOR LABELS/ANNOTATIONS ON
DIAGRAM

Parts of the periodic table

= periods
+ (periods) are (horizontal) rows
= groups

(groups) are (vertical) columns

group 1 are alkali metals

group 7 are halogens

group 0 are noble gases

transition elements in the middle of the table
metals on the left (and centre)

non-metals on the right

Position of element/Atomic structure
« elements arranged in order of increasing atomic
number/number of protons
group number is equal to number of electrons in outer shell
period number is equal to the number of shells

Position of element/Chemical properties
« elements in same group have similar chemical properties
« &g elements in group 1 become more reactive with increasing
atomic number/down group
+« eg elements in group 7 become less reactive with increasing
atomic number /down group

(6)
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Level

No rewardable content

a limited description e.g. correctly identifies one part of the periodic
table OR states one aspect of positioning/atomic structure OR one
aspect of positioning/chemical property of elements

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

spelling, punctuation and grammar are used with limited accuracy

a simple description e.g. identifies some/several parts of the periodic
table OR identifies one part of the periodic table and attempts to link
the position of an element(s) to either atomic structure or chemical
properties

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

a detailed description e.g. identifies some/several parts of the
periodic table AND attempts to link the position of an element(s) to
at least two aspects of atomic structure and/or chemical properties
relate atomic structure to at least two aspects of positioning and/or
chemical properties of the elements

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

spelling, punctuation and grammar are used with few errors



https://stemup.co.uk

	Mark Scheme and Examiner Comments

