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Q1.

Approximately a third of responses scored both marks here, with many of the remaining answers
scoring one mark. The most common mistake was not to realise that the information given was
about an ion rather than an atom, and so candidates completed the calculation assuming that
the element contained 54 protons. A few candidates realised that they had been given
information about an ion, but then added two protons to the electron number rather than
subtracting it.

Q2.

Most candidates knew how to carry out this calculation, although a few did struggle with its
execution. Most obtained the first mark for the formula mass of POCIs;, although one candidate
just added together the relative atomic masses not taking into account the number of Cl atoms.
For some reason a couple of candidates erroneously worked out the percentage of phosphorus
and so missed the second mark. The main reason for candidates not getting the second mark
was for using an incorrect number of chlorine atoms when working the percentage.

Q3. No Examiner's Report available for this question

Q4.

In general, candidates performed well in this question with the majority being able to score the
full 4 marks available for calculating the relative atomic mass of lithium in the sample. Some
candidates did not, however, show this understanding of how to use the data given with different
methods of divisions and subtractions seen, resulting in an incorrect answer. They could still,
however, access mark point 4 for their answer given to 2 decimal places.
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Lithium has two naturally occurring isotopes, lithium-6 and lithium-7.

A sample of lithium contains
7.59% of lithium-6
92.41% of lithium-7.

Calculate the relative atomic mass of lithium in this sample.
Give your answer to two decimal places.

You must show your working.
(4)

N l i

seadg

relative atomic mass of lithium = qulilf .

Results Plus: Examiner Comments

In some cases, candidates lost a mark as they did not give their answer to 2 decimal places.

Fosian (‘!.HLFH} -+ t(',.r. )
mlHﬂ!m.

I)- + _mz.ﬂ:-:?)

ele) -
F3:Sa —+ 6687 =& Q24

relative atomic mass of lithium= &' A2,

Results Plus: Examiner Comments

A well laid out answer with the correct answer to 2 decimal places on the answer line to gain full
marks.
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Q5.

This question was well answered with a large proportion of candidates scoring the full three
marks available. Of those that did lose marks it was often because they had made an error
during the multiplication step, in some cases candidates tried to combine steps two and three
and then confused themselves and repeated the division again.

Q6.

For the first part of the question, part (i), was well answered with the majority scoring the 2
marks available.

Candidates clearly understood how to use the relative atomic masses of calcium, carbon and
oxygen to correctly deduce the relative formula mass of CaCOs; to be 100.

A common error which often led to 1 mark only, often arose when failing to multiply the relative
atomic mass of oxygen by three, namely arriving at a value of 68.

The second part of the question, part (ii), was very poorly answered with a significant majority of
responses not scoring either of the 2 marks available.

Very few candidates clearly understood how to calculate the atom economy.

A common answer was 56, which generally did not score since no working was provided. The
most commonly seen incorrect answer was 100 - indicating that a surprising number of
candidates seemed to think both products were useful and so had an atom economy of 100%.
With the relative formula mass of calcium carbonate being 100 (as calculated in part (i)), the
need to both divide by 100 and then multiply by 100 in the same calculation may be a factor
that proved most challenging to candidates.
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(i) Calculate the relative formula mass of calcium carbonate, CaCO,.
(relative atomic masses; C= 12,0 = 16, Ca = 40)

(2)

N Yo ¥ I e B A A2 ) S,
Lo £+ Lg ~— 100

relative formula mass = .. l,;‘:?@ .........................
(i) Calculate the atom economy for the formation of calcium oxide in this reaction.
CaC0; — Ca0 + CO,
You must show your working.
(relative atomic masses: C= 12, 0 = 16, Ca = 40;

relative formula mass: calcium oxide = 56)
(2)

OO 100 P Lpv 6+t

atomeconomy=_ N\ 2O %

Results Plus: Examiner Comments
his response scored 2 marks for part (i).

he relative formula mass for calcium carbonate has been correctly calculated by adding

together the relative atomic mass values for all the atoms in its formula.

he response for part (ii) was not credit worthy.

he candidate has not calculated the atom economy but has simply added together all the
relative atomic masses for the atoms in the two products in the equation given in the question.
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(il Calculate the relative formula mass of calcium carbonate, CaCQ,.
(relative atomic masses: C = 12, 0 = 16, Ca = 40)

(2)

relative formula mass = [OO —
(i) Calculate the atom economy for the formation of calcium oxide in this reaction.
CaC0D; —» Ca0 + €O,
You must show your working.

{relative atomic masses: C = 12,0 = 16, Ca = 40;
relative formula mass: calcium oxide = 56)

CION 56 o
C&CQ:,X 0  poxto =

atom economy = T~ S

Results Plus: Examiner Comments
his response scored both marks for both parts (i) and (ii).

Although, no working has been shown in part (i), it is the correct value and is credited with the 2
marks.

With part (ii) the correct calculation for the atom economy has been shown, namely (56/100) x
100 =56.

Note that had 56 alone been given, i.e. without working, this would have not been credit worthy.

Results Plus: Examiner Tip

It is sensible with all calculations to show all working. Often where there has been a simple
arithmetical error in a candidate's method, examiners are able to award marks in a calculation
by error carried forward.

STEMUP.CO.UK


https://stemup.co.uk

Q7.

In part (i), candidates, in the vast majority of cases, understood how to use the relative atomic
masses of calcium, carbon and oxygen to correctly deduce the relative formula mass of CaCO; to
be 100, although arithmetical errors sometimes cost candidates the second mark, or failing to
multiply the Ar of oxygen by 3.

In part (ii), however strange it might have seemed dividing by 100 and multiplying by 100 in the
same calculation, few candidates were fazed by this and many gave the correct answer. It was
noted that most correctly followed instruction that they must show working. A surprising number
seemed to think both products were useful and so had an atom economy of 100%.

() Calculate the relative formula mass of calcium carbonate, CaCO,,
(relative atomic masses: C= 12, O = 16, Ca = 40)
(2)

o v 40 4+ (lex3IDN=VN0O

relative formula mass = A 0. .o
(i) Calculate the atom economy for the formation of calcium oxide in this reaction.
CaCO, — Ca0 + CO,
You must show your working.
(relative atomic masses: C =12, 0 = 16, Ca = 40;
relative formula mass: calcium oxide = 56)

(2)
M desiced Ot e

LN el oyt N r (¥ Qe 2Y
%6 .6.56 xi100= 856

o0
atom economy = ... 8. ©....ccoooiiioaan Yo

Results Plus: Examiner Comments

his is an example of a clearly set out correct answer.
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Q8.
Few candidates appreciated that in one formula unit of C;,H,,0;; there was 45 atoms. Missing
this out in the calculation led to calculating the number of C;,H,,0;; molecules and a mark of 1.

Unfortunately, there were several candidates who did not know where to start on this
calculation.

Q9.
(i)

This question was very well answered on the whole with most candidtes scoring the 2 marks
available.

The majority of candidates clearly subtracted the numbers of carbon atoms and hydrogen atoms
in butene from those in decane, to arrive at the correct answers, 6 and 14 respectively.

(ii)

This question was very poorly answered on the whole, with only a fifth of responses scoring the 1
mark available.

The majority of responses were often left blank.

It is evident that extremely few candidates understood how the law of conservation of mass
applies to a chemical reaction.

Q10.

This question was very poorly answered on the whole, with only a fifth of responses scoring
typically 2 out of the 3 marks available.

Many responses scored 2 marks only, for 0.75, since many failed to convert dm? into cm® - many
simply not recognising that there are 1000 cm?in 1 dm?.

Many responses were left blank or in many cases candidates failed to score since they simply
combined all sorts of number combinations, e.g. multiplying the numbers given in the question,
namely 9.0 x 12.0 (= 108) was a very commonly seen response.
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The concentration of a calcium chloride solution is 12gdm™.
Calculate the volume of this solution, in cm’, that contains 9.0 of calcium chloride.

You must show your working.

(3)
- | ZEemCY—

volume of solution = 3. X5 T5m?

Results Plus: Examiner Comments

his response was awarded 2 marks.

he correct formula for calculating the volume has been given. In the first stage, the
concentration has been incorrectly multiplied by 1000 (rather than divided by 1000). However,

by error carried forward, the mass has been divided by this concentration and evaluated.

volume of solution = lg%’b . m

Results Plus: Examiner Comments

his response was awarded 1 mark.

he fraction is incorrectly inverted. However, the mark was given for the 'conversion' of the
units, i.e. effectively multiplying the (incorrect) fraction by 1000.
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Q11.

The majority of candidates were able to score 1 mark for being able to calculate the total mass
of the mixture after the two solutions were mixed together. Where candidates lost marks, it was
because they multiplied or subtracted the two numbers rather than adding them.

Calculate the total mass of the mixture after the precipitate has formed when

these two solutions are mixed together.
(1)

lo- 32 X5a1=51-¢3F

Results Plus: Examiner Comments

In some cases candidates lost marks as they multiplied rather than divided the two numbers
given.

Calculate the total mass of the mixture after the precipitate has formed when
these two solutions are mixed together,

(1)

[O- 3L
+ 512

Tk

Results Plus: Examiner Comments

he correct answer that scored the mark.
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Q12.
Generally very well answered with most candidates able to score all 3 marks available.

This was a well-performed calculation. It would seem that many candidates are well-drilled in
evaluating an empirical formula, with working clearly set out in most of the responses seen.

Common errors, omissions, misconceptions:

There were still a significant number of candidates who obtained the 2:1 ratio and then were
unable to write an empirical formula, restricting the score to 2 marks. There were the usual
(typically seen in previous examination series) errors of getting the initial fractions upside down
and using 32 for the mass of oxygen rather than 16. However, many candidates carried on
correctly and earned marks from the allowance of an error carried forward. Some candidates
used S as the symbol for sodium when writing the empirical formula.

Lithium, sodium and potassium are reactive metals in group 1 of the periodic table,

Sodium metal tarnishes in air to form a layer of sodium oxide on its surface,
0.92 g of sodium combined with 0.32 g of oxygen in this oxide.

Calculate the empirical formula of this sodium oxide.
{relative atomic masses: O = 16, Na = 23)

You must show your working.

(3)
0 N
Mess 042 0.7 Gedliwm =%
__0esast ¢ 0.004 Loy
% Sesil

empirical formula of sodium oxide = . NG\OL\. —

Results Plus: Examiner Comments

his response scored 2 of the 3 marks available.

here is only one error in this calculation, namely the masses of Na and O have been
transposed. The error can be carried forward which allows 2 marks to be awarded.
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Lithium, sodium and potassium are reactive metals in group 1 of the periodic table.

Sodium metal tarnishes in air to form a layer of sodium oxide on its surface.
0.92 g of sodium combined with 0.32 g of oxygen in this oxide.

Calculate the empirical formula of this sodium oxide,
(relative atomic masses: O =16, Na = 23)

You must show your working.

(3)
RO o Y 1 7 SRR & - 728 SO
R Uj%l 2 .OA ..?E%,/b.. = T 4 Y R
ook g @O AL

0-07 0.02
e N O O

empirical formula of sodium oxide = .. MGEO R

Results Plus: Examiner Comments

A typically fully correct response which scored 3 marks.

All key steps in the working have been shown.

Q13.

Some candidates produced exemplary answers, often using a table which clearly showed their
working and helped them to organise their work correctly. However, in general the response was
not encouraging.

Some candidates managed get the correct ratio but did not then covert this ratio to the formula
to gain the last mark.

In some cases, candidates inverted the fraction and so lost the first mark. In these cases, the
next two marks could be awarded for an error carried forward and scored for the correct ratio
from the incorrect fraction and the correct formula from this ratio. This highlights the importance
of showing working. Those candidates that just stated NaO, scored zero marks, those that
showed their working and came to an answer of NaO, could score 2 marks.

Some candidates had clearly not attempted empirical formula calculations before and simply
multiplied all the numbers together and produced a numerical answer.

STEMUP.CO.UK
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Lithium, sodium and potassium are reactive metals in group 1 of thﬂw.

Sodium metal tarnishes in air to form a layer of sodium oxide on its surface.
0.92 g of sodium combined with 0.32 g of oxygen in this oxide.

Calculate the empirical formula of this sodium oxide.
(relative atomic masses: O = 16, Na = 23)

You must show your working.

(3)
S | N AN THES -
S - S & ST 1 -
T S T OO .

empirical formula of sodium oxide =\ raXa I Q..

Results Plus: Examiner Comments

A very clearly worked out response.

Q14. No Examiner's Report available for this question
Q15. No Examiner's Report available for this question
Q1l6.

Surprisingly, fewer than half the candidates could calculate correctly the relative formula mass
of water. Common errors seen here were answers 1+16 = 17 and 1 + 2x16 = 33. There were
many who did not appear to know what to do with this question.

Q17.

Surprisingly, fewer than half the candidates could calculate correctly the relative formula mass
of water. Common errors seen here were answers 1+16 = 17 and 1 + 2x16 = 33. There were
many who did not appear to know what to do with this question.
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Q18. No Examiner's Report available for this question

Q19.

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

Q20.

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

Q21.

This was a difficult question, aimed at challenging the more able and about a quarter of
candidates scored full marks here. The weaker candidates tended to leave this alone, but some
who attempted it were not familiar with standard form. There were many good attempts but
wrong answers usually started with 1 x 6.02 x 10%.

Calculate the mass, in g, of a hydrogen atom, using the data below.
(relative atomic mass: H = 1.00;
Avogadro constant = 6,02 x 10™)
(3)

-2

[ A1

-1k
mass of hydrogen atom = Loz g

Results Plus: Examiner Comments

his response scored 3 marks.
Here the correct answer has been correctly rounded to 2 sf. If it had been incorrectly rounded
then only marking points 1 & 2 could be awarded.
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Results Plus: Examiner Tip

Powers of 10 are examinable on Chemistry papers. Make sure you know how to use them.

Calculate the mass, in g, of a hydrogen atom, using the data below.
(relative atomic mass: H = 1.00;
Avogadro constant = 6,02 x 10™)

(3)
-1y
2% 6 02nl05> 2. RB T X L0
mass of hydrogen atom= 3: 31X (0. g

Results Plus: Examiner Comments
he candidate here made the error of thinking that the hydrogen molecule was required and so

multiplied the relative atomic mass by 2. This led to answer twice as big as the true answer. So,
with one error made, this scored 2 marks.

Results Plus: Examiner Tip

If the Avogadro constant is given, you need to use it.

If the Avogadro constant is NOT given, you do NOT need to use it.

Q22.
Stronger candidates answered this reacting mass calculation very well. Less confident
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candidates mixed up the numbers in the calculation e.g. (100x40)/106, but others did not seem
to know how to approach it and performed random calculations with the numbers given. Others
simply did not attempt it.

Q23.

Stronger candidates answered this reacting mass calculation very well. Less confident
candidates mixed up the numbers in the calculation e.g. (100x40)/106, but others did not seem
to know how to approach it and performed random calculations with the numbers given. Others
simply did not attempt it.

Q24. No Examiner's Report available for this question
Q25. No Examiner's Report available for this question
Q26.

The majority of candidates got this correct although there were the occasional addition errors,
and a few candidates forgot to multiply 35.5 by 2. Some were awarded the mark (which was for
the working) for doing the correct calculation but giving the answer as 110. Some weaker
candidates gained no marks for incorrect calculations or did not attempt the question.

{b) Another product of the Solvay Process is calcium chloride.

Calculate the relative formula mass of calcium chloride, CaCl,
(Relative atomic masses: Ca = 40; Cl = 35.5)

- (o0 Bl e M A
;igf relative formula mass = _:’—l O

(1)

Results Plus: Examiner Comments

his gained the mark as it was given for showing the correct working despite the careless error
in evaluating the answer.

(b) Another product of the Solvay Process is calcium chloride.

Caleulate the relative formula mass of calcium chloride, Cacl,,
(Relative atomic masses: Ca = 40; Cl = 35.5)

=
2 = (40 x 3s-5)

relative formula mass = A0S
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Results Plus: Examiner Comments

It was surprising what some candidates did with the relative atomic masses.

(b) Another product of the Solvay Process is calcium chloride.

Calculate the relative formula mass of calcium chloride, CaCl,,
(Relative atomic masses: Ca = 40; Cl = 35.5)
(1)

40 + 40 + (35.5 x2): 18\

relative formula mass = 151

Results Plus: Examiner Comments

Some multiplied the Ar of calcium by two as well.

Q27.

The majority of candidates got this correct although there were the occasional addition errors,
and a few candidates forgot to multiply 35.5 by 2. Some were awarded the mark (which was for
the working) for doing the correct calculation but giving the answer as 110. Some weaker
candidates gained no marks for incorrect calculations or did not attempt the question.

(b) Another product of the Solvay Process is calcium chloride.

Calculate the relative formula mass of calcium chloride, CaCl,
(Relative atomic masses: Ca = 40; Cl = 35.5)

0 (s g e

35
8. g relative formula mass = q" ‘. O
1.0

(1)

Results Plus: Examiner Comments

his gained the mark as it was given for showing the correct working despite the careless error
in evaluating the answer.

{b) Another product of the Solvay Process is calcium chloride.

Calculate the relative formula mass of calcium chloride, CaCI‘,.
(Relative atomic masses: Ca = 40; C| = 35.5)

(1)

+
2 = (40 x 35:-5)
G2
relative formula mass = A5
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Results Plus: Examiner Comments

It was surprising what some candidates did with the relative atomic masses.

(b) Another product of the Solvay Process is calcium chloride.

Calculate the relative formula mass of calcium chloride, CaCl,,
(Relative atomic masses: Ca = 40; Cl = 35.5)
(1)

40 + 40 + (35.5 x2): 18\

relative formula mass = 151

Results Plus: Examiner Comments

Some multiplied the Ar of calcium by two as well.

Q28. No Examiner's Report available for this question

Q29.

Candidates often gained one mark for referring to diamond having a giant structure or having
strong bonds. Many then just went on to state that a high temperature was needed to melt it
without recognising that a lot of energy is needed to break the bonds. Some answered this
question by writing about intermolecular forces/bonding or even hydrogen bonding, both of
which negated other previously given correct answers. Other candidates discussed uses of
diamond and so did not answer the question.

Elements

6 (a) The arrangement of carbon atoms in diamond is shown.

diamond

Explain why diamond has a very high melting point.
(2)

bé(___..f“

use i+ hasl. S‘Wor\g
maolviey er\+ -
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Results Plus: Examiner Comments

his proved to a very common way of scoring one mark.

Elements

6 (a) The arrangement of carbon atoms in diamond is shown.

diamond

Explain why diamond has a very high melting point.

_Decanne M aYomS ol So Shons
oneN Q\SBW‘_\I-J (Cormeg  Ware Care  0p }e&d@

Nohsef S0 - \0 Vosk g oned pelk

(2)

Results Plus: Examiner Comments

Answers similar to this were very common. The candidate states the atoms are strong instead of
the (covalent) bonds being strong. It "takes longer for it to heat up and melt" is not an
acceptable alternative for a large amount of heat/energy (being needed to break the bonds).

Elements

6 (a) The arrangement of carbon atoms in diamond is shown.

diamond

Explain why diamond has a very high melting point,
(2)

L BRCAUSE. . ARY . NAYE. SA0NG.. ooNA.S
Anak Qe e A \0F . Of  eNegy.
O pedk
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Results Plus: Examiner Comments

his was worth two marks.

Q30.

Candidates often gained one mark for referring to diamond having a giant structure or having
strong bonds. Many then just went on to state that a high temperature was needed to melt it
without recognising that a lot of energy is needed to break the bonds. Some answered this
question by writing about intermolecular forces/bonding or even hydrogen bonding, both of
which negated other previously given correct answers. Other candidates discussed uses of
diamond and so did not answer the question.

Elements

6 (a) The arrangement of carbon atoms in diamond is shown.

diamond

Explain why diamond has a very high melting point.
(2)

s hagﬁ St rcr\g

Results Plus: Examiner Comments

his proved to a very common way of scoring one mark.
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Elements

6 (a) The arrangement of carbon atoms in diamond is shown.

diamond

Explain why diamond has a very high melting paoint.
(2)

_Becanse M oYomS ol So Shons
onek Q\mw_\»g Carrech W2 Care  0f \edend

Nohagr. B0 -\ ek g and etk

Results Plus: Examiner Comments

nswers similar to this were very common. The candidate states the atoms are strong instead of
the (covalent) bonds being strong. It "takes longer for it to heat up and melt" is not an
acceptable alternative for a large amount of heat/energy (being needed to break the bonds).

Elements
6 (a) The arrangement of carbon atoms in diamond is shown.

diamond

Explain why diamond has a very high melting point,
(2)

L BRCAUSE. ARy . NOYE. SA0NG.. ooNd.S
Anok Qe e A \Or . Of ______._femenfg_g_._
O pea .

Results Plus: Examiner Comments

his was worth two marks.
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Q31.
(a)(i)

The majority of candidates scored both marks. Those who gained only one mark had usually
incorrectly calculated the number of neutrons for both isotopes.

5 (a) Chlorine has an atomic number of 17,
Chlorine-35 and chlarine-37 are two isotopes of chlorine.

(i} Complete the tahle to show the numbers of protons, neutrons and electrons
in each of the isotopes.

2)

number of protons F b o
number of neutrons B \ C\
number of electrons l‘q- \ *

Results Plus: Examiner Comments

One mark for correctly giving the numbers of protons and electrons but the neutrons were
incorrect.

Chlorine-35 and chlorine-37 are two isotopes of chlorine.

(iy Complete the table to show the numbers of protons, neutrons and electrons

in each of the isotopes.

(2)

number of protons 8. 6 q S . ? +
number of neutrons £, ﬁ b £-63
number of electrons | F |+

Results Plus: Examiner Comments

One of the more unusual incorrect responses seen.

STEMUP.CO.UK
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(a)(ii)

This proved to be a challenging question. Many scored one mark but only the strongest
candidates scored both marks. The idea of RAM as an average mass was appreciated by many
candidates, but there was a substantial minority who tried to explain the non-integer value with
half a neutron. Many candidates made non-specific comments about abundances of isotopes but
failed to say that CI-35 was the most abundant. Others incorrectly stated that 35.5 was half way
between 35 and 37 or that it should be 36, but 36 doesn't exist and so it's given as 35.5!

Some of the best candidates were able to use a calculation method to work out how to get 35.5
as the mean value.

{ii) A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms,

Explain why the relative atomic mass of chlorine is 35.5

[&couse Maie 3 a..Lﬁﬁarmw«J- o hloka L:,LA_L&
NG deich f‘-mm%a. telabve  oowz mase. mﬂhcfwdp
3541@4 3.

Results Plus: Examiner Comments

his was worth one mark for indicating there is more CI-35 but there is no mention of average.

(i) A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms,

Explain why the relative atomic mass of chlorine is 35.5
(2)

Daause (k. cottlany, SOk ety @ CHDIM-2S ik oanGains

1 (NG - 37 afems . Sa. Yy d\eh’n 3x38=es
t27 = |72 4L+ q,_ 38 S
veY {}1: Rl?laenm &E@Nt mgg%mnm \8 '355

Results Plus: Examiner Comments

his answer is worth both marks by correctly using a calculation type approach.
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(ily A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms,

Explain why the relative atomic mass of chlorine is 35.5

(2)
B D 75N o Jﬁme oM adn =35 Wil
aﬂly WAY YN \}.? 0. WA e ’Mtiuiﬂ.éfe.__ﬁ@_
_lelakive _atomic. mass.. C;B}'.?S} 1-(3‘?3(25)" 3,550
35501003355 _._.M;:.é. 4 tfu!, LU gt maSS,.

Results Plus: Examiner Comments

Another calculation method worth both marks.

(b)

The majority of candidates gave fully correct electron structures. Those who did not often gave
the incorrect number of atoms (despite having been given the chemical formula), had the atoms
linked in a row, or drew ionic structures. A few candidates made careless errors such as missing
out an electron in one of the shared pairs and subsequently forfeited both marks.

{b} Tetrachloromethane is a simple molecular, covalent compound.
The formula of its molecule is CCI,.

There are four electrons in the outer shell of a carbon atom.
There are seven electrons in the auter shell of a chlorine atom.

Draw 2 dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl,,

Show outer shell electrons only.
(2)

Results Plus: Examiner Comments

his answer was worth one mark for correctly showing four pairs of electrons being shared
despite there being no symbols given.
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(b} Tetrachloromethane is a simple molecular, covalent compound.
The formula of its molecule is CCl,,
There are four electrons in the outer shell of a carbon atom. o ’@'
There are seven electrans in the outer shell of a chlorine atom. m

Draw a dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl,.

Show outer shell electrons only. \ Car'nﬂ?f‘
b ene!

M

(2)

Results Plus: Examiner Comments

fully correct answer worth both marks.

- e u-
{b) Tetrachloromethane is a simple malecular, covalent compound.
The formula of its molecule is CCl,.

<
There are four electrons in the outer shell of a carbon atom. 1, !:'5

There are seven electrons in the outer shell of a chlurinf atom.
C

Draw a dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl..

Show outer shell electrons only,
(2)

4 ©

Results Plus: Examiner Comments

Answers like this were quite common despite the correct formula having been given in the
question. It obviously gained no marks.
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(c)

It was very pleasing to see so many good answers to this question with about three quarters of
candidates gaining a Level 2 or 3. However some had not read the question carefully which
asked for a comparison of a use for diamond and a use for graphite with relevant explanations in
terms of the bonding and structure, and so credit was only given for one use or property of each.

Candidates had a very good idea of the uses and properties of graphite and the linked
explanations. They were less strong on those of diamond, with many just restating that diamond
has strong bonds, which they had been told in the question and so did not attract credit. Others
did not link their good explanations to a property or use, so limiting the mark they gained.

Some suggested a use of graphite as kitchen work surfaces or as a building material, suggesting
they were thinking of granite.

Significant numbers incorrectly used the term intermolecular forces/bonds in their descriptions
of diamond and graphite.

*{c} The diagrams show the arrangements of carbon atoms in diamond and in
graphite,

® =carbon atom

strong bonds

strong bonds _ m

graphite

Compare a use of diamond with a use of graphite, explaining each use in terms of
the bonding and structure. In your answer you should use information from the
diagrams.

(6]

..A. B Ly . OF. 8?&4:\*1 T ;.,spenuﬁ
e Snee LS. S leke . Rf Ovcr. eodin  other. .
_8s agmpurtc #aﬁmﬁmp O e

M bereod o o

- QURLAG.. STOnes, mekob..and. Ot Jfﬂfmw
VY BV < T S ﬂq.ﬂ ot @34%”5
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Results Plus: Examiner Comments

he candidate has given a use of both graphite and diamond with some relevant explanation.
However it is not worth Level 3 as there are not three relevant explanation points (no credit was

given for the mention of strong bonds as this information was given in the question). Level 2 and
4 marks.

*{c) The diagrams show the arrangements of carbon atoms in diamond and in
graphite,

#® = carbon atom
strong bonds

s

strong bonds m

diamond m

graphite
Compare a use of diamaond with a use of graphite, explaining each use in terms of

the bonding and structure. In your answer you should use information from the
diagrams.

(6)
B damesd . oed ﬂm.pk;k:!i - aath, Y -t YV W Tt X TS
Sknuskuss. . Dosaend 5 el G Lhossnads. . 0. Coben...atems. . and_ ..
N i I T O I
And.. . doed. . rek... teadet :anr;k:-}ﬂ;mfwé B LT W LY. =7
kocks. . ob o dems ek oreaassle o and T mhaek g sl
e ek Sroaghibem o eden 06 Nenes L BF. S8rken .
Mo dmenond. L aef L cen L tondb @bty AS | Chark . 00k
delocationd | | SAACERO o R e QOE e SRR, e AR b T e S R
ece . bebvava . fagecs .00 Chet | Condik . aleabriby.. Gm,g hke L
Yacre®. . sond. a5, 6. Lbcconk | 83 B la@os | BE o COChen, el | cen  SNshe

Ltk B testy L ond B3 abe vied | Be ment | tlackrodey a3
M3 ey Lord el glackricley -

(Total for Question 5 = 12 marks)
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Results Plus: Examiner Comments

his response was one of the many which were worthy of Level 3 and 6 marks.

*(¢) The diagrams show the arrangements of carbon atoms in diamond and in
graphite.

@ = carbon atom

strong bonds

e
ry

strong bonds_ m

ey

diamond m

graphite

Compare a use of diamond with a use of graphite, explaining each use in terms of
the bonding and structure, In your answer you should use information from the
diagrams,

(6]

L BLSneS . _[Ir-v:»J = t}\@,:e é.}% Ezum%_,ms,m

Qe Nesk.. Conadrscte.. Sl Barcedy [T PR

Results Plus: Examiner Comments

his response contains a correct property of graphite (and diamond) but there are no relevant
explanation points so it was awarded Level 1 and 2 marks.

Q32.

(a)(i)

The majority of candidates scored both marks. Those who gained only one mark had usually
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incorrectly calculated the number of neutrons for both isotopes.

5 (a) Chlorine has an atomic number of 17,
Chlorine-35 and chlorine-37 are two isotopes of chlorine.

{ij Complete the table to show the numbers of protons, neutrons and electrons
in each of the isotopes.
i2)

number of protons \"#- 1"
number of neutrans \ ‘3 l'l.q'
i number of electrons 1‘%. \ ?, |

Results Plus: Examiner Comments

One mark for correctly giving the numbers of protons and electrons but the neutrons were
incorrect.

Chlorine-35 and chlorine-37 are two isotopes of chlorine.

(iy Complete the table to show the numbers of protons, neutrons and electrons

in each of the isotopes.

(2)

number of protons 5. éq S . ﬁ ¥
number of neutrons 4 _ﬁ,@ €3
number of electrons ] | F | +

Results Plus: Examiner Comments

One of the more unusual incorrect responses seen.

(a)(ii)

This proved to be a challenging question. Many scored one mark but only the strongest
candidates scored both marks. The idea of RAM as an average mass was appreciated by many
candidates, but there was a substantial minority who tried to explain the non-integer value with
half a neutron. Many candidates made non-specific comments about abundances of isotopes but
failed to say that CI-35 was the most abundant. Others incorrectly stated that 35.5 was half way
between 35 and 37 or that it should be 36, but 36 doesn't exist and so it's given as 35.5!

Some of the best candidates were able to use a calculation method to work out how to get 35.5
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as the mean value.

{iil A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms,

Explain why the relative atomic mass of chlorine is 35.5
(2)

[conse Maie 5 a [‘ﬂﬁnrmwj- o chlode hth s
NS hich fmnsr‘ﬂﬁ. telabive qiawun_wmr maJo(hc’.wap
35%.1@4 ..... ’%

Results Plus: Examiner Comments

his was worth one mark for indicating there is more CI-35 but there is no mention of average.

(i) A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms,

Explain why the relative atomic mass of chlorine is 35.5
(2)

Daouse (ko cofeiony SOk 8t @ CHIMIU-2S i oGS
\ CNOfine - 37 akoms . 30 Yy dowmy  3x 3= (es
t27= 1472 \bl+ k= 35S

S0 'lji’ Rﬂ{aﬁcm _afomic msg'a!rcmlﬂ \s ‘355

Results Plus: Examiner Comments

his answer is worth both marks by correctly using a calculation type approach.

(i) A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms.

Explain why the relative atomic mass of chlorine is 35.5
(2)

o B D75 gl CHAM aaoM alb =35 wWhik
aﬂLy 25 ot ~3.? So. ... _jke_Codtulptoe. Yo
o Lelative atmic. s by (3533501 (39A25)2 3,5 5.
....,};.3:.?.@..—.,1.&.@...ff:.3.__:_-_.-..‘3..___.M}y’.i..i:.é..n....tfae,...._..f;b.f_m&mﬁ...,..af.am:...m.i,._...........

Results Plus: Examiner Comments
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Another calculation method worth both marks.

(b)

The majority of candidates gave fully correct electron structures. Those who did not often gave
the incorrect number of atoms (despite having been given the chemical formula), had the atoms
linked in a row, or drew ionic structures. A few candidates made careless errors such as missing
out an electron in one of the shared pairs and subsequently forfeited both marks.

{b) Tetrachloromethane is a simple molecular, covalent compound.
The formula of its molecule is CCI.

There are four electrons in the outer shell of a carbon atom.
There are seven electrons in the outer shell of a chlorine atom,

Draw 2 dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl,,

Show outer shell electrons only.
(2)

Results Plus: Examiner Comments

his answer was worth one mark for correctly showing four pairs of electrons being shared
despite there being no symbols given.
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(b} Tetrachloromethane is a simple molecular, covalent compound.
The formula of its molecule is CCl,, Cﬁ)
There are four electrons in the outer shell of a carbon atom. o ’@'
There are seven electrans in the outer shell of a chlorine atom. m

Draw a dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl,.

Show outer shell electrons only. \ Caﬁrbf’
b ene

_CEM

Results Plus: Examiner Comments

fully correct answer worth both marks.

- e u-
{b) Tetrachloromethane is a simple malecular, covalent compound.
The formula of its molecule is CCl,.

<
There are four electrons in the outer shell of a carbon atom. 1, !:'5

There are seven electrons in the outer shell of a chlurinf atom.
C

Draw a dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl..

Show outer shell electrons only,
(2)

4 ©

Results Plus: Examiner Comments

Answers like this were quite common despite the correct formula having been given in the
question. It obviously gained no marks.
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(c)

It was very pleasing to see so many good answers to this question with about three quarters of
candidates gaining a Level 2 or 3. However some had not read the question carefully which
asked for a comparison of a use for diamond and a use for graphite with relevant explanations in
terms of the bonding and structure, and so credit was only given for one use or property of each.

Candidates had a very good idea of the uses and properties of graphite and the linked
explanations. They were less strong on those of diamond, with many just restating that diamond
has strong bonds, which they had been told in the question and so did not attract credit. Others
did not link their good explanations to a property or use, so limiting the mark they gained.

Some suggested a use of graphite as kitchen work surfaces or as a building material, suggesting
they were thinking of granite.

Significant numbers incorrectly used the term intermolecular forces/bonds in their descriptions
of diamond and graphite.

*{c} The diagrams show the arrangements of carbon atoms in diamond and in
graphite,

® =carbon atom

strong bonds

strong bonds _ m

graphite

Compare a use of diamond with a use of graphite, explaining each use in terms of
the bonding and structure. In your answer you should use information from the
diagrams.

(6]

..A. B Ly . OF. 8?&4:\*1 T ;.,spenuﬁ
e Snee LS. S leke . Rf Ovcr. eodin  other. .
_8s agmpurtc #aﬁmﬁmp O e

M bereod o o

- QURLAG.. STOnes, mekob..and. Ot Jfﬂfmw
VY BV < T S ﬂq.ﬂ ot @34%”5
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Results Plus: Examiner Comments

he candidate has given a use of both graphite and diamond with some relevant explanation.
However it is not worth Level 3 as there are not three relevant explanation points (no credit was

given for the mention of strong bonds as this information was given in the question). Level 2 and
4 marks.

*{c) The diagrams show the arrangements of carbon atoms in diamond and in
graphite,

#® = carbon atom
strong bonds

s

strong bonds m

diamond m

graphite
Compare a use of diamaond with a use of graphite, explaining each use in terms of

the bonding and structure. In your answer you should use information from the
diagrams.

(6)
B damesd . oed ﬂm.pk;k:!i - aath, Y -t YV W Tt X TS
Sknuskuss. . Dosaend 5 el G Lhossnads. . 0. Coben...atems. . and_ ..
N i I T O I
And.. . doed. . rek... teadet :anr;k:-}ﬂ;mfwé B LT W LY. =7
kocks. . ob o dems ek oreaassle o and T mhaek g sl
e ek Sroaghibem o eden 06 Nenes L BF. S8rken .
Mo dmenond. L aef L cen L tondb @bty AS | Chark . 00k
delocationd | | SAACERO o R e QOE e SRR, e AR b T e S R
ece . bebvava . fagecs .00 Chet | Condik . aleabriby.. Gm,g hke L
Yacre®. . sond. a5, 6. Lbcconk | 83 B la@os | BE o COChen, el | cen  SNshe

Ltk B testy L ond B3 abe vied | Be ment | tlackrodey a3
M3 ey Lord el glackricley -

(Total for Question 5 = 12 marks)
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Results Plus: Examiner Comments

his response was one of the many which were worthy of Level 3 and 6 marks.

*(¢) The diagrams show the arrangements of carbon atoms in diamond and in
graphite.

@ = carbon atom

strong bonds

e
ry

strong bonds_ m

ey

diamond m

graphite

Compare a use of diamond with a use of graphite, explaining each use in terms of
the bonding and structure, In your answer you should use information from the
diagrams,

(6]

Both graghive. asd ducmend o Sireng oends.. aghle
L Bl RS _[Ir-v:»J o t}\@,:e é.}% Ezum%_,ms,m
Qher. Nest. Cenclascle.. @1 Qarcedy NN PO

Results Plus: Examiner Comments

his response contains a correct property of graphite (and diamond) but there are no relevant
explanation points so it was awarded Level 1 and 2 marks.

Q33. No Examiner's Report available for this question

Q34. No Examiner's Report available for this question
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Q35.

This question started, in question (i) with a balanced equation for candidates to complete. Many
were able to score with a good proportion gaining both marks available, where candidates lost a
mark, it was often as they could not recall the formula for sulfuric acid. In part (ii) the vast
majority of candidates were able to calculate the relative formula mass of copper carbonate to
score both marks available.

Q36.
(i)

This question was very poorly answered on the whole, with a significant majority of responses
not scoring the 1 mark available.

Very few responses correctly drew in four electrons between the two carbon atoms in the
diagram presented.

The majority of responses were often left blank. The vast majority of candidates drew a double

bond as two lines and did not add in electrons. It would appear that candidates were unfamiliar
with dot and cross diagrams where there were no rings shown to represent the electrons shells,
as demonstrated by a number of responses where candidates added them in, often incorrectly.

The structure of a molecule of ethene is shown in Figure 8,

H. M
PN
H H

Figure 8

() Figure 9 shows the incomplete dot and cross diagram for a molecule of ethene.

Complete Figure 9 to show the electrons of the C—C double bond.

Results Plus: Examiner Comments

An example of a fully correct response.

he candidate has correctly drawn in the four electrons representing the double bond between
the carbon atoms. It is also worthwhile noting that shells have been added by the candidate to
help clarify the bonding.
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I —

(i) Figure 9 shows the incomplete dot and cross diagram for a molecule of ethene.
H ) H
Teec”
H/ \'H
Figure 9

Complete Figure 9 to show the electrons of the C—C double bond.
(1)

Results Plus: Examiner Comments

A typical example of the many incorrect responses seen that did not score.

he candidate has simply drawn in a double bond between the carbon atoms and not followed
the instructions in the question which is to show the electrons.

(ii)

This question was poorly answered on the whole, with only a fifth of responses scoring the 1
mark available.

Few candidates were able to recall the correct products, besides water, of the incomplete
combustion of ethene.

The most commonly seen incorrect response was 'carbon dioxide'.

Q37.
This question was very well answered with over half of responses scoring both marks.

The majority of responses produced a correct dot and cross diagram, namely another shared
pair of electrons between the oxygen and the hydrogen atoms and four non-bonding electrons in
the shell for oxygen.

A further third of the candidates scored 1 mark only for a correct shared pair of electrons
between oxygen and the other hydrogen atom, losing the second mark by having too many or
too few electrons on the oxygen atom. Some candidates added extra electrons to both hydrogen
atoms or added extra hydrogen atoms around the oxygen atom.
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An oxygen atom has six electrons in its outer shell.
A hydrogen atom has one electron in its outer shell.
Complete the dot and cross diagram of a molecule of water, H,0.

Show outer shell electrons only.
(2)

Results Plus: Examiner Comments
A typical example of a response that did not score.
A shared pair of electrons has not been drawn between the oxygen and the hydrogen atoms on

the right hand side. Also, the outer shell of oxygen has too many electrons, five, drawn and a
cross has been incorrectly drawn in shell for the hydrogen atom.

Results Plus: Examiner Tip

Practise drawing dot and cross diagrams, particularly for those molecules listed in the
specification.

Results Plus: Examiner Comments

his response scored 1 mark only.

Only the shared pair of electrons has been shown between the hydrogen and oxygen atoms,
with the four non-bonding electrons omitted from the outer shell of oxygen.
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Q38. No Examiner's Report available for this question

Q39.

Although many good responses were seen, some candidates lost marks for not following the
instructions about using dots and crosses. Others simply repeated the dot-and-cross diagrams
for the atoms that had already been given. Those who drew correct diagrams usually also scored
the mark for the charges, although some had the + and — signs on the wrong species.

The majority managed to transfer electrons from Ca to O, although not always in the right
number. A minority transferred electrons the other way, sometimes in seemingly random
numbers. Some candidates drew 2 electrons on the outer shell of the calcium ion with arrows to
show where they moved to and thus lost the first mark. In addition, there were candidates who
wrote '10' for the charge on the calcium ion and '6' for the charge on the oxide.

Candidates need reminding that electrons are negatively charged, so gaining them makes
negative charged ions and losing electrons makes positive charged ions. The link between
numbers of electrons lost or gained will help with correct charges in future.

Complete Figure 6 to show the electronic configurations and charges of the
calcium ion and the oxide on.

Use dots to show the electrons originally in the calcium atom and crosses to show
the electrons originally in the oxygen atom.

R (3)
_,.'/-. B 1:'\\-‘
A NN P
’ e hY l" - - .\‘\
J"’ I,.'# I,-"'J =, Y -_III ‘.ﬁ/. M- . \*
| | f i f )
{ \ f
| . Ca | ¢ ® 0 ; *
L /1] X \
LY A f )
1\_ \ a e '/ /) / \u*,. e 1
N —a " LS e ok #
S, x
chargeonion ... ¥ &= ... chargeonion... .= &
Figure 6

Results Plus: Examiner Comments

Marks were awarded for the correctly completed diagram of oxygen — the 6 crosses

representing the electrons from the oxygen atom and two dots to show the electrons transferred
from the calcium atom, and for the correct charges on the ions. However the diagram of calcium
is incomplete - the third shell is missing.
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Complete Figure 6 to show the electronic configurations and charges of the
calcium ion and the oxide ion.

Use dots to show the electrons originally in the calcium atom and crosses to show
the electrons originally in the oxygen atom,

- a—-_.,h\H (3)
e
g - >
W= A
/ N\ \ ) F}/’ \\f

charge on ion 2 LA chargeonion ... B 7 -

Figure 6

Results Plus: Examiner Comments

Only the charges here were correct and so just achieved 1 mark. The diagrams drawn were for
the original atoms and not the ions.

Results Plus: Examiner Tip

ake care to read the question carefully.

Q40.

The lines of best fit were mostly drawn. The most common error here was to try and make the
line of best fit go through the origin or draw best fit lines that miss the points given. Examiners
reported seeing a few freehand line drawings with a small number of candidates joining the
points dot to dot probably as a result of not having a ruler. Several candidates were not sure how
to deal with the anomalous point or best fit lines were drawn that missed the points given, with
many drawing a line from the origin going through the point at 3 cm?.

Many responses extended the line of best fit to 6 cm?®, gaining a mark - although a significant
number did not do this and therefore lost both marks in part (ii).

Candidates were less successful at reading from their graph to obtain the correct answer and a
significant number had clearly misinterpreted the scale and assumed that each small square was
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0.2 mm rather than 0.4 mm. However, they were lucky in that this was within the margin of error
in most cases and they got the mark anyway. At this point, several examiners reported seeing
candidates attempting to carry out some form of calculation, but were not sure what they were
trying to accomplish. Examiners had to check the graph and marked the estimated precipitate
height based on the extrapolated line.

It was also common to see 'tram-lines' or sometimes very thick lines which could have been
avoided with a sharper pencil.

Graph plotting is a mathematical skill that will be tested in future examinations.

10cm’ samples of copper sulfate solution were placed in five test tubes,
Different volumes of sodium hydroxide solution were added to these test tubes,
The volumes of sadium hydroxide solution added were 1em?, 2em?, 3em?, 4cm’
and 5em’,

In each test tube a precipitate of copper hydroxide was formed.
The precipitate was allowed to settle and the height of the precipitate was
measured with a ruler as shown in Figure 1,

B - =3
— 0
-0
2
test tube ~_ -
—
=~
— o

F | — ruler

— ﬂ-'—
copper hydroxide =
precipitate —_ —
=/ .

Figure 1
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The results are shown in Figure 2.

hﬂghtﬂf 20 ENwsmammn TIT—F T I 1 T I T
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16 e e e T T e e A A SEEEIN,
H 4 ! 1L LL gl SN IEEEE SR EE imE. . jENNEREE
14— b e e
H R _":J,:r‘!![' PR
2 e
SREAREE ARRRa RS BENESCanmENERRE. iN :"
[l isaasaa dmenssiss e H
ERmEmEmmmn i 1 A T 4
8+ r et EEsss lusss:
in »ain Sma e EmREEENmE sEmREal T
6 -H+H —H A [aaane T
4 - | 4 B 1 |_ 1 + b l—..
&l -.1 b } HHHE 1+
2 ,f-"'r I SR SeRiR IERRY EES R fnue ims T
9 T e . .
DJ/ 1 2 3 4 5 6 7

volume of sodium hydroxide solution added in cm?
L. 0\‘ Figure 2
W,

§

(I} Draw the line of best fit to complete the graph.

(1)
(ii} Predict the height of precipitate that would be formed if 6cm® of
sodium hydroxide solution was added to 10cm? of copper sulfate solution.
This mixture would contain excess copper sulfate solution,
(2)

Results Plus: Examiner Comments

he line of best fit is not as shown in this response. Lines of best fit do not have to go through
the origin, but should take in as many of the points as possible.

he line was extrapolated to allow a reading at 6cm3 and so was credited for that. The scale of
the vertical is 1 small square = 0.4 mm. The predicted height from the graph is 16.4 mm, but the
answer was given within tolerance accepted and so was credited with the mark. Part (ii) was
given 2 marks.

Results Plus: Examiner Tip

A line of best fit here would be a straight line through most of the first four points.
Understand what is meant by using a graph to make a prediction. Take care with scales on
graphs.

STEMUP.CO.UK


https://stemup.co.uk

The results are shown in Figure 2.

h'EightOf 20 T T T TTT rm
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1

T
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I

0 1 2 3 4 5 6 7
volume of sodium hydroxide solution added in cm*

Figure 2

{i) Draw the line of best fit to complete the graph.
(1

(ii) Predict the height of precipitate that would be formed if 6 cm* of
sodium hydroxide solution was added to 10cm? of copper sulfate solution.
This mixture would contain excess copper sulfate solution.
(2)

Results Plus: Examiner Comments

he line shown on the graph was considered to be a line of best fit as all points were within close
proximity of the straight line drawn. The faint sketched line was ignored. 1 mark was given for

this part of the answer. The line was extended to beyond 6 cm?, so the accuracy of the predicted
precipitate could not be verified from the graph. The predicted height could only be credited if it
was clear from the graph how the prediction was made. 0 marks were given to this part of the
answer.
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The results are shown in Figure 2.

heightof 20 T ;
precipitate R R
formed 18 HHHH : -
inmm - 1 : -
16 H T T i
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" ! = sEEEm
104+ R 1 !
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4] —+ + ?‘ et - 4 -4:—.—-- R : N B 444+ b= .__'
ﬁ' T T 1 I I
4 T
2 1 I , I . 1\
D - | : 1 - ' —
0 1 2 3 4 5 6 7
volume of sodium hydroxide solution added in cm?
Figure 2
(il Draw the line of best fit to complete the graph.
(M
(ii) Predict the height of precipitate that would be formed if 6cm® of
sodium hydroxide solution was added to 10cm® of copper sulfate solution.
This mixture would contain excess copper sulfate solution.
(2}
A% 6 mm

Results Plus: Examiner Comments

his was a good line of best fit and scored the mark. The line was extended to allow a prediction
at 6 cm?, but the candidate made an error in reading the graph by not looking carefully enough
at the scale on the vertical axis. Here the answer should have been 15.2 mm rather than 14.6
mm. This part of the question only received 1 mark.

Results Plus: Examiner Tip

ake care with graphs - the scale on the vertical axis of this graph was 1 small square = 0.4
mm, not 0.2 mm.
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The results are shown in Figure 2.

heightof 20 - :
pl‘tdpltlt! I B INEEEEE I ..
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14 4 :
! —HH ! 4 ¢ E +
12 - 1 :
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4 -
2 i
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0 1 2 3 4 5 6 7
volume of sodium hydrexide solution added in cm?
Figure 2

(i) Draw the line of best fit to complete the graph.
. (1)

{ii} Predict the height of precipitate that would be formed if 6 cm?® of
sodium hydroxide solution was added to 10cm? of copper sulfate solution.
This mixture would contain excess copper sulfate solution.

(2)

155

Results Plus: Examiner Comments

he line drawn is not a best-fit line, so this did not score a mark, as it is not straight.
However, the line was extended to be used to predict the precipitate height at 6 cm?® and the
value given was with the tolerance allowed. This part of the question received 2 marks.

Results Plus: Examiner Tip

Graph plotting is a skill that may be tested on future exams, so a ruler may be needed.
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Q41.

In part (i) of this question, many candidates found it hard to draw a line of best fit to complete
the graph. Many candidates felt that the line should go through the origin and therefore did not
draw a best fit line though the points. In some cases, candidates drew dot to dot, curved or very
untidy or double lines which were rejected.

In part (ii) it was found that many candidates did not know how to extrapolate the line of best fit
and therefore did not gain marks in this section. Of those that were able to extrapolate the line,
many could not then read from their line accurately.

10cm® samples of copper sulfate solution were placed in five test tubes.
Different volumes of sodium hydroxide solution were added to these test tubes.
The volumes of sodium hydroxide solution added were 1cm?, 2em?, 3em?, 4cm?
and 5em?,

In each test tube a precipitate of copper hydroxide was formed.
The precipitate was allowed to settle and the height of the precipitate was
measured with a ruler as shown in Figure 7.

- - — =
-
o
-
[~
[ | Puler
—
copper hydroxide - m
preclpltate\ — ™
~_/ o
Figure 7
The results are shown in Figure 8.
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T ] N I ] 1
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12 T . —t=
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volume of sodium hydroxide solution added in cm?
Figure 8
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(i) Draw the line of best fit to complete the graph.
(1)

(i) Predict the height of precipitate that would be formed if 6¢cm? of

sodium hydroxide solution was added to 10cm? of copper sulfate solution.

This mixture would contain excess copper sulfate solution.
(2)

Results Plus: Examiner Comments

In this example the candidate has drawn a good line of best fit through the points 1-5. The line
has been extrapolated and the correct value read from the extrapolated line, therefore gaining 1
mark in part (i) and 2 marks in part (ii).

10cm® samples of copper sulfate solution were placed in five test tubes.
Different volumes of sodium hydroxide solution were added to these test tubes.
The volumes of sodium hydroxide solution added were 1cm?, 2cm?, 3cm?, 4cm?
and 5ecm’,

In each test tube a precipitate of copper hydroxide was formed.
The precipitate was allowed to settle and the height of the precipitate was
measured with a ruler as shown in Figure 7.
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The results are shown in Figure 8.
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Figure 8

(i) Draw the line of best fit to complete the graph.
(1)

(i) Predict the height of precipitate that would be formed if 6 cm® of
sodium hydroxide solution was added to 10cm’ of copper sulfate solution.

This mixture would contain excess copper sulfate solution.
(2)

Results Plus: Examiner Comments

In this case, the candidate has tried to take the line of best fit through the origin and therefore
not drawn a line of best fit through the data provided.

Results Plus: Examiner Tip

Remember that not all lines of best fit must go through the origin. When asked to draw lines of
best fit, only include the data that has been provided.
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Q42.

Well answered overall with only a few blank responses. There were a few responses showing the
formula of aluminium phosphate with the ion charges.

Q43.

(a)(i)

The majority of candidates were able to balance the equation. A common error was to put 2 in
front of Na and 4 in front of NaCl. It was surprising to see some candidates using negative
numbers in the equation. A few candidates put formulae or state symbols on the dotted lines
instead of balancing numbers. Some candidates changed the formulae to balance the equation.

vt Na + Q- L NaCly

Results Plus: Examiner Comments

his candidate has changed the formula of sodium chloride to NaCl,. If you are given an equation
to balance, the formulae will always be correct and you need to balance the equation by putting
numbers in front of the formulae in the spaces provided. This answer did not score any marks.

Results Plus: Examiner Tip

Do not change any formulae you are given in a question to balance an equation.

his candidate has the first balancing number correct, so scores 1 mark.
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Results Plus: Examiner Tip

Count up the number of atoms on the left side of the equation first. There are 2 sodium atoms
and 2 chlorine atoms. The number of atoms on the right of the equation must be the same as on
the left. The equation is balanced by writing a 2 in front of NaCl.

A Na+ €, - 2. NaCl

Results Plus: Examiner Comments

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

(a)(ii)

Many candidates were able to calculate the percentage yield. Some candidates divided 4.0 by
2.5 then multiplied by 100 to get a yield of 160%. They should realise that the yield cannot be
higher than 100%. Candidates should show their working for calculations so that they have the
opportunity to gain a consequential error mark if they have the final answer wrong.

(i) Inan experiment to make sodium chlaride, the yield Is 2.5 g. -T'Y'
The theoretical yield of sodium chloride for this experiment is 4.0 g. XKD‘:‘

Calculate the percentage yield of sodium chloride in this experiment, ﬂ‘{'
. (

'l

2|
I L B
9-5:‘@0 -1&@ SR

percentage yield =1b@ -

Results Plus: Examiner Comments
his answer is incorrect, but it scored 1 mark for some correct working. The first step is wrong as

the candidate should have divided 2.5 by 4.0. The candidate has then shown their fraction
multiplied by 100 to obtain the percentage and they score a consequential mark.

Results Plus: Examiner Tip

Always show your working for calculations.
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N Na+ a, = ... NaCly

Results Plus: Examiner Comments

his is an incorrect answer and it scored no marks. If some working had been shown, it might
have scored 1 mark for correct working, even if the final answer is wrong.

Results Plus: Examiner Tip

Show your working for all calculations.

15 = ¢ = "?‘f oo = Qg

percentage yield = ..

Results Plus: Examiner Comments

his is a very good answer, showing the correct working and answer. This scored 2 marks.

(a)(iv)

The majority of candidates could work out the relative formula mass for sodium chloride. Some
candidates multiplied the relative atomic masses and a few subtracted or divided them.

{iv) Calculate the relative formula mass of sodium chloride, NaCl,
{relative atomic ma s Ma =23, Cl =35.5)
b + 3“% -2 = (-

n

relative formula mass = Wf) R
%) .S

Results Plus: Examiner Comments

his candidate has assumed the formula for sodium chloride is Na,Cl as they have added the
relative atomic mass of two sodium atoms to one chlorine atom. This did not score the mark.
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Results Plus: Examiner Tip

Use the formula given in the question. NaCl contains one sodium and one chlorine atom.

relative formula mass = §ﬁ§ R

Results Plus: Examiner Comments

his is an example of a correct answer, with the working shown. This scores 1 mark.

(b)
Many candidates were able to calculate the percentage of magnesium in magnesium sulfate.

Some candidates tried to calculate the relative formula mass for magnesium sulfate and got a
different answer to the value given in the question.

A2

percentage of magnesium = ... GG ! é‘{’éc“ﬁj. %

Results Plus: Examiner Comments
his candidate has got the first step of the calculation wrong as they should have just divided

the mass of magnesium (24) by 120. However, they have then multiplied their fraction by 100,
so they score 1 mark.

Results Plus: Examiner Tip

Show your working in calculations.
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. i 24 . x..lQO.??-O_P/u
120

percentage of magnesium = ., 10 %

Results Plus: Examiner Comments

his candidate has given correct working and has the correct answer so was awarded 2 marks.

(c)(i)

Very few candidates understood the term 'empirical formula', so they were unable to score a
mark for this question. A common incorrect answer was CHg.

Results Plus: Examiner Comments

his candidate has correctly worked out that the simplest ratio of carbon to hydrogen is 1:3, but
they did not score a mark as the question asked for the empirical formula.

he empirical formula shows the simplest whole number ratio of atoms in the formula. The
correct empirical formula for ethane is CHs.

(c)(ii)

This question was designed to be answered correctly by the candidates working at the top end of
the grade range for this paper and it achieved that aim. The concept of weak intermolecular
forces between molecules was only given by the more able candidates. Many candidates wrote
about the weak bonds between the atoms but a large number did not refer to bonds at all and
wrote about few particles that are far apart in a gas.

Examiners were surprised to see some candidates writing about hydrogen bonds. There are no

hydrogen bonds between ethane molecules and we would not expect candidates to know about
specific intermolecular forces at GCSE.
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Results Plus: Examiner Comments

his answer did not score a mark as it referred to the bonds between atoms being weak.

he bonds between atoms are strong but the forces between molecules are weak.

. ﬂ'lc’u{; [}
Gthane baaa bw boiling  poiat Gy He et ave_Gald -
@ v g grakis neded oyt
[beat yaoddey to

Results Plus: Examiner Comments

his is an excellent answer that scored 2 marks.

Results Plus: Examiner Tip

ry to remember that the covalent bonds that hold the atoms together in molecules are strong.
here are just weak forces between the molecules.

Q44.
(a)(i)

The majority of candidates were able to balance the equation. A common error was to put 2 in
front of Na and 4 in front of NaCl. It was surprising to see some candidates using negative
numbers in the equation. A few candidates put formulae or state symbols on the dotted lines
instead of balancing numbers. Some candidates changed the formulae to balance the equation.
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ot Na+ - .l NaCly

Results Plus: Examiner Comments

his candidate has changed the formula of sodium chloride to NaCl,. If you are given an equation
to balance, the formulae will always be correct and you need to balance the equation by putting
numbers in front of the formulae in the spaces provided. This answer did not score any marks.

Results Plus: Examiner Tip

Do not change any formulae you are given in a question to balance an equation.

Q Na + Cl, - ..%L’ﬂaﬂ

Results Plus: Examiner Comments

his candidate has the first balancing number correct, so scores 1 mark.

Results Plus: Examiner Tip

Count up the number of atoms on the left side of the equation first. There are 2 sodium atoms
and 2 chlorine atoms. The number of atoms on the right of the equation must be the same as on
the left. The equation is balanced by writing a 2 in front of NaCl.

A Naw Q- 2 NaCl

Results Plus: Examiner Comments

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

(a)(ii)
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Many candidates were able to calculate the percentage yield. Some candidates divided 4.0 by
2.5 then multiplied by 100 to get a yield of 160%. They should realise that the yield cannot be
higher than 100%. Candidates should show their working for calculations so that they have the
opportunity to gain a consequential error mark if they have the final answer wrong.

(i) Inan experiment to make sodium chleride, the yield s 2.5 g. -T‘Y
The thecretical yield of sodium chloride for this experiment is 4.0 g. }(‘00,:_

Calculate the percentage yield of sodium chloride in this experiment, -FI"{'
. 2

percentage yield =lb@ -

Results Plus: Examiner Comments

his answer is incorrect, but it scored 1 mark for some correct working. The first step is wrong as
the candidate should have divided 2.5 by 4.0. The candidate has then shown their fraction
multiplied by 100 to obtain the percentage and they score a consequential mark.

Results Plus: Examiner Tip

Always show your working for calculations.

N Na+ d, - oo NaCla

Results Plus: Examiner Comments

his is an incorrect answer and it scored no marks. If some working had been shown, it might
have scored 1 mark for correct working, even if the final answer is wrong.

Results Plus: Examiner Tip

Show your working for all calculations.
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t
"’f:.
b

F.x o0 = g,?_g’

percentage yield = ..

Results Plus: Examiner Comments

his is a very good answer, showing the correct working and answer. This scored 2 marks.

(a)(iv)

The majority of candidates could work out the relative formula mass for sodium chloride. Some
candidates multiplied the relative atomic masses and a few subtracted or divided them.

{iv) Calculate the relative formula mass of sodium chloride, NaCl.
(relative atomic ma s Na = 23, Cl = 35.5)
Ly + 33 =D .

= %l

in

relative formula mass = M R
% .5

Results Plus: Examiner Comments

his candidate has assumed the formula for sodium chloride is Na,Cl as they have added the
relative atomic mass of two sodium atoms to one chlorine atom. This did not score the mark.

Results Plus: Examiner Tip

Use the formula given in the question. NaCl contains one sodium and one chlorine atom.

relative formula mass = S_%{ R

Results Plus: Examiner Comments

his is an example of a correct answer, with the working shown. This scores 1 mark.
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I —

(b)
Many candidates were able to calculate the percentage of magnesium in magnesium sulfate.

Some candidates tried to calculate the relative formula mass for magnesium sulfate and got a
different answer to the value given in the question.

A0

percentage of magnesium = . 66 ' é“égé‘_?‘j_ %

Results Plus: Examiner Comments

his candidate has got the first step of the calculation wrong as they should have just divided
the mass of magnesium (24) by 120. However, they have then multiplied their fraction by 100,
so they score 1 mark.

Results Plus: Examiner Tip

Show your working in calculations.

s *_2.&.—7( 1001100/0 R
O

percentage of magnesium =, l{:) . %

Results Plus: Examiner Comments

his candidate has given correct working and has the correct answer so was awarded 2 marks.

(c)(i)
Very few candidates understood the term 'empirical formula', so they were unable to score a
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mark for this question. A common incorrect answer was CHg.

Results Plus: Examiner Comments

his candidate has correctly worked out that the simplest ratio of carbon to hydrogen is 1:3, but
they did not score a mark as the question asked for the empirical formula.

he empirical formula shows the simplest whole number ratio of atoms in the formula. The
correct empirical formula for ethane is CHs.

(c)(ii)

This question was designed to be answered correctly by the candidates working at the top end of
the grade range for this paper and it achieved that aim. The concept of weak intermolecular
forces between molecules was only given by the more able candidates. Many candidates wrote
about the weak bonds between the atoms but a large number did not refer to bonds at all and
wrote about few particles that are far apart in a gas.

Examiners were surprised to see some candidates writing about hydrogen bonds. There are no
hydrogen bonds between ethane molecules and we would not expect candidates to know about
specific intermolecular forces at GCSE.

anerms of. parkicdes | Ehnone. Contains. o Smav. _amaunt top.
OtomS e TRSC . OOMS ..Qr.ﬁ......meuu._&_...jmﬂtﬂ untn eodhnowmer. and.
) hﬁtghmuf.ug--- QLAMS.. MEANING. L. 1S Somier. 1. break the bacds .
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Results Plus: Examiner Comments

his answer did not score a mark as it referred to the bonds between atoms being weak.

he bonds between atoms are strong but the forces between molecules are weak.

. 4’[0‘1& {d]
Gthane baaa bw boiling  poiat Gy He et ave_Gald -
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Results Plus: Examiner Comments

his is an excellent answer that scored 2 marks.

Results Plus: Examiner Tip

ry to remember that the covalent bonds that hold the atoms together in molecules are strong.
here are just weak forces between the molecules.

Q45.

It was pleasing to see that a good proportion of candidates were able to calculate the
concentration correctly to gain the two marks available.

A common error seen was where candidates did not convert the volume from cm?, obtaining
0.094, in these cases 1 mark was awarded.

A nickel sulfate solution is made by dissolving 23.5g of nickel sulfate to make
250cm* of solution.

Calculate the concentration of the solution in gdm™.

(2)
@00 2 1000 = & O S dm
235 5 _ N
concentration=... 4. gdm?

Results Plus: Examiner Comments

he correct calculation that scored both marks.
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A nickel sulfate solution is made by dissolving 23.5 g of nickel sulfate to make
250cm’ of solution,

Calculate the concentration of the solution in gdm™,
(2)

22.5%250.7.0-9

concentration = .. U O? ... gdm™

Results Plus: Examiner Comments

his candidate scores just 1 mark.

A nickel sulfate solution is made by dissolving 23.5 g of nickel sulfate to make
250cm’ of solution.

Calculate the concentration of the solution in gdm™.
(2)

.......... _Concenvtotfon = L5035 238
I (< R -1

Results Plus: Examiner Comments

Another common error was to invert the fraction, this scored no credit.

Q46.

This question was generally well answered with most students able to carry out the calculation
successfully. Common errors included forgetting to convert between cm® and dm? or in some
cases multiplying 23.5 x 250 rather than dividing 23.5/250. Where the conversion from cm?® to
dm? was missing, one mark was lost.
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A nickel sulfate solution is made by dissolving 23.5 g of nickel sulfate to make
250cm’ of solution.

Calculate the con the solution in gdm .
(2)

_concentration (o@m3) = mass (9)

concentration =......0. @AY, ... gdm™

Results Plus: Examiner Comments

he first step of dividing the mass by the volume was correct and scored 1 mark. However, the
candidate forgot to multiply by 1000 to change the units from g cm>to g dm™3. So 1 mark was
given for 0.094.

A nickel sulfate solution is made by dissolving 23.5 g of nickel sulfate to make
250¢m’ of solution.

Calculate the concentration of the solution in gdm™,

(2)
. 1- 3.5 =280 ~ oL eqU
e 0.01Y4 x24840 =22 .56

concentration= ... A< . 56 gdm

Results Plus: Examiner Comments

he first step of the calculation was correct to give the value of 0.094, but the second step was
difficult to understand what it represents. This scored 1 mark.
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A nickel sulfate solution is made by dissolving 23.5 g of nickel sulfate to make

250cm’ of solution.
Louem |

Calculate the concentration of the solution in gdm™,

(2)
20w x IO = 025 Ana” (028
concentration = ... 4. gdm™

Results Plus: Examiner Comments

he candidate seems unsure as to whether to multiply or divide by 0.25 as both were shown.
However the candidate fortuitously decided on the correct route and the answer scored 2 marks.

Results Plus: Examiner Tip

Practice calculations of this type.

Q47.

This question was well answered overall with many candidates achieving at least a level 2
response - either by explaining the properties ionic, covalent and metallic compounds without
identifying the bonding as asked in the question, or by identifying metallic bonding and
explaining the properties of metals. Some candidates did not correctly identify ionic and simple
covalent compounds and had the properties of these mixed up. Some candidates that achieved
a level 2 response did not achieve level 3 only because they did not identify the bonding in the
different substances.
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Q48.

This was a question on one of the Core Practicals for the specification, so it was surprising to see
many candidates produce a poor answer or made no attempt to answer the question.
Candidates are advised to read the question: a large proportion of candidates wasted time
outlining the early setting up and weighings, when the question asked them to start from the
point of having a weighed sample of magnesium in a crucible. Some even added extra detail to
the start of the experiment and said the empty crucible should be heated strongly to remove
water/oil residues, all this did not gain credit. Most went on to gain the mark for heating the
crucible. The lifting of the lid was not always known; and candidates were slightly vague on the
weighing that takes place at the end of the experiment, rather than clearly measuring the
crucible, the lid and contents after cooling. Few candidates left the heated crucible to cool before
reweighing. Key details were missing from their descriptions of weighing the product and how to
find the mass of oxygen combined.

Errors reported by examiners included:

e how several candidates wrote about burning the magnesium ribbon instead of heating it
in the crucible.

e that several candidates mentioned leaving a small gap when putting the lid on the
crucible, but this would result in too much loss of magnesium oxide when formed. Some
candidates had the crucible sealed with the magnesium and oxygen inside.

e that some candidates scored zero as they used magnesium oxide from the start instead
of magnesium. Worryingly, there were candidates who that thought oxygen would be
removed by heating as in thermal decomposition.

* how some students chose completely random methods — distillation, boiling, burning,
crystallisation etc. This arose presumably because those candidates had yet to carry out
that experiment for themselves.

e that some candidates described the calculation rather than the practical.

Describe an experiment to determine the mass of oxygen that combines with a
known mass of magnesium, in a crucible and lid of known mass.

| 4 (A (3)
oo o Wi, ty Ormable el ond Vo fulre shog
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Snoutd Lo Yo G o Sy ond Ehen BRUS oy mags Of

Owgen ombined.

7
"

Results Plus: Examiner Comments

his response scored two marks: for heating the crucible with the Bunsen burner and for finding
the final mass of the crucible + contents. The mark for subtraction was not given as the original
mass of magnesium did not seem to figure in that sum.
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Results Plus: Examiner Tip

Candidates will be expected to know the details of how to carry out the core practicals.

Describe an experiment to determine the mass of oxygen that combines with a
known mass of magnesium, in a crucible and lid of known mass.

(3)
Wiy by
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Results Plus: Examiner Comments

Several of these were seen where the candidate started with magnesium oxide and hoped to
produce magnesium by the thermal decomposition of magnesium oxide. There was nothing in
this answer that was creditworthy.

Describe an experiment to determine the mass of oxygen that combines with a

known mass of magnesium, in a crucible and lid of known mass.
(3)
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Results Plus: Examiner Comments

his is an example of a response where the first three lines were superfluous as it did not follow
from the question that was being asked. Many answers like this were seen, where valuable time
was used up by the candidate. From line 4 onwards, the response was given a mark for heating
the crucible (and contents), a mark for lifting the lid occasionally and a mark for reweighing at
the end. 3 marks were awarded.

Results Plus: Examiner Tip

Candidates need to read the question carefully and know what is asked of them before they start
writing.

Q49.

Other than some confusion between atomic mass and atomic number, and which version of the
periodic table uses which, this question was fairly well answered. The most commonly scored
mark was for the Mendeleev's periodic table to have gaps for elements that had not been
discovered. Some top candidates used bullet points and balanced their answers from describing
Mendeleev's periodic table and the modern periodic table. Candidates need reminding of the
terms atomic number and relative atomic mass as these were frequently used incorrectly.
Candidates need to realise that the subatomic particles were not known to Mendeleev as by then
they had not yet been discovered and played no part in his ordering of the known elements at
that time. Candidates using electrons to describe the order in the modern Periodic table were
not always making the link between outer shells and group number.

There were very few zero-scoring answers, and with so many creditable responses possible, a
good proportion of candidates obtained 3 marks.

Inevitably there were several misconceptions reported by examiners including 'Mendeleev left
gaps missing', 'Mendeleev arranged the elements by atomic mass number' and 'the modern
periodic table is arranged by metals and non-metals'.


https://stemup.co.uk

In 1871, the Russian chemist Dmitri Mendeleev produced the first version of the
periodic table,

Describe how Mendeleev arranged the elements in this first version of the
periodic table and why the elements are arranged differently in the modem
periodic table,

QP(%;\%\@%M@{\& .c}rdﬂ(. g \/ CQ) L 5

(Total for Question = 11 marks)

Results Plus: Examiner Comments

hree points were made extremely well and the response was given 3 marks.

Describe how Mendeleev arranged the elements in this first version of the
periodic table and why the elements are arranged differently in the modern
periodic table.

Results Plus: Examiner Comments

Although nothing was mentioned about the modern periodic table, the answer contained the
relevant points about the original periodic table.
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Describe how Mendeleev arranged the elements in this first version of the
periodic table and why the elements are arranged differently in the modern
periodic table.

Results Plus: Examiner Comments

he idea of 'mass number' did not exist at the time of Mendeleev - that only came once the
sub-atomic particles were discovered. Arrangement by proton number was the only idea here
that could be credited.

In 1871, the Russian chemist Dmitri Mendeleev produced the first version of the
periodic table,

Describe how Mendeleev arranged the elements in this first version of the
periodic table and why the elements are arranged differently in the modern
periodic table.
(3)

INVENACIOY. MAOSUCAONA ANIONGE 1S QDS UL
FEAOKVE QROMIC UMOTE FOM UGNCAT 1 VOWSKT,
DU TNED OIS0 A FITICINQS SOV M@t Missug ;-
NC S SPACES FOY NS MISSING AZMNIS . His \csmma

QUL ArfoC Yaas , DUE TR ChanO 0 0QCaE ...
FENTWVE QJTINC MNASS -

Results Plus: Examiner Comments

he only point that was credited here was that Mendeleev left spaces for elements he predicted
should exist.
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Results Plus: Examiner Tip

he modern periodic table is ordered by atomic number and by electron arrangements of the
atoms of those elements.

Q50. No Examiner's Report available for this question

Q51.

Many good answers were seen here, with candidates giving the numbers of neutrons in the three
isotopes. Those who wrote down the numbers of protons and electrons in the three isotopes and
then the number of neutrons invariably scored both marks for the question. Note that candidates
who only compared two isotopes only scored one mark. Candidates should make sure that they
use the data given in questions like this — although a simple statement about isotopes differing
in neutron number still gained one mark. It was likely that many candidates did not read the
question carefully enough as credit was only given for differences and not similarities.

A significant minority mixed up neutrons with protons or electrons, and some wrote vaguely of
‘subatomic particles'.

Some candidates thought that the line in magnesium-24 meant that there were a negative
number of particles.

Responses that referred to differences in electron and proton numbers were quite common.

The atomic number of magnesium is 12,
Magnesium exists as three isotopes: magnesium-24, magnesium-25 and
magnesium-26.

Describe, by referring to the numbers of subatomic particles, the differences
between one atom of each of these isotopes.
(2)

MO TES | Lrkees 0o o othn blon | beariue -

R W et o NG Cenbeing, 2 Oxores

Results Plus: Examiner Comments

he answer does focus on the differences between the 3 isotopes and this description was given
2 marks.
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Describe, by referring to the numbers of subatomic particles, the differences

between one atom of each of these isotopes.
(2)

A dheee _SOped Al ha He  Some
LR of . erotenS. . oNd . 2neckrens. Ctk\ Howerer

.......... e neoboenS. . UskA. WGl eEEeck s
WS Mads  fo wikenee 1+ woS
MAMCAS | Lo re ool mj 25 h (3 -

Results Plus: Examiner Comments

Although this answer says that the number of neutrons will be different for each of the isotopes,
only the numbers for Mg-24 and Mg-25 have been given; the number for Mg-26 is missing, so

this answer was only credited with 1 mark.

Describe, by referring to the numbers of subatomic particles, the differences
between cne atom of each of these isotopes.
_ (2)
_amd A dechlon. number of 2. bk ey adl. hdse

. . d«ﬁﬁ‘heﬂ{ of.. .nedtens.. Nj-‘l&; ....... will  have L. .
nUekrons , rmq-2s LU hake |5 nuebrons odf

Results Plus: Examiner Comments

he numbers of neutrons in each of the isotopes have been identified and so this answer was
given 2 marks.

Results Plus: Examiner Tip

ake care to read the question. This question is about the differences and not about similarities.

STEMUP.CO.UK
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Mark Scheme

Q1.

Q2.

Q3.

Q4.

Question | Answer Mark
number
number of protons = 52 (1) (2)
number of neutrons = 125 - number of protons (1) (= 73) AO2
Question | Answer Additional guidance Mark
number
Formula mass POClz = (31+16+3x35.5) (1) | allow answers to 2 or (2)
(= 153.5) more sig figs
AO2
9% Cl = 3x35.5 x 100 (1) (= 69.4%)
153.5 allow ecf on formula mass
allow % Cl = 35.5 x 100
82.5
= 43% (1)
Question | Answer Mark
number
63.5 (=0.39811912) (1) (3)
159.5
AO2
0.398 x 100 (= 39.811912) (1)
40 (1)



https://stemup.co.uk

Q5.

Question | Answer Additional guidance Mark
number
6.92 with or without working scores 4 | penalise early rounding once only (4)
7.59x 6 (1) (= 45.54) (7.59x6) + (9241 x7)(3)
100
9241 x7 (1) (= 646.87) (1)
45.54 + 646.87 (1) (= 6.9241) 6 x 0.0759 (1) (= 0.4554)
100 7 x09241 (1) (= 6.4687)
0.4554 + 64687 (1)
6.92 (1) =6.92 (1)
allow
7.59% of 6 (1) (= 0.4554)
92.41% of 7 (1) (= 6.4687)
0.4554 + 64687 (1)
=6.92 (1)
allow ecf
allow MP4 for incorrect answer with
working to 2 dp if using most of the data
in guestion
Question | Answer Additional guidance | Mark
number
final answer of 47.91 / 47.9 with or 48 without working = 0 | (3)

without working (3)
All percentages given as:

Ti-46 = 8
Ti-47 = 7

Ti-48 = 75

Ti-49 = 6

Ti-50 = 4 (1)

46 x 8 = (368)
47 x 7 = (329)
48 x 75 = (3600)
49 x 6 = (294)
50 x 4 = (200)
(= 4791) (1)

4791 = 47.91 (1)
100

allow 7-7.5 for Ti-47
(7.5 gives 48.145)

allow ECF for MP2

[Note: answer of 48
can score MP3 but
must have correct
working]

Allow ECF but answer
for MP3 must be
between 46 and 50
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Q6.

Q7.

Q8.

Question | Answer Additional guidance Mark
number
(i) 100 with or without working | ignore any units (2)
scores 2
ecf for MP2 if using 12,16 and 40, using addition and
40+ 12 +3x16 (1) multiplication only
=100 (1)
(i) 56% without working scores | 56/answer to 4{d){i) (1) (2)
0 x 100 (1)
56 (1) MP2 only for correctly x 100 some figure derived from
100 the data given
100% scores 0
(x 100) = 56 (%) (1)
Question | Answer Additional guidance Mark
number
(i) 100 with or without working scores 2 ignore any units (2)
40+ 12+ 3x16(1) ecf for MP2 if using 12, 16 and 40,
=100 (1) using addition and multiplication only
(ii) 56% without working scores 0 S6/answer to 4(d)(i) (1) (2)
56 (1) % 100 (1)
100 MP2 only for correctly x 100 some
figure derived from the data given
(x 100} = 56 (%) (1) 100% scores 0
Question | Answer Mark
number
moles sucrose = 10.0 (1) (=0.029) (2)
342
_ AQ2
number of atoms = 10.0 x 45 x 6.02 x 1022 (1)
342
(= 7.92 x 1022)
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QO.

Q10.

Q11.

Q1l2.

Question | Answer Mark
number

(M x=6(1) (2)

y =14 (1)

(i) | 25(a) (1)
Question | Answer Additional guidance Mark
number

MP1 : using volume = mass (1) without working (3)
concentration 750 cm®  (3)
0.75 (dm?) (2)
MP2: volume = 9.0 (dm?) (1)
12 12 (0) x 1000 (1) = 1333 cm?
(= 0.75dm?) g
MP3: converting volume to cm® = 0.75 x 1000 (1)
(= 750 (cm?))
Question | Answer Mark
number
10.32 + 5.12 (1)= (15.44) (g) (1)
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Question | Answer Additional guidance Mark
Number
MNa 0 formula alone scores 0 (3)
AO 21
0.92 : 0.32 (1)
23 16
0.04 0.02 2™ MP is either for working out correct
OR 2 1 (1) number of moles
OR for finding the correct ratio by
dividing by the smaller
number from an incorrect first step
(empirical formula from ratio) | 3" MP is for correctly converting a
Na:0 (1) ratio to a formula with whole numbers
only
example
23 16
0.92 0.32
25 : 50(0)
1 2 (1)
NaOz (1)
Q13.
Question | Answer Additional guidance Mark
Number
Na O formula alone scores 0
(3)
0.92 0.32 (1) AD 21
23 16
0.04 0.02 2" MP s either for working out
OR 2 1 (1) correct number of moles OR for

Na:0 (1)

(empirical formula from ratio)

by the smaller number from an
incorrect first step

ratio to a formula with whole
numbers anly

example

23 16

0.92 0.32
25 : 50 (0)
1 :2 (1)

NaO:z (1)

finding the correct ratio by dividing

3 MP is for correctly converting a
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Q14.

Question | Answer Additional Mark
number guidance
25 cm? solution contains = 0.25 g ammonium chloride | allow full (2)
marks for
1 cm? solution contains = 0.25 g (1) correct
25 answer with
no working
10 cm? solution contains = 0.25 x10¢g (1) = 0.1 (g)
25
Q15.
Question Answer Mark
Humber
(i) 5 molecules of each have reacted/ 5:5 (1)
1:1 (1)
(2)
Question Answer Mark
Humber
('II} C Hz + Clz — 2HCL
(1)
Qle.
Answer Acceptable answers [Mark
2x1 + 16 (=18) (1)
Q1l7.
Answer Acceptable answers [Mark

2x1 + 16 (=18) (1)
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Q18.

Question | Answer Mark
Number
e 0.4dm3(1)
e 100/0.4 (1)
=250 (g dm3) (1)
OR
* 400 cm? contain 100 g
e 1cm?contains 100 g (1)
400
* 1dm?contains 100 x 1000g (1)
400
e =250 (g dm3)(1
(g dm?) (1) @)
Q19.
Answer Acceptable answers Mark
A calculation involving
mass of solid = 258.515 - 258.450 (1)
(=0.0659) (2)
concentration = 0.065 x %%, (1) fallow TE from mass of solid for second
(= 0.130 (g dm?)) mark
Q20.
Answer Acceptable answers Mark
A calculation involving
mass of solid = 258.515 - 258.450 (1)
(=0.0659) (2)

concentration = 0.065 x %%, (1)

(= 0.130 (g dm3))

allow TE from mass of solid for second
mark
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Q21.

Question | Answer Additional guidance Mark
Number
1 mol of hydrogen atoms = a correct answer alone (3) (3)
mass of 1.00 g = 6.02 x 1073
atoms if 1 x6.02 x 102 is followed by AD21
atoms or particles, then award 1%
marking point
6.02 x 10** H atoms has mass = | on answer line
1.00 g (1) 3.32 x 102 (g) (2)
mass of 1 H atom = 1.00 ignore sig figs except for one
(1)
6.02 x 10%
= 1.66 x 102
(g) (1)
Q22.
Answer Acceptable answers Mark
e 100 (kg) (calcium carbonate) —OR alternative 106+100
106 (kg) (sodium carbonate) {40000+100 /40--100 (moles
(1) approach) (2)
106x40 (1) (=42.4) Only 42.4 with no working worth 2
100 marks
42400g worth 2 marks
Q23.
Answer Acceptable answers Mark
e 100 (kg) (calcium carbonate) —OR alternative 106+100
106 (kg) (sodium carbonate) [40000+100 /40+100 (moles
(1) approach) (2)

106x40 (1) (=42.4)
100

marks
42400g worth 2 marks

Only 42.4 with no working worth 2
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Q24.

Q25.

Question | Answer Additional Mark
number guidance
relative formula mass 503 4.52 x 102 without
=32.0 + (2x16.0) working - 3 marks
= 64.0 (1)
amount of S0z =48.0 (1)
64.0
number of molecules
= 48.0 x 6.02 x 1023
64.0
=4.52 x 102 (1)
(3)
Question | Answer Mark
Number
(i)
isotope mass number of | number of
number protons neutrons
magnesium-24 24 12 12
magnesium-25 25 12 13
magnesium-26 26 12 14
all four numbers correct (2)
any two numbers correct (1)
(2)
Question | Answer Mark
Mumber
(i1) total mass of Mg-24 atoms = 78.60 x 24 = 1886.4
total mass of Mg-25 atoms = 10.11 x 25 = 252.75
total mass of Mg-26 atoms = 11.29 x 26 = 293.54
mass of = (78.60 x 24) + (10.11 x 25) + (11.29 x 26) (1)
100 atoms
relative = (78.60 x 24) + (10.11 x 25) + (11.29 x 26) (1)
atomic mass 100

=24.3 (2)

allovs (1) only for any other number of significant figures

(4)
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Q26.

Answer Acceptable answers Mark
40 +[2 x 35.5] (=111) 111 alone
(1)
Q27.
Answer Acceptable answers Mark
40 +[2 x 35.5] (=111) 111 alone
(1)
Q28.

Q29.

Question
MHumber

Answer

Mark

e 88+ (14 +16x3)x2 (1)
« =212 (1)

(2)
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Question Answer Acceptable answers Mark
Number
A | tion linki (2)
n eéxplanation linking any Any reference to ionic bonding or
two of intermolecular forces scores 0/2
¢ giant (covalent )
. latt

structure)/ giant athice
molecule
/macromolecule /large | |ots of/many
number of bonds (1)

* strong bonds hard to break
(covalent)
bonds (1)

e large amount of heat ignore hard to melt/high

) temperature needed
/energy (needed to
break bonds) (1)
Q30.
Question Answer Acceptable answers Mark
Number
(2)

An explanation linking any
two of

giant (covalent
structure)/ giant
molecule
/macromolecule /large
number of bonds (1)

strong
(covalent)
bonds (1)

large amount of heat
/energy (needed to
break bonds) (1)

Any reference to ionic bonding or
intermolecular forces scores 0/2

lattice

lots of/many

bonds hard to break

ignore hard to melt/high
temperature needed

Q31.
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Question | Answers Acceptable Answers Mark
Number
(a)(i) chlorine- | chlorine-
35 37
number 17 17
of
protons
number 18 20
of
neutrons
number 17 17
of
electrons
the four 17s (1)
the 18 and 20 (1) (2)
Question | Answers Acceptable Answers Mark
Number
(a)(ii) | An explanation linking
M1 average (mass of mean
atoms/isotopes present) (1) ignore weight
M2 more chlorine-35 than 75% chlorine-35 / 25% chlorine-
chlorine-37 / higher {percentage | 37/
/ abundance} of CI-35 / lower chlorine-35 and chlorine-37 in
{percentage / abundance} of Cl- |ratio 3:1/
37 /(1) correct calculation to obtain 35.5
(2)
eg[(75x35) + (25x37)])/100 (2)
Question | Answers Acceptable Answers Mark
Number
{b) Diagram showing one carbon
and four chlorines use of dots or crosses or mixture of
both
four pairs of electrons shared | ignore inner shells even if incorrect
between the carbon and ignore symbols
chlorine atoms (1)
fully correct (1) (2)
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Question
Number

Indicative Content

Mark

QWC

* (<)

A response including some of the following points

Note: (carbon to carbon) strong bonds is given in question

Diamond:

Uses and Properties

in cutting tools/engraving
drill bit

jewellery

diamond very hard/strong
attractive/lustrous

high melting point

Explanations

giant molecular/covalent

each carbon atom bonded to four other carbon atoms
three dimensional structure

to break it lots of bonds would need to be broken
would need lot of energy/force

Graphite:

Uses and Properties

to make electrodes

a lubricant

sporting equipment

in pencils/drawing

graphite conducts electricity
soft

Explanations

giant molecular/covalent

each carbon atom bonded to three other carbon atoms
each carbon atom has a free electron

delocalised electrons

(delocalised) electrons mowve to carry current

layers of carbon atoms

weak forces/bonds between layers/sheets

so layers/sheets can slide/rub off or over each other

(6)

STEMUP.CO.UK
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Level

Mo rewardable content

a limited description

eg for either diamond or graphite

states a correct Use or Property

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

spelling, punctuation and grammar are used with limited accuracy

a simple description/explanation

eg for both diamond and graphite
states a correct Use or Property linked with at least one relevant
explanation point

OR

for either diamond or graphite
States a correct Use or Property linked to at least two relevant
explanation points

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 explanation

eg for both diamond and graphite

States a correct Use or Property linked to at least three relevant
explanation points (in total)

OR

for either diamond or graphite

States a correct Use or Property linked to at least four relevant
explanation points (in total)

the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

Q32.

STEMUP.CO.UK
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Question | Answers Acceptable Answers Mark
Number
(a)(i) chlorine- | chlorine-
35 37
number 17 17
of
protons
number 18 20
of
neutrons
number 17 17
of
electrons
the four 17s (1)
the 18 and 20 (1) (2)
Question | Answers Acceptable Answers Mark
Number
(a)(ii) | An explanation linking
M1 average (mass of mean
atoms/isotopes present) (1) ignore weight
M2 more chlorine-35 than 75% chlorine-35 / 25% chlorine-
chlorine-37 / higher {percentage | 37/
/ abundance} of CI-35 / lower chlorine-35 and chlorine-37 in
{percentage / abundance} of Cl- |ratio 3:1/
37 /(1) correct calculation to obtain 35.5
(2)
eg[(75x35) + (25x37)])/100 (2)
Question | Answers Acceptable Answers Mark
Number
{b) Diagram showing one carbon
and four chlorines use of dots or crosses or mixture of
both
four pairs of electrons shared | ignore inner shells even if incorrect
between the carbon and ignore symbols
chlorine atoms (1)
fully correct (1) (2)
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Question
Number

Indicative Content

Mark

QWC

* (<)

A response including some of the following points

Note: (carbon to carbon) strong bonds is given in question

Diamond:

Uses and Properties

in cutting tools/engraving
drill bit

jewellery

diamond very hard/strong
attractive/lustrous

high melting point

Explanations

giant molecular/covalent

each carbon atom bonded to four other carbon atoms
three dimensional structure

to break it lots of bonds would need to be broken
would need lot of energy/force

Graphite:

Uses and Properties

to make electrodes

a lubricant

sporting equipment

in pencils/drawing

graphite conducts electricity
soft

Explanations

giant molecular/covalent

each carbon atom bonded to three other carbon atoms
each carbon atom has a free electron

delocalised electrons

(delocalised) electrons mowve to carry current

layers of carbon atoms

weak forces/bonds between layers/sheets

so layers/sheets can slide/rub off or over each other

(6)

STEMUP.CO.UK
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Level |0 No rewardable content
1 1-2 + a limited description
eg for either diamond or graphite
states a correct Use or Property
« the answer communicates ideas using simple language and uses
limited scientific terminology
+ spelling, punctuation and grammar are used with limited accuracy
2 3-4 +« a simple description/explanation
eg for both diamond and graphite
states a correct Use or Property linked with at least one relevant
explanation point
OR
for either diamond or graphite
States a correct Use or Property linked to at least two relevant
explanation points
= the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy
3 5-6 + a detailed explanation
eg for both diamond and graphite
States a correct Use or Property linked to at least three relevant
explanation points (in total)
OR
for either diamond or graphite
States a correct Use or Property linked to at least four relevant
explanation points (in total)
« the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
« spelling, punctuation and grammar are used with few errors
Q33.
Question | Answer Additional Mark
number guidance
/\ allow dots or (2)
H / H Crosses or a
mixture of both AO1

(2)
OR

shared pair of electrons between the
oxygen and a hydrogen (1)

rest of molecule correct (1)
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Q34.

Q35.

Question | Answer Additional guidance Mark
number
(i) Left : H2504 (1) reject superscript numbers (2)
Right : CuS0s (1) reject superscript numbers
incorrect balancing max 1
Question | Answer Mark
number
(ii) £3.5 4+ 12 + 3x16 (1) (2)
=123.5(1)
Question | Answer Mark
number
(iii) A bubble the gas through limewater, limewater tumns cloudy (1)
The only correct answer is A
B is not correct because test shows only an acidic gas
C is not correct because test shows only that the gas does not support
combustion
D is not correct because test shows only an acidic gas
Question | Answer Additional guidance Mark
number
(i) Left : H2S0. (1) reject superscript numbers (2)
Right : CuSQa (1) reject superscript numbers
incorrect balancing max 1
Question | Answer Mark
number
(ii) 63.5 + 12 + 3x16 (1) (2)

=123.5 (1)
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Question | Answer Mark
number
(iii) A bubble the gas through limewater, limewater turns cloudy (1)
The only correct answer is A
B is not correct because test shows only an acidic gas
C is not correct because test shows only that the gas does not
support combustion
D is not correct because test shows only an acidic gas
Q36.
Question | Answer Additional guidance Mark
number
(i) 4 electrons shown between the 2 carbon | electrons may be shown as dots, (1)
atoms Crosses or as a mixture
(ii) carbon monoxide / carbon / soot allow CO J C (1)
ignore carbon dioxide
Q37.
Question | Answer Additional guidance Mark
number
shared pair of electrons in right hand overlap(1) EXP
rest of molecule with 4 electrons drawn in outer (2)

shell of O only (1)

s g MP2 dependent on MP1
allow x or = or combinations thersof for any

electrons

2 B - -
(2) ignore inner shells of electrons even if incorrect

Q38.
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Question | Answer Additional guidance | Mark
number
(i) C2HsOH + 02 — CH3COOH + H20 (2) (2)
. correct formulae
left hand side (1) with incorrect
right hand side (1) balancing (1)
Question | Answer Mark
number
(ii) C 4/60 x 100 (1)
C is the only correct answer.
A is incorrect because there are four atoms of hydrogen in
ethanoic acid
B is incorrect because there are four atoms of hydrogen in
ethanoic acid
D is incorrect because the fraction is inverted and there are four
atoms of hydrogen in ethanoic acid
Q39.
Question Answer Additional Mark
number guidance
e ignore arrows (3)
& v m e showing movement
F =N o \e of electrons EXP
Py ca | #p| * o <
-u_ ) : -‘ b ; *
L
charge on ion 2 charge on ion -1
(3)
« correct dots for calcium ion (1)
» correct 2 dots and & crosses for the oxide ion (1)
« correct charges 2+/+2 and 2-/-2 (1)

Q40.
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Question | Indicative content Additional guidance Mark
number
(i) straight line of best fit (1 cm? ignore line between 0 and 1 | (1)
to 5 cm?) and after 5
must be a single ruled line
Question | Indicative content Additional guidance Mark
number
(ii) « any line extrapolated to (2)
Bom® (1)
« value read from their
extrapolated line +/- 1
small square (1)
2" mark dependent on
15t
no line =0
Q41.
Question | Answer Additional guidance Mark
number
(i) straight line of best fit (1 cm? ignore line between 0 and 1 | (1)
to 5 cm?) and after 5
must be a single ruled line
Question | Answer Additional guidance Mark
number
(ii) « any line extrapolated to (2)

Q42.

6em?® (1)

« value read from their
extrapolated line +/- 1
small square (1)

2" mark dependent on
15t

no line =0
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Question | Answer Additional guidance Mark
number
Al + PO4” — AIPOs (2) allow any neutral aluminium (2)
phosphate formula based on their | AO2
Al¥ (1) aluminium ion.
AlPO4 (1)
allow ALP*POs*
Q43.
Question Answer Acceptable answers Mark
Number
(a)(i) 2Na (1) + Cl; — 2 Nacl (1) | maximum 1 mark if any
balancing number is added in
Ignore + in front of the 25 front of Cl; or if any of the
formulae are changed
eg 4MNa + 2Cl; — 4NaCl or
Na + 1/2 Cl; — NacCl
score (1)
do not allow negative signs in
front of balancing numbers (2)
Question Answer Acceptable answers Mark
Number
(a)(ii) 2.5 (1) 0.625 or 5/8
4.0
their fraction x 100 62.5/63 with {no/incorrect}
(1) (=62.5) working
correct working with {no/wrong} (2)
Question Answer Acceptable answers Mark
Number
(a)(iii) | A ionic (1)
Question Answer Acceptable answers Mark
Number
(a)(iv) 23 + 35.5 (=58.5) 58.5 with {no/incorrect} working
Ignore g 23 + 35.5 with {no/wrong}
answer
do not allow 58/59 without (1)
working

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(b) 24 (1) 1/5 or 0.2
120
their fraction x 100 (1) 20 with {no/incorrect} working
(=20%)
correct working with {no/wrong} (2)
answer
Question Answer Acceptable answers Mark
Number
(c)(i) CHs 2 CHz/ CiHz/ HiC (1)
do not allow just 1:3
Question Answer Acceptable answers Mark
Number
(c)(ii) | An explanation linking any two maximum 1 mark if breaking
from bonds between atoms/breaking
down {molecules/
particles}/breaking covalent
bonds
weak {forces/attractions} specific weak forces eg Van der
(1) Waals/London
weak bonds
do not allow covalent bonds are
weak /weak bonds between
atoms
ignore weak hydrogen bonds
between weak bonds between
{molecules/particles/them?}/ {molecules [/ particles}
intermolecular
(1)
do not allow intramolecular
little {heat/energy} needed {to ‘little energy is needed to break
separate the molecules/overcome | the bonds’ only if it is clear that
force(s) between molecules} {covalent/single} bonds are not
(1) being broken (2)
(Total for Question = 11 marks)
Q44.
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Question | Answer Acceptable answers Mark
Number
(a)(i) 2 Na (1) + Cl; — 2 NaCl (1) | maximum 1 mark if any
balancing number is added in
Ignore + in front of the 25 front of Cl; or if any of the
formulae are changed
eg 4Na + 2Cl; — 4NaCl or
Na + 1/2 Clz — NaCl
score (1)
do not allow negative signs in
front of balancing numbers (2)
Question Answer Acceptable answers Mark
Number
(a)(ii) 2.5 (1) 0.625 or 5/8
4.0
their fraction x 100 62.5/63 with {no/incorrect}
(1) (=62.5) working
correct working with {no/wrong} (2)
Question | Answer Acceptable answers Mark
Number
(a)(iii) | A ionic (1)
Question Answer Acceptable answers Mark
Number
(a)(iv) 23 + 35.5 (=58.5) 58.5 with {no/incorrect} working
Ignore g 23 + 35.5 with {no/wrong}
answer
do not allow 58/59 without (1)

working

STEMUP.CO.UK
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Question | Answer Acceptable answers Mark
Number
(b) 24 (1) 1/5 or 0.2
120
their fraction x 100 (1) 20 with {no/incorrect} working
(=20%)
correct working with {no/wrong} (2)
answer
Question Answer Acceptable answers Mark
Number
(c)(i) CHs 2 CHz/ CiHz/ HiC (1)
do not allow just 1:3
Question Answer Acceptable answers Mark
Number
(c)(ii) | An explanation linking any two maximum 1 mark if breaking
from bonds between atoms/breaking
down {molecules/
particles}/breaking covalent
bonds
weak {forces/attractions} specific weak forces eg Van der
(1) Waals/London
weak bonds
do not allow covalent bonds are
weak /weak bonds between
atoms
ignore weak hydrogen bonds
between weak bonds between
{molecules/particles/them?}/ {molecules [/ particles}
intermolecular
(1)
do not allow intramolecular
little {heat/energy} needed {to ‘little energy is needed to break
separate the molecules/overcome | the bonds’ only if it is clear that
force(s) between molecules} {covalent/single} bonds are not
(1) being broken (2)
(Total for Question = 11 marks)
Q45.

STEMUP.CO.UK
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Question | Answer Additional guidance Mark
Number
final answer of 94 (g dm™) with | allow ECF (error carried (2)
or without working (2) forward) throughout
AO 21
OR other final answers:
23.5 (1) (= 0.094) 0.094 / 9.4 (1)
250 0.000094 or 9.4 x 1073 (1)
0.094 x 1000 (1)
OR
250 (dm?) (1) (= 0.25 (dm?)) | 0.25 (dm?) (1)
1000
23.5 (1)
0.25
OR
1000 (1) = 4
250
4x 23.5 (1)
allow 250 x 1000 or
10638(.3) (1)
23.5
Q46.
Question | Answer Additional guidance Mark
Number
final answer of 94 (g dm™2) with | allow ECF (error carried forward) (2)
or without working (2) throughout
AD 21

OR
23.5 (1) (= 0.094)
250

0.094 x 1000 (1)

OR

250 (dm?) (1) (= 0.25 (dm?))
1000

23.5 (1)
0.25

OR
1000 (1) = 4
250

4% 23.5 (1)

other final answers:
0.094 / 9.4 (1)
0.000094 or 9.4 x 107 (1)

0.25 (dm?) (1)

allow 250 x 1000 or 10638(.3) (1)
23.5
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Q47.

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 AO1
qualities and skills outlined in the generic mark scheme. /
The indicative content below is not prescriptive and candidates are AO3

not required to include all the material that is indicated as relevant.
Additional content included in the response must be scientific and
relevant.

Substance A

» giant ionic structure

* (high melting point) strong electrostatic attractions between ions

* due to a lot of energy required to overcome strong forces

» (electrical conductivity) in solid ions strongly attracted in lattice
ions cannot move, so poor conductor when solid

* when molten ions free to move, so good conductor when molten

Substance B

* metallic structure

e (high melting point) strong attraction between metal ions and
delocalised electrons

* due to a lot of energy required to overcome strong forces
between particles in solid

* (electrical conductivity) in solid delocalised electrons

+ free to move throughout metallic lattice, so good conductor when
solid

» delocalised electrons and ions free to move when molten, so good
conductor when molten

Substance C

+ covalent simple molecular

* (low melting point) weak intermolecular forces/ attractions
between molecules

» little energy needed to separate molecules, so low melting point

# (electrical conductivity) in solid and when molten no delocalised
electrons or ions to carry charge, so poor conductor
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Level Mark Additional Guidance General additional guidance — the
decision within levels
Eg - At each level, as well as content,
the scientific coherency of what is stated
backed up by detail will help place the
answer at the top, or the bottom, of that
level.
Mo rewardable material.
Level 1 1-2 Additional guidance Possible candidate responses
Identifies correct « A - giant ionic, B - metallic, C -
structure types OR simple molecular
explains a property of « High mp (for A or B) due to strong
one substance bonds (between atoms / ions)
+ Low mp for C due to weak
intermolecular forces
« A conducts when molten - ions can
move
« B conducts when solid / molten -
electrons can move
« C does not conduct — no free ions or
electrons can't move
Level 2 3-4 Additional guidance Possible candidate responses
Identifies correct + A - giant ionic AND high mp due to
structure type for one strong bonds between ions AND poor
substance AND explains conductor when solid - ions not free
at least one property of to move; good conductor when
that substance molten - ions free to move
« B - metallic AND high mp due to
OR explains at least two strong bonds between {atoms /
properties metal ions and delocalised electrons}
AND good conductor when solid and
molten - electrons free to move
« (- simple molecular AND low mp
due to weak intermolecular forces
AND poor conductor when solid and
molten - no ions and electrons not
free to move
Level 3 5-6 Additional guidance Possible candidate responses

Identifies correct
structure types and
explains properties for
least two substances

« A — giant ionic AND high mp due to
strong bonds between ions AND poor
conductor when solid - ions not free
to move; good conductor when
molten - ions free to move

AND / OR

« B - metallic AND high mp due to
strong bonds between {atoms /
metal ions and delocalised electrons}
AND good conductor when solid and
molten - electrons free to move

AND / OR

« C - simple molecular AND low mp
due to weak intermolecular forces
AND poor conductor when solid and
maolten - no ions and electrons not
free to move
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Level

Mark | Descriptor

0 Mo awardable content

Level

1-2 .

Demonstrates elements of chemical understanding, some of which is
inaccurate. Understanding of scientific ideas lacks detail. (A01)

Deconstructs scientific information but understanding and connections
are flawed. An unbalanced or incomplete argument that provides
limited synthesis of understanding. (AO3)

Level

3-4 .

Demonstrates chemical understanding, which is mostly relevant but
may include some inaccuracies. Understanding of scientific ideas is
not fully detailed and/or developed. (AQ1)

Deconstructs scientific information and provides some logical
connections between scientific concepts. An imbalanced argument
that synthesises mostly relevant understanding, but not entirely
coherently (AQ3)

Level

5-6 .

Demonstrates accurate and relevant chemical understanding
throughout. Understanding of the scientific ideas is detailed and fully
developed. (AO1)

Deconstructs scientific information and provide logical connections
between scientific concepts throughout. A balanced, well-developed
argument that synthesises relevant understanding coherently. (AQ3)

Q48.

Question
number

Answer Additional guidance

Mark

A description that combines three
of the following points to provide
a method:

« heat the magnesium (in allow heat crucible (containing
crucible) (1) magnesium)

and any two from

« |ift lid from time to time/allow

to cool (1)
*« determine mass of crucible, lid | allow use of weigh in place of
and product (1) determine mass

ignore 'measure’ alone
allow heat to constant mass
allow weigh at end /JOWTTE
 subtract to find mass of
oxygen combined (1)

(3)
EXP
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Q49.

Q50.

Q51.

Question
number

Answer

Mark

An answer that provides a description by making reference to three of
the following points:

« using the properties of the known elements and their compounds at
the time (1)

« |eaving gaps for elements / predicting existence and properties of
elements yet to be discovered / newly discovered elements have been
added (1)

« in order of {increasing) (relative) atomic mass (1)

+ in modern periodic table elements arranged in order of increasing
{atomic number / no of protons} (1)

+« Mendeleev thought that he had arranged the elements in the order of
increasing relative atomic mass, but this was not always true due to
the relative abundance of some of the pairs of isctopes (1)

Mote: do not allow ‘'mass number * in MP 3.

(3)
EXP

Question
number

Answer Additional guidance

Mark

A description including

* conductivity increases and then allow positive correlation

decreases (1) for increases and negative
correlation for decreases
AND any one guantitative description
from

+ conductivity increases (from 0) to
150 (g dm™) (1)

+ conductivity reaches maximum at
150 (g dm3) (1)

¢ conductivity then decreases from
150 (to 500) (2 dm3) (1)

(2)
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Question
number

Answer

Additional guidance

Mark

24Mg, 23Mg and 25Mg hawve 12, 13
and 14 neutrons respectively /
23Mg, *Mg have 1 and 2 more
neutrons than **Mg respectively (2)

allow {each isotope has / they
have} a different number of
neutrons (in nucleus) / different
numbers in two of the isotopes (1)

ignore any similarities

(2)

EXP
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