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Introduction

Many candidates found this paper difficult and a lot of questions were left unanswered. The
different levels of demand within a question and between questions allowed allowed the
paper to discrimimate well; some of the more challenging questions on structure and
bonding discrimimated between the stronger candidates whereas weaker candidates were
able to access some of the marks in questions 1, 2 and 3. There was a good range of marks
overall in this paper.

Many candidates understood the basic organic chemistry in question 1 although a number
were not able to calculate the M, for propane in 1(c). There was also some confusion

between the molecular formula and the displayed formula of methane in 1(d).

In question 2 most candidates had clearly attempted chromatography, evidenced by the
details they put in the method. 2(b) allowed many candidates to perform well by describing a
method that would work well.

Question 3 discriminated well. Candidates should be encouraged to read the question
carefully in 3(b)(ii) and highlight the number of significant figures required, a lot of answers
were given to different numbers of significant figures.

Question 4 showed that a lot of candidates were not familiar with state symbols. It was
pleasing to see a good performance in 4(b)(iii) where many candidates had clearly seen this
type of graph before and were familiar with this style of question.

Question 5 showed a lot of confusion about bonding and structure. Many candidates had an
understanding about covalent bonds but were unsure about simple molecular and giant
covalent structures.

Many candidates showed a good understanding of sub-atomic particles in question 6 and
could link the reactivity of caesium with its position in the periodic table. Many, however,
struggled to describe how caesium atoms form ions and give the correct charges on the ions.

Many canddiates performed very well in the calculation in 7(c). The questions that related to
practical work in 7(a) and 7(b) were less well answered.
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Question 1 (c)

Candidates must use the periodic table to calculate the M, of a compound. Many candidates

have an answer of 11, which was the number of atoms in a molecule of propane. They
needed to use the A, of carbon as 12 and the A, of hydrogen as 1 to get to an answer of 44.
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Question 1 (d)
Many candidates confused the molecular formula and the displayed formula of methane.

Many answers were given as CHy, which is the molecular formula. The displayed formula of
any organic compound must show every bond.
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Question 1 (e)

A large number of candidates did not recognise that C;H,4 is the molecular formula for
ethene and the name of the compound formed is therefore poly(ethene). Candidates should
write answers as clearly as possible as poly(ethane) did not score.
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Question 2 (a)

This question was looking for two distinct comments about the differences between the
melting points of a mixture and a pure substance e.g. a mixture melts over a range of
temperatures and a pure substance has a sharp melting point.

2 (a) The melting point of solid Y is measured.

State how the result of this measurement would show whether Y is a pure

substance Qr a mixture,
(2)
.................. LD R £ O YPOS U S0, 1 WL, (G N S 1T P2 2 ¢ e

<( < ResultsPlus
I"/"----.. Examiner Comments

This question referred to the melting point of solid Y. Any comments
about boiling points were therefore ignored.

(W4 ResultsPlus
\_; Examiner Tip

Read the question!
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Question 2 (b)

This question was well answered. Candidates had clearly had a go at chromarography. Most
candidates scored 4 marks for describing how chromatography is set up. Few scored 5 as
many failed to say how it can be shown that X contains red and yellow dyes.

(b) A student is given three liquids. One liquid is a sample of a food colouring X,
and the other liquids are a yellow dye and a red dye.

Describe a chromatography experiment that the student could do to show that

X contains the yellow dye and the red dye.
(5)

= Proww. oage. Jine. ok the. paliom. of the. chomatogaphy . PAper..
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|

ig ResultsPlus
Examiner Comments

This answer scored 5 marks as the candidate has described how to set
up a chromatography experiment and how to show that X contains
both red and yellow dyes.
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(W4 ResultsPlus
\_} Examiner Tip

Read the question. Make sure you answer the full question as this
candidate has.

(b) A student is given three liquids. One liquid is a sample of a food colouring X,
and the other liquids are a yellow dye and a red dye.

Describe a chromatography experiment that the student could do to show that
X contains the yellow dye and the red dye.
(5}

it ket the botom of A G and 1d the bottom
s oovered with water, fold A LA of papet #rt ok a obick.
dg{smmpw ﬁ(b{wp«tr ........ m e mpmxf ................

ResultsPlus

Examiner Comments

Even though the question does not ask for a diagram, marks can be
scored from a diagram, especially if labelled or with accompanying
text.

=

(T4 ResultsPlus

\_/ Examiner Tip

Once again, read the question. This answer does not score full marks
as the description does not include how the results could be used to
show that X contains red and yellow dyes.
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Question 3 (a)(ii)

A test such as the test for oxygen needs a test and a result.

(i) Give a test for oxygen.

ﬂ,{ ( ResultsPlus

/--J. Examiner Comments

This did not score as the candidate needed to say that the glowing
splint relights.
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Question 3 (b)(i)

This question was leading to a calculation of the percentage of oxygen in the air. The scientist
quickly replaced the bung to stop the fumes of phosphorus oxide escaping. It would not
matter if any air escaped or if anything entered the tube. Quite often there is a clue hidden in
the question; in this case the third bullet point helped.

This is the scientist's method.
« remove the bung and record the initial water level in the glass tube
+ use a hot metal rod to ignite the phosphorus and quickly replace the bung

+ wait until all the white fumes have disappeared and the water level in the
glass tube stops rising

+ record the final water level in the glass tube

(i) Give a reason why the scientist quickly replaces the bung.
(1)

B A gl Rl afing SRR SN

\}’ ( ResultsPlus

:/"--1 Examiner Comments
This did not score as the candidate mentioned oxygen escaping. If they
had said to avoid any gas escaping, they would have been given the
mark as 'benefit of the doubt'.

I

A _[;- ResultsPlus
\

~_ Examiner Tip

Read the question!.
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Question 3 (b)(ii)

If a question is asking to calculate the percentage of a gas in the air, it is a good idea to think
about what the answer should be. In this case an answer of 21% with no working did not
score. Many candidates calculated the percentage of the air that was not oxygen whereas
others lost marks by not giving their answer to 3 significant figures.

WATDT® M0 AW AV ukide - T glals ke .

(i) The table shows the scientist’s results.

initial water level in arbitrary units

10.0

final water level in arbitrary units

18.3

T

Use the diagram and the results to calculate the percentage by volume of

oxygen in the sample of air.

Give your answer to 3 significant figures.

%$.3-10.0 0
"”_{_c._f x \06

= ¥3%
—

(4)

percentage of oxygen= .......... g?:’ ...................... s 90

AN

\}' ( ResultsPlus

/--J. Examiner Comments

that they can do a percentage calculation.

This scored 2 marks. 18.3-10.0 scores and the candidate has shown
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Q ResultsPlus

| Examiner Tip

Read the question and highlight what's important. This could not
score full marks as the answer was given to two significant figures, not

three.
(i) The table shows the scientist’s results. . &
initial water level in arbitrary units 10.0
final water level in arbitrary units 18.3

Use the diagram and the results to calculate the percentage by volume of
oxygen in the sample of air.

Give your answer to 3 significant figures.

(4)
12.2-10=%28.3
8.'__3 XK \00 = 20,75
S0-10= 4O uo
percentage of oxygen = ... mQa. .o %

N

ﬂ ResultsPlus
Examiner Comments

This scored full marks as the answer was correct and the working was
clearly laid out and easy to follow.
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Question 3 (c)(i)

Many candidates correctly balanced the equation. Many used the blank space after the
question for working which was a good idea.
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Question 3 (c)(ii)

This question required the use for universal indicator and either correct colours or pH values
to show if the solution of phosphoric acid was a strong or a weak acid. Other indicators such
as phenolphthalein or methyl orange do not show how strong or weak an acid is and
therefore did not score.

(i) Describe how to show whether the solution is strongly acidic or weakly acidic.
(3}

Test the pH Llevg ok He Sol fon with o (% ﬂﬁf’ff‘ ﬂé
the parg twrs mat ok & SYIYY Ca{w; e 5_ 5#@
wcbm g the coLcw— Un'e a5 sprong, (6 S Weskly o-&é&d

(Total for Question 3 = 11 marks)

ﬂ ResultsPlus
Examiner Comments

This answer did not score as litmus is a two colour indicator. The
candidate could have scored some credit if correct pH values had been
included.
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(i) Describe how to show whether the solution is strongly acidic or weakly acidic.
(3}

A Q‘r\ BINA
\ -SeMowen. Y. S

Wi G e (03
.«.....f\‘v\\w. SSn\u\i@a A5, cﬂmhﬁbamu_ ik

gy g s

(Total for Question 3 = 11 marks)

ResultsPlus

Examiner Comments

This did score 3 marks as pH indicator was read as universal indicator.

Q ResultsPlus

| Examiner Tip
Careful when quoting ranges of pH values or other values such as
temperatures. 0-3 would score for a strong acid but 0-4 would not. It's

often safer to give one value such as 1 for a strong acid and 5 for a
weak acid.
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(i) Describe how to show whether the solution is strongly acidic or weakly acidic,
(3)

36!10\.0/0@3{#111%}3
............. I -~ | AT

(Total for Question 3 = 11 marks)

IResuItsPhs

Examiner Comments

In this case litmus could have negated the mark scored by universal
indicator.

Pl

pip.
Q} ResultsPlus

| Examiner Tip

Careful to only give one answer for each mark.
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Question 4 (a)

Many candidates scored 1 mark as they identified that the equation wasn't balanced. To
score more they had to be specific and say that there needed to be a 2 in front of HCI.

Many candidates didn't seem to know the difference between (aq) for a solution and (l) for a
liquid so didn't score the mark for saying that CaCl, needed to be (aq) not (l).

Int GCSE Single Science 4SS0 1C 18



Question 4 (b)(i)

This question was well answered by most. The majority of candidates correctly concluded
that the reaction had stopped because the marble chips were in excess or that the
hydrochloric acid was limiting.

(b) The student uses this apparatus to investigate the effect of the concentration of
hydrochloric acid on the rate of the reaction with marble chips.

gas syringe \

TR Y e

marble chips hydrochloric acid

In the first experiment the student records the total volume of carbon dioxide gas
in the gas syringe every 30 seconds.

(il When the reaction has finished, some marble chips remain in the flask.

Give a conclusion the student could make about the reaction.
(1)

______ HH‘fhEh&AWCHQrCOleF*O,Suseduﬁooormrng
(ockon  diaxide . jan.sﬂ«@ ........ exc@ss..marble chips...cemain.....

- {\_ B
% ResultsPlus
Examiner Comments

This scored a mark as both statements were correct.
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Question 4 (b)(ii)

This question was looking for an observation so the student would know that the reaction
had stopped. This could have related to no more effervescence or no more gas being
collected in the syringe. Many candidates scored here.

(i) State how the student would know that the reaction has finished.
(1)

S\‘“Q(.QCLL\W&}

M

S{ { ResultsPlus

/“--1 Examiner Comments

This was not specific enough to score as the candidate has simply
restated what is in the question. If they had added 'so no more

bubbles' this answer would have scored.

(i) State how the student would know that the reaction has finished.
% (1)

SthPuS\\o\mw}

1\“ I
S{ { ResultsPlus
/“--1 Examiner Comments

This answer did score as there is a reference to no more bubbles
showing.
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Question 4 (b)(iii)

This question was well answered by many who were familiar with this type of graph from
practical work or this type of question from previous series of exams. A number thought that
as the volume of CO,, increased, the rate of reaction must increase when in fact it decreases.

To score more than 2, candidates had to link the shape of the graph with the rate of reaction.

(iii) The graph shows the student’s results.
4

o,

Total volume of
carbon dioxide

g L
Time

Explalnhowtheshape&fﬂmcuweshomhowther&tecfreactionchangesas
the time increases.
(3)
The....<oke of wackon. ﬂml.un&y ...... incxeases . a% bme  inceages,
o is. nek on . Bteep. cuve Bnce fe veoektva. does oot baged..

h&km&l'j o fe ond of He @achon e welume of cadeon.

ResultsPlus

Examiner Comments
This scored 2 marks. The first comment about rate increasing is

incorrect, marks are scored for recognising the end of the reaction and
the volume of CO, stays the same.
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(iii) The graph shows the student’s results,

A
HH
Total volume of
carbon dioxide
:;'
- -
Time
Explain how the shape of the curve shows how the rate of reaction changes as
the time increases.
| (3)
e . Carve \nors be...;.sz..ms:....‘.“.........S.m.g.gﬁ.‘" and
b Shows  that then the duat
........ ta otal . volume  ©f calbon 4" o de ik ease
Adae.rote  of  veactson Ul lncrsose. .
AP ke G0 thme Hio .....&:ﬂ_ca..gﬂah.szmm....h..c:..& ...................................

Lo Do o GboD

ResultsPlus

Examiner Comments

This candidate only scored 1 mark for the reaction stopping. There is
no link in the last sentence to the shape of the graph.
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Question 4 (b)(iv)

Many candidates scored 1 mark for drawing a curve that was below the original. To score 2
marks, the curve had to show half the volume of gas being produced.
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i t
RERERE 1
| e
l Tot.'l VOII.II'HE Of fende _: T [ | 1 e HE
~ carbon dioxide i PLigERs sRan
=it
!
= | ; -
; 35
I »
Time
' Explain how the shape of the curve shows how the rate of reaction changes as
‘ the time increases.
(3)

|
lq ..... Yo Nccosses the core ca (@ Scrhoa. JTHs

S]a\u&rm\mcma .......... ot the hx\cechloco  enid. losing. ..
oncentradion ad  $ivin§ obF F o (oF ok (o anal
k.. Sers....p ot Fhe Cetction LMIGhes. €o for
}d“ bt Cecetion.. Stops... 30emy... Lo '

i (iv) The student repeats the experiment using the same mass of marble chips
! and the same volume of hydrochloric acid. However, the acid is only half as
concentrated as the acid used in the first experiment.

On the grid, draw the curve you would expect the student to obtain in the
second experiment,

(2)
(Total for Question 4 =9 marks)
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|.1\

-

S{ { ResultsPlus

I‘/'--.‘\_ Examiner Comments

This didn't score the second mark as it was felt the line was too high at
the end.

-

(A ResultsPlus
\_; Examiner Tip

Care with the precision of lines and points in graphs. The tolerance is
usually +or - half a square.
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35

3¢

B § 4

Total volume of :
carbon dioxide *° 2

(| 4

5

5%+

-

Time

Explain how the shape of the curve shows how the rate of reaction changes as

the time increases.
(3)

ngﬂWWMMﬂﬁdmmamr{d& of .réacton &

....................................

o glate Rs Tl Conterk ek ued op, M groctient. clacwagp .
B yok ot waithon . detmage. A e end ) o enstant yolume i

Ldsen eoute Ol Hae HCL.hac. been. k. U, So o waadionic

(iv) The student repeats the experiment using the same mass of marble chips g
and the same volume of hydrochloric acid. However, the acid is only half as
concentrated as the acid used in the first experiment. _

On the grid, draw the curve you would expect the student to obtain in the
second experiment.

(2)
(Total for Question 4 = 9 marks)
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V ResultsPlus
I/'--._ Examiner Comments

This scored both marks as half the original volume of CO, is produced.
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Question 5 (a)

Many candidates scored 1 mark for mentioning sharing electron(s). To score both marks they
needed to refer to shared pair(s) of electrons.

5 Hydrogen sulfide (H,S) contains covalent bonds between the sulfur atom and.
the hydrogen atoms.

Hydrogen sulfide has a low melting point and a low boiling point and is a gas at
room temperature.

(a) Describe how covalent bonds are formed.

(2)
Covalends  bondsa ar Kueeed o 2

ol S ibecton . fa e
_______ Cs M@M M%ui 8@\,&\\\% Gl Lmsms__._

|

% ResultsPlus
Examiner Comments

This only scored 1 mark as it is not clear that a pair of electrons is
shared. If the candidate had said two atoms share an electron each,
the second mark would have been awarded.

5 Hydrogen sulfide (H,S) contains @bemeen the sulfur atom and
the hydrogen atoms.

Hydrogen sulfide has a low melting point and a low boiling point and is a gas at
room temperature,

(a) Describe how covalent bonds are formed.

(2)
....... Covadea . ooy one. Soxued o bsan, Yuos . o=
s ke odewas o shone . C}MQ\(W\Q?%‘V\QS.

..... e\e s . owe Medx . veleance sweML
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V < ResultsPlus
I/'--._ Examiner Comments

This scored both marks as it is clear that pairs of electrons are shared.
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Question 5 (b)

This question discriminated well as relatively few candidates scored 3 marks. Candidates
need to be clear as to what bond or force is broken or overcome when substances boil. In
this case they needed to identify the structure as simple molecular and the forces overcome
as weak intermolecular forces which therefore require little energy to overcome.

Many candidates lost marks for stating that weak intermolecular forces occurred between
bonds or between atoms. Many candidates failed to score the third mark for stating that the
weak intermolecular forces required less energy to overcome as it was unclear as to what
they were comparing the energy to.

(b) Explain why hydrogen sulfide has a low boiling point.

Refer to structure and forces of attraction in your answer,

(3)
Hydragen.. sallide.......has.....e.. low. . b wz&-ﬂj ............ ot cue.. do. e
Weak .. inkrawkcator. . frcos... of ... abackn,. ThE. Beht ...
....... thod .. I} doa.. Do . doke... I000h... e0CLYY...H.... .00 Come....
......... H)e&’tv‘gfc:«'.fow’a/éaa&ﬁbﬂf}}hlﬁﬂmfé'@mf?ﬂ/
........ Shruchue.. s dhesc .. sheackures.... Jeod ... do.... heve...... Jove. el /...
cendlling ... POUOIE ... R AR
< ResutsPus

This scored all three marks.
e correct structure

e correct forces

e little energy to overcome
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(b) Explain why hydrogen sulfide has a low boiling point.

Refer to structure and forces of attraction in your answer,
(3)

..... H gdfogeﬂs“ladf:1$acpvqlen‘i’bmd
('U'lﬂ'!"*SnmPlemn]Eth]ar5+r0'\'ufequ’h3[“¢t)2?-f‘

t)l[""'Vl'-'%EO,Qm!'ermaleculqr‘f;ﬂ‘e_f@p‘?ﬂ‘rad;m

_____ mﬁktﬂﬁ[*rE‘rZV.:fe'QWGMQUﬂ}-D{‘enQrgy

'f‘?l:(ﬂﬂkl'l’.sbonglc

.

iﬁ ResultsPlus
Examiner Comments

This response was limited to 1 mark as the candidate refers to
breaking bonds.

| Examiner Tip

Be clear! Identify which force or bond is being broken or overcome.

o Jrevs ey .
(b) Explain why hydrogen sulfide has a low boiling point.

Refer to structure and forces of attraction in your answer.
(3)

H\;Aregensu\?de\saﬁma\em\em\m%‘fwureW\@t‘@&f?

— Brces . Detween Nne cmolecues. So
tess_enerqy s sequired Yo breok these focces:Thus
’\’t'rns.ﬂ-\ﬂwbm\mcjpmﬂ\

Meak intermo\eculor | et
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N / ResultsPlus

/"-.". Examiner Comments
Avoid comparatives unless it is clear what you are comparing. This
candidate had probably done a question comparing the boiling point
of something with a simple molecular structure with something with a
giant covalent structure such as diamond, in which case it would be
correct to compare the energy required to overcome the
intermolecular forces with the energy required to break the bonds.
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Question 5 (¢)

Many candidates scored a mark for identifying diamond as a giant or giant covalent
structure. References to lattices were ignored.
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Question 6 (a)

Most candidates could use the atomic number and mass number of caesium to work out the
numbers of protons, neutrons and electrons.
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Question 6 (b)(i)

To score, candidates needed to appreciate that the reaction of sodium with water would not
produce a flame and that in both cases hydrogen would be produced. Most candidates
scored with an answer of effervescence. Other acceptable answers included turning into a
ball or moving on the surface of the water.

(b) A small piece of sodium metal is added to a trough of water. A rapid reaction
takes place.

A small piece of caesium metal is added to another trough of water.

(i) Predict one observation that could be made in both reactions.

(1)
II'I\\__ I
y ResultsPlus
I/'--.. Examiner Comments
No mark here. Sodium would not explode in water.
(b) A small piece of sodium metal is added to a trough of water. A rapid reaction
takes place.
A small piece of caesium metal is added to another trough of water.
(i) Predict one observation that could be made in both reactions.
(1)
II'I\\__ I
y ResultsPlus
I/'--.. Examiner Comments
No mark here as sodium would not produce a flame in water.
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Question 6 (b)(ii)

The majority of candidates scored something in this question as they recognised that
caesium is more reactive than sodium. Few scored full marks as they had to say that caesium
is below sodium in the group and that reactivity increases down the group.

Marks could be scored by giving an answer in terms of how the atomic strucure changes
down the group e.g. caesium is more reactive than sodium because its atoms have more
shells meaning the outer shell electron is more easily lost.

e

(i) Predict how the reaction of caesium with water compares with the reaction of
sodium with water. :

Refer to the trend in reactivity of Group 1 metals in your answer.
(3).

OGSO, . MO L. TXAE.... FEOULNAR. WD, SRCALITY ..

DOl COMO...... k... XK. ... SAGUITAELY...... RS (EAL VALY LRSS
5. hoe (o i) Ll XN

,,,,, Adon....et18..... groR...and. sReS bog-

ﬂ ResultsPlus
Examiner Comments

A concise answer that scores all 3 marks.

(i) Predict how the reaction of caesium with water compares with the reaction of
sodium with water.

Refer to the trend in reactivity of Group 1 metals in your answer.

(3)
Mk {ncfﬁfb"&re-f«m ....................... t _______________ {:'T*“TJW"\ ...................
..................... flo  Dyovp  one. elendy  ginee $0de
................. . moLé abave  exsivm w1k AV
................. be ey veache  taan (ensiua which
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9‘ < ResultsPlus
I/'--._ Examiner Comments

The reverse argument was also accepted. This candidate also scored 3
marks.
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Question 6 (c)(i)

Most candidates realised that chlorine is in the halogens. Any references to groups were
ignored in this question.
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Question 6 (c)(ii)

Most candidates did not score. Many incorrectly wrote the formula for caesium chloride as
CsCl, rather than CsCl. Others didn't realise that chlorine is diatomic.
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Question 6 (d)(i)

Few candidates scored full marks in this question even though there were 4 marking points
and a maximum of 3 marks. There was some confusion about sharing of electrons or the
incorrect number of electrons being transferred. Many candidates did not write a specific
enough answer and simply stated with ions were positive or negative rather than giving the
magnitude of the charge.

Some candidates scored a maximum mark of 2 by referring to chlorine ions or chloride
atoms.

(d) The bonding in caesium chloride is ionic. ’ 1% '
(i) Describe how caesium atoms and chlorine atoms form ions, giving the > ’

charges on the ions.

..........................................................................................................................................................................................................................................................

y / ResultsPlus

/--.1 Examiner Comments

Always give the magnitude or the charge on an ion e.g X* or Y2 This
candidate clearly knew as they correctly identified one electron being
lost and one being gained which left the examiner with a bit of working
out to do!
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% (d) The bonding in caesium chloride is ionic.

(i) Describe how caesium atoms and chlorine atoms form ions, giving the
charges on the ions.

(3)
G&CMSW“*‘r"'sfvrmf'shvclwsfmwm'wmwUu

Vot Mo Cnesim hom oon denske an dleckan o He chlmine stom. (ioms_ore fune

__‘Resultsiaks

Examiner Comments

A clear answer that scores all 4 points giving the maximum mark of 3.
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Question 6 (d)(ii)

Many candidates scored both marks for correctly identifying the forces of attraction in ionic
bonds as electrostatic forces or attraction between oppositely charged ions. There was some
confusion with covalent bonding and occasionally metallic bonding.

(ii) Explain what is meant by the term ionic bonding.
(2)

............ gonic bondneg 15 . wehen.. ottmad. SVe. of. . take. an. CleChuond..
from 118 @urerMmosk  shetl .
__________ TAts.. Aokes  Ploce berveen wetadn  grel nen- nockaly.

'J\"‘-. ——
Q{ { ResultsPlus
/--.1 Examiner Comments
This answer describes how ions form not what ionic bonding is.

-~ ResultsPlus
\

—_ Examiner Tip
Answer the question!
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Question 6 (d)(iii)
Many candidates realised that caesium chloride has a high melting or high boiling point.

Other candidates scored for saying that caesium chloride would conduct electricity when
molten or dissolved in water.
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Question 7 (a)

Candidates found this question challenging as many had not followed the instruction to refer
to Step 4 of the method. A simple answer of 'the reaction is exothermic since the
temperature increases' would score 2 marks.

7 When a salt dissolves in water, a heat energy change may occur.

A student uses this apparatus to find the heat energy change that occurs when
magnesium sulfate dissolves in water.

This Is the student’s method.

Step 1 add 50.0cm’ of water to the beaker

Step 2 record the initial temperature of the water

Step 3 add 3.0g of magnesium sulfate and stir carefully using the thermometer
Step4 record the highest temperature of the solution

(a) Explain how Step 4 shows what type of heat energy change occurs when the
magnesium sulfate dissolves.

(2)

AN tepemtwe s its exotberymic

ﬂ ResultsPlus
Examiner Comments

This answer did not score. The candidate clearly understands what
exothermic and endothermic mean but did not refer to the
information in step 4.
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7 When a salt dissolves in water, a heat energy change may occur.

A student uses this apparatus to find the heat energy change that occurs when
magnesium sulfate dissolves in water.

This is the student’s method.

Step 1 add 50.0cm’ of water to the beaker

Step 2 record the initial temperature of the water

Step3 add 3.0g of magnesium sulfate and stir carefully using the thermometer
Step 4 record the highest temperature of the solution

(a) Explain how Step 4 shows what type of heat energy change occurs when the
magnesium sulfate dissolves.

(2)
Q‘t:'l\ne%\n&‘cawetoﬂﬁw\x\\

%&*Q%\ﬁi%hﬁ'ﬁhu\bﬁ\%

-
" { ResultsPlus

Examiner Comments

One mark here for heat energy going to the surroundings but no link
with the reaction being exothermic.
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Question 7 (b)

Many candidates found this question very challenging. In this question 'explain' meant 'give a
change to the apparatus and explain why it works'. The first mark was for some sort of
insulation or a better insulator such as a polystyrene cup which would reduce the heat
energy lost to the surroundings. A number of candidates didn't score the second mark as
they said that using a polystyrene cup would prevent all heat energy being lost. Using a
polystyrene cup will prevent some heat energy being lost to the surroundings. There was
some confusion with cotton wool preventing liquids splashing out, presumably from the
reaction of marble chips with hydrochloric acid.

(b) Explain one change that could be made to the student’s apparatus that would |
improve the accuracy of the results,

P"’!a*’ébffnc Comp “__,;.,‘é of o Lﬂ-l"-eh

B{-_;;'-—m"?ng ...... . M@ﬁ A
o b B Splade s sl h ek lew koo cha ...

fowevlam’?m |

............. sl ﬂ-ﬁrwfﬂi}':rmh’}y”lw"\na}ri(ﬂu}(f\uﬁt

/AN

S’( { ResultsPlus
/--.. Examiner Comments

This would score both marks as the polystyrene cup would prevent
some heat escaping.

(b) Explain one change that could be made to the student’s apparatus that would
improve the accuracy of the results.

........ They..could . une a polysterent ...
& .Cup.. Hs _a better (nsulator.and....

Stops..any. heat 10§S. to tho currownd-
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'J\“-.__ J—
Q{ ( ResultsPlus
/"‘-—‘- Examiner Comments

This only scores the first mark as the polystyrene cup with not prevent
all the heat being lost to the surroundings.
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Question 7 (c)

The vast majority of candidates scored something in this final question. Many scored 1 mark
for the temperature rise of 11.2°C. Others scored 3 marks out of 4 for forgetting to convert to

kJ.

(c) The table shows the student’s results.

initial temperature of the water 19.5°C

highest temperature of the solution 30.7°C

Calculate the heat energy change (Q), in kJ, that occurs when magnesium sulfate
dissolves in water.

[for the solution, mass of 1.00cm’=1.00g ¢=4.2)/g/°C]
(4)

(Total for Question 7 = 8 marks)

TOTAL FOR PAPER = 60 MARKS
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/ ResultsPlus

Examiner Comments

One mark here for the correct temperature rise.

(c) The table shows the student's results.

initial temperature of the water 19.5°C

highest temperature of the solution 30.7°C

Calculate the heat energy change (Q), in kJ, that occurs when magnesium sulfate
dissolves in water.

[for the solution, mass of 1.00cm’ = 1.00g  ¢=4.2)/9/°C]
(4)

Q= @+ll‘nzﬁﬂ{ K

(Total for Question 7 = 8 marks)

TOTAL FOR PAPER = 60 MARKS
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-

V ( ResultsPlus
/--..w_ Examiner Comments

This could not be given any credit as there was no working and it was
unclear how the candidate had arrived at the answer.

(A ResultsPlus
\_; Examiner Tip

Avoid just giving an answer with no working.
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(c) The table shows the student’s results.

initial temperature of the water 19.5°C

highest temperature of the solution 30.7°C

Calculate the heat energy change (Q), in kJ, that occurs when magnesium sulfate
dissolves in water,

[for the solution, mass of 1.00cm’ = 1.00g ¢=4.2J/g/°C] - |
(4)

K = medaT 4T =20.7C- 19.5¢
Q) = 5O x4,2x 1.2 - 1.2c

(Y =22527 &+ 1000

. At ot =
oo

G = 2.25 )4
///I?_’—z_

(Total for Question 7 = 8 marks)

TOTAL FOR PAPER = 60 MARKS

ResultsPlus

Examiner Comments

A perfect answer with clear working.
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Paper Summary

Based on their performance on this paper, candidates should:

Read the question at least twice before starting the answer.

Highlight or underline what's important in the question to help make sure you are
answering the question or giving a numerical answer to the correct number of significant
figures or in the correct units.

Use bullet points in answers - perhaps one bullet point per mark.

Make sure you know the difference between describe and explain. Explain questions need
a linking word such as 'therefore' or 'because’'.
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