Paper 3 — Advanced practical skills

Paper 3 - Advanced practical skills

Question 1(a)

1  You are to determine the enthalpy change of neutralisation of hydrochloric acid by agueous o
sodium hydroxide and also the concantration of the aqueous sodium hydroxide. Thesa can be | swnnes
found by measuring the lemperalure change when solutions of the acid and alkali are mixed, e

FA 1 is agqueous sodium hydroxide, NaOH,
FA 2 is 2.00 mol dm~ hydrechloric acid, HCL

{a) Method
*  Fill a burette with FA 1. [Care: FA 1 is corrosive]
*  Support the plastic cup in a 250cm® beaker,
*  Use a measuring cylinder to transfer 25cm® of FA 2 into a 100em? beaker,
»  Use a measuring cylinder to add 35em?® of distilled waler 1o the acid in the beaker.

Maasure and racord, in the lable balow, the initial lemperature of the mixure in the
beaker.

Fun 5.0em? of FA 1 from the buretle inta the plastic cup.

Add the mixture of acid and water from the 100em® beaker 1o the FA 1 in the plastic
CUp.

Stir carafully and measure the highest temperature obtained.

Record this temperature in the lable.

Rinse the plastic cup with wate,

Repeat the experiment using 25cm® of FA 2, 30cm® of distilled water and 10.0cm?
of FA 1 as shown for experiment 2 in the lable,

Carry oul expariments 3 1o T in tha samea way,

* Complata the tabla for sach exparimeant.

- & " & -

Results
T |
experimernt mimber [ 1 2 3 4 5 6 T

volume of FA 2 / cm? 25 25 25 25 25 25 25 8
volume of water / cm? a5 (30 | 25 | 20 | 15 | 10 | & i
volume of FA 1/ em® ' 50 | 100 | 150 | 200 | 25.0 | 300 | 35.0 IV
initial temparature of acid mixtura / “C v
highest temperatura [ “C VI
temperature change / "C _ = VIl
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Mark scheme

Award V1 for the expenment 3 temperatura nse within
1.0°C of supervisor.

Question | Sectlons Indicative material Mark
1 (a) FDO 1 Themometer readings for all experiments 1
Recording recordad to 0.0 or 0.6°C.
(Al least one recorded to 0.5°C.)
ACE I Calculation of all temperature changes corract 1
Interpretation
MMO Quality | Award [11 for a temperature rise followed by constant 1
temperature (within 0.5C).
Award IV and v for a maximum rige within $.5°C of 1
SUPEMYISOr,
Award IV for a maximum rize within 1.0°C of 1
SUpErisor,
Award V1 and Y1 for the expenment 3 temperaturs 1
rise within (0.5°C of supearvisor.
1

[7]

General comment

In the examples for this paper, separate candidates may have been used for each question part therefore
answers may not necessarily follow on from previous example candidate responses for that grade.

Almost all candidates completed the seven experiments and were able to calculate the rise in temperature
correctly. However, some weaker candidates read the thermometer incorrectly (2.00 °C instead of 20.0 °C)

and a large number did not record the thermometer readings to the expected level of precision. Good

candidates achieved the expected constant temperature rise in the latter experiments. Weaker candidates,
who are likely to have carried out a thermometric titration which produces a drop in temperature after the

end point is reached, did not achieve this. Generally the accuracy marks tended to be Centre dependent

although there were good results from individual candidates where others from the Centre had performed
poorly. However, the majority of candidates gained at least three out of the five accuracy marks available.
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Example candidate response — grade A

1 You are to determine the enthalpy change of neutralisation of hydrochloric acid by aqueous |
godium hydroxide and also the concentration of the agueous sodium hydroxide. These can D8 | Eamoy
found by measuring the temperature change when solutions of the acid and alkali are mixed. Ll

FA 1 Ig aquecus sodium hydroxide, NaOH.
FA 2 is 2.00moldm™ hydrochlaric acid, HGL

(a) Method

Fill & burette with FA 1. [Care: FA 1 is corrosive]

Support the plastic cup in a 250cm” baaker.

Use a measuring cylinder to transfer 25cm® of FA 2 info a 100 cm?® beakar.

Use a measuring cylinder to add 35cm?® of disiilled water 1o the acid in the baaker.
Measura and record, in the table below, the initial temperature of the mixture in the
beakear.

»  RAun 5.0cm? of FA 1 from the buratte into the plastic cup.

= Add the mixure of acid and water from the 100cm® beaker to the FA 1 in the plastic
cu

Eli?-uamrully and maasure tha highest lemperature obtalned.

Record this temperature in tha table.

Rinse the plastic cup with watar.

Repeat the experiment using 25cm? of FA 2, 30em? of distilled water and 10.0cm”
of FA 1 as shown for experiment 2 in the tabla.

#  Carry out experimants 3 to 7 in the same way

+  Complete the table for each expariment.

Results
1|V
axpariment number 1 2 3 4 | 5 (-] T =y
- l
volume of FA 2 / em?® 25 25 25 25 25 25 25 ./’
volume of water / cm? 35 [ 30 | 25 |20 |15 | 10 | & I
valume of FA 1/ cm® o 50 | 10.0 | 150 | 200 | 25.0 | 30.0 | 35.0 V1.~
initial temperature of acid mixture / °C | 19.0 [78-0 | 23.0 |28-0 | 210 |73.0 (240 L
highest temperature / °C 23:% J33. 5 _ﬁ,uﬂ* 39.0. 19-0.p9.0 /390 Vi A
temperatura change / "G—. 2.5 |58 |40 [ 110 Qo]0 ] 100 vil| ,/
i '5'_ P 0 (7]
W o = il
22 F

Examiner comment — grade A

This answer was typical in that full marks were gained for the accuracy with which the experiment was
carried out. Thermometer readings are expected to be taken to the nearest 0.5 °C, without interpolation, and
for at least one of the readings to be at 0.5 °C.
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Example candidate response — grade C

1 You romire the enths

sodi wd&andarsnme uq-:..-n'..

FA 1 iz aqueous sodium hydroxide, NaQH,
FA 2 is 2.00mol dm=3 hydrochloric acid, HZL,

{a) Method

beakar,

Fill & burette with FA 1. [Care: FA 1 |I- corrosive]
Support the pia.ﬁtrl: cup in a 250cm® beaker.

Use a measuring cylinder to transfer 25cm? of FA 2 into a 100 cm? beaker.
Use a measuring cylinder to add 35cm? of distilled waler 1o the acid n the beaker.
Measure and recornd, in the table below, the initial tamperature of the mixture in the

achlonc acid by agqueous
: xice These can be
found by measuring the tampearature change -.men EIDlLl'tIEII'I‘E -ul ﬂla anld and alkali are mixed.

*  RAun 5.0cm? of FA 1 from the burette into the plastic cup.

= Add the mixiure of acid and water from the 100cm?” beaker to the FA 1 in the plastic

cup.

Stir carafully and measure the highest temperature cbtainad.

Rinsa tha plastc cup with water,

L]
*  Hecord this lemparatura in the table,

Fapeal the experiment using 25cm® of FA 2, 30cm? of distilled water and 10.0cm?® I

of FA 1 as shown lor experiment 2 in the iable.
= Carry out experiments 3 1o 7 in the same way.
»  Complate the table lor each experiment.

Erptinary

1l

Results
experiment numbar 1 |2 as|a]s]|s6]7 I
volume of FA 2/ cm?® 25 | 25 | 25 | 25 26 | 25 !
volume of water / cm? 35 | a0 | 25 | 20 |15 | 10 | 5 m
volume of FA 1/ cm® 5.0 | 10.0 | 15.0 | 20.0 | 26.0 | 30.0 | 35.0 v
irvitial Imlparamrﬂulac'rd mixture / "C O£ 519¢ 5 ﬂ.i:wl 1965|0650 ¥
highest temperature /°C |9 Q 930 ) ?L 1 | ‘Eg-[.gg] 5 1412 B| V]
temperature change / °C 303 1 o0 1e-0 Vil

Examiner comment — grade C

have benefited from repeating it.
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Much of this answer was very good and many candidates gaining a grade C were equally competent in this
section. A mark was lost owing to the much higher temperature rise in experiment 7. The candidate would
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Example candidate response — grade E

1 You are to delermine the enthalpy change of neutraksation of hydrechloric acid by aqueous
sodiurmn Mydroxide and also the concentration of the agueous sodium hydrodde. These can be | Emnary
faund by measuring the taemperature change whan solutions of the acid and alkali are mixed. Lz

FA 1 is aqueous sodium hydroxide, NaOH.
FA 2 iz 2.00moldm— hydrochloric acid, HCL

(a) Method

Fill a bureite with F& 1. [Care: FA 1 |s corrosiva]

Support the plastic cup In a 250cm?® beaker.

Use a measuring cylinder to transfer 25cm? of FA 2 into a 100em? beaker.

Use a maasuring cylinder to add 35cm? of distiled water to the acid in the beaker.
Measura and record, in the table below, the initial tamperature of the mixiure in the
beakar.

=  Run 5.0cm? of FA 1 fram the buratla into the plastic cup.

*  Add the mixiura of acid and water from the 100em? beaker to the FA 1in the plastic
cup.

Stir carefully and measura tha highest temperature obtained.

Racord this temperatura in the table,

Hinsa tha plastc cup with water,

Rapeat the experimant using 25cm® of FA 2, 30cm® of distilled water and 10.0cm?
of FA 1 as shown for axpariment 2 in tha table,

»  Carry out experiments 3 1o 7 in the same way,

«  Complate the lable for sach experimant.

Results
. R . - - < I %
experiment number 1 2 3 4 5 G T

volume of FA 2/ cm?® 26 | 26 | 26 | 26 | 26 | 26 | 25 al fod
volume of water / cm? 35 | 30 | 25 | 20 | 15 | 10 | s i/

[ volume of FA 1/ om? N 50 | 100 | 150 | 200 | 25.0 | 30,0 | 350 |/

initial temperature of acid mixtura /*C | 1§ | i | g | 14 g | ig ig L F
I hbghas!_!gmpm'amm .f_il:: 13 | &% a7 A9 | 2f |2r | 2# VI ./
temperature change / °C & G T | la| 9 rt. | g VIl .h{_
; - : , i | o Bl
® ® /

En -0 I"} :I:-'

Examiner comment — grade E

In this answer the candidate needed to show more precision in the thermometer readings and the
experimental results differed from those of the Supervisor. Although there was no change in temperature
rise in the final three experiments they were 1.0 °C lower than the maximum, which should not have
occurred as the same number of moles of water would have been formed.
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Question 1(b)

(b} On the grd below plot the temperature change (y-axis) against the volume of FA 1
(x-axis). Using these points, draw two straight lines that intersect.

Mark scheme

ib) | PDO Layout I  Axes corect and labelled: temparatura change/ 1
T change/AT and volumehol™ (of) sodium
hydroxida/MalH/FA 1
and comect units C or (°C) or 'in °C"; Jem® or
{em™) (allow NaOH in cm™)

Il Scaks chosan so thal graph occupias at least 1
half the available length for x- and y-axes

Il Plotting — all points accurate to within half a small 1
squane and in the correct square.

IV Draws two stralght linas of bast fit which 1
intersect, (4]

General comment

A large maijority of candidates chose scales so that at least half the available squares were used, and
plotted all points correctly. However, some chose difficult scales so that plotting and then reading the
intercept was difficult for both candidate and examiner. A few did not label the axes or did not record units
in any of the forms specified in the syllabus. The mark most commonly withheld was for the two best fit
intersecting straight lines: a number of candidates left more points to one side of the line than the other.
The use of (0,0) may have assisted some candidates to improve the line for the increase in temperature
rise. If candidates realise that one of their results is anomalous they should circle or otherwise indicate this
decision on the graph so that the point is not considered by examiners when awarding marks for best fit
lines.
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Example candidate response — grade A
! (b) On the grid below plot the temperature change (j-axis) against the volume of FA 1 |

5lm va ben® (eaxis), Using these points, draw two straight lines that interaect, Enraisars
gl toC o
1 4 L] I
e i ;
L I
LRk o - . 1P
HH asss
LT ! - i
] EEEd ..
WEE A ——
o I [+
el ! E 1| v
i ] : m | v
n 3 1 1
. t - IV
1]
0 T HH ‘“__
m e )
o : 5 T
§ i
T ]
1 il r £ |" D
- ] | | EEEEEEE
%6 | . R ]
1 E
1
FHHEEEE T ] %
Bl + : t
= mn Il : i g
Yo 1 3
4 : i
SHIEE
ER - .
10t . -
o + HEH
ma 1 ]
- = !__
o ST - - - - 0
[E] 5 [T ¥ a0 15 3o 25
. v wotume of EI'HE:'IW.'H I
FAl | em

Examiner comment — grade A

This excellent answer is typical of many grade A and B candidates. The drawing of a best fit line with
positive gradient was made easier by obtaining excellent experimental results.
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Example candidate response — grade C

COin the grid balow plot e tempeatese cha axis) against the volume of FA 1
s m:.mg Hmﬁpu:HnH, draw tio Hlﬁghlwmr';mt lnt&r;ﬂt. E..f;n.
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Examiner comment — grade C

Had the anomalous result for experiment 7 been circled or labelled, and omitted from any attempt at a best
fit line, the candidate may have been awarded full marks on this section. The line with the higher gradient is
almost one of best fit: the candidate would have benefited from using (0,0) and ensuring points were lying
either side of the line in equal measure. The line with the smaller gradient is one of best fit but the points
are a long way off the line and the constant temperature rise portion has not been recognised.
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Example candidate response — grade E

(b) On tha grid below piot fhe temparature change ()-axis) against the volume of FA1
= fy-axig). Uaing these points, draw two straight lines thal inersect., Exaiars
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Examiner comment — grade E

The labels for the axes, though correctly placed, do not include units. Both ‘best fit" lines have points lying
to one side only. By starting the scale at 4.0 °C it was not possible for the candidate to use (0,0).
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Question 1(c) and 1(d) — using the graph

(e) Reading from tha intersaction of the two lines on your graph,

the volume of FA 1 is

the tempearalure change s

[1]

The volume of FA& 1 ai the intersection represents the volume of FA 1 which neutralised
25.0cm® of FA 2.

{(d) The reaction betwean FA 1 and FA 2 is shown in the aquation balow.

NaOH(aq) + HCl{ag) —* NaClag) + H,O{l)

This reaction is exotharmic.

Usea this information to explain the shape of the graph.

. [2]
Mark scheme
(c) ACE Raads to nearast V4 square o 1 or 2 dp voluma of 1
Interpratation | FA 1 and temperatura rise from intercept. Do not
award if AT at intercept (or point) < max AT from table
unless candidate has cleary indicated the max AT is
anomalous. 1]
(d) ACE I  The tempermluralemperalure change increasas
Conclusions as more reaction'more hydrochlonic acid/sodium
hydroxida reacts/as mora water formed.
Il The temperaturatamperatura change stays 1
constant/decreases when all acidimiting reageant
has reacted/excess NaOH is added. [£]

General comment

Question 1(c)
The most common error in this section was that candidates did not show they had read the intercept to

the nearest half square as many answers were given as whole numbers. Some candidates were unable to

score the mark as the intercept was less than the maximum temperature rise recorded. However, there
were many candidates who correctly gave the values of temperature change and volume to the level of
precision shown in the graph.

Cambridge International AS and A Level Chemistry 9701




Paper 3 — Advanced practical skills

Question 1(d)

Relatively few candidates gained both marks as the responses tended to describe the shape of the graph
or the temperature rise without relating it to any reaction between the acid and alkali. More candidates
gained the second mark which involved identifying that excess alkali was being added. A small minority
of candidates wrote about bond breaking and making without specifying that more water was formed

in successive experiments (until all the limiting reagent had reacted). Very few answered the question
incorrectly in terms of equilibria or kinetics.

Example candidate response — grade A
() Reading from the intersection of the two lines on your graph,

the volume of FA 1is ... 100 em®
the temperature change is )0 =g, i ]

The volume of FA 1 at the intersection represents the volume of FA 1 which neutralized
25.0cm” of FA 2.

(d} The reaction between FA 1 and FA 2 is shown in the eguation below,
NaOH(ag) + HCl{aq) —» NaCl{aq) + H,O()
This reaction is exothermic,

Use this information to explain the shape of the graph.

v the_teathion. 5 oxoemec.,_ when. fhe voluna
_-.4-..,.Iﬁl.......iﬂum;-lfﬁ...}...ﬂn ...... fompecotu.. wse.. odsa.
?w.m.&&:.,_m.-ml.ulfm ..... l?]M ..... hhh.lm.mm.-wimmfkﬂ:..-{ﬁ!_-_ﬂmﬂ.?ﬁ

o, neahalbe Fh2 5 wached , the tompohue e tenains
(i tond -

Examiner comment — grade A

(c) The intersection was read correctly and the values recorded to the expected level of precision.

(d) The second mark was awarded as the answer incorporated the ideas of excess FA 1, neutralisation and
constant temperature rise.
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Example candidate response — grade C
{e) Reading from the intersection of the twa lines on your graph,

Exi
the volume of FA 1 is ....2% %am%
the temperature change is ...A0.... °C. 1] | &

The volume of FA 1 at the intersection represents the volume of FA 1 which neutralisad
25.0cm® of FA 2.

(d) The reaction between FA 1 and FA 2 is shown in the equation below.
NaOH(aq) + HCl{ag) — NaCi{aq) + H,O{l)
This reaction is exothermic.
Use this information to explain the shape of the graph.

3 % i
Y1 P L R O ﬂ#ﬂHfﬂh};ﬁﬂkﬁiﬁmrE’:ﬁ{LEﬂﬂn A

Wﬂﬂﬁﬁgfﬂnﬁééﬁw%? ..... ﬂgﬂﬁ....mf
rﬂhémﬁmﬂfﬂ##rm%ﬂ&mmﬁ(n
ﬂﬂg;dﬂ*ﬁ;ﬂfﬂs ...... nsmrt:nf::ﬁmﬁém:nﬂ:ér weneni [2] 1O

Examiner comment — grade C
(c) This answer lacked the precision expected from reading values from the graph.
(d) There was no explanation of the positive gradient line in terms of increasing rise in temperature and

volume of alkali reacting. The link between bond making and the temperature change decreasing was
not logical.

Cambridge International AS and A Level Chemistry 9701



Paper 3 — Advanced practical skills

Example candidate response — grade E

{c) Reading from the intersection of the twa lines on your graph,
the volume of FA 1is /3% om?®,
the temperature change is ..ec M [1]

The volume of FA 1 at the intersection represents the volume of FA 1 which neutralised
25.0cm® of FA 2.

(d) The reaction between FA 1 and FA 2 is shown in the equation below,
NaOH(aq) + HCl(aq) — NaCl(aq) + H, Ol
This reaction is exothermic.

Use this information to explain the shape of the graph,

""?'f‘ﬂ*""h':#Hﬁmﬂﬂfﬁﬂ‘—hﬂdédi’“
Mo 5 N BT (R
. 12]

Examiner comment — grade E

(c) The mark was not awarded as the reported temperature change was not to the expected level of
precision although the volume was correct. Also the maximum temperature change had not been
considered.

(d) The answer was partly correct but was not sufficiently developed to gain a mark. With two marks
allocated to a question, candidates should aim to make two points in their answers. There was no
comment made about the horizontal line portion of the graph.
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Question 1(e)-(g)

(e) Calculate tha amount of heat energy produced in the reaction. Usae the temperature
change from () in calculating your answer,

Aszume that 4.3 are required to raise the tem ure of 1 cm® of any solution by 1°C
perat y

heat energy produced = ...__.............J [2]

(fi Calculate how many moles of hydrochloric acid are present in 25 cm® of FA 2.

mol of hydrechloric acid = .................... [1]

{g) Use your answers to (e) and (f) to calculate the enthalpy change of neutralisation of
hydrochloric acid by aqueous sodium hydroxide.

Give your answer in kJmol™! and include the relevant sign.
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Mark scheme

(2) ACE 1 Volume used in calculation is 65 cm” 1
Intarpratation
Il Heal energy change calculated using candidate's 1
value for AT comact to 3 or 4 sf [2]
(f) ACE g0 2= 0.05 1
Intarpratation 1000 [11
(@) ACE I Candidate's answer to (e} 1
Interpratation Candidata's answear to (f)
PDO Display I1 Comect calculation, conversion J to kJ and 1
negative sign to 3 or 4 sf 2]

General comment

Question 1(e)

The most common error in this section was using a volume other than 65 cm?® in the calculation. However,
the majority of candidates were able to gain the second mark for the calculation although some gave the
answer to an excessive number of significant figures.

Question 1(f)
This section was correctly answered by almost all candidates.

Question 1(g)

Most candidates were able to gain the first mark. However, some could not be awarded the second mark
owing to an inappropriate number of significant figures, no conversion of J to kJ, or, more commonly,
writing AH or + for the sign.
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Example candidate response — grade A

(e) Calculate the amount of heat energy produced in the reaction. Use the temperature
change from (c) in calculating your answer.

[Assuma that 4.3 are required to raise the temperature of 1em® of any solution by 1°C]
f?:m[a = AT
7 = BS a3 /
= 2%W-e5
= 2990 1 s

{(f} Calculate how many moles of hydrochloric acid are present in 25 em® of FA 2.
eoe o & F2 codams  g.om ol o HEd
15 cr-n" . B e e R R ]

=pes
mol of hydrochloric acid = --.m-.uajé [1]

heat energy produced = l“ﬁf.‘:/ J [2]

(@) Use your answers to (e) and (f) to calculate the enthalpy change of neutralisation of
hydrochloric acid by aqueous sodium hydroxide.

Give your answer in kJmol~" and include the relevant sign.
o.0% mel & HOL mlhuws 299065 k]

\ e | % 2790k /
ool
- Sa9-N3
= @9€ (nx5¢)
anthalpy change of neutralisation = ...7..... =3 o3 /k.lrrml"
sign value [2]

Examiner comment — grade A

These answers were clearly set out, using all the correct data, and correcting to a suitable number of
significant figures in (e) and (g). The value of the heat energy produced used in (g) had already been
converted into kJ in the first step which was an acceptable alternative to the working shown in the mark
scheme.
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Example candidate response — grade C

(e} Calculate the amount of heat energy produced in the reaction. Use the temperature
change from () in calculating your answar.

[Assume that 4.3 are required 1o raise the temperature of 1cm? of any solution by 1°C]
..gml"'_ lﬂ ﬂ B P ﬂT
SO X433 x10 = 21503

X Sk

heat energy produced = ... 582....... J [2]

() Calculate how many moles of hydrochioric acid are present in 25 cm® of FA 2.
2:00 mnl:&.: 1000am
?Fas
J/

25x2 - o0Smel

00 mol of hydrochloric acid = ..2:0%mel. [1]

(g) Use your answers to (e) and (f) to calculate the enthalpy change of neutralisation of
hydrochloric acid by agueous sodium hydroxide.

Give your answer in kimol™ and include the relevant sign.

e RISDX] 2 143, 000T = 43KY
' o008 looo

J

enthalpy change of neutralisation = ....7... 2 2 imolt

Examiner comment — grade C

The use of an incorrect total volume of solution heated was a common error in (e) (the volume of water was
omitted). Showing working is important when carrying out calculations as ‘error carried forward’ marks can
be awarded. This was evident in the second part of (e) and the first part of (g). The final answer was only
given to two significant figures.
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Example candidate response — grade E

{e) Calculate the amount of heat energy produced In the reaction. Use the temperalure
change from (g) in calculating your answer,

[Assume that 4.3. are required 1o raise the temparature of 1cm? of any solution by 1°C]
fomi—= 437 by joc
1:;',_._"5 FIPE Yo —a g3 e (25T .‘-'ja-“:'j &

@ — 5 19235 xS
P —n LE-FEXA heat energy produced = » 54415 § [z
| = LG4yy-1.5 -

(f) Calculate how many moles of hydrochioric acid are present in 25 cm?® of FA 2.
1 000 m'l OfF Hek réectad wikh < mgiés of Fao
2.5 cpd ——= ‘.‘,_",-'K 2.5 v
“‘-"’“_ i mol of hydrochloric acid = .. 0:0.4....... [1]
(g) Use your answers to (e) and (f) to calculate tha enthalpy change of neutralisation of
hydrochleric acid by agueous sodium hydroxide.

Give your answer in kJmol™! and include the relevant sign,
08 5mekarHe Lenvoived UG Hy-15

| _ oo © J
"'I"'CH"-'-':-’:I'-' FRC L LUl e v e 5 !
P o b i = 1"" L""'"
J'Lh::.ﬂf;. Y
anthalpy change of neutralisation = h d{ rtr" kJmol™!
sign valug [2]

Examiner comment — grade E

Again, the volume of water added was not used in the first step of (e). The final answers to both (e) and (g)
were given to too many significant figures, and the latter was also missing the negative sign.
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Question 1(h)

(h) Explain why the total volume of solution used was keptl constant in each of the
axparimeants,

- [1]
Mark scheme
(11} ACE So that rise in temgearature is proportional o increassa | 1
Conclusions in energy producedichangs in volume gives differant
change in temperature for same energy produced!
increase in volume reguires increase in energy for
sama leamparatura risa, 1]

General comment

The majority of candidates did not appear to understand this question and answered in terms of fair testing,
keeping the concentration constant or other responses commonly associated with kinetics experiments.
However, there were a few excellent answers where the candidates clearly linked temperature rise to
energy produced. The three example candidate responses show typical errors which were made. The grade
refers to the overall grade the candidate received for the whole paper.

Example candidate response — grade A

(h) Explain why the total volume of solution used was kept constant in each of the

exparimeants.
e O RS, L A mmfmqﬁikﬂhhwﬁghtdﬂumﬁ
7= o8 - v e mnl.. Jeisississision B e s

Examiner comment — grade A

While this answer involved ‘heat’ the link between temperature rise and heat energy produced was not
made.
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Example candidate response — grade C

(h) Explain why the total volume of solution used was kept constant in each of the
experimeants.

m’tm;:mnftrrﬂmﬂ mm m:smmm &%@%
wokdmg.shouldl be bag), Wmiﬁmmmﬂ% +ham

Examiner comment — grade C

This answer was typical of many as, while chemically correct, it only involved the relationship of
concentration with volume.

Example candidate response — grade E
(h) Explain why the total volume of solution used was kept constant in each of the

expenmeants.
Sa..0e. . of molea. ke Seldfen wean ok consbant .

A
sty T

Examiner comment — grade E

This answer was incorrect and did not involve temperature rise and heat energy.
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Question 1(i)

(i} Calculate the concentration, in moldm=, of the agueous sodium hydroxide, FA 1.

concentration of FA 1 = .........c..........moldm™ [2]
Mark scheme
{i) PDO Display I  Number molas NaOH = number moles HCI 1

(stated or clearly shown)
ACE 11 Calculates or exprassion for 1
Interpretation Concentration = 0.05 (ecf from {fi))

answear o (o) 1000
If answer only, award mark If corract to 3 or 4 &f [2]

General comment

Many candidates gained both marks in this section though a significant number did not specify the mole
ratio of the reactants which was an essential part of their working.

Example candidate response — grade A

(i) Calculate the concentration, in moldm™3, of the aguecus sodium hydroxide, FA 1.
From 2qfttion Hel & No oH V/ . toncenbatiom = 2 Fimel

Ly
I X% ]

o531 J o08p

18-2Semn of £ay
- .05 mqlﬂmnm“*mmn u-fF.h|=._E.'_:'?._...'f........ mﬂddﬂ‘r"a
I1DOG CmnE u-P-Fm-'—}_.'_'irfu-m:-: 23 males “

Examiner comment — grade A

Although the word mole was not used, the ratio was clearly shown, and the expression and calculation
were fully correct.

Example candidate response — grade C

(i) Calculate th otnmﬂtratiﬂn,inm dm“h’.nl‘m Tquﬂuus sodium hydroxide, FA 1.
J:i-ru T.... ;dj HCL reec Lot r.ll-lr.’,-*

prohm ﬁﬂ- ':'H ore 1 Ah
=
( 20 E!L‘ o-;===4n|" "“'l" nﬁmﬁﬂr&tim nT FA1=.2:25.%. moldm™ [2]
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Examiner comment — grade C

The mole ratio was clearly presented. However, no working was shown for the second mark. Additionally,
the answer given for the concentration of FA 1 was incorrect and was not shown to a suitable number of
significant figures.

Example candidate response — grade E

(i) Calculate the concentration, in moldm™, of the aqueous sodium hydraxide, FA 1.

o, = ﬂ}_clﬁﬂﬂ_"‘—._a
wolone waes

= o0l - 215> ol fr‘-ﬂ"?" >¢F

—

“ar concentraion of FA 1 = ... 8%1e . moldrir? 2]

Examiner comment — grade E

The mole ratio was not displayed and, while the volume from (¢) was used in the calculation, the step to
change the unit of volume from cm? to dm? was omitted.

Question 1(j)

(I A student thought that the experiment was nol accurate because the lemperature
changes measured were small,

Suggest a modification to the experimental method used in order to give larger changes
in temperatura.

Mark scheme

(i ACE Lse more concentrated solutions. 1
Improvements | (allow use £ 5 cm” water each time)
lgnore all references to heat energy losses. [11

General comment

Only a minority of candidates gained this mark. The majority suggested increasing volumes of reagents,
increasing the concentration of just one of the reagents, or gave methods of reducing heat energy losses.
As in 1(h) the three example candidate responses show typical errors which were made. The grade refers to
the grade the candidates received for the whole paper.
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Example candidate response — grade A

([} A student thought that the experiment was not accurale because the temperature
changes measurad wearg small.

Suggest a modification to the expenmental method used In order 1o give larger changes
in temperature.

Lmufd...hy...fﬁ...’m;i:amﬁ..ml-.@ﬂ.t&.-.m...é.ti_ggﬂ_..m_@y!ﬂﬁéaﬂ
ﬂ,ﬁﬁhﬂH.ﬂgﬂtw‘*ﬁ’]h [1]

Examiner comment — grade A

This answer was partly correct as the need for greater concentration was recognised. However, both
solutions would need to have greater concentrations.

Example candidate response — grade C

(i} A student thought that the experiment was not accurate because the temperature
changes measured were small.

Suggest a modification to the experimental method used in onder to give larger changes
in temperatuna.

A thermome ter. rohich. Can..mensure. femperature
fo... b decimal  olaces..con. he. 888 M 1]

Examiner comment — grade C

This answer did not address the question as the same temperature rise would have occurred though it
might have been recorded to a greater degree of precision.

Example candidate response — grade E

(i) A student thought that the experiment was not accurate because the temperature
changes measured weare small,

Suggest a modification to the experimental method used in order to give larger changes
in temperature.

...... By.net.add o LT B R T ——

Examiner comment — grade E

Here again there was some understanding shown that greater concentrations would be required. However,
more detail of the modification was necessary as the total volume of solution would not have been
constant.
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Question 1(k)

(k) Experiments 1 1o 7 were repeatad using 1.00moldm— sulfuric acid, H,80,, instead of
the 2.00moldm— hydrochloric acid, HCL

On the axes below indicate an appropriate temperature scale and sketch the graph for
the temperature changes you would expect,

lampearalure change/"C

LH 35

volume FA 1/cm?
[2]
Mark scheme
(k) ACE I  Two straight intarsecting lines (positiva followad 1
Conclusions by zero gradient).
Il Same AT and ¥V shown as in (b). 1 |

General comment

The majority of candidates gained the first mark in this section though a variety of responses were seen
by Examiners including a few curves. Fewer gained the second mark either because there was no
temperature scale shown or the intercept was not at the same values as those in (b).
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Example candidate response — grade A

(k) Experiments 1 to T wera rﬂp_aala_d using 1.00moldm™ sulfuric acid, H,50,, instead of
the 2.00 moldm™ hydrochloric acid, HCL

On the axes below indicate an appropriate temperature scale and sketch the graph for
the temperature changes you would expect.

| b=

temperature change /"G i

- ;W

volume FA 1/cm?
[2]

Examiner comment — grade A

This sketch showed the two lines with gradients similar to those in (b) and with the appropriate temperature
change scale shown in detail.

Example candidate response — grade C
(k) Experiments 1 to 7 were repeated using 1.00 moldm™ sulfuric acid, H,50,, instead of
the 2.00 mol dm™ hydrochloric acid, HCL

On the axes below indicate an appropriate temperature scale and sketch the graph for
the temperature changes you waould expact.

temperature change/*C , ¢+

e L

AN

8

L]

0 35
volumea FA 1/cm?

12}

Examiner comment — grade C

The sketch of the two lines was clear and correct. However, the value for the temperature change in (¢)
was 9.0 °C , so the scale on the y-axis was incorrect. This implied that the information in the stem of the
question allowing the concentration of hydrogen ions to be found had not been correctly used.
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Example candidate response — grade E

(k) Experiments 1 to 7 were'repeated using 1.00mol dm™ sulfuric acid, H,S0,, instead of
the 2.00 moldm™ hydrochloric acid, HCL

On the axes below indicate an appropriate temperature scale and sketch the graph for
the temperature changes you would expect.

temperature change/"C

volume FA 1/cm?
[2]

Examiner comment — grade E

Lines with similar gradients to those in (b) were drawn but they were not intersecting. There was no scale
shown on the y-axis.
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Question 2(a)

2 Qualitative Analysis Far
Exsenters
At each stage of any test you are to record details of the following. Ued

*  colour changes seen
+  fthe formation of any precipitate
+  the solubifity of such precipilalas in an excess of tha reagent addead

Where gases are released they should be identified by a test, described in the appropriate
place in your observations,

You should indicala clearly at whal stage in & lest a change occurs.
Marks are not given for chemical equations.
Mo additional tests for lons present should be attermnpted.

If any solution is warmed, a boiling tube MUST be used.

Rimse and reuse test-tubes and boiling tubes whene possible.

Where reagents are selected for use in a test, the full name or correct
formula of the reagents must be given.

(a) You are provided with three sodium saklts FA 3, FA 4 and FA 5. Each salt contains one
of the ions carbonate, CO,*, sulfite, SO, ar sulfate, S0,

(i) Using your knowledge of the reactions of thesa ions, suggest one reagen! you
codikd add to the salid 1o find oul which on is present in aach of the solids.

(li} Use tha reagent you selected in (i) to identify which of thesa ions is present in FA 3,
Fa 4 and FA 5.

Camy out sutable tesis on a small amount of each solid and record the resulis of
yaur axparimants in an appropriale form in the space balow.

I

m

W1

Identify the anions in FA 3, FA 4 and FA 5.

FA3comainstha .........cccccoevvevene IONL
FA 4 conlains the oo e i K.
FA 5 conlaing the ..ovoieeees s iaeees IO [&]
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Mark scheme

FA 3 is Na;5:0:(s); FA 4 is Na;C0(s); FA 5 is Na;504(s): FA 6 is Pb{NO.)(s) and (aq)

2 (a) MMO i) 1 Anynamed mineral acid or formula or 1
Dacisions (acidified) potassium dichromate

Do nmot allow any reagent suitable for i2sting
cations or more than one reagent,

PDO iy I Tabulates avidence of 3 tests carried out 1
Recording with no repeat headings.
Only consider obsarvations with acid or
dichromate.
MARCH 11 Bubbles/effervascence in FA 4, 1
Collection
IV Slower effarvescanca in FA 3 than FA 4 or 1

FA 3 tums green and FA 5 stays orange if
dichromate used.

PR V  Appropriate test with positive result used to 1
Decisions tast for aithar gas.

ACE V1 All three ions corract from suitable 1
Conclusions ohservations.

FAJ is a sulfite.

FAd4 i= a carbonate.
FAS iz a sulfata.

(or corract formulaa)

[6]

General comment

(a) (i) Most candidates selected a suitable reagent with few choosing other than a named mineral acid.

(if) A large majority set out an appropriate table for their observations and were able to access at least

one mark for observations. It is important that candidates appreciate the difference between an

observation, ‘effervescence’ and an inference, ‘gas is evolved’. Not all of those using acid as their
reagent went on to test the gas(es) produced which meant that there was insufficient evidence for
the identification of the anions. However, the most discerning candidates reported the difference in

the rate of effervescence when using acid with FA 3 and FA 4.
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Example candidate response — grade A

At each stage of any test you are to record details of the following.

« colour changes seen

the formation of any precipitate

»  the solubliity of such precipitates in an excess of the reagant added

Where gases are released they should be identified by a test, described in the appropriate

place in your observations.

You should indicate clearly al what stage in a test a change occurs.

Marks are not given for chemica

| equations.

Mo additional tests for ions present should be attempted.

If any solution is warmed, a boiling tube MUST be used.

Rinse and reuse lest-tubes and boiling tubes where possible.

Paper 3 — Advanced practical skills

{'ﬁhm reagents are selected for use in a test, the full name or correct

formula of the reagents must

be given‘_

{a) You are provided with three sodium salts FA 3, FA 4 and FA B. Each salt contains one
of the ions carbonate, GO, sulfite, 50, or sulfate, S0,

(i) Using your knowledge of the reactions of these jons, suggest one reagent you
could add to the solid to find out which ion is present in each of the solids.

.....I?!'J'.H,I:f_......hjimc,h{nr;.c......q.;:,;id...~....:’..................,.., .

(i) Use the reagent you selected in (i) to identify which of these ions is present in FA 3,

FA 4 and FA 5.

Carry out suitable tests on a small amount of each solid and record the resuits of

your experimants in an appropriate form in the space below.

| Test-

the saft, add
1em? of diluke
|T“i:|drnth{ur;r:
acid.

Te a Pﬁrl:n'un of ,

Observaban co/l

__Fp3

..ﬁ Punﬂﬂnh
51’”\?(!“11 jn‘.i
1< evelved.
The 3:1!‘ '
‘iml

Identify the anions in FA 3, FA 4 and FA 5.

FA H

is ahsewrved.
A qas EHFI"II'HJ
I1ime cuatt v

!hifﬁ‘.:] i) £ ol
The qas is

| —
| | Fas \
FRapid effervenmg Mo visible

!E_ﬂi ’

Takry ”:.h":-w:-'-jt. FetuIbs ol feserinadoet

2

reacHon |
Wifh JIMH [ ]
e ’

ek VO N SN EV3 BN

2=
FA 3 contains the ....0.04..........lon.

FA 4 contains the ...C.g........ ion.

2=

FA 5 contains the ... S0 p.........| [6]
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Examiner comment — grade A

This was a good answer including the reporting of slower effervescence in the reaction between FA 3
and hydrochloric acid than with FA 4. Although the gas evolved with FA 3 was not tested with acidified
potassium dichromate, the mark for the identities could be awarded as the choking odour of the gas and the

fully correct limewater test with the gas from FA 4 were clearly reported.
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Example candidate response — grade C
2  Qualitative Analysis
Al sach stage of any teat you are o record details of the following.

=  golour changes seen
#=  the formation of any precipitata
=t solubility of such precipifales in an excess of the reagent added

Where gases are released they should be identified by a test, described In the appropriate
place in your obsarvations.

You should indicate clearly al whal stage in a test a change occurs.
Marks are not given for chemical equations.
Mo additional tests for ions present should be altempted.

it any solution is warmed, a bolling lube MUST be used.

Rinsa and reuse test-tubes and boiling tubes whene possible.

| Where reagents are selected for use in a test, the full name or correct
| formula of the reagents must be given.

(@) You are provided with three sodium salts FA 3, FA 4 and FA 6. Each salt contains one
of the ions carbonalte, CO,", sulfite, S0, or suliate, 50,2~

() Using your knowledge of the reactions of these ions, suggest one reagent you
could add to the solid to find out which lon is present in each of tha solids.

Add v q,;g:fﬂf&'ff««:'&m‘f Wﬁj COh....

EHLIVE. (BN
(i} Use the reagent vou selected in [i}m u:lanui:.- which of these lons |s pras&nt In Fi 3,
FA 4 and FA 5.
Carry out suitable lests on a small amount of each sold and record the resulls of
your experiments in an appropriate form in the space bedow. .(,
e A I
A5
9 J—ﬂ coldle pot
M celagn
cﬂcfw#feﬁmg
acded (€
L L
q =
GO,

[6]
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Examiner comment — grade C

Most of this answer was very good as the difference in the rates of effervescence was described as well as
a valid test for one of the gases. The error was in using two reagents with FA b contrary to the instruction in

part (ii).
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Example candidate response — grade E
2 Qualitative Analysis

At each stage of any test you are to record details of the lollowing.
*  colour changes seen

= the formation of any precipitate
= the solubdity of such precipitates in an excass of the reagent addad

Whera gases are released they should be identified by a lesl, described in the appropriate
place in your observations.

You should indicate clearty al what stage in a lest a change occurs.
Marks are not given for chemical equations.

" Mo additional tests for ons present should be attempted.
it any solution is warmed, a boiling tube MUST be used.

Rinse and reuse test-tubes and boiling tubes whera possibla.

Whene rnp-r;u are selected for use in a test, the full name or correct l
formula of the reagents must be given. B

{a) ‘You are provided with thiree sodium salts FA 3, FA 4 and FA 5. Each salt contains one
of the lons carbonate, GO, sullite, S0, or sulfale, S0,

() Using your knowledge of the reactions of thesa jons, sugges! one reagent you
could add to the solid to find out which lon is present in each of the solids.

{ii} Usa the reagent you selected in (1) to identify which of these lons |s present in FA 3,
FA 4 and FA 5.

?: Carry out suitabile 1ests on a small amount of each solid and record the results of

your experiments in an .ag:ptn:uj?t-a form in the @Eﬁf below.
Ao i eg

ok

ae R, you meld WU cige b (ot giv . Gad Aot
:fu Hif L}I-'r xtans Hien """"‘: /OJ kWH;E;Lj iffﬁﬁﬁ a1l ko Gy
with e wate on Ua0 (H

)\y%—ﬂf Fhy wou O okt u}gffﬁ hﬁ;ﬂ@ffy 'Iﬁ,:{:i fglmﬂ? of funy Koo

o hill Vi sass HWen P wikley /
wath [ime wa Ea mCI‘l{-};Z_fo
s ddviE it Rl alage | Mo ch

un:itﬂ ﬁ“:ﬁ?em g Fﬁnfj-b PIRIOTE

u’iﬁ (e e ke et C-'T.iﬂr?/ H?
[dentify the anions in FA 3, FA 4 and FA 5,

FA 3 contains the -Sﬂﬁ_ o,
‘ FA 4 contains the ... QE?EE.' on.  f
E.-I-
FA 5 contains the ... al(y........ion. 6]
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Examiner comment — grade E

A suitable reagent was selected but its formula was repeatedly recorded in the table. There was no
observation recorded that would lead to the inference of gas given off and this made two marks unavailable.
However, both gas tests were given and the results recorded were correct as were the identities of the

sodium salts.
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Question 2(b)

{b) (i} You are provided with FA 6 both as a solid and in aqueocus solution. Complete the |
following table. | Examingrs
Lae

fest obsarvations

To a small spatula maasure of FA 4
in a test-luba, add anough distillad
waler to make a solution.

Add 1 em dapth of FA & solution.

To a small spatula measure of FA 5
in a test-iube, add anough distillad
water to make a solution.

Add 1 cm depth of FA 6 solution.

To 1em dapth of FA 6 solution in
a test-ube, add aqueocus sodium
hiydroxida.

|1
Carefully heat the solid FA 6 in the |
test-tube provided. | m
Mote: two gases are released. v
K
| vi
|

&l
(i) Fom the results of the tests in (1), identify the cation present in FA 6.
Cation present in FAGIS ..........oocovvviiiimiennnn, 1]
(lii) Sugges! and use another reagent 1o confirm the cation present in FA 6,
PORGBNL sisisnsimremsniniani v
OBV RO . . vt b im0 3 e 0 0 4 4004 0 04 004 b 2]
[Total: 15]
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Mark scheme

(b) MMO (iy 1 FA4+FAGSwhile ppl and 1
Collection FA 5 + FA & white ppt.

I1 FA G + MaOH white ppt, soluble in excess
sodium hydroxide,

Il Brown pas
IV Gas ralights glowing splint.
YV Yellow residue or crackling/decrepitating.

ACE V1 Gas identified as oxygen or as NO; from
Conclusions observations. (]
ACE (i} Lead/Pb* provided correct observations with 1
Conclusions FA & + MalDH and

FA & + FA 5 (sulfate). [1]
MMO {iiiy 1 Add HCI/ H:50./ K/ KoCrO, / NH,* 1
Deciions
MO I1 white pptiwhite pptiyaliow pptiveliow 1
Collection pptiwhite ppt insoluble in excess

* |f not Pb*" in (i) but one of AP, Ba®, C'.a"_'. Zn*
allow suitable reagent mark: KaGrly for Ba™ and
MNH; Tor the other three.

Howawver, obsarvation must be comect for Ph™. 2]

General comment

(b) (i) The majority of candidates were able to gain at least two marks in this section. The most commonly
awarded marks were for the two white precipitates in the first two steps and the white precipitate
soluble in excess aqueous sodium hydroxide. However, there are still candidates who report ‘white
solution” or ‘cloudy white" instead of ‘white precipitate’. The heating section was not as familiar
to candidates and many possible observations were omitted. The mark most commonly awarded
was for the brown gas though some were able to identify NO, and/or O, from a correct test with
a positive result. The mark least awarded was for noting the solid turning yellow or for the sound
made by the solid as it was heated.

(if) Pb?* was the cation most commonly identified though a few candidates did not have sufficient
correct observations for this conclusion.

(iii) A large majority of candidates selected a suitable reagent, though a small number did not give its full

name or formula so were unable to access the first mark. The second mark was frequently awarded
as most candidates reported the correct observation for Pb? with their chosen reagent.
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Example candidate response

(&) (i)
following tabla.

—grade A

Paper 3 — Advanced practical skills

You ars provided with FA 8 both as a solid and in agueous solution. Complate the

test

obsarvations

To a small spatula measure of FA 4
in a test-tube, add anough distillad
water to make a solution.

Add 1 em depth of FA B solutlon.

Tha couwd l‘lfl.wj

A vohile pe- oo fomert 4

To a small spatula measure of FA S
in a test-tube, add enough distilled
water to make a solution,

Add 1.cm dapth of FA 6 solution.

To 16m depth of FA 8 solution in
a test-lube, add aqueocus sodiem
hydroxide,

‘it Celvd .;u'm'u o gre o

F =l Conis

’
A kb PPE Luas Ferrad

B Cuhite Prﬁ_ﬂpllrﬂ}E' LAy
Fm"uh""' ’
The. Fmii"w‘?— hrsoriuee 0

ot Lo gk === TLT
"hjd:;u-.r e Ly i oA Cmlecselegs
' g g q

Carefully heat the solid FA & in the
test-tuba provided.

Mote: two gases are released,

_|.|—|;,3_ ol f]llrmmpnre,,

te give a HRlow Soud
Ip" brﬂ.q.ﬂ E os Ir_a-ﬂl-.l. MWE{L.
ot Lo nﬂ:l'f R zece-d god
[t 2ueluld Lokt Shec b

| domnp red ubnur poger. o
‘ womy Tl |

k4

(ii} From the results of the tests in (I}, ientify the cation present in FA 6.

oe
Cation present in FAG s ..... 'Ph .................

(i)
reagent . ilute.

Sugpest and use another reagant to confirm the cation present in FA &,

observation.... ... Lohstke. .. pracpibabe. Mﬁgm!ﬂ.d!/ 12]

Examiner comment — grade A

The observations using solutions in (i) are detailed and fully correct. The observations for heating solid

FA 6 were more detailed than seen in many scripts. Although NO, will bleach litmus paper so the inference
of chlorine as the second gas is understandable, the thermal decomposition of nitrates is covered in the
syllabus so should not be unfamiliar. Parts (ii) and (iii) were fully correct.
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Example candidate response — grade C

(b} (i) You are provided with FA 8 both &5 a solld and in agueous solution, Complate the

94

following table,

raaf

abhsarvalions

To a small spatula measure of FA 4 1
in @& lest-lube, add enough dstilled

Add 1cm depth of FA 6 solution,

walar o make a solution.
i Foemacd-

white Pr+ R

e

To a small spatula messure of FA& 5
in & test-ube, add enough distiled f
wailer to make a solution.

Add 1cm dapth of FA 6 soluton,

wints PPt & lormad
v

A lest-iube, add aquadus sodium

Carefully heat the solid FA 8 In the
teal-ube provided. F"F

Toicmdepth of FAGsoltionin | % . ls PPF p Tormed Lot
hydromide. i IFSLH" of MNaOH cag)

o clisio\nas  sud borny
2ol ourl g n.-"a

Witla & bow Leown :thlﬁu.!
Nota:
ola: twe gases are relaased & d N bed ke

| W hure blue Tibmoy i

red -

apunchs @ guean off 7

8]

{ii) From the results of the tests in (i), idently the cation present in FA 8.

........... k¥ 3 [1]

{iif) Suggest and use ancther reagent 1o confifm the cation present in FA 6.

raagen| | ac,mmﬂlfnmﬂmm
abservation,, uhlit ﬂﬂ‘

Examiner comment — grade C

LMH, w‘: ..

The formation of the white precipitates was correctly reported as was the solubility of the hydroxide
precipitate in excess sodium hydroxide. ‘Pop sounds given off’ was taken to mean the heated solid was
decrepitating and there was no reference to a lighted splint to indicate that it referred to a test for hydrogen
gas. The 'brown glow around the test tube’ was not sufficiently precise to be credited. ‘It" should not be
used as it is imprecise. The observations were used to correctly identify the cation in (ii) and the reagent
selected was suitable in (iii). However, use of aqueous ammonia involves testing with a small volume

and then with excess and the solubility of the lead(Il) hydroxide precipitate in excess ammonia was not

investigated.
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Example candidate response — grade E
(b} (I} “ouare provided with FA 6 both a& a sofid and in agueous salution. Complata the

following table.

fesi

| obsarvalions

To a small spatula measwre of FA 4
in a test-lube, add encugh distilled
walbar 1o make & soalution,

Add 1om depth of FA 6 solution.

| oLerldng
E,ew&}ﬂ o daded

To & small spatula measure of FA S
| in & beesd-tube, add enough distifed
waber 1o makea a solution.

| Add 1om depih of FA 6 solution.

To 1cm dapth of FA § solufion in
a tesi-tube, add aqueous sodium
hydroxda,

by o
it 2460
oclule w1 prges fo

forsr o colaerlene
soluctliar 7

Carefully heat the solid FA 6 in the
test-lube provided,

Mote: two gases ane released.

¢
gt orell 7

'!iir‘T ﬂiﬂifrﬂl Wt’ﬂfﬂ&‘i
ﬁﬂﬂ VOBOLY  om
mﬂr & S X

(i} From the results of the tests in (i), identify the cation present in FA 6.

& .
Gaﬁnnprawnlmﬁﬁls....f‘;? .................... ‘,.-"

(i} Sugges!and use another reagent 1o confirm the calion present in FA B.

Examiner comment — grade E

Again the observations for the tests on the solution of FA 6 in (i) were fully correct. Candidates should

be discouraged from trying to identify gases by smell; a chemical test is safer and is more likely to be
credited. The colour of the gas was incorrectly reported and the identity of SO, was inconsistent with the
observation. The identity of the cation was correct in (ii) but the reagent chosen in (iii) did not show use of
the Qualitative Analysis Notes. However, the observation was correct as the solubility of lead(IT) chromate is
so low that the equilibrium is shifted from dichromate to chromate.

Paper 3 — Advanced practical skills

€]

[1]
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