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Time allowed: 2 hours Skill 1

Instructions Skill 2

e Use blue or black ink or ball-point pen. Skill 3

e Fill in the boxes at the top of this page. !

e Carry out all three exercises. SKill 4

e Answer all questions.

e Answer questions in the spaces provided. All working must be Total (Column 1)\_>
shown.

e Do all rough work in this book. Cross through any work you do not Total (Column 2) —>
want to be marked.

e Take careful note of al the instructions given in each exercise. TOTAL

e The Periodic Table/Data Sheet is provided on pages 3 and 4. Detach
this perforated sheet at the start of the examination. Examiner's Initials

I nfor mation

e You must not use note books and laboratory books.

e The maximum mark for this paper is 30.

e The skillswhich are being assessed are
Skill 1 Planning (8 marks)
Skill 2 Implementing (8 marks)
Skill 3 Analysing (8 marks)
Skill 4 Evaluating (6 marks)

e You will be assessed on your ability to use an appropriate form and
style of writing, to organise relevant information clearly and
coherently, and to use specialist vocabulary, where appropriate.

Advice

e You are advised to spend about 40 minutes on each of the three
EXercises.
e You are advised to carry out Exercise 1 first.
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This paper consists of the following.
Exercise1l Implementing Titration of a solution of iron(I1) sulphate

Exercise2 Analysing and Evaluating The reaction between hydrogen peroxide and
iodide ions

Exercise3 Planning Determination of the dissociation constant, K, of a

weak acid.

An essential part of any practical work isto plan for the most efficient use of thetime available.
Thereis enough time to complete the exercises set provided that a sensible approach is used.

You are advised to spend approximately
40 minutes on Exercise 1

40 minutes on Exercise 2
40 minutes on Exercise 3

www.theallpapers.com


http://www.xtremepapers.net

€0T z0T TOT 00T 66 86 16 96 56 v6 €6 Z6 16 06 £
wniouaIme | wnii9qoN | WNIABBPUSN [ winiwia4 | winiui@isulg [ wnuiofed | wniaylag wnun) wnpuawy | wniuoinid E:_M:Emz wniueln | wnunoelold| wnuoyl sapIundyY €0T — O@._
I ON PN wH s3 10 g wo wy nd N N ed ylL P
(092) (652) (852) (152) (zs2) 1'25¢ WAL WAL T'EVe T'6€2 0°/€2 0'8€Z 0'T€T 0'2eT 5
1L 0L 69 89 19 99 59 ¥9 €9 29 19 09 65 85 o
wnpaN | wnigJeanA wninyL wnigi3 wniwjoH E:_m\Mam\E wnigial | wniulopes | wnidoing | wnuewes | wniyiswoid | wniwApoan | wniwAposseld [ wnla) saplueyue] T/ — wm.o_
n aA wl 13 OH d aqL PO n3 ws wd PN id 90 =
0'G.T 0'€lT 6'89T €'/97 69T G291 6'8GT €'/GT 0'2ST ¥'0GT 6T ZYrT 6'0vT TOvT o
=
1 68 88 =X
wniunoy wnipey E:_ucw_
oy ey 43
122 0'922 0°€27
98 g8 ¥8 €8 Z8 18 08 6. 8/ Ll 9/ S/ v €l AR LS 95 Ge
uopey auneisy wniuojod yinwsig peaT wnijreyL Ainaia\ p|oo wnuneld wnipu| wniwso wniuayy | uaisbunl | wnpeuel wniujeH |wnueyuel| wnueg wnisae)d
uy AV od g ad L BH ny 1d 1] SO el M el H e ed 50
0'zee 0072 0072 0'602 2102 ¥'v02 9'002 0',6T 1'S6T 2261 Z'06T 2'98T 6'€8T 6°08T S'8/T 6'8ET €L 6'2€T
¥S €5 Zs 15 0S 6V 8y Ly 14 St 44 Y v 187 oY 6< 8¢ L€
uouax auIpo| wnunjaL | Auownuy url wnipuj wniwpe) SEN[IS wnipejed | wnipoyy | wnuayiny | wnnauyoal | wnuapgAlon | winiqoiN wniuoalz wnNUNA wnpuons | wnipigny
X I 9l as us uj (0] bv pd yd ny o1 OIN aN Iz A ) qd
€TET 6'92T 9,21 8121 1’811 8YTT v'Z1T 6°,0T ¥'90T 6°20T 1701 6'86 6'G6 6'26 Z'16 6'88 9'/8 G'G8
9g ge ve €e ze 1€ 0g 62 8z Y4 9z 14 ve €z 2z 12 0z 61
uoydAsy aulwoig wnius|as JlUSSIY | wniuewsss |  wnijes aulz Jaddo) 921N 1eqod uol| asauebuel | wniwolyd | wnipeueA | wnuel] | wnipueds | wnpe) | wnisseiod
)| ig 9S sY 99 e uz no IN 0D 94 UN 1D A 1L S e)d A
8'es 6'6. 0'6. 6. 92/, 1’69 ¥'G9 5'€9 1’85 6'8S 8'GS 6'7S 0'2S 6'0G 6'LY 0'GY T'0v T'6¢
8T LT 91 ST vT €T 43 TT
uob.uy aulolyd Inydins  [snioydsoyd| uoalis wnuwnpy wnisaubey | wnipos
I\ (o) S d IS v BN eN
6'6€ g'ge T'Ze 0TE 1'8¢ 0/2 %74 0'E7
ot 6 8 L 9 g €—— Jaquwinu dlwole 14 €
UoaN auuon|4 uabAxQ uabouN uogted uolog wniyn wniAiag wniyy
9N 4 @) N 0] d 11 9d 1
z0z 06T 09T 0T 0zt 80T 6'9—— SSeuw Jdlwole anle[al 0'6 6°C
4 T
wnieH £ uaboipAH
)
oH A H
(8% 07

0 [IA IN A\ Nl 1] Il _

‘uonsonb [enprAipur ue ur 9SIMISYIO
Po3e)S SSO[UN UONBUIWIEXS Y} Ul 9SN I0J 918 9[qe} 9Y} Ul UMOYS SOSSEW JIWO)e dANje[a1 9jewrxoldde pue sioqunu orwoje oy, MW

Sluswsa|3 8y} Jo a|geL dIpoliad ayl


http://www.xtremepapers.net

Gas constant R = 8.31 T K~ mol™!

Table 1

Proton n.m.r chemical shift data

Type of proton o/ppm
RCH, 0.7-1.2
R,CH, 1.2-1.4
R,CH 1.4-1.6
RCOCH, 2.1-2.6
ROCH, 3.1-39
RCOOCH, 3741
ROH 0.5-5.0
Table 2

Infra-red absorption data

Bond Wavenumber/cm™!
C—H 2850-3300
c—C 750-1100
C=C 1620-1680
C=0 1680-1750
CcC—O 1000-1300
O—H (alcohols) 3230-3550
O—H (acids) 2500-3000

www.theallpapers.com


http://www.xtremepapers.net

Exercise 1 Titration of a solution of iron(l1) sulphate

Skill assessed Implementing (8 marks)

Introduction

You are provided with an agueous solution of iron(I1) sulphate of concentration approximately
0.1mol dm™3, Titrate this solution, after acidification, with the 0.0200 mol dm™ solution of

potassium manganate(VI1) provided.

Wear eye protection at all times.
Assume that all of the solutions are toxic and corrosive.

Procedure
1 Rinse the burette with the potassium manganate(V11) solution provided. Set up the burette
and, using a funnel, fill it with the potassium manganate(V1l) solution. Record the initial
burette reading in the table below.

2 Rinse a pipette with the iron(l1) sulphate solution provided. Using this pipette and a pipette
filler, transfer 25.0cm® of theiron(l1) sulphate solution to a 250 cm® conical flask.

3 Using a measuring cylinder, transfer approximately 10cm® of dilute sulphuric acid to the
conical flask.

4 Add the potassium manganate(V11) solution from the burette until the mixture in the conical
flask has a permanent pink colour. Record your final burette reading in the table below.

5 Rinsethe conical flask with water and repeat the titration until you obtain two titres which
are within 0.10cm? of each other. (You should do no more than five titrations.)
Have one of your final burette readings checked by your supervisor.

6 Calculate and record the average titre.

Results

Final burette reading/cm?®

Initial burette reading/cm?®

Volume of potassium manganate(V11) solution used/cm®

Tick the titres to be used in calculating the average titre

Averagetitre=..................... €M

For Examiner’s use only
M C P
T A
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Exercise 2 The reaction between hydrogen peroxide and iodide ions

Skills assessed Analysing (8 marks) and Evaluating (6 marks)

I ntroduction

Acidified hydrogen peroxide reacts with iodide ions to form iodine according to the following
equation.

HaOz(a0) + 2H™(ag) + 217(ag) —> Ip(aq) + 2H20()

In an experiment to determine the order of the reaction with respect to iodide ions, measured
amounts of sodium thiosul phate solution and starch solution are added to an acidified mixture of
hydrogen peroxide and potassium iodide. The initial rate of this reaction is investigated by
measuring the time taken to produce sufficient iodine to react with the thiosul phate ions present,
and then produce a blue colour with starch solution.

A series of experiments is carried out, in which the concentration of iodide ions is varied, while
keeping the concentrations of all of the other reagents the same. In each experiment the time taken
for the reaction mixture to turn blue is recorded. The results obtained are used to determine the
order of reaction with respect to iodide ions.

The rate of the reaction can be represented as (1/time), and the concentration of iodide ions can be
represented by the volume of potassium iodide solution used.

A graph of log;p (L/time) on the y axis against log;g (volume of Kl(ag)) isastraight line. The
gradient of this straight line is equal to the order of the reaction with respect to iodide ions.

A set of resultsis given in the table below. The volumes of potassium iodide solution were
measured using a measuring cylinder. The time taken for each mixture to turn blue was recorded
on a stopclock graduated in seconds.

Expt. I:/ f)(lgqr;]/i:]fg logyo (volume of KI(ag)) time/s l0g10 (ﬁ)
1 5 0.70 68 -1.83
5 8 0.90 45 -1.65
3 10 1.00 36 -1.56
4 15 1.18 25 -1.40
5 20 1.30 22 —1.34
6 25 1.40 16 —1.20
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Analysis Full marks can only be scored if you show all of your working.

1 Usetheresults given in the table to plot a graph of 1og;o (1/time) on the y axis against

logig (volume of Kl(aq)).

Draw astraight line of best fit on the graph, ignoring any anomalous points.

Determine the gradient of the line you have drawn.

For the measuring cylinder and the clock, the maximum total errors are shown below. These
errors take into account multiple measurements.

measuring cylinder + 0.5cm°
clock + 1 second

Estimate the maximum percentage error in using these pieces of apparatus in Experiment 3.
Hence calculate the maximum overall percentage error in Experiment 3.
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Evaluation Full marks can only be scored if you show all of your working.
1 Consider your graph and comment on the results obtained from the experiments. Isyour line

of best fit good enough for you to deduce an order with confidence? Identify any anomalous
results.

2 State two ways in which the method used in these experiments could be improved, other
than by repeating the experiments. In each case explain why the accuracy of the experiment
would be improved.

Improvement 1
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Exercise 3 Determining the dissociation constant, K, of a weak acid

Skill assessed Planning (8 marks)

I ntroduction

A suitable method for determining the dissociation constant, K, of aweak acid involves
measuring the pH values of the solution obtained as aqueous akali is added to a known volume of
the aqueous acid, until the alkali is present in considerable excess.

A pH curve can be plotted from the results. This curve can be used to determine the volume of
alkali needed at the equivalence point (end-point). When half of this volume of alkali has been
added, the pH of the solution is equal to the pKj of the acid.

Question

Describe how you could determine the dissociation constant, K,, of the acid.

You are provided with a crystalline sample of the weak monoprotic acid HA and a 0.100 mol dm™
solution of sodium hydroxide. The M, of the acid is 150 and the acid is soluble in water.

Your answer must include

(a) the scale you would choose for the experiment and a calculation of the mass of acid you
would use to prepare your solution.

(b) adetailed description of the experiment you would carry out. You do not need to describe
how you would prepare the acid solution.

(c) asketch of the pH curve and an explanation of how you would use this curve to determine
the dissociation constant, K, of the acid.

(d) details of potential hazards and the relevant safety precautions you would take.

END OF QUESTIONS
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