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Answer ALL the questions. Write your answers in the spaces provided in this question paper.
Show all the steps in any calculations and state the units.

Final answers to calculations should be given to an appropriate number of significant figures.

Information for Candidates

The total mark for this paper is 50. The marks for individual questions and parts of questions are
shown in round brackets: e.g. (2). There are 12 pages in this question paper. All blank pages are
indicated.

Advice to Candidates

You are reminded of the importance of clear English and careful presentation in your answers.
You are reminded that you should take all usual safety precautions when working in a
chemistry laboratory.
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Schools/Colleges/International

Teaching Institutions/
International Centres E I I

January 2008 — Advanced Subsidiary

Chemistry — Instructions

PRACTICAL TEST AT SCHOOLS, COLLEGES, INTERNATIONAL
TEACHING INSTITUTIONS AND INTERNATIONAL CENTRES

Directions for the preparation and conduct of the Practical Test.

Arrangement of candidates in the laboratory and of the examination material.

A PLAN SHOWING THE ARRANGEMENT OF CANDIDATES IN THE LABORATORY
DURING THE PRACTICAL TEST MUST BE SUBMITTED TO THE EXAMINER,
TOGETHER WITH THE CANDIDATES’ SCRIPTS AND THE ATTENDANCE
REGISTER. THE QUESTIONNAIRE SHOULD BE COMPLETED BY
INTERNATIONAL TEACHING INSTITUTIONS AND INTERNATIONAL CENTRES
ONLY.

Special Notes:

1. Any difficulty concerning the chemicals, apparatus or information provided in
these instructions should be notified at once to the Qualification Delivery and
Award Manager for GCE Chemistry ONLY at:

Telephone: +44 (0)20 7190 4734
Email: Chemistry.PracticalExam@edexcel.org.uk

2. An adequate supply of distilled water is regarded as essential.

3. No deviation from the arrangements specified in these instructions can be permitted.
The examiners will assume, when marking the scripts, that the candidates have
been arranged and materials provided according to these Instructions.

4. Centres are reminded that they are responsible for the safety of candidates during the practical
test. Centres should also refer to the relevant part (“Practical Tests”) of the Regulations
section of Edexcel’s Information Manual.

5. For Schools and Colleges (HOME Centres) ONLY, the specified chemicals will
be sent to centres in the week commencing Monday 17 December 2007 to arrive
not later than Friday 21 December 2007. Centres are advised to check the contents
carefully. Non-receipt or problems with the chemicals should be reported directly to the
Qualification Delivery and Award Manager using the email address given in Note 1
above. It is not intended that teachers should carry out exercises themselves prior to the
examination, but this is permitted if they wish to.

6. For International Teaching Institutions and International Centres (ONLY), a
report on the exercises is absolutely essential and must be made by completing the
separate questionnaire provided. The completed questionnaire should be returned with
the scripts. Without this information, the examiners will be UNABLE to assess the
candidates’ results.

Printer’s Log. No.
N 2 6 0 0 1 A

WSS0/R6243/57570  7/7/7/300 ed eX( el

This publication may only be reproduced in accordance with Edexcel Limited copyright policy. ©2008 Edexcel Limited advancmg learnlng, changlng lives






Notes on the conduct of the examination

(1) The practical test MUST be taken on the day specified on the official examination timetable.

(i1)) These instructions may be consulted at any time by the subject teacher responsible for the
organisation of the practical test. All information concerning the identity of ‘unknown’
compounds remains confidential until 31 January 2008. All spare copies of question
papers should also be retained under secure conditions until after this date.

(ii1) Before the start of the examination, candidates should be allowed 10 minutes in the laboratory to
familiarise themselves with the layout of the laboratory and the materials available. They may
not begin the practical work during this time nor read through the question paper.

(iv) Candidates may have access to the following resources during the practical test:

e ANY textbooks (this includes Edexcel’s Practical Test User Guide)
e their own class notes.

The following resource is NOT permitted during the practical test:

e access to the internet.

It is the invigilator’s responsibility to ensure that the resource materials used by candidates
conform to the above requirements.

(v) There should be one invigilator to every 15 candidates. The invigilator(s) must be present
at all times during the examination. A teacher of the subject should be present to deal with
technical difficulties and to assist with the invigilation in general. The teacher who prepared the
candidates for the examination is not permitted to be the sole invigilator of the examination.

Apparatus and materials

A full list of the apparatus and materials needed for each candidate taking the practical test is given
on the following pages. This list includes the bench reagents necessary for the observation exercises
and the approximate volumes needed. It is not intended that each candidate be supplied with their
own set of reagents, but that these are shared at the discretion of the supervisor.

For HOME centres (ONLY), the chemicals identified with an asterisk (*) will be sent by a firm of
manufacturing chemists. The manufacturing chemist will place appropriate hazard warning labels
on bulk supplies.

International Teaching Institutions and International Centres are responsible for providing
their own chemicals.

Safety

Unless noted specifically, substances needed for this practical test present no unexpected hazard.
Spillages should be washed from the skin using soap and plenty of cold water. If necessary, further
advice may be obtained at: Chemistry.PracticalExam(@edexcel.org.uk

COSHH note

Appropriate hazard warnings should be placed on the containers of all substances supplied to
candidates.

Candidate Information

The candidate information provided on page 4 may be issued to candidates on, or after, 2 January
2008.

Questionnaire (International Teaching Institutions and International Centres only)
All International Teaching Institutions and International Centres must ensure that a Questionnaire
and a Supervisor’s script are completed for each group of candidates. Without information on the
quantitative exercises, the examiners will be UNABLE to assess the candidates’ results.
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Apparatus and Materials
Apparatus
Each candidate will require:

one dry test tube and two boiling tubes in a test tube rack;

small plug of mineral wool to insert loosely in neck of test tube;

a spatula;

a Bunsen burner and test tube holder;

one 10 cm® measuring cylinder;

a supply of dropping pipettes;

a 250 cm® volumetric flask, with stopper, labelled D;

a 25.0 cm’ pipette and safety filler;

a 50.0 cm’ burette, stand and clamp, with a small funnel for filling, white tile and a small beaker

for draining the burette;

10.  two 250 cm? conical flasks;

11.  two 25 cm® or 50 cm® measuring cylinders;

12. an expanded polystyrene cup held securely in a 250 cm? beaker;

13.  a 100 cm® beaker;

14. a thermometer, range 0—50 °C graduated in at least 0.5 °C intervals (or a thermometer that can be
read to an accuracy of at least 0.5 °C);

15.  supply of paper towels for drying thermometer.

WX B D~

Materials
Each candidate will require:

(a)ﬂ< 1.5 g of ammonium chloride labelled A. The identity of this compound is not to be disclosed to
candidates;

(b)* 100 cm?® of aqueous hydrochloric acid of concentration 1.050 mol dm™ labelled Solution B for
Questions 2 and 3. The concentration of this solution is not to be disclosed to candidates;

(c)® 200 cm® of aqueous sodium hydroxide of concentration 0.100 mol dm labelled Solution C:;

(d)* 50 cm® of aqueous sodium hydroxide of concentration 1.00 mol dm labelled Solution E;

(e) 6 cm® of dilute sodium hydroxide; concentration approximately 0.5 mol dm™;
63 2 cm? of aqueous silver nitrate; concentration approximately 0.05 mol dm™;
() 2 cm?® of dilute nitric acid; concentration approximately 2.0 mol dm;

(h) 10 cm? of dilute aqueous ammonia; concentration approximately 2.0 mol dm™;

(1) Phenolphthalein indicator;
) Red and blue litmus paper;
(k) A supply of distilled water.

For home centres (ONLY), the chemicals identified with an asterisk () will be sent by a firm of manufacturing chemists.

NOTES

Materials A, B, C and E must be measured into dry, stoppered containers. Further quantities may be
issued to candidates without penalty.

Containers should be labelled with the name, but not necessarily the concentration, of the reagent unless
otherwise instructed.

Candidates may be supplied with laboratory reagent bottles containing these solutions if these are
available.

N26001A 3 Turn over





Candidate Information
The following information may be issued to candidates on or after 2 January 2008.

Question 1: You will carry out tests to identify a compound containing one cation and one anion.
Question 2: You will carry out an acid-base titration using phenolphthalein indicator.
Question 3: You will carry out a simple thermochemistry experiment.

Question 4: You will plan an experiment to find the concentration of a solution.
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TO BE COMPLETED BY INTERNATIONAL TEACHING INSTITUTIONS
AND INTERNATIONAL CENTRES ONLY

Questionnaire for the Local Assistant Examiner or Supervisor
This form, appropriately filled in, should be included with the scripts sent to the examiner. One form
should be filled in for each group of candidates.

Centre Number ............ccoccoevvivinnnnnnnn. Group Number ..........cccoocvvvvinrennnnn

Report on the exercises For the quantitative exercises, the Local Assistant
Examiner or Supervisor should work through the
exercise, as close as possible to the examination time,
using the chemicals provided for the candidates. The
results, including any graphs, should be attached to
this form and returned with the scripts. These results
should be recorded fully in the appropriate places on
a spare copy of the Question Paper. This should be
clearly labelled “Supervisor’s Results for centres (give
numbers)” on the front.

Any comment on the materials
supplied, e.g., A.R.

Report on any untoward
happenings during the
examination

Any other comments

Naszosa NN

Signature of Local Assistant EXGMINer oF SUPEFVISOT ............ccccuiieriaieniaiieeiaeseee s neeens
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Answer ALL the questions. Write your answers in the spaces provided.

You are provided with a sample of a salt A.

A contains one cation and one anion. Carry out the following tests on A, recording your

observations and inferences in the spaces provided.

(a) Transfer about one third of the sample of A to a dry test tube and then place a small
plug of mineral wool loosely in the top of the test tube. Gently heat the test tube for

about 30 seconds.

In your inferences, name the type of change that you observe and suggest the identity

of the cation that may be present in A.

Observation

Inferences

(&)

(b) Transfer another one third of the sample of A to a boiling tube. Add about 6 cm® of
dilute sodium hydroxide. Warm the mixture gently, testing any gas evolved with both

damp red litmus paper and damp blue litmus paper.

In your inferences, suggest the identity of the gas evolved and of the ion, in A, that

led to its formation.

Observations

Inferences

(&)

Leave )
blank
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(c) Dissolve the remainder of A in about 3 cm® of distilled water in a boiling tube. Add e
6 drops of dilute nitric acid followed by 4 drops of aqueous silver nitrate. Shake the
tube gently. Then add dilute aqueous ammonia, shaking the tube gently, until there is
no further change.
For your inference, suggest the identity of the anion in A by writing its formula or
name.
Observations Inference
3)
(d) Explain why, in test (c), dilute nitric acid is added to the solution of A before aqueous
silver nitrate.
................................................................................................................................... (1) o
(Total 10 marks)
J
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You are provided with:

Solution B, aqueous hydrochloric acid.

Solution C, aqueous sodium hydroxide of concentration 0.100 mol dm™.
Phenolphthalein indicator.

An empty volumetric flask, labelled D.

You are required to dilute the hydrochloric acid, then to titrate portions of the diluted acid
with aqueous sodium hydroxide, solution C.

NaOH(aq) + HCl(ag) —> NaCl(aq) + H,O(l)

(a) Procedure

1.

Rinse out the volumetric flask, labelled D, with distilled water. It will not affect
your results if a small amount of water is left in the flask.

Rinse out the pipette with a small amount of solution B. Then use the pipette to
transfer 25.0 cm® of solution B to the volumetric flask D. Add distilled water to
make up the solution in the flask to exactly 250 cm®. Stopper the flask and shake
it thoroughly to mix the diluted acid. This is now solution D.

Rinse out the burette with a small amount of solution C and then fill the burette
with solution C.

Rinse out the pipette with distilled water and then with a small amount of solution
D. Use the pipette to transfer 25.0 cm® of solution D to a conical flask and add
4 drops of phenolphthalein indicator.

Titrate with solution C until the end-point is reached.
Record your burette readings and titre in Table 1.

Repeat the procedure until you obtain two titres that differ by no more than
0.20 cm®. Record all your burette readings and titres in Table 1.

Table 1

Titration number 1 2 3 4 5

Burette reading
(final) /cm’

Burette reading
(initial) /cm?

Titre /cm?

Leave )
blank
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List the numbers of the titrations that you will use to calculate the mean (or average)
titre.

Calculate the mean titre.

Write the value of your mean titre in the space below:
.......................................................... cm?® of 0.100 mol dm™ aqueous sodium hydroxide,
solution C, react with 25.0 cm® of aqueous hydrochloric acid, solution D.

12)
(b) Calculations

(1) Calculate the amount (moles) of sodium hydroxide in the mean titre.

Oy

(ii) State the amount (moles) of hydrochloric acid in 25.0 cm® of solution D. Then
calculate the amount (moles) of hydrochloric acid in 250 cm® of solution D.

0y

(ii1) Using your answer in (ii), calculate the concentration of hydrochloric acid in
solution B in mol dm™.

2

Leave )
blank
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Leave\
blank
(¢) (i) The procedure could be modified by titrating the undiluted hydrochloric acid,
solution B, from the burette into 25.0 cm® of solution C.
Explain why the titre in this modified procedure would be less accurate than
those you obtained.
(2)
(i) Explain why the pipette and burette were rinsed out with the solutions to be
measured, not with water, but the volumetric flask was rinsed out with water.
(2) Q2

(Total 20 marks)
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You are provided with:

e Solution B, aqueous hydrochloric acid.
e Solution E, aqueous sodium hydroxide of concentration 1.00 mol dm.

You are required to measure the temperature change when aqueous sodium hydroxide
reacts with an excess of aqueous hydrochloric acid.

(a) Procedure

1. Use a measuring cylinder to measure 25 cm?® of solution B into a dry polystyrene
cup held firmly in a 250 cm? beaker.

2. Use a second measuring cylinder to measure 25 cm?® of solution E into a 100 cm?
beaker. Place and hold the thermometer in solution E. Measure the temperature
of solution E to an accuracy of at least 0.5°C. Record the temperature in
Table 2.

3. Remove the thermometer from solution E then rinse it with water and dry it. Place
the thermometer in solution B in the polystyrene cup. Measure the temperature of
solution B to an accuracy of at least 0.5 °C. Record the temperature in Table 2.

4. Add solution E to solution B. Stir the mixture gently with the thermometer
and measure the highest temperature reached to an accuracy of at least 0.5 °C.
Record the temperature in Table 2.

Table 2
T, temperature of solution E °C
T,, temperature of solution B °C
Ts, highest temperature after mixing °C

Calculate the temperature change using the formula given below.

_@O+T)

T, 5

Temperature Chan@E = ......c.ccccieiiiieiiieiiieie ettt ettt e beesae e s e eaaeens °C

()

Leave )
blank
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Leave\
blank
(b) Calculations
(i) Calculate the amount (moles) of sodium hydroxide in 25 cm?® of solution E.
1)
(ii) Calculate the heat change when 25 cm® of solution E reacts with 25 cm® of
solution B.
Assume that the density of the solution after mixing E and B is 1.0 gcm™ and
that the specific heat capacity of the solution is 4.18 J g!°C.
1)
(i11) Use your answers to (i) and (ii) to calculate the molar enthalpy change when
aqueous sodium hydroxide reacts with aqueous hydrochloric acid.
Give your answer in kJ mol™! to twe significant figures and include a sign.
3
(iv) Suggest TWO modifications to the procedure that may give a more accurate
value for the enthalpy change.
USSR
2 ettt bbbttt et e bt e bt e a e eh e bt et he e bt et e she et e eaee e
@ |
(Total 13 marks)
J
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4. Aqueous hydrochloric acid reacts with solid calcium carbonate as shown in the equation

below. Carbon dioxide is given off as a gas.

2HCl(aq) + CaCOs(s) —> CaCly(aq) + H,O(1) + CO,(g)

You are required to plan an experiment to obtain results which can be used to calculate the

concentration of the hydrochloric acid.

You are provided with 100 cm® of hydrochloric acid, of suitable concentration, and a

sample of calcium carbonate (an excess) as small pieces.

You may use any laboratory apparatus you require but no other chemical substances,

apart from water.

Include in your plan:

e the apparatus you would use (include a diagram if you wish)

e the procedure you would follow

e the measurements you would make

e an explanation of how you would use your results to calculate the concentration of the

hydrochloric acid in units of mol dm™,

You may need to use some of the data below.

Molar masses / gmol™!; C=12.0 O=16.0 Ca=40.0

At the temperature of the experiment, 1 mol of carbon dioxide has a volume of

24000 cm?.

You are not required to carry out your plan.

J
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blank

(Total 7 marks) 7

TOTAL FOR PAPER: 50 MARKS
END
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