.

Please check the examination details below before entering your candidate information

(Candidate surname Other names )

Centre Number Candidate Number

Pearson Edexcel International Advanced Level
(Monday 19 January 2026 )

Paper
reference

Afternoon (Time: 1 hour 20 minutes)

'Chemistry

International Advanced Level
UNIT 6: Practical Skills in Chemistry Il

& J

€ )
You must have: Total Marks
Scientific calculator, ruler

. S

Instructions

Use black ink or ball-point pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).
Fill in the boxes at the top of this page with your name,

centre number and candidate number.

Answer all questions.

Answer the questions in the spaces provided

— there may be more space than you need.

Information

The total mark for this paper is 50.

The marks for each question are shown in brackets

— use this as a guide as to how much time to spend on each question.

You will be assessed on your ability to organise and present information, ideas,
descriptions and arguments clearly and logically, including your use of grammar,
punctuation and spelling.

A Periodic Table is printed on the back cover of this paper.

Advice

P79138A

©2026 Pearson Education Ltd.

cinn/

Read each question carefully before you start to answer it.
Show all your working in calculations and include units where appropriate.
Try to answer every question.
Check your answers if you have time at the end.
Turn over

P 7 9 1 3 8 A 0 1 1 6

Pearson



1

Answer ALL the questions. Write your answers in the spaces provided.
This question is about different tests used to distinguish substances.

(@) For each of the pairs of substances, give one chemical test that could be used to
distinguish between them.

(i) Fe*"(aq)and Cr’*(aq)

(3)
Test Result for Fe’*(aq) Result for Cr**(aq)
0]
(ii) and _~ -~ _A°
(3)

O

Test Result for \)}\/ Result for /\/\/O

(iii) CH;CHO and CH;CH,CHO

(3)

Test Result for CH;CHO

Result for CH;CH,CHO
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(b) Complete the table to show how you could use low resolution proton
NMR spectroscopy to distinguish between 2-methylpropan-2-ol and butan-2-ol.
(2)

2-methylpropan-2-ol butan-2-ol

Number of peaks

Relative peak areas

(Total for Question 1 = 11 marks)
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2 This question is about the carboxylic acid, ethanoic acid, CH;COOH.

(a) Ethanoic acid can be made by oxidising ethanol with
acidified potassium dichromate(VI) solution.

(i) State the colour change during this oxidation reaction.

(ii) The mixture is heated under reflux using the apparatus shown.

N
—— water out

condenser

<«— waterin
4 J

mixture of ethanol and

anti-bumping granules T acidified potassium dichromate(VI) solution

heat

Explain how the condenser works and why it is important in this reaction.

N0 A mor
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(iii) The infrared spectrum of the ethanol is shown.

100
80 - p M
60
Transmittance ]
%
/% 40 f
20
O T T T T I T T T T I T T T T I T T T T I T T T T I
4000 3000 2000 1500 1000 500400
Wavenumber / cm™
Absorption data
O—H stretching vibrations in alcohols 3750 - 3200cm™
O—H stretching vibrations in carboxylic acids 3300 - 2500cm™
C=0 stretching vibrations in aldehydes 1740 - 1720cm™
C=0O0 stretching vibrations in carboxylic acids 1725 -1700cm™

Describe how the infrared spectrum of ethanoic acid would differ from that
of ethanol.
Include the bonds and absorption data to justify your answer.
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(b) An experiment was carried out to determine the acid dissociation constant, K,
for ethanoic acid.

Procedure

Step 1 20.0cm’ of a 0.100 mol dm™ solution of ethanoic acid was placed in a
conical flask.

Step 2 A burette was washed with distilled water and then rinsed with a
0.100 mol dm™ solution of sodium hydroxide. The burette was then
filled with this solution of sodium hydroxide.

Step 3 A pH probe was placed in the conical flask and portions of the
sodium hydroxide solution were added with swirling.

Step 4 After each addition of sodium hydroxide solution, the pH of the
mixture was recorded.

Step 5 A graph of pH against the volume of sodium hydroxide solution added

was plotted.

(i) Name the most suitable piece of apparatus to measure the 20.0cm?® of
ethanoic acid in Step 1.

(i) State why the burette was rinsed with the 0.100 moldm™ solution of
sodium hydroxide after washing with distilled water in Step 2.
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(c) The graph of pH against the volume of sodium hydroxide solution added
is shown.

14

12

10

0 5 10 15 20 25 30 35 40
Volume of sodium hydroxide solution added / cm?

(i) Suggest why the sodium hydroxide solution is not added in equal portions
during the experiment.

(i) Calculate a K, value for ethanoic acid, justifying your answer.

[
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(d) Propyl ethanoate can be made from ethanoic acid.

(i) Name the reagents and reaction conditions for this preparation.

(i) Write an equation for this reaction.
State symbols are not required.
(1)

(Total for Question 2 = 14 marks)
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3 This question is about the preparation of the azo dye 4-hydroxyazobenzene.
Procedure

Step 1 10cm’ of phenylamine was dissolved in 10 cm? of hydrochloric acid and
the mixture cooled.

Step 2 An aqueous solution of sodium nitrite, NaNO,, was added to the mixture
from Step 1, forming a diazonium ion.

NH,
@ NaNO, + HCl

Step 3 1.1g of phenol was dissolved in 10cm® of dilute sodium hydroxide
and this mixture was added to the diazonium ion, forming the
azo dye 4-hydroxyazobenzene.

O

diazonium ion phenol azo dye
4-hydroxyazobenzene

Z+
Il
z

Step 4 The impure 4-hydroxyazobenzene was purified by recrystallisation.

(@) (i) The reaction in Step 2 is exothermic and the diazonium ion is very unstable
and breaks down if the temperature exceeds 10°C.

Explain how the reaction in Step 2 should be carried out in order to keep the
temperature below 10°C.

9
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(i) If the temperature is allowed to rise above 10 °C, the diazonium ion reacts
with water to form phenol as well as an unreactive gas and one other product.

Use this information to write the equation for this reaction.
State symbols are not required.

(b) The process of recrystallisation in Step 4 involves

dissolving the impure 4-hydroxyazobenzene in the minimum volume of
hot solvent

filtering the solution whilst hot

cooling the filtrate to produce crystals of 4-hydroxyazobenzene
vacuum filtering to isolate the crystals of 4-hydroxyazobenzene
washing the crystals of 4-hydroxyazobenzene with cold solvent and

drying them.

Explain what properties the solvent must have to make it suitable for the
recrystallisation of 4-hydroxyazobenzene.
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(i) Complete the diagram of the apparatus used for vacuum filtration.
Include labels.

(iii) Explain why the crystals of 4-hydroxyazobenzene are washed with
cold solvent.

(iv) State how the melting temperature can be used to show the purity of the
4-hydroxyazobenzene after recrystallisation.

(Total for Question 3 = 12 marks)
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4

A group of students carried out an experiment to identify the metal, M, in a
crystalline hydrated d-block metal nitrate, M(NOs),*6H,0.

On heating the hydrated metal nitrate, the water of crystallisation is driven off first
and then the metal nitrate thermally decomposes.

M(NO5),-6H,0(s) — M(NOs),(s) + 6H,0(q)

M(NO;),(s) — MO(s) + 2NO,(g) + 20,(9)

Procedure

Step 1 A weighed sample of the hydrated metal nitrate was placed in a
pre-weighed test tube.

Step 2 The test tube was heated until only the anhydrous metal oxide remained.

Step 3 The test tube and contents were allowed to cool and then reweighed.

(a) Give two observations that would be made during heating.
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(b) The students suggested two methods to ensure that the hydrated metal nitrate
had lost all its water of crystallisation and thermally decomposed completely.

Method 1 Heat the test tube containing the hydrated metal nitrate and
weigh the test tube and contents every 2 minutes.
Stop heating when the mass does not change.

Method 2 Whilst heating the test tube containing the hydrated metal nitrate,
test for oxygen gas being given off in the mouth of the test tube.
Stop heating when the test is negative.

One of the hazard warning signs for the metal nitrate is shown.

(i) ldentify the hazard indicated by the sign.

(iii) Suggest a reason why Method 2 could potentially be dangerous by referring
to the hazard in (b)(i).

13
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(c) In an experiment, 2.16 g of hydrated metal nitrate was heated. The combined
total volume of NO, and O, produced was 436 cm?, at room temperature and
pressure (r.t.p.).

(i) Calculate the relative atomic mass of M.

[Data: The molar volume of gas at r.t.p. = 24dm’]

(i) Metal M is a d-block element.

Suggest the identity of metal M and the colour of the
hydrated metal nitrate crystals.

(Total for Question 4 = 13 marks)

TOTAL FOR PAPER =50 MARKS

P 7 9 1 3 8 A 06 1 4 1 6

EEmC

Y3adY SIHLNEILIHM 1ION Od V3HY SIHLENEILIHM LON Od

Y3HY SIHL NI ILIIM 1ON Od



BLANK PAGE

.

15
am NN RO
P 7 9 1 3 8 A o 1 5 1 6



DONOTWRITEIN THIS AREA DO:NOTWRITE INTHISAREA DONOTWRITE INTHISAREA
€01 201 10} 001 66 86 L6 96 G6 ¥6 €6 6 16 06
wnuame) | wnaqou |wnwappuaw | wnjuud) | wnjuiaisud |wniwiojied| wnnesyeq unuro | wnpuswe |wnuoynd (wnumdau| wnuesn jwmumeiosd| wnuoyy
o ON PW w4 s3 3 g w> wy nd dN n ed ylL
(£s7] | [psz] | [9sz] | [eszl | [vszl | [bszd | [svad | [zvdd) | [evd) | [zwvdd | [z62) | sez | [nezd | z€z
LL 0L 69 89 L9 99 G9 $9 £9 29 19 09 65 86 <335 3 5
wnpain |wniqanA | wnynyy | wniqse | wnwioy (wmisosdsAp| wmquay |wniuopes | wnidoina | wnuewes [wniyswosd|wniwAposu jwnukpossexd|  winwad t PIuRdY ,
n7 qA wj 43 OH Aa qL PO n3 ws wd PN id 3) saLIas apiueyiue ,
GLL €L1 691 L9l 91 €91 651 LS1 49! 0SL (1] 44} Il orl
LLL oLl 601 801 L0l 901 S0l 0l 68 88 L8
palesnjuayine A))nj Jou Inq wnuaGuso)| wnnpessuvep | wNUBUYSW| wnissey | wnuyoq (wniSioqess| wniugnp |wnpopapu wnupde | wnipes | wniouel)
payjodas uaaq aARY 9| }-7 || SISQUINU DILOJR YIIM SIUSWI)J 8y sd W SH yg 8s qa N OV ey 14
(zezl | Diedd | (897 | (227 | [vo7d | [9927] | [297] | D97l  [zzd | [9z2] | [gz2d
98 68 ¥8 £8 8 18 08 6L 8L LL 9L SL vL €L L LS 9% SS
uope. auneyse | wnwojod | yinwsiq pea) wnieyy | Andsaw plo8 wnuneyd | wniput | wnwso | wnuays | uasdumy | wnejuey | wmujey  wnueywe)| wnueq | wnisaed
wy W od 'd qd 1L 8H ny d 4] SO 3Ny M el JH M- eqg s)
[zzz] | [012] | [60Z] | 0°60Z | Z°£0Z | v'vOZ | 9°00Z | 0°46L | L'G6L | Z'Z6L | Z06L | Z98L | 8°€8L | 608L | S'8ZL 6'8€L | €451 | 6281
14°] €S A" LS (0] 6% 8y A4 9% (14 144 24 YA4 184 ov 6€ 8¢ LE
uouaX aupor | wnuna | Auowjjue un wnpul | wnjwped | JaANS | wnpejjed | wnipoys |wniuaying | wnnsuysd) (wnuapgfow| wniqo | wnuodsz | wnunA | wnpuosys | wnipigns
ax _ al [ g5 | us u | P> | 8 | Pd | Y4 | Ny | oL | OW | ON | JZ A iS5 | a9y
£Igl 6'9Z1 9°LT1 8°LZl L'8LL vLL 4Nt 6°L01 7901 6°20} L 101 [g6] 6°G6 676 YY) 6°88 9°/[8 G°G8
9¢ GE 123 £ (43 33 0¢ 6Z 87 LT 9 Sz |44 €7 [44 ¥4 0z 6l
uoldAy | aulwoiq | wnwalas | dwasie [wnweuwuas| wnied Juiz Jaddod 12§21u 3)eqod uost asaueSuew | wnwoayd | wnipeuea | wniuey | wnipueds [ wnjed | wnissejod|
&) 19 9S sY 99 en uz nd IN 0D o4 uw D A L 2S e) A
8°¢8 6°6L 0'6L 6vL 9L L69 ¥'S9 G'€9 L'8S 6°8S 8°GS 6'vS 0°Zs 6°0S 6'Ly 0'Sy 1) 4 1°6€
8l Ll 9l Sl 42 £l (z1) (11) (ot) (6) (8) (2) (9) (s) (¥) (€) [4 3
uoBe auLoyd Jnjins  |sruoydsoyd| uodiis  |wnupwinie wnisauSew | wnypos
Iy 1D S d IS v 8w | ®eN
6°6¢ G Gg 1°Z¢ 0'LE 18T 0°LT £vT 0°€T
1] 6 8 L 9 S Jaqunu (uojoud) duwoje 14 €
uoau auponyy uabixo | uaBonyu | uoqied uoJoq aweu wnluaq | wnyn
SN 4 o N o) g JjoquiAs dlwoje og n
(AL T4 0'6l 091 ovi 0zl 801 SSew Jlwoje aAleal 06 69
Z (£1) (91) (S1) (i) (1) Aoy (2) (1)
el :mmo_.ﬁ.f
Q.I H
0¥ o'l
(8L)
(8o L 9 S 14 € 4 }

SJUSWI)3 JO 31qel JIPoLIdd YL

EEmC

6 1 6

9 1 3 8 A 0 1

7

P



