Chemistry - 2025 - Oct/Nov - Paper 2 - QP

( Please check the examination details below before entering your candidate information h
(Candidate surname Other names )
Centre Number Candidate Number

Pearson Edexcel International GCSE (9-1)

(Monday 17 November 2025 )

Morning (Time: 1 hour 15 minutes)

Paper
reference

Chemistry

UNIT: 4CH1
PAPER: 2C

.

J

-
You must have:
Calculator, ruler

.

=
Total Marks

.

Instructions
® Use black ink or ball-point pen.

® |[f 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.

® Show all the steps in any calculations and state the units.

Information
® The total mark for this paper is 70.

® The marks for each question are shown in brackets

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

Advice

® Read each question carefully before you start to answer it.
® Write your answers neatly and in good English.

® Try to answer every question.

® Check your answers if you have time at the end.

©2025 Pearson Education Ltd. P 7 3 7 6 7 R A 0 1 2 0

mannnnnnnnn/

Turn over

Pearson

| 4CH1 | 2025 | October/November | Paper 2 | GradeMax



Chemistry - 2025 - Oct/Nov - Paper 2 - QP

DO NOTWRITE IN THIS AREA

DO NOT WRITE INTHIS:AREA

DO NOT WRITE IN THIS AREA

“JaquUINU aJoYyM }Saleau ay) 0} PBpUNOL UdSq JOU dARY [) pue n)

"paj}IWIo Udaq dARY (£0L-06 SI2QWINU DIWIOR)SaPIUROY dY} pue (L/-8G Sidquinu djuioje) sepjueyue] ayj ,

LLL oLl 601 801 101 901 S0l voL | 68 88 /8
pejeonusyine wniuehusos | wnpperswrep | winusuyew wnissey wnuyoq wnibloqess wnugnp wnipiogeyy & wiNjuioe wnipes wnpuey
Alin Jou Inq papodas usad aAeY 9| L-Z| L Sioqunu JlWo}e Y)m sjuswe|g mm sa N SH ug mm aa N s OV ey 14
[z.2] [122] [897] [222] 92l [992] [z92] ozl = 222l [9z2] [ezz]
98 G8 ¥8 €8 Z8 18 08 6/ 8. L 9/ S/ v/ €l z. pAe 95 ele]
uopel sunejse wnjuojod ynwsiq pes| wnijeyy Anosew plob wnuge(d wniput wniwso wnjuayt uajsbuny wniejuey wniujey wnueyjue| wnueq wniseea
uy w od 19 ad 1L BH ny d J so Yy M el H <1 eg sD
[cez] [oiz] [602] 602 102 ¥02 102 L6l g6l z61 061 981 ¥81 181 8/l 6El IE1 eel
¥ €5 zs Xel 0S 67 8t Ly 14 GY 44 137 Zy (27 oY 6¢ 8¢ 1€
uousx auIpo!l wnun|e} Auownue uf wnipul wniwpes JBA|IS wnipejjed wnipowy wniusyini wnnauyos} wnuapgAjow wnigolu wnjuoliz wnupk wnpuoss wnipiqns
ax I a1 as us uj PO By Pd Uy ny o1 o aN iz A is ay
LeL 1Z) 8zl 44 6Ll GLL ZLL 801 901 €0l L0l [g6] 96 €6 L6 68 88 G8
9¢ g¢ ¥e €e z¢ e 0e 62 8z 12 9z 14 ¥ T zz 1z 0z 6l
uoydAy sulwoiq wniuses oluesIe wnjuew.sb wnyeb ouiz Jaddod oo }/eqod uodl asauebuew wniwoJyo wnipeueA wniuey wnjpueos wnped wnissejod
)Y ig EIS sy Ch) e9 uz no IN 09 CF| un 1 A 1L 28 eo A
¥8 08 6. S/ €/l 0L 59 g'€9 65 65 9G GG Zs Xel 8y SP ov 6¢
8l Ll 9l Gl 4 €l 4! L
uobie suuojyo nyns snioydsoyd uolIs wniuiwne wnisaubew wnipos
Iy 19 S d IS v BN eN
op G'Ge A e 8z 12 vZ €
oL 6 8 / 9 g Jaquinu (uojoud) olwoje ¥ €
uosu suuony uabAxo usbonu uoqued uoloq sweu wnyfieq winiyyy
aN 4 o N o) < |oquiAs ojwoje og n
0z 6l 9l vl 4 Ll SSew olWoje aAle|el 6 .
4 L Aox
wniay usboupAy
aH H
% l
0 L 9 (] 14 € c L

SjuswWa|g ayj Jo a|qe L dIpoLIad ay L

EImm

||II 4CH1 | 2025 | October/November | Paper 2 | GradeMax |II|



Chemistry - 2025 - Oct/Nov - Paper 2 - QP

!

IR

OO0

PAL N VI R TN T AR A

R

X,

SRS

X

55

0%

BLANK PAGE

.

.

3

VA OO OO .
urnover »

| CmEC 4CH1 | 2025 | October/November | Paper 2 | GradeMax



Chemistry - 2025 - Oct/Nov - Paper 2 - QP

Answer ALL questions.
1 The diagram shows some pieces of apparatus that can be used for different processes.

The pieces of apparatus are not to scale.

cm?
L 0]
—_ 7] 25
— ] cm?
P Q R S T U

(a) Complete the table by placing ticks (v') in each column to show if a piece of
apparatus can be used for a process.

One tick has been done for you.

Each piece of apparatus can be used for one process, more than one process, or
not at all.

Process

Letter .
measures different = evaporates solvent to

titration
volumes produce crystals
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(b) Give the letter for the piece of apparatus that is a burette.

(Total for Question 1 = 7 marks)

 DONOTWRITEINTHISAREA

. - CEESINE 2 ORSSIRIIKK
R R R R R KRR R KRR R R R R R R

962595968
L
Lk
S
NS
0w©
< X ‘A/
L
20078
WA
M
RS
S
XRXX
LS
[030.w-w0%
\'.—Ex
\\\
)]
p% K25
e
%3
S i X,
‘ g‘\:\
L o0te%e)
S
o
4 o3
S
XK %%
o s
S
KK
S S
S8
e S %% X
KRR
XX //\\
KKK

AN J
5

| CmEC 4CH1 | 2025 | October/November | Paper 2 | GradeMax Turnover »




Chemistry - 2025 - Oct/Nov - Paper 2 - QP
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2 This question is about the halogens.
(@) The table lists some halogens and their properties.
Complete the table by giving the missing information.
(3)

Halogen State at 25°C Colour

fluorine pale yellow

chlorine gas

bromine brown

iodine solid dark grey
(b) Suggest the state of astatine at 25 °C.
(1)
(c) A sample of bromine atoms contains 42.0% bromine-79 and 58.0% bromine-81.
Calculate the relative atomic mass of this sample of bromine atoms.
Give your answer to three significant figures.
(3)
relative atomic mass = ...
B
s
.
6
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(d) A sample of chlorine contains 0.75 mol of **Cl atoms and 0.25 mol of *’Cl atoms.

The table gives the relative molecular masses (M,) of the different diatomic

molecules of chlorine.

The table also gives the probability of having a molecule of ’CI*’Clin this sample.

Molecule sc*cl

*Cl¥Cl and ¥Cl*Cl

37cl37cl

M, 70

72

74

Probability

0.25x 0.25 = 0.0625

(i) Calculate the probability of having a molecule with an M, of 70

probability =

(i) Explain why the probability of a molecule having an M, of 72 is not 0.1875

(1)

J

O]
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r

(e) Explain how displacement reactions involving halogens and halides provide
evidence for the trend in reactivity in Group 7 of the Periodic Table.

Include examples of reactions in your answer.

(Total for Question 2 = 15 marks)
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3 (a) Paint can be used to coat iron, which protects iron from rusting.

(i) Give the chemical name for rust.

(b) Steel is made from iron and carbon.

Explain how the difference in malleability of pure iron and high-carbon steel
affects the uses of these materials.

4 ) i
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(c) Zinc reacts with dilute sulfuric acid to produce zinc sulfate and hydrogen.

This is the equation for the reaction.

<
L
[
: Zn(s) + H,SO,aq) — ZnSO,aq) + H(g)
T
"Z" A mass of 16 g of zinc reacts with an excess of sulfuric acid.
"',___" Calculate the maximum volume, at rtp, of hydrogen produced.
e
= [for hydrogen at rtp, molar volume = 24 dm’]
=
(©)
2
%)
(.}
volume of hydrogen = ... dm’
< (d) A solution of zinc sulfate is electrolysed to form zinc on the negative electrode.
e
: (i) Theionic half-equation at the negative electrode is
L 2+ -
= Zn”" + 2e — Zn
£
"'l:J Give a reason why this half-equation shows reduction.
e
=
=
Q
5850 | 181
(@) . L . .
o (ii) Complete the ionic half-equation for the reaction that could occur at the
positive electrode.
AAAAAAAAAAAAAAAAAAAAAAAAAA OH —» Oy + i HO + €
(iii) A sample of the solution surrounding the positive electrode is tested with
= universal indicator.
e
: Explain the final colour of the universal indicator.
T
o
=
7
L
=
; ....................................................................................................................................................................................................................................................................................
e
Q
2 ....................................................................................................................................................................................................................................................................................
(@)
(]

(Total for Question 3 = 15 marks)
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7

4 (a) Steam can be used to manufacture ethanol.

(i) Give the other reactant needed for this reaction.

(i) State the pressure and catalyst used for this reaction to manufacture ethanol.
(2)

pressure

(b) The glucose in grapes can be fermented to make ethanol.

(i) State the condition needed to prevent the formation of ethanoic acid.

12
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(c) Grapes also contain esters.

This is the structural formula of an ester.
CH;COOCH,CH,CH,CH;

(i) Draw the displayed formula of this ester.
(2)

(ii) Deduce the name of the carboxylic acid and the name of the alcohol that
react to form this ester.

(2)

carboxylic acid

J

- O O OO A
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(

(d) These are the structural formulae of two monomers that are used to make
a polyester.

(i) Give the name of this type of polymerisation.

(i) Draw the structure of the repeat unit of the polyester formed from the
two monomers.

(2)

(i) Identify the small molecule formed when these two monomers react together.
(1)

(Total for Question 4 = 14 marks)
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5 A student uses this apparatus to investigate the decomposition of
hydrogen peroxide solution.

<L

L

% hydrogen peroxide

%) solution

T

-

2 0 20 40 60 80 100
= |

s

o A\
=

s

(©)

z

%)

a

(=)

manganese(lV) oxide

This is the equation for the reaction.
2H,0, — 2H,0 + O,

(a) Give a chemical test for the presence of water.

OTWRITE IN THIS AREA

DO:N

DO NOT WRITE INTHIS AREA
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(b) In the first experiment the student uses hydrogen peroxide solution with a
concentration of 0.020mol/dm’.

The graph shows the student’s results.

80
70

60
Volume of
oxygen 50
in cm?

40

30

20—

10

| | | | | 1 T | | 1
0 30 60 90 120 150 180 210 240 270 300

Time in seconds

In a second experiment, the student uses hydrogen peroxide solution with a
concentration of 0.025 mol/dm’.

All other conditions remain the same.

(i) On the grid, draw the curve you would expect the student to obtain from the
second experiment.

(i) On the grid, draw the curve you would expect the student to obtain for the
second experiment carried out at a lower temperature.

16
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OT WRITE IN THIS AREA
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(c) Potassium iodide has been suggested as an alternative catalyst to
manganese(lV) oxide.

Describe a method to show which catalyst is more effective for the decomposition
of hydrogen peroxide.

(Total for Question 5 = 11 marks)
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I
(

6 The equation shows one of the possible substitution reactions that occurs during the
reaction between methane and chlorine.

CH,Cl + 3Cl, —» CCl, + 3HC AH =-339kJ/mol
(@) Complete the reaction profile diagram to show the levels of the reactants, the

products and the activation energy, E,.
(3)

energy
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(b) The table gives some bond energies.

Bond C—H cl—c H—Cl

Bond energy in kJ/mol 414 242 431

Using information from the equation and the table, calculate the bond energy of
the C—Cl bond.
(5)

C—Clbondenergy = ... kJ/mol

5

(Total for Question 6 = 8 marks)

TOTAL FOR PAPER =70 MARKS
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