








10 When aqueous solutions of potassium hydroxide and nitric acid are mixed together,
an exothermic reaction occurs. The diagram shows the apparatus used in an

experiment to measure the temperature increase. 8
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This is the student’s method:

e use the larger measuring cylinder to add 25 cm?® of aqueous potassium hydroxide
to the polystyrene cup

2

O

e record the steady temperature :-ig
S

e use the smaller measuring cylinder to add 5cm? of dilute nitric acid to the cup, stir

the mixture with the thermometer : § :

=]

e record the highest temperature of the mixture m
e continue adding further 5cm? portions of dilute nitric acid to the cup, stirring and O

recording the temperature, until a total volume of 35 cm? has been added. %

I

(a) A teacher advises the student to use a 50 cm? burette instead of the 10cm? =
measuring cylinder. >
Suggest two reasons why it would be better to use a burette instead of a S
measuring cylinder to add the acid in this experiment. s
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(b) The diagram shows the thermometer readings at the start and at the end of one
experiment.
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Complete the table to show:
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e the thermometer reading at the start of the experiment
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e the temperature rise in the experiment.
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(c) Another student uses the same method, adding the dilute nitric acid from a

burette.

The table shows his results.

volume of acid added / cm?

00 | 50 | 100

15.0

20.0

25.0

30.0

35.0

temperature of mixture / °C

18.0 | 20.8 | 235

24.2

29.0

28.6

27.6

26.5

This is the student’s graph.

320

28.0

temperature
4.0

of mixture / °C 24.

20.0 é

N

16.0
0.0

The point where the lines cross represents complete neutralisation.

10.0 20.0

30.0

volume of acid added / cm?

(i) ldentify the maximum temperature reached during the experiment.

(i) Identify the volume of dilute nitric acid that exactly neutralises the 25 cm? of

maximum temperature =

aqueous potassium hydroxide.

volume =

(1)

(1)

J
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(d) Another student records these results.

20.0 cm?

starting temperature of aqueous potassium hydroxide = 18.5°C

volume of aqueous potassium hydroxide

30.0°C

maximum temperature of mixture

20.0 cm3

volume of dilute nitric acid

Calculate the heat energy released in this experiment.

c=4.2J/g/°C

mass of 1cm? of mixture=1g

(4)
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Calculate the value of AH, in kJ/mol, for the neutralisation of potassium hydroxide.

(e) In another experiment, the heat energy released is 1600J when 0.040 mol of
potassium hydroxide is neutralised.
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7

11 Many different salts can be prepared from acids.
(@) The table shows the reactants used in two salt preparations.

Complete the table to show the name of the salt formed and the other product(s)
in each case.
(4)

Reactants Name of salt formed Other product(s)

zinc + hydrochloric acid

calcium carbonate + nitric acid

(b) A student uses the reaction between aluminium hydroxide and dilute sulfuric acid
to prepare a pure, dry sample of aluminium sulfate crystals.

The equation for the reaction used to prepare this salt is:
2AI(OH), + 3H_SO, — AL(SO,), + 6H,0

The diagram shows the steps in the student’s method.

dilute sulfuric acid  aluminium
hydroxide

i
e N =/

step 1 step 2 step 3 step 4 step 5

J
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(2)
(1)
(1)
(3)

reagent used in excess

=3.9¢g
0.090 mol

aluminium sulfate to form.
State one method of drying these crystals.
mass of aluminium hydroxide

(iii) In step 5, the basin is left to cool to room temperature to allow crystals of
amount of sulfuric acid

Determine which reagent is in excess, making use of this information and the

(i) State two ways to make sure that all the acid is reacted in step 2.
equation in part (b).

(i) State the purpose of filtration in step 3.
(c) The student records this information about the reagents she uses in her preparation.
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(d) Another student prepares 0.25 mol of aluminium sulfate. The formula of

aluminium sulfate is AI2(SO4)3

Calculate the mass of aluminium sulfate prepared.

(e) The equation for another reaction used to prepare a sample of a salt is:

PbO + 2HNO, — Pb(NO,), + H,0

In one experiment, the amount of lead(ll) oxide used was 0.75 mol and the
amount of nitric acid used was 1.5mol. At the end of the experiment, the mass of
lead(ll) nitrate obtained was 209g.

Calculate the percentage yield of lead(ll) nitrate in this experiment.

M. of lead(ll) nitrate = 331]

percentage yield = ... %

(Total for Question 11 = 17 marks)

TOTAL FOR PAPER = 110 MARKS
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Paper 1 (4CH1/1C and 4SD0/1C)

Question Answer Mark
number
1(a) Nucleus

1
Question Answer Mark
number
1(b) Proton

1
Question Answer Additional guidance Mark
number
1(c) Equal numbers of protons and accept equal numbers of

electrons positive and negative
particles/charges

1
Question Answer Mark
number
1(d) 5

1
Question Answer Mark
number
1(e) Lithium

1

Total for Question 1 = 5 marks
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Question Answer Additional guidance Mark
number
2(a)(i) An explanation that makes reference
to the following two points:
e boxes1and?2 (1) accept other indications,
e because they both have only one e.g. only He and only
type of atom/molecule (1) H-H
accept species in place of
atom/molecule
second mark can be
awarded if only box 1 or
box 2 identified
2
Question Answer Additional guidance Mark
number
2(a)(ii) An explanation that makes reference second mark can be
to the following two points: awarded if only box 3 or
box 5 identified
e boxes 3and5 (1)
e because they both have two
different molecules (1)
2
Question Answer Mark
number
2(b) (i) Simple distillation
1
Question Answer Mark
number
2(b)(ii) Chromatography
1
Question Answer Mark
number
2(b)(iii) Crystallisation
1

Total for Question 2 = 7 marks
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Question Answer Mark
number
3(a) Reversible arrow
1
Question Answer Additional guidance Mark
number
3(b)(i) e (X) ammonium chloride (1) accept formulae
e (Y) ammonia and hydrogen
chloride (1) 2
Question Answer Mark
number
3(b)(ii) D (subliming)
1
Question Answer Additional guidance Mark
number
3(c) An explanation that makes reference accept reverse arguments
to the following three points: for hydrogen chloride
e C(1)
e because ammonia molecules have
lower mass or smaller M; (hence
travel faster) (1)
¢ and so travel further in the same
time (1)
3

Total for Question 3 = 7 marks
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Question Answer Additional guidance Mark
number
4(a) e 35(1) final answer consequential

e 41 (1) on syringe readings

2
Question Answer Additional guidance Mark
number
4(b) e Calculation of volume of oxygen

used
e Calculation of original volume of
air
e Calculation of percentage
Example calculation:
80 — 43 =37 (cm3) (1) accept 19.47% or
100 + 10 + 80 = 190 (cm?3) (1) 19.5%
(37 x 100) + 190 (= 19.47%)
= 19% (1)

3
question answer mark
number
4(c) e Decreased (1)

e Decreased (1)
e No effect (1)
3

Total for Question 4 = 8 marks
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Question Answer Mark
number
5(a) Any two of:
e concentration of copper(II) sulfate solution (1)
e volume of copper(Il) sulfate solution (1)
e particle size of metal (1)
2
Question Answer Additional guidance Mark
number
5(b)(i) e (G)5.5(°C) (1) accept 5.47
e (H)11.5 (°C) (1)
2
Question Answer Mark
number
5(b)(ii) An explanation that makes reference to the following two points:
e H (1)
e because of the biggest temperature increase (1)
2
Question Answer Additional guidance Mark
number
5(b)(iii) An explanation that makes reference accept there is no reaction
to the following two points:
e F (1)
e because there is no temperature
increase (1)
2
Total for Question 5 = 8 marks
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Question Answer Additional guidance Mark
number
6(a) The atoms of both elements have one | accept highest energy level
electron in the outer shell in place of outer shell
1
Question Answer Additional guidance Mark
number
6(b)(i) A description that makes reference to | accept highest energy level
any two of the following points: in place of outer shell
e sodium floats/moves across accept f°m_"5 a b_aII
the water (1) _accept sodium dissolves
« sodium melts (1) ignore name of gas
e sodium disappears/gets smaller
(1)
o effervescence/fizzing/bubbles/gas
given off (1)
e white trail (1)
2
Question Answer Additional guidance Mark
number
6(b)(ii) An explanation that makes reference
to the following points:
e (final colour is) purple/blue (1)
e because the solution is alkaline (1) | accept sodium hydroxide
forms/ solution has high
pH
2
Question Answer Mark
number
6(b)(iii) D (12)
1
Question Answer Mark
number
6(c) Lithium
1
Question Answer Additional guidance Mark
number
6(d) Potassium catches fire accept lilac/purple/violet
flame
1
Question Answer Additional guidance Mark
number
6(e) 2Rb + 2H,0 — 2RbOH + H; (1) accept multiples and
fractions
1

Total for Question 6 = 9 marks
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Question Answer Mark
number
7(a)(i) BandE
1
Question Answer Mark
number
7(a)(ii) (the only one that shows) All atoms and all bonds
1
Question Answer Mark
number
7 (a)(iii) e DandF (1)
e they have the same molecular formula/the same number of
each type of atom (1)
e but different structures/atoms joined together in different
ways/different structural formulae (1)
3
Question Answer Mark
number
7(a)(iv) 4
1
Question Answer Mark
number
7(b) (i) An explanation that makes reference to the following points:
e incomplete combustion/lack of oxygen (1)
e |eads to the formation of carbon monoxide (1)
2
Question Answer Mark
number
7(b)(ii) It reduces the capacity of blood to transport oxygen
1
Question Answer Additional guidance Mark
number
7(c) An explanation that makes reference
to the following points:
e nitrogen in the air and oxygen
react (1)
e at high temperatures (1)
e which causes the formation of accept equation and
nitrogen oxide(s) (1) formulae such as
e oxides then react with water NO/NO2/NOx
(vapour) in the atmosphere to accept nitrous acid and
form nitric acid (1) formulae
4

Total for Question 7 = 13 marks
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Question Answer Mark
number
8(a) One reaction product is a gas and so escapes from the flask
1
Question Answer Mark
number
8(b)(i) Any one of:
e balance reading recorded too late
e acid concentration greater than recorded
1
Question Answer Mark
number
8(b)(ii) Loss in mass directly proportional to acid concentration
1
Question Answer Additional guidance Mark
number
8(¢c) An explanation that makes reference
to the following two points:
e more particles in the same volume
(1)
e so collide more frequently accept particles closer
(with malachite) (1) together
2

Total for Question 8 = 5 marks
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Question Answer Mark
number
9(a) A description that makes reference to five of the following points:
e crude oil is heated/vaporised (1)
e the vapour enters the lower part of the column (1)
e there is a temperature gradient up the column (1)
e the vapour in the diesel fraction rises up the column until it
condenses (1)
e at a height where its boiling point is lower than the temperature
in the column (1)
e so the diesel fraction is removed (1)
5
Question Answer Additional guidance Mark
number
9(b) An explanation that makes
reference to the following three
points:
¢ dodecane contains hydrogen
and carbon (1)
e only/and no other elements
(1)
e and contains only single accept does not contain double
bonds (1) bonds/multiple bonds
3
Question Answer Mark
number
9(c) C
1
Question Answer Mark
number
9(d) CgH1s
1
Question Answer Additional guidance Mark
number
9(e)(i) Ultraviolet radiation accept ultraviolet light
1
Question Answer Mark
number
9(e)(ii) HCI
1
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Question Answer Additional guidance Mark
number
9(e)(iii) e All 6 atoms with a dot and accept 2 dots or 2 crosses for
cross representing each each bond
bonding pair of electrons (1)
¢ 3 lone pairs of electrons on accept any combination of dots
Cl and none on any of the H | and crosses
atoms (1)
2
Question Answer Mark
number
9(e)(iv) Substitution
1
Question Answer Mark
number
9(f) (i) D
1
Question Answer Mark
number
9(f)(ii) e Dividing percentages by atomic masses (1)
e Dividing results by smallest value
OR
obtaining ratio (1)
e Writing empirical formula (1)
Example calculation:
C H Br 0
25.9 5.0 57.6 11.5
12 1 80 16
2.16 5.0 0.72 0.72
3 7 1 1
CsH7BrO
accept symbols in any order
3

Total for Question 9 = 19 marks
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Question Answer Mark
number
10(a) e Increment in volume smaller/more precise (1)
e Avoids refilling the measuring cylinder (1)
2
Question Answer Additional guidance Mark
number
10(b)
thermometer reading (26.8)
at end/°C 1 mark for temperature at start
thermometer reading 18.7 1 mark for temperature rise
at start/°C consequential on readings
temperature rise/°C 8.1 2
Question Answer Mark
number
10(c)(i) 29.5
1
Question Answer Mark
number
10(c)(ii) 20.8
1
Question Answer Mark
number
10(d) e Calculation of volume/mass of mixture
e Calculation of temperature increase
e Substitution of values into g=mcAT
e Calculation of heat energy released with unit
Example calculation:
20.0 + 20.0 = 40.0 (cm?) (1)
30.0-18.5 = 11.5 (°C) (1)
g=40.0x4.2x11.5(1)
g =19001] (1) (accept 1932 J) a
Question Answer Mark
number
10(e) e Setting out of AH calculation
e Division by 1000 to obtain answer in kJ/mol
Example calculation:
1600 + 0.040 (1)
= —40 (kJ/mol) (1)
2

Total for Question 10 = 12 marks
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Question Answer Mark
number
11(a) 1 mark for each box completed correctly
Reactants Name of salt Other product(s)
formed
(zinc + hydrochloric zinc chloride hydrogen
acid)
(calcium carbonate | calcium nitrate water + carbon
+ nitric acid) dioxide 4
Question Answer Mark
number
11(b)(i) e Use excess aluminium hydroxide (1)
e Stir (thoroughly) (1)
2
Question Answer Mark
number
11(b)(ii) To remove unreacted aluminium hydroxide/solid
1
Question Answer Mark
number
11(b)(iii) Any one of:
e |leavein a warm place (1)
e use filter paper or paper towel (1)
1
Question Answer Mark
number
11(c) e Calculation of M, of aluminium hydroxide
e Calculation of amount of aluminium hydroxide
e Reference to 2: 3 ratio in equation AND
statement that sulfuric acid is in excess
Example calculation:
27 + (3 x17) =78 (1)
3.9 + 78 = 0.05mol (1)
This is more than 3/2 times amount of aluminium hydroxide, so
sulfuric acid is in excess (1) (accept other valid methods of
calculation)
3
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Question Answer Mark
number
11(d) Calculation of M, of aluminium sulfate setting out calculation of
mass final answer
Example calculation:
(27 x 2) + (32 x 3) + (16 x 12) = 342 (1)
mass = 342 x 0.25 (1)
85.5g (1)
3
Question Answer Additional guidance Mark
number
11(e) e Calculation of amount of allow full credit for calculations
lead(II) nitrate using masses
e Percentage method
e Percentage answer
Example calculation:
209 + 331 = 0.631mol (1)
0.631 x 100 (1) = 84% (1)
0.75
3
Total for Question 11 = 17 marks
TOTAL FOR PAPER = 110 MARKS
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1 The table shows some properties of four substances, P, Q, Rand S.

Use the information in the table to answer the following questions.

Answer ALL questions. Write your answers in the spaces provided.

Melting point

Boiling point

Conducts electricity when

Substance /°C °c solid liquid
p 3410 5930 yes yes
Q 734 1435 no yes
R -95 69 no n°
S 2507 3900 no no

You may use each letter once, more than once or not at all.

Choose a substance that:

(a) is a solid at 3000°C.

(b) is aliquid at 25°C.

L] A
B
L]
D
LI A
B
0 ¢
D
\.

substance P
substance Q
substance R

substance S

substance P
substance Q
substance R

substance S

(1)

(1)

J

Pearson Edexcel International GCSE in Chemistry - Sample Assessment Materials
Issue 2 - May 2021 © Pearson Education Limited 2021

3

e
QKR
QRAIRIKXRK,

KRS

%%

0000000002020 %6 %626 %6%6%
XX

0900000000000 00000000 009000909909 %
KRS

0‘0‘:’:‘:‘:‘0’0‘0‘0‘0’0‘0‘0‘0’0‘0‘0‘0’0‘0‘
XX

K RKIRRERLKKRL

000000000 00000000000 000000 %00 %00 0a %
%%

OIS
I RRLIIIN
SO 0000000 0 000 0.0.9.9.0.0.0.9

O
XX
XX

355
25
0%
059
S
So%s
o

.:’:’
K XK
XX
2
%a%!

XXX
SRR
5

“ o%

B

89558

SRS
Re2Xs
XA
KB

QLKL
S50

XX
<
o%
o5
XX
<

RRRRS

o
%
%
o

5
008
o9
o9
X X
098
o9
098
XX

SSesesesstatatetetetets

o20%%

RIS
SRRKL



3§§§§$
SRS
S detotode!
RRRLK
3RRLS

<

5

K
0SS
2%

XX
X8
19 %%
5
XX
.0

::
::
X

::: ::‘
0:‘: "0:
XORIRKARARAAK KN

bototeteses
KRELISS
RIS
SETRERS
9% e 0584

X
o%
%%

9.0
RS

oY
o5
oS

%
S 2%

0. 0.0.9.0.9.0.0.
XXX XK
SIS

000,
B3R

%%
%%
o

$9.9.9.9,
oR2000s
TE
Kk

X X2

o%%
o5
0%

<>
0%

%%
o5 %
ool
A

00,909,
2R
099!
%
‘0

{
oot
RRRIRK

9%
%o’

XX
08
o
v
8
XK
XK

0%

2

00X
%
NI
L
<9
0

o5
o5
o

XX
@
oo

9% %
%oe%

%
XX
XX
¢
3
&

%

XX
L

®

L

oY
5

5
0‘4
R
55

ﬁ?@@%&
SRR
SRR
SRR
SRR
Sodetotote!
BRI
potete oo
SEKKKL
RXXKKR

ol
do%et
X
53
X

Sodetototet
S
SRIERERS
SRBAEXS
L
SRS
SRS
S
oS
SRS
SEEBELL
SRR
AP
KIIEELL
QXY
L3S

%
20
4
J°
%,
%%
R

XK
<
=
%
KK

2205

%
9288
R

0
X
M
%
o2,
%S

avad

XX
%%
S

<Kl
%

XX
RL

KB
S
X
Progt 2740

QR
R
51

X
0%

X
oSotetete!
PR

oS

KEY
o 200%;
SRR

X
RIS
RIS
0

%%

dedele?
r
00:‘
.0

(c) is an ionic compound.
(1)

[0 A substance P
[] B substance Q
[0 € substance R
[0 D substance S
(d) is a metal.
(1)

[J A substance P
[J B substance Q
[J € substanceR
[J D substance S

(Total for Question 1 = 4 marks)
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This is a method used to measure the solubility of a solid in water:
e add an excess of solid to some water in a boiling tube and stir
e measure the temperature of the saturated solution formed
e weigh an empty evaporating basin
e pour some of the saturated solution into the evaporating basin
e weigh the basin and contents
e heat the evaporating basin to remove all of the water
e weigh the evaporating basin and remaining solid.
(@) The table shows the results of an experiment using this method.
mass of evaporating basin/g 89.6
mass of evaporating basin + saturated solution/g 115.8
mass of evaporating basin + solid/g 94.9
Calculate the mass of solid obtained and the mass of water removed.
mMass of Solid = ... g
mass of water = ... g
(b) In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed is 16.8g.
Calculate the solubility of the solid, in g per 100 g of water, at this temperature.
solubility = .. g per 100g of water
Pearson Edexcel International GCSE in Chemistry - Sample Assessment Materials
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(c) If the evaporating basin is heated too strongly, some of the solid decomposes to
form a gas.

Explain how this strong heating would affect the value of the calculated solubility
of the solid.

(Total for Question 2 = 7 marks)
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7

3 Astatine, bromine, chlorine, fluorine and iodine are all halogens.
They are found in Group 7 of the Periodic Table.

(@) Predict which halogen has the lightest colour.

(c) Bromine can be obtained from the bromide ions in sea water.
Chlorine is bubbled into sea water.
The chlorine oxidises the bromide ions to bromine atoms.
The bromine atoms then form bromine molecules.

(i) Complete the equation to show how bromine atoms are formed from
bromide ions.

(1)

J
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r

4 A technician finds a white solid in an unlabelled beaker.
She knows that the solid is one of the following substances:
e potassium chloride
e potassium sulfate
e sodium chloride
e sodium sulfate.

Describe how the technician can use chemical tests to identify the solid in the beaker.

(6)

(Total for Question 4 = 6 marks)
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5 Zinc metal is obtained from sulfide ores.
The most common ore of zinc is sphalerite, which contains zinc sulfide (ZnS) and a

small amount of cadmium sulfide (CdS). 8

The stages involved in the extraction of zinc from sphalerite are: cz>

=

Stage 1 Sphalerite is strongly heated in air. =§U

=

27Zn5(s) + 30,(g) — 2Zn0(s) + 250,(9) ;

2CdS(s) + 30,(g) — 2CdO(s) + 250,(q) 3

7

Stage 2  The mixture of oxides is reacted with sulfuric acid. ,’S

P

>

Zn0O(s) + H,SO,(aq) — ZnSO,(aq) + H20(I)
CdO(s) + H,S0,(aq) — CdSO,(aq) + H,0(l)
Stage 3  Zinc dust is added to the solution containing zinc sulfate and
cadmium sulfate to remove the cadmium ions.

Cd**(aq) + Zn(s) —> Cd(s) + Zn*(aq) ,:g

S
Stage4  The solid cadmium is filtered off and the pure zinc sulfate solution is electrolysed. ;;9;5 :
(a) State how the reaction in stage 3 shows that zinc is more reactive than cadmium. 3‘% :
a2
.................................................................................................................................................................................................................................................................................... o o
% 6
ﬁ
.................................................................................................................................................................................................................................................................................... S
e
(b) (i) During the electrolysis in stage 4, zinc is deposited on the cathode. >

Write an ionic half-equation for the reaction that occurs.

T
o
2
+
O
+
0
o

(i) Explain how the pH of the solution surrounding the anode changes during
the electrolysis.
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( )
6 The mineral nesquehonite is a form of hydrated magnesium carbonate.

The formula, MgCO,.xH,0, shows that nesquehonite contains water of crystallisation.

When a sample of nesquohonite is heated gently, the water of crystallisation is given
off and anhydrous magnesium carbonate is left.

Six students are each given a sample of nesquehonite of mass 6.1g. The students
heat their samples for different times. The samples are then allowed to cool before
being reweighed.

The table shows their results.

time of heating/minutes 0 | 10|20 3.0 40 45 60

mass of sample after heating/g 6.1 5345 37|28 24 24

(@) Plot these results on the grid provided. The last two points have been plotted for you.

Draw a straight line of best fit for the points you have plotted.
(2)

7.0
6.0
5.0
mass of sample
after heating /g
4.0
3.0
o X
2.0
0 1.0 2.0 3.0 4.0 5.0 6.0
time of heating / minutes
. J
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- DONOTWRITEIN THIS AREA - DO NOT WRITEIN THIS AREA

DONOTWRITEINTHISAREA

(b) Predict the mass of sample remaining after heating for 2.5 minutes.

Show on the graph how you obtain your answer.

mass after 2.5 minutes = ... g

(c) State why the last two masses in the table are exactly the same.

(d) A sample of nesquehonite contains 1.68g of MgCO, and 1.08g of H,O.

Calculate the value of x in the formula MgCO,.xH,O
[M_of MgCO, = 84; M of H,O = 18]

(e) When anhydrous magnesium carbonate is heated strongly, it decomposes.
The equation for the reaction is:

MgCO,(s) — MgO(s) + CO,(g)

Calculate the volume of carbon dioxide formed in cm?, at rtp, when 4.2 g of
anhydrous magnesium carbonate are completely decomposed.

[M_of MgCO, = 84]

[Assume that the molar volume at rtp of carbon dioxide is 24 dm?]

volume = o cm3

(Total for Question 6 = 11 marks)
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7 Ammonia is manufactured on a large scale and is used to make fertilisers such as
ammonium nitrate (NH4NO3).

(@) The first stage in the manufacture of ammonium nitrate is to react ammonia gas
with oxygen gas.

4NH,(g) + 50,(g) = 4NO(g) + 6H,0(g) AH = —-907 kJ/mol

The reaction is carried out at a pressure of about 10atm and at a temperature of
800°C, in the presence of a catalyst.

If the mixture is left for long enough in a sealed container, the reaction reaches a
position of dynamic equilibrium.

VISV SIHENEILHMIONOQ

Graph A shows how the percentage of nitrogen monoxide (NO) in the equilibrium
mixture varies with temperature at constant pressure.

Graph B shows how the percentage of nitrogen monoxide (NO) in the equilibrium
mixture varies with pressure at constant temperature.

A A
percentage percentage
of NO at of NO at
equilibrium equilibrium
> >
temperature pressure
graph A graph B

(i) Explain why the percentage of NO at equilibrium decreases in each case.
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(i) Explain why the use of a catalyst has no effect on the position of equilibrium

in a reversible reaction.

(2)

(b) The second stage in the manufacture of ammonium nitrate is to convert

the nitrogen monoxide into nitric acid. The nitric acid is then reacted with

concentrated aqueous ammonia as shown in this equation.

HNO,(aq) + NH,(aq) — NH,NO,(aq)

(i) State, in terms of proton transfer, why this reaction is classified as an
acid-base reaction.

(1)

(i) Calculate the volume of 14.8 mol / dm* aqueous ammonia that is required to exactly
neutralise 150 dm? of a solution of nitric acid of concentration 15.8 mol / dm?.

(2)

.dm?

volume of aqueous ammonia

9 marks)
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r

8 Polymers can be classified as addition polymers or condensation polymers.
(@) An addition polymer can be formed from the monomer CH,=CHClI

(i) Name this monomer.

(ii) Name the addition polymer formed from this monomer.

Draw the displayed formula of the monomer used to make this polymer.

(1)
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(c) Polyesters are condensation polymers.
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The structures of two monomers that are used to make a polyester are:

S0

<>
e !
981
CHXIES
RRRRRS

0 0
I I

HO—C—CH,CH,—C—OH HO—CH,CH,—OH

.’
K
ST,

SIS
NI

oSe%lelole
o~

K
35

%%
K8

4

<

%
o
o
ot
%
XXX

XX
XX

X
X
5

Y

%

R RSRSSSs

SOTITIORIEIE, |

Catetototetetotete!
ot tototeteteote!
SRRRRRRRS

0.0000000
00
9%t

OURREOEEO000

o%

o%
%S
29598

X
5
R
S
3
KK

X
0%
<

00
000

\. J

Pearson Edexcel International GCSE in Chemistry - Sample Assessment Materials
Issue 2 - May 2021 © Pearson Education Limited 2021



KK

Sesesesees
RLLRS

3RS

GRS
XXX
S %05 %%

(i) Draw the structure of the repeat unit of the polyester formed from these
two monomers.
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(ii) Identify the small molecule formed when these two monomers form
the polyester.
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(Total for Question 8 = 6 marks)
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9 Grapes contain glucose that can be fermented to make ethanol.

(@) The grapes are collected and crushed to produce an aqueous solution containing
glucose. Yeast is added to the solution and the mixture is left to ferment at a
temperature of about 30°C in the absence of air.

(i) State why yeast is added.

(i) Explain why another organic compound may also be formed if fermentation is
carried out in the presence of air.
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Paper 2 (4CH1/2C)

Question Answer Mark
number
1(a) A
1
Question Answer Mark
number
1(b) C
1
Question Answer Mark
number
1(c) B
1
Question Answer Mark
number
1(d) A
1
Total for Question 1 = 4 marks
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Question Answer Mark
number
2(a) e (mass of solid) 5.3 (g) (1)
e (mass of water) 20.9 (g) (1)
2
Question Answer Mark
number
2(b) e (10.5+16.8) x 100 (1)
e 62.5 (grams of solid per 100 g of water) (1)
2
Question Answer Mark
number
2(c) An explanation that links together the following three points:
e the gas will escape (1)
e the mass of solid remaining will be less (than it should be) (1)
o the value of the calculated solubility will be lower (than it should
be) (1)
3

Total for Question 2 = 7 marks
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Question Answer Mark
number
3(a) Fluorine
1
Question Answer Mark
number
3(b) Iodine OR astatine
1
Question Answer Mark
number
3(c)(i) Cl; + 2Br- — 2ClI~ + 2Br
1
Question Answer Additional guidance Mark
number
3(c)(ii) (they are) Losing electrons accept oxidation
number (of bromine)
increases
accept oxidation
number (of bromine)
changes from —1 to 0
1
Question Answer Additional guidance Mark
number
3(c)(iii) 2Br — Br2 accept
Br + Br = Br:
1
Question Answer Mark
number
3(d) A diagram that shows:
e all three bonding pairs correct (1)
e all non-bonding pairs (1)
Example:
i
- . X ow
IF:B
L ] . K
- L]
L] L]
L
2

Total for Question 3 = 7 marks
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Question
number

Answer

Additional guidance Mark

4

A description that makes reference to the

following six points:

Test for cation:

do a flame test (1)

if flame is yellow then cation is
sodium (1)

if flame is lilac then cation is
potassium (1)

Test for anion:

dissolve solid in water (1)

EITHER

OR

add (dilute nitric acid and) aqueous
silver nitrate (1)

if (white) precipitate forms the anion
is chloride/if no precipitate forms then
anion is sulfate (1)

add (dilute hydrochloric acid and)
aqueous barium chloride (1)

if (white) precipitate forms the anion
is sulfate/if no precipitate forms then
anion is chloride (1)

accept any combination
of hydrochloric
acid/nitric acid and
barium chloride/barium
nitrate

6

Total for Question 4 = 6 marks
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Question Answer Mark
number
5(a) Zinc has displaced cadmium
1
Question Answer Mark
number
5(b) (i) Zn’t + 2e) - 7Zn (1)
1
Question Answer Mark
number
5(b)(ii) 2H,0 — 4H* + O, + 4e”
1
Question Answer Additional guidance Mark
number
5(b)(iii) An explanation that links the following two
points:
e pH decreases
e hydrogen ion/H" (ion) concentration accept hydrogen ions
increases are formed
2
Question Answer Additional guidance Mark
number
5(c) An explanation that links three of the
following points:
e theions of (pure) copper are the
same size (1) accept atoms/particles
e the layers (of ions) can easily slide for ions
over one another (1)
e theions of zinc and copper have reject molecules once
different sizes (1) only
e this disrupts the
layers/structure/arrangement of the
copper ions (1)
e hence it is more difficult for the
layers (of ions) to slide over one
another (1)
3

Total for Question 5 = 8 marks
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Question Answer Additional guidance Mark
number
6(a) e All points plotted correctly (1) .
e Best fit line drawn (1) ”?“St be drawn with the
aid of a ruler
Y
1 -
st o L '
W ity
LHi] :
t-\.
140 \_
S i
0 T
L] x 4 ] [
etk of nime haited |
2
Question Answer Mark
number
6(b) e Answer read correctly from graph drawn/4.1 (g) (1)
e Appropriate horizontal or vertical line drawn (1)
':‘n:::':!wl [T e i .____..'
Vg
SE
1o .
] 1 g &% i 5
btk of Uema Paited | v
2
Question Answer Mark
number
6(c) All of the water has been removed/there is no more water left
1
Question Answer Mark
number
6(d) e Calculate the amount of magnesium carbonate
e Calculate the amount of water
e Evaluation
Example calculation:
n(MgC0s3) = (1.68 = 84) = 0.02(0)(mol) (1)
n(H20) = (1.08 + 18) = 0.06(0)(mol) (1)
x=3(1)
3
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Question Answer Additional guidance Mark

number

6(e) e Calculate the amount of give full credit for
magnesium carbonate (1) alternative methods

e Calculate the volume of carbon
dioxide in dm?3 (1)

e Calculate the volume of carbon
dioxide in cm?3 (1)

Example calculation:
n(MgCQO3) = 4.2 + 84 = 0.050mol (1)
vol(CO,) = 0.050 x 24 = 1.2dm?>(1)
vol(COz) = (1.2 x 1000)

= 1200 (cm?3) (1)

3

Total for Question 6 = 11 marks
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Question Answer Additional guidance Mark
number
7(a)(i) Graph A ignore any references to or
arguments based on Le
An explanation that links the following | Chatelier’s principle
two points:
o the backward/reverse reaction is accept the (forward)
endothermic (1) reaction is exothermic
e SO an increase in temperature
shifts the equilibrium to the left
(hence the percentage of NO
decreases) (1)
Graph B
An explanation that links the following
two points:
e there are fewer molecules/moles
of gas on the left (1)
e SO an increase in pressure shifts
the equilibrium to the left (hence
the percentage of NO decreases)
(1)
4
Question Answer Additional guidance Mark
number
7(a)(ii) e (The catalyst/it) increases the rate | second mark is dependent
of both the forward and reverse on the first
reactions (1)
e To the same extent (1)
2
Question Answer Mark
number
7(b) (i) Because a proton is transferred from HNOs to NH3
1
Question Answer Mark
number
7(b)(ii) e Calculate the amount of nitric acid
e Calculate the volume of aqueous ammonia
Example calculation:
n(HNO3) = 15.8 x 150 mol (= 2370 mol) (1)
vol(NH3) required = (2370 + 14.8) = 160(dm?3) (1)
2

Total for Question 7 = 9 marks
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Question Answer Additional guidance Mark
number
8(a)(i) Chloroethene accept vinyl chloride
1
Question Answer Additional guidance Mark
number
8(a)(ii) Poly(chloroethene) accept polyvinyl chloride
ignore PVC
1
Question Answer Additional guidance Mark
number
8(b) F F ignore bond angles
C:C\
F F
1
Question Answer Additional guidance Mark
number
8(c)(i) e Correct ester link (1)
e Rest of unit correct (1)
Example: accept
q i 0 i
=C—CH;CH;—C—0—CHyCH;—0— —(0=C=CHyCHy—=C=0=CH;CHy=
2
Question Answer Additional guidance Mark
number
8(c)(ii) Water/H,0 if both name and formula
given, both must be
correct
1
Total for Question 8 = 6 marks
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Question Answer Mark
number
9(a)(i) e To provide an enzyme/zymase (1)
e To increase the rate of the reaction (1)
2
Question Answer Additional guidance Mark
number
9(a)(ii) An explanation that links the following
two points:
e Oxygen (from the air) reacts with | accept the ethanol
ethanol (1) undergoes microbial
e To form ethanoic acid (1) oxidation to ethanoic acid
for 2 marks
2
Question Answer Additional guidance Mark
number
9(a)(iii) An explanation that links the following
two points:
e reaction is too slow at lower
temperatures (1)
e zymase/the enzyme is denatured accept the yeast is killed
at higher temperatures (1) ignore yeast is denatured
ignore zymase is killed
2
Question Answer Mark
number
9(b)(i) CoHs + H20 — C2HsOH
1
Question Answer Additional guidance Mark
number
9(b)(ii) Addition accept hydration
1
Question Answer Mark
number
9(b)(iii) Any two from the following:
e phosphoric acid catalyst (1)
e 300°C (1)
e 60-70atm (1)
2
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(1)

Question Answer Additional guidance Mark
number
9(c) . . . . - .
e (Carboxylic acid) propanoic acid accept propionic acid
(1) accept (n-)butyl alcohol
e (Alcohol) butanol-1-ol/butanol »

Total for Question 9 = 12 marks

TOTAL FOR PAPER = 70 MARKS
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