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The Periodic Table of the Elements
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1

Answer ALL questions.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £ and then mark your new answer with a cross [X.

The diagram shows the electronic configuration of an atom of an element.

(@) Name the part of the atom that contains the protons and neutrons.

(Total for Question 1 = 4 marks)
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2 The diagram shows the positions of some elements in part of the Periodic Table.

Na Al S | Cl
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(i) Give the symbol of an element from the diagram that forms an acidic oxide.

(c) Explain which element in the diagram is unreactive.
(2)

.
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(d) One of the isotopes of Cl can be shown as *Cl

Determine the number of each sub-atomic particle in this isotope.
(3)

number of protons

number of neutrons

number of electrons

(Total for Question 2 = 8 marks)

J

Pearson Edexcel International GCSE in Chemistry (Modular) (4XCH1) - Sample Assessment Materials
Issue 1 - March 2024 © Pearson Education Limited 2024

255
KRGS
SN
LR
EEIES
Potetoteless
Jotetetete’s
LR
Detetotesel:
Botetoteles
S
KRKHS

060K
R0
O
SRS
=
GRS

St %%
3
>
e
X0

oA
%

SN
b0~ %%

ool
Sogaeri’
SIS

S
SR
O 5
LS
RTEL
Jotea wiels

SRR
s
XS
SRS



( )

3 This question is about changes of state and separation of mixtures.

(@) The box shows some changes of state.

boiling condensation evaporation

freezing melting sublimation

The table lists some physical changes.

Complete the table using words from the box to show the change of state for
each physical change.
(4)
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(b) A student plans to obtain salt solution from a mixture of salt and sand.
The student adds pure water to the mixture to dissolve the salt.

State two things the student could do to make the salt dissolve quickly.
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(c) Some mixtures can be separated using paper chromatography.

K555
%%
0959

%
<

%
%
%%
026%0%0%6%0 %9962 5%}

3‘
<
kgb
%
%%

e
,3
5

The diagram shows a chromatogram of the food dyes in four different food
colourings, A, B, Cand D.
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(i) Give the letter of the food colouring that contains three different food dyes. SR

(1) s

(i) Give the letters of the two food colourings that contain the same dye. 2L

. . . . . <2
ii) Using the scale on the diagram, determine the R;value of the dye in food lom
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4 Crude oil is an important source of organic compounds.

(@) The diagram shows how crude oil can be separated into fractions by fractional

distillation.
ﬁ % F

—» E
—» D

—» C

O

crude oil —» X

—» B

(i) State what happens to the crude oil when it isin X.

(i

ii) Give a use for fraction A.

(b) One of the compounds in fraction D is tridecane (C,;H.;) which can be cracked to
form shorter-chain hydrocarbons.

(i) State the catalyst and temperature used in this cracking reaction.
(2)

catalyst

14 Pearson Edexcel International GCSE in Chemistry (Modular) (4XCH1) - Sample Assessment Materials
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(ii) The equation shows an example of a catalytic cracking reaction.

0%
LS
K RIKIKKH
i
<X

CisHyp = CGHig+ G H, + GHg

Give two reasons why this reaction is important.
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(c) Sulfuris an impurity in crude oil.

<X

SSRGS

SO
8
¢
0555
LK

%
5

K SPEIKRLEIR KR LKK

55
RRRIISELLLLLRRRS

Explain why this is a problem for the environment.
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( )
5 The reactions of metals with water and with dilute sulfuric acid can be used to
determine the order of reactivity of the metals.
The table shows the reactions of four metals, W, X, Y and Z, with water and with dilute
sulfuric acid.
Metal Reaction Reaction with
with water dilute sulfuric acid
w no reaction no reaction
X very slow reaction reacts quickly
Y no reaction reacts slowly
z reacts quickly reacts violently
(@) What is the order of reactivity of these metals?
(1)
Most reactive > least reactive
1 A w X Y Z
[l B Z X Y w
0 ¢ w Y X Z
[l D Z Y X w
(b) (i) State which metal, W, X,Y or Z, could be copper.
(1)
(ii) State which metal, W, X, Y, or Z, could be magnesium.
(1)
. J
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(c) Adisplacement reaction can also be used to decide the order of reactivity of
two metals.
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State two observations made when an excess of magnesium powder is added to
an aqueous solution of copper(ll) sulfate.
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(Total for Question 5 = 5 marks)
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7

6 A salt can be made by reacting an acid with an insoluble base.
A student has a sample of copper(ll) oxide.
The student uses this method.
Stage 1 pour 50cm’ of dilute sulfuric acid into a beaker
Stage2  warm the acid using a Bunsen burner

Stage 3  add a small amount of copper(ll) oxide to the warm acid
and stir the mixture

Stage4 add further amounts of copper(ll) oxide until copper(ll)
oxide is in excess

Stage 5 filter the mixture
Stage 6  obtain crystals from the filtrate

(a) State why the acid is warmed in stage 2.

(b) State how the student would know that the copper(ll) oxide is in excess in stage 4.
(1)

(c) State why the mixture is filtered in stage 5.

L J
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(e) Describe how the student could obtain a pure, dry sample of hydrated copper(ll)
sulfate crystals from the filtrate in stage 6.

.
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(f) The overall equation for the formation of hydrated copper(ll) sulfate crystals from
copper(ll) oxide is
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CuO(s) + H,SO,(@q) + 4H,0(l) —» CuSO,5H,0(s)
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(i) In an experiment, a student completely reacts 9.54 g copper(ll) oxide.
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Show that the maximum possible mass of CuSO,5H.0 crystals that can be SR
obtained is about 30g. Cms

M, of CuO = 79.5 M, of CuSO,5H,0 = 249.5] e

Give your answer to an appropriate number of significant figures. o

o - 0
(3) KRS

(i) In this experiment, the actual yield of CuSO,5H,0 crystals is 23.92g. 5:3:3.‘;’.3:

Calculate the percentage yield of CuSO,5H,0 o
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percentage yield = .

(Total for Question 6 = 14 marks) s @

o
PP
SR
om0

25
S
D000 0. 10N
pS5ca 6%

% (00550090
% 0.5 %%
NFANNAT
VAGNOLE
v
KA

D letodotes
S S5

Pearson Edexcel International GCSE in Chemistry (Modular) (4XCH1) - Sample Assessment Materials
Issue 1 - March 2024 © Pearson Education Limited 2024



XK

%

%
KKK

2

S Sotatetotese!

CRRRIRKY

<X
KK
2K

2950588
(K5
KKK

RS

KK
092

25

25

XX
X
<

0008

%
<X
X

<

55

X
5
5

%
%

G
CRLARIRIGALIRLHLIRL

<

LS

%
%

5
09

1%

R RRRRIRES
OEIILIL
SGILREILKLIK,
S So ot totetetotetotetetes

XOGEIIKIEIIHKARK
%

1%¢

59585

K

X
<

%

<

<
KORAKARAHAAARAAARAAA

%
<

%

<

%

%
%

S

%
%

%
9

%
5

%
%
<

S

<X
K

Yk
050!
RS

"
KK

,.tt'

LR

20508
55

5

K
3
8

betet
TP
X

D

QO
Petevateds
>4
AV
CIXRIKS
Fotete%

3L
(0300 0200
IR

SRKLS
2R

%
<

%
<

%
%

%%
<

<

0
v
IR

<
<

00
S
K5
deletetedede?

o2
SRS

2%
%

IR

X
00
A XK KA

ototeseds
5

"

A

»
X
LRREHLRRHARRKRSL

o%
<>

-

o
%

%
£
soava
< XK
1205

X

R E%
AN
R

K

ppeteset
% % 3
0%

bt
%S
S

%
<
<

SRS
o

<
XX

RS

L

O
AT

00
SREILEES,
oot o tetetetess
Stetoletetetodes

<

9%
1900600005 %6%6%%

X
<

o0

%

0%
CRIARLKARRRK

<X

X
s
S

25
X

7 Titanium is an important metal in industry. Titanium metal is extracted from its ore.

The first stage in this extraction is the conversion of titanium dioxide to titanium(IV)

chloride.
(@) This is the equation for the reaction.

TiO, + 2C,, + C — TiCl, + CO,

Calculate the volume, in dm’, of chlorine gas at rtp needed to react completely

with 20 tonnes of titanium dioxide.
Give your answer in standard form.
[1tonne = 10°g M,of TiO, = 80]

[molar volume of chlorine gas at rtp = 24dm’]

volume of chlorine gas =
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(b) Aeroplanes are made of an alloy containing aluminium and titanium. §§§§§§
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Explain why the alloy is stronger than pure titanium metal.
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( A
8 A student uses this apparatus to investigate the temperature change that occurs
when ammonium nitrate is dissolved in water.
polystyrene
i cup
A e 5
The student uses this method.
. put 100cm’ of water into the polystyrene cup and measure the initial
temperature of the water
« add 8.00g of ammonium nitrate and stir
+ record the lowest temperature reached by the solution
The table shows her results.
Initial temperature of water in °C 20.0
Lowest temperature of solution in °C 14.2
(@) Use the results of the experiment to explain what type of reaction is taking place
when ammonium nitrate is added to water.
(2)
. J
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(b) Show that the heat energy change, Q, is about 2400 J.
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[mass of 1.00cm’ of solution = 1.00g]

[for the solution, c = 4.18J/g/°C]
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(c) Use your answer to part (b) to calculate the enthalpy change, AH, in kilojoules per
mole of ammonium nitrate.
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9 (a) There are three isomers with the molecular formula C;H,,
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One of these isomers is pentane.
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The displayed formula for pentane is
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(i) State what is meant by the term isomers. 7

(ii) Draw the displayed formula for another isomer of C;H,, e

(b) Pentane reacts with bromine in the presence of ultraviolet radiation. KL

(i) Complete the equation for this reaction. KR

(2) s
C5H12 + Brz e OO e 0:0‘.\:(:::

(i) Give the name of this type of reaction. o
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10 When a bottle of wine is left open for several days, some of the ethanol in the wine
turns to ethanoic acid, CH;COOH

(@) A scientist uses a titration method to investigate how much ethanoic acid is
formed if a bottle of white wine is left open for one week.

The scientist uses this method.

fill a burette with the white wine and record the reading
« add 25.0cm’ of sodium hydroxide solution to a conical flask

« add a few drops of phenolphthalein indicator to the flask

+ swirl the flask continuously while adding wine from the burette
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5555 « add the wine drop by drop near the end point
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s - record the reading at the end point
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3§§3§3§3 (i) Name the piece of apparatus that would be most suitable for measuring the
o

SR 25.0cm? of sodium hydroxide solution.
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(b) The diagram shows the burette readings at the start and end of one of the

titrations.

start

Use the readings to complete the table.

Give your values to the nearest 0.05cm’.

22

end

Burette reading at end

Burette reading at start

Volume of wine added in cm?

(c) The scientist repeats the titration four more times.

The table shows the results for these four titrations.

(3)

Titration number

Volume Volume of wine added in cm?®

20.40

20.10

20.35

20.45

Concordant results dant results

Concordant results are those within 0.20 cm? of each other.

(i) Add ticks (v) to the table to show the concordant results.

(i) Use your ticked results to calculate the mean (average) volume of wine added.

mean volume of wine added =

(1

(2)
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(d) Another scientist repeats the titration with a different bottle of white wine that
has been left open for a week.

The equation for the reaction that occurs in this titration is
CH,COOH + NaOH — CH,;COONa + H,0
The mean volume of wine added is 19.50cm’.
(i) The concentration of the sodium hydroxide solution is 0.0500 mol/dm”.

Calculate the amount, in moles, of NaOH in 25.0 cm’ of sodium hydroxide
solution.

(2)
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(i) Deduce the amount, in moles, of CH;COOH in 19.50 cm® of the wine.

amount of CH;COOH = ... mol

(iii) Calculate the concentration, in mol/dm?, of CH;COOH in wine.
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concentration of CH;COOH = .. ...mol/dm’
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