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The Periodic Table of the Elements
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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.

1 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 This question is about changes of state and separation of mixtures.
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(@) The box shows some changes of state.
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boiling condensation evaporation Lo

freezing melting sublimation e

The table lists some physical changes. LB

Complete the table using words from the box to show the change of state for =
each physical change.

(00 o 9
A >
(4) Qﬁnﬂ&

Physical change Change of state S

water to ice S

steam to water SRR

solid wax to liquid wax SRS

iodine crystals to iodine vapour LT
&

(b) A student plans to obtain salt solution from a mixture of salt and sand. et
The student adds pure water to the mixture to dissolve the salt. Sy

State two things the student could do to make the salt dissolve quickly. SRS

< IR XX
(2) <

o
PP
SR
om0

25
S
D000 0. 10N
pS5ca 6%

OR300
e
[ oLF
S S
SR

B
L S5

64 Pearson Edexcel International GCSE Science (Double Award) (Modular) (4XSD1) - Sample Assessment Materials
Issue 1 - March 2024 © Pearson Education Limited 2024



RIS
ototedotels

%

(c) Some mixtures can be separated using paper chromatography.
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The diagram shows a chromatogram of the food dyes in four different food
colourings, A, B, Cand D.

8 e— solvent front

0 start line

(i) Give the letter of the food colouring that contains three different food dyes.

(1)
(i) Give the letters of the two food colourings that contain the same dye.
(1)
(iii) Using the scale on the diagram, determine the R;value of the dye in food
colouring C.
(2)
RE= e
(iv) Give a reason why the dye in food colouring D moves the furthest from the
start line.
(1)

(Total for Question 2 = 11 marks)
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3 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
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(ii) The equation shows an example of a catalytic cracking reaction.
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CisHyp = CGHig+ G H, + GHg

Give two reasons why this reaction is important.
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£
1
2
RS

9%

&
&
&
P

SO
RS
2
el

290008
o
00
%

<2

(c) Sulfuris an impurity in crude oil.
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Explain why this is a problem for the environment.
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(Total for Question 3 = 10 marks)
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( )
4 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)
. Y,
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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 4 = 5 marks)
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5 (a) There are three isomers with the molecular formula C;H,,

K555
%%
0959

%
<

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

X
o
55
92
0%

One of these isomers is pentane.
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The displayed formula for pentane is
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T

o

(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

.................................................................................................................................................................................................................................................................................... S
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( A
6 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]
(3)

£
1
2
RS

9%

&
&
&
P

SO
RS
2
el

290008
o
00
%

<2

<X

SSRGS

SO
8
¢
0555
LK

%
5

RRERERRLRRRRLRK

(c) Use your answer to part (b) to calculate the enthalpy change, AH, in kilojoules per
mole of ammonium nitrate.
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7

7 Asalt 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

CuO(s) + H,SO,(@q) + 4H,0(l) —» CuSO,5H,0(s)
(i) In an experiment, a student completely reacts 9.54 g copper(ll) oxide.

Show that the maximum possible mass of CuSO,5H.0 crystals that can be
obtained is about 30g.

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

Give your answer to an appropriate number of significant figures.

(3)
MASS = oo g
(i) In this experiment, the actual yield of CuSO,5H,0 crystals is 23.92g.
Calculate the percentage yield of CuSO,5H,0
(2)
percentage yield = ... %

(Total for Question 7 = 14 marks)

TOTAL FOR UNIT = 60 MARKS
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