DULWICH COLLEGE | SINGAPORE |

Year 10 End-of-year (I\GCSE Examination
Chemistry
April 2021

Time allowed: Thr 30mins
Total number of pages in the examination: 25
Instructions: Answer ALL questions in the spaces provided.

Additional Equipment: Calculator

Total Marks /85 Teacher comment:
available

%

(NGCSE
Grade

Student reflection:

Time finished the exam (If you finish early note down when you finished)-




DO NOT WRITE IN-THIS AREA

DONOTWRITE INTHIS:AREA

DONOEWRITEINTHIS AREA

"Jaquinu ajoyM }SaJeau ay} 0} PapUNO.I Ud3Q JOU dARY duLIojyd pue 4addod Jo sassew 2JWoje dAljejal 3y |

"Pa)}IWLIO Uddq dARY (S0L-06 SI8qUINU 21UIO)R) SPIOU}de 8y} pue (L/-9G Siaquinu d1uioje) spioueyjue| ay .

L oLl 601 801 101 90l 501 Y0l 68 88 18
pajeonuayine wniusBlusol | wngpejswsep winyaupew wnissey wnuyoq wnibiogess wnugnp wnipiopeyInI wniunoe wnipes wniuesy
>__E Jou Inq Umtoaw\_ usaq aAey 9| L-¢| | slequnu dlwole YjIm sjuswa|g mﬂ_ WQ u._>_ wI Sm mm n_ﬁ_ n_.ﬂ_ *O< Nm ._n_
[cs2] [122] [g9z] [222] [y92] [992] [z92] [L9z] [222] [oze] [ezz]
98 G8 ¥8 €8 Z8 18 08 6. 8/ Ll 9/ G/ v/ €/ z. 1S 95 GS —
uopel aunejse wnjuojod yinwsiq pes| wnijeuy Ainosaw plo6 wnupeld wnipui wniwso wnjuayJ uaysbuny wn|ejue} wnjujey wnueyjue| wnueq wniseeo —
uy w od 19 ad 1L 6H ny d J SO ay M el IH Mg eq s) ——
[zee] [oie] [60¢] 602 102 02 L0z 161 G61 Z61 061 981 ¥8L 181 8/l 6EL 11 eclL —
I ™
¥S €S zs LG 0S 6¥ 8P VA% of (% 4% cP v 7 017 6¢ 8¢ .€ —
uouax auipol wnunja) Auowpue uny wnipul wnjwpes JOA|IS wnipe|ied wnipoyt wnjuaynt wnpauyos) wnuapgAjow wniqoiu wnjuooliz wnupA wnpuons wnipigns et}
ax 1 al qs us uj PO By pd uyy ny o1 o dN iz A is aqy =
LEL 121 8zl zzL 6LL GLL ZLL 801 90l €0l LOL [86] 96 €6 16 68 88 G8 —
9¢ Ge %> €e ze e 0¢ 62 8z 12 oz Gz vz €z zz 1z 0z 6l ="
uoydAuy aulwoliq wnius|es oluasie wnjueuusb wnijjeb ouiz Jaddoo 191U J|eqoo uod asauebuew wniwoiyo wnipeuea wniuey wnipueos wniojes wnissejod I0
)Y ig EIS sy 99 e9 uz no IN 09 CE un 19 A 1L 28 e M —
¥8 08 6. G/ €/l 0. G9 G'€9 65 65 95 GG 4 Xe 8P GY (0]7% 6¢ —
8l Ll 9l Gl 7l €l 4 Ll —_—
uobie auuloJyo nyns snioydsoyd uool|Is wnjujwnie wnisauBew wnipos "2
Iy 19 S d IS v BN eN —
(0]7% G'Ge 4> e 8z 12 vz €2 —
0l 6 8 L 9 G Jaquinu (uojoud) olwoje % € ——
uoau auuonyy uabAxo uabouu uogled uoloq aweu wniyiAieq winiyy m
aN 4 0 N o} g [oquis d1woje a9 n =
0z 6l ol vl 4 L SSew ojwoje aAle|al 6 i
z ) Aoy
wnijay uaboupAy
aH H
% L
0 . 9 S % € Z L

sjuawa|g ayj JO 9|qe dIpoliad Yyl



DO NOT WRITE IN THIS AREA

BLANK PAGE

J
3




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

1 The diagram shows the particles in an atom of an element.

(@) The box gives the names of some particles.

electron ion molecule neutron proton

Use words from the box to label the diagram.

(b) Give the mass number of this atom.

(c) Complete the sentence about isotopes.

Isotopes are atoms that have the same numberof ...

but have a different numberof ... .

(Total for Question 1 = 6 marks)
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2 This question is about states of matter.

(@) The diagram shows how the particles of a substance are arranged in two different states.

O 0O
O O

solid liquid gas

(i) Complete the diagram to show how particles are arranged in the liquid
state.

(b) The state symbols (s), (1), (g) and (aq) are often used in chemistry.
The table shows some physical changes.

Complete the table by giving the state symbol before and after each change.

State symbol

Physical change before change after change

water evaporates
crystals of iodine sublime

ice melts
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(c) Explain why hot water evaporates more quickly than cold water.

(Total for Question 2 = 6 marks)
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3 The table gives some information about the halogens, chlorine, bromine and iodine.

Physical state at room

Halogen femiperature Colour
chlorine gas pale green
bromine red-brown
iodine solid

(@) Complete the table.

(b) Chlorine has two isotopes of mass numbers 35 and 37
The relative percentage of each isotope in a sample of chlorine is
chlorine-35  77.78% chlorine-37  22.22%
Calculate the relative atomic mass of this sample of chlorine.

Give your answer to one decimal place.

relative atomic Mass = ...,

(c) A student is given an aqueous solution of chlorine and an aqueous solution of
potassium bromide.

Explain how he can use these two solutions to compare the reactivity of chlorine
with the reactivity of bromine.

(Total for Question 3 = 9 marks)
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4 A student uses paper chromatography to investigate the dyes in five different inks,
V,W, X,Y and Z.

This is what she uses.
e abeaker
e a piece of chromatography paper with a pencil line drawn near the bottom of the paper
e asolvent
e inksV,W, X, YandZ
(a) Describe how the student should set up and carry out her experiment.

You may draw a diagram to help with your answer.
(4)
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(b) Explain why the line on the paper is drawn in pencil rather than in ink.

(c) The chromatogram shows the results for inks V, W, X, Y and Z.

solvent front
° °
°
o
°
° °
° °
o
®
Vv w X Y Z start line

(i) Explain which two inks contain the dye that is likely to be the most soluble in
the solvent.
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(iii) Explain which two inks may contain only one dye.

(d) One dye in ink Y moves 4.3 cm when the solvent front moves 6.5cm.
Calculate the R; value for this dye.

Give your answer to 2 significant figures.
(3)

V3UY SIHL NI 31IM 1ON-Od

(Total for Question 4 = 15 marks)
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5 The order of reactivity of metals can be found using different methods.
(@) One method is to add the metals to cold water and to dilute hydrochloric acid.

The table shows the observations made when samples of four metals are added
separately to cold water and to dilute hydrochloric acid.

Metal Observation when added Observation when added
to cold water to dilute hydrochloric acid
magnesium | bubbles produced very slowly bubbles produced very quickly
platinum no change
sodium bubbles produced very quickly not done
zinc no change bubbles produced slowly

(i) State the observation that is made when platinum is added to cold water.

(i) Place the four metals in order of reactivity.

MOSt reaCtiVe ..o
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(b) Displacement reactions are another method used to find the order of reactivity of metals.

In an experiment, a piece of zinc metal is placed in a beaker containing
copper(ll) sulfate solution.

zinc metal

copper(ll) sulfate
solution

\

(i) The reaction that occurs shows zinc is more reactive than copper.

State two observations that would be made as the reaction occurs.

(i) In a second experiment, a piece of copper metal is placed in a beaker containing
nickel sulfate solution.

No reaction occurs.

Explain why it is not possible to determine the complete order of reactivity
for copper, nickel and zinc from these two experiments.

13
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(c) The ionic equation for the reaction between zinc and copper(ll) sulfate is

Zn(s) + Cu*(aq) — Zn*(aq) + Cu(s)

Explain why this is described as a redox reaction.

V3UY SIHL NI 31IM 1ON-Od

o

(Total for Question 5 = 12 marks)
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6 This question is about carbon and its compounds.

(@) (i) Draw a dot-and-cross diagram to show the outer shell electrons in a molecule
of carbon dioxide, CO,

(ii) The atoms in carbon dioxide are held together by covalent bonds.

Describe the forces of attraction in a covalent bond.

(b) The diagram shows three different structures of carbon.

diamond graphite Cso fullerene

(i) Explain why graphite conducts electricity.
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(i) Explain why diamond has a much higher melting point than Cy, fullerene.

Refer to structure and bonding in your answer.

(Total for Question 6 = 11 marks)
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7 A student uses this apparatus to investigate the rate of reaction between
marble chips and dilute hydrochloric acid.

cotton wool

dilute hydrochloric acid

marble chips

(585 ]| beloce
| -

(@) During the reaction, the reading on the balance decreases because mass is lost
from the flask.

(i) Explain how using the cotton wool increases the accuracy of this investigation.

(ii) Why is mass lost from the flask?
acid particles are moving
gas is given off

heat energy is produced

I I Ry
O N w >

marble chips are dissolving

18
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(b) This is the equation for the reaction between marble chips and dilute hydrochloric acid.

Complete the equation by adding the state symbols.

(c) The student uses large marble chips in the investigation.

This is a graph of his results.

Mass loss

\%

Time

The student repeats the experiment using the same total mass of smaller marble chips.
On the graph, draw the curve that would be obtained.

[assume the marble chips are in excess]
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(d) The rate of this reaction can be altered by increasing the temperature or by
increasing the concentration of the hydrochloric acid.

(i) Explain, using the particle collision theory, how increasing the concentration
of the hydrochloric acid would affect the rate of this reaction.

(i) Explain, using the particle collision theory, how increasing the temperature
would affect the rate of this reaction.

(Total for Question 7 = 13 marks)
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8 During the Second World War, engineers developed a rocket-powered aircraft.

combustion chamber
hydrogen peroxide tank

hydrazine tank

The aircraft carried these two liquids
e hydrazine, N,H,

e hydrogen peroxide, H,0,

When these two liquids mix in the combustion chamber, they evaporate and then

react rapidly to form nitrogen gas, N,, and steam, H,0
The reaction is exothermic.

The equation for the reaction is
N,H, + 2H,0, — N, +

The displayed formulae for the reactants and products are

H H H H
N / AN
N—N H 0—0 H
/ .
H H 0—O0 N=N

P 6 2 0 6 0 A0 2 5 3 6

4H,0

H H
AN
H O H
AN
H O H
AN
H O H
AN

NN NN
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(@) The tables give the bond energies for the bonds broken in the reactants and the
bonds made in the products.

Bonds broken Bonds made
bond energy bond energy

bond in kJ/mol bond in kJ/mol
N—N 159

N=N 945
N—H 391
0—o0 143

O—H 463
O—H 463

(i) Use the data in the tables to calculate the total amount of energy required to
break all of the bonds in the reactants.

energy required = ... kJ

(i) Use the data in the tables to calculate the total amount of energy released
when all of the bonds in the products are made.

energy released = ... kJ

(iii) Calculate the enthalpy change, AH, in kJ/mol, for the reaction.
Include a sign in your answer.
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(b) Explain, in terms of bonds broken and bonds made, why this reaction is exothermic.

(2)
9
.................................................................................................................................................................................................................................................................................... O
2
o
.................................................................................................................................................................................................................................................................................... =]
=
2
.................................................................................................................................................................................................................................................................................... _‘
M
2
.................................................................................................................................................................................................................................................................................... 5
L
(c) Draw an energy level diagram for the reaction between N,H, and H,0, :
(3) o
T
>

energy
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(d) The equation for the reaction between lithium and water is

2Li(s) + 2H,0(l) — 2LiOH(aq) + H,(q)

(i) A mass of 0.500g of lithium reacts with an excess of water.
Calculate the volume, in cm?, of hydrogen gas produced at rtp.
[molar volume of a gas at rtp = 24000cm’]

Give your answer to three significant figures.

volume= . o

(Total for Question 8 = 13 marks)

End of Question Paper
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