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1 Fig. 1.1 shows a small irregularly shaped rock.

Fig. 1.1

(@) (i) State the name of the apparatus used to find the mass of the rock.

(ii) Describe an experimental procedure that is used to find the volume of the irregularly
shaped rock.

Include in your description the readings which must be taken and how the value is
calculated.

(b) The mass of the rock is 150g and its volume is 35cm3.

Calculate the density of the rock.

AENSItY = .o g/cm® [2]
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(c) A student pushes a different rock, of mass 12kg, up the slope shown in Fig. 1.2.

[g =10 N/kg]
slope
rock o
0.40m
1.5m
\\\/
Fig. 1.2
(i) Calculate the work that the student does against gravity.
WOrK dONE = ..o J [2]
(ii) Name one other force that the student does work against while pushing the rock up the
slope.
..................................................................................................................................... [1]
[Total: 9]
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2 Three states of matter are solid, liquid and gas.

(@) Complete Table 2.1 to compare the structure of a liquid and a gas in terms of particle

separation, particle arrangement and particle motion.

Table 2.1

liquid

gas

particle
separation

particle
arrangement

particle
motion
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(b) Fig. 2.1 shows how the temperature of a substance varies when it is cooled for a period of

time.

temperature

gas

liquid

solid

time

Fig. 2.1

Explain what is happening between points A and B on the graph.

© UCLES 2020

[Total: 7]
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3 Fig. 3.1 shows the electromagnetic spectrum.

red visible violet
\ght
L
radio waves P infrared ultraviolet X-ray Q
Fig. 3.1

(@) Name the electromagnetic radiation found at P and Q.

P et e e e e e oo aa———eeeee e e e e e Eeeeeeeee e e e e nnteeeeeaeeeaaaannaeeaaaaeeeeaannrees
QL ettt e e e e e —a——eeeeeeeeeaeaa————eeeeeeaaaaa—a—eeeeeaeeeaaaaanreretaaeeeeaannrreeeeaeeeaaans
[2]
(b) Fig. 3.2 shows apparatus used to disperse sunlight into the colours of the spectrum.
glass prism screen
point Y
sunlight
'd — red light
colours of the
spectrum
T violet light
Fig. 3.2
A thermometer is placed at point Y.
The temperature shown by the thermometer rises.
(i) Suggest why the temperature rises.
..................................................................................................................................... [1]
(ii) The bulb of the thermometer is painted black.
State why this increases the temperature rise.
..................................................................................................................................... [1]
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(c) Sound waves are not part of the electromagnetic spectrum.
Sound waves need a medium in which to travel.

Explain, in terms of molecular movement and separation, how a sound wave passes through
a medium.

[Total: 7]
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4 Achemist has two samples, A and B, of medicinal drugs.
The chemist thinks that the samples are a drug called aspirin.
The chemist investigates the melting point of each drug sample.

The results are shown in Table 4.1.

Table 4.1
sample meltllnongomt
A 131-132
B 130-134

The melting point of aspirin is 135°C.

(@) Explain why the samples do not have an exact melting point of 135°C.
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(b) The chemist decides to use chromatography to confirm whether the samples are aspirin.

The chemist dissolves the samples to form solutions and compares them with a known
sample of aspirin solution.

The result is called a chromatogram.
(i) All of the sample solutions are colourless.

State how the results can be made visible on the chromatogram.

(ii) Describe how the chemist uses the chromatogram to confirm whether the samples are
aspirin.

..................................................................................................................................... [2]
(c) The molecular formula for aspirin is C4HgO,.
Determine the relative molecular mass, M, of aspirin.
[A:C,12;H,1; 0, 16]
M, of @spirin = ... [1]
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(d) The structure of aspirin is shown in Fig. 4.1.
HO O

H,C_ _O

il

@)

Fig. 4.1

Explain why the structure shows that aspirin is not an alkane.

(e) Aspirin reacts with sodium hydroxide to form a salt with sodium.

Table 4.2 shows the charges on an aspirin ion and a sodium ion.

Table 4.2
name formula of ion charge of ion
aspirin ion CgH,0,~ -1
sodium ion Na* +1

Determine the formula of the ionic compound formed when the aspirin ion and sodium ion

combine.
............................................................................................................................................. [1]
(f) Aspirin contains the element carbon.

Two isotopes of carbon are carbon-12 and carbon-13.

(i) Explain how these two isotopes are different from each other.
..................................................................................................................................... [1]

(i) Explain why the isotopes of carbon have the same chemical properties.
..................................................................................................................................... [1]

[Total: 10]
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Question 5 begins over the page
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5 Anobject O is placed in front of a plane mirror.

Fig. 5.1 shows the position of the object O and a partially completed ray diagram.

(o) .
mirror

Fig. 5.1
(@) On Fig. 5.1:
*  complete the ray diagram to show the path of the ray after reflection

* mark the position of the image of the object and label it I.

[2]
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(b) Acandle is placed in front of a converging lens.

Fig. 5.2 shows two rays of light leaving the tip of the candle flame.

- 3 O——————=

Fig. 5.2
The points labelled F are the principal focuses of the lens.
Point C is the centre of the lens.
On Fig. 5.2, complete:
(i) the rays of light to show their paths as they approach the lens and pass through it 2]
(ii) the diagram to show how and where the image is formed. [2]
(c) The image formed in (b) is upright.

State two other characteristics of the image.

[Total: 8]
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6 Nitrogen and hydrogen react to form ammonia, NH.
(@) The equation for the reaction is shown.
N, + 3H, = 2NH,
Calculate the mass of ammonia that can be produced from 4.0g of nitrogen.

[A:N, 14; H, 1]

mass of NH = s

© UCLES 2020 0652/42/0/N/20
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(b) A molecule of nitrogen has the formula N,,.
Draw a dot-and-cross diagram to represent the bonding in a molecule of nitrogen, N,.

Only show the outer electrons of each atom.

[3]
(c) Nitrogen monoxide is a pollutant produced in car engines.

(i) Write two word equations that show how nitrogen monoxide is removed by a catalytic

converter.
PP PPPRR
2 et et e R te e ea et e e R teeeeReeeeaR et e e aReeeeReee e Reeeeaneeeaneeeeaneeeanneeaneeas
[2]
(ii) State the role of the catalyst in the catalytic converter.
..................................................................................................................................... [1]

[Total: 9]
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7 The circuit in Fig. 7.1 shows a battery of electromotive force (e.m.f.) 6.0V connected in a circuit.

The circuit also includes a thermistor, a resistor of resistance 3.0Q and a lamp of fixed resistance

6.0Q.

(@ (i)

(i)

(iii)

(iv)

© UCLES 2020

6.0V

——

X

Fig. 7.1
The resistor and the lamp are connected in parallel.

Calculate the resistance of this combination.

resistanCe = ..., Q [2]
The resistance of the thermistor is 48 Q.

Calculate the total resistance in the circuit.

resistanCce = ... Q [1]

Calculate the current in the battery.

CUITENT = e A [2]

Calculate the potential difference (p.d.) across the thermistor.

potential difference = ..o, V [2]

0652/42/0/N/20
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(b) The temperature increases.

(i) Explain why the lamp shines more brightly when the temperature of the thermistor
increases.

[Total: 10]
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8 Fig. 8.1 shows the structure of an organic compound, 3-bromo-cyclohexan-1-ol.

OH

Br

Fig. 8.1
The cyclo part of the name of this compound is because there is a ring shape, O .
The hex part is because there are six carbon atoms.
The bromo part is because the compound contains a bromine atom.

(@) Describe what the -ol part of the name refers to.

............................................................................................................................................. [1]

(b) The equation shows the formation of an alcohol, CH,CH,OH.
C,H, + H,0 — CH,;CH,0OH

State the type of reaction this equation represents.

............................................................................................................................................. [1]
(c) The rate of this reaction increases with increasing temperature.

Explain why.

............................................................................................................................................. [2]
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(d) Fig. 8.2 shows an energy level diagram for an endothermic reaction.

products

energy

reactants

progress of reaction

Fig. 8.2
On Fig. 8.2, use labelled arrows to show:
* the activation energy

* the overall change in energy.

[2]
[Total: 6]
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9 Avradioactive source emits both a-particles and f-particles.
Fig. 9.1 shows the path of a-particles from the source as they pass through a uniform electric field.

uniform
radioactive electric

R EEEEEEEE X" -
source [ /fleld

5

Fig. 9.1
(a) Explain why the a-particles follow the curved path shown in Fig. 9.1.

............................................................................................................................................. [2]
(b) The p-particles travel at a similar speed to the a-particles.
On Fig. 9.1, draw the path of the p-particles in the electric field. 2]
(c) The isotope polonium-209 (2ZiPo) decays by emitting an a-particle.
Complete the equation showing this decay.
WP > Pb+

[Total: 6]
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10 Chlorine and bromine are halogens in Group VIl of the Periodic Table.

(@) (i) Complete the word equation for the reaction of chlorine with aqueous sodium bromide.

chlorine + sodium bromide —

(ii) In this reaction, the chlorine is reduced and the bromide ions are oxidised.

State the name of this type of reaction.

(b) Predict the outcome of adding astatine to aqueous sodium chloride.

Give a reason for your answer.

[1]

(c) Data about Group VIl elements are shown in Table 10.1.

[4]

[Total: 8]

Table 10.1
melting point | boiling point state at
element symbol og P 9 P room colour
/1°C /1°C
temperature
fluorine F -219 -188 gas |
chlorine Cl -34 gas yellow-green
bromine Br -7 59 red-brown
iodine 114 184 solid purple
astatine At 300 350 solid black
Complete Table 10.1.
© UCLES 2020 0652/42/0/N/20



22

BLANK PAGE

© UCLES 2020 0652/42/0/N/20



23

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download
at www.cambridgeinternational.org after the live examination series.

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

© UCLES 2020 0652/42/0/N/20



*(*d'yJ) aunssaud pue ainjesadws) Wood Je wp 7z sI Seb Aue Jo 8jow duo Jo swn|oA 8y |

24

0652/42/0/N/20

- - - - - - - - - - - 8¢¢ 374 [4%4 -
wnpuaime| winijegou wniAsjepuaWw winiwJay wniule)sule wnjuloyljes winiey4eq wnuno wnouawe wnuoynid wniunydau wnjuein wniunoejoud wnuoy} wnjunoe
n ON PN w4 s3 30 3d wo wy nd dN n ed uL oY spiounoe
€0l 4013 10} 00k 66 86 16 96 G6 V6 €6 26 16 06 68
SLL €Ll 691 191 g9l €9l 6G1 1S1 csh 0s1 - i 345 (4% 6El
wnpan| wniqiepA wninyy wnigse wniwioy wnisoldsAp winigua} wnjuijopeb wnidoina wnuewes wniyjewoid wniwAposu wniwApoaseld wnuao wnueyjue|
n aA wy 13 OH Aa aL PO n3 ws | wd PN id =Yo) e sploueyjue)
VL 0L 69 89 19 99 59 9 €9 29 19 09 69 89 1S
WINLIOWLIBAI| wninoJs|) wnioluledoo wniuabjusol wnppejswiep [ TEIENT) wnissey wnuyoq wnibiogess wniugnp wnipJopayins wnipel wniouely
A 14 ud 6y sd N SH ug bs aa | swome | BY e
9Ll il cll L oLL 601 801 10} 901 S0l 0l €01-68 88 /8
- - - 60¢ 102 ¥0¢ 102 161 g6l 413 061 981 8l 18l 8.1 €L eel
uopel aunejse wnjuojod yinwsiq pes| wnijjeyy Anosaw plob wnuned wnipul wniwso wniuayl ua)sbuny wnjejue} wniujey wnueq wniseeo
uy W od 9 ad 11 BH ny id I SO 9d M el H spioveyiue| ed sO
98 g8 78 €8 Z8 18 08 6. 8. 1L 9/ 75 175 €L cL L/=1S 9G Jeie]
Lel Lzl 8¢l (443 6L Sl 423 801 901 €0l 10l - 96 €6 16 68 88 a8
uouax aupol wnunjje) Auownue uny wnipul wniwpes Janjis wnipejjed wnipoy. wniuayyn wniauyoa) wnuapgAjow wniqoiu wniuoosiz wnupA wnnuoss wnipigns
X I ol as us ul PO By Pd ud ny oL ON aN iz A IS qd
S €9 Zs 3¢} 0S 6% 14 yA4 514 14 144 j94 44 34 [0)4 6€ 8¢ 1€
V8 08 6. S €L 0L S9 9 6S 6G 96 GG cs 1S 514 14 oy 6€
uoydAy aulwoiq wnjuajes oluasie wnjueulsb wnyjeb ouiz Jaddoo [esjoIu 11eqod uoll asauebuew wniwoiyo wnipeuea wnjuey wnipueos wniojes wnissejod
I ig 9S sY 99 eO uz no IN 0D o4 U 10 A\ 1L oS €D M
9€ ge e €e [43 2 0¢ 6¢ 8¢ P4 9¢ 14 e €¢ [44 14 0¢ 6l
4 §'Ge ce 1€ 8¢ yx4 e €C
uobie auLolyo anyns snioydsoyd uool|is wnjuiwnie wnisaubew wnipos
v 10 S d IS v b eN
8l A% 9l Sl i €l 43 L
(74 6l 9l vl 43 L sseuwl dlwoje aAle|al 6
uoau auponyy uabAxo uabouiu uogles uoioq aweu wniAiaq
oN 4 o) N 2 q loqwis olwoje eg
ol 6 8 ) 9 S Jaquinu ojwoye v e
14 3
wnijay uaboupAy >¢Y_
oH H
4 3
Al oA o | m ] o

dnolg

SjuswWa|3 Jo a|qe] dlpouad ayL

© UCLES 2020



