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1 Fig. 1.1 shows part of the Periodic Table.

Il " v v Vi Vil VI
Li C|IN|O|F
Al Ar
Ca Cr Fe Cu Br
|

Answer the following questions using only the elements in Fig. 1.1.
Each symbol of the element may be used once, more than once or not at all.

Give the symbol of the element that:

(a) is presentin diamond

(b) forms an oxide that contributes to acid rain

(c) has an atom with five occupied electron shells

(d) forms an ion with a charge of 1+

(e) forms an ion that gives a red-brown precipitate on addition of aqueous ammonia

(f) is used in the manufacture of aircraft because of its low density.

© UCLES 2023 0620/33/M/J/23
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3

2 (a) Table 2.1 shows some properties of the halogens.

Table 2.1
melting point boiling point density at room
halogen . gop . gop temperature and
in °C in °C : 3
pressure in g/cm
fluorine 220 -188
chlorine -101 0.003
bromine -7 +59 3.12
iodine +114 +184 4,93

Use the information in Table 2.1 to predict:

(1) the boiling PoiNt Of CRIOMNE ... [1]
(i) the density of fluorine at room temperature and pressure ............cccccveeeeeiiiiiiiiieeneeen, [1]
(iii) the physical state of iodine at +100°C. Give a reason for your answer.
PRYSICAL STALE ....eeiiiieeiii ettt e et e e e e e e e e e e e s e e e e e
(=F= o ] o [P PPOPSPPPPPRR
(2]
(b) Aqueous chlorine reacts with aqueous sodium bromide.
(i) Complete the word equation for this reaction.
chlorine + sodpm D | + |
bromide
[2]
(i) State a test for sodium ions.
LSS S PO P PP
(0] 0 ST=T V= 11T o S OO P PP TPPPPPPPPRRPI
[2]

[Total: 8]
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4
3 (a) Polluted water can contain harmful substances such as metal compounds, nitrates and sewage.

(i) Name two other substances present in polluted water which are harmful to aquatic life.

PP TP PPPPPPOPPPPPPPPPPRRN
TP PP PP PUPPPP TP
(2]
(i) State why sewage can cause disease.
....................................................................................................................................... [1]
(b) Table 3.1 shows the masses of ions, in mg, present in 1000 cm? of polluted water.
Table 3.1
formula mass of ion present
name of ion ) in mg/1000cm? of
of ion
polluted water
ammonium NH,* 1.2
calcium Ca* 2.2
chloride Cr 2.5
hydrogencarbonate HCO," 13.0
magnesium Mg? 1.0
nickel(Il) Ni2* 0.2
nitrate NO,~ 0.4
potassium K* 6.3
silicate SiO,* 8.0
sodium Na* 12.2
SO,* 0.1
Answer these questions using information from Table 3.1.
(i) Name the positive ion present in the lowest concentration.
....................................................................................................................................... [1]
(i) State the name of the ion SO,*.
....................................................................................................................................... [1]
(iii) Calculate the mass of calcium ions present in 250 cm? of polluted water.
MAaSS = .ooeeieieeeeeeeeeeeeeeeee, mg [1]

© UCLES 2023 0620/33/M/J/23
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5
(c) Cobalt(ll) chloride can be used to test for the presence of water.

CoCl,(s) + 6H,0(l) = CoCl,*6H,0(s)

blue cobalt(ll) pink cobalt(l1)
chloride chloride

(i) Describe how pink cobalt(ll) chloride can be changed to blue cobalt(ll) chloride.

....................................................................................................................................... [1]
(i) Choose a word from the list which best describes pink cobalt(ll) chloride.

Draw a circle around your chosen answer.

anhydrous hydrated liquid reduced [1]

(d) Iron reacts with steam to form Fe,O, and a gas which pops with a lighted splint.

Complete the symbol equation for this reaction.

3Fe + ... H,O — Fe,0, + 4...... [2]

[Total: 10]
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4  This question is about bromine and compounds of bromine.

(a) Deduce the number of protons, neutrons and electrons in the bromide ion shown.

%Br-
NUMDBDET OF PrOTONS ..ottt e e e et e e e e e e e r e e e e e e e e
NUMDBETr Of NEULIONS ..o
(010 0] o =T o] =] [T ox 1o PP EPPUR PP
[3]
(b) Hydrogen bromide decomposes to hydrogen and bromine when heated.
Fig. 4.1 shows an incomplete reaction pathway diagram for this reaction.
A
A
energy
progress of reaction
Fig. 4.1
(i) Complete Fig. 4.1 by writing these formulae on the diagram:
e 2HBr
e H, + Br, [1]
(i) Explain how Fig. 4.1 shows that the reaction is endothermic.
....................................................................................................................................... [1]
(iii) Complete this sentence about an endothermic reaction using a word from the list.
products reactants bromine surroundings
An endothermic reaction transfers thermal energy fromthe ...........ccccccceeiiiinnnn. . [1]

© UCLES 2023
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(c) Hydrobromic acid is formed when hydrogen bromide dissolves in water.

7

(i) Write the formula of the ion which is present in all acids.

(i) Complete the word equation for the reaction of any acid with any carbonate.

acid

carbonate

(iii) Afew drops of litmus indicator are added to a dilute acid.

© UCLES 2023

State the colour of the solution.
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8
(d) Fig. 4.2 shows the apparatus used for the electrolysis of molten lead(ll) bromide using graphite
electrodes.
— | power |+
supply
Fig. 4.2
(i) Label Fig. 4.2 to show:
e the cathode
e the electrolyte. [2]

(i) Name the products and state the observations at the positive and negative electrodes.

product at the positive electrode

[Total: 18]
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5 This question is about metals.
(a) Nickel is a transition element. Sodium is an element in Group | of the Periodic Table.

State two differences in the physical properties of nickel compared to sodium.

(b) Stainless steel is an alloy that is used to make cutlery.

Give one reason why stainless steel is used to make cutlery.

(c) Table 5.1 shows some information about the reaction of four metals with oxygen.

Table 5.1

metal reaction with oxygen

gold no reaction

lanthanum | forms a layer of oxide rapidly but does not burn

magnesium burns rapidly to form an oxide

nickel forms a layer of oxide slowly but does not burn

Put the four metals in order of their reactivity.
Put the least reactive metal first.

least reactive > most reactive

[2]

(d) Complete the diagram in Fig. 5.1 to show the electronic configuration of a magnesium atom.

Fig. 5.1
[1]

[Total: 6]
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6 (a) Astudentinvestigates the reaction of magnesium with dilute hydrochloric acid at three different

10

temperatures.

The temperatures are:

20°C
30°C
40°C.

All other conditions stay the same.

Table 6.1 shows the time taken for each reaction to finish.

(i)
(i)

(iii)

Table 6.1
temperature time taken for the
/°C reaction to finish/s
45
210
95
Complete Table 6.1 by writing the temperatures in the first column. [1]

Describe the effect on the time taken for the magnesium to finish reacting with dilute
hydrochloric acid when the surface area of the magnesium is increased.

All other conditions stay the same.

Describe the effect on the time taken for the magnesium to finish reacting with dilute
hydrochloric acid when the concentration of acid is decreased.

All other conditions stay the same.

(b) Describe how crystals of magnesium chloride can be prepared after reacting excess
magnesium with dilute hydrochloric acid.

© UCLES 2023

0620/33/M/J/23

PMT



PMT

11
(c) Magnesium chloride is soluble in water.
Choose one other compound that is soluble in water.

Tick (v) one box.

ammonium sulfate

calcium carbonate

iron(ll) hydroxide

silver chloride

[1]

[Total: 6]
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7 (a) Fig. 7.1 shows the displayed formula of compound E.

(i)

(iii)

|
H—C
/ \C/H
o
(|3—H
C
H | So—H
H
Fig. 7.1
On Fig. 7.1 draw a circle around the functional group that makes compound E unsaturated.
[1]
Deduce the molecular formula of compound E.
....................................................................................................................................... [1]

(b) Alcohols have an —OH functional group.

(i)

© UCLES 2023

Write the general formula for the alcohol homologous series.
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(i) Ethanol is an alcohol with two carbon atoms in each molecule.

Draw the displayed formula of ethanol.

[1]
(c) Ethanol reacts to form a compound with the formula CH,,0,.
Complete Table 7.1 to calculate the relative molecular mass of C,H,,0,.
Table 7.1
relative
atom number of atoms .
atomic mass
carbon 6 12 6x12=72
hydrogen 1
oxygen 16
relative molecular mass = ........cccccevvevvevvveeneee. [2]
(d) Ethanol can be manufactured by the fermentation of aqueous glucose.
State two conditions for fermentation.
S
PP PPPPPPPPRPPR
[2]
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(e) Ethanol can be oxidised to ethanoic acid.

Complete the word equation for the reaction of ethanoic acid with sodium.

ethanoic
acid

© UCLES 2023

sodium
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8 This question is about hon-metals.
(@) Non-metals are poor thermal conductors.

Describe two other physical properties which are typical of non-metals.

PRSP
PRSP PPPPTTTTR
[2]
(b) Carbon dioxide contributes to increased global warming which leads to climate change.
State two strategies which help to reduce climate change caused by carbon dioxide.
TSP PT PR URPPPPRPIN
SRS
[2]
(c) Water is a simple molecular compound.
(i) Complete Fig. 8.1 to show the dot-and-cross diagram for a molecule of water.
Show outer shell electrons only.
NI
Fig. 8.1
[2]
(i) State two properties of simple molecular compounds.
PSPPI
TSP PP PP
[2]
(iii) Water is a good solvent.
State the meaning of the term solvent.
....................................................................................................................................... [1]

© UCLES 2023 0620/33/M/J/23 [TU nover
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(iv) Pure water has a neutral pH value.
Choose from the list, the pH value that is neutral.
Draw a circle around your chosen answer.
pH 1 pH 3 pH 7 pH 14 [1]

(v) Acrystal of blue copper(ll) sulfate is placed at the bottom of a beaker of water as shown
in Fig. 8.2.

crystal of e water
copper(ll) sulfate
el se R \ )
at first after one day
Fig. 8.2

After one day, the blue colour has spread throughout the water in the beaker.

Explain these results in terms of the kinetic particle theory.

[Total: 13]

© UCLES 2023 0620/33/M/J/23



PMT

17

BLANK PAGE

© UCLES 2023 0620/33/M/J/23



PMT

18

BLANK PAGE

© UCLES 2023 0620/33/M/J/23



19

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 Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

© UCLES 2023 0620/33/M/J/23

PMT



PMT

20

‘(*d'r1) ainssalid pue ainjesadwal wool 1e wp iz Si seb Aue Jo sjow suo JO SWN|OA Y]

- - - - - - - - - - - 8€¢ T€C (454 -
wnipuaIme| wniggou wniAsjapuUaL wnjuuay wnjutsisue wnjuloyies wniasiaq wnuna wniuawe wnuoinid wnumdau wnjuesn wnupoelold wnuoyy wnjunoe
e ON PN w4 s3 10 bk wo wy nd dN N ed uL v splounoe
€0T 20T TOT 00T 66 86 16 96 S6 6 €6 26 16 06 68
SLT €LT 69T 19T S9T €97 6ST LST ¢ST 0ST - 144’ Wl orT 6ET
wnpain| wniguanA wninyy wnigua wnjwjoy wnisoldsAp wnigua) wniuljoped wnidoina wnuewes wniypawoid wniwApoau wnjwApoaseld wnuao wnueyjue|
n7 aA wl 13 OH Aa aL PO n3 ws uwd PN id Gl e splouetpuel
TL 0L 69 89 19 99 99 9 €9 29 19 09 65 85 LS
uossauefio auIssauua) WINLIOWIBAI| wnIA0ISoW [TTGLITYCIETT winuoyiu wnioiuladod wniuafjuaol wnnpeiswep wnuauysw wnissey wnuyoq wnifioqess wnugnp winipiouaying wnipes winiouely
6o sL A N 14 UN ud 6y sd N SH ug bs aa 4| some | BY i
8TT LTT 91T STT 4 €Tt 41 Tt 0Tt 60T 80T 10T 90T SO0T 0T €0T-68 88 18
- - - 60¢ L0¢ 0¢ 4 16T S6T 6T 06T 98T 78T 18T 8.1 LET €T
uopel aunelse wnjuojod yinwsiq pes| wnijeyl Ainasaw plob wnuneyd wniwso wnuays uajsbuny wnpejue} wniufey wnueq wnisaeo
ud w od 9 ad 11 BH ny 1d ] SO 9y M el H spioueyue) ed SO
98 S8 78 €8 28 18 08 6L 8L LL 9L SL IZA €L cL 1.-LS 9§ jeis]
€T 12T 8¢T [44% 61T STT 41 80T 90T €0T 10T - 96 €6 16 68 88 a8
uouax aulpol wnun|a} Auownue un wnipul wniwpes J9A|IS wnipejred wnipoyl wniuaying wnnauyas) wnuapgAjow wniqoiu winiuoouz wnupA wnnuo.s wnipigna
aX | al as us ul pPo By Pd yd ny a1 ON aN 1z A IS ad
S €9 as] 18 0§ 67 8v Ly o Sy 144 14 (44 114 or 6€ 8¢ LE
8 08 6L SL €L 0L S9 9 65 65 98 jeist Zs 18 8y 14 or 6€
uoydAiy aulwolq wniuajes oluasie wniuewah wnijeb ouiz Jaddoo [EXRI] 1eqod uoul asauebuew wniwoiyd wnipeuea wniuey wnipueds wniopes wnissejod
e 19 39S SY 99 =19) uz no IN 0D o4 UN 10 N L 39S €D A
9€ S€ e €€ [43 1€ 0e 6¢ 8¢ yx4 9¢ S¢ 14 o4 (44 114 0¢ 6T
04 §'se (4% 1€ 8¢ yx4 e €¢
uofbire auuo|yd nyns snioydsoyd uoal|is wnuwnpe wnisaufew wnipos
v 10 S d IS v b eN
8T LT 9T ST vl €T 1 T
(014 6T 9T Y1 T T SSeuwl olWole aAne|al 6
uoau auuonyy uabAxo uaboniu uoglea uoioq aweu wnykiaq
oN = 0 N o) g |oqwiAs olwore ag
oT 6 8 L 9 S Jaquinu ojwoye v €
14 T Lo M
wniay uaboipAy
9H H
4 T
A A 7 VAN 7 A Al I Il 7 |
dnolo

Sluawa|3 Jo 8|gel dIpoliad ayL

0620/33/M/J/23

© UCLES 2023





