Metals — 2022 Nov IGCSE Chemistry 0620

1. Nov/2022/Paper_11/No.24
Metal M is placed between zinc and iron in the reactivity series.

Which row shows the reactions of M and its oxide?

M can be extracted . .
by heating its oxide Mhrz?g:;rglrti}; g:l;i‘ge
with carbon Y
A no no
B no yes
c yes no
D yes yes
2. Nov/2022/Paper_11/No.25 @
Which statement about sodium is correct? ‘\

A ltis areactive grey solid which does not conduct electricity.

B Itis a very reactive element that forms ions with a singl e charge
C It reacts slowly with water to form oxygen.
D It reacts rapidly with water to form its hydro@
3. Nov/2022/Paper_11/No.26 0
Iron from a blast furnace can be conv steel.
Which statements about ste
1 Steel contai rbon than the iron obtained from the blast furnace.

2 Ste@is blowing oxygen through the iron.
o0 3
3 Cal 0 dded to molten iron to remove basic oxides.

A 1and2 B 1and3 C 2and3 D Z2only

4. Nov/2022/Paper_11/No.27
Which row links a property of aluminium to its stated use?

property use
A high strength food containers
B resistance to corrosion food containers
c high density manufacture of aircraft
D good electrical conductivity manufacture of aircraft




5. Nov/2022/Paper_12/No.5
Which statement about an alloy is correct?

A

B
Cc
D

It is a compound made of two or more elements, one of which is a metal.

It is a layer of a metal plated onto another metal.

It is a mixture of a metal with one or more other elements.

Itis a single element.

6. Nov/2022/Paper_12/No.24
Which property is correct for all metals?

A

B
C
D

They are good conductors of electricity.
They are hard.
They have high melting points.

They react with dilute acids.

7. Nov/2022/Paper_12/No.25

Silver is below copper in the reactivity series.

Which row describes the reactions of silver?

reaction with steam

<
&
\®,

eaction with dilute hydrochloric acid

o 0O W >

no reaction

reacts to produc en gas

8. Nov/2022/Pafférsl/No:

no reaction Q
reacts to produce hy

no reaction
reacts to produce hydrogen gas
no reaction

reacts to produce hydrogen gas

<

Which types of réactio ematite and limestone undergo in the blast furnace?
hematite limestone
A reduction reduction
B reduction thermal decomposition
C thermal decomposition reduction
D thermal decomposition thermal decomposition




9.

Nov/2022/Paper_12/No.27
Some properties and uses of different metals are shown.

metal property use
1 aluminium low density aircraft
2 copper good conductor of electricity electrical wiring
3 copper poor conductor of heat cooking utensils
4 stainless steel corrodes easily cutlery

Which rows link a use of the metal to its stated property?

A 1and?2 B 1and3 C 2and4 D 3and4

10. Nov/2022/Paper_13/No.5

11.

12.

Which process is a physical change? ge
A burning wood 6

¢
B N
C melting an ice cube
D

&
S

Nov/2022/Paper_13/No.24
Which statements about the metals zinc, ma , Iron and sodium are correct?

cooking an egg

1 They all conduct electrici
2 They all have high s and boiling points.
3 They all form

4  They all rea te acids to form hydrogen.

A tand3 ¢ C 2and3 D 3and4
4

*

Nov/2022/Paper_13/No.25
Which statement about the reactions of metals is correct?

A Iron and carbon dioxide are produced when iron(III) oxide is heated with carbon.
B Magnesium reacts with dilute hydrochloric acid producing hydrogen and chlorine.
C Potassium reacts vigorously with water producing hydrogen and an acidic solution.
D

Zinc reacts with dilute sulfuric acid producing sulfur dioxide.



13. Nov/2022/Paper_13/No.26
Which metal is obtained by heating its oxide with carbon?

A aluminium
B calcium
C magnesium

D zinc

14. Nov/2022/Paper_13/No.27
Which row links the property of the stated metal with its use?

metal property use
A aluminium does not corrode food containers
B copper high strength chemical plant
C mild steel good conductor of electricity electrical wi
D | stainless steel low density air‘

is is correct?

15. Nov/2022/Paper_21/No.24 ®:
rolys

Which statement about the extraction of aluminium by
A Aluminium is extracted from its ore, cryolite é

Aluminium is formed at the positive elec

B
C Bauxite is used to lower the tempenQ e extraction process.
D

Graphite is used for both the po@

16. Nov/2022/Paper_21/No.

Copper(II) nitr%a
S
Which row identifies the

d negative electrodes.

ate are heated strongly in separate test-tubes.

produced?

copper(II) nitrate zinc carbonate
A oxygen and nitrogen dioxide carbon dioxide only
B oxygen and nitrogen dioxide carbon dioxide and oxygen
c nitrogen dioxide only carbon dioxide and oxygen
D nitrogen dioxide only carbon dioxide only




17. Nov/2022/Paper_21/No.26
Iron from a blast furnace can be converted to steel.

Which statements about steel are correct?

1  Steel contains more carbon than the iron obtained from the blast furnace.
2  Steel is produced by blowing oxygen through the iron.

3 Calcium oxide is added to molten iron to remove basic oxides.

A 1and2 B 1and3 C 2and3 D Z2only

18. Nov/2022/Paper_21/No.27
Which metal is used to galvanise steel?

A copper 0
B lead
C tin
L J
D zinc

The reactions of four metals, W, X, Y and Z, are listed.

19. Nov/2022/Paper_22/No.24 6:

e Metal W displaces metal X from t xid metal X.
e Metal Y has a greater tendency, ositive ions than metal W.

e Aqueous ions of metal Z ar

What is the order of reactivity of

least most
reactive reactive
L 2
A Y P < Z
B Y * Z
C Z Y
D Z Y




20. Nov/2022/Paper_22/No.25
Three experiments, J, K and L, are set up to investigate rusting.

K

J L
'.n'waterjr water J water\%
\ \

mild steel painted iron stainless steel

In which experiments does rusting occur?

J K L
A X v v key
B X v ¢ v =yes @
c v X X X =no
D s X v
0\
21. Nov/2022/Paper_22/No.26 0 '
Silver is below copper in the reactivity series.
Which row describes the reactions of silver? @
reaction with steam action with dilute hydrochloric acid
A no reaction no reaction
B no reaction Q reacts to produce hydrogen gas
c reacts to produce hy no reaction
D reacts to produc n gas reacts to produce hydrogen gas
+&
.’ &
22. Nov/2022/Paper*#2/No.
Iron is galvanised by g itin zinc.
Brass is made by mixing copper with zinc.
Which row gives the reasons for each of these uses of zinc?
reason for galvanising iron reason for making brass
A prevents corrosion produces a softer metal
B prevents corrosion produces a harder metal
c produces a harder metal produces a softer metal
D produces a harder metal produces a harder metal




23. Nov/2022/Paper_23/No.24
Zinc is a metal with a boiling point of 907 °C.

Two methods of making zinc are shown.

heat with carbon at 1000°C _
= | zinc
method 1
zinc ore |—| zinc oxide
method 2 zinc sulfate .| Zinc
dissolve solution electrolysis
in dilute at 35°C

sulfuric acid

Which statement is correct?

o O W

24. Nov/2022/Paper_23/No.25
Which statement about th

o O o

Carbon oxidises zinc oxide in method 1. q
Zinc vapour is produced in both methods. b
Zinc is produced at the anode in method 2.

Zinc compounds are reduced in both methods. Q I

o’é
2
2

s of metals is correct?

Iron and ¢
o0 °

n roduced when iron(III) oxide is heated with carbon.
Magnesium rgacts

e hydrochloric acid producing hydrogen and chlorine.
Potassium reacts vigorously with water producing hydrogen and an acidic solution.

Zinc reacts with dilute sulfuric acid producing sulfur dioxide.



25. Nov/2022/Paper_31/No.2(c)
(c) Iron is extracted from iron ore.

(i)

(i)

(iii)

(iv)

v)

Name an ore of iron.

....................................................................................................................................... 1]
Iron ore contains iron(III) oxide.
Iron(I1I) oxide is reduced by carbon monoxide in a blast furnace.
Complete the chemical equation for this reaction.
Fe,0, + 3CO —» ... Fe + ...... CO, 2]

Calcium carbonate is added to the blast furnace, where it undergoes thermal decomposition.
Calcium oxide is formed.

State the meaning of the term thermal decomposition. qe

Choose the correct statement about the reewcalcium oxide in the blast furnace.

Tick (v') one box.

It reacts with carbon monox&orm slag.

It reacts with carbon ti rbon dioxide and calcium.

It reacts with i the iron ore to form slag.

It cataly moval of oxygen from iron(IlI) oxide.

[1]
State 3}* ad

of recycling iron.



26. Nov/2022/Paper_31/No.8
This question is about metals.

(a) Nickel is a transition element. Sodium is an element in Group | of the Periodic Table.
Nickel has a higher melting and boiling point than sodium.

Give two other ways in which the physical properties of nickel differ from the physical properties

of sodium.
et ettt ettt ettt ot e oo heateeeeeeee e e aeeaeeeeeeaeeanaataseeeteteeasesssnteteteeseannnstnteseeeeeeanaannns
2 e eeeeeeeeseseeeeeeeteaseeesssseeeseeetieasessssesteeessesssssssseeseessisiesssssessieeseans
[2]
(b) A steel spoon can be electroplated with nickel.
The apparatus is shown. 0
A s
, \®
oon to be
electroplated
ure nickel rod
P T solution containing
—Ni**(aq) ions
(i) Choose a word from the h describes the nickel rod.
Draw a circle a
a io cathode cation electrolyte 1
L LV
(ii) Describethe tions made during this electroplating at the:
PUIE NICKEI FOU ..ottt ettt e te et antaeteeseneaeeaaaeaaeeaeaaeaaeaaeaneeanaanen
=T oo To o HR USSR
[2]
(ifif) State one reason for electroplating an object.
....................................................................................................................................... [1]



(c) Deduce the number of electrons and neutrons in one atom of the isotope of nickel shown.
52Ni

(L0 g o= e i = =T (o o 1T

(L0 g o= o)l g (=10 | (o] L= TR

(d) A compound of nickel has the formula NiC,0O,.

Complete the table to calculate the relative molecular mass of NiC,O,.

number relative
atom .
of atoms atomic mass
nickel 1 59 =59
carbon 12 é
oxygen 16

: @ emolecularmass = ...........cooeeiiieieennn [2]
o@our metals with steam.

rate of reaction

(e) The table shows the rates of reacti

ghesium fast

nickel slow
o® sodium very fast
o0 ®
’,’ tin very slow
Put the four metals in order of their reactivity.
Put the least reactive metal first.
least reactive = most reactive

[2]
[Total: 12]

10



27. Nov/2022/Paper_32/No.2(c_d)
(c) lron reacts with oxygen to form an oxide of iron with the formula Fe,O,.

(i) Complete the chemical equation for this reaction.
..... Fe + ....0, —» Fe,0O, [2]

(ii) Complete these sentences about the extraction of iron from iron ore in a blast furnace
using words from the list.

air decomposed dioxide hydrogen iron
monoxide oxidised reduced slag
The raw materials put into the blast furnace are iron ore, limestone and ............................ .

Carbon monoxide reacts with iron(I1I) oxide to produce iron. In this @ion iron(III) oxide is

L/
Limestone decomposes to produce calcium oxide andecarbon .................................. .

Calcium oxide reacts with impurities in the iron @orm .................................. i
[4]

(d) Iron is converted to steel using oxygen c@her type of compound.

(i) Explain how the oxygen remove@ rbon.

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

(ii) Choose from thejli e of the other type of compound used to convert iron into
steel.

acidic oxide
alcohol

basic oxide

hydrocarbon

11



(iii) Steel is an alloy.

Choose the diagram, J, K, L or M, which best represents an alloy.

12



28. Nov/2022/Paper_32/No.8
This question is about metals.

(a) Chromium is a transition element. Potassium is an element in Group | of the Periodic Table.
Chromium has a higher density than potassium.

Give two other ways in which the physical properties of chromium differ from the physical
properties of potassium.

e e ettt ettt ot eeeeeeeeeaaeaaeateeteeeeeeeeaaessseeeeeeeeeesesasesssssesteeeeeeeeieeasasnteeteeteeeimanansannes
e e oot eteateeteteeeaaeeassaseeteeteeeseaseessnestesieseeeseasasssnteeteeteeteeeanaannnneeaaaeaas
[2
(b) The apparatus used to electroplate a nickel rod with chromium is showE.
—_ }‘ + Q
O\i >
/ - ANO
pure nickel rod —_| romium rod
solution containing
Cr**(aq) ions
(i) Choose a word from the IisQw describes the nickel rod.
Draw a circle swer.
anode ode cation electrolyte mixture [1]
(i) Onewse ing is to make objects attractive.
oo 9
Describe on I reason for electroplating an object.
....................................................................................................................................... [1]

number of electrons

number of neutrons

13



(d) A compound of chromium has the formula CrH,O;.

Complete the table to calculate the relative molecular mass of CrH,O.,.

number relative
atom .
of atoms atomic mass
chromium 1 52 1x52=52
hydrogen 1
oxygen 16
relative molecular mass —e .......................... [2]

metal
chromium heated strongly
silver does not react at room te ture or when heated strongly
sodium i room temperature
uranium ly at room temperature

Put the four metals in order of th
Put the least reactive metal fir.

least reactive = most reactive

[2]
[Total: 10]

14



29. Nov/2022/Paper_33/No.2(c, d)
(c) Iron is extracted from iron(III) oxide in a blast furnace.

(i)

(i)

(i)

(iv)

Explain why air is blown into the blast furnace.

....................................................................................................................................... [1]
In the blast furnace, carbon dioxide reacts with carbon to produce carbon monoxide.
Complete the chemical equation for this reaction.

CO, + C —» ... CO [1]

Carbon monoxide reduces iron(III) oxide to iron.

State the meaning of the term reduction. qe
.................................................................................... ’é [1]

When 80 g of iron(IlI) oxide reacts with excess car ionoxide, 56 g of iron is produced.

Calculate the minimum mass of iron(III) oxi d to produce 14 g of iron.

15



(d) Steel is an alloy of iron.

(i) Choose two substances from the list that are used in the conversion of iron from the blast
furnace into steel.

calcium oxide
carbon dioxide
hydrogen
nitrogen
oxygen
silicon(IV) oxide
sulfur dioxide

16



30. Nov/2022/Paper_33/No.8
This question is about metals.

(a) (i) Copper is a transition element. Sodium is an element in Group | of the Periodic Table.
Copper is harder than sodium.

Give two other ways in which the physical properties of copper differ from the physical
properties of sodium.

L ettt ettt oo e e atateeeeeeeeeetea e easansaseeteeeeeeeennantasteseeeeeeeasinaaasenteeteteaeeinanannnnnnes
2 ettt eeeeeeeeeaaseateteeeeeeeeaieasesestesieeseeesesssssesteseeeteeteesasasnssnsentieeeaeaanaann
[2]
(if) Give one use of copper.
.............................................................................................................................. 11
(b) The apparatus used to electroplate a steel spoon with copyeéuk
steel spoon
(i)
[2]
(ii) Describe the observations made during this electroplating at the:
= (== = T T o USRS
[T oo T oo USRS
[2]

17



(c) Deduce the number of electrons and neutrons in one atom of the isotope of copper shown.

number of electrons

NUMDBET OF NEUITONS ...ttt e et e e eaeeeaeaeseee e e e e e s ensmnsnanns
[2]
(d) A compound of copper has the formula K,CuF,.
Complete the table to calculate the relative molecular mass of K,CuF,.
number relative
atom .
of atoms atomic mass
potassium 2 39 78
copper 64 ‘x
fluorine 1 i
tive molecularmass = ..., [2]
(e) The table shows the rates of reactﬁ;our metals with steam.
rate of reaction with steam
reacts quickly
does not react
. n reacts slowly
ho 9" hanum reacts very quickly
®
Put the four metals in order of their reactivity.
Put the least reactive metal first.
least reactive = most reactive
[2]
[Total: 13]

18



31. Nov/2022/Paper_43/No.3
Aluminium is extracted from its ore by electrolysis.

(a) Name the ore of aluminium which consists mainly of aluminium oxide.

(c) Electrolysis is carried out on aluminium oxide dissolved in molten cryolite.

waste gases ge
* positive electrode

negative electrode aluminium oxide dissolved

(i)

(i)

(iii)

in molten cryolite

aluminium

Give two reasons why the @sis is carried out on aluminium oxide dissolved in
molten cryolite instead of e sing molten aluminium oxide only.

L OO« 3 USSP SOUS PRSPPI

2 Y e eeeetesaisoteesesseseeeesesessossosiessesseseossessessassensesis
[2]

L

Wri?é ﬂ;’ionl quation for the reaction occurring at the negative electrode.

....................................................................................................................................... 2]

The positive electrodes are made of carbon.

Explain why the positive carbon electrodes are replaced regularly.

....................................................................................................................................... 2]

19



(d) Aluminium is more reactive than copper.

When aluminium is added to aqueous copper(Il) sulfate, no immediate reaction is seen.

Explain why.
.............................................................................................................................................. [1]
(e) Aluminium reacts with oxygen to form an amphoteric oxide.
(i) State what is meant by the term amphoteric.
....................................................................................................................................... [1]

(ii) The reaction between aluminium oxide and aqueous sodi Qoxide forms a salt
containing the negative ion AIO,~. The only other product i

Write a chemical equation for the reaction betwe‘ inium oxide and aqueous
sodium hydroxide.

(f) Gallium is in the same group as aluminiba@rms similar compounds.

Predict the formulae of: 0
gallium(III) chloride ................ Q ........................................................................................

gallium(III) sulfate. ...

[Total: 15]

20



