Metals — 2021 IGCSE 0620

1. Nov/2021/Paper_11,12,13,21,22&23/No.25
Which statement is correct for all metals?

A They conduct electricity when molten.

B They gain electrons when they form ions.
C They have a low density.
D

They have a low melting point.

2. Nov/2021/Paper_11&21/No.26

Which statement about the extraction of metals is correct?

A Aluminium is extracted from the ore bauxite by electrolysis.

B Aluminium is extracted from the ore hematite by electrolysis.
C Iron is extracted from the ore bauxite by electrolysis. ’
D

Iron is extracted from the ore hematite by electrolysis.

3. Nov/2021/Paper_11/No.27 o
Which row identifies a use of mild steel and aflise ©f stainless steel?

mild steel stainless steel
A chemical plant and cutler car bodies and machinery
B car bodies and cheni machinery and cutlery
C machinery and phe&plant car bodies and cutlery
D car bodiesand machinery chemical plant and cutlery

4. Nov/2021/Paper_12/No.26
Which row describes the method of extraction of aluminium and iron from their ores?

aluminium iron
A electrolysis electrolysis
B electrolysis reduction with carbon
C reduction with carbon electrolysis
D reduction with carbon reduction with carbon




5.

6.

7.

Nov/2021/Paper_12/No.27
Which statement about metals and their uses is correct?

A Aluminium is used to make food containers because it is resistant to corrosion.

B Aluminium is used to make aircraft wings because it is strong and has a high density.
C Ironis used to make electrical wires because it is a good insulator of electricity.
D

Iron is used to make cooking utensils because it is easily recycled.

Nov/2021/Paper_13&23/No.26
Chromium is a more reactive metal than iron but less reactive than zinc.

Which statements are correct?

1 Chromium does not react with dilute hydrochloric acid. @
Chromium oxide is reduced when it is heated with ca

2
3  Chromium reacts with zinc oxide to form zinc. ‘
4

Chromium reacts with steam to form hydro@

A 1and2 B 1and3 Cc 2andé®0 3and 4
Nov/2021/Paper_13/No.27 o
Some properties of copper are listed. 0

1 It conducts electricity. Q

2 It conducts heat 0

3 Itis ductile.

4 Itohgs g point

o 9

Which propertiegﬁf co ke it useful as a cooking pan?
A 1and2 1and 3 C 2and4 D 3and4



8. Nov/2021/Paper_21/No.28
Which statements about the thermal decomposition of copper(II) nitrate are correct?

1 A brown gas is given off.
2 A gas which relights a glowing splint is given off.

3 The solid residue is an acidic oxide.

A 1only B 1and2 C 1and3 D 2and3

9. Nov/2021/Paper_22/No.26
Carbon dioxide is produced during the extraction of aluminium from bauxite.

Which statement describes how this carbon dioxide is made?

A Carbon monoxide reduces aluminium oxide forming carbon dioxide r%.lminium.
B Carbonis burned in the blast furnace to release heat energy. aq

C Oxygen made in the process reacts with the carbon elect%
D The ore of aluminium undergoes thermal decompos%

<
3
leo(’
Q




10. Nov/2021/Paper_31/No.3
The diagram shows a blast furnace used in the extraction of iron.

mixture of
iron ore,

coke and
limestone

—

molten iron \uq— D ‘

(a) Airis blown into the furnace.

_[I—_/moltv\

State which letter on the diagram, B, C, b ws where air is blown into the furnace.

(1]

(b) (i) Complete the chemical equati r ;he reduction of iron(III) oxide in the blast furnace.

@ ~» ...Fe + ...CO 2]

(c) Calcium carbonate (limestone) is added to the blast furnace.
The calcium carbonate undergoes thermal decomposition.

(i) Complete the word equation for this reaction.

calcium | | e |
carbonate

(2]



(ii) One of the products of this reaction reacts with impurities in the iron to form slag.

Use the information in the diagram to suggest how you know that molten slag is less
dense than molten iron.

(d) (i) Use words from the list to complete these sentences about how steel is made from iron.
acidic basic chlorides methane neutral
nitrogen oxides oxygen sulfates
A gas is blown through the molten iron. The name of thisgas is ........................ :

Acidic gases are formed. These acidic gases react with ........

(ii) State one use of mild steel. L/

(iii) Metals such as chromium are added to iron t stainless steel.

The symbol for an isotope of chromiu

Deduce the number of eIe@, neutrons and protons in one atom of this isotope of

chromium. 0
number of electr Q .....................................................................................................
NUMbDEr Of MBI OIS oo e e e e eeea s
S 4
o 9
NUMDEF B PrOBOMBIL ........c.eooeveoeveee e
[3]
(e) Chromium conducts electricity and is shiny.
Give two other physical properties of chromium that are characteristic of all metals.
T e et et et et e aiteeeeeeeeeeeeeettttaattaeeeeeeeeetesettntenn——aaaaieeeeerttrnn s
2 e
[2]

[Total: 16]



11. Nov/2021/Paper_32/No.3
Iron is extracted from iron ore in a blast furnace.

(a) Name an ore of iron.

The calcium carbonate undergoes thermal decomposition.

(c) Calcium carbonate (limestone) is added to the blast furnace. qz

State the meaning of the term thermal decomposition. {\

(e) The symbol for an isotope of iron is shown.
fiFe
Deduce the number of electrons, neutrons and protons in one atom of this isotope of iron.
(0101 ga] oT=T o) A= [=Tor (o] o 1= OSSPSR

UM DT OF MU ON S oo e,

U g oT=T g o) i o] (o] (o] o =TT SRR



(f) Ironis a good conductor of heat and electricity.

Give two other physical properties of iron that are characteristic of all metals.

(g) Iron rusts.

Name the two substances needed for iron to rust.

[Total: 15]




12. Nov/2021/Paper_33/No.3
Ironis extractedin a blast furnace using a mixture ofiron ore, coke (carbon), air and calcium carbonate
(limestone).

(a) Give two reasons why air is blown into the blast furnace.

(b) Magnetite is an ore of iron which contains a compound of iron with the formula Fe,O,.

(i) Give the name of another ore of iron.

........................................................................................................ e e [0
(if) In the blast furnace Fe O, is reduced to Fe. e q

Complete the chemical equation for the reduction of I@

Fe,0, + 4CO — ...Fe + ) 2]

(iii) Explain how this equation shows that Fep@ced.
........................................................ 00 [1]

(c) Calcium carbonate (limestone) is the blast furnace.
The calcium carbonate undergo mal decomposition.

Q@nai decomposition.

Give the meaning of t

................................................................................................................................ [2]
L 2
oo 9 .
(d) Iron can for?)’allo as vanadium steel.
(i) State the meaning of the term alloy.
....................................................................................................................................... [1]



(ii) Choose from the diagrams, B, C, D or E, the structure which best represents an alloy.
B C D E

structure ... [1]

(iii) The symbol for an isotope of vanadium is shown.
2

Deduce the number of electrons, neutrons and protons in one atom of this isotope of
vanadium.

(iv) Vanadium is malleable and conducts ele

[Total: 15]




13. Nov/2021/Paper_33/No.7
This question is about aluminium and the extraction of metals.

(a) When aluminium is heated above 660 °C it changes from solid to liquid.

(i) Name the change of state from solid to liquid.

(ii) Use the kinetic particle theory to describe the differences between solid aluminium and
liquid aluminium in terms of:

e the separation of the particles

e the motion of the particles.

(b) Aluminium is extracted from alu ore by electrolysis.

|Q@ y electrolysis and not by reduction with carbon.

Explain why aluminiu

................................................................................................................................ [1
L 2
(c) Give twa're;‘ons minium is used in the manufacture of aircraft.
P ERREERR
2 e et ee e e e e ee e aeee—eeeeeeeeeeeeeeaaeaaaaa—teta—etteeeteeaeeaaaeaaantantteneteeateeeaeeaae e nrrnnneanaeees
[2]
(d) Give one advantage of recycling aluminium.
.............................................................................................................................................. [1]

10



(e) The table compares the ease of reduction of four metal oxides when heated with carbon.

metal oxide ease of reduction
aluminium oxide not reduced at 2080°C
nickel(II) oxide reduced at 540°C
titanium(IV) oxide reduced at 1600°C
zinc oxide reduced at 850°C

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

least reactive = most reactive

U]

% (2]

O

L
Methane is used as a fuel in the extraction of some metali\

(i) State the main source of methane. 0

[Total: 13]
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14. Nov/2021/Paper_43/No.3

Lead is a metallic element in Group |V. One of the ores of lead is galena, which is an impure form
of lead(II) sulfide, PbS.

Lead also occurs in the ore cerussite, which contains lead(Il) carbonate, PbCO,.

(a)

(b)

(c)

(d)

(e)

Calculate the relative formula mass, M,, of PbCO,.

M. of PbCO, = oo [1]

The M, of PbS is 239.

Calculate the percentage of lead by mass in PbS. eq

percentage@&wmass iNPbS= ... [1]
The percentage of lead by mass in P 77.5%.

Use this information and your r to (b) to suggest whether it would be better to extract
lead from PbCQO, or PbS.

Give a reason for yo

When lead(Il) carbonate is heated it decomposes into lead(Il) oxide, PbO, and carbon dioxide.

Write a chemical equation for this reaction.

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

Lead(II) carbonate reacts with dilute nitric acid. One of the products is agueous lead(II) nitrate,
Pb(NO;)..

Write a chemical equation for this reaction.

12



(f) Lead(II) oxide and carbon dioxide are oxides of Group IV elements.

(i) Complete the diagram to show the electron arrangement in one molecule of CO.,,
Show only the outer electrons.

o

[2]
(ii) The melting points of lead(Il) oxide and carbon dioxide are shown.
melting point/°C 0
lead(II) oxide 886 q
carbon dioxide -56 P
Use your knowledge of structure and bonding t hy lead(II) oxide has a much
higher melting point than carbon dioxide.
Your answer should refer to: &
e the types of particles involved 0
e the relative strength of the forces, of attraction between the particles.
.................................................................................................. [3]

13



(9)

(h)

Part of the reactivity series is shown.

magnesium  most reactive

lead )|\

copper least reactive
Aqueous lead(II) nitrate contains Pb?* ions.
Two experiments are carried out.
In Experiment 1, magnesium is added to aqueous lead(Il) nitrate.

In Experiment 2, copper is added to aqueous lead(II) nitrate.

Write an ionic equation for any reaction that occurs in each experi @10 reaction occurs
write ‘no reaction’.

Experiment 1 ... L R O S

Experiment 2 ... * ..................................................

[2]
When lead(Il) nitrate is heated it decompo duce the same gaseous products as when
copper(Il) nitrate is heated.
(i) One of the gaseous products is tﬁn.
Describe a test for oxygenoQ
test .o Q .....................................................................................................
(o] o 11T V=Y (o) o LRSS UUURUPRSUPRTRNt
S 4 [2]
L LR
(ii) Name tTngoth ous product.
....................................................................................................................................... [1]

[Total: 16]
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