Electricity and Chemistry — 2022 IGCSE

1. June/2022/Paper_11/No.10

The diagram shows the electrolysis of concentrated hydrochloric acid and concentrated aqueous
sodium chloride using carbon electrodes.
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electrode 1 electrode 2 electrode 3 electrode 4
concentrated concentrated aq :z
hydrochloric acid sodium ch
L J

At which electrodes is hydrogen produced?

N\
A electrode 1 only 0‘

B electrodes 1and 3
C electrode 2 only &
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2. June/2022/Paper_12/No.10

The diagram shows the electrolysis of concentrated hydrochloric acid and concentrated aqueous
sodium chloride using carbon electrodes.

electrode 1 electrode 2 electrode 3 electrode 4

concentrated concentrated aqueou
hydrochloric acid sodium chloride @
At which electrodes is hydrogen produced? bq
A electrode 1 only \
B electrodes 1 and 3 ‘
C electrode 2 only 0
D electrodes 2 and 4
?
3. June/2022/Paper_12/No.16
In which equation is carbon both oxidisQ educed?
A C+ 0, > CO,

Q@

e

B CO,+C = 2CO

C 3CO + Fe;O3 —
S 4

D 2CO + @ & 2
g



4. June/2022/Paper_13/No.10

The diagram shows the electrolysis of concentrated hydrochloric acid and concentrated aqueous
sodium chloride using carbon electrodes.

+ - + -
electrode 1 electrode 2 electrode 3 electrode 4
concentrated concentrated aqueou
hydrochloric acid sodium chloride @
At which electrodes is hydrogen produced? q

A electrode 1 only ‘\
B electrodes 1 and 3 ‘

C electrode 2 only 0

D &
?

Q°Q®

electrodes 2 and 4




5. June/2022/Paper_21/No.10

The diagram shows the electrolysis of concentrated hydrochloric acid and concentrated aqueous
sodium chloride using carbon electrodes.

electrode 1 electrode 2 electrode 3 electrode 4

concentrated concentrated aqu eou@

hydrochloric acid sodium chloride
At which electrodes is hydrogen produced? bq

A electrode 1 only
B electrodes 1 and 3 *
C electrode 2 only 0

D

electrodes 2 and 4

6. June/2022/Paper_21/No.11

Aqueous copper(II) sulfat olysed using copper electrodes.

What is the ionic half-e he reaction at the cathode?

> 4

A Cu — CtP'Js 2e
*

Cu” +2¢ » C

2H" + 2 > H;

o O oW

20 5 O, + de”



7. June/2022/Paper_22/No.10

The diagram shows the electrolysis of concentrated hydrochloric acid and concentrated aqueous
sodium chloride using carbon electrodes.

electrode 1 electrode 2 electrode 3 electrode 4

A

B
C
D

concentrated concentrated aqu em@

L/

hydrochloric acid sodium chloride
At which electrodes is hydrogen produced? bq

electrode 1 only
electrodes 1 and 3 0‘
electrode 2 only

electrodes 2 and 4

8. June/2022/Paper _22/No.11 o

The diagram shows the electrolysis of a opper(Il) sulfate using inert electrodes.

Which arrow shows the movem @ ns in the circuit?

power
supply

Py, 4
g

*

cathode



9. June/2022/Paper_22/No.20
Substance J takes part in a redox reaction.

In the reaction, J gains electrons.

Which statement is correct?

A Jis the oxidising agent and it is oxidised in the reaction.

J is the oxidising agent and it is reduced in the reaction.

B
C Jis the reducing agent and it is oxidised in the reaction.
D

J is the reducing agent and it is reduced in the reaction.

10. June/2022/Paper_23/No.9

Aluminium is manufactured from aluminium oxide by

Which row shows the ionic half-equations at each

the process?

ode and describes the role of cryolite in

20" 5 0, +

o 0o o r

reaction at anode reacti thode role of cryolite
207 5 0, + de” - > 3Al catalyst
A’ + 3¢ = 07 - Oy + 4e” solvent for aluminium oxide

Al + 3™ — Al
20" 5 0, + 4e”

solvent for aluminium oxide

catalyst




11. June/2022/Paper_23/No.10
The diagram shows the electrolysis of concentrated hydrochloric acid and concentrated aqueous
sodium chloride using carbon electrodes.

electrode 1 electrode 2

concentrated
hydrochloric acid

At which electrodes is hydrogen produced?

A

B
c
D

electrode 1 only
electrodes 1 and 3
electrode 2 only

electrodes 2 and 4

Q

electrode 3 electrode 4
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12. June/2022/Paper_31/No.7(c)

(c) Molten zinc chloride is electrolysed.
The incomplete apparatus is shown.

(1)

(ii)

e labelling the anode.

Complete the diagram by: 0
e completing the circuit to show the wires and power pack
é [21

Name the products formed at each electrode.

positive electrode

negative electrode



13. June/2022/Paper_32/No.7(c)

(c) The diagram shows the apparatus used to electrolyse molten sodium iodide.

(1)

(ii)

power

supply

Complete the diagram by labelling:

e the electrolyte

e the cathode.

Name the products formed at each electrode.

positive electrode ...

negative electrode ...

________ &
&




14. June/2022/Paper_33/No.7(a, b)
This question is about lithium and compounds of lithium.

(a) Lithium reacts with nitrogen to produce lithium nitride, Li,N.
Complete the chemical equation for this reaction.
WL+ N, - Li,N [2]

(b) Molten lithium bromide is electrolysed using carbon electrodes.
The apparatus is shown.

power
supply

(i) Complete the diagram by labelling: 0
e the anode 0

o the electrolyte. [2]
(if) Name the products formed at each e.

positive electrode ................... Q ..................................................................................

negative electrode .... .

[2]

(iif) The carbon ele duct electricity.

Givem‘geth that these electrodes must have.

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

10



15. June/2022/Paper_43/No.5( b)

(b) A metal spoon is electroplated with copper.

State what is used as:

the positive electrode (anode)

the negative electrode (cathode)

L L= =] [Tt = S

16. March/2022/Paper_12/No.13

[3]

Molten sodium chloride and concentrated aqueous sodium chloride are electrolysed using

platinum electrodes.

What are the products at the negative electrode (cathode) in each electrolysi 0

molten
sodium chloride

concentrated aqueous
sodium chloride

hydrogen
hydrogen

sodium

o 0O W r

sodium

hydrogen
sodium

hydrogen

17. March/2022/Paper_12/No.14

An object is electroplated with sivet&& aqueous silver salt as the electrolyte.

Which row is correct?

the object to
elec1r9 lat

cathode

o 0O W P
Y
3
o
o
®

cathode

sod itb

the other electrode
is made from

carbon
silver
carbon

silver

11
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18. March/2022/Paper_12/No.20
Methyl orange is added to dilute hydrochloric acid and to agueous sodium hydroxide.

What is the colour of the methyl orange in each solution?

colour in dilute colour in agueous
hydrochloric acid sodium hydroxide
A orange red
B red yellow
c red orange
D yellow red

molten sodium chloride?

A O

19. March/2022/Paper_22/No.11
Which diagram shows the direction of movement of ions and electrons duriﬁ@lectmlysis of

cathode anode

anode cathode

12



20. March/2022/Paper_22/No.13

Molten sodium chloride and concentrated aqueous sodium chloride are electrolysed using
platinum electrodes.

What are the products at the negative electrode (cathode) in each electrolysis?

molten concentrated agueous
sodium chloride sodium chloride
A hydrogen hydrogen
B hydrogen sodium
C sodium hydrogen
D sodium sodium

&

21. March/2022/Paper_22/No.14 \
An object is electroplated with silver using an aqueous silver@ electrolyte.

Which row is correct?

the object to be the other elegiro
electroplated is the is made @
A anode c?
B anode r
of cathode bon
D cathode silver

- 1
e

*

13



22. March/2022/Paper_32/No.6(c, d)
(c) Lithium is extracted by the electrolysis of molten lithium chloride.

(i) Name a non-metal used to make the electrodes.

(if) Give one property, other than the conduction of electricity, that makes this substance
suitable for use as an electrode.

....................................................................................................................................... [1]
(iiif) State the products of the electrolysis of molten lithium chloride at:

the negative electrode (cathode) .........ccooviiiiii i, @ ....................
the positive electrode (@anode). ... q .........................

R

N\
(d) Lithium chloride conducts electricity when molten and eous solution.
Give two other physical properties of lithium chloride W it is an ionic compound.

14



23. March/2022/Paper_32/No.4
This question is about chemical reactions and electricity.

(a) The diagram shows the apparatus used in the production of electrical energy in a simple cell.

voltmeter

Y

zinc electrode iron electrode

electrolyte

The zinc electrode dissolves in the electrolyte forming Zn**(aq) ions.

(i) Draw an arrow on the diagram to show the direction of electron flow. e [1]
(ii) Write the ionic half-equation for the reaction that occurs when t i%trode dissolves.
@

(b) The reading on the voltmeter can be increased if eith Qr iron is replaced by another
metal.

(i) Name a metal that can replace zinc and inc e reading on the voltmeter.

15



(d) Electricity can be used to break down agueous or molten ionic compounds.

(i) Namethe processwhich uses electricity to break down aqueous or molten ionic compounds.

(e) Brine is concentrated aqueous sodium chloride.

(i) Name three substances which are manufactured by passing electricity through brine.

(if) Name a different substance formed when molten sodi
concentrated aqueous sodium chloride.
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