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1 (a) Molten lead(II) bromide is electrolysed using carbon electrodes.
(i) State the products of this electrolysis at:
the negative electrode

LS oo TS LAY =Y (= Tox 1o o = TP

[2]

(i) State the name of another substance which can be used as an inert electrode.

(b) When aqueous magnesium chloride is electrolysed using carbon electrodes, hydrogen gas is
produced at the negative electrode.

Complete the dot-and-cross diagram to show the electron arrangement in one molecule of
hydrogen.

[1]
[Total: 4]
Electrolysis and electroplating &  Click for more variations
Reduced to 78% to fit the page (wider than A4).
1(a)(i) negative electrode: lead (1) 2
positive electrode: bromine (1)

1(a)(ii) | platinum (1) 1
1(b) 1 shared pair of electrons AND no other electrons on either H atom (1) 1
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2  Electricity was used to break down an aqueous solution of copper chromate, CuCrO,, which is
green.
The apparatus used is shown.

aqueous electrodes

copper chromate

A brown deposit was seen forming at one electrode and oxygen was evolved at the other electrode.

(a) Suggest a suitable non-metal for the electrodes.

.............................................................................................................................................. [1]
(b) Give one other observation expected during this experiment.
.............................................................................................................................................. [1]
(c) Name the brown deposit and identify at which electrode it is formed
.............................................................................................................................................. [2]
(d) Name the process when electricity breaks down aqueous solutions
.............................................................................................................................................. [1]
[Total: 5]

Electrolysis and electroplating &  Click for more variations

> (a) carbon / graphite (1) (1]

(b) bulb lights / fizzing / bubbles (1) [1]
ignore: names of electrodes
allow: solution gets paler / changes colour / green colour fades

(c) copper (1)
negative electrode / cathode (1) [2]

(d) electrolysis (1) [1
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3 Metal spoons can be electroplated with silver.

Describe how a metal spoon can be electroplated with silver. Include in your answer how you
could determine the mass of the silver electroplated onto the metal spoon.

You are provided with solid silver nitrate, a metal spoon, a piece of solid silver, distilled water and
common laboratory apparatus.

You must include a diagram in your answer.

Electrolysis and electroplating {  Click for more variations
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Reduced to 77% to fit the page (wider than A4).

3 any 6 from

MP1 find mass of spoon

MP2 silver nitrate dissolved in water

MP3 diagram showing complete circuit with electrodes in silver nitrate (solution) / electrolyte and a power supply
MP4 spoon / object to be plated as negative electrode / cathode in electrolysis

MP5 silver used as one of the electrodes in electrolysis

After electrolysis
MP6 wash and dry spoon

MP7 find mass of spoon again (after electrolysis) and
mass of silver = new mass — original mass
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4  The diagram shows an electrolysis cell for extracting sodium from molten sodium chloride.

B
| 1
A<+——_ / | __—sodium
- + - | —C
‘\\\\\\\\\\
E D
molten
sodium chloride + -
power supply
(@) (i) Which letter on the diagram represents
tNE EIECIIOIYEE? oottt e e e e s s assesss e s s e aeaeesaneneanenannenneenes
L= er= 11 gL o [N PP [2]

(ii) Which one of the following substances is most likely to be used as the anode?
Put a ring around the correct answer.

graphite sodium sulfur zinc 1

(b) What information from the diagram suggests that sodium is less dense than molten
sodium chloride?

(d) Name the gases formed at the anode and cathode when an aqueous solution of sodium
chloride is electrolysed.

Product @t the @NOE .........eiii e
product at the Cathode .........cooo e [2]

[Total: 7]

Electrolysis and electroplating { Click for more variations
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4 (a) (i) electrolyte — D 1
allow: (molten) sodium chloride

cathode — C (1]
(if) graphite [1
(b) floats on top of the sodium chloride [1

allow: sodium is on top

(c) chlorine / Cl, [1
allow: CI
reject: chloride

(d) (anode —) chlorine / Cl, [11
allow: oxygen/ O,
allow: CI/0O
reject: chloride / oxide
(cathode —) hydrogen / H, [1
allow: H
[Total: 7]
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5 A steel spoon can be coated in chromium using electrolysis. The spoon has to be very clean and
free of grease.

power
supply

chromium |_—sSpoon
electrode I
B aqueous
——electrolyte

(a) Name this process of coating a metal object with another metal.

.............................................................................................................................................. [1]
(b) Suggest one advantage of putting a layer of chromium on the spoon.
.............................................................................................................................................. [1]
(c) Which electrode should be the spoon?
.............................................................................................................................................. [1]
(d) Suggest the name of a compound that could dissolve in water to form the electrolyte.
.............................................................................................................................................. [2]
(e) Why must the spoon be very clean and free of grease?
.............................................................................................................................................. [1]
(f) Suggest one mistake in the apparatus set up.
.............................................................................................................................................. [1]

[Total: 7]

Electrolysis and electroplating &  Click for more variations
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Reduced to 74% to fit the page (wider than A4).

5(a) electroplating; 1 | R: electrolysis

5(b) prevent rusting/corrosion/attractive appearance/shiny; 1

5(c) the negative/cathode; 1

5(d) M1 chromium (salt)/chromium + any named anion; 1 | M2 is dependent on M1
M2 nitrate/sulfate/chloride/ethanoate/ suitable named anion; 1

5(e) coating will not stick/be even/dirt or grease will be trapped; 1 | Iz it will not conduct

5(f) spoon not completely immersed in electrolyte/only half of spoon will be 1

plated;

6 The diagram shows the apparatus used to electrolyse dilute sulfuric acid.

oxygen—___|

dilute
sulfuric acid

)

| hydrogen

(@) Complete the box to show the role of the platinum.

platinum .........cccceen.

(1]

(b) Give one observation made during this electrolysis.

FESUIT WItR OXYGEN ettt e e e e ettt e e e e e e s e e e e e e e e e e e nneeees

(YT LAV T Yo o T = o RSP

Electrolysis and electroplating & Click for more variations
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Reduced to 97% to fit the page (wider than A4).

6(a) electrodes

6(b) bubbles/fizz/ effervescence

6(c)(i) more hydrogen
twice as much hydrogen/half as much oxygen

6(c)(ii) water

6(d) lighted splint

no effect/brighter light for oxygen
‘pops’ for hydrogen

OR

glowing splint

relights for oxygen

no effect for hydrogen
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7  Afuel cell produces electrical energy by the oxidation of a fuel by oxygen.
The fuel is usually hydrogen but methane and methanol are two other fuels which may be used.
A diagram of a hydrogen fuel cell is given below.

"
)

anode

cathode

ho Lo

2

(@) When the fuel is hydrogen, the only product is water.
What additional product would be formed if methane was used?

.............................................................................................................................................. [1]
(b) Write the equation for the chemical reaction that takes place in a hydrogen fuel cell
.............................................................................................................................................. [1]
(c) (i) At which electrode does oxidation occur? Explain your choice.
....................................................................................................................................... [1]
(ii) Write an ionic equation for the reaction at this electrode.
....................................................................................................................................... [2]
(d) Fuel cells are used to propel cars.
Give two advantages of a fuel cell over a gasoline-fuelled engine.
.............................................................................................................................................. [2]

[Total: 7]

Electrolysis and electroplating { Click for more variations
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7 (a) carbon dioxide/CO,

(b) 2H, + O, — 2H,0

(c) (i) anode/negative electrode and electrons lost(by hydrogen/H/H,)/electrons
move from this electrode

(ii) Hy - 2H" + 2e(") / Hy — 2e(") — 2H" | H, + 20H™ —
2H,O + 2¢e(") / Hy + 20H™ — 2e(") — 2H0
Species (1) Balancing (1)

(d) Any two from:
CELL:

SUSTAINABILITY:

POLLUTION:

POLLUTANTS:

stemexambuilder.com

lightweight

quieter

fewer working parts/less maintenance

more efficient or less energy wasted or more energy
produced

conserves a limited resource/petroleum/fossil fuels
unlimited supplies of renewable resource(of hydrogen
from water)

No or less greenhouse effect

No or less acid rain

No or less toxic gases

No or less smog

No or less C/soot

No or less CO,

No or less CO

No or less SO,

No or less oxides of nitrogen/NO/NO,/N;04/NOy

No or less (unburnt) hydrocarbons

No or less low level ozone

HO is the only product [2]

[Total: 7]
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8

Electrolysis of concentrated aqueous sodium chloride using inert electrodes forms chlorine,
hydrogen and sodium hydroxide.

(@) What is meant by the term electrolysis?

.............................................................................................................................................. [2]
(b) Name a substance that can be used as the inert electrodes.
.............................................................................................................................................. [1]
(c) Write an ionic half-equation for the formation of hydrogen during this electrolysis.
.............................................................................................................................................. [1]
(d) Give the formulae of the four ions present in concentrated aqueous sodium chloride.
.............................................................................................................................................. [2]
(e) Explain how sodium hydroxide is formed during this electrolysis.
.............................................................................................................................................. [2]

[Total: 8]

Electrolysis and electroplating &  Click for more variations

Reduced to 78% to fit the page (wider than A4).

8(a) breakdown of an ionic compound when molten or in aqueous solution (1) 2
(using) electricity / electric current / electrical energy (1)

8(b) platinum / graphite 1

8(c) 2H*+2e > H; 1

8(d) Na*H*Cl- OH- 2
all four (2) 3or2 (1)

8(e) H* and Cl-are discharged / removed (1) 2
Na* and OH- remain (1)
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9 This question is about electrolysis.

(a) State the meaning of the term electrolysis.

(b) Table 2.1 gives some information about the electrolysis of two electrolytes using graphite

electrodes.
Table 2.1
anode cathode
(positive electrode) (negative electrode)
electrolyte observation name of product observation name of product
concentrated aqueous bubbles of
potassium iodide colourless gas
aqueous bubbles of oxygen ink-brown solid

copper(Il) sulfate colourless gas yo P

(i) Complete Table 2.1. [4]

(ii) Oxygen is produced at the anode by the electrolysis of aqueous copper(Il) sulfate.

Write the ionic half-equation for this reaction.

(c) Aqueous copper(Il) sulfate is electrolysed using copper electrodes instead of graphite
electrodes.

(i) Explain why the mass of the anode decreases during this electrolysis.

[Total: 11]

Electrolysis and electroplating { Click for more variations
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M1 breakdown by (the passage of) electricity

M2 of an ionic compound in molten or aqueous (state)

M1 brown solution OR black solid
M2 iodine
M3 hydrogen

M4 copper

9(b)(ii)

40H- > 2H0 + O2 + 4e-
M1 OH- AND e-

M2 correct equation

copper OR anode forms Cu?*
which goes into the solution

9(c)(ii)

copper

9(c)(iii)

no change

stemexambuilder.com
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10 A student sets up the following electrolysis experiment.

&

bulb

| wire

graphite electrodes

dilute aqueous
sodium chloride

(a) Define the term electrolysis.

.............................................................................................................................................. [2]
(b) The student observes bubbles of colourless gas forming at each electrode.
(i) Name the main gas produced at the positive electrode (anode).
....................................................................................................................................... [1]
(ii) Describe a test for the gas produced in (b)(i).
[(STS 1 PP PPPRTPTR
FESUIL e
(2]
(iii) Write the ionic half-equation for the reaction taking place at the negative electrode
(cathode).
....................................................................................................................................... [2]
(c) Charge is transferred during electrolysis.
Name the type of particle responsible for the transfer of charge in
LTSI (==
LU= [=Tod 1 0] Y (= T TP PPPPPTPPPPPT
(2]
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(d) The student replaces the dilute aqueous sodium chloride with concentrated aqueous

sodium chloride.

Suggest two differences that the student observes.

LS PR SRR
2 et e oo e oo eeeeeeeeeeeeeeaaseteeeeeeeeeaaaasteeeteeeeeeaaaattteeeeeeeeaaaaatareeeaeeeeeaaanrrreeeeaeeeaaans
(2]
(e) The student has a small piece of impure copper. The main impurities in the copper are small
quantities of silver and zinc.
The student uses electrolysis to extract pure copper from the small piece of impure copper.
(i) Complete the labels on the diagram of the student’s electrolysis experiment.
|
&
anode made of cathode made of

[3]

(ii) Use your knowledge of the reactivity series to suggest what happens to the silver and zinc
impurities. Explain your answers.

LT AV 2= T o0 L= PRSP

[Total: 17]

Electrolysis and electroplating { Click for more variations
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Reduced to 78% to fit the page (wider than A4).

10(a) the breakdown (into elements)
of an (ionic) compound by (the passage of) electricity
10(b)(i) oxygen
1qb)(ii) glowing splint
relights
1@o)(iii) | 2H" + 2e” — H,
M1 gain of electrons by H*
M2 rest of equation
10(c) the wires: electrons
the electrolyte: ions
10(d) any 2 from:
e green gas at positive electrode
e bulb is brighter
e rate of bubbles increases
10e)(i) anode made of: impure copper
cathode made of: (pure) copper
electrolyte of: (aqueous) copper sulfate
1qe)(ii) silver (impurities) fall to the bottom of the cell

zinc (impurities) (dissolve) into solution (as ions)

because zinc is more reactive than copper AND silver is less reactive than copper
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