AQAD 2021 ASSESSMENT MATERIALS

Realising potential

GCSE
CHEMISTRY

Chemistry Test 2: Chemical changes (Higher)

Total number of marks: 36

Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact copyright-holders may have been
unsuccessful and AQA will be happy to rectify any omissions of acknowledgements. If you have any queries please contact the
Copyright Team.

Copyright © 2021 AQA and its licensors. All rights reserved



0[1] Soluble salts are formed by reacting metal oxides with acids.

E Give one other type of substance that can react with an acid to form a soluble salt.

. [1 mark]
metal hydroxide
IZ| Calcium nitrate contains the ions Ca®* and NO5™
Give the formula of calcium nitrate.
[1 mark]

Co( NOQ3)z

MgO t f,$04 — MgSO« + 11,0

E Describe a method to make pure, dry crystals of magnesium sulfate from a metal
oxide and a dilute acid.

[6 marks]
Maghesumsulfare can be made by reacting
magnesium oxXiae win dilute sutfuric acid . W eighout
GpproXimately §g of L magnesium oxide using a scale balance.
Measure 50cm?® of e SUUNC aud using a measuring
(ylind ¢r and pour it into a boaker. Add fhe MagnLsium oxidle One
spatula at atime until i is in ex @, stirring Wi a glass strring
rod- Filfer the Mixture using afunnu and it er paper 10
only be legt withh the satt and water. {1eatthe solumon n an
euaporating clisn over a small bunsen bur ner unt

gall cryst als start 10 form onthe ed ges of e dish.
Leave The Soluiondo ool at room temperature for d4rs N
10 allow (arge rystals 10 form. Wash the crystals with distilred
wafer- Dry the crystals by o abbing genty witih filter paper.





0]7] This question is about electrolysis.

Aluminium is produced by electrolysing a molten mixture of aluminium oxide and
cryolite.

‘Il Explain why a mixture is used as the electrolyte instead of using only
aluminium oxide.

The mixture has a lower meiring point than pure aluminium [2 marks]
oxide , reducing Me wsts needéd 10 axte act aluminium. (ryolit ¢ acts as g solyent forthe
alumininm oxide and increases the conduchivity of the solution.
@ What happens at the negative electrode during the production of aluminium?
[1 mark]
Tick (v') one box.

Aluminium atoms gain electrons.

Aluminium atoms lose electrons.

Aluminium ions gain electrons. \/

Aluminium ions lose electrons.




E Oxygen is produced at the positive electrode.

Complete the balanced half-equation for the process at the positive electrode.

[2 marks]
107 > o+ Ye©

[0]7].[4] Explain why the positive electrode must be continually replaced.
The 0Xyg en formed readts win tne carbon at e
posimve “plearode form (Oa, whith burns e
Quurode away-.
E The overall equation for the electrolysis of aluminium oxide is:

[3 marks]

2ALO; — 4AlL + 30,

Calculate the mass of oxygen produced when 2000 kg of aluminium oxide is

completely electrolysed. 2000 0009 = 2¥%0°¢
Relative atomic masses (A;): O=16 Al =27
[4 marks]
LAL0, — YAL + 30,
mass | 2¥I0° g 232X 294117647 = quUllT6. U0k
Me 102 3d
moles | 19607 3434 === ayy. 3¢ 4]

Mass of oxygen = qy | kg








Sodium metal and chlorine gas are produced by the electrolysis of molten sodium
chloride.

Explain why sodium chloride solution cannot be used as the electrolyte to produce
sodium metal.

Sodium chlovide solunion osme gledrolyre reSults in pydrogen  [2 marks]
90s fOrming atte 02gative deurode and chiorine gas
fOT‘MI'f\g at the pos[ti\/@ lectrode . Sodium iphs reacr wtn 0N~ jons
from me water 0 form sodium hydroxyde soluton -

Calculate the volume of 150 kg of chlorine gas at room temperature and pressure.
The volume of one mole of any gas at room temperature and pressure is 24.0 dm?®

Relative formula mass (M;): Clo =71

[2 marks]
yolumeof 4 mole = 4.0 dm* moles oF C = 150 DO
3
Mox Mgy T~ = 212.67605¢

= 5070Y gm*

Volume = L0y dm?®




Citric acid is a weak acid.

. Explain what is meant by a weak acid.

A wedk add is anacrd Taat only paraally
dissociates Nt 10ns N solution , Wi o ph borw N
3 and 7 (not including 1) -

[2 marks]

A student titrated citric acid with sodium hydroxide solution.

This is the method used.

1. Pipette 25.0 cm® of sodium hydroxide solution into a conical flask.

2. Add a few drops of thymol blue indicator to the sodium hydroxide solution.
Thymol blue is blue in alkali and yellow in acid.

3. Add citric acid solution from a burette until the end-point was reached.

EI Explain what would happen at the end-point of this titration.

Refer to the acid, the alkali and the indicator in your answer.

The citricacid would react with e s0dium hydroxide soluton [3 marks]

10 form a salt and wafer. The aud neutraises e sodium

hydrowde attihe end-point oFMeRtraton and e tymolbiue
indicator dhonges from hlue 4o Yellow. Neither acid nor alkali is
in excess ot the end point.

E Explain why a pipette is used to measure the sodium hydroxide solution but a burette
is used to measure the citric acid solution.

_ [2 marks]
A pipette cnonly measure 6 {ixed amount of solution

wlhereas o burett€ can measure variable gmounts whion is
needed foratt ration 40 dtr rmine what volume of aud

isneeded 0 neutalise e alkal-











Izl Table 5 shows the student’s results.

Table 5

Titration 1 | Titration 2 | Titration 3 | Titration 4 | Titration 5

S =

Volume of citric acid 13.50 210 A 110 12.15
solution in cm

The equation for the reaction is:

CegHzsO7; + 3NaOH = CgHsOsNaz; + 3H-0

The concentration of the sodium hydroxide was 0.102 mol/dm?

Concordant results are those within 0.10 cm® of each other.

Calculate the concentration of the citric acid in mol/dm?
Use only the concordant results from Table 5 in your calculation.

You must show your working.
[5 marks]

mean titre = 1210 + 12:(& +15 = [3-13 (voume o aud )
3
(¢35 0z + 3NabN — ((tH:0xNas + 31,0

N LI 0 —2 0. oozm
c 1 0102
V 0.01213 0.025/

mm@mq;m_r\_xwo_oow

0.01213%

Concentration = 0.0 10 mol/dm?




