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ACIDS, BASES, SALTS

Question 1.

B7 Malachite is an ore of copper. The formula of malachite is CuCO,4.Cu(OH),.
Malachite reacts as though it is a mixture of copper(Il) carbonate and copper(1l) hydroxide.

A small sample of malachite is added to excess dilute hydrochloric acid, HC(aq). The carbon
dioxide formed is collected and has a volume of 96cm?3 at room temperature and pressure.

(a) What would you observe when malachite reacts with HCi(aq)?

. 2]

(b) Construct the equation for the reaction between malachite and HCI(

(2]
(c) Calculate the mass of carbonate ion, CO, 2= in the sam 0; ite.
0Q mMass of COZ%™ = .ccovvvvrereeerirenenrecinnnsenieneenne @ [3]

s/13/qp21

Question 2. 00‘?
A 2

*
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(c) Carbon dioxide dissolves in water to form a weakly acidic solution.
CO,(g9) + H,O() = HCO,(aq) + H*(aq)

(i) What is the meaning of the term weak acid?

..[1]
(ii) Describe how you could measure the pH of this solution other than by using a pH
meter.
(d) Sodium hydrogencarbonate, NaHCO,, decomposes on he rm a carbonate,
water and a gas which turns limewater milky. Py
Construct an equation for this reaction. \

O
c?@

2]

o
s

. It reacts with magnesium giving a gas and a magnesium

Question 3.

(d) Ethanoic acid is a
salt.

0‘?
(i) What §¥nea

term weak aciad?

s/02/qp2

Question 4.
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A6 A student adds aqueous sodium hydroxide from a burette into 25.0cm? of dilute sulphuric
acid. The student measures the pH value of the mixture during the addition of the sodium
hydroxide.

(a) Describe how the pH value changes.

(b) Give an ionic equation to represent the neutralisation reaction between sodium
hydroxide and sulphuric acid.

(¢) Sulphuric acid is a strong acid.

(i) What is meant by the term acid?

.....................................................................................................

&

Question 5. 2
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A4 This question is about calcium compounds.

(a) Write the equation for the thermal decomposition of calcium carbonate. One of the
products of this reaction is calcium oxide.

(b) When water is added to calcium oxide, calcium hydroxide is formed.

(i) Write the equation for the reaction between water and calcium oxide.

(ii) Solid calcium hydroxide reacts slowly with carbon dioxide. Name the calcium
containing product of this reaction.

s/06/qp2
Question 6. 0&
(d) Hydrazine, N,H,, has similar chemical ies to ammonia.
(i) Hydrazine reacts with hydro cid. Suggest the formula of the product of this

reaction.

.......................... Q@ (1]
s/10/qp22

o
g

Question 7.

(d) Hydrogen iodide is dissolved in water to make solution X.

(i) X is acidified with dilute nitric acid and then aqueous lead(II) nitrate is added. A
yellow precipitate is formed.
Write an ionic equation, including state symbols, for this reaction.

(2]

s/10/qp22
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Question 8.

A6 The table shows the concentration of different ions found in a sample of aqueous industrial

waste.
ion concentration
in mol/dm?
Ca?t 0.125
H* 2.30
K* 0.234
NO,~ 3.68
Fe?* 0.450

Use the information in the table to answer the following questions g

L/
(a) Write the formula of one salt that could be obtained fro ple.
(b) Is the sample of agqueous waste acidic, nerulr@llneﬁl Explain your answer.
(c) Calculate the mass of dissolv@m T)ions, Fe?*, in 25dm® of the aqueous waste.
%
mass of iron(Il) ions = .......cccocevvvvvicvnnnnn. @ [2]

(d) Excess aqueous sodium hydroxide is added, a small volume at a time, to a sample of
the aqueous industrial waste.
Describe and explain what you would observe.

.[3]

s/09/qp2
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B9 Sulfamic acid, SO;NH,, is a weak acid used to remove limescale from kettles.

(a) Explain the meaning of the term weak acid?

1]

(b) The pH of an aqueous solution of sulfamic acid can be determined using a pH meter.
Describe another way of estimating the pH of a solution of sulfamic acid.

-[2]
() A 0.105g sample of sulfamic acid is dissolved in 25.0ecm? of . The sulfamic
acid solution requires 10.8cm? of 0.100moldm= potassium for complete

neutralisation.

Calculate the number of moles of sulfamic acid that m@’m mole of potassium

hydroxide. 0
R

numbel @'5 ofisulfamic acid = ........coooveiiiiiiiiiicii [3]

(d) Aqueous sulfamic acid with magnesium to form magnesium sulfamate,
Mg(SO;NH,),.

(i) Write ane

¥

g [1]

(if) Lime contains calcium carbonate. Describe, with the aid of an equation, how
aqueous sulfamic acid reacts with calcium carbonate.

this reaction.

-[2]
(e) Sulfamic acid reacts with sodium nitrite, NaNO,, to form water, sodium hydrogensulfate,

NaHSO,. and a colourless gas.
Suggest the identity of the colourless gas.

1]
[Total: 10]

s/11/qp21
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Question 10.

B8 Propanoic acid, C,H;CO,H, and hydrochloric acid, HCI, both act as acids when dissolved in
water.

(a) State the formula of an ion found in both dilute propanoic acid and in dilute hydrochloric
acid.

1]

(b) Propanoic acid reacts with magnesium carbonate to form water, a colourless gas and a
salt. In this reaction

(i) name the gas,

(if) give the formula of the salt. q

form a white precipitate.

1]

(d) Dilute hydrochloric acid reacts with aqueous silver
Write an ionic equation, with state symbols, for thi on.

00 (2]

s/11/qp22

Question 11. Q@

oxide has the properties given below.

(b) Explain why phos

Property"‘ng P

EXPIANALION ...ttt et e et en st et s e e en e e ennneaens

s(I1I) oxide is acidic

w/03/qp2
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B10 A toilet cleaner contains the acid salt, sodium dihydrogen phosphate, NaH,PO,.
(a) Explain why sodium dihydrogen phosphate is both an ‘acid’ and a ‘salt’. 2]
(b) Sodium dihydrogen phosphate can be made by reacting sodium hydroxide with
phosphoric acid, H,PO,.
(i) Write an equation for the formation of sodium dihydrogen phosphate.

(ii) Suggest the formula of two other salts formed from sodium hydroxide and
phosphoric acid. [3]

(c) The table shows information about other acidic compounds.

name pH of a 0.5 mol/dm? solution
sodium dihydrogen
hosphat 4.5 : ol
phosphaie increasing,acid strength
ethanoic acid 3.8
sulphuric acid 1.0
\ /

(i) Explain why sulphuric acid behaves as a strong ut ethanoic acid behaves as

a weak acid.

(if) Describe an experiment, other than mea
that sulphuric acid is a strong acid but

, that you could carry out to show
acid is a weak acid.

and what results you would expect. [5]

w/03/qp2
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Question 13.

(b) A student carried out some experiments to compare the relative strengths of dilute
ethanoic acid with dilute hydrochloric acid.

(i) Describe a test that can be used to distinguish between dilute ethanoic acid and
dilute hydrochloric acid.

(ii) Name a solid substance that will react with both acids. Describe what you will see
during the reaction.

L U] 01y €= (L= SR

w/04/qp2 \

Question 14. &

(d) Calcium hydroxide is added to neutral acidic solution formed after chlorine has
been added. This solution contains ric acid.

(i) Write an equation for the re@ of calcium hydroxide with hydrochloric acid.

(if) Write the ioni for this reaction.

J‘?’) ............................................................................................. [1]
w/06/qp2

Question 15.
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(b) Phosphorus(V) oxide, P,0O5, absorbs water from the air to form meta-phosphoric acid,
PO,.

(i) Write an equation for this reaction.

[

(i) On addition of more water, phosphoric acid is formed. Phosphoric acid has typical
acidic properties. What would you observe when aqueous phosphoric acid is

added to
aqueous sodium carbonate, z
blue lIitMUS PAPer? ... e e g el BB e e e e eneaaeas
[2]
L/

w/08/qp2 \

Question 16. &

Q"’&

¥
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A5 Cement is made by heating clay with crushed calcium carbonate. During this process, the
calcium carbonate is first converted to calcium oxide.

CaCO, — CaO + CO,
(@) (i) What name is given to this type of chemical reaction?
--[1]
(i) Suggest why calcium oxide is used to neutralise acidic soils.
--[1]
(b) Concrete is made from cement, sand and water. When set, concrete is slightly porous.
When rain water soaks through concrete, some of the uncombined calcium oxide

dissolves to form calcium hydroxide.

(i) Write an equation for this reaction.

(\ (1

cts with carbon dioxide in the

(ii) The aqueous calcium hydroxide in wet con
air.

, + H,0

Ca(OH), + CO,
The diagram shows the pH at Q-oints inside a cracked concrete beam.

pH13

pHY9

pH7

Describe and explain the change in pH from the surface to the centre of the beam.

RO [< |

w/08/qp2

Question 17.
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A4 Methylamine, CH,NH,, is a base which has similar properties to ammonia.
When methylamine dissolves in water, the following equilibrium is set up.

CH,NH, + H,0 = CHNH + OH"

(a) Explain why methylamine behaves as a base in this reaction.

w/09/qp2

Question 18.

B9 Phosphine, PH,, is a gas which has a smell of garlic. It is formed when white phosphorus is
warmed with aqueous sodium hydroxide.

4P + 3NaCOH + 3H20 — F’H3 + 3Na
@

(d) Phosphine reacts with hydrogen iodide to form the salt }onium iodide, PH,IL.

Phosphonium salts react in a similar way to ammoni s when warmed with aqueous
sodium hydroxide.

(i) Write an equation for the reactio @:honium iodide with aqueous sodium
hydroxide.

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

sodium hydroxide is warmed with phosphonium

(i) What should you noti

iodide?
............................................................................................................... [1
(e) Phosphine'f water reacts with calcium phosphide, Ca,P,.
o
Calcium phosphi n ionic compound.
(i) Write the formula for the phosphide ion.
.............................................................................................................................. [1]
(ii) Predict one physical property of calcium phosphide.
.............................................................................................................................. [1]

Question 19.

Page 15



(c) Aqueous bromine reacts with aqueous potassium iodide.
Bry(aq) + 2KI(aq) — 2KBr(aq) + I,(aq)

(i) Write an ionic equation for this reaction.

(]

(d) Hydrochloric acid can be made by burning hydrogen in chlorine, then dissolving the
product in water.
Give the formulae for the ions present in hydrochloric acid.

w/10/qp22 ‘eé
(b) Acid rain is a solution of dilute sulfuric .

The acidity in lakes can be neutralised by agding powdered calcium carbonate.

Question 20.

(i) Write an equation, includin ymbols, for the reaction of calcium carbonate
with sulfuric acid.

Q’b'

¥

g [2]
(ii) State one industrial use of sulfuric acid.
1]
(iii) Sulfuric acid is a strong acid.
What do you understand by the term strong acid?
--[1]
w/10/qp22
Question 21.
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B6 Seawater contains many dissolved ions. The table shows the concentration of some of these
ions in a typical sample of seawater.

ion formula °°"°g°}‘;:§2°"’
chloride Cr 19.00
sodium Na* 10.56
sulfate 3042‘ 2.65
magnesium Mg2* 1.26
calcium Ca?* 040
potassium K* 0.38

hydrogencarbonate HCO;~ 0.14 &
(a) Suggest the formula of one salt dissolved in seawater. PN é

(d) Some countries purify seawater to make drinkin
Name the process by which seawater is purifi to"drinking water.

(e) The pH of seawater is 7.9.

(i) State the formula of an i
seawater to accoun

than those in the table, which must be present in
- Explain your answer.

formula of IoN AEEEEIRT. ... s ae s s

(ii) One way of measuring the pH of seawater is to use a pH meter.
Describe an alternative method of measuring the pH of seawater.

..................................................................................................................................

[Total: 10]

s/12/qp21
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Question 22.

(f) Ethanoic acid is a weak acid whereas hydrochloric acid is a strong acid.
Describe the difference between a weak acid and a strong acid.
Include equations in your answer.

-2

s/12/gp21

Question 23. eg
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A4 Many electricity generating power stations burn fossil fuels. The combustion of these fuels
produces waste gases called flue gas.

The flue gas contains nitrogen oxides, sulfur dioxide and carbon dioxide.

Nitrogen oxides and sulfur dioxide contribute towards acid rain and must be removed from
the flue gas before it is allowed to reach the atmosphere.

(@)

(b)

(c)

One of the nitrogen oxides is nitrogen monoxide, NO.
(i) Nitrogen monoxide is formed by the direct reaction between oxygen and nitrogen.

Construct the equation for this reaction.

dioxide, NO,.

Construct the equation for this reaction. eq

................................................................................ \ AN 1 ||

Some power stations spray the flue gas with sea s removes about 99% of the

nitrogen dioxide and sulfur dioxide.
The gases react with water to form aqueou& Nitrogen dioxide forms nitric acid

(ii) When cold nitrogen monoxide comes into contact with oxygeéorms nitrogen

and another acid with the formula, HNO,

Construct the equation for this reactlo

In other power stations th
removes about 90%

ses are reacted with moist calcium carbonate. This
dioxide and sulfur dioxide from the flue gas.

(i) Sulfur dioxi with calcium carbonate to form solid calcium sulfite, CaSO;,
Suggest t the other product of this reaction.
AR\ A 1
o ‘,’ [1]

(ii) Nitrogern#dioxide reacts with calcium carbonate to form two salts.
Suggest the name and formula of one of these salts.

FOrMUIA ..ovi et srasssaes 2]
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(d) Suggest two advantages of treating flue gas with seawater rather than calcium
carbonate.

.12

(e) Carbon dioxide is a greenhouse gas. This is because its covalent bonds can absorb
infra-red radiation.

Draw a ‘dot-and-cross’ diagram to show the bonding in a molecule of carbon dioxide.

Show only the outer shell electrons.
Xe )

N

A\
7 .

w/12/qp22

Question 24.

Q’é

&

*
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(b) Hydrogen fluoride is made by heating calcium fluoride, CaF,, with concentrated sulfuric

acid.
Give an equation for this reaction.

(c) Hydrogen chlioride dissolves in water to form hydrochloric acid. Hydrogen fluoride
dissolves in water to form hydrofluoric acid.
A 0.1mol/dm?3 solution of hydrochloric acid is completely ionised.
A 0.1mol/dm? solution of hydrofluoric acid is only 10% ionised.
Use this information to compare and explain

the strength of @ach acid, ...

w/11/gp21 é\
Question 25. 0&

(ii) Nitric acid in the atmosphere can jcally erode buildings made from carbonate
rocks.
Write an equation for the r of nitric acid, HNO,, with calcium carbonate,
CaCo,.

Q’é

&

*

(2]

w/11/qp22
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PREPARATION OF SALTS
Question 26.

(e) Describe how to obtain pure dry crystals of calcium chloride from an aqueous solution
of calcium chloride.

e [Total: 10]

w/13/qp22
0\
Question 27. 0
(b) Aqueous sodium hydroxide reacts with aqueousd ) sulfate, FeSO,.
Construct the ionic equation, with state symb this reaction.
.............................................................. 0[2]
(c) lron(II) sulfate can be prepared by excess iron powder with sulfuric acid.
Describe the essential practical i prepare pure dry crystals of iron(II) sulfate.
....... Y.
..[2]
w/14/qp22

Question 28.
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(e) Copper(Il) chloride can be prepared by the reaction between copper(Il) carbonate and
hydrochloric acid.

(i) Construct the ionic equation for this reaction.

. [1]
(ii) Describe the essential practical details for the preparation of a crystalline sample of
copper(II) chloride.
s/12/qp22
Question 29.
(b) Describe the essential expgsi | details for preparing a pure sample of zinc nitrate

[Total: 9]

s/13/qp21
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Question 30.

(d) Aqueous silver nitrate reacts with dilute hydrochloric acid to form a white precipitate.

Construct the ionic equation, including state symbols, for the formation of this white

precipitate.
. [2]
s/13/gp21
Question 31.
(d) Aluminium sulfate is a soluble salt. 0
Describe how a sample of aluminium sulfate crystals can be prep aluminium oxide.

Question 32.
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(d) Zinc sulfide reacts with hydrochloric acid to form hydrogen sulfide.
An aqueous solution of hydrogen sulfide behaves as a weak acid.

Describe what is meant by the term weak acid.

~[1]
(e) Zinc sulfate can be made by reacting zinc with dilute sulfuric acid.
Zn(s) + H,SO4(aq) — ZnSO,(aq) + H,(9)
(i) Write an ionic equation for this reaction.
<
: e>°>
[1]

(i) Descnbe how you would prepare crys@Q , dry zinc sulfate using this

Q""o

w/13/qp21

o
A 2
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(d) Aqueous copper(Il) chloride reacts with aqueous sodium hydroxide to form a

precipitate.

(i) Write the ionic equation, including state symbols, for the precipitation reaction.

(ii) What is the name and colour of the precipitate?

srsssssssssaranas

trsssssssasaranas

trsssssssasaranas

trsssssssasaranes

s/05/qp2

.

.

.

.

sanas

sanas

sanas

sanas

saas

saas

aes

srsssssssasns

crsssssssasns

srsssssssasns

crssssssaasns

srsssnssnan

srsssssanan

srsssssasan

srsssasanan

e

e

e

e

sessasnaas

srssasnaas

srssasnaas

srssasnaas

BEssssEsssessssasERaaRaas

EssssEsssessssasERasaRaas

Essssssssasssssssrasaninn

rsssessssassssssssasanean

L/

Question 34.

Q"’Q@

[

essssssssssssssisssasEsanEsRRREaEaE

esssissssssssssisssasssanEaRann b

EsssiENEsssEsEsIEsEsEEEAEEERERR RS

@z........................

,oé
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B9 Fertilisers are soluble salts containing one or more of the essential elements required for plant
growth.

(a) Ammonium chloride can be prepared by the reaction between aqueous ammonia and
hydrochloric acid.

Write an ionic equation for this reaction. [1]

(b) State suitable reagents and outline the experimental procedure by which a pure sample of the
fertiliser potassium chloride could be prepared in the laboratory. [4]

(c) Potassium sulphate can be prepared by the reaction between dilute sulphuric acid and
potassium carbonate.

H,SO, + K,CO; — K,SO, + CO, + H,0

Calculate the mass of potassium sulphate that can be prepared from 3.45g of potassium
carbonate. [3]

(d) Give electronic structures, including the charges, of the ions prese ssium chloride.

s/06/qp2

Question 35.
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(c) Silver chioride is an insoluble salt.

Outline the preparation of pure, dry silver chloride,

s/08/qp2

o

.

ssasass

eene

seane

seane

ceene

sease

sesaas

e

sesaas

sesaas

e

sesaes

seas

ceea

seea

seea

ceea

seas

.e

..

.e

.

.

.

.

.

.

enas

s

enas

enas

s

enas

ena

e

ana

ana

e

wans

.

..

.

.

..

.

e

ces

e

starting from solid silver nitrate. [4

.

.

.

.

.

.

see

sae

e

e

e

e

cesne

N

T

cesne

seane

..

we

.

.

e

ae

e

. wens
. T
. wens
. wens
. tanes
. wens

srrasanas

cerasenan

srrasanan

srrasanan

cerasenan

Question 36.

L 24
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B10 Fertilisers are used to promote plant growth and increase crop yield.
Three fertilisers are potassium chloride, potassium nitrate and ammonium phosphate.

(a) Potassium nitrate is a soluble salt that can be prepared by reaction between an acid and
an alkali.

(i) Write an equation for the reaction of an acid with an alkali to prepare potassium

chloride.
(1
(ii) Describe the essential experimental details of this preparation of solid potassium
chloride.
‘ é
................................................................. e nene s e s senesssnessnnesennsases [2)

(b) Ammonium phosphate is an ionic com L@ ining the phosphate ion, PO,*.

(i) Write the formula for ammonqu hate.

................................................................................................................. [1]
(i) Calculate the per i@ ass of nitrogen in ammonium phosphate.

% by Mmass = ... (2]

s/10/qp22

Question 37.
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(c) Potassium sulfate is a soluble salt.

Outline the preparation of a pure, dry sample of potassium sulfate, starting from dilute
sulfuric acid.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

..........................................................................................................................................

s/09/qp2

Question 38. q
L/

(c) Ammonium nitrate, NH,NO,, is a soluble salt.
The salt decomposes when heated gently to form s

(i) Ammonium nitrate can be prepared by th
and dilute nitric acid.

Name the experimental technique repare aqueous ammonium nitrate

and briefly describe how solid amimo nitrate is obtained from the aqueous
solution.

(i) Predicpth

s/10/gp21

Question 39.
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B9 (a) Brine is an impure solution of sodium chloride. The main impurity in brine is calcium chloride.
It is removed by reacting the brine with sodium carbonate.

CaCl,(aq) + Na,CO,(aq) — CaCO4(s) + 2NaCl(aq)

(i) State the name for this type of reaction.

(if) Construct an ionic equation for the reaction between calcium ions and carbonate ions to
produce calcium carbonate.

(iii) Suggest how the calcium carbonate is removed from the mixture.

(3]

w/01/qp2 :

ion 40. 0
Q@(,
Q?

¥
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A6 This question is about making salts.

(@) For each salt, suggest the name of the missing reagent and briefly describe how to
obtain the solid product from the reaction mixture.

(i) Salt to be made: lithium chloride.
reagent 1: dilute hydrochloric acid
reagent 2 ..........o...

| could obtain solid lithium chloride BY: ...

(i) Salt to be made: barium sulphate.

reagent 1: agueous potassium sulphate

reagent 2: e q

| could obtain solid barium sulphate by: ..

(iii) Salt to be made: blue copper(Il) sulphate &
reagent 1: dilute sulphuric acid : 0

| could obtain blue copper ate crystals by:

reagent 2 ........ccieiiiiinnneenns

. [6]

(b) Ammonium be made by reacting aqueous ammonia with dilute sulphuric

acid, |
H,(aq) + H,S0,(aq) — (NH,),SO,(aq)

Calculate the mass of ammenium sulphate that can be made from 51 g ammonia.

- [3]

w/04/qp2

Question 41.
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(c) When sulphuric acid is reacted with excess iron powder, iron(II) sulphate and hydrogen are

produced.
Suggest how crystals of iron(II) sulphate could be prepared from this reaction mixture. [2]
w/06/qp2

Question 42. Q
(b) Magnesium chloride is a soluble salt. @

Describe how you can make pure dry cry% agnesium chloride from magnesium

carbonate. C

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

..................................................................................................

o? ................................................................................................. [3]

00

(c) The equat|on e reaction which occurs when magnesium carbonate is heated.
MgCO, — MgO + CO,

State the name given to this type of chemical reaction.

Question 43.
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(c) Barium sulfate is an insoluble salt.
Describe how a pure dry sample of barium sulfate can be prepared from aqueous
barium chloride in a laboratory.

......:E!—n....uu.-u..u [4]

s/12/qp21
L/
Question 44. *\
(e) Copper(II) chloride can be prepared by the rea een copper(II) carbonate and
hydrochloric acid.

(i) Construct the ionic equation for v@@\.

........................................................................................................................

................................... @{Q g

ical details for the preparation of a crystalline sample of

...........................................................................................................
..................................................................................................................................
..................................................................................................................................

w/12/qp22

Question 45.
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B6 A student prepares some crystals of hydrated sodium sulfate by titrating aqueous sodium
hydroxide with sulfuric acid.

(a) Describe how he can obtain pure dry crystals of sodium sulfate using this method.

w/11/qp21

*\
Question 46 \®
&
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B9 Barium is a reactive metal in Group |l of the Periodic Table.
Barium reacts with water in a similar way to sodium. The products of the reaction are aqueous
barium hydroxide and a colourless gas.
(a) (i) Write an equation, including state symbols, for this reaction.
e [3]

(if) Aqueous barium hydroxide is neutralised by hydrochloric acid.
Write the simplest ionic equation for this reaction.

e [1]
(b) Explain why barium metal conducts electricity.

-]
(c) Barium oxide reacts with aluminium.
3Ba0 + 2Al — 3Ba + ALO,

Explain how this equation shows that aluminium is a red ent

1]

(d) Barium sulfate is an insoluble compound.
Describe how a pure dry sample ofbari
nitrate.

ulfate is prepared from aqueous barium

... [4]
[Total:10]

w/11/qp22

Question 47.
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(c) Ammonium nitrate, NH,NO,, and ammonium sulfate, (NH,),SO,, are commonly used in
fertilisers.

(i) Calculate the percentage of nitrogen by mass in ammonium nitrate.

< 3]

(i) Describe how crystals of ammonium sulfate can from aqueous
ammonia.

\
S 79}:::::::::::::

(d) The formula of calcium
Use this formula to d

is Ca,(PO,),.
charge on the phosphate ion.

[Total: 10]

w/12/qp22
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FERTILIZERS /SOIL
Question 48.

B9 The compounds ammonium nitrate and ammonium sulfate are both fertilisers.

(a) Explain why farmers add these fertilisers to soils.

..[1]
(b) Ammonium sulfate can be prepared by adding sulfuric acid to aqueous ammonia.

Construct the equation for this reaction.

(c) Excess acidity in soils can be treated by adding calcium hydroxid 0
(i) Give the formula of the ion present in calcium hydrob%‘w causes it to be

alkaline.

N

(ii) Explain why adding calcium hydroxide ca of nitrogen from fertilisers such
as ammonium nitrate, which have been sly added to the soil.

~[2]

(d) A student titrated 10 queous calcium hydroxide with hydrochloric acid.
»(aq) + 2HCI(aq) = CaCly(aq) + 2H,0(l)

f 0.0100mol/dm?® hydrochloric acid to neutralise 10.0cm?® of

It re
aquﬁg\o;‘:alcu

Calculate the concentration of the calcium hydroxide.

cereereeneee. OV dm?® [3]
w/13/qp22
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Question 49.

(d) Sulfuric acid is one of the acids present in acid rain.

(i) Suggest how sulfuric acid is formed in the atmosphere.

-------------------------------------------------------------------------------------------------------------------------------------------

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

0 [Total: 10]

w/14/qp22

Question 50.
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A4 Many electricity generating power stations burn fossil fuels. The combustion of these fuels
produces waste gases called flue gas.

The flue gas contains nitrogen oxides, sulfur dioxide and carbon dioxide.

Nitrogen oxides and sulfur dioxide contribute towards acid rain and must be removed from
the flue gas before it is allowed to reach the atmosphere.

(a) One of the nitrogen oxides is nitrogen monoxide, NO.
(i) Nitrogen monoxide is formed by the direct reaction between oxygen and nitrogen.

Construct the equation for this reaction.

e [1]
(ii) When cold nitrogen monoxide comes into contact with oxygen it forms nitrogen
dioxide, NO,.
Construct the equation for this reaction. q

(b) Some power stations spray the flue gas with sea removes about 99% of the

nitrogen dioxide and sulfur dioxide.
The gases react with water to form aqueousgagi itrogen dioxide forms nitric acid
and another acid with the formula, HNOQ.

Construct the equation for this reactioo

ses are reacted with moist calcium carbonate. This
n dioxide and sulfur dioxide from the flue gas.

(¢) In other power stations th
removes about 90% o

(i) Sulfur dioxi
Suggest t

P, SR I ..ottt t et e e e e aet e e s eeetesamtetet et et ee e e s st e e an s ennsaeas 1
*g’ [1]

*
(ii) Nitroge Ide reacts with calcium carbonate to form two salts.
Suggest the name and formula of one of these salts.

with calcium carbonate to form solid calcium sulfite, CaSO,.
f the other product of this reaction.

&

name ...............

FOPMIUIE <o rnaaae e e ennnnens |2
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(d) Suggest two advantages of treating flue gas with seawater rather than calcium
carbonate.

. [2]

(e) Carbon dioxide is a greenhouse gas. This is because its covalent bonds can absorb
infra-red radiation.

Draw a ‘dot-and-cross’ diagram to show the bonding in a molecule of carbon dioxide.

Show only the outer shell electrons.
’ é?

~°\
0& (1]

[Total: 9]
s/12/qp22
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A2 Farmers use chemicals to improve crop yield.

Ammonium phosphate, (NH,),PO,, is used as a fertiliser and calcium hydroxide, Ca(OH),, is used

to reduce the acidity of soils.
The relative formula mass of ammonium phosphate is 149.

(a) Calculate the percentage by mass of nitrogen in ammonium phosphate.

PErCeNtage = .....ccooooveereieeieiieeeeeeenn

(b) A farmer adds ammonium phosphate to a field.

He then adds calcium hydroxide to the field because the soil is very acidl
(i) Calcium hydroxide neutralises the acid in the soil. . é

Give the ionic equation for this reaction. *

]

(ii) The calcium hydroxide reduces the effectiv@ the ammonium phosphate fertiliser

because it reduces the nitrogen content.

Explain why adding calcium hydroxide r es the nitrogen content.

s/14/qp22

Question 52.
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B7 Nitrogenous fertilisers are used to increase crop yield. Potassium nitrate, KNO,, and ammonium
sulphate, (NH,),SO,, are two nitrogenous fertilisers.

(@)

(b)

(c)
(d)

s/02/qp2

Which fertiliser, potassium nitrate or ammonium sulphate contains the greater percentage
mass of nitrogen? Explain your answer. [3]

Explain some of the pollution problems that can be caused by the over-use of nitrogenous
fertilisers. [3]

Explain why adding calcium hydroxide to a soil can cause a loss of nitrogen. [2]
A water supply is contaminated with ammonium sulphate.

Describe a chemical test for the sulphate ion in the water. [2]

....-...........»...-.........u....-.,..'..u.-...-'.....A.-.-'...-.......................-........@...».............»u..
R SR RS RS R R R R RS R RS R SRS E R RS EEE R SES R BRI E \é“l‘ll“‘ti.OI‘A"OOI‘I"OI.O“A“
................A.....................................................@ Pihesninasansnsissensnnsssnanss sssasuns

B R Ty . L T T
PEssslsEsEsEREEsIERsERREsERERRERRRRE RS zunou..ucunouuonno.oo|ouooou..-.-uoono.-uuoo-.u:ouoououno-u.u.-

srsssssnsans R T T T

T T T T T

Question 53.
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B11 Coal-burning power stations produce sulphur dioxide and oxides of nitrogen.

These two gases cause acid rain.

(a) Nitric oxide, NO, is made in a power station when nitrogen and oxygen react together.

Write the equation for this reaction.

(1]

(b) Many coal burning power stations are now fitted with a flue gas desulphurisation plant which
removes sulphur dioxide and nitrogen dioxide from the gaseous emissions.

In a flue gas desulphurisation plant, powdered calcium carbonate reacts with sulphur dioxide

as shown.

S0O,(g) + CaCO,4(s) —> CaSO4(s) + CO,(g)

(i) Suggest why the calcium carbonate is powdered.

(1]

(i) Calculate the mass of calcium carbonate needed to react with 8000kg of sulphur

dioxide.

(iii) Nitrogen dioxide also reacts with calcium carbonate. Suggest

srsssarsssssararannn

product of this reaction.

FEssssssssssrsRssERsERaRnans

PEssslsEsEssRsEEEEEEERAn s

s/03/qp2

T

susas

.

.

srssssaassan

srssssaassan

sssssasssssssansnn

aas

aas

Shsssessssssssasannnn

srsaae

srsaae

Pesssnas

% N

fsssssssssassnnansn

srssssasssassnnanss

srssssasssasennanes

.

srsssssssssnnns

sesssssssssnnnn

sssunnas

(3]

e of the solid

(1]

sesiansn

sessssssssasanin

T

srssssssssinean

srsssssssssnnsn

srsssssssssnnnn

sssunnas

sesianss

cassssssssasanin

sessssssssasanin

Question 54.
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(c) A farmer spreads a fertiliser containing ammonium nitrate onto his land. The farmer
then spreads calcium hydroxide on his land to reduce its acidity.

Write an equation for the reaction between ammonium nitrate and calcium hydroxide.
Use this equation to explain why the nitrogen content of the fertiliser will be lowered. [2]

s/05/qp2

Question 55. 0‘

B8 River water contains many substances including mi s, dissolved oxygen, organic material,
nitrates and phosphates. 0
(a) Give one source of phosphates in wate [1]

(b) Excess dissolved phosphates in riv

r cause eutrophication.

Describe the process of eutrophi [3]
(c) (i) Describe a chemi the presence of the nitrate ion. [2]
(ii) Suggest why i ifficult to test for the presence of the nitrate ion in a sample of
river water. (1

L o/ ‘Q’

s/06/qp2

Question 56.
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A6 Sulphur dioxide, SO,, and nitrogen dioxide, NO,, are both atmospheric pollutants formed
during the combustion of coal at a power station.

(a) (i) State another source of sulphur dioxide as an atmospheric pollutant.
--[1]

(ii) State another source of nitrogen dioxide as an atmospheric pollutant.
--[1]
(b) Nitrogen dioxide and sulphur dioxide both cause acid rain. They are removed from the
flue gases released from the power station by reaction with moist calcium carbonate in

a process called flue gas desulphurisation.
Calcium carbonate reacts with sulphur dioxide to make a solid called calcium sulphite

and a gas.
@

(ii) Nitrogen dioxide reacts with calcium carbonate to % lid. Suggest the name

(i) What is the name of this gas?

of this solid.

(iii) Describe one environmental effect of

s/08/qp2
Question 57. Q
(c) A farmer adds ium hydroxide to react with hydrogen ions in acidic soils. He
then a rtil ase the nitrogen content of the soil.

(i) Write an ioni
hydroxide.

quation to show the neutralisation of hydrogen ions by solid calcium

(1]

(i) Suggest why the farmer should use potassium nitrate rather than ammonium
phosphate to increase the nitrogen content of the soil.

s/10/qp22
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Question 58.

(b) Eutrophication occurs in river water polluted by fertilisers.
Describe the principal processes involved in eutrophication.

)
s/09/qp2
Question 59. 0
B10 Emissions from coal fired power stations contain sulphur dioxide,&v q acid rain.
Sulphur dioxide can be removed from the emissions by reactior*malcium carbonate.
(a) Name the raw material used as a source of calcium e. [1]

(b) The sulphur dioxide reacts with the calcium carignate to produce calcium sulphite, CaSO,,
and carbon dioxide.

(i) Write an equation for the reaction @7 calcium carbonate and sulphur dioxide.
(ii) A large coal-fired power station@ces 960 tonnes of sulphur dioxide each year.

Calculate the mass of rbonate needed to react with 960 tonnes of sulphur
dioxide (1tonne =1

(3]

...................................................................................................

w/02/qp2

Question 60.

Page 47



A1 The diagram shows where five water samples, A to E, were taken from a river.

;:;T;: farmland

T © g ®
i =
S —___ tothe

water s Water supply s=a

treatment © for town

The table shows information about the water samples.

sample temperature | °C dissolved oxygen /
A 6 1 5‘
B 5
c 6
D 13 12
E 8

(a) Describe how the temperature of @/er water changes as it flows from the source of

the river to the sea. Q
0 ............................................................................... (1]

(b) Fertiliser enters s it flows past the farmland.

...................................................................................................................................

w/04/qp2
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3 This table shows the soil pH ranges required by different crops for growth.

crop pH range
peanut 50-65
millet 6.0-6.5

sunflower | 6.0-7.5
paprika 70-85
mango 55-6.0

(a) A farmer plants peanut and millet crops. Only the peanut crop grows well.
Predict the pH of the soil.

(c) The farmer adds calcium hydroxide, Ca(OH),, and a \n sulphate, (NH,),SO,. to
the sail.

Explain the purpose of using each compound&

..............................................................................................................................

.......................................................................................................................... [3]
(d) A reaction occurs be hydroxide and ammonium sulphate.
(i) Complete t for this reaction
........................ o, + 2H0
W 2
&
(if) Explain rmer should not have added these two compounds to the soil at
the sam
.............................................................................................................................. [3]

[Total: 8 marks]

w/05/qp2

Question 62.
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(d) Fertilisers are added to the soil to improve crop yields.
A farmer has the choice of two fertilisers, ammonium nitrate, NH,NO,, or diammonium
hydrogen phosphate, (NH,),HPO,.

Show by calculation which of these fertilisers contains the greater percentage of nitrogen by
mass.
You must show your working. [3]

(e) State one major problem caused when the nitrates from fertilisers leach from the soil into
streams and rivers. [1]

w/06/qp2 6:
Question 63. o

(e) Calcium carbonate is used in flu sulfurisation.
Describe this process and ex it is important for the environment.

-[2]

w/09/qp2

Question 64.

Page 50



(b) Ammonia is used to make fertilisers.
Explain why farmers use fertilisers.

- [1]
(c) Many fertilisers are ammonium salts.

Explain why adding calcium hydroxide to the soil can cause the loss of nitrogen from the
ammonium salts added as fertilisers.

-2

(d) Fertilisers such as ammonium nitrate and ammonium phosphate ar@s.
They can get into lakes and cause excessive growth of algae.

(i) Explain how these fertilisers get into lakes. Py

(if) What name is given to the enrichmen with nitrates and phosphates which
the lakes?

leads to the death of plant and mc
Q [Total: 10]

w/11/qp22

uestion 65.
Q ”‘?’

*
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B8 Many fertilisers contain phosphate ions and nitrate ions.

(a) Explain why farmers put fertilisers on the soil.

--[1]
(b) Why should the chemicals in fertilisers be soluble in water?
--[1]
(¢) Ammonium nitrate, NH,NO,, and ammonium sulfate, (NH,),SO,, are commonly used in
fertilisers.
(i) Calculate the percentage of nitrogen by mass in ammonium nitrate.
° g

w/12/qp22 o

Question 66.

Q

(d) Compounds roxide ions can be added to the soil to reduce its acidity.

(i) Eﬁa';fowh

fertilisers

hydroxide ions to the soil can cause the loss of nitrogen from
ning ammonium salts.

e [1]

(ii) Construct an ionic equation for this reaction.

(1]

w/12/qp22

Question 67.
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A4 Water from natural sources, such as lakes and rivers, contains many dissolved substances.

(a) Name two dissolved substances that occur naturally in unpolluted water from lakes and

rivers.
. [1]
(b) Pollution in lakes and rivers can be caused by leaching of fertilisers from farmland.
This can cause eutrophication.
(i) Name two ions present in fertilisers which cause eutrophication.
e [2]
(ii) Describe the essential stages in eutrophication.
.. [4]
[Total: 7]

w/12/qp21
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SALT ANALYSIS
Question 68.

(i) Aqueous ammonia is added slowly to aqueous copper(II) sulfate until the ammonia is in
excess.

Describe what you would observe as the ammonia is added.

(iii) Construct the ionic equation, with state symbols, for the reaction of aqueous copper(II)
sulfate with aqueous sodium hydroxide.

.......................................................................................................... 6[2]
w/14/qp21

Question 69.
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A2 Small pieces of a silver coloured metal, X, were added to concentrated nitric acid. A brown
gas, Z, and a colourless solution containing salt Y were formed.

Analysis of a 0.0914 mol sample of Z showed it contained 1.28g of nitrogen and 2.93g of
oxygen.

The small sample of the colourless solution was diluted with water and then divided into two
portions.

* To one portion, aqueous sodium hydroxide was added drop by drop until it was in
excess. A white precipitate, W, was formed that redissolved in the excess sodium
hydroxide.

* To the other portion, agqueous ammonia was added drop by drop until it was in
excess. A white precipitate, W, was formed that redissolved in the excess ammonia.

(a) (i) Name the white precipitate, W.

. [1]
(ii) Construct the ionic equation, with state symbols, for the for
(b) Name X and Y. *\
(c) (i) Calculate the relative formula mQ@r gas Z.
Q"’Q
(i) Detarmi ecular formula for Z.
.
molecular formula is .......cccceevieeeicieeeieeeeeeeeeene. [2]
[Total: 9]

s/12/qp22
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A6 The flow chart shows some reactions of the compounds of a metal.

metal carbonate A

H,S0,(aq)
colourless gas B blue solution of C
excess NaOH(aq) excess Mg(s)
light blue precipitate D colourless solution of E pink solid F

Identify, by name, each of the substances.

[Total: 6]

s/14/qp21

Question 71.

&

*

Page 56



A6 The flow chart shows the reactions of metal A and some of its compounds.

metal A
HCl(aq)
green solution of B gas C
CL(9)
excess NaOH(aq)
green precipitate D yellow solution of E

excess NaOH(aq)

red-brown precipit

Identify, by name, each of the substances.

[Total: 6]
s/14/qp22

=&

*

Question 72.

(d) A scientist believes a water sample is contaminated by potassium nitrate.
Describe a chemical test to confirm the presence of aqueous nitrate ions.

..........................................................................................................................................
..........................................................................................................................................

[Total: 10]
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Question 73.

(e) Describe how you would confirm the presence of dissolved nitrate ions in the sample.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

................................................................................................. @[4]
® [Total: 11]

s/09/qp2
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A2 Small pieces of copper were added to excess concentrated sulfuric acid and the mixture

heated for 30 minutes. A colourless gas Z was formed. When Z was tested with filter paper
dipped into acidified potassium dichromate(VI), there was a colour change from orange to
green.

The reaction mixture was cooled and then diluted with water. A blue solution, Y, was formed.
Aqueous sodium hydroxide was added drop by drop to the blue solution. Eventually a blue

precipitate, X, was formed. On heating the blue precipitate turned black to form compound V.
Analysis of V showed that it contained 79.9 % copper and 20.1 % oxygen by mass.

(a) Name gas Z.

1]

(b) Name the blue solution Y.

1]

ure, it initially

(c) When aqueous sodium hydroxide was added to the cooled
reacted with excess sulfuric acid.
Write the ionic equation for this reaction. Py

*\
0 [1]

symbols, to show the formation of this blue

(d) (i) Name the blue precipitate X.

(ii) Write an ionic equation, includi

precipitate.
0‘3 g

mula of the black solid V.

(e) Calculate the e

&

*

empirical formula of Vs .....coevveeivveeevncciieveecinnens [2]

[Total: 8]

s/11/gp21
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A6 The diagram shows the inside of a firework rocket.

‘stars’ containing solid
fuel and colour agents

rocket ‘motor’ containing
‘black powder’

e <
stick — éq

L/

N
Q‘nd sulphur.

rate decomposes to form potassium

;“:‘.s —

(a) Black powder is a mixture of charcoal, potassiu
When black powder is ignited. the potassiu
nitrite, KNO,, and oxygen.

.................................................................. (1]
(d) Sodium sulphate is often used i orks to give yellow sparks.
Describe a test for sulphate | give the resuilt.
test ..............
result ............... SRS OO PSSR USURRRUPPPERSPPRRRPURSRRSPRPRRRRNY 24
;4
w/07/qp2 A
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(d) Some types of glass contain lead ions, Pb2*.
Dishwasher powders are highly alkaline.

(i) Which ion is responsible for alkalinity? [1]

(i) When glasses containing lead ions are washed repeatedly in a dishwasher they go
slightly white in colour.

Suggest a chemical explanation for why the glass goes white. Write an equation for the
reaction which occurs. [2]

w/07/qp2

Question 77.
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A2 Iron(IT) sulfate crystals decompose when heated to give three gases U, V and W and an
orange-brown solid T.

+  Gas U was tested with filter paper soaked with acidified potassium dichromate(VI).
The filter paper changed colour from orange to green.

+  Analysis of gas V showed it contained 40.0% sulfur and 60.0% oxygen by mass.

+ When gas W was condensed it formed a colourless liquid that turned anhydrous
copper(II) sulfate from white to blue.

+  Solid T was dissolved in dilute nitric acid. Aqueous ammonia was added drop by
drop and a red-brown precipitate was obtained.

(a) () Whatis the formula for gas U?
- [1]

(ii) Calculate the empirical formula of gas V.

empirical formula& 2]
(iii) Name gas W. : 0

e 1]

(iv) Give the name or the for e metal ion present in solid T.

- 1]

in water to give a green solution X. Aqueous sodium hydroxide
o solution X. A green precipitate, Y, was formed.

(b) Iron(II) sulfate di
was added dro

() ae
= )

(i) Construct the ionic equation, with state symbols, to show the formation of the
precipitate, Y.

e [2]
[Total: 8]

s/12/qp21
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A2 Small pieces of a silver coloured metal, X, were added to concentrated nitric acid. A brown
gas, Z, and a colourless solution containing salt Y were formed.

Analysis of a 0.0914 mol sample of Z showed it contained 1.28g of nitrogen and 2.93g of
oxygen.

The small sample of the colourless solution was diluted with water and then divided into two
portions.

«  To one portion, aqueous sodium hydroxide was added drop by drop until it was in
excess. A white precipitate, W, was formed that redissolved in the excess sodium
hydroxide.

To the other portion, aqueous ammonia was added drop by drop until it was in
excess. A white precipitate, W, was formed that redissolved in the excess ammonia.

(@) (i) Name the white precipitate, W.

- [1]
(i) Construct the ionic equation, with state symbols, for the for
- [2]
(b) Name X and Y.
YIS e e [2]
(c) (i) Calculate the relative formula m
(i) | ecular formula for Z.
*
molecular formula is ........cccoviiiviciciiiiiiiiiiisennieeenes [2]
[Total: 9]
w/12/qp22
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(c) When hydrated sodium sulfate crystals are heated gently, water is given off.
Describe a chemical test for water.
test .o

OBSEIVALION ... e eiane e | D)

w/11/qp21

Question 80.

(if) Nitric acid contains nitrate ions.
Describe a test for nitrate ions. 0

Give the result of a positive test. :

w/12/qp21
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MOLES AND GRAPH
Question 81.

A5 A student titrates 20.0cm?® of a metal hydroxide, M(OH),, of concentration 0.060 mol/ dm?3 with a
strong acid of concentration 0.050 mol/dm3.

It requires 24.0cm? of acid to neutralise the metal hydroxide.

(a) (i) Calculate the number of moles of acid in 24.0 cm? of the acid.

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

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

(iii) Deduce whether the acid used is more likely to

loric acid or sulfuric acid.
Explain your answer.

w/14/qp21

Question 82. 0?
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(c) Sulfuric acid is used to make superphosphate fertilisers. A mixture of the fertiliser and calcium
sulfate is formed. This mixture is used by farmers.

Cay(PO,), + 2H,80, —> Ca(H,PO,), + 2CaSO,

calcium superphosphate
(i) Calculate the percentage by mass of calcium sulfate in the mixture of calcium

superphosphate and calcium sulfate.
(The relative formula mass of calcium superphosphate is 234.)

qg ............... % [2]
(i) Suggest one problem involved in either the transport of é\l re or its use as a

fertiliser. ‘\

[Total: 10]
w/14/qp21
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(b) Magnesium chloride, MgCl1,, is present in seawater at a concentration of 1.26g/dm?.

(i) Write the formulae for the ions present in magnesium chloride.

(i) Calculate the concentration of chloride ions, in mol/dm?®, arising from the magnesium
chloride in seawater.

concentration = .........ccccoiiiieinis e mol/dm?® [1]

(iii) Aqueous silver nitrate is added to a small sample of seawater. 0

Describe what you would observe. q
............................................................................................ é e’ SSOTOUTROON | §

(c) The concentration of sulfate ions in seawater is 1.24 g/dm3
Excess aqueous barium chloride is added to a 50.0cm? e of seawater.

Calculate the mass of barium sulfate precipitated i action.

MASS = vveveereceeecerereeiveeeeneeneenns @ [3]

w/14/qp22

Question 84.
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A4 Sulfuric acid reacts with the alkali sodium hydroxide.
H,SO, + 2NaOH — Na,SO, + 2H,0
(a) Write the ionic equation for this reaction.
-[1]

(b) The graph below shows how the pH changes when aqueous sulfuric acid is added slowly to
45.0cm? of 0.150mol/dm? sodium hydroxide until the acid is in excess.

14
12 iy
10
o §
8
pH
6
4 N
2 s
“%
0 |
10 20 30 40 50

volume of acid added/cm?®
(i) What volume of acid has been added when the pH is 77

L]
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(ii) Use your answer to part (i) to calculate the concentration, in mol/dm?3, of the sulfuric
acid.

concentration = ...........ccocccceiieeiiis e mol/dm?® [3]

ion as the sulfuric
used.

(e) The experiment was repeated using ethanoic acid of the same concen
acid. The same volume and concentration of aqueous sodium hydroxi

(i) The volume of ethanoic acid required to neutralise the a
twice as great compared with the volume of sulfuric ac\

Explain why. *

ium hydroxide was

(ii) Suggest the value of the pH after @@moic acid has been added.
................................................ RSSO s |
(d) Sulfuric acid is one of the acids f@ ent in acid rain.
(i) Suggest how Ith%ormed in the atmosphere.
y:
..[2]
(ii) State one effect of acid rain on human health.
-[1]
[Total: 10]
w/14/qp22
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A5 Aqueous potassium hydroxide, KOH, is added slowly from a burette into a flask containing
25.0cm® of 0.0500mol/dm? dilute sulfuric acid, H2504~ At the same time the pH of the

contents of the flask is measured until all of the agueous potassium hydroxide has been
added.

The graph shows how the pH changes with the addition of the agueous potassium hydroxide.

14

12

10

pH

*9 0 10 20 30 40 50
volume of alkali added in cm3

(a) What is the pH of 0.0500 mol/dm? sulfuric acid?

1]

(b) Canstruct the equation for the reaction between sulfuric acid and potassium hydroxide.

- [1]
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(c) (i) What volume of aqueous potassium hydroxide has been added when the mixture
has a pH of 7?

volume = ..coooovevieieeeeeeeeeene. M3 [1]

(ii) Calculate the concentration, in mol/dm?3, of the aqueous potassium hydroxide.

concentration = ......ccoeevvveeneen

0 mol/dm?® [3]

(d) The experiment is repeated with 25.0cm?® of 0.0500mol/dm acid, CH,COOH,
instead of 25.0cm? of 0.0500 mol/dm? sulfuric acid. ¢
}d be obtained.

Describe and explain any differences in the graph whi

. [2]
[Total: 8]

s/12/qp22
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A3 Salts are often made by the neutralisation of bases.

(a) Aqueous potassium hydroxide, of concentration 0.150mol/dm?, is added to 25.0cm? of
sulfuric acid in a flask.

The graph shows how the pH of the liquid in the flask changes as aqueous potassium
hydroxide is added to it.

14

12

10

IHEE|

4 10 20 30 40 50
volume of potassium hydroxide /cm?

(i) Construct the equation for the complete neutralisation of sulfuric acid by potassium
hydroxide.

-]

(ii) Use the graph to deduce the volume of aqueous potassium hydroxide required to
neutralise 25.0cm? of sulfuric acid.

- [1]
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(iii) Use your answers to (i) and (ii) to calculate the concentration of sulfuric acid.

concentration of sulfuric acid = .........cccceevviiiieiiiinnnnn. mol/dm? [3]
s/13/qp21

Question 87. Q\é !
(¢) Sodium chloride is dissolved in distilled water. Q‘

Excess aqueous silver nitrate is added to this t
is formed.

(i) Construct an ionic equation, incl@din te symbols, for the formation of the white
precipitate.

nd 0.232 g of a white precipitate

................................................................................................................ [2]
(ii) Calculate the mas:r@ chloride present in the solution.

&

*

mass of sodium chloride = ...........ccoooeiviiieeciiiiec e, g [3]

s/13/qp22

Question 88.
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(e) Sodium hydroxide is an alkali.

Give the formula of the ion present in sodium hydroxide which causes it to be alkaline.

(f) A student titrated a metal hydroxide with 0.200 mol/dm® hydrochloric acid.
It required 12.5cm? of hydrochloric acid to neutralise 25.0cm® of 0.0500 mol/dm?3 metal
hydroxide solution.

(i) Calculate the amount, in moles, of hydrochloric acid used.

(ii) Calculate the amount, in moles, of metal hydroxide pres

0 ........................................... mol [1]
(iii) Construct an equation for this réaction.
Use the letter M to represent | in the metal hydroxide solution.

Q""‘Q

(1]
(9) Name'g‘n e which can be used to treat excess acidity in soils.
*
.................................................................................................................................... [1]
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A5 Aqueous potassium hydroxide, KOH, is added slowly from a burette into a flask containing
25.0cm’ of 0.0500mol/dm? dilute sulfuric acid, H,SO,. At the same time the pH of the

contents of the flask is measured until all of the aqueous potassium hydroxide has been
added.

The graph shows how the pH changes with the addition of the aqueous potassium hydroxide.

14

12 =

10

pH

11

1T

e I

*® 0 10 20 30 40 50
volume of alkali added in cm?

(@) What is the pH of 0.0500 mol/dm? sulfuric acid?

- [1]

(b) Construct the equation for the reaction between sulfuric acid and potassium hydroxide.

-
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(¢) (i) What volume of aqueous potassium hydroxide has been added when the mixture
has a pH of 77

VOIUME = ..o €M [1]

(i) Calculate the concentration, in mol/dm?, of the aqueous potassium hydroxide.

concentration = ...................

(d) The experiment is repeated with 25.0cm3 of 0.0500m
instead of 25.0cm? of 0.0500 mol/dm? sulfuric acid.

Describe and explain any differences in the graph Id be obtained.

e 2]

[Total: 8]
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