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SECTION - ACID DEFINITION - EASY

Ql 5070/21/0/N/21/Q8(c) Acid Definition - Easy

(c) Angelic acid is a weak acid.

(i) Define the term acid.
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SECTION - STRONG AND WEAK ACIDS - HARD

Q2 5070/22/M/)/21/Q6(d)(ii) Strong and Weak Acids - Hard

(ii) Nitric acid is a strong acid.
Nitrous acid is a weak acid.

Describe the difference between a weak acid and a strong acid.

..................................................................................................................................... [2]
Q3 5070/21/M/)/25/Q6(d)(ii) Strong and Weak Acids - Hard
(ii) HCIi(aq) is a strong acid and HOCI(aq) is a weak acid.
Describe the difference between a strong acid and a weak acid.
..................................................................................................................................... 2]
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SECTION - STRONG ACID AND PH - EASY

Q4 5070/21/0/N/22/Q6 C

(c) Nitric acid, HNO,, is a strong acid.

(i) State the meaning of the term strong in strong acid.

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

(ii) Suggest a pH value for a concentrated solution of a strong acid.

(ili) Complete the ionic equation for the reaction of an acid with an alkali.

O Level Chemistry - Acids, Bases & Salts Theory | ChemBridge

Strong Acid and pH - Easy

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

[1]

(1]
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SECTION - PH METER - EASY

Q5 5070/21/M/)/24/Q3(d) pH Meter - Easy

(d) One way to measure the pH of aqueous ammonium nitrite is to use a pH meter.

Describe one other way to measure the pH of aqueous ammonium nitrite.

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

Mrat=i. M1
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SECTION - PH SCALE AND PH METER - EASY

Q6 5070/22/M/)/24/Q3(d) pH Scale and pH Meter - Easy

(d) A sample of aqueous hydrogen peroxide has a pH of 5.5.

(i) State which ion is responsible for this pH value.

..................................................................................................................................... [1]
(ii) A pH meter is used to measure the pH of an aqueous solution.
Describe one other way to measure the pH of an aqueous solution.
[2]
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SECTION - INDICATOR COLOUR CHANGE - EASY

Q7 5070/22/M/}/22/Q2(e)(ii) Indicator Colour Change - Easy

(ii)) A small sample of selenium(IV) oxide is dissolved in water.
Two drops of universal indicator are added to this aqueous solution.
Predict the colour of the universal indicator in this solution.
Explain your answer.

colour

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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SECTION - INDICATORS, ALKALIS AND STRONG ACIDS - HARD

Q8 5070/22/0/N/23/Q7 Indicators, Alkalis and Strong Acids - Hard

(b) (i) State the colour of methyl orange in alkaline solution.

(ii) Write the formula of the ion present in aqueous solutions of alkalis.
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SECTION - INDICATORS, ALKALIS AND STRONG ACIDS - HARD

Q8 (continued) 5070/22/0/N/23/Q7 Indicators, Alkalis and Strong Acids - Hard

(d) Hydrochloric acid is a strong acid.

Define the term strong in the phrase strong acid.
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SECTION - BASE, ALKALI AND PH - EASY

Q9 5070/22/0/N/21/Q1(d)-(e)

1 Choose from the following chlorides to answer the questions.

aluminium chloride
ammonium chloride
cobalt(IT) chloride
hydrogen chloride
iron(I1I) chloride
potassium chloride
silver chloride
sodium chloride

Each chloride may be used once, more than once or not at all.

State which chloride:

Base, Alkali and pH - Easy

(d) reacts with sodium hydroxide when warmed to produce a gas which turns damp red litmus

paper blue

(e) when added to water can form an aqueous solution with a pH of 1.

O Level Chemistry - Acids, Bases & Salts Theory | ChemBridge

- 1

IMMatal- R1

Page 9



SECTION - ACID + METAL - EASY

Q10 5070/21/0/N/25/Q5(d)(i) Acid + Metal - Easy

1 IR W0 WU W W (R i R W Qo S i
(d) Nickel reacts slowly with dilute hydrochloric acid to form aqueous nickel(II) ions and hydrogen.

(i) Construct the ionic equation for this reaction.

Include state symbols in your answer.

2]
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SECTION - ACID DEFINITION, WEAK ACID AND METAL - HARD

Q11

(ii)

(iii)

5070/21/0/N/24/Q7(a)(ii)-(iii) Acid Definition, Weak Acid and Metal - Hard

Propanoic acid is a weak acid.

CH,CH,COOH + H,0 = CH,CH,CO0~ + H,O"
Explain how this equation shows that:
* CH4CH,COOH is an acid by referring to proton transfer

. CHSCH2000H is a weak acid.

2]
Propanoic acid reacts with magnesium.
Name the two products of this reaction.
TE, o A e B
e R S S N D S Y S N e TR RV S S S e S S A S R S AT
[2]
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SECTION - ACID + METAL OXIDE - EASY

Q12 5070/22/M/J/23/Q1(c)-(d) Acid + Metal Oxide - Easy

1 Choose from the following oxides to answer the questions.

co
Co,
CaO
CuO
Fe,O,

H,0
SO,
Sio,
ZnO

Each oxide may be used once, more than once or not at all.

State which oxide:

(c) reacts with warm dilute hydrochloric acid to give a blue coloured solution

(d) is amphoteric
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SECTION - ACID + CARBONATE AND HYDROXIDE - EASY

Q13 5070/22/M/J/25/Q4(e)(iii)-(iv) Acid + Carbonate and Hydroxide - Easy

(iii) Solid sodium carbonate is added to dilute propanoic acid.

Predict an observation for this reaction.

R T T

..................................................................................................................................... [1]
(iv) Aqueous sodium hydroxide is added to dilute butanoic acid.
State the names of the products of this reaction.
..................................................................................................................................... [1]
MTrtal- 131
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SECTION - ACID + METAL CARBONATE - HARD

Q14

5070/22/M/)/18/Q8 d-i Acid + Metal Carbonate - Hard

(d) Calcium carbonate reacts with dilute nitric acid to form three compounds, X, Y and Z.

(i)

(i)

« Xisasalt
* Y is a colourless gas.
+ Zis a colourless liquid.

Name Y and describe a test for this gas.
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SECTION - ACID + AMMONIA AND TITRATION - EASY

Q15 5070/21/0/N/23/Q6(c) Acid + Ammonia and Titration - Easy

(c) Aqueous ammonia is an alkali.
Aqueous ammonia reacts with dilute nitric acid to form a salt.

(i) Name this salt.

(ii) Name the experimental technique used to make a solution of this salt from dilute
nitric acid and aqueous ammonia.
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SECTION - ACID + AMMONIA - HARD

Q16 5070/21/0/N/24/Q5(e) Acid + Ammonia - Hard

1 IR R W W WO W EE R R REon e e o am
(e) Describe how to prepare crystals of ammonium chloride by reacting aqueous ammonia with
dilute hydrochloric acid.

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

[Total: 14]
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SECTION - ACID + AMMONIA - EASY

Q17 5070/21/M/J/22/Q9(b)(i) Acid + Ammonia - Easy

(b) Ammonia is used to make the soluble salt ammonium nitrate, NH,NO,,.

(i) Name the acid that reacts with ammonia to make ammonium nitrate.

(1]
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SECTION - PREPARATION OF SOLUBLE SALTS - EASY

Q18 5070/21/M/)/21/Q8(d) Preparation of Soluble Salts - Easy

(d) Silver nitrate is a white crystalline soluble salt.

Name a suitable combination of an acid and an insoluble base which is used to prepare silver
nitrate.
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SECTION - PRECIPITATION METHOD - EASY

Q19 5070/22/M/J/21/Q4(d)(i) Precipitation Method - Easy

(d) Zinc carbonate is insoluble in water.

(i) Zinc carbonate can be prepared by reacting aqueous zinc bromide with COf‘(aq) ions
in a precipitation reaction.

Name a suitable aqueous solution that can provide COf'(aq} ions.

(1
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SECTION - SOLUBLE AND INSOLUBLE SALTS - HARD

Q20 5070/22/M/)/21/Q8(d)-(e) Soluble and Insoluble Salts - Hard

(d) Lead(ll) ethanoate is a white crystalline soluble salt.

Name a suitable combination of an acid and an insoluble base which is used to prepare
lead(II) ethanoate.

e o | S

(e) Aqueous lead(ll) ethanoate reacts with aqueous sodium iodide.
A yellow precipitate of lead(ll) iodide, Pbl,, is formed.

Construct the ionic equation, with state symbols, for this reaction.
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SECTION - PREPARATION OF SALTS: ALL METHODS - HARD

Q21 5070/21/M/)/23/Q3 Preparation of Salts: All Methods - Hard

3 This question is about the preparation of salts.
(a) Zinc chloride is a soluble salt.
It is prepared by the reaction of an insoluble base with a dilute acid.
The equation for this reaction is shown.

ZnO(s) + 2HCI(aq) —> ZnCl(aq) + H,O()

(ii) State why it is important to use an excess of zinc oxide in this preparation.

(iii) Suggest how the excess zinc oxide is removed from the reaction mixture to leave only
aqueous zinc chloride.

..................................................................................................................................... [1]
(b) Barium sulfate is an insoluble salt.
It is prepared using a precipitation reaction.
Name two aqueous solutions that react together to give a barium sulfate precipitate.
................................................................... OOl ss s iscinsanaseinsinicesss dacisissiicispdicessiaisasissicices L}
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SECTION - PREPARATION OF SALTS: ALL METHODS - HARD

Q21 (continued) 5070/21/M/)/23/Q3 Preparation of Salts: All Methods - Hard

(c) Sodium nitrate is a soluble salt.
It is prepared by the reaction of an acid and an alkali.

(i) Name the acid and the alkali used.

BB iR ST
A T R B SRR
[1]
(ii) Name the experimental technique used to make neutral aqueous sodium nitrate.
[1]
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SECTION - PREPARATION OF SALTS: ALL METHODS - HARD

Q22 5070/22/M/)/23/Q3 Preparation of Salts: All Methods - Hard

3  This question is about the preparation of salts.
(a) Zinc nitrate is a soluble salt.
It is prepared by the reaction of an insoluble carbonate with a dilute acid.
The equation for this reaction is shown.

ZnCO,4(s) + 2HNO4(aq) — Zn(NO,),(aq) + H,O() + CO,(g)

(ii) Once the reaction has finished the mixture is filtered.

State why the mixture is filtered.

- 1]

(iii) Describe how to make pure, dry zinc nitrate crystals from an aqueous solution of
zinc nitrate.

..................................................................................................................................... [3]
(b) Lead chloride is an insoluble salt.
It is prepared using a precipitation reaction.
Name two aqueous solutions that react together to give a precipitate of lead chloride.
................................................................... BN 555 055000000000 0000 ienassaniisinisinipinininininisininisissaini. |KII
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SECTION - PREPARATION OF SALTS: ALL METHODS - HARD

Q22 (continued) 5070/22/M/)/23/Q3 Preparation of Salts: All Methods - Hard

(c) Ammonium sulfate is a soluble salt.
It is prepared by the reaction of an alkali and an acid.
Name the alkali and the acid used.

Alkali e

(1]
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SECTION - TITRATION METHOD - HARD

Q23 5070/22/M/})/22/Q10(b) Titration Method - Hard

(b) Nitric acid is used to make the soluble salt potassium nitrate, KNO,.

(i) Name the alkali that reacts with dilute nitric acid to make potassium nitrate.

(ii) Describe the experimental procedure used to make colourless aqueous potassium
nitrate from the alkali and dilute nitric acid.

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

............................................................................................................................................
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SECTION - EXCESS METHOD - HARD

Q24 5070/22/0/N/24/Q5(f) Excess Method - Hard

(f) Describe how to prepare pure, dry crystals of zinc chloride after reacting excess zinc with
dilute hydrochloric acid.

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

[TAtal: 171
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SECTION - SALT REACTIONS AND PRECIPITATION - HARD

Q25 5070/21/M/J/22/Q1(a)-(d) Salt Reactions and Precipitation - Hard

1 Choose fromn the following compounds to answer the questions.

NH,C1

BasO,

KI
K,S0,
Mg(NO,),
NaOCOCH,

Na,CO,

Na,PO,

ZnSO,

Each compound may be used once, more than once or not at all.

State which compound:

(a) reacts with dilute nitric acid to form a gas that turns limewater milky

............................................................................................................................................... [1]
(b) reacts with warm agueous sodium hydroxide to form a gas that turns damp red litmus paper
blue
............................................................................................................................................. [1]
(c) reacts with dilute hydrochloric acid to give a gas that decolourises acidified potassium
manganate(VII)
............................................................................................................................................. [1]
(d) is prepared using a precipitation reaction
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1]
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SECTION - SALT SOLUBILITY AND GAS IDENTIFICATION - HARD

Q26 5070/21/M/J/25/Q1(a)-(c) Salt Solubility and Gas Identification - Hard

1 Choose from the following salts to answer the questions.
aluminium chloride
barium sulfate
calcium chloride
copper(ll) sulfate
magnesium chloride
potassium iodide
potassium manganate(V1I)
silver nitrate
sodium bromide
sodium sulfite

Each salt can be used once, more than once or not at all.

State which salt:

(a) is prepared using a precipitation reaction

(c) reacts with warm aqueous sodium hydroxide and aluminium foil to give a gas that turns damp
red litmus paper blue
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SECTION - IDENTIFICATION OF GASES - EASY

Q27 5070/21/0/N/21/Q2(d) Identification of Gases - Easy

(d) Describe the test for oxygen.

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

Q28 5070/22/0/N/25/Q3(b) Identification of Gases - Easy
L d

(b) Describe a chemical test for hydrogen.

R R R T T e T L L L L R LR LT

...................................................................................................................................................
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SECTION - FLAME TEST - EASY

Q29 5070/21/M/)/23/Q2(c) Flame Test - Easy

(c) A sample of sodium chloride is tested using a flame test.

State the colour of the flame seen in this test.

Madi=l. O1

O Level Chemistry - Acids, Bases & Salts Theory | ChemBridge Page 30



SECTION - FLAME TEST AND PRECIPITATION - EASY

Q30 5070/22/M/J/25/Q1(a)-(b) Flame Test and Precipitation - Easy

1 Choose from the following salts to answer the questions.

aluminium sulfate
barium chloride
copper(ll) nitrate
copper(ll) sulfate
magnesium chloride
potassium iodide
potassium manganate(VII)
silver chloride
sodium bromide
Each salt can be used once, more than once or not at all.

State which salt:

(a) is prepared using a precipitation reaction
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SECTION - FLAME TEST - HARD

Q31 5070/21/0/N/24/Q1(a)(i)-(ii)

Flame Test - Hard

1 (a) Fig. 1.1 shows the electronic configurations of five atoms, D, E, F, G and H.
D E F G H
Fig. 1.1

Answer the questions about these electronic configurations.

Each electronic configuration may be used once, more than once or not at all.
State which electronic configuration, D, E, F, G or H, represents:

(i) an atom of an element in Group VI of the Periodic Table
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SECTION - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q32 5070/42/M/)/21/Q2 Identification of Cations and Anions (Paper 4) - Hard

2 (a) Asolution contains two different cations and one anion.
Complete the table.

Name any gases formed and describe the tests used to identify these gases.

test observations conclusions

Add aqueous sodium a pale green precipitate
hydroxide to the solution forms
in a boiling tube.

(i) To the same boiling a green precipitate

tube, continue adding | dissolves to form a green cation 1S ..ccooveeviieeeninn
aqueous sodium solution

hydroxide until in

excess. a white precipitate remains | cation 2is .......cccccceeeeennnnn

Keep the contents of
the boiling tube for

| test (ii). | _ | []
(i)

............................................. [4]

O Level Chemistry - Acids, Bases & Salts Theory | ChemBridge Page 33



SECTION - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q32 (continued) 5070/42/M/})/21/Q2

Identification of Cations and Anions (Paper 4) - Hard

(b) Ammonium sulfite, (NH,),SO,, is a water-soluble compound.
Aqueous ammonium sulfite is slowly oxidised by oxygen in air.
This means aqueous ammonium sulfite will also contain some sulfate ions, 8042"

Describe a series of tests, and the observations, to show the presence of ammonium ions,
sulfite ions and sulfate ions in this solution.

It must be clear in your answer which ion is identified by each test.

B R T

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

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

[Total: 12]
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SECTION - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q33

O Level Chemistry - Acids, Bases & Salts Theory | ChemBridge

2

5070/42/M/)/22/Q2(a)

(a) A solution contains one cation and two different anions.

The table shows the tests a student does on this solution.

Complete the table.

Name any gases formed.

Identification of Cations and Anions (Paper 4) - Hard

test

observations

conclusions

(i)

To 1cm depth of
the solution in a

test-tube, add a

small volume of

aqueous sodium
hydroxide.

Then add more
aqueous sodium
hydroxide until it is
in excess.

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

R EEIIIEEIIFIEEIEEEEEI R EEEEEE

The cation might be Al3*,

The cation could also be

(4]

(i)

(iii)

To 1cm depth of the
solution in a boiling
tube, add a small
volume of aqueous
ammonia.

Then add more
agueous ammonia
until it is in excess.

To 1cm depth of
the solution in a
test-tube add nitric
acid and warm until
no further change is
seen.

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

A gas is evolved that
decolourises acidified
potassium manganate(VII)
solution.

The cation is AI3*,

2

The gas is

[2]

(iv)

To the solution from
(iii) add aqueous
silver nitrate.

A yellow precipitate forms.

(1]
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SECTION - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q34 5070/41/M/)/23/Q3(a) Identification of Cations and Anions (Paper 4) - Hard

3 Astudent investigates solution W and copper(Il) carbonate.
(a) The tests the student does on W are shown in Table 3.1.

Some of the observations for these tests are also shown.

Table 3.1
tests on solution W observations
1 | Add aqueous sodium hydroxide to W. solution remains colourless
2 | Add dilute nitric acid, then add aqueous barium nitrate to W. white precipitate
3 | Add dilute hydrochloric acid, then add aqueous silver nitrate to W. white precipitate
4 | Flame test on W. no colour is observed

(i) The student correctly concludes that ammonia is formed in test 1.

Describe what else the student must have done to reach this conclusion.

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

..................................................................................................................................... [3]
(ii) State why the student cannot identify the anion in W from the observation in test 3.

..................................................................................................................................... (1]
(iii) State how the tests and observations show that W does not contain sodium ions.

..................................................................................................................................... [1]
(iv) Identify the cation and anion in W.

i T e 2]
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SECTION - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q35 5070/42/0/N/24/Q3 Identification of Cations and Anions (Paper 4) - Hard

3  Astudent investigates solution P and solution Q.
(a) Solution P is colourless and contains sodium ions.
(i) Describe how to do a flame test on solution P to confirm the identity of this cation.

....................................................................................................................................... [3]
(ii) Solution P contains an anion composed of nitrogen and oxygen.
Describe a test to identify the anion in solution P.
tast; e e s e e e e s e s
OB SOINEIORIS - oo mnensies s s s s S o o S i S S Sl S S S S e
IS ORANION. o s e e s
[6]
(b) The tests the student does on solution Q are shown in Table 3.1.
Some of the observations for these tests are also shown.
Table 3.1
tests on solution Q observations
Add drops of agqueous ammonia to solution Q green precipitate
1 until a change is seen.
Then add excess aqueous ammonia. insoluble in excess
Add drops of aqueous sodium hydroxide to green precipitate
2 solution Q until a change is seen.
Then add excess aqueous sodium hydroxide. soluble in excess, giving a green solution
3 | Add aqueous silver nitrate to solution Q. white precipitate
Add dilute nitric acid to solution Q.
4
Then add aqueous barium nitrate.
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SECTION - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q35 (continued)

5070/42/0/N/24/Q3 Identification of Cations and Anions (Paper 4) - Hard

(i)

(il

(iii)

(iv)

(v)

Identify the cation in solution Q using the observations from tests 1 and 2.

Test 3 is incomplete.

Describe what else must be done in test 3 to ensure that the white precipitate observed
leads to a valid conclusion about the anion in solution Q.

..................................................................................................................................... (1]
The student completes test 3 correctly. The observation remains the same.

Identify an anion in solution Q.
..................................................................................................................................... (1]
The ion identified in (iii) is the only anion in solution Q.

Describe the expected observation from test 4.
..................................................................................................................................... (1]
Solution Q is acidic.

Describe the observation when solution Q is added to sodium carbonate.
...................................................................................................................................... (1]

[Total: 14]
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SECTION - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q36 5070/41/0/N/25/Q3 Identification of Cations and Anions (Paper 4) - Hard

3 Astudent does a series of tests using aqueous solution Q and aqueous solution R.
(a) Solution Q is acidic. Solution Q contains one cation and one anion.
The tests the student does on Q are shown in Table 3.1.

Some of the observations for these tests are also shown.

Table 3.1
test number test observations
1 add five drops of universal indicator colour change
2 add a piece of magnesium ribbon magnesium ribbon disappears
3 add dilute nitric ‘acid fgllowed by white precipitate
aqueous silver nitrate

(i) Describe the expected colour change in test 1.
(ii) Agasis produced in test 2.

Predict one other observation made by the student in test 2.

.M

(iii) Predict the identity of the gas produced in test 2.

(iv) Describe a test to confirm the identity of this gas.

Include the result of a positive test.

[1]

FESHIL oo rm s e T e T T T e T A S R R R e e

(v) Identify the cation and the anion in Q.

O Level Chemistry - Acids, Bases & Salts Theory | ChemBridge
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SECTION - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q36 (continued) 5070/41/0/N/25/Q3 Identification of Cations and Anions (Paper 4) - Hard
(b) The tests the student does on R are shown in Table 3.2.

Some of the observations for these tests are also shown.

Table 3.2
test number test observations
4 flame test blue-green flame
add aqueous ammonia drop by light blue precipitate
5 drop until a change is seen
add excess aqueous ammonia blue precipitate dissolves

(i) Describe how the student does a flame test.

(ii) Describe one additional observation expected in test 5 based on the observations in
tests 4 and 5.

..................................................................................................................................... [1]
(iii) Describe one additional test to confirm the identity of the cation in R.

Include the result of a positive test.

BEET ovnvonmemar rrm e B S TS P ey T e T e TS TR T Y R T TR ST TR R AR A R T S TR

I I o B i e S T e e s s

3]

(iv) Identify the cation in R.

IR s mmsosuis o e e S S B SRS R R S L S S T T RS [1]

[Total: 14]
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MARKING SCHEME - ACID DEFINITION - EASY

Q1 5070/21/0/N/21/Q8(c) Official MS
8(c)(i) (solution which) contains hydrogen ions / hydrogen ion donor 1
8(c)(ii) | (acid which) is incompletely ionised / (acid which) is not completely dissociated 1
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MARKING SCHEME - STRONG AND WEAK ACIDS - HARD

Q2 5070/22/M/)/21/Q6(d)(ii) Official MS

6(d)(ii) strong acid completely dissociates / completely ionises (1) 2

weak acid incompletely dissociates / incompletely ionises / partially dissociates / partially ionises (1)
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MARKING SCHEME - STRONG AND WEAK ACIDS - HARD

Q3 5070/21/M/)/25/Q6(d)(ii) Official MS
6(d)(ii) | strong acid completely dissociates to give hydrogen ions (1) 2
weak acid only partially dissociates to give hydrogen ions (1)
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MARKING SCHEME - STRONG ACID AND PH - EASY

Q4 5070/21/0/N/22/Q6 C Official MS
B(c)(i) | dissociates completely (in solution) /ionises completely (in solution) 1
B(c)(ii) | any value from 0 to 2 (inclusive of these values) 1
B(c)(iii) | OH- 1
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MARKING SCHEME - PH METER - EASY

Q5 5070/21/M/)/24/Q3(d) Official MS

3(d) universal indicator (paper) (1) 2

match colour with a pH colour chart (1)

O Level Chemistry - Acids, Bases & Salts Theory Marking Scheme | ChemBridge Page 45



MARKING SCHEME - PH SCALE AND PH METER - EASY

Q6 5070/22/M/)/24/Q3(d) Official MS
3(d)(i) H* 1
3(d)(ii) | universal indicator (paper or solution) (1) 2

match colour with pH colour chart (1)
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MARKING SCHEME - INDICATOR COLOUR CHANGE - EASY

Q7 5070/22/M/})/22/Q2(e)(ii) Official MS

2(e)(ii) red / orange / yellow / yellow-green 1
because
non-metal oxides (are acidic)
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MARKING SCHEME - INDICATORS, ALKALIS AND STRONG ACIDS - HARD

(=

5070/22/0/N/23/Q7(a)-(d)

Official MS j

7(b)(i) | yellow 1
7(b)(ii) OH 1
7(d) | (acid which is) completely dissociated / completely ionised (in aqueous solution) 1
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MARKING SCHEME - BASE, ALKALI AND PH - EASY

Q9 5070/22/0/N/21/Q1(d)-(e) Official MS

1(d) ammonium chloride 1

1(e) hydrogen chloride 1

Question Answer Marks
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MARKING SCHEME - ACID + METAL - EASY

Qlo0 5070/21/0/N/25/Q5(d)(i) Official MS
5(d)(i) | Ni(s) + 2H*(aq) - Ni*(aq) + Hz(g) 2
correct balancing (1)
correct state symbols dependent on correct formulae (1)
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MARKING SCHEME - ACID DEFINITION, WEAK ACID AND METAL - HARD

Ql1 5070/21/0/N/24/Q7(a)(ii)-(iii) Official MS
7(a)(ii) proton is transferred from the acid to water (1) 2
the reaction does not go to completion / the acid is not fully dissociated / the acid is not fully ionised (1)
7(a)(iii) | magnesium propanoate (1) 2
hvdroaen (1)
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MARKING SCHEME - ACID + METAL OXIDE - EASY

[ Q12

5070/22/M/)/23/Q1(c)-(d)

Official MS j

1(c) CuO (1) 1
1(d) Zn0 (1) 1
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MARKING SCHEME - ACID + CARBONATE AND HYDROXIDE - EASY

Q13 5070/22/M/})/25/Q4(e)(iii)-(iv) Official MS
4(e)(iii) | bubbles/fizzing / effervescence / forms a colourless solution 1
4(e)(iv) | sodium butanoate and water 1

Question Answer Marks

O Level Chemistry - Acids, Bases & Salts Theory Marking Scheme | ChemBridge Page 54



MARKING SCHEME - ACID + METAL CARBONATE - HARD

Q14 5070/22/M/)/18/Q8 d-i Official MS
Question Answer Marks
B(d)(i) carbon dioxide (1) 2
limewater tumns milky (1)
8(d)(ii) | water (1) 2
copper(ll) sulfate goes from white to blue / cobalt chloride goes from blue to pink (1)
B(d)(iii) CaCO; + 2HNO:; — Ca(NO:): + CO; + H:0 (1) 1
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MARKING SCHEME - ACID + AMMONIA AND TITRATION - EASY

Q15 5070/21/0/N/23/Q6(c) Official MS
6(c)(i) | ammonium nitrate 1
6(c)(ii) | titration 1

Question Answer Marks
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MARKING SCHEME - ACID + AMMONIA - HARD

Q16 5070/21/0/N/24/Q5(e) Official MS
5(e) Any three from: 3
titrate (aqueous ammonia with hydrochloric acid) (1)
repeat titration without indicator (1)
evaporate filtrate to crystallisation point/heat until saturated solution formed (1)
leave / cool and filter or leave / cool and dry (1)
Question Answer Marks
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MARKING SCHEME - ACID + AMMONIA - EASY

[ Q17

5070/21/M/}/22/Q9(b)(i)

Official MS j

9(b)(i)

nitric acid

O Level Chemistry - Acids, Bases & Salts Theory Marking Scheme | ChemBridge

Page 58



MARKING SCHEME - PREPARATION OF SOLUBLE SALTS - EASY

Q18 5070/21/M/)/21/Q8(d) Official MS
8(d) silver oxide / silver hydroxide 1
AND
nitric acid
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MARKING SCHEME - PRECIPITATION METHOD - EASY

Q19 5070/22/M/)/21/Q4(d)(i) Official MS
4(d)(i) sodium carbonate / potassium carbonate / ammonium carbonate 1
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MARKING SCHEME - SOLUBLE AND INSOLUBLE SALTS - HARD

Q20 5070/22/M/)/21/Q8(d)-(e) Official MS
| 8(d) I ethanoic acid and lead(I1) oxide or lead(II) hydroxide l 1 |
8(e) Pb2*(aq) + 2I(aq) — Pbly(s) 2

correct formulae for reactants and products and balanced (1)

state symbols dependent on correct formulae (1)
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MARKING SCHEME - PREPARATION OF SALTS: ALL METHODS - HARD

[ Q21

5070/21/M/)/23/Q3

Official MS j

3(a)(ii) so all the acid is used up (1) 1
3(a)(iii) | filtration (1) 1

3(b) barium nitrate or barium chloride AND any soluble sulfate (1) 1
3(c)(i) nitric acid and sodium hydroxide (1) 1
3(c)(ii) | titration (1) 1
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MARKING SCHEME - PREPARATION OF SALTS: ALL METHODS - HARD

Q22 5070/22/M/)/23/Q3 Official MS
3(a)(ii) to remove the excess zinc carbonate (1) 1
3(a)(iii) | heat to make a saturated solution / heat to crystallisation point (1) 3

allow mixture to cool and filter (1)
wash and dry crystals or solid with paper towel (1)
3(b) lead nitrate AND any soluble chloride (1) 1
3(c) (aqueous) ammonia and (dilute) sulfuric acid (1) 1
Question Answer Marks
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MARKING SCHEME - TITRATION METHOD - HARD

Q23 5070/22/M/})/22/Q10(b) Official MS
10(b)(i) | potassium hydroxide 1
10(b)(ii) | idea of titrating acid and alkali together using an indicator to find the end-point (1) 2

repeat the procedure using the same volumes but without the indicator (1)
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MARKING SCHEME - EXCESS METHOD - HARD

Q24 5070/22/0/N/24/Q5(f) Official MS
5(f) M1 filter (off excess zinc from agqueous zinc chloride) (1) 3
M2 evaporate (filtrate) to crystallisation point / heat until saturated solution formed (1)
M3 cool or leave (saturated solution), (filter) and dry (crystals) with filter paper (1)
Question Answer Marks
O Level Chemistry - Acids, Bases & Salts Theory Marking Scheme | ChemBridge Page 66



MARKING SCHEME - SALT REACTIONS AND PRECIPITATION - HARD

Q25 5070/21/M/)/22/Q1(a)-(d) Official MS
\
1(a) NazCOs 1
1(b) NHsCl 1
1(c) K2S03 1
1(d) BaSO. 1
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MARKING SCHEME - SALT SOLUBILITY AND GAS IDENTIFICATION - HARD

Q26 5070/21/M/})/25/Q1(a)-(c) Official MS
1(a) barium sulfate 1
1(b) copper(Il) sulfate 1
1(c) silver nitrate 1
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MARKING SCHEME - IDENTIFICATION OF GASES - EASY

Q27 5070/21/0/N/21/Q2(d) Official MS

2(d) glowing splint (1) 2

relights (1)
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MARKING SCHEME - IDENTIFICATION OF GASES - EASY

Q28 5070/22/0/N/25/Q3(b) Official MS

3(b) ‘pops’ with a lighted splint 1
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MARKING SCHEME - FLAME TEST - EASY

[ Q29

Official MS j

5070/21/M/)/23/Q2(c)
2(c) yellow/orange (1) 1
Question Answer Marks
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MARKING SCHEME - FLAME TEST AND PRECIPITATION - EASY

Q30 5070/22/M/}/25/Q1(a)-(b) Official MS
1(a) silver chloride 1
1(b) sodium bromide 1
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MARKING SCHEME - FLAME TEST - HARD

[ Q31 5070/21/0/N/24/Q1(a)(i)-(ii) Official MS j
1(a)(i) G 1
1(a)(ii) |H 1
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MARKING SCHEME - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q32

5070/42/M/)/21/Q2

Official MS

2(a)(i)

cr¥ (1)
Ca? (1)

2(a)(ii)

M1 add aluminium (1)

M2 warm (1)

M3 ammonia (1)

M4 gas turns damp red litmus blue (1)

2(b)

(sulfite)
M1 add acid and warm (1)
M2 sulfur dioxide turns acidified potassium manganate(VII) colourless (1)

(sulfate)
M3 add aqueous barium nitrate and dilute nitric acid (1)
M4 White precipitate (1)

(ammonium)
M5 add aqueous sodium hydroxide and warm (1)
M6 ammonia gas turns damp red litmus blue (1)

Question

Answer

Marks
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MARKING SCHEME - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q33 5070/42/M/})/22/Q2(a) Official MS

2(a)(i) M1 white precipitate (1) 4
M2 dissolves/soluble (1)
M3 colourless solution (1)
M4 Zn?* (1)

2(a)(ii) M1 white precipitate (1) 2
M2 insoluble (in excess) (1)

2(a)(iii) | M1 sulfur dioxide / SO2 (1) 2
M2 sulfite / SO5%-(1)

2(a)(iv) | iodide/I- 1
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MARKING SCHEME - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q34 5070/41/M/})/23/Q3(a) Official MS
3(a)(i) M1 warm 3
M2 test gas with (damp red) litmus paper
M3 paper turns blue
3(a)(ii) hydrochloric acid contains chloride / CF ions 1
3(a)(iii) | sodium ions would give a yellow flame 1
3(a)(iv) | M1 ammonium /NH.* 1
M2 sulfate / SO4* 1
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MARKING SCHEME - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q35 5070/42/0/N/24/Q3 Official MS
3(a)(i) M1 dip wire/ splint into solution/P 3
M2 put in blue / roaring / non-luminous flame (of Bunsen burner)
M3 observe colour (of flame) produced / (flame turns) yellow
3(a)(ii) | M1 add (aqueous) sodium hydroxide 6
M2 add aluminium
M3 warm/ heat
M4 (gas turns damp red) litmus paper turns blue
M5 ammonia
M6 nitrate / NO3~
3(b)()) | chromium(Iil) / Cr3* 1
3(b)(ii) | add dilute nitric acid 1
3(b)(iii) | chloride/Cl ‘ 1
3(b)(iv) | no (observable) change/no precipitate ‘ 1
|
3(b)(v) | effervescence/fizzing/bubbling 1
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MARKING SCHEME - IDENTIFICATION OF CATIONS AND ANIONS (PAPER 4) - HARD

Q36 5070/41/0/N/25/Q3 Official MS
3(a)(i) | (from green to) yellow/orange/red 1
3(a)(ii) | effervescence 1
3(a)(iii) | hydrogen / Hz 1
3(a)(iv) | M1 lighted splint 2
M2 pop sound

3(a)(v) | M1 hydrogen/H* 2
M2 chloride / CI-

3(b)(i) | M1 dip a wire / splint into R/ put R into spray bottle 2
M2 put/spray in blue / roaring / nen-luminous / open air-hole (Bunsen) flame

3(b)(ii) | dark(er) blue solution 1

3(b)(iii) | M1 add sodium hydroxide (solution) 3
M2 (light) blue precipitate
M3 insoluble in excess (sodium hydroxide solution)

3(b)(iv) | Copper(ll)/Cu®* 1
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