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ACIDS, BASES AND ALKALIS 2

Hydrogen chloride is a compound.

(i) Draw a diagram to show how the electrons are arranged in a molecule of hydrogen
chloride.

Show only the outer electrons.

show hydrogen electrons as »
show chlorine electrons as  x

[2]

(ii) State the name of the type of bonding present in hydrogen chloride.

(ili) Hydrogen chloride dissolves in water to form an acidic solution (hydrochloric acid).
Describe how you would use litmus paper to show that this solution is acidic.

(iv) Which one of the following values is most likely to represent the pH of a dilute
solution of hydrochloric acid?

Put a ring around the correct answer.

pH 2 pH7 pH10 pH14 [1]

Sulfamic acid, SO,NH,, is a weak acid used to remove limescale from kettles.

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

(1]
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ACIDS, BASES AND ALKALIS 3

(b) The pH of an agueous 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]

3 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.

]

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

(i) name the gas,
.[1]
(i) give the formula of the salt.
-[1]
4 Sulfuric acid is a strong acid. Ethanoic acid is a weak acid.

(a) What do you understand by the terms strong acid and weak acid?

- [1]

(b) Compare and explain the difference in the electrical conductivity between a strong and
a weak acid.

- [1]

5 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.

—[1]

Write the equation for the reaction of magnesium with ethanoic acid, CH,COOH.
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ACIDS, BASES AND ALKALIS 4

6 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,O = CH;NH, + OH
(a) Explain why methylamine behaves as a base in this reaction.
7 Hydrogen iodide reacts with water to form a strong acid, hydriodic acid, HI(aq).

(1 What is meant by the term strong acid?

8 Choose from the following solutions to answer the questions below.
CuSO,(aq) KCi(aq) K,Cr,0,(aq) Kl(aq)
KMnO,(aq) MgSO,(aq) NH,(aq) ZnS0O,(aq)
Each solution can be used once, more than once, or not at all.
Write the formula for a solution which
(a) is alkaline,

L[]

9  Choose from the following gases to answer the questions below.
ammonia
argon
carbon monoxide
chlorine
hydrogen
nitrogen
nitrogen dioxide
oxygen

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

Name a gas which
dissolves in water to make an alkaline solution,

1]
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10 The table shows the concentration of different ions found in a sample of aqueous industrial
waste.
ion concentration
in mol/dm?3
Ca?+ 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.

(a) Write the formula of one salt that could be obtained from the sample.

11 Hydrogen iodide dissolves in water to form hydroiodic acid, HI(aq).
Hydroiodic acid is a strong acid.

(i) Write an equation to show the dissociation of hydroiodic acid.

(if) Hydroiodic acid reacts with calcium.

Write the equation for this reaction.

(iilf) Hydroiodic acid reacts with sodium carbonate.

Write the ionic equation for this reaction.
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12 A student adds aqueous sodium hydroxide from a burette into 25.0 cm?® 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.

...................................................................................................................................... [1]
(c) Sulphuric acid is a strong acid.
(i) What is meant by the term acid?
(i) What is the difference between a strong acid and a weak acid?
............................................................................................................................... [3]
(d) Dilute sulphuric acid reacts with magnesium to give hydrogen.
Give the ionic equation for this reaction.
...................................................................................................................................... [1]
13 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]
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ACIDS, BASES AND ALKALIS 7

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

name pH of a 0.5 mol/dm? solution
sodium dihydrogen
4.5 ) ] )
phosphate increasing acid strength
ethanoic acid 3.8
sulphuric acid 1.0

(i) Explain why sulphuric acid behaves as a sfrong acid but ethanoic acid behaves as
a weak acid.

(ii) Describe an experiment, other than measuring pH, that you could carry out to show
that sulphuric acid is a strong acid but ethanoic acid is a weak acid.

State what measurements you would make and what results you would expect. [5]

Mubashir Sulehri I 0322 4307040
0/ As [ A level CHEMISTRY



ACIDS, BASES AND ALKALIS 8

14 Sulfuric acid is a strong acid.

(@) (I) Whatis meant by the term strong acid?

1]

(if) Describe how you could measure the pH of dilute sulfuric acid.

1]
(b) Many plants cannot grow in soils which are too acidic.

Describe and explain how soils which are too acidic can be treated to reduce the acidity.

2]

(c) The graph shows the effect of soil pH on the rate of uptake of potassium ions by plant roots.

rate of uptake
of potassium
ions

soil pH

Describe how the rate of uptake of potassium ions varies with soil pH.

-[1]
[Total: 5]
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ACIDS, BASES AND ALKALIS 9

15 sylfamic acid has the structure shown.

............................................................................................................................................... [1]
(b) Sulfamic acid is a weak acid.
(? What is meant by the term acid?
....................................................................................................................................... [1]
(i) What is the difference between a weak acid and a strong acid?
....................................................................................................................................... [2]
(¢) What mass of sulfamic acid is required to make 250cm? of a 0.150 mol/dm? solution?
1 g [3]
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ACIDS, BASES AND ALKALIS 1

(d) In a titration, 0.00250 moles of NaOH is exactly neutralised by 0.150 mol/dm? sulfamic acid.
One mole of sodium hydroxide reacts with one mole of sulfamic acid.

Calculate the volume, in cm?, of sulfamic acid needed in this titration.

VOIUME .o cm? [1]
(e) One mole of agueous sulfamic acid can produce one mole of hydrogen ions.

Construct the equation to show the reaction between sulfamic acid and magnesium.

[Total: 10]
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