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Group 2, the alkaline earth metals

5 questions - 21 marks

Answer all questions. The marks available are shown against each part. Every question is taken unaltered from a past paper;
the source is noted beneath it. In Section A, choose the best answer and write its letter in the box.

Section A - Multiple choice

4 questions - 4 marks

1. What is the correct observation when barium metal is added to an excess of water? 1 mark
[1 mark]

A Forms a colourless solution only
B Forms a colourless solution and effervesces

C Forms a white precipitate only

o] [o] [o] [o]

D Forms a white precipitate and effervesces

Answer

— AQA 7405/3 Chemistry - June 2019 - Paper 3, Question 15

2. Barium metal is added to a large excess of water. 1 mark

Which observation is correct and complete?
[1 mark]

A a colourless solution
B a colourless solution with effervescence

C a dense white precipitate

o] [of o] [of

D a dense white precipitate with effervescence

Answer

— AQA 7405/3 Chemistry - June 2023 - Paper 3, Question 21
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Group 2, the alkaline earth metals

3. What is the most suitable reagent for detecting the presence of carbonate ions in the 1 mark
presence of an excess of sulfate ions?
[1 mark]
A dilute NaOH(aq) [=]
B dilute H,SO4(aq) [=]
C BaCly(aq) [=]
D NaCl(aq) [=]
Answer
— AQA 7405/3 Chemistry - June 2019 - Paper 3, Question 19
4. An aqueous solution of a salt gives a white precipitate when mixed with 1 mark
aqueous silver nitrate and when mixed with dilute sulfuric acid.
Which could be the formula of the salt?
[1 mark]
A BaCl [=]
B (NH,),SO, [=]
C KCl [=]
D Sr(NO;), [=]
Answer
— AQA 7405/3 Chemistry - June 2019 - Paper 3, Question 16
Section B - Structured questions
1 question - 17 marks
5. This question is about metals and their compounds. 17 marks
|I| State why the atomic radius of calcium is greater than the atomic radius of
magnesium.
[1 mark]
|z| Magnesium reacts with steam.
Give an equation, including state symbols, for this reaction.
[1 mark]
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Group 2, the alkaline earth metals

E Similar-sized pieces of barium and magnesium are added to separate
100 cm?® samples of dilute sulfuric acid. In each case the sulfuric acid is in excess.

The barium reacts quickly at first. After a few minutes the reaction stops, even though
there is still some unreacted barium in the flask.

The magnesium reacts more slowly than the barium, but the reaction continues until
all the magnesium has reacted.

Explain why
¢ the barium initially reacts more quickly than the magnesium

¢ the barium reaction stops before all the barium has reacted.
[3 marks]

E A metal nitrate X(NO3)2 completely decomposes when heated.
2X(NO3)2(s) — 2XO(s) + 4NO2(g) + 0O2(g)

A 0.832 g sample of X(NO3): decomposes on heating to produce a total of
348 cm?® of gas at 298 K and 100 kPa

Deduce the identity of metal X.

The ideal gas constant, R = 8.31 J K™' mol™
[6 marks]
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Group 2, the alkaline earth metals
Identity of metal X
Sodium reacts with aluminium and hydrogen to form solid NaAlH.
Give an equation for this reaction.

Suggest why NaAlHs has a high melting point.

[3 marks]
Equation
Suggestion
IEI Give the equation for the reaction between HzPO4 and an excess of NaOH
[1 mark]
Lithium is an important metal used in cells to power mobile phones.
In a lithium cell, a lithium cobalt oxide electrode and a lithium electrode are used.
Give the equation for the reaction that occurs at the positive electrode.
[1 mark]
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Group 2, the alkaline earth metals

Commercial electrochemical cells can be rechargeable or non-rechargeable.

State why lithium cells can be recharged.
[1 mark]

— AQA 7405/1 Chemistry - June 2024 - Paper 1, Question 9
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