GROUP 1l AND Vil — PRACTICE

1 (b) The hydroxides and nitrates of Group Il elements undergo thermal decomposition.
(i) Write a balanced equation, including state symbols, for the decomposition of
barium nitrate.

(i) The decomposition temperatures of the hydroxides of some Group Il elements
are given in the table below:

Hydroxides Decomposition Temperature / °C
Ca(OH), 129
Sr(OH), 560
Ba(OH). 832

The following equation shows the decomposition of a Group Il hydroxide.
Ba(OH)z (s) 2 BaO (s) + H20 (I)

By using your knowledge and understanding of the thermal stability of Group Il
hitrates, explain the trend shown by the data given in the table above.

[3]

2 (d) Explain each of the following observations. Write balanced equations where
appropriate.

(i) MgCO; undergoes thermal decomposition at a much lower temperature
(353 °C) than BaCQ; does (1430 °C).

(i) Mg and Ca metal react differently with water and give different pH values.
[6]

3 Explain the underlying chemistry for the following observations.

(i) Barium oxide in water produces a solution which reacts with dilute

hydrochloric acid to give a solution with a pH of about 7.

(i) Formation of oxides of Group Il metals from their respectively carbonates

becomes increasingly endothermic down the group. (4]

4 X, Y and Z are Group Il metals. They formed iodates (V) compounds as shown
X(103)2, Y(103)2, Z(103)2. Upon heating, each of these iodates (V) compounds
decomposes to yield a metal oxide, a purple gas and a colourless gas that
rekindles a glowing splint.

(i) Draw a dot-and-cross diagram of X(103).. [1]

(ii)  Write a balanced equation for the decomposition of X(103)s. [1]
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(iii)

(iv)

The three graphs below show the change in mass when 2.00g of each
iodates (V) compounds from Group II elements (Ca, Sr and Ba) are
heated separately at a temperature of T°C.

mass/g mass/g mass/g
X(103)2 Y(103)2 Z(10
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With the aid of the information from the graphs, state the identity of the
X(103)2, Y(103)2 and Z(103); . [1]
Arrange the three iodates (V) compound in order of increasing thermal
stability and explain the trend as fully as you can.

[3]

(a) Solid magnesium amide, Mg(NH2), decomposes when heated to form a high
melting point solid, MgsN», and ammonia gas as the only products.

(c)

(i)
(i)

(iii)

Construct a balanced equation for the decomposition of Mg(NH:)-. [1]

The variation in thermal stability of Group II amides parallels that of
Group II carbonates. Explain qualitatively whether magnesium amide, is
more or less thermally stable than barium amide. [2]

Magnesium produces nitride, MgsNo, in addition to its oxide when burnt in
air.

A 1.00 g sample of the powder obtained from the burning of magnesium
in air was boiled with water. The ammonia that was evolved neutralised
12.0 cm?® of 0.50 mol dm™ hydrochloric acid.

Calculate the percentage of magnesium nitride in the 1.00 g sample. [2]

Agqueous silver nitrate, followed by an excess of aqueous ammonia,
can be used to identify halide ions in aqueous solution.

(i) State and explain the observations when aqueous silver nitrate is
added to aqueous sodium chloride, followed by an excess of
aqueous ammonia.

(i) A precipitate is formed when sodium iodide is added to the

resulting mixture in part (c)(i). Identify the precipitate and explain
the observation. [4]
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Potassium chloride and potassium bromide are white solids which dissolve in

water to form colourless solutions.

To distinguish the above compounds, often silver nitrate solution is used, leading

to the formation of white silver chloride and cream silver bromide precipitates.

Suggest an alternative chemical test to distinguish the two compounds. State
clearly what will be observed for both compounds and write balanced equations

for any reactions that occur. [4]

(d)(i) When sodium thiosulphate is reacted separately with bromine and iodine,
different products are formed. Using the following data, and data from the Data
Booklet, describe and explain the difference.

S405° + 2e = 2S,0:” E® = +0.09V
4S80, + 4H" + Be = S,057 + 2H,0 E° = +0.51V
SO + 4H + 26 = SO, + 2H,0 E° = +0.17V

[3]

(ii) Describe and explain why the trend of boiling points of hydrogen halides differs
from the trend of thermal stability of hydrogen halides down Group VII.
[3]
Chlorine forms many compounds with different oxidation states. With the aid of
balanced equations, explain how different chlorine-containing products are
obtained when chlorine reacts with sodium hydroxide under different conditions.

[3]

(a) Describe the reactions that occur when chlorine is passed into agqueous sodium
hydroxide at room temperature and the mixture is then heated.

Write equations for the reactions involved. [3]
(b)  When chlorine is bubbled through a solution of iodine in hot aqueous sodium
hydroxide, the two halogens react in the Cl, : |, ratio of 7 : 1, forming a white
precipitate A and a solution of sodium chloride. A has the following composition by
mass:
Na, 16.9%; I, 46.7%; H, 1.1%; 0, 35.3%
(i) Calculate the empirical formula of A.

(ii) Construct a balanced equation for the above reaction.

(iif)  State the oxidation number of iodine in A.

[4]
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