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5 Some of the ionic compounds of Group 2 elements undergo thermal decomposition.

Unlt TeSt iﬁ%gﬁ Thermal decomposition of solid anhydrous magnesium ethanedioate, MgC,0,, occurs above
A-Level Chemistry - Unit 27 Group 2 650°C. The products are magnesium oxide and a mixture of two different gases, one of which
gives a white precipitate with saturated calcium hydroxide solution.

35 marks - 35 minutes

(a) Complete the equation for the thermal decomposition of MgC,0O,,.

‘Score 55 1 Vocabulary /10 2 Questions /25 Total / 35‘ MgC,0, — 1]
Part 1 - Vocabulary il (10 marks). Spelling must be exact in Sections A and C. A, C H5rHF5 584 (b) Suggest which of Mngo4 or CaC204 undergoes thermal decomposition at a lower
IEH o temperature. Explain your answer.

Section A - Chinese to English #%¥%

Write the English word.

............................................................................................................................................. 2]
L R 1
(c) The ethanedioate ion is oxidised by acidified KMnO,.
2. RV I
H 5C,0,2" + 2MnO,~ + 16H* - 10CO,, + 2Mn2* + 8H,0
L B An experiment is performed to find the solubility of MgC,0, in water.
- SRR [ .0cm?® sample of saturated aqueous Mg requires 27.05cm?® of 0. moldm™
S L A 40.0cm3 sample of saturated MgC,0, 27.05¢m3 of 0.00200 mol dm-3
acidified KMnO, to oxidise all the 02042‘ ions.
5o R 4
Calculate the solubility, in moldm=3, of MgC,0, in water. Show your working.
6. ARERALHES [1]
7. g ]
8 ATETE 1]
Section B - English to Chinese ¥&i¥H
Write the Chinese meaning.
9. solubility product 1 SOIUBIIItY = e moldm=3 [3]
10. repeat unit [Total: 6]

Part 2 - Ezam questions i (25 marks, 3 questions) begins on the next page. Answer in the spaces
provided. 55— F5 N R ILITFiG
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4  Separate samples of 0.01 mol of magnesium nitrate and 0.01 mol of strontium nitrate are heated

until completely decomposed to the metal oxide, nitrogen dioxide and oxygen.

(a) State which of these two Group 2 nitrates requires the higher temperature before it begins to
decompose. Explain your answer.

(b) After decomposition is complete the 0.01mol sample of magnesium oxide is taken and
increasing amounts of water are added to it, with stirring, until no solid remains.

This procedure is repeated with the 0.01 mol sample of strontium oxide.
Identify the sample to which most water must be added to cause all the solid to dissolve.

Explain your answer by reference to the solubilities of the products formed when water is
added to the oxides. You should refer to relevant energy terms in your answer.

(c) The nitrogen dioxide given off by the decomposition of 0.0100mol of strontium nitrate is
dissolved in water. The oxidising agent H,0,(aq) is then added to give 150.0cm?® of a solution
in which nitric acid, HNO,, is the only nitrogen-containing product.

(i) Calculate the concentration, in moldm=, of HNO, in the 150.0 cm?® of solution.

concentration = .........cccoviieieeniinnn. moldm= [1]
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(if) The HNO, presentin 25.0 cm?® of this solution is neutralised using 0.125 moldm= NaOH(aq).

Calculate the minimum volume, in cm®, of NaOH(aq) needed. Give your answer to three
significant figures.

[Total: 7]
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(a) State and explain the trend observed in the thermal stability of the Group 2 nitrates.

(b) (i) Lead(Il) nitrate, Pb(NO,),, decomposes on heating in a similar manner to the Group 2
nitrates.

Write an equation for the decomposition of lead(II) nitrate.

(ii) Suggest how the ease of decomposition of Pb(NO,), would compare to that of Ba(NO,),.
Explain your answer. You may find it useful to refer to the Data Booklet.

(c) (i) Barium ethanedioate, BaC,0,, decomposes on heating to produce barium oxide and a
mixture of two different gases.

Construct an equation for the decomposition of barium ethanedioate.
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(i) An impure sample of BaC,0,, of mass 0.500g, is added to 50.0cm?® of 0.0200 moldm- Workimg space HHUm rodgh work here fsonot mariked,
acidified MnO,(aq), an excess. A redox reaction takes place and all the BaC,O, reacts.

The resulting solution, containing unreacted acidified MnO,, is titrated with 0.0500 moldm=
Fe?(aq).

The end-point is reached when 30.40 cm?® of 0.0500 moldm™ Fe?*(aq) has been added.
C,0,7 = 2CO, + 2e"
MnO,~ + 8H" + 5e- = Mn?" + 4H,0
Fe** = Fe* + e
Calculate the percentage by mass of BaC,O, in the 0.500g impure sample. Show your

working.
[M,;: BaC,O,, 225.3]

percentage by mass of BaC,0, = ........cccccovvevvcrnennn. [4]

(d) Barium hydroxide, Ba(OH),, is completely dissociated in aqueous solution.

Calculate the pH of 0.120 moldm= Ba(OH),(aq) at 298K.

[Total: 12]




