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(a)

(b)

Fizzy water can be found naturally.

The water is fizzy because it contains dissolved carbon dioxide gas.
The carbon dioxide comes from the decomposition of rocks that contain
carbonate compounds.

One compound found in rocks is magnesium carbonate.

Ali investigates the decomposition of magnesium carbonate by heating a small
amount in a testtube. This is the equation for the reaction.

MgCOs(s) —  MgO(s) + CO,(g)

Ali weighs the test tube before and after heating.
The mass of the test tube after heating is less.
Ali says that this means the law of conservation of mass is not correct.
Explain why Ali is wrong.
[2]

Calculate the atom economy for the production of carbon dioxide in this reaction.

mass of atoms in desired product x 100 %
total mass of atoms in reactants

Use the formula: atom economy =

Give your answer to 1 decimal place.

Atom economy = ........cccceeeeennn. %

[4]



(c) In theory, 42.0g of MgCO, loses 22.0g of carbon dioxide when it completely
decomposes.

Ali heats 4.2g of MgCO,.

(i) Calculate the mass of carbon dioxide lost when 4.2g of MgCO, completely
decomposes.

(ii) InAli’'s experiment, the mass of carbon dioxide lost is 1.8g.

Calculate the percentage yield of carbon dioxide in Ali’s experiment.

Percentage yield =....................... % [1]
(d) Magnesium oxide, MgQ, is an ionic compound.

Draw a ‘dot and cross’ diagram for the ions in magnesium oxide.

Show the outer electron shells only.

[2]
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