A LEVEL CHEMISTRY
TOPIC 14 - REACTIONS OF PERIOD 3 ELEMENTS AND THEIR OXIDES
TEST
Answer all questions

Max 50 marks

Mark ... /50 ... % Grade .........
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1. (a) Write an equation for the reaction that occurs when magnesium is heated in steam.
Describe what you would observe when this reaction occurs.
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(b)  Write an equation for the reaction that occurs when sodium is heated in oxygen.
Describe what you would observe when this reaction occurs.
EQUALION .o aaaaaaa e
ODSEIVALIONS ...ttt
........................................................................................................................ -

(Total 6 marks)

2. Some melting points of Period 3 oxides are given in this table.

Na.O SiO; SO, SO

Melting point / K 1548 1883 200 290

(a) Explain, in terms of structure and bonding, why sodium oxide has a high melting point.

)

(b) Explain, in terms of structure and bonding, why sulfur trioxide has a higher melting point
than sulfur dioxide.
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Some Period 3 oxides have basic properties.

State the type of bonding in these basic oxides.
Explain why this type of bonding causes these oxides to have basic properties.
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Sulfur dioxide reacts with water to form a weakly acidic solution.
(i) lons are formed when sulfur dioxide reacts with water.
Write an equation for this reaction.
(1)
(i)  With reference to your equation from part (d)(i), suggest why sulfur dioxide forms a
weakly acidic solution.
(1)
Suggest why silicon dioxide is described as an acidic oxide even though it is insoluble in
water.
(1)

(Total 10 marks)



3. (a)

(b)
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The melting points of some of the oxides formed by Period 3 elements are given in a
random order below.

Oxide A B Cc D E

T./°C 2852 —73 1610 1275 300

(i)  Using the letters A to E, give two oxides which have simple molecular structures.
Explain your answer.
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(i)  Give a simple chemical test which could be used to show which of the oxides in the
table is sodium oxide. State the observation you would make.
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(6)
The base calcium oxide can be used to remove sulfur dioxide from flue-gases produced
when fossil fuels are burnt in coal-fired power stations. Calcium oxide is produced when
calcium carbonate, is decomposed by heat.
(i)  Write an equation for the action of heat on calcium carbonate.
(i) Identify the product formed when sulfur dioxide reacts with calcium oxide.
(i)  Despite the additional cost, operators of power stations are encouraged to remove
the sulfur dioxide from flue-gases. Explain why this may not be environmentally
beneficial.
(4

(Total 10 marks)
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Consider the following oxides.

Na.O, MgO, AlLO., SiO, P.O., SO.

Identify one of the oxides from the above which

(i)  canform a solution with apH lessthan 3 .........ccccciiiiiii
(i)  can form a solution with a pH greater than 12 ...............cccccovviviveveeenen.
(2
Write an equation for the reaction between
(i MgO and HNO,
(i)  SIO, and NaOH
(i) Na.O and H.PO.
(3
Explain, in terms of their type of structure and bonding, why P.O,, can be vaporised by
gentle heat but SiO. cannot.
(4)

(Total 9 marks)

State and explain the trend in electronegativities across Period 3 from sodium to sulfur.
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(€)

Explain why the oxides of the Period 3 elements sodium and phosphorus have different
melting points. In your answer you should discuss the structure of and bonding in these
oxides, and the link between electronegativity and the type of bonding.

A chemical company has a waste tank of volume 25 000 dm:. The tank is full of
phosphoric acid (H,PO.) solution formed by adding some unwanted phosphorus(V) oxide
to water in the tank.

A 25.0 cm: sample of this solution required 21.2 cm: of 0.500 mol dm-= sodium hydroxide
solution for complete reaction.

Calculate the mass, in kg, of phosphorus(V) oxide that must have been added to the
water in the waste tank.

(6)



(5)
(Total 15 marks)
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