A
Galena is an ore of lead. Deposits of galena often contain all of the minerals listed in the table below.

	 mineral
	formula

	galena
	PbS

	calcite
	CaCO3

	fluorite
	CaF2

	zinc blende
	ZnS


(a)
Give the chemical names of galena and fluorite.

Galena ……….………………………………………………………

fluorite ……….………………………………………………………

2 marks
(b)
Lead is obtained from galena in two stages.

(i)
First the galena is roasted in air. Lead oxide (PbO) and sulphur dioxide are formed as shown in the equation below.
Write in the numbers to balance the equation.

………… PbS + ………… O2  …………PbO + ………… SO2

1 mark
(ii)
The lead oxide is then heated with carbon in a furnace.
Write a balanced symbol equation for the reaction.

………………………………………………………………

1 mark
(iii)
What is the function of the carbon in this reaction?

………………………………………………………………

………………………………………………………………

1 mark
(c)
Lead can also be obtained from lead oxide by heating it in hydrogen.


The balanced symbol equation for this reaction is:

PbO + H2  Pb + H2O

(i)
112 g of lead oxide, treated in this way, reacted with 1g of hydrogen to give 104g of lead. What mass of water was formed in the reaction?

………………………………………………………………

………………………………………………………………

1 mark

(ii)
On heating strongly in air, lead gives lead oxide.
What is the maximum amount of lead oxide you could get from 26 g of lead?

………………………………………………………………

………………………………………………………………

1 mark

Maximum 7 marks
B
The diagram shows a blast furnace. The balanced equations for three of the reactions which occur in the blast furnace are shown. The lines indicate the approximate heights at which the reactions occur.
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(a)
In the reaction Fe2O3  + 3CO    2Fe  + 3CO2:

(i)
which substance is being reduced?

.......................................................................................

1 mark

(ii)
which substance is the reducing agent?

.......................................................................................

1 mark
(b)
Explain why the reaction CO2  +  C    2CO  can be described as both a reduction and an oxidation.

................................................................................................

................................................................................................

................................................................................................
........................................................................................ 2 marks
Maximum 4 marks

C
An experiment was set up as shown in the drawing. After several minutes white smoke of ammonium chloride, NH4Cl, appeared as shown.

[image: image2.wmf]cork
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solution


	solution
	gas given off
	relative molecular mass

	ammonia
	ammonia
	17

	hydrochloric acid
	hydrogen chloride
	36.5


 (a)
Write a balanced equation for the reaction which produced the white smoke.

................................................................................................

1 mark

 (b)
(i)
Explain why the smoke formed after several minutes, rather than immediately.

.......................................................................................

.......................................................................................

1 mark

 (ii)
Explain why the smoke formed nearer to the hydrochloric acid end of the tube than to the ammonia end.

.......................................................................................

.......................................................................................

.......................................................................................

.......................................................................................

2 marks

 (c)
The formula of the gas ethylamine is C2H5NH2. Its relative molecular mass is 45. If the experiment were repeated using ethylamine solution instead of ammonia solution, white smoke of ethylamine hydrochloride, C2H5NH3Cl, would form.

Draw a cross (X) on the drawing to show where the smoke would form and explain your answer.

................................................................................................

................................................................................................

................................................................................................

2 marks

Maximum 6 marks

D
The apparatus shown below was set up.  The 100 cm3 of clean, dry air was passed backwards and forwards across the hot copper powder.  The volume of air left in the syringe, when the apparatus had cooled back to room temperature, was 79 cm3.
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(a)
(i)
Why did the volume of air decrease?

................................................................................................

1 mark
(ii)
Why did the volume of air not decrease below 79 cm3?

................................................................................................

1 mark
(b)
(i)
The surface of the copper was seen to be black at the end of the experiment.  What is the chemical formula of the black solid which is formed?

................................................................................................

1 mark
(ii)
What type of reaction takes place in this experiment?

................................................................................................

1 mark
(iii)
 Write a balanced equation for the formation of the black solid.

................................................................................................

1 mark

Maximum 5 marks

E
The diagram shows a geological section of a rock sequence.


The letters show sites where rocks are found.
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 (a)
Some of the events which caused this rock sequence are listed below in alphabetical order.

1.
Limestone deposited.

2.
Mudstone deposited.

3.
Rocks folded and eroded.

4.
Sandstone deposited.

5.
Volcano eroded to form sediment.

6.
Volcano formed.


Suggest the order in which the events took place.  Write the appropriate number in each box, starting on the left with the earliest.
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1 mark
(b)
The photographs show thin sections of two igneous rocks.  They are of equal magnification.  One rock is from site A, and the other is from site B[image: image11.png]




How do you know that rock 1 is more likely to be found at site A than at site B?

.........................................................................................................

.........................................................................................................

1 mark

(c)
Limestone is mainly calcium carbonate.  When limestone is heated strongly it forms calcium oxide and carbon dioxide.

(i)
Write a balanced equation for this reaction.

................................................................................................

1 mark
(ii)
Sand grains may be found in limestone.  Sand is mainly silica, SiO2.
A new mineral can be formed by the reaction of calcium carbonate with silica.  This is calcium silicate, CaSiO3.


Write a balanced equation for this reaction.

................................................................................................

1 mark
(iii)
A different rock is formed when new minerals such as calcium silicate form within limestone.  To which group of rocks does this new rock belong?

................................................................................................

1 mark

(iv)
From which site, C, D, E or F, would a specimen of limestone containing calcium silicate crystals be obtained?

..............................

1 mark

Maximum 6 marks

F
The metal chromium can be extracted industrially by three different chemical methods. The equations for these chemical reactions are shown below.

Cr2O3 + 2AI          2Cr + AI2O3

2Cr2O3 + 3Si         4Cr + 3SiO2

2Cr2O3 + 3C         4Cr + 3CO2
(a)
What name is given to the extraction of a metal from its oxide in this type of chemical reaction?

.........................................................................................................

1 mark
(b)
Use the equations to compare the reactivity of chromium with the reactivities of aluminium, silicon and carbon. Tick one box in each column in the table.
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1 mark
(c)
In theory, the order of reactivity of aluminium, silicon and carbon can be obtained by heating each of the elements with the oxides of the other two. This suggests that it is possible to determine the order of reactivity by doing no more than three experiments.


State the two reactants you would heat together in each of the three experiments, and explain how you could use the results to determine the order of reactivity.

.........................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................

............................................................................................... 2marks Maximum 4 marks
G
(a)
A pupil heated 1.24 g of copper carbonate strongly. The chemical reaction which took place is represented by the equation:

CuCO3(s)  CuO(s) + CO2(g)


After the solid which remained had cooled, he weighed it.
He found that its mass was 0.80 g.

(i)
Why did the pupil find a decrease in mass in this experiment?

................................................................................................

................................................................................................

1 mark
(ii)
He then heated the 0.80 g of solid again. When he weighed it after cooling, its mass was still 0.80 g. Explain why it had not changed in mass this time.

................................................................................................

................................................................................................

1 mark
(b)
(i)
In another experiment, he burnt magnesium ribbon in air. He found that the mass of the powder formed was greater than the original mass of the ribbon. Explain this.

................................................................................................

................................................................................................

1 mark
(ii)
Write the balanced equation for the reaction which takes place when magnesium burns in oxygen.

................................................................................................

1 mark

Maximum 4 marks

-

