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1. Before electronic flash units, photographers had to use flash bulbs to take photographs
in dark conditions. The flash was produced by the reaction of very thin magnesium
wires with oxygen to form the compound magnesium oxide.

(a) Write the balanced equation for the reaction.

(b) Explain why magnesium oxide is called a compound.

(¢) Magnesium oxide is an ionic compound containing magnesium ions, Mg?*, and
oxide ions, O™

(i) The atomic number of magnesium is 12. Its mass number is 24.

Complete the table.

number of protons [number of neutrons |number of electrons

Mg?*

4

(i) Suggest how the oxide ions, O*", were formed when the magnesium burned in
oxygen.

(Total 12 marks)

Leave
blank

Q1
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2. (a) Three gases make up nearly 100% of dry air.

Complete the table with the names of these three gases.

percentage in
gas dry air (%)

78

21

)

(b) Billions of years ago the Earth’s atmosphere contained more carbon dioxide than
today.

(i)  Where was this carbon dioxide produced?

(i) Some ol this carbon dioxide has been incorporated into rocks containing
carbonate ions.
Name a common rock containing carbonate ions.

(1)
(i11) Rocks containing carbonate ions may be sedimentary.
State two picces of evidence which show that a rock is sedimentary.
L e,
et ettt st et et et e et et et e e s e e e sons
(2)
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(¢) Some rocks contain large quantities of metal compounds. Metal can be extracted Leave
from these rocks. blank

(1) What is the name of this type of rock?

(1)
(i) Copper can be extracted from the rock malachite.
Name rocks from which each of the following metals are extracted.
ITOTI Lttt ettt ettt e e ettt et et e et eeeaeas
AIUMINIUIN oo
(2)

(d) Write the equation to show iron oxide (Fe,0;) being reduced to iron by carbon
monoxide (CO).

................................................................................................................................... 02

(Total 12 marks)
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3. The table gives some information about the group | metals. Leave

blank
atomic atomic melting
metal symbol number | point (°C)
lithium Li 3 181
sodium Na 11 98
potassium K 19 63
rubidium Rb 37 39
caesium Cs 55 29

(a) What name is given to the group | metals?

(b) Use the information given in the table to give the electronic structure of a sodium
atom.

(¢) When small picces of sodium and potassium react with water, they melt on the
surface of the water. Only potassium produces a flame.

(i) Why do the metals melt?

P13269 [
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(d) In 1807 Humphrey Davy discovered potassium by electrolysing molten potassium

hydroxide (potash). He found that a shiny substance collected around the cathode.
From the evidence he collected in experiments carried out on this substance and
his knowledge of chemistry, Davy decided that it was a metal. When he shared his
1deas, some chemists were uncertain that the substance was a metal as it had a
much lower density than metals like iron. As more was discovered about the shiny
substance, most agreed that potassium was a metal.

(i) Suggest two items of experimental evidence that Davy could have used to
show that the shiny substance was a metal.

(i1) Potassium has a much lower density than most metals.
Give another property of potassium that is different from most other metals.

(111) What ideas about the electronic structure of atoms could be used to place
potassium in the same group of metals as sodium and lithium?

(Total 10 marks)

Leave

blank

Q3
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4.

The flow diagram shows how hydrochloric acid can be formed.

L hydro genj

hydrogen chloride H hydrochloric acid

chlorine

(a) Hydrogen and chlorine combine to form hydrogen chloride.

Write the balanced equation for the reaction.

(b) Draw the dot and cross diagram for a molecule of hydrogen chloride, showing the

outer electrons only.

(2)

(¢) How can hydrogen chloride be converted into hydrochloric acid?

(Total 6 marks)

Leave

blank

Q4
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5.  Methane, CH,, is a hydrocarbon.

(a) During complete combustion, methane burns in air to form carbon dioxide as one
of the products.

(1) Write the balanced equation, including state symbols, for the reaction.

(i1} The reaction 1s exothermic.
Use the equation to explain this in terms of bonds broken and bonds formed.

(b) A central heating boiler burns methane at a rate of 1000 g per hour.

Calculate the maximum mass of carbon dioxide produced by the boiler in five
hours.

(Relative atomic masses : H=1.0; C=12; O=16)

Leave

blank

(Total 9 marks)

TURN OVER FOR QUESTION 6
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6. Poly(ethene) can be obtained from crude oil in three stages A, B and C. Leave
blank

crude oil —é——:- naphtha —Be» ethene —Ee poly(ethene)

(a) Describe how naphtha is produced from crude oil in stage A.

(b) Naphtha contains molecules of decane, CoHoo.

Write the balanced equation for stage B, in which one molecule of ethene and one
molecule of another product are produced from one molecule of decane.

P15299 10
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(¢) (i) Draw the structure of a molecule of ethene, showing all bonds.

2)

(ii) Describe a test to show that ethene, an alkene, is present in the mixture
produced from the cracking of naphtha in stage B.

(ii1) Draw the repeating unit of a poly(ethene) molecule, showing all bonds.

(2)
(iv) Explain how molecules of ethene combine to form a poly(ethene) molecule.

(Total 14 marks)

Leave
blank

Q6

TURN OVER FOR QUESTION 7
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7. A student carried out an experiment to investigate the rate of reaction between
powdered calcium carbonate and excess dilute hydrochloric acid, using the following
apparatus.

loose plug of cotton wool
dilute hydrochloric acid
powdered calcium carbonate
11l —r— balance
(a) Write the balanced equation, including the state symbols, for the reaction.
3)
(b) The student measured the mass of the flask and contents every 30 seconds and
calculated the loss in mass.
time (min) loss of mass (g)
0.0 0.00
0.5 0.60
1.0 1.05
1.5 1.45
2.0 1.75
2.5 1.95
3.0 2.10
3.5 2.20
4.0 2.25
4.5 2.30
5.0 2.30
(1) Explain why there is a loss in mass.
(2)
P15299 12
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(i) Suggest why the student used a loose plug of cotton wool in the neck of the
fTask.

Leave
blank

Q7

2)
(¢) Draw a graph of these results on the grid.
Loss in mass
ing
Time in minutes
“4)
(d) State what happens to the rate of reaction during the experiment.
Explain your answer in terms of particles.
)
(Total 15 marks)
115299 13 Turn over
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8. Hydrogen is produced commercially by the reaction between methane and steam.

The process is known as “steam reforming’.
CHy(g) + H:0(g) = CO(g) + 3H(g)

The reaction is endothermic.
A dynamic equilibrium is obtained when methane and steam are passed over a nickel
oxide catalyst at 730 °C and at a pressure of 30 atmospheres. A 90% conversion of the
methane is achieved at equilibrium.
(a) What is meant by the term dynamic equilibrium?

(2)
(b) What would happen to the yield of hydrogen if a higher pressure was used?
LExplain your answer.
3)

(¢) What would happen to the yield of hydrogen if a lower temperature was used?
Explain vour answer.

P15299 14
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(d) What would happen to the yield of hydrogen if a different catalyst was used?

Explain your answer.

(Total 12 marks)

Leave

blank

Q8
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