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(a) The table shows some informati
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(b) Identify two atoms which are isotopes of the same element
.................................................... and v
[Total: 7]
r
(a) State the name of the process that is used to
i) separate oxygen from liquid air,
1)
(i} separate the individual dyes in ink,
{1

{14

obtain water from aqueous sodium chlaride



(b) State what is meant by the terms

element,
...................................................................................................................................................... (1]
compound,
...................................................................................................................................................... (1]
ion.

. f1]

{c)} Carbon and silicon are elements in Group IV of the Periodic Table. Both carbon and silicon
exist as more than one isotope.

(i) Explain allotropic forms of carbon

(i) Define the term isotopes.

(2)

[Totai: 10)
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(a) Complete the following table which gives information about carbon atoms and silicon

atoms ; L‘irt‘(}-r. § w ‘}r?i
~ proton number 4 8
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(b) Silicon has a giant structure which is similar to the structure of diamond.
(i) Name the type of bond which is present between silicon atoms in silicon.
..................................................................................................................................................... [1]
(ii) Suggest two physical properties of silicon.
Use your knowledge of structure and bonding to explain why silicon has these physical
properties.
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() Samples of air taken from ind
ustrial area ;
dioxide. s are found to contain small amounts of carbon

State why carbon dioxide in excess is harmful.

TE

(d) Carbon dioxide, cO, | ‘ : . A
sy 'ae, LO,, s a gas at room temperature angd , Y
10, is a solid. pressure, whereas silicon{ V) owude

(1) Name the type of structure which the following compound
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(i) Use your knowledge of structure and bonding to explain why carbon dioxide is a gas at
room temperature and pressure, whereas silicon(IV) oxide is a solid.

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

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

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

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

(3]
[Total: 14]
4.
(a) Magnesium is a metal.
Describe the structure and bonding in magnesium.
.............................................. [3)

(b) Why can magnesium conduct electricity when solid?

(c) Why is magnesium malleable ?



(i) Complete the diagrams to show the electronic structures of the ions in magnesium sulfide.
Show the charges on the ions.

- i 2

i J i

(i1} lonic compounds, such as magnesium sulfide. do not conduct electricity when solid.
Magnesium sulfide does not dissolve in water.

Magnesium sulfide does conduct electricity under certain conditions

State the conditions needed for magnesium sulfide to conduct electricity. Explain why
magnesium sulfide conducts electricity under these conditions

. 1 |
1;3&

(Yotal: 12)



5. The graph shows how the temperature of a substance changes as it is cooled over a period
of 30 minutes.
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(a) Which letter, S, T,V, W, X, Y or Z, shows when

(i) the particles in the substance have the most kinetic energy,

o R T P B b TN S - N AR I £ O A0 SRl SV T (1]
(ii) the particles in the substance are furthest apart,
A e 2 O Tl o er B RN ISIAP ‘ VA AT R R ot P sl ke ol (1]
(iii) the substance exists as both a gas and a liquid?
+i
{iv) Use the graph to estimate the freezing point of the substance.
...... AR
(¥} Name the change of state directly from a solid to a gas.
- 1]
[b} When smoke is viewed through a microscope, the smoke particies in the air appear 1o jump

around.

Explain why the smoke particles move in this way



(a) Kinetic theory explains the properties of matter in terms of the arrangement and movement

of particles. Nitrogen is a gas at room temperature. R moleculgs, Sk KU P
ap:rt and r;love in a random manner at high speed. Draw il e

nitrogen molecule. Show only the outer electron shells.

(b) Compare the movement and arrangement of the molecules in solid nitrogen to those in
nitrogen gas.

(3
(c) A sealed container contains nitrogen gas. The pressure

the gas hitting the walls of the container Use the
inside the container increases when the temperat

of the gas is due to the molecules of
kinetic theory to explain why the pressure
ure is increased



{d) The following apparatus can be used to measure the rate of diffusion of a gas.

‘—“ T T - v - —
Constant pressure sl [H ]
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apphed / [—
/
gas syringe gas gas escape through
small hole
The following results were obtained.

‘; gas temperature/ °C rate of diffusion in cm?/ min
i Nitrogen 25 1.00 |
# Chiorine 25 0.63 |
E nitrogen | 50 1.05 |

(i) Explain why nitrogen gas diffuses faster than chlorine gas.

.....................................................................................................
....................................................
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(i} Explain why the nitrogen gas diffuses faster at the higher temperature.

[Total: 10}




