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Answer all the questions.

Write your answers in the spaces provided.

1 The metal M has a relative atomic mass, Ar, of 30.
M is reacted with pure oxygen at room temperature and pressure (r.t.p.) to form the oxide 
of M.
It is found that 5.0 g of M react with exactly 2.0 dm3 of oxygen under these conditions.
1 mole of any gas occupies 24 dm3 at r.t.p.

(a) Define the term relative atomic mass.

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

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

..............................................................................................................................................[2]

(b) (i) Find the number of moles in 5.0 g of M.

number of moles = .......................................[2]

(ii) Find the number of moles of oxygen gas that react with 5.0 g of M.

number of moles = .......................................[1]

(iii) From your answers to (i) and (ii) deduce the number of moles of M that react with 
1 mole of oxygen gas.

number of moles = .......................................[1]

(iv) Write the balanced chemical equation for the reaction between M and oxygen. 

...............................................................................................................................[2]
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(c) Calculate the relative formula mass, Mr , for the oxide.

Mr = ...... [1]

2 Fig. 2.1 shows apparatus used to measure the volume of an irregularly shaped object.

Fig. 2.1

(a) Describe how this apparatus might be used in order to measure the volume of an
irregularly shaped object. The dimensions of the object are such that it is too large to fit
inside the measuring cylinder.

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

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

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

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

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

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

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

......................................................................................................................................[3]

displacement (eureka) can measuring cylinder
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(b) Fig. 2.2 is a table of the density of some metals.

Fig. 2.2

(i) State a unit for density.

...............................................................................................................................[1]

(ii) A sample of metal of measured volume 0.8 cm3 is found to have a mass of 15.4 g.
Calculate the density of the sample.
Write down the equation that you use and show your working.

[2]

(iii) Which of the metals in the table is the sample most likely to be?

...............................................................................................................................[1]

(iv) Explain why the value calculated in (ii) may not be exactly the same as any of the
values in the table.

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

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

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

...............................................................................................................................[2]
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aluminium 2.7

copper 8.9

gold 19.3

iron 7.8

lead 11.3

magnesium 1.7

platinum 21.4

uranium 18.7
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(c) A second sample of the metal is found to have a mass of 85 g. On the moon it is found
to weigh 0.14 N. Calculate the value of the gravitational field strength (g) on the moon.
Write down the equation that you use and show your working.

value for g on the moon = ...................................... [3]

3 Fig. 3.1 contains the melting points of the elements in Period 3 of the Periodic Table.

Fig. 3.1

(a) Describe the trend in melting point of the elements in Period 3.

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

......................................................................................................................................[1]

(b) What does the high melting point of silicon suggest about the structure of solid silicon?

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

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

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

......................................................................................................................................[2]

(c) Use your knowledge of the trends in the Periodic Table to deduce which of these
elements

(i) is the most reactive metal, ....................................................................................[1]

(ii) has five electrons in the outer shell of one atom, .................................................[1]

(iii) forms an ion with a charge of 2+, .........................................................................[1]

(iv) does not react with any other element. .................................................................[1]
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m.pt./K 371 924 933 1680 317 386 172 84
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(d) Suggest why sodium is a softer metal than magnesium.

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

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

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

......................................................................................................................................[2]

4 Fig. 4.1 shows a circuit used to measure the resistance of different lengths of wire.

Fig. 4.1

(a) Mark on Fig. 4.1 where the resistance wire should be connected. [1]

(b) The voltmeter shows a value of 4.3 V and the ammeter a value of 2.1 A.
Calculate the resistance of the wire.
Write down the equation that you use and show your working.

resistance of wire = .......................................[3]

(c) What would you expect the resistance to be when a wire of the same metal and same
diameter but of twice the length replaces the one used in (b)?

new resistance = .......................................[1]

A

V
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(d) It is likely that the temperatures of the two lengths of wire would be different as a result
of the different currents flowing through the wires. State and explain the effect that this is
likely to have on the resistances of the wires.

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

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

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

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

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

......................................................................................................................................[3]

(e) Explain why using a very short length of resistance wire could damage the ammeter.

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

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

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

......................................................................................................................................[2]

(f) Name a device that could be used to measure the p.d. instead of the voltmeter.

......................................................................................................................................[1]
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5 (a) (i) Using the Periodic Table on page16, write down the electronic structures of calcium
and fluorine.

electronic structure of calcium ..............................................................................[1]

electronic structure of fluorine ..............................................................................[1]

(ii) By reference to these structures, describe how calcium and fluorine form calcium
fluoride.

[2]

(iii) State the formula of calcium fluoride.

...............................................................................................................................[1]

(b) Solid calcium fluoride does not conduct electricity but molten calcium fluoride does.
Liquid fluorine does not conduct electricity.
Explain these observations in terms of the structures of these substances. 

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

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

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

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

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

......................................................................................................................................[3]
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6 (a) Light travels at a speed of 3 × 10n m/s in a vacuum.
Write down the value for n.

n = .......................................[1]

(b) Sound waves travel with a speed of approximately 340 m/s.
Calculate the time that it takes sound to travel a distance of 80 m.
Write down the equation that you use and show your working.

[2]

(c) Fig. 6.1 shows a method of measuring the speed of sound. An observer watches an
assistant fire a gun. On seeing the smoke he starts a stopwatch and on hearing the
sound of the gun he stops the watch. It is important that this experiment is performed in
a large open space.

Fig. 6.1

(i) Explain how this experiment depends upon the speed of sound being much less
than the speed of light.

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

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

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

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

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

...............................................................................................................................[2]

80 m
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(ii) Why is it important to carry out this experiment in an open space?

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

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

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

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

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

...............................................................................................................................[2]

(d) A particular sound wave has a frequency of 3.5 kHz. What is its wavelength?
Write down the equation that you use and show your working.

wavelength of sound = .......................................[3]
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7 When an aqueous solution of sugars is fermented to form ethanol the resulting solution
contains about 15% of ethanol. 

(a) State two essential conditions for fermentation to occur. 

1. ......................................................................................................................................

2. ..................................................................................................................................[2]

(b) (i) The boiling point of ethanol is 78 °C.
State the name of the method used to separate ethanol from the solution.

...............................................................................................................................[1]

(ii) Sketch a labelled diagram of the apparatus that would be used in the laboratory to
carry out this separation.  

[4]
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8 (a) Complete the following passage relating to measuring temperatures.

Temperatures indicate the degree of “hotness” of an object and can be measured using

a ............................................... . These are devices that must have a property which

............................................... with temperature. Ideally this property shows a linear

relationship with temperature. This means that the property changes by equal amounts

for ............................................... changes in temperature. The maximum temperature

minus the minimum temperature that the device can register is known as the

............................................... of the device. Devices for which the chosen property

makes a large change for a small change in temperature are said to be very

............................................... . [5]

(b) Name a specific type of temperature measuring device and the property on which its
operation depends.

device ...............................................................................................................................

property ........................................................................................................................[2]

9 Three substances are added to a blast furnace during the extraction of iron from its ore.
Haematite, Fe2O3, is the ore. Limestone, CaCO3, and coke are the other substances
needed. The main products are iron, slag and oxides of carbon.

(a) State the reason for adding limestone to the furnace. 

......................................................................................................................................[1]

(b) Write balanced equations for the reactions that occur when

(i) limestone decomposes, ............................................................................................

(ii) haematite is reduced. ...........................................................................................[4]

(c) Iron and steel can be prevented from rusting by galvanising. When the covering is
complete this prevents the iron being exposed to the air. However, unlike painting,
galvanising continues to prevent rusting even when the coating is damaged.
Explain this difference between painting and galvanising.

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

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

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

......................................................................................................................................[2]
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