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Answer all the questions.

Write your answers in the spaces provided.

Element X'burns in excess air to form the oxide XOZ. This oxide dissolves in water to form an
acid H,XO.
The two reactions are represented by the following equations.

X+0,=XO,

XO, + H,0 = H,XO,4

(@) (i) The relative atomic mass, A, of element X'is 32. Calculate the number of moles in
4.8gof X.

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

(ii) How many moles of oxygen gas are required to react completely with 4.8 g of X?

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

(iii) How many moles of H,XO, would be formed if all the XO, formed was dissolved in
water?

number of moles HyXOg = ..o, [1]

(iv) Calculate the mass of H,XO, formed.

mass of H,XO4 formed = ..., [2]

© UCLES 2004 0652/03/0/N/04
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(b) The acid H,XO,4 reacts with aqueous sodium hydroxide to form a salt and water. vee

Complete the following equation which represents this reaction:
H,XOg + 2NaOH = ..o Frreerireeeneeeereeaas [2]

(c) Suggest the identity of element X, stating your reason.

© UCLES 2004 0652/03/0/N/04 [TUI'I"I over
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2 Fig. 2.1 shows three situations in which forces act on a book.

16N

16N

A shows the book resting on a bench.

19N

16N

Fig. 2.1

B shows the book being dragged horizontally for a distance of 0.3 m by a net pulling force of

11N.

C shows the book being lifted through a vertical distance of 0.5 m.
In B and C the movement takes place over a period of 0.7 s.

Calculate the work done and the power used in each case. Show any working that you do
and write down any equations that you use.

Case A

Case B

Case C

© UCLES 2004

workdone = ....coeevvvennnnn.

power used = ......cccceeeeeennne

workdone = ...ccoeeveveenenen,

power used = ........coevveeeenn.

workdone = ....ooeeneveenenenn,

power used = .........eeeeeeenn.
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3 Use the Periodic Table on page 16 to help you answer the following questions.

(a) Use your knowledge of the trends across Period 3 (sodium to argon) to deduce which of
these elements

()
(ii)
(iii)
(iv)
(v)

is the metal with the lowest melting point, .........cccueiiiiiiiiii e [1]
is @ covalent MacromMOIECUIE, ........ciiiiiiiiiiiee e e e [1]
has four electrons in the outer shell of one atom, ..., [1]
forms an ion with @ charge Of —2, ... 1]
is a reactive gas at room teMPErature. ........ccooceeieiiiiiie e [1]

(b) The boiling point of argon is 87 K. Explain what this very low boiling point suggests
about the forces between argon atoms.

© UCLES 2004
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4 Fig. 4.1 shows a block of a thermal conductor that is being heated at the left edge. The block
is painted silver.

thermometers

block

heat

Fig. 4.1

(a) With the aid of a diagram explain how heat is transferred along the block.

© UCLES 2004 0652/03/0/N/04
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(b) When the two thermometers show constant temperatures the block is said to be in *

thermal equilibrium. The block is still being heated.
Explain why the block reaches thermal equilibrium.

© UCLES 2004 0652/03/0/N/04 [TUI'I"I over
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5 (a) (i) Draw the arrangements of the electrons in shells for an atom of carbon and an %

atom of oxygen. You may wish to refer to the Periodic Table on page 16.

electron arrangement of carbon electron arrangement of oxygen

(2]

(ii) Draw a dot-cross diagram to show how bonds are formed between carbon and
oxygen in carbon dioxide.

(2]
(iii) By referring to your diagram, explain why carbon dioxide is relatively unreactive.

© UCLES 2004 0652/03/0/N/04
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(b) Magnesium oxide has a similar relative formula mass to carbon dioxide, but magnesium

oxide is a very high melting point solid. Explain this difference in terms of the structures
of the two oxides.

© UCLES 2004 0652/03/0/N/04 [TUI'I"I over
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6 Fig. 6.1 shows how the ripples in a pond spread out as they pass through a gap between two e

concrete pillars.

wave fronts

T
= K

concrete pillars

Fig. 6.1

(@) Name the process by which the waves spread out after passing through the gap
between the pillars.

(b) Mark on the diagram the wavelength of the waves. [1]
(c) The diagram is drawn 21—0th full size. The frequency of the waves is 3 Hz.

Calculate the speed of the waves. Show all your working and write down any equation
that you use.

wave speed = .....cccceeeeerinnns [3]

© UCLES 2004 0652/03/0/N/04
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(d) Explain how you would use the pond and any other necessary apparatus to *

demonstrate (i) reflection and (ii) refraction of waves. In each case draw a diagram to

help your explanation.

reflection

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

refraction

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

© UCLES 2004 0652/03/0/N/04 [TUI'I"I over
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7 (a) A number of pollutants may be found in car exhaust gases. Explain how the following
pollutants are formed:

(i)  OXidES Of NITFOGEN .. [2]
(ii)  CarbON MONOXIAE ....eeiiiiieiiiiie e e e e e e e e e e e e e e aeeeeeeeeeaaas
............................................................................................................................... [1]
(b) Name one other pollutant formed in car exhaust gases.
...................................................................................................................................... [1]
(c) Explain how nitrogen oxides in the atmosphere can cause damage to limestone
buildings.
...................................................................................................................................... [2]

(d) Both nitrogen monoxide, NO, and carbon monoxide, CO, can be removed from exhaust
fumes by using a catalyst to make them react together. The products are carbon dioxide
and nitrogen. Write a balanced equation for this reaction.

8 Fig. 8.1 shows a transformer. The output is connected to a lamp rated at 6V, 1.8 W and the
input is connected to a 220 V supply.

—~ ‘ ) v 1.0

Fig. 8.1

(@) (i) Name the type of transformer used.

© UCLES 2004 0652/03/0/N/04

For
Examiner’s
Use



13 For

Examiner’s
. Uk
(ii) Calculate the ratio of the number of turns on the secondary to the number of turns *

on the primary.
Write down the equation that you use and show your working.

turns ratio = ....oeeeeeeieiii [2]

(b) (i) Calculate the normal working current for the lamp.
Write down the equation that you use and show your working.

CUMreNnt = L. [3]

(ii) Calculate the working resistance of the lamp.
Write down the equation that you use and show your working.

resistance = .......cccccceeeeeenns [2]

(iii) Explain why the initial current for the lamp is likely to be higher than the normal
working current.

© UCLES 2004 0652/03/0/N/04 [TUI'I"I over
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9 The salt lead(II) chloride is insoluble in cold water, whereas the salt lead(II) nitrate is soluble. vee
(a) Lead(II) chloride is to be prepared from a solution of lead(II) nitrate.
(i) What other solution should be added to the solution of lead(II) nitrate?
............................................................................................................................... [1]
(ii) How would you decide when to stop adding this solution?
............................................................................................................................... [1]
(iii) How would you separate a sample of lead(II) chloride from the mixture?
............................................................................................................................... [2]
(b) Draw a labelled diagram of the apparatus to carry out the separation described in
(a)(iii).
[2]

© UCLES 2004 0652/03/0/N/04
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