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The table, Fig. 1.1, shows some of the properties of the elements in Group V of the
Table.

element density melting point | type of structure type of oxide
ing/cm?® in K

nitrogen 0.0012 63 covalent molecule | acidic

phosphorus 2.2 317 covalent molecule

arsenic 57 1090 metallic amphoteric

antimony 905 amphoteric

bismuth 9.8 545 metallic amphoteric

Fig.1.1

(@) Complete the table by suggesting the density of antimony, the type of structure for
antimony and the type of oxide formed by phosphorus. [3]

(b) Suggest a reason why the melting points of the elements do not show a steady trend.
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2 Fig.2.1 shows a force of 80N applied to the pedal of a bicycle. The force is app
distance of 30 cm from the axis about which the gear wheel turns.

30cm
gear wheel
pedal
v 80N
Fig.2.1
(a) Calculate the moment of the force about the axis.
Write down the equation that you use and show your working.
moment of the force = .......ooovveeieeii. [3]
(b) (i) Explain what is meant by power.
............................................................................................................................ [1]
(i) Suggest why the power input to the gear wheel changes with the position of the
pedal.
............................................................................................................................ [2]
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3 Iron is extracted from the ore haematite, Fe, O, in a blast furnace by reduction with
The carbon is put into the furnace in the form of coke.

(@) (i) Use the Periodic Table on page 16 of this paper to deduce the charge on an oxide
ion.

charge on oxide ion ..................... [1]

(if) Use the answer to (i) and the formula of haematite to find the charge on the ion of
iron present in haematite.

charge onironion .............cc..oe..... [1]

(iiif) Write down the formula of the chloride which would be formed using the ion of iron
in (ii).

formula of chloride ....................... 1]

(iv) Iron forms another chloride named iron(II) chloride. Describe a simple chemical
test to distinguish between a solution of the chloride of iron in (iii) and a solution
of iron(II) chloride.

5 PP
Result with iron(II) ChlOrAe .....ccccoieii e
Result with chloride of iron in ([ii) ........cooormiimee e
............................................................................................................................ [3]

(b) Write a balanced equation for the reduction of haematite, Fe, O, by carbon.
.................................................................................................................................... [2]
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Fig. 4.1 shows the fruit of a plant. Its structure allows the fruit to fall slowly so that
fruits can be scattered by horizontal breezes.

parachute
il
fruit
Fig.4.1
The mass of the fruit and parachute of tiny hairs is 1.2 g.
(@) (i) Calculate the weight of the fruit and parachute.
[g =10N/kg]
weight = 2]

(ii) When the fruit falls at a constant vertical speed what is the magnitude of the
upward force acting on it?

magnitude of upward force = ..........occcciiiieeeennnn. 1]
(iii) The fruit falls at 0.2 m/s. Calculate the kinetic energy of the fruit.

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

kinetic energy = .....cccovviiiiieeennennnn. [3]
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(b) The fruit falls to the ground from a height of 0.3m in 1.5 s at a constant vertical
(i) Calculate the gravitational potential energy of the fruit before it falls.

Show your working.

gravitational potential energy = ...........ccceveeeee. 2]

(i) On the grid of Fig.4.2 show how the gravitational potential energy changes over
the 1.5 s period. Mark numbers and units on the vertical axis.

A
gravitational
potential
energy
0 0.5 1.0 1.5 time in seconds
Fig.4.2
[2]

(iii) Explain the energy change that occurs as the fruit falls through the air.
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warm dilute sulphuric acid until no more solid reacts. The salt is isolated by filtering a
slowly evaporating the solution until crystals of the hydrated salt are produced.

(a) Explain why it is necessary to filter the solution before evaporating it.

(b) Calcium sulphate is an insoluble salt, but calcium nitrate is soluble.

(i) Explain why the method described above cannot be used to prepare calcium
sulphate crystals from calcium oxide.

(ii) Suggest a suitable method for preparing calcium sulphate using sulphuric acid as
one of the starting materials.
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(c) The equation for the reaction between magnesium oxide and sulphuric acid
written:

MgO +H,SO, — MgSO, + H,O
(i) Calculate the relative molecular mass, M,, for magnesium oxide.

You should use the Periodic Table on page 16 of this paper to help you answer this
question.

M, of magnesium oxide = ...................... [1]

(ii) Calculate the number of moles in 8 g of magnesium oxide.

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

(iii) Hence calculate the volume of sulphuric acid of concentration 2mol/dm?® which
will react with 8 g of magnesium oxide.

Show your working.

volume of sulphuric acid = ...................... [3]
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6 Fig.6.1 shows a section through a ripple tank. The dipper is made to bounce up a
by the rotation of a motor mounted on a pair of rubber bands. For each rotation of the
one new wave is sent out.

lamp /'6\

|| —rubber
band

motor
dipper

Qg —

tank

screen \

Fig. 6.1

(a) A series of alternate bright and dark lines can be seen on the screen below the tank.

Suggest how this pattern is formed.
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11
(b) Explain how you would measure the wavelength of the wave.

(c) The waves travel at a speed of 2.5cm/s and their wavelength is 4.2cm.
Calculate how many times the motor must rotate in a minute.

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

number of rotations per minute = .................. [4]
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Ethanol and methanol are members of the same homologous series of organic com
Ethanol, C,H,OH, may be produced by the addition reaction between ethene, C,H,,
steam.

(@) (i) Write down the formula of methanol. ... [1]
(i) Draw a dot-and-cross diagram to show the bonding in methanol.

You need only show the outer shell electrons in each atom.

(2]

(iii) Explain why ethanol and methanol are considered to be members of the same
homologous series.

............................................................................................................................ [1]
(b) (i) Write an equation for the addition reaction between ethene and steam.
............................................................................................................................ [2]
(i) State two of the conditions necessary for this reaction to occur.
1L PO
2 et e eeeeeeeeeteeeeeeeseeeeeeeseeeteeaseeeateeaseeeteeaseeeteeanreeaneeaneenseeeteeaneeenreeanneenns [2]

(c) State one industrial method of obtaining the ethene used to make ethanol.
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8 Fig. 8.1 shows a circuit in which an ammeter and voltmeter are included.

Calculate the ammeter and voltmeter readings in this circuit. You can only gain full ma
for this question by writing down any equations that you use and showing your working.

6V

—
|

8Q

6Q

Fig. 8.1

ammeter reading = .......oocccciiieeeeeeeeene A

voltmeter reading = ........oocciiieeeeeiinis Vv

[6]
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Aluminium is a very reactive metal which is protected from corrosion by a
aluminium oxide. This oxide has amphoteric properties.

(a)

(b)

(c)

14

Explain why the oxide layer formed on aluminium protects it from corrosion but iron is
not protected by the formation of a layer of rust.

Oven cleaners often contain sodium hydroxide to help remove fat. Explain why such a
cleaner should not be used on aluminium utensils.

Aluminium is not extracted from its ore by reduction with carbon.

(i) Name the main ore of aluminium. .........ccccciiiiiiii e 1]

(ii) Suggest a reason why aluminium cannot be extracted by reduction with carbon.

For
Examiner’s
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15

Complete the following sentences about transformers using only words from
Each word may be used once, more than once or not at all.

changing constant current direct induction

output primary resistance voltage waves

Transformers work using the principle of electromagnetic ......................oooo.ils .
A currentinthe ..., coil generates a voltage
across the secondary coil. In a step-up transformer the output ...................ocooeni.
is greater than the input voltage. [4]

A step-down transformer with a primary coil of 500 turns is used to transform 120V to
6V.

Calculate the number of turns on the secondary coil.

Show all your working.

number of tuUrNS = ....oooovviiiiiiieeee e 2]
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