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1 Complete Table 1.1 to list the uses of five materials and the reasons why each is chosen for
this use. One row has been completed for you as an example.

2
Section A

Answer all the questions.

Write your answers in the spaces provided on the question paper.

Table 1.1
material use reason for choice
silver salts photography turn black in sunlight
aluminium

calcium carbonate

diamond

helium
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2 Name the substances formed when the following changes take place.

craniners
(a) fermenting sugar Use
.................................................................. [1]
(b) melting zinc with copper
.................................................................. [1]
(c) reacting nitrogen and hydrogen
.................................................................. [1]
(d) adding chloride ions to silver nitrate solution
.................................................................. [1]
(e) removing an electron from a sodium atom
.................................................................. [1]
3 Name the pieces of apparatus best used to carry out the following procedures.
(a) Separate a precipitate from the solution in which it has formed.
.................................................................. [1]
(b) Determine the volume of a liquid.
.................................................................. [1]
(c) Change a vapour to a liquid.
.................................................................. [1]
(d) Add 17.3cm? of solution to a flask.
.................................................................. [1]
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4 Fig. 4.1 describes the results of tests on four unlabelled metals, A, B, C and D. For

Examiner's
Use

Metal A Metal B
Reacts explosively Reacts with steam only
with water. when very hot and with

dilute hydrochloric acid.

Metal C Metal D
Reacts steadily with Does not react with
cold water. dilute hydrochloric acid.
Fig. 4.1

(a) Place the metals A, B, C and D in order of reactivity.

most reactive  ..........

least reactive  ..........

2]

(b) Suggest a possible name for any three of the metals.

letter of metal name of metal

(i)

(i)

(iii)

[3]
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5 Complete Table 5.1 with details of two homologous series.

Table 5.1
name of name of structural characteristic
homologous series example formula group of atoms
ethanol —-OH
H
carboxylic acids H/T\C/O— H
|
H O

6 (a) Write the name and chemical formula for

(i) an acid,

(i) an alkali.

[4]

(c) A substance forms ions when dissolved in water. Explain how the ions formed determine
whether the solution can act as an acid or an alkali.
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7  An atom has an atomic number of 17 and a relative atomic mass of 35.
(@) Determine the number of protons and of neutrons in the nucleus of this atom.
Protons .........ccccevvvvvnnns NEUtrons .........ccoeeeeeeennn. [2]

(b) When atoms of this element form chemical bonds they form a stable electronic structure.
This can happen in two different ways. Describe each way.

8 Vanadium,V, is extracted from a mineral called vanadinite. The chemical formula of vanadinite
is shown below.

Pb.(VO,),Cl

(@ (i) Calculate the relative molecular mass of vanadinite.
[Relative atomic masses: A.: O, 16; Cl, 35.5; V, 51; Pb, 207]

relative moleCUIar MASS = ....oovieeeeeeeeee e
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(i) Calculate the percentage by mass of vanadium in vanadinite. For

Examiner's
Use

percentage by MasS = .......ccceeeeeeuieeeeie e

(b) Inthe extraction process, vanadinite is converted into vanadium(l1l) chloride, VCI1,.This
is reduced at a very high temperature by magnesium to form metallic vanadium and
magnesium chloride, MgCl,,.

(i) Balance this equation for the reduction of vanadium(lll) chloride by magnesium.

(i) Calculate the mass of magnesium needed to produce 5kg of vanadium.
[Relative atomic masses: A Mg, 24; V, 51]

Mass of MAagNeSIUM = ... kg
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Write your answers on the lined pages provided and, if necessary,

8

Section B

Answer any two questions.

continue on separate answer paper.

9 (a) Fig.9.1 describes reactions of a metal salt E.

blue solution
of metal salt
E

sodium hydroxide

colourless
solution
G

warm with ;
, . dissolve
sodium hydroxide gas F .
: that turns dampf—— gas in —

solution and ; water

aluminium litmus paper

blue

add

solution

\ blue

precipitate
H

Fig.9.1

(i) Identify E, F, G and H.

(i) Write an equation for any of the changes described in Fig. 9.1.

(b) Describe how pure crystals of E could be obtained from a dilute solution of E.

[6]
[4]

10 (a) Alkenes can be manufactured from alkanes obtained from petroleum. Briefly describe this
manufacturing process.

(b) Describe a laboratory test to distinguish between alkanes and alkenes.

[4]
[3]

(c) What volume of oxygen is needed to burn completely 10dm?2 of methane to carbon dioxide
and water? Show your working. All volumes are measured at room temperature and
pressure.

[3]

11 The Periodic Table on page 12 contains an element with proton number 3 and another element
with proton number 11.

(a) Identify these two elements and the group of the Periodic Table in which they are positioned.

[3]

(b) Give the electronic structures of these two elements. Use these to explain why both elements
appear in the same group of the Periodic Table.

[3]

(c) Another element, with the proton number 19, is in the same group of the Periodic Table as the
two elements in parts (a) and (b). For these three elements, suggest two similarities in their
properties and two trends in their properties.
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