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Section A

Answer all the questions.

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

1 Give one use for each of the substances in Fig. 1.1.

Fig. 1.1 [5]

2 Chemical reactions sometimes have names. For example, the complete reaction of an acid
with an alkali is called ‘neutralisation’.
Fig. 2.1 contains a series of chemical reactions.
Give the names of these reactions.

Fig. 2.1

(a) reaction A ................................................

(b) reaction B ................................................

(c) reaction C ................................................
[3]

For
Examiner’s

Use

substance

calcium carbonate

chlorine

hydrogen

silver salts

zinc

use

petroleum naphtha ethene ethanol
A B C
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3 (a) Give the number of the Group of the Periodic Table that contains

(i) alkali metals, .....................................

(ii) halogens. ..........................................
[2]

(b) Group 0 of the Periodic Table contains noble gases. The noble gases are all chemically
unreactive.

(i) Complete the table in Fig. 3.1.

Fig. 3.1

(ii) Explain why noble gases are chemically unreactive.

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

...................................................................................................................................
[4]

For
Examiner’s

Use

name of noble gas one use of the gas
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4 Phosphorus is an element that does not react with water. Phosphorus will react with one of
the gases in air, forming an oxide.

A piece of phosphorus is fastened to a copper wire and left for a few days in the apparatus
shown in Fig. 4.1. The water slowly rises up the tube.

Fig. 4.1

(a) Name the gas, contained in air, that reacts with phosphorus.

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

(b) Approximately how far up the tube will the water rise?

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

(c) Name two gases that are left in the tube after a few days.

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

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

tube air

phosphorus

glass trough

water

100cm

copper wire
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5 Imagine that three metals are transported to Earth by rocket ship from a far distant planet.
On the planet the three metals are called beium, ceium and deium.

On Earth the three metals are dropped into water: deium does not react, but beium and
ceium do, liberating a gas T which ‘pops’ when lit.

When beium is mixed with dilute sulphuric acid, a solution of beium sulphate is formed.

When ceium is dropped into a solution of beium sulphate, beium is not displaced.

(a) (i) Name the gas T and the compound formed when it is lit.

name of gas ....................................................................

compound formed ...........................................................

(ii) Place beium, ceium and deium in order of reactivity, most reactive first.

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

(b) Deium could be the same metal as one of Earth’s metals.

(i) Name one of Earth’s metals that might be the same as deium.

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

(ii) In the future people on Earth might need to import this metal from the far distant
planet. Suggest why this might be necessary.

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

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

For
Examiner’s
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6 Three samples of calcium carbonate are placed in flasks for an investigation.
In flask E is 5 g of calcium carbonate – large lumps.
In flask F is 5 g of calcium carbonate – medium-sized lumps.
In flask G is 5 g of calcium carbonate – small lumps.
The same volume, an excess, of dilute hydrochloric acid is added to each flask.
The flasks are placed on three electronic balances.
A datalogger is used to plot the loss of mass of the flasks and their contents against time.
The results are shown in Fig. 6.1.

Fig. 6.1

(a) (i) Why do the three flasks and their contents lose mass?

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

(ii) How do the rates of reaction change with time?

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

...................................................................................................................................
[2]
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(b) In which flask is the reaction fastest at time t = 20 s?

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

(c) (i) After how long does the reaction in flask G stop?

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

(ii) Why does this reaction stop?

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

(d) Sketch on Fig. 6.1 the curve you would expect if 5 g of powdered calcium carbonate is
used instead of 5 g of lumps of calcium carbonate. Label this curve H. [2]

(e) What name is given to a reaction in which heat is given out?

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

7 Some properties of three solids, I, J and K are given in Fig. 7.1. Use this information to
complete the last column of the table.

Fig. 7.1 [3]

For
Examiner’s

Use

solid

I

J

constant

varies

no

no

decomposes

burns

K constant yes
oxidises to

one substance

percentage
composition

by mass

solid
conducts
electricity

strong heat
in oxygen

element or mixture
or compound
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8 Fig. 8.1 shows some of the properties of a blue, crystalline solid.

Fig. 8.1

Identify the following.

(a) substance M .................................................................

(b) substance N ..................................................................

(c) substance O .................................................................

(d) substance P ..................................................................
[4]

blue,
crystalline

solid

dissolve in water and
warm with sodium
hydroxide solution

dissolve in water and 
add dilute nitric acid
and barium nitrate

solution

mix with excess
dilute sulphuric acid

evaporate
slowly

a white
precipitate, M

a gas N, that turns
red litmus blue

a blue
precipitate, O

blue aqueous
solution

blue
crystals, P
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9 Fig. 9.1 shows the particles in three substances, Q, R and S.

Fig. 9.1

(a) Which of the structures in Fig. 9.1 best represents

(i) solid copper, .....................................

(ii) brass, ................................................

(iii) a non-metal? ....................................
[3]

(b) Use the structures in Fig. 9.1 to help you to suggest why a wire made of an alloy is more
difficult to stretch than a wire made of a pure metal.

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

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

(c) (i) Why do metals conduct heat better than non-metals?

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

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

(ii) Give two other differences between metals and non-metals.

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

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

Q R S
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Section B

Answer any two questions.

Write your answers on the lined page provided and, if necessary, continue on separate answer paper.

10 (a) (i) Describe how crystalline sugars can be used to produce a solution of ethanol in water.
Explain why the temperature must not be allowed to rise above 50 °C.

(ii) Explain why an acid will form in the resulting ethanol solution if it is left open to the air for
some time.

[5]

(b) Write the full structural formula for ethanol. Calculate its percentage of carbon by mass.
[Relative atomic masses Ar: H,1; C,12; O,16] [5]

11 Sodium hydroxide solution is an alkali and dilute sulphuric acid is an acid.

(a) (i) Give two properties of all alkalis and three properties of all acids.

(ii) What ions cause these properties?
[7]

(b) Sulphuric acid can be neutralised by sodium hydroxide. Write a chemical equation and an
ionic equation to represent this neutralisation. [3]

12 (a) Define

(i) proton number,

(ii) mass number.
[2]

(b) An element contains atoms of an isotope that has mass number 36 and proton number 16.

(i) Draw diagrams to show the nuclear and electronic structures of an atom of this isotope.

(ii) Identify the element by using the Periodic Table on page 12. Give the element’s symbol
and the number of the Group in which it appears.

(iii) Decide whether the element is a metal or a non-metal, and explain how you made this
decision.

[8]
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