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Section A

Answer all the questions.

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

1 Fig. 1.1 contains the descriptions of six substances. Name the substances that fit these
descriptions.

Fig. 1.1 [6]

2 Paper chromatography was used to investigate a series of dyes A, B, C, D, E, F and G.
The resulting chromatogram is shown in Fig. 2.1.

Fig. 2.1

(a) Suggest the name of a suitable solvent. ......................................................................[1] 

(b) Which dyes are pure substances? ...............................................................................[1] 

(c) Which two dyes are the same? ....................................................................................[1] 

(d) Which dye is a mixture of C and E? .............................................................................[1]

Adyes B C D E F G

original position
of dyes

direction of
solvent flow
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description name

(a) a metal that forms brass when alloyed
with copper

(b) a fuel that powers heavy road
vehicles

(c) a liquid that is formed by the fermentation
of sugar

(d) an element that is used to disinfect
contaminated water

(e) an element that is light and strong and
used to make aircraft parts

(f) a compound that is added to iron ore and
coke in the blast furnace
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3 (a) Define the relative molecular mass of a compound.

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

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

(b) Six hydrocarbons are identified by the letters H, I, J, K, L and M. Fig. 3.1 shows how the
relative molecular masses of these hydrocarbons vary with the number of carbon atoms
in each of their molecules. Five of these hydrocarbons are in the same homologous
series.

Fig. 3.1

(i) Hydrocarbon H has a relative molecular mass of 16. Suggest the name of this
hydrocarbon.

[Relative atomic masses: Ar: H, 1; C, 12]

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

(ii) Which one of the hydrocarbons is not a member of the same homologous series
as the other five?

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

(iii) Add to Fig. 3.1 the block for the next hydrocarbon in the homologous series.

(iv) Suggest a physical property of the hydrocarbons that changes with increasing
number of carbon atoms.

..................................................................
[4]
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4 The following are labels that describe the contents of four different bottles.

Classify the contents of each bottle and draw a circle around either element, or compound,
or mixture. 

(a) Substance in bottle N: element compound mixture [1]

(b) Substance in bottle O: element compound mixture [1]

(c) Substance in bottle P: element compound mixture [1]

(d) Substance in bottle Q: element compound mixture [1]

5 The ionic equation for the reactions between zinc and copper(II) sulphate solution is shown
below.

Cu2+(aq)   +   Zn(s)   →  Cu(s)   +   Zn2+(aq)

(a) What is the meaning of the following symbols?

(i) (aq) ..............................................................

(ii) (s) ................................................................
[2]

(b) Use the equation to show that

(i) copper ions have been reduced,

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

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

(ii) zinc atoms have been oxidised.

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

...................................................................................................................................
[2]
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Content of bottle N.
Coloured white. Only some parts
dissolve in an excess of water.

Content of bottle O.
All its identical molecules when burnt
in air form carbon dioxide and water.

Content of bottle P.
Has a constant composition. Contains
several different atoms.

Content of bottle Q.
When burnt in air, only water is formed.
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(c) A student dropped a lump of zinc into dilute copper(II) sulphate solution.

(i) Suggest one way in which the student can make the reaction go faster.

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

(ii) Explain why the rate of reaction will increase when he makes this change.

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

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

6 An atom of calcium, 40
20Ca, forms a calcium ion, Ca2+. The ion contains protons, neutrons and

electrons.

(a) Complete Fig. 6.1 to describe the particles in the calcium ion.

Fig. 6.1 [5]

(b) How does the formation of the calcium ion show that calcium is a metal?

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

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

(c) How will another isotope of calcium

(i) differ from 40
20Ca,

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

(ii) be the same as 40
20Ca?

...............................................................................................................................[2]
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number in
one Ca2+ ion electrical charge

proton positive charge

neutron

electron
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7 (a) One dm3 of a solution contains 80 g of sodium hydroxide, NaOH.

[Relative atomic masses: Ar: H, 1; O, 16; Na, 23]

Calculate the concentration of the solution in mol / dm3.

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

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

(b) If 80 g of sodium hydroxide is dissolved in water and then made up to 250 cm3, what will
be the concentration of the solution in g / dm3? 

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

(c) (i) Write the chemical equation for the reaction of sodium hydroxide with sulphuric
acid, excluding state symbols. 

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

(ii) What volume of 1.0 mol / dm3 sulphuric acid will react with 100 cm3 of 2.0 mol / dm3

sodium hydroxide?

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

...............................................................................................................................[3]
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8 The solubility of a substance is the maximum mass that will dissolve in 100 g of water, so
forming a saturated solution. Solubility depends upon temperature. 

Fig. 8.1 contains a solubility curve for substance V. This shows how the solubility of
substance V changes with temperature.

Fig. 8.1

(a) Fig. 8.2 shows the solubility of substance W at various temperatures.

Fig. 8.2

(i) Plot on Fig. 8.1 a solubility curve for substance W.

(ii) At what temperature are the solubilities of substances V and W the same?

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

(iii) Use your plot to estimate the temperature at which substance W has a solubility of
17 g per 100 g of water.

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

(b) Equal volumes of saturated solutions of V are W are cooled from 80 °C to 40° C .
Will solution W deposit a larger, equal, or smaller mass of crystals than solution V?

......................................................................................................................................[1]
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solubility of W /
g per 100 g of water 5 7 10 19 24 37 46

temperature / °C 10 20 30 50 60 80 90
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Section B

Answer any two questions.

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

9 (a) Name the reagents and give the essential conditions of the catalytic manufacture of
ammonia, NH3. Explain the purpose of the catalyst and write a chemical equation for the
reaction. State symbols are not required. [7]

(b) Calculate the relative molecular mass of ammonia and determine the percentage of nitrogen
by mass in a sample of pure ammonia. [3] 

[Relative atomic masses: Ar: H, 1; N, 14]

10 (a) Write the name and formula of an ion found in

(i) every acid solution,

(ii) every alkaline solution.
[2]

(b) Fig. 10.1 gives the properties and reactions of several substances.

Fig. 10.1

acid
A

base
B

copper salt
C

blue solution

blue
precipitate

D

white
precipitate

E

dissolve in water

add
sodium hydroxide

solution

add dilute nitric acid
and barium nitrate

solution
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Identify the following:

(i) blue precipitate D

(ii) white precipitate E

(iii) copper salt C

(iv) acid A

(v) base B
[6]

(c) Write a chemical equation for any one of the reactions in Fig. 10.1.
State symbols are not required. [2]

11 (a) Name three of the gases present in clean air. [3] 

(b) A gas is cooled to a very low temperature.

(i) Name the two changes in state that will occur.

(ii) Describe how the movement, spacing and arrangement of the gas particles will change
during this cooling.

[7]

University of Cambridge International Examinations is part of the University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department of
the University of Cambridge.
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